
P1 C1
1 1 Triclinic

No. 1 P1 Patterson symmetry P 1̄

Origin arbitrary

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

Symmetry operations

(1) 1
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CONTINUED No. 1 P1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

1 a 1 (1) x,y,z no conditions

Symmetry of special projections
Along [001] p1
a′ = a

p
b′ = b

p

Origin at 0,0,z

Along [100] p1
a′ = b

p
b′ = c

p

Origin at x,0,0

Along [010] p1
a′ = c

p
b′ = a

p

Origin at 0,y,0

Maximal non-isomorphic subgroups
I none

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] P1 (a′ = 2a or b′ = 2b or c′ = 2c or b′ = b+ c,c′ = −b+ c or a′ = a− c,c′ = a + c or a′ = a + b,b′ = −a + b

or a′ = b+ c,b′ = a + c,c′ = a + b) (1)

Minimal non-isomorphic supergroups
I [2] P 1̄ (2); [2] P2 (3); [2] P21 (4); [2] C 2 (5); [2] Pm (6); [2] Pc (7); [2] C m (8); [2] C c (9); [3] P3 (143); [3] P31 (144);

[3] P32 (145); [3] R3 (146)

II none
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P 1̄ C1
i 1̄ Triclinic

No. 2 P 1̄ Patterson symmetry P 1̄

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 1̄ 0,0,0
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CONTINUED No. 2 P 1̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 i 1 (1) x,y,z (2) x̄, ȳ, z̄ no conditions

Special: no extra conditions

1 h 1̄ 1
2 ,

1
2 ,

1
2

1 g 1̄ 0, 1
2 ,

1
2

1 f 1̄ 1
2 ,0, 1

2

1 e 1̄ 1
2 ,

1
2 ,0

1 d 1̄ 1
2 ,0,0

1 c 1̄ 0, 1
2 ,0

1 b 1̄ 0,0, 1
2

1 a 1̄ 0,0,0

Symmetry of special projections
Along [001] p2
a′ = a

p
b′ = b

p

Origin at 0,0,z

Along [100] p2
a′ = b

p
b′ = c

p

Origin at x,0,0

Along [010] p2
a′ = c

p
b′ = a

p

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1 (1) 1

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] P 1̄ (a′ = 2a or b′ = 2b or c′ = 2c or b′ = b+ c,c′ = −b+ c or a′ = a− c,c′ = a + c or a′ = a + b,b′ = −a + b

or a′ = b+ c,b′ = a + c,c′ = a + b) (2)

Minimal non-isomorphic supergroups
I [2] P2/m (10); [2] P21/m (11); [2] C 2/m (12); [2] P2/c (13); [2] P21/c (14); [2] C 2/c (15); [3] P 3̄ (147); [3] R 3̄ (148)

II none
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P2 C1
2 2 Monoclinic

No. 3 P121 Patterson symmetry P12/m1

UNIQUE AXIS b

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,y,0
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CONTINUED No. 3 P2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 e 1 (1) x,y,z (2) x̄,y, z̄ no conditions

Special: no extra conditions

1 d 2 1
2 ,y,

1
2

1 c 2 1
2 ,y,0

1 b 2 0,y, 1
2

1 a 2 0,y,0

Symmetry of special projections
Along [001] p1m1
a′ = ap b′ = b
Origin at 0,0,z

Along [100] p11m
a′ = b b′ = cp

Origin at x,0,0

Along [010] p2
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1 (1) 1

IIa none
IIb [2] P121 1 (b′ = 2b) (P21, 4); [2] C 121 (a′ = 2a,b′ = 2b) (C 2, 5); [2] A121 (b′ = 2b,c′ = 2c) (C 2, 5);

[2] F 121 (a′ = 2a,b′ = 2b,c′ = 2c) (C 2, 5)

Maximal isomorphic subgroups of lowest index
IIc [2] P121 (b′ = 2b) (P2, 3); [2] P121 (c′ = 2c or a′ = 2a or a′ = a + c,c′ = −a + c) (P2, 3)

Minimal non-isomorphic supergroups
I [2] P2/m (10); [2] P2/c (13); [2] P222 (16); [2] P2221 (17); [2] P21 21 2 (18); [2] C 222 (21); [2] Pmm2 (25); [2] Pcc2 (27);

[2] Pma2 (28); [2] Pnc2 (30); [2] Pba2 (32); [2] Pnn2 (34); [2] C mm2 (35); [2] C cc2 (37); [2] P4 (75); [2] P42 (77);
[2] P 4̄ (81); [3] P6 (168); [3] P62 (171); [3] P64 (172)

II [2] C 121 (C 2, 5); [2] A121 (C 2, 5); [2] I 121 (C 2, 5)
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P2 C1
2 2 Monoclinic

No. 3 P112 Patterson symmetry P112/m

UNIQUE AXIS c

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z
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CONTINUED No. 3 P2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 e 1 (1) x,y,z (2) x̄, ȳ,z no conditions

Special: no extra conditions

1 d 2 1
2 ,

1
2 ,z

1 c 2 0, 1
2 ,z

1 b 2 1
2 ,0,z

1 a 2 0,0,z

Symmetry of special projections
Along [001] p2
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = bp b′ = c
Origin at x,0,0

Along [010] p11m
a′ = c b′ = ap

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1 (1) 1

IIa none
IIb [2] P1121 (c′ = 2c) (P21, 4); [2] A112 (b′ = 2b,c′ = 2c) (C 2, 5); [2] B112 (a′ = 2a,c′ = 2c) (C 2, 5);

[2] F 112 (a′ = 2a,b′ = 2b,c′ = 2c) (C 2, 5)

Maximal isomorphic subgroups of lowest index
IIc [2] P112 (c′ = 2c) (P2, 3); [2] P112 (a′ = 2a or b′ = 2b or a′ = a−b,b′ = a + b) (P2, 3)

Minimal non-isomorphic supergroups
I [2] P2/m (10); [2] P2/c (13); [2] P222 (16); [2] P2221 (17); [2] P21 21 2 (18); [2] C 222 (21); [2] Pmm2 (25); [2] Pcc2 (27);

[2] Pma2 (28); [2] Pnc2 (30); [2] Pba2 (32); [2] Pnn2 (34); [2] C mm2 (35); [2] C cc2 (37); [2] P4 (75); [2] P42 (77);
[2] P 4̄ (81); [3] P6 (168); [3] P62 (171); [3] P64 (172)

II [2] A112 (C 2, 5); [2] B112 (C 2, 5); [2] I 112 (C 2, 5)
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P21 C2
2 2 Monoclinic

No. 4 P121 1 Patterson symmetry P12/m1

UNIQUE AXIS b

Origin on 21

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2(0, 1
2 ,0) 0,y,0
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CONTINUED No. 4 P21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x̄,y + 1
2 , z̄ 0k0 : k = 2n

Symmetry of special projections
Along [001] p1g1
a′ = a

p
b′ = b

Origin at 0,0,z

Along [100] p11g
a′ = b b′ = c

p

Origin at x,0,0

Along [010] p2
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1 (1) 1

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] P121 1 (c′ = 2c or a′ = 2a or a′ = a + c,c′ = −a + c) (P21, 4); [3] P121 1 (b′ = 3b) (P21, 4)

Minimal non-isomorphic supergroups
I [2] P21/m (11); [2] P21/c (14); [2] P2221 (17); [2] P21 21 2 (18); [2] P21 21 21 (19); [2] C 2221 (20); [2] Pmc21 (26); [2] Pca21 (29);

[2] Pmn21 (31); [2] Pna21 (33); [2] C mc21 (36); [2] P41 (76); [2] P43 (78); [3] P61 (169); [3] P65 (170); [3] P63 (173)

II [2] C 121 (C 2, 5); [2] A121 (C 2, 5); [2] I 121 (C 2, 5); [2] P121 (b′ = 1
2 b) (P2, 3)
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P21 C2
2 2 Monoclinic

No. 4 P1121 Patterson symmetry P112/m

UNIQUE AXIS c

Origin on 21

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z

122



CONTINUED No. 4 P21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 00l : l = 2n

Symmetry of special projections
Along [001] p2
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = b

p
b′ = c

Origin at x,0,0

Along [010] p11g
a′ = c b′ = a

p

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1 (1) 1

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] P1121 (a′ = 2a or b′ = 2b or a′ = a−b,b′ = a + b) (P21, 4); [3] P1121 (c′ = 3c) (P21, 4)

Minimal non-isomorphic supergroups
I [2] P21/m (11); [2] P21/c (14); [2] P2221 (17); [2] P21 21 2 (18); [2] P21 21 21 (19); [2] C 2221 (20); [2] Pmc21 (26); [2] Pca21 (29);

[2] Pmn21 (31); [2] Pna21 (33); [2] C mc21 (36); [2] P41 (76); [2] P43 (78); [3] P61 (169); [3] P65 (170); [3] P63 (173)

II [2] A112 (C 2, 5); [2] B112 (C 2, 5); [2] I 112 (C 2, 5); [2] P112 (c′ = 1
2 c) (P2, 3)
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C 2 C3
2 2 Monoclinic

No. 5 C 121 Patterson symmetry C 12/m1

UNIQUE AXIS b, CELL CHOICE 1

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,y,0

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0, 1

2 ,0) 1
4 ,y,0
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CONTINUED No. 5 C 2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄,y, z̄ hkl : h + k = 2n
h0l : h = 2n
0kl : k = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n

Special: no extra conditions

2 b 2 0,y, 1
2

2 a 2 0,y,0

Symmetry of special projections
Along [001] c1m1
a′ = a

p
b′ = b

Origin at 0,0,z

Along [100] p11m
a′ = 1

2 b b′ = c
p

Origin at x,0,0

Along [010] p2
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 1 (P1, 1) 1+
IIa [2] P121 1 (P21, 4) 1; 2 + ( 1

2 ,
1
2 ,0)

[2] P121 (P2, 3) 1; 2

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] C 121 (c′ = 2c or a′ = a + 2c,c′ = 2c) (C 2, 5); [3] C 121 (b′ = 3b) (C 2, 5)

Minimal non-isomorphic supergroups
I [2] C 2/m (12); [2] C 2/c (15); [2] C 2221 (20); [2] C 222 (21); [2] F 222 (22); [2] I 222 (23); [2] I 21 21 21 (24); [2] Amm2 (38);

[2] Aem2 (39); [2] Ama2 (40); [2] Aea2 (41); [2] F mm2 (42); [2] F d d 2 (43); [2] I mm2 (44); [2] I ba2 (45); [2] I ma2 (46);
[2] I 4 (79); [2] I 41 (80); [2] I 4̄ (82); [3] P312 (149); [3] P321 (150); [3] P31 12 (151); [3] P31 21 (152); [3] P32 12 (153);
[3] P32 21 (154); [3] R32 (155)

II [2] P121 (a′ = 1
2 a,b′ = 1

2 b) (P2, 3)
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C 2 C3
2 2 Monoclinic

No. 5

UNIQUE AXIS b, DIFFERENT CELL CHOICES

C 121
UNIQUE AXIS b, CELL CHOICE 1

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄,y, z̄ hkl : h + k = 2n
h0l : h = 2n
0kl : k = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n

Special: no extra conditions

2 b 2 0,y, 1
2

2 a 2 0,y,0
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CONTINUED No. 5 C 2

A121
UNIQUE AXIS b, CELL CHOICE 2

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄,y, z̄ hkl : k + l = 2n
h0l : l = 2n
0kl : k + l = 2n
hk0 : k = 2n
0k0 : k = 2n
00l : l = 2n

Special: no extra conditions

2 b 2 1
2 ,y,

1
2

2 a 2 0,y,0

I 121
UNIQUE AXIS b, CELL CHOICE 3

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄,y, z̄ hkl : h + k + l = 2n
h0l : h + l = 2n
0kl : k + l = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

Special: no extra conditions

2 b 2 1
2 ,y,0

2 a 2 0,y,0
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C 2 C3
2 2 Monoclinic

No. 5 A112 Patterson symmetry A112/m

UNIQUE AXIS c, CELL CHOICE 1

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z
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CONTINUED No. 5 C 2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄, ȳ,z hkl : k + l = 2n
hk0 : k = 2n
0kl : k + l = 2n
h0l : l = 2n
00l : l = 2n
0k0 : k = 2n

Special: no extra conditions

2 b 2 1
2 ,0,z

2 a 2 0,0,z

Symmetry of special projections
Along [001] p2
a′ = a b′ = 1

2 b
Origin at 0,0,z

Along [100] c1m1
a′ = b

p
b′ = c

Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = a
p

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] A1 (P1, 1) 1+
IIa [2] P1121 (P21, 4) 1; 2 + (0, 1

2 ,
1
2 )

[2] P112 (P2, 3) 1; 2

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] A112 (a′ = 2a or a′ = 2a,b′ = 2a + b) (C 2, 5); [3] A112 (c′ = 3c) (C 2, 5)

Minimal non-isomorphic supergroups
I [2] C 2/m (12); [2] C 2/c (15); [2] C 2221 (20); [2] C 222 (21); [2] F 222 (22); [2] I 222 (23); [2] I 21 21 21 (24); [2] Amm2 (38);

[2] Aem2 (39); [2] Ama2 (40); [2] Aea2 (41); [2] F mm2 (42); [2] F d d 2 (43); [2] I mm2 (44); [2] I ba2 (45); [2] I ma2 (46);
[2] I 4 (79); [2] I 41 (80); [2] I 4̄ (82); [3] P312 (149); [3] P321 (150); [3] P31 12 (151); [3] P31 21 (152); [3] P32 12 (153);
[3] P32 21 (154); [3] R32 (155)

II [2] P112 (b′ = 1
2 b,c′ = 1

2 c) (P2, 3)
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C 2 C3
2 2 Monoclinic

No. 5

UNIQUE AXIS c, DIFFERENT CELL CHOICES

A112
UNIQUE AXIS c, CELL CHOICE 1

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄, ȳ,z hkl : k + l = 2n
hk0 : k = 2n
0kl : k + l = 2n
h0l : l = 2n
00l : l = 2n
0k0 : k = 2n

Special: no extra conditions

2 b 2 1
2 ,0,z

2 a 2 0,0,z
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CONTINUED No. 5 C 2

B112
UNIQUE AXIS c, CELL CHOICE 2

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,0, 1

2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,0, 1

2 )+

Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄, ȳ,z hkl : h + l = 2n
hk0 : h = 2n
0kl : l = 2n
h0l : h + l = 2n
00l : l = 2n
h00 : h = 2n

Special: no extra conditions

2 b 2 1
2 ,

1
2 ,z

2 a 2 0,0,z

I 112
UNIQUE AXIS c, CELL CHOICE 3

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄, ȳ,z hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
h0l : h + l = 2n
00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

Special: no extra conditions

2 b 2 0, 1
2 ,z

2 a 2 0,0,z
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Pm C1
s m Monoclinic

No. 6 P1m1 Patterson symmetry P12/m1

UNIQUE AXIS b

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) m x,0,z
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CONTINUED No. 6 Pm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 c 1 (1) x,y,z (2) x, ȳ,z no conditions

Special: no extra conditions

1 b m x, 1
2 ,z

1 a m x,0,z

Symmetry of special projections
Along [001] p11m
a′ = ap b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = cp

Origin at x,0,0

Along [010] p1
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1 (1) 1

IIa none

IIb [2] P1c1 (c′ = 2c) (Pc, 7); [2] P1a1 (a′ = 2a) (Pc, 7); [2] B1e1 (a′ = 2a,c′ = 2c) (Pc, 7); [2] C 1m1 (a′ = 2a,b′ = 2b) (C m, 8);
[2] A1m1 (b′ = 2b,c′ = 2c) (C m, 8); [2] F 1m1 (a′ = 2a,b′ = 2b,c′ = 2c) (C m, 8)

Maximal isomorphic subgroups of lowest index
IIc [2] P1m1 (b′ = 2b) (Pm, 6); [2] P1m1 (c′ = 2c or a′ = 2a or a′ = a + c,c′ = −a + c) (Pm, 6)

Minimal non-isomorphic supergroups
I [2] P2/m (10); [2] P21/m (11); [2] Pmm2 (25); [2] Pmc21 (26); [2] Pma2 (28); [2] Pmn21 (31); [2] Amm2 (38); [2] Ama2 (40);

[3] P 6̄ (174)

II [2] C 1m1 (C m, 8); [2] A1m1 (C m, 8); [2] I 1m1 (C m, 8)
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Pm C1
s m Monoclinic

No. 6 P11m Patterson symmetry P112/m

UNIQUE AXIS c

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) m x,y,0
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CONTINUED No. 6 Pm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 c 1 (1) x,y,z (2) x,y, z̄ no conditions

Special: no extra conditions

1 b m x,y, 1
2

1 a m x,y,0

Symmetry of special projections
Along [001] p1
a′ = a b′ = b
Origin at 0,0,z

Along [100] p11m
a′ = bp b′ = c
Origin at x,0,0

Along [010] p1m1
a′ = c b′ = ap

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1 (1) 1

IIa none

IIb [2] P11a (a′ = 2a) (Pc, 7); [2] P11b (b′ = 2b) (Pc, 7); [2] C 11e (a′ = 2a,b′ = 2b) (Pc, 7); [2] A11m (b′ = 2b,c′ = 2c) (C m, 8);
[2] B11m (a′ = 2a,c′ = 2c) (C m, 8); [2] F 11m (a′ = 2a,b′ = 2b,c′ = 2c) (C m, 8)

Maximal isomorphic subgroups of lowest index
IIc [2] P11m (c′ = 2c) (Pm, 6); [2] P11m (a′ = 2a or b′ = 2b or a′ = a−b,b′ = a + b) (Pm, 6)

Minimal non-isomorphic supergroups
I [2] P2/m (10); [2] P21/m (11); [2] Pmm2 (25); [2] Pmc21 (26); [2] Pma2 (28); [2] Pmn21 (31); [2] Amm2 (38); [2] Ama2 (40);

[3] P 6̄ (174)

II [2] A11m (C m, 8); [2] B11m (C m, 8); [2] I 11m (C m, 8)
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Pc C2
s m Monoclinic

No. 7 P1c1 Patterson symmetry P12/m1

UNIQUE AXIS b, CELL CHOICE 1

Origin on glide plane c

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) c x,0,z
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CONTINUED No. 7 Pc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x, ȳ,z+ 1
2 h0l : l = 2n

00l : l = 2n

Symmetry of special projections
Along [001] p11m
a′ = a

p
b′ = b

Origin at 0,0,z

Along [100] p1g1
a′ = b b′ = c

p

Origin at x,0,0

Along [010] p1
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1 (1) 1

IIa none

IIb [2] C 1c1 (a′ = 2a,b′ = 2b) (C c, 9)

Maximal isomorphic subgroups of lowest index
IIc [2] P1c1 (b′ = 2b) (Pc, 7); [2] P1c1 (a′ = 2a or a′ = 2a,c′ = 2a + c) (Pc, 7)

Minimal non-isomorphic supergroups
I [2] P2/c (13); [2] P21/c (14); [2] Pmc21 (26); [2] Pcc2 (27); [2] Pma2 (28); [2] Pca21 (29); [2] Pnc2 (30); [2] Pmn21 (31);

[2] Pba2 (32); [2] Pna21 (33); [2] Pnn2 (34); [2] Aem2 (39); [2] Aea2 (41)

II [2] C 1c1 (C c, 9); [2] A1m1 (C m, 8); [2] I 1c1 (C c, 9); [2] P1m1 (c′ = 1
2 c) (Pm, 6)
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Pc C2
s m Monoclinic

No. 7

UNIQUE AXIS b, DIFFERENT CELL CHOICES

P1c1
UNIQUE AXIS b, CELL CHOICE 1

Origin on glide plane c

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x, ȳ,z+ 1
2 h0l : l = 2n

00l : l = 2n
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CONTINUED No. 7 Pc

P1n1
UNIQUE AXIS b, CELL CHOICE 2

Origin on glide plane n

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x + 1
2 , ȳ,z+ 1

2 h0l : h + l = 2n
h00 : h = 2n
00l : l = 2n

P1a1
UNIQUE AXIS b, CELL CHOICE 3

Origin on glide plane a

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x + 1
2 , ȳ,z h0l : h = 2n

h00 : h = 2n
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Pc C2
s m Monoclinic

No. 7 P11a Patterson symmetry P112/m

UNIQUE AXIS c, CELL CHOICE 1

Origin on glide plane a

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) a x,y,0
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CONTINUED No. 7 Pc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x + 1
2 ,y, z̄ hk0 : h = 2n

h00 : h = 2n

Symmetry of special projections
Along [001] p1
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [100] p11m
a′ = b

p
b′ = c

Origin at x,0,0

Along [010] p1g1
a′ = c b′ = a

p

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1 (1) 1

IIa none

IIb [2] A11a (b′ = 2b,c′ = 2c) (C c, 9)

Maximal isomorphic subgroups of lowest index
IIc [2] P11a (c′ = 2c) (Pc, 7); [2] P11a (b′ = 2b or a′ = a + 2b,b′ = 2b) (Pc, 7)

Minimal non-isomorphic supergroups
I [2] P2/c (13); [2] P21/c (14); [2] Pmc21 (26); [2] Pcc2 (27); [2] Pma2 (28); [2] Pca21 (29); [2] Pnc2 (30); [2] Pmn21 (31);

[2] Pba2 (32); [2] Pna21 (33); [2] Pnn2 (34); [2] Aem2 (39); [2] Aea2 (41)

II [2] A11a (C c, 9); [2] B11m (C m, 8); [2] I 11a (C c, 9); [2] P11m (a′ = 1
2 a) (Pm, 6)
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Pc C2
s m Monoclinic

No. 7

UNIQUE AXIS c, DIFFERENT CELL CHOICES

P11a
UNIQUE AXIS c, CELL CHOICE 1

Origin on glide plane a

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x + 1
2 ,y, z̄ hk0 : h = 2n

h00 : h = 2n
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CONTINUED No. 7 Pc

P11n
UNIQUE AXIS c, CELL CHOICE 2

Origin on glide plane n

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x + 1
2 ,y + 1

2 , z̄ hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n

P11b
UNIQUE AXIS c, CELL CHOICE 3

Origin on glide plane b

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

2 a 1 (1) x,y,z (2) x,y + 1
2 , z̄ hk0 : k = 2n

0k0 : k = 2n
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C m C3
s m Monoclinic

No. 8 C 1m1 Patterson symmetry C 12/m1

UNIQUE AXIS b, CELL CHOICE 1

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) m x,0,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) a x, 1

4 ,z
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CONTINUED No. 8 C m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

4 b 1 (1) x,y,z (2) x, ȳ,z hkl : h + k = 2n
h0l : h = 2n
0kl : k = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n

Special: no extra conditions

2 a m x,0,z

Symmetry of special projections
Along [001] c11m
a′ = ap b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = cp

Origin at x,0,0

Along [010] p1
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 1 (P1, 1) 1+
IIa [2] P1a1 (Pc, 7) 1; 2 + ( 1

2 ,
1
2 ,0)

[2] P1m1 (Pm, 6) 1; 2

IIb [2] C 1c1 (c′ = 2c) (C c, 9); [2] I 1c1 (c′ = 2c) (C c, 9)

Maximal isomorphic subgroups of lowest index
IIc [2] C 1m1 (c′ = 2c or a′ = a + 2c,c′ = 2c) (C m, 8); [3] C 1m1 (b′ = 3b) (C m, 8)

Minimal non-isomorphic supergroups
I [2] C 2/m (12); [2] C mm2 (35); [2] C mc21 (36); [2] Amm2 (38); [2] Aem2 (39); [2] F mm2 (42); [2] I mm2 (44); [2] I ma2 (46);

[3] P3m1 (156); [3] P31m (157); [3] R3m (160)

II [2] P1m1 (a′ = 1
2 a,b′ = 1

2 b) (Pm, 6)
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C m C3
s m Monoclinic

No. 8

UNIQUE AXIS b, DIFFERENT CELL CHOICES

C 1m1
UNIQUE AXIS b, CELL CHOICE 1

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

4 b 1 (1) x,y,z (2) x, ȳ,z hkl : h + k = 2n
h0l : h = 2n
0kl : k = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n

Special: no extra conditions

2 a m x,0,z
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CONTINUED No. 8 C m

A1m1
UNIQUE AXIS b, CELL CHOICE 2

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

4 b 1 (1) x,y,z (2) x, ȳ,z hkl : k + l = 2n
h0l : l = 2n
0kl : k + l = 2n
hk0 : k = 2n
0k0 : k = 2n
00l : l = 2n

Special: no extra conditions

2 a m x,0,z

I 1m1
UNIQUE AXIS b, CELL CHOICE 3

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

4 b 1 (1) x,y,z (2) x, ȳ,z hkl : h + k + l = 2n
h0l : h + l = 2n
0kl : k + l = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

Special: no extra conditions

2 a m x,0,z
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C m C3
s m Monoclinic

No. 8 A11m Patterson symmetry A112/m

UNIQUE AXIS c, CELL CHOICE 1

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) m x,y,0

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) b x,y, 1

4
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CONTINUED No. 8 C m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

4 b 1 (1) x,y,z (2) x,y, z̄ hkl : k + l = 2n
hk0 : k = 2n
0kl : k + l = 2n
h0l : l = 2n
00l : l = 2n
0k0 : k = 2n

Special: no extra conditions

2 a m x,y,0

Symmetry of special projections
Along [001] p1
a′ = a b′ = 1

2 b
Origin at 0,0,z

Along [100] c11m
a′ = bp b′ = c
Origin at x,0,0

Along [010] p1m1
a′ = 1

2 c b′ = ap

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] A1 (P1, 1) 1+
IIa [2] P11b (Pc, 7) 1; 2 + (0, 1

2 ,
1
2 )

[2] P11m (Pm, 6) 1; 2

IIb [2] A11a (a′ = 2a) (C c, 9); [2] I 11a (a′ = 2a) (C c, 9)

Maximal isomorphic subgroups of lowest index
IIc [2] A11m (a′ = 2a or a′ = 2a,b′ = 2a + b) (C m, 8); [3] A11m (c′ = 3c) (C m, 8)

Minimal non-isomorphic supergroups
I [2] C 2/m (12); [2] C mm2 (35); [2] C mc21 (36); [2] Amm2 (38); [2] Aem2 (39); [2] F mm2 (42); [2] I mm2 (44); [2] I ma2 (46);

[3] P3m1 (156); [3] P31m (157); [3] R3m (160)

II [2] P11m (b′ = 1
2 b,c′ = 1

2 c) (Pm, 6)
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C m C3
s m Monoclinic

No. 8

UNIQUE AXIS c, DIFFERENT CELL CHOICES

A11m
UNIQUE AXIS c, CELL CHOICE 1

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

4 b 1 (1) x,y,z (2) x,y, z̄ hkl : k + l = 2n
hk0 : k = 2n
0kl : k + l = 2n
h0l : l = 2n
00l : l = 2n
0k0 : k = 2n

Special: no extra conditions

2 a m x,y,0
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CONTINUED No. 8 C m

B11m
UNIQUE AXIS c, CELL CHOICE 2

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,0, 1

2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,0, 1

2 )+

Reflection conditions

General:

4 b 1 (1) x,y,z (2) x,y, z̄ hkl : h + l = 2n
hk0 : h = 2n
0kl : l = 2n
h0l : h + l = 2n
00l : l = 2n
h00 : h = 2n

Special: no extra conditions

2 a m x,y,0

I 11m
UNIQUE AXIS c, CELL CHOICE 3

Origin on mirror plane m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

4 b 1 (1) x,y,z (2) x,y, z̄ hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
h0l : h + l = 2n
00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

Special: no extra conditions

2 a m x,y,0
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C c C4
s m Monoclinic

No. 9 C 1c1 Patterson symmetry C 12/m1

UNIQUE AXIS b, CELL CHOICE 1

Origin on glide plane c

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) c x,0,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) n( 1

2 ,0, 1
2 ) x, 1

4 ,z
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CONTINUED No. 9 C c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

4 a 1 (1) x,y,z (2) x, ȳ,z+ 1
2 hkl : h + k = 2n

h0l : h, l = 2n
0kl : k = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

Symmetry of special projections
Along [001] c11m
a′ = ap b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = 1

2 b b′ = cp

Origin at x,0,0

Along [010] p1
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 1 (P1, 1) 1+
IIa [2] P1c1 (Pc, 7) 1; 2

[2] P1n1 (Pc, 7) 1; 2 + ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] C 1c1 (b′ = 3b) (C c, 9); [3] C 1c1 (c′ = 3c) (C c, 9); [3] C 1c1 (a′ = 3a or a′ = 3a,c′ = −a + c or a′ = 3a,c′ = a + c) (C c, 9)

Minimal non-isomorphic supergroups
I [2] C 2/c (15); [2] C mc21 (36); [2] C cc2 (37); [2] Ama2 (40); [2] Aea2 (41); [2] F d d 2 (43); [2] I ba2 (45); [2] I ma2 (46);

[3] P3c1 (158); [3] P31c (159); [3] R3c (161)

II [2] F 1m1 (C m, 8); [2] C 1m1 (c′ = 1
2 c) (C m, 8); [2] P1c1 (a′ = 1

2 a,b′ = 1
2 b) (Pc, 7)
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C c C4
s m Monoclinic

No. 9

UNIQUE AXIS b, DIFFERENT CELL CHOICES

C 1c1
UNIQUE AXIS b, CELL CHOICE 1

Origin on glide plane c

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

4 a 1 (1) x,y,z (2) x, ȳ,z+ 1
2 hkl : h + k = 2n

h0l : h, l = 2n
0kl : k = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n
00l : l = 2n
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CONTINUED No. 9 C c

A1n1
UNIQUE AXIS b, CELL CHOICE 2

Origin on glide plane n

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

4 a 1 (1) x,y,z (2) x + 1
2 , ȳ,z+ 1

2 hkl : k + l = 2n
h0l : h, l = 2n
0kl : k + l = 2n
hk0 : k = 2n
0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

I 1a1
UNIQUE AXIS b, CELL CHOICE 3

Origin on glide plane a

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

4 a 1 (1) x,y,z (2) x + 1
2 , ȳ,z hkl : h + k + l = 2n

h0l : h, l = 2n
0kl : k + l = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n
00l : l = 2n
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C c C4
s m Monoclinic

No. 9 A11a Patterson symmetry A112/m

UNIQUE AXIS c, CELL CHOICE 1

Origin on glide plane a

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) a x,y,0

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) n( 1

2 ,
1
2 ,0) x,y, 1

4
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CONTINUED No. 9 C c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

4 a 1 (1) x,y,z (2) x + 1
2 ,y, z̄ hkl : k + l = 2n

hk0 : h,k = 2n
0kl : k + l = 2n
h0l : l = 2n
00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

Symmetry of special projections
Along [001] p1
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] c11m
a′ = bp b′ = c
Origin at x,0,0

Along [010] p1g1
a′ = 1

2 c b′ = ap

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] A1 (P1, 1) 1+
IIa [2] P11a (Pc, 7) 1; 2

[2] P11n (Pc, 7) 1; 2 + (0, 1
2 ,

1
2 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] A11a (c′ = 3c) (C c, 9); [3] A11a (a′ = 3a) (C c, 9); [3] A11a (b′ = 3b or a′ = a−b,b′ = 3b or a′ = a + b,b′ = 3b) (C c, 9)

Minimal non-isomorphic supergroups
I [2] C 2/c (15); [2] C mc21 (36); [2] C cc2 (37); [2] Ama2 (40); [2] Aea2 (41); [2] F d d 2 (43); [2] I ba2 (45); [2] I ma2 (46);

[3] P3c1 (158); [3] P31c (159); [3] R3c (161)

II [2] F 11m (C m, 8); [2] A11m (a′ = 1
2 a) (C m, 8); [2] P11a (b′ = 1

2 b,c′ = 1
2 c) (Pc, 7)
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C c C4
s m Monoclinic

No. 9

UNIQUE AXIS c, DIFFERENT CELL CHOICES

A11a
UNIQUE AXIS c, CELL CHOICE 1

Origin on glide plane a

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

4 a 1 (1) x,y,z (2) x + 1
2 ,y, z̄ hkl : k + l = 2n

hk0 : h,k = 2n
0kl : k + l = 2n
h0l : l = 2n
00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

158



CONTINUED No. 9 C c

B11n
UNIQUE AXIS c, CELL CHOICE 2

Origin on glide plane n

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,0, 1

2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,0, 1

2 )+

Reflection conditions

General:

4 a 1 (1) x,y,z (2) x + 1
2 ,y + 1

2 , z̄ hkl : h + l = 2n
hk0 : h,k = 2n
0kl : l = 2n
h0l : h + l = 2n
00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

I 11b
UNIQUE AXIS c, CELL CHOICE 3

Origin on glide plane b

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

4 a 1 (1) x,y,z (2) x,y + 1
2 , z̄ hkl : h + k + l = 2n

hk0 : h,k = 2n
0kl : k + l = 2n
h0l : h + l = 2n
00l : l = 2n
h00 : h = 2n
0k0 : k = 2n
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P2/m C1
2h 2/m Monoclinic

No. 10 P12/m1 Patterson symmetry P12/m1

UNIQUE AXIS b

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,y,0 (3) 1̄ 0,0,0 (4) m x,0,z

Maximal isomorphic subgroups of lowest index
IIc [2] P12/m1 (b′ = 2b) (P2/m, 10); [2] P12/m1 (c′ = 2c or a′ = 2a or a′ = a + c,c′ = −a + c) (P2/m, 10)

Minimal non-isomorphic supergroups
I [2] Pmmm (47); [2] Pccm (49); [2] Pmma (51); [2] Pmna (53); [2] Pbam (55); [2] Pnnm (58); [2] C mmm (65); [2] C ccm (66);

[2] P4/m (83); [2] P42/m (84); [3] P6/m (175)
II [2] C 12/m1 (C 2/m, 12); [2] A12/m1 (C 2/m, 12); [2] I 12/m1 (C 2/m, 12)
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CONTINUED No. 10 P2/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 o 1 (1) x,y,z (2) x̄,y, z̄ (3) x̄, ȳ, z̄ (4) x, ȳ,z no conditions

Special: no extra conditions

2 n m x, 1
2 ,z x̄, 1

2 , z̄

2 m m x,0,z x̄,0, z̄

2 l 2 1
2 ,y,

1
2

1
2 , ȳ,

1
2

2 k 2 0,y, 1
2 0, ȳ, 1

2

2 j 2 1
2 ,y,0

1
2 , ȳ,0

2 i 2 0,y,0 0, ȳ,0

1 h 2/m 1
2 ,

1
2 ,

1
2

1 g 2/m 1
2 ,0, 1

2

1 f 2/m 0, 1
2 ,

1
2

1 e 2/m 1
2 ,

1
2 ,0

1 d 2/m 1
2 ,0,0

1 c 2/m 0,0, 1
2

1 b 2/m 0, 1
2 ,0

1 a 2/m 0,0,0

Symmetry of special projections
Along [001] p2mm
a′ = ap b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = cp

Origin at x,0,0

Along [010] p2
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1m1 (Pm, 6) 1; 4

[2] P121 (P2, 3) 1; 2
[2] P 1̄ (2) 1; 3

IIa none

IIb [2] P121/m1 (b′ = 2b) (P21/m, 11); [2] P12/c1 (c′ = 2c) (P2/c, 13); [2] P12/a1 (a′ = 2a) (P2/c, 13);
[2] B12/e1 (a′ = 2a,c′ = 2c) (P2/c, 13); [2] C 12/m1 (a′ = 2a,b′ = 2b) (C 2/m, 12); [2] A12/m1 (b′ = 2b,c′ = 2c) (C 2/m, 12);
[2] F 12/m1 (a′ = 2a,b′ = 2b,c′ = 2c) (C 2/m, 12)

(Continued on preceding page)
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P2/m C1
2h 2/m Monoclinic

No. 10 P112/m Patterson symmetry P112/m

UNIQUE AXIS c

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 1̄ 0,0,0 (4) m x,y,0

Maximal isomorphic subgroups of lowest index
IIc [2] P112/m (c′ = 2c) (P2/m, 10); [2] P112/m (a′ = 2a or b′ = 2b or a′ = a−b,b′ = a + b) (P2/m, 10)

Minimal non-isomorphic supergroups
I [2] Pmmm (47); [2] Pccm (49); [2] Pmma (51); [2] Pmna (53); [2] Pbam (55); [2] Pnnm (58); [2] C mmm (65); [2] C ccm (66);

[2] P4/m (83); [2] P42/m (84); [3] P6/m (175)
II [2] A112/m (C 2/m, 12); [2] B112/m (C 2/m, 12); [2] I 112/m (C 2/m, 12)
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CONTINUED No. 10 P2/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 o 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄, ȳ, z̄ (4) x,y, z̄ no conditions

Special: no extra conditions

2 n m x,y, 1
2 x̄, ȳ, 1

2

2 m m x,y,0 x̄, ȳ,0

2 l 2 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄

2 k 2 1
2 ,0,z 1

2 ,0, z̄

2 j 2 0, 1
2 ,z 0, 1

2 , z̄

2 i 2 0,0,z 0,0, z̄

1 h 2/m 1
2 ,

1
2 ,

1
2

1 g 2/m 1
2 ,

1
2 ,0

1 f 2/m 1
2 ,0, 1

2

1 e 2/m 0, 1
2 ,

1
2

1 d 2/m 0, 1
2 ,0

1 c 2/m 1
2 ,0,0

1 b 2/m 0,0, 1
2

1 a 2/m 0,0,0

Symmetry of special projections
Along [001] p2
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = bp b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = c b′ = ap

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P11m (Pm, 6) 1; 4

[2] P112 (P2, 3) 1; 2
[2] P 1̄ (2) 1; 3

IIa none

IIb [2] P1121/m (c′ = 2c) (P21/m, 11); [2] P112/a (a′ = 2a) (P2/c, 13); [2] P112/b (b′ = 2b) (P2/c, 13);
[2] C 112/e (a′ = 2a,b′ = 2b) (P2/c, 13); [2] A112/m (b′ = 2b,c′ = 2c) (C 2/m, 12); [2] B112/m (a′ = 2a,c′ = 2c) (C 2/m, 12);
[2] F 112/m (a′ = 2a,b′ = 2b,c′ = 2c) (C 2/m, 12)

(Continued on preceding page)
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P21/m C2
2h 2/m Monoclinic

No. 11 P121/m1 Patterson symmetry P12/m1

UNIQUE AXIS b

Origin at 1̄ on 21

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0, 1
2 ,0) 0,y,0 (3) 1̄ 0,0,0 (4) m x, 1

4 ,z
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CONTINUED No. 11 P21/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 f 1 (1) x,y,z (2) x̄,y + 1
2 , z̄ (3) x̄, ȳ, z̄ (4) x, ȳ + 1

2 ,z 0k0 : k = 2n

Special: as above, plus

2 e m x, 1
4 ,z x̄, 3

4 , z̄ no extra conditions

2 d 1̄ 1
2 ,0, 1

2
1
2 ,

1
2 ,

1
2 hkl : k = 2n

2 c 1̄ 0,0, 1
2 0, 1

2 ,
1
2 hkl : k = 2n

2 b 1̄ 1
2 ,0,0 1

2 ,
1
2 ,0 hkl : k = 2n

2 a 1̄ 0,0,0 0, 1
2 ,0 hkl : k = 2n

Symmetry of special projections
Along [001] p2gm
a′ = ap b′ = b
Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = cp

Origin at x,0,0

Along [010] p2
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1m1 (Pm, 6) 1; 4

[2] P121 1 (P21, 4) 1; 2
[2] P 1̄ (2) 1; 3

IIa none

IIb [2] P121/c1 (c′ = 2c) (P21/c, 14); [2] P121/a1 (a′ = 2a) (P21/c, 14); [2] B121/e1 (a′ = 2a,c′ = 2c) (P21/c, 14)

Maximal isomorphic subgroups of lowest index
IIc [2] P121/m1 (c′ = 2c or a′ = 2a or a′ = a + c,c′ = −a + c) (P21/m, 11); [3] P121/m1 (b′ = 3b) (P21/m, 11)

Minimal non-isomorphic supergroups
I [2] Pmma (51); [2] Pbcm (57); [2] Pmmn (59); [2] Pnma (62); [2] C mcm (63); [3] P63/m (176)

II [2] C 12/m1 (C 2/m, 12); [2] A12/m1 (C 2/m, 12); [2] I 12/m1 (C 2/m, 12); [2] P12/m1 (b′ = 1
2 b) (P2/m, 10)
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P21/m C2
2h 2/m Monoclinic

No. 11 P1121/m Patterson symmetry P112/m

UNIQUE AXIS c

Origin at 1̄ on 21

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) 1̄ 0,0,0 (4) m x,y, 1

4
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CONTINUED No. 11 P21/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 f 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) x̄, ȳ, z̄ (4) x,y, z̄ + 1

2 00l : l = 2n

Special: as above, plus

2 e m x,y, 1
4 x̄, ȳ, 3

4 no extra conditions

2 d 1̄ 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 c 1̄ 1
2 ,0,0 1

2 ,0, 1
2 hkl : l = 2n

2 b 1̄ 0, 1
2 ,0 0, 1

2 ,
1
2 hkl : l = 2n

2 a 1̄ 0,0,0 0,0, 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p2
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = bp b′ = c
Origin at x,0,0

Along [010] p2mg
a′ = c b′ = ap

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P11m (Pm, 6) 1; 4

[2] P1121 (P21, 4) 1; 2
[2] P 1̄ (2) 1; 3

IIa none

IIb [2] P1121/a (a′ = 2a) (P21/c, 14); [2] P1121/b (b′ = 2b) (P21/c, 14); [2] C 1121/e (a′ = 2a,b′ = 2b) (P21/c, 14)

Maximal isomorphic subgroups of lowest index
IIc [2] P1121/m (a′ = 2a or b′ = 2b or a′ = a−b,b′ = a + b) (P21/m, 11); [3] P1121/m (c′ = 3c) (P21/m, 11)

Minimal non-isomorphic supergroups
I [2] Pmma (51); [2] Pbcm (57); [2] Pmmn (59); [2] Pnma (62); [2] C mcm (63); [3] P63/m (176)

II [2] A112/m (C 2/m, 12); [2] B112/m (C 2/m, 12); [2] I 112/m (C 2/m, 12); [2] P112/m (c′ = 1
2 c) (P2/m, 10)
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C 2/m C3
2h 2/m Monoclinic

No. 12 C 12/m1 Patterson symmetry C 12/m1

UNIQUE AXIS b, CELL CHOICE 1

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,y,0 (3) 1̄ 0,0,0 (4) m x,0,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0, 1

2 ,0) 1
4 ,y,0 (3) 1̄ 1

4 ,
1
4 ,0 (4) a x, 1

4 ,z
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CONTINUED No. 12 C 2/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

8 j 1 (1) x,y,z (2) x̄,y, z̄ (3) x̄, ȳ, z̄ (4) x, ȳ,z hkl : h + k = 2n
h0l : h = 2n
0kl : k = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n

Special: as above, plus

4 i m x,0,z x̄,0, z̄ no extra conditions

4 h 2 0,y, 1
2 0, ȳ, 1

2 no extra conditions

4 g 2 0,y,0 0, ȳ,0 no extra conditions

4 f 1̄ 1
4 ,

1
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : h = 2n

4 e 1̄ 1
4 ,

1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

2 d 2/m 0, 1
2 ,

1
2 no extra conditions

2 c 2/m 0,0, 1
2 no extra conditions

2 b 2/m 0, 1
2 ,0 no extra conditions

2 a 2/m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] c2mm
a′ = a

p
b′ = b

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
p

Origin at x,0,0

Along [010] p2
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 1m1 (C m, 8) (1; 4)+

[2] C 121 (C 2, 5) (1; 2)+
[2] C 1̄ (P 1̄, 2) (1; 3)+

IIa [2] P121/a1 (P21/c, 14) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,0)

[2] P12/a1 (P2/c, 13) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,0)

[2] P121/m1 (P21/m, 11) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,0)

[2] P12/m1 (P2/m, 10) 1; 2; 3; 4

IIb [2] C 12/c1 (c′ = 2c) (C 2/c, 15); [2] I 12/c1 (c′ = 2c) (C 2/c, 15)

Maximal isomorphic subgroups of lowest index
IIc [2] C 12/m1 (c′ = 2c or a′ = a + 2c,c′ = 2c) (C 2/m, 12); [3] C 12/m1 (b′ = 3b) (C 2/m, 12)

Minimal non-isomorphic supergroups
I [2] C mcm (63); [2] C mce (64); [2] C mmm (65); [2] C mme (67); [2] F mmm (69); [2] I mmm (71); [2] I bam (72); [2] I mma (74);

[2] I 4/m (87); [3] P 3̄ 1m (162); [3] P 3̄m1 (164); [3] R 3̄m (166)
II [2] P12/m1 (a′ = 1

2 a,b′ = 1
2 b) (P2/m, 10)
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C 2/m C3
2h 2/m Monoclinic

No. 12

UNIQUE AXIS b, DIFFERENT CELL CHOICES

C 12/m1

UNIQUE AXIS b, CELL CHOICE 1

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

8 j 1 (1) x,y,z (2) x̄,y, z̄ (3) x̄, ȳ, z̄ (4) x, ȳ,z hkl : h + k = 2n
h0l : h = 2n
0kl : k = 2n

hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n

Special: as above, plus

4 i m x,0,z x̄,0, z̄ no extra conditions

4 h 2 0,y, 1
2 0, ȳ, 1

2 4 g 2 0,y,0 0, ȳ,0 no extra conditions

4 f 1̄ 1
4 ,

1
4 ,

1
2

3
4 ,

1
4 ,

1
2 4 e 1̄ 1

4 ,
1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

2 d 2/m 0, 1
2 ,

1
2 2 c 2/m 0,0, 1

2 no extra conditions

2 b 2/m 0, 1
2 ,0 2 a 2/m 0,0,0 no extra conditions
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CONTINUED No. 12 C 2/m

A12/m1

UNIQUE AXIS b, CELL CHOICE 2

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 j 1 (1) x,y,z (2) x̄,y, z̄ (3) x̄, ȳ, z̄ (4) x, ȳ,z hkl : k + l = 2n
h0l : l = 2n
0kl : k + l = 2n

hk0 : k = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 i m x,0,z x̄,0, z̄ no extra conditions

4 h 2 1
2 ,y,

1
2

1
2 , ȳ,

1
2 4 g 2 0,y,0 0, ȳ,0 no extra conditions

4 f 1̄ 1
2 ,

1
4 ,

3
4

1
2 ,

1
4 ,

1
4 4 e 1̄ 0, 1

4 ,
1
4 0, 1

4 ,
3
4 hkl : k = 2n

2 d 2/m 1
2 ,

1
2 ,

1
2 2 c 2/m 1

2 ,0, 1
2 no extra conditions

2 b 2/m 0, 1
2 ,0 2 a 2/m 0,0,0 no extra conditions

I 12/m1

UNIQUE AXIS b, CELL CHOICE 3

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 j 1 (1) x,y,z (2) x̄,y, z̄ (3) x̄, ȳ, z̄ (4) x, ȳ,z hkl : h + k + l = 2n
h0l : h + l = 2n
0kl : k + l = 2n
hk0 : h + k = 2n

0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

Special: as above, plus

4 i m x,0,z x̄,0, z̄ no extra conditions

4 h 2 1
2 ,y,0

1
2 , ȳ,0 4 g 2 0,y,0 0, ȳ,0 no extra conditions

4 f 1̄ 1
4 ,

1
4 ,

3
4

3
4 ,

1
4 ,

1
4 4 e 1̄ 3

4 ,
1
4 ,

3
4

1
4 ,

1
4 ,

1
4 hkl : k = 2n

2 d 2/m 1
2 ,

1
2 ,0 2 c 2/m 1

2 ,0,0 no extra conditions

2 b 2/m 0, 1
2 ,0 2 a 2/m 0,0,0 no extra conditions
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C 2/m C3
2h 2/m Monoclinic

No. 12 A112/m Patterson symmetry A112/m

UNIQUE AXIS c, CELL CHOICE 1

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 1̄ 0,0,0 (4) m x,y,0

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) 1̄ 0, 1

4 ,
1
4 (4) b x,y, 1

4
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CONTINUED No. 12 C 2/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 j 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄, ȳ, z̄ (4) x,y, z̄ hkl : k + l = 2n
hk0 : k = 2n
0kl : k + l = 2n
h0l : l = 2n
00l : l = 2n
0k0 : k = 2n

Special: as above, plus

4 i m x,y,0 x̄, ȳ,0 no extra conditions

4 h 2 1
2 ,0,z 1

2 ,0, z̄ no extra conditions

4 g 2 0,0,z 0,0, z̄ no extra conditions

4 f 1̄ 1
2 ,

1
4 ,

1
4

1
2 ,

3
4 ,

1
4 hkl : k = 2n

4 e 1̄ 0, 1
4 ,

1
4 0, 3

4 ,
1
4 hkl : k = 2n

2 d 2/m 1
2 ,0, 1

2 no extra conditions

2 c 2/m 1
2 ,0,0 no extra conditions

2 b 2/m 0,0, 1
2 no extra conditions

2 a 2/m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p2
a′ = a b′ = 1

2 b
Origin at 0,0,z

Along [100] c2mm
a′ = b

p
b′ = c

Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = a
p

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] A11m (C m, 8) (1; 4)+

[2] A112 (C 2, 5) (1; 2)+
[2] A 1̄ (P 1̄, 2) (1; 3)+

IIa [2] P1121/b (P21/c, 14) 1; 3; (2; 4) + (0, 1
2 ,

1
2 )

[2] P112/b (P2/c, 13) 1; 2; (3; 4) + (0, 1
2 ,

1
2 )

[2] P1121/m (P21/m, 11) 1; 4; (2; 3) + (0, 1
2 ,

1
2 )

[2] P112/m (P2/m, 10) 1; 2; 3; 4

IIb [2] A112/a (a′ = 2a) (C 2/c, 15); [2] I 112/a (a′ = 2a) (C 2/c, 15)

Maximal isomorphic subgroups of lowest index
IIc [2] A112/m (a′ = 2a or a′ = 2a,b′ = 2a + b) (C 2/m, 12); [3] A112/m (c′ = 3c) (C 2/m, 12)

Minimal non-isomorphic supergroups
I [2] C mcm (63); [2] C mce (64); [2] C mmm (65); [2] C mme (67); [2] F mmm (69); [2] I mmm (71); [2] I bam (72); [2] I mma (74);

[2] I 4/m (87); [3] P 3̄ 1m (162); [3] P 3̄m1 (164); [3] R 3̄m (166)
II [2] P112/m (b′ = 1

2 b,c′ = 1
2 c) (P2/m, 10)
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C 2/m C3
2h 2/m Monoclinic

No. 12

UNIQUE AXIS c, DIFFERENT CELL CHOICES

A112/m

UNIQUE AXIS c, CELL CHOICE 1

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 j 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄, ȳ, z̄ (4) x,y, z̄ hkl : k + l = 2n
hk0 : k = 2n
0kl : k + l = 2n

h0l : l = 2n
00l : l = 2n
0k0 : k = 2n

Special: as above, plus

4 i m x,y,0 x̄, ȳ,0 no extra conditions

4 h 2 1
2 ,0,z 1

2 ,0, z̄ 4 g 2 0,0,z 0,0, z̄ no extra conditions

4 f 1̄ 1
2 ,

1
4 ,

1
4

1
2 ,

3
4 ,

1
4 4 e 1̄ 0, 1

4 ,
1
4 0, 3

4 ,
1
4 hkl : k = 2n

2 d 2/m 1
2 ,0, 1

2 2 c 2/m 1
2 ,0,0 no extra conditions

2 b 2/m 0,0, 1
2 2 a 2/m 0,0,0 no extra conditions
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CONTINUED No. 12 C 2/m

B112/m

UNIQUE AXIS c, CELL CHOICE 2

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,0, 1

2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,0, 1

2 )+

Reflection conditions

General:

8 j 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄, ȳ, z̄ (4) x,y, z̄ hkl : h + l = 2n
hk0 : h = 2n
0kl : l = 2n

h0l : h + l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 i m x,y,0 x̄, ȳ,0 no extra conditions

4 h 2 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ 4 g 2 0,0,z 0,0, z̄ no extra conditions

4 f 1̄ 3
4 ,

1
2 ,

1
4

1
4 ,

1
2 ,

1
4 4 e 1̄ 1

4 ,0, 1
4

3
4 ,0, 1

4 hkl : h = 2n

2 d 2/m 1
2 ,

1
2 ,

1
2 2 c 2/m 1

2 ,
1
2 ,0 no extra conditions

2 b 2/m 0,0, 1
2 2 a 2/m 0,0,0 no extra conditions

I 112/m

UNIQUE AXIS c, CELL CHOICE 3

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 j 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄, ȳ, z̄ (4) x,y, z̄ hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
h0l : h + l = 2n

00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 i m x,y,0 x̄, ȳ,0 no extra conditions

4 h 2 0, 1
2 ,z 0, 1

2 , z̄ 4 g 2 0,0,z 0,0, z̄ no extra conditions

4 f 1̄ 3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4 4 e 1̄ 3

4 ,
3
4 ,

1
4

1
4 ,

1
4 ,

1
4 hkl : l = 2n

2 d 2/m 0, 1
2 ,

1
2 2 c 2/m 0, 1

2 ,0 no extra conditions

2 b 2/m 0,0, 1
2 2 a 2/m 0,0,0 no extra conditions
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P2/c C4
2h 2/m Monoclinic

No. 13 P12/c1 Patterson symmetry P12/m1

UNIQUE AXIS b, CELL CHOICE 1

Origin at 1̄ on glide plane c

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

2

Symmetry operations

(1) 1 (2) 2 0,y, 1
4 (3) 1̄ 0,0,0 (4) c x,0,z
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CONTINUED No. 13 P2/c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 g 1 (1) x,y,z (2) x̄,y, z̄ + 1
2 (3) x̄, ȳ, z̄ (4) x, ȳ,z+ 1

2 h0l : l = 2n
00l : l = 2n

Special: as above, plus

2 f 2 1
2 ,y,

1
4

1
2 , ȳ,

3
4 no extra conditions

2 e 2 0,y, 1
4 0, ȳ, 3

4 no extra conditions

2 d 1̄ 1
2 ,0,0 1

2 ,0, 1
2 hkl : l = 2n

2 c 1̄ 0, 1
2 ,0 0, 1

2 ,
1
2 hkl : l = 2n

2 b 1̄ 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 a 1̄ 0,0,0 0,0, 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = ap b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = b b′ = cp

Origin at x,0,0

Along [010] p2
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1c1 (Pc, 7) 1; 4

[2] P121 (P2, 3) 1; 2
[2] P 1̄ (2) 1; 3

IIa none

IIb [2] P121/c1 (b′ = 2b) (P21/c, 14); [2] C 12/c1 (a′ = 2a,b′ = 2b) (C 2/c, 15)

Maximal isomorphic subgroups of lowest index
IIc [2] P12/c1 (b′ = 2b) (P2/c, 13); [2] P12/c1 (a′ = 2a or a′ = 2a,c′ = 2a + c) (P2/c, 13)

Minimal non-isomorphic supergroups
I [2] Pnnn (48); [2] Pccm (49); [2] Pban (50); [2] Pmma (51); [2] Pnna (52); [2] Pmna (53); [2] Pcca (54); [2] Pccn (56);

[2] Pbcm (57); [2] Pmmn (59); [2] Pbcn (60); [2] C mme (67); [2] C cce (68); [2] P4/n (85); [2] P42/n (86)

II [2] A12/m1 (C 2/m, 12); [2] C 12/c1 (C 2/c, 15); [2] I 12/c1 (C 2/c, 15); [2] P12/m1 (c′ = 1
2 c) (P2/m, 10)
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P2/c C4
2h 2/m Monoclinic

No. 13

UNIQUE AXIS b, DIFFERENT CELL CHOICES

P12/c1

UNIQUE AXIS b, CELL CHOICE 1

Origin at 1̄ on glide plane c

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 g 1 (1) x,y,z (2) x̄,y, z̄ + 1
2 (3) x̄, ȳ, z̄ (4) x, ȳ,z+ 1

2 h0l : l = 2n
00l : l = 2n

Special: as above, plus

2 f 2 1
2 ,y,

1
4

1
2 , ȳ,

3
4 no extra conditions

2 e 2 0,y, 1
4 0, ȳ, 3

4 no extra conditions

2 d 1̄ 1
2 ,0,0 1

2 ,0, 1
2 2 c 1̄ 0, 1

2 ,0 0, 1
2 ,

1
2 hkl : l = 2n

2 b 1̄ 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 2 a 1̄ 0,0,0 0,0, 1

2 hkl : l = 2n
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CONTINUED No. 13 P2/c

P12/n1

UNIQUE AXIS b, CELL CHOICE 2

Origin at 1̄ on glide plane n

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 g 1 (1) x,y,z (2) x̄ + 1
2 ,y, z̄+ 1

2 (3) x̄, ȳ, z̄ (4) x + 1
2 , ȳ,z+ 1

2 h0l : h + l = 2n
h00 : h = 2n
00l : l = 2n

Special: as above, plus

2 f 2 3
4 ,y,

1
4

1
4 , ȳ,

3
4 no extra conditions

2 e 2 3
4 ,y,

3
4

1
4 , ȳ,

1
4 no extra conditions

2 d 1̄ 0,0, 1
2

1
2 ,0,0 2 c 1̄ 0, 1

2 ,0
1
2 ,

1
2 ,

1
2 hkl : h + l = 2n

2 b 1̄ 0, 1
2 ,

1
2

1
2 ,

1
2 ,0 2 a 1̄ 0,0,0 1

2 ,0, 1
2 hkl : h + l = 2n

P12/a1

UNIQUE AXIS b, CELL CHOICE 3

Origin at 1̄ on glide plane a

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 g 1 (1) x,y,z (2) x̄ + 1
2 ,y, z̄ (3) x̄, ȳ, z̄ (4) x + 1

2 , ȳ,z h0l : h = 2n
h00 : h = 2n

Special: as above, plus

2 f 2 3
4 ,y,

1
2

1
4 , ȳ,

1
2 no extra conditions

2 e 2 1
4 ,y,0

3
4 , ȳ,0 no extra conditions

2 d 1̄ 1
2 ,0, 1

2 0,0, 1
2 2 c 1̄ 0, 1

2 ,0
1
2 ,

1
2 ,0 hkl : h = 2n

2 b 1̄ 1
2 ,

1
2 ,

1
2 0, 1

2 ,
1
2 2 a 1̄ 0,0,0 1

2 ,0,0 hkl : h = 2n
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P2/c C4
2h 2/m Monoclinic

No. 13 P112/a Patterson symmetry P112/m

UNIQUE AXIS c, CELL CHOICE 1

Origin at 1̄ on glide plane a

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 1
4 ,0,z (3) 1̄ 0,0,0 (4) a x,y,0
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CONTINUED No. 13 P2/c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 g 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z (3) x̄, ȳ, z̄ (4) x + 1

2 ,y, z̄ hk0 : h = 2n
h00 : h = 2n

Special: as above, plus

2 f 2 1
4 ,

1
2 ,z

3
4 ,

1
2 , z̄ no extra conditions

2 e 2 1
4 ,0,z 3

4 ,0, z̄ no extra conditions

2 d 1̄ 0, 1
2 ,0

1
2 ,

1
2 ,0 hkl : h = 2n

2 c 1̄ 0,0, 1
2

1
2 ,0, 1

2 hkl : h = 2n

2 b 1̄ 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2 hkl : h = 2n

2 a 1̄ 0,0,0 1
2 ,0,0 hkl : h = 2n

Symmetry of special projections
Along [001] p2
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = bp b′ = c
Origin at x,0,0

Along [010] p2gm
a′ = c b′ = ap

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P11a (Pc, 7) 1; 4

[2] P112 (P2, 3) 1; 2
[2] P 1̄ (2) 1; 3

IIa none

IIb [2] P1121/a (c′ = 2c) (P21/c, 14); [2] A112/a (b′ = 2b,c′ = 2c) (C 2/c, 15)

Maximal isomorphic subgroups of lowest index
IIc [2] P112/a (c′ = 2c) (P2/c, 13); [2] P112/a (b′ = 2b or a′ = a + 2b,b′ = 2b) (P2/c, 13)

Minimal non-isomorphic supergroups
I [2] Pnnn (48); [2] Pccm (49); [2] Pban (50); [2] Pmma (51); [2] Pnna (52); [2] Pmna (53); [2] Pcca (54); [2] Pccn (56);

[2] Pbcm (57); [2] Pmmn (59); [2] Pbcn (60); [2] C mme (67); [2] C cce (68); [2] P4/n (85); [2] P42/n (86)

II [2] A112/a (C 2/c, 15); [2] B112/m (C 2/m, 12); [2] I 112/a (C 2/c, 15); [2] P112/m (a′ = 1
2 a) (P2/m, 10)
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P2/c C4
2h 2/m Monoclinic

No. 13

UNIQUE AXIS c, DIFFERENT CELL CHOICES

P112/a

UNIQUE AXIS c, CELL CHOICE 1

Origin at 1̄ on glide plane a

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 g 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z (3) x̄, ȳ, z̄ (4) x + 1

2 ,y, z̄ hk0 : h = 2n
h00 : h = 2n

Special: as above, plus

2 f 2 1
4 ,

1
2 ,z

3
4 ,

1
2 , z̄ no extra conditions

2 e 2 1
4 ,0,z 3

4 ,0, z̄ no extra conditions

2 d 1̄ 0, 1
2 ,0

1
2 ,

1
2 ,0 2 c 1̄ 0,0, 1

2
1
2 ,0, 1

2 hkl : h = 2n

2 b 1̄ 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2 2 a 1̄ 0,0,0 1

2 ,0,0 hkl : h = 2n
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CONTINUED No. 13 P2/c

P112/n

UNIQUE AXIS c, CELL CHOICE 2

Origin at 1̄ on glide plane n

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 g 1 (1) x,y,z (2) x̄ + 1
2 , ȳ+ 1

2 ,z (3) x̄, ȳ, z̄ (4) x + 1
2 ,y + 1

2 , z̄ hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

2 f 2 1
4 ,

3
4 ,z

3
4 ,

1
4 , z̄ no extra conditions

2 e 2 3
4 ,

3
4 ,z

1
4 ,

1
4 , z̄ no extra conditions

2 d 1̄ 1
2 ,0,0 0, 1

2 ,0 2 c 1̄ 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 b 1̄ 1
2 ,0, 1

2 0, 1
2 ,

1
2 2 a 1̄ 0,0,0 1

2 ,
1
2 ,0 hkl : h + k = 2n

P112/b

UNIQUE AXIS c, CELL CHOICE 3

Origin at 1̄ on glide plane b

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 g 1 (1) x,y,z (2) x̄, ȳ + 1
2 ,z (3) x̄, ȳ, z̄ (4) x,y + 1

2 , z̄ hk0 : k = 2n
0k0 : k = 2n

Special: as above, plus

2 f 2 1
2 ,

3
4 ,z

1
2 ,

1
4 , z̄ no extra conditions

2 e 2 0, 1
4 ,z 0, 3

4 , z̄ no extra conditions

2 d 1̄ 1
2 ,

1
2 ,0

1
2 ,0,0 2 c 1̄ 0,0, 1

2 0, 1
2 ,

1
2 hkl : k = 2n

2 b 1̄ 1
2 ,

1
2 ,

1
2

1
2 ,0, 1

2 2 a 1̄ 0,0,0 0, 1
2 ,0 hkl : k = 2n
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P21/c C5
2h 2/m Monoclinic

No. 14 P121/c1 Patterson symmetry P12/m1

UNIQUE AXIS b, CELL CHOICE 1

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0, 1
2 ,0) 0,y, 1

4 (3) 1̄ 0,0,0 (4) c x, 1
4 ,z
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CONTINUED No. 14 P21/c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄,y + 1
2 , z̄+ 1

2 (3) x̄, ȳ, z̄ (4) x, ȳ+ 1
2 ,z+ 1

2 h0l : l = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

2 d 1̄ 1
2 ,0, 1

2
1
2 ,

1
2 ,0 hkl : k + l = 2n

2 c 1̄ 0,0, 1
2 0, 1

2 ,0 hkl : k + l = 2n

2 b 1̄ 1
2 ,0,0 1

2 ,
1
2 ,

1
2 hkl : k + l = 2n

2 a 1̄ 0,0,0 0, 1
2 ,

1
2 hkl : k + l = 2n

Symmetry of special projections
Along [001] p2gm
a′ = ap b′ = b
Origin at 0,0,z

Along [100] p2gg
a′ = b b′ = cp

Origin at x,0,0

Along [010] p2
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1c1 (Pc, 7) 1; 4

[2] P121 1 (P21, 4) 1; 2
[2] P 1̄ (2) 1; 3

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] P121/c1 (a′ = 2a or a′ = 2a,c′ = 2a + c) (P21/c, 14); [3] P121/c1 (b′ = 3b) (P21/c, 14)

Minimal non-isomorphic supergroups
I [2] Pnna (52); [2] Pmna (53); [2] Pcca (54); [2] Pbam (55); [2] Pccn (56); [2] Pbcm (57); [2] Pnnm (58); [2] Pbcn (60);

[2] Pbca (61); [2] Pnma (62); [2] C mce (64)

II [2] A12/m1 (C 2/m, 12); [2] C 12/c1 (C 2/c, 15); [2] I 12/c1 (C 2/c, 15); [2] P121/m1 (c′ = 1
2 c) (P21/m, 11);

[2] P12/c1 (b′ = 1
2 b) (P2/c, 13)
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P21/c C5
2h 2/m Monoclinic

No. 14

UNIQUE AXIS b, DIFFERENT CELL CHOICES

P121/c1

UNIQUE AXIS b, CELL CHOICE 1

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄,y + 1
2 , z̄+ 1

2 (3) x̄, ȳ, z̄ (4) x, ȳ+ 1
2 ,z+ 1

2 h0l : l = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

2 d 1̄ 1
2 ,0, 1

2
1
2 ,

1
2 ,0 hkl : k + l = 2n

2 c 1̄ 0,0, 1
2 0, 1

2 ,0 hkl : k + l = 2n

2 b 1̄ 1
2 ,0,0 1

2 ,
1
2 ,

1
2 hkl : k + l = 2n

2 a 1̄ 0,0,0 0, 1
2 ,

1
2 hkl : k + l = 2n

186



CONTINUED No. 14 P21/c

P121/n1

UNIQUE AXIS b, CELL CHOICE 2

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄ + 1
2 ,y + 1

2 , z̄+ 1
2 (3) x̄, ȳ, z̄ (4) x + 1

2 , ȳ + 1
2 ,z+ 1

2 h0l : h + l = 2n
0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

Special: as above, plus

2 d 1̄ 1
2 ,0,0 0, 1

2 ,
1
2 hkl : h + k + l = 2n

2 c 1̄ 1
2 ,0, 1

2 0, 1
2 ,0 hkl : h + k + l = 2n

2 b 1̄ 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a 1̄ 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

P121/a1

UNIQUE AXIS b, CELL CHOICE 3

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄ + 1
2 ,y + 1

2 , z̄ (3) x̄, ȳ, z̄ (4) x + 1
2 , ȳ + 1

2 ,z h0l : h = 2n
0k0 : k = 2n
h00 : h = 2n

Special: as above, plus

2 d 1̄ 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 c 1̄ 1
2 ,0,0 0, 1

2 ,0 hkl : h + k = 2n

2 b 1̄ 1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k = 2n

2 a 1̄ 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n
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P21/c C5
2h 2/m Monoclinic

No. 14 P1121/a Patterson symmetry P112/m

UNIQUE AXIS c, CELL CHOICE 1

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 1̄ 0,0,0 (4) a x,y, 1
4
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CONTINUED No. 14 P21/c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄, ȳ, z̄ (4) x + 1
2 ,y, z̄+ 1

2 hk0 : h = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

2 d 1̄ 1
2 ,

1
2 ,0 0, 1

2 ,
1
2 hkl : h + l = 2n

2 c 1̄ 1
2 ,0,0 0,0, 1

2 hkl : h + l = 2n

2 b 1̄ 0, 1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : h + l = 2n

2 a 1̄ 0,0,0 1
2 ,0, 1

2 hkl : h + l = 2n

Symmetry of special projections
Along [001] p2
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = bp b′ = c
Origin at x,0,0

Along [010] p2gg
a′ = c b′ = ap

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P11a (Pc, 7) 1; 4

[2] P1121 (P21, 4) 1; 2
[2] P 1̄ (2) 1; 3

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] P1121/a (b′ = 2b or a′ = a + 2b,b′ = 2b) (P21/c, 14); [3] P1121/a (c′ = 3c) (P21/c, 14)

Minimal non-isomorphic supergroups
I [2] Pnna (52); [2] Pmna (53); [2] Pcca (54); [2] Pbam (55); [2] Pccn (56); [2] Pbcm (57); [2] Pnnm (58); [2] Pbcn (60);

[2] Pbca (61); [2] Pnma (62); [2] C mce (64)

II [2] A112/a (C 2/c, 15); [2] B112/m (C 2/m, 12); [2] I 112/a (C 2/c, 15); [2] P1121/m (a′ = 1
2 a) (P21/m, 11);

[2] P112/a (c′ = 1
2 c) (P2/c, 13)
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P21/c C5
2h 2/m Monoclinic

No. 14

UNIQUE AXIS c, DIFFERENT CELL CHOICES

P1121/a

UNIQUE AXIS c, CELL CHOICE 1

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄, ȳ, z̄ (4) x + 1
2 ,y, z̄+ 1

2 hk0 : h = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

2 d 1̄ 1
2 ,

1
2 ,0 0, 1

2 ,
1
2 hkl : h + l = 2n

2 c 1̄ 1
2 ,0,0 0,0, 1

2 hkl : h + l = 2n

2 b 1̄ 0, 1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : h + l = 2n

2 a 1̄ 0,0,0 1
2 ,0, 1

2 hkl : h + l = 2n
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CONTINUED No. 14 P21/c

P1121/n

UNIQUE AXIS c, CELL CHOICE 2

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄ + 1
2 , ȳ+ 1

2 ,z+ 1
2 (3) x̄, ȳ, z̄ (4) x + 1

2 ,y + 1
2 , z̄+ 1

2 hk0 : h + k = 2n
00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

2 d 1̄ 0, 1
2 ,0

1
2 ,0, 1

2 hkl : h + k + l = 2n

2 c 1̄ 1
2 ,

1
2 ,0 0,0, 1

2 hkl : h + k + l = 2n

2 b 1̄ 1
2 ,0,0 0, 1

2 ,
1
2 hkl : h + k + l = 2n

2 a 1̄ 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

P1121/b

UNIQUE AXIS c, CELL CHOICE 3

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄, ȳ + 1
2 ,z+ 1

2 (3) x̄, ȳ, z̄ (4) x,y + 1
2 , z̄+ 1

2 hk0 : k = 2n
00l : l = 2n
0k0 : k = 2n

Special: as above, plus

2 d 1̄ 1
2 ,0,0 1

2 ,
1
2 ,

1
2 hkl : k + l = 2n

2 c 1̄ 0, 1
2 ,0 0,0, 1

2 hkl : k + l = 2n

2 b 1̄ 1
2 ,

1
2 ,0

1
2 ,0, 1

2 hkl : k + l = 2n

2 a 1̄ 0,0,0 0, 1
2 ,

1
2 hkl : k + l = 2n
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C 2/c C6
2h 2/m Monoclinic

No. 15 C 12/c1 Patterson symmetry C 12/m1

UNIQUE AXIS b, CELL CHOICE 1

Origin at 1̄ on glide plane c

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,y, 1

4 (3) 1̄ 0,0,0 (4) c x,0,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (3) 1̄ 1

4 ,
1
4 ,0 (4) n( 1

2 ,0, 1
2 ) x, 1

4 ,z
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CONTINUED No. 15 C 2/c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄,y, z̄ + 1
2 (3) x̄, ȳ, z̄ (4) x, ȳ,z+ 1

2 hkl : h + k = 2n
h0l : h, l = 2n
0kl : k = 2n
hk0 : h + k = 2n
0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

Special: as above, plus

4 e 2 0,y, 1
4 0, ȳ, 3

4 no extra conditions

4 d 1̄ 1
4 ,

1
4 ,

1
2

3
4 ,

1
4 ,0 hkl : k + l = 2n

4 c 1̄ 1
4 ,

1
4 ,0

3
4 ,

1
4 ,

1
2 hkl : k + l = 2n

4 b 1̄ 0, 1
2 ,0 0, 1

2 ,
1
2 hkl : l = 2n

4 a 1̄ 0,0,0 0,0, 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a

p
b′ = b

Origin at 0,0,z

Along [100] p2gm
a′ = 1

2 b b′ = c
p

Origin at x,0,0

Along [010] p2
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 1c1 (C c, 9) (1; 4)+

[2] C 121 (C 2, 5) (1; 2)+
[2] C 1̄ (P 1̄, 2) (1; 3)+

IIa [2] P121/n1 (P21/c, 14) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,0)

[2] P121/c1 (P21/c, 14) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,0)

[2] P12/c1 (P2/c, 13) 1; 2; 3; 4
[2] P12/n1 (P2/c, 13) 1; 2; (3; 4) + ( 1

2 ,
1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] C 12/c1 (b′ = 3b) (C 2/c, 15); [3] C 12/c1 (c′ = 3c) (C 2/c, 15);

[3] C 12/c1 (a′ = 3a or a′ = 3a,c′ = −a + c or a′ = 3a,c′ = a + c) (C 2/c, 15)

Minimal non-isomorphic supergroups
I [2] C mcm (63); [2] C mce (64); [2] C ccm (66); [2] C cce (68); [2] F d d d (70); [2] I bam (72); [2] I bca (73); [2] I mma (74);

[2] I 41/a (88); [3] P 3̄ 1c (163); [3] P 3̄c1 (165); [3] R 3̄c (167)
II [2] F 12/m1 (C 2/m, 12); [2] C 12/m1 (c′ = 1

2 c) (C 2/m, 12); [2] P12/c1 (a′ = 1
2 a,b′ = 1

2 b) (P2/c, 13)
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C 2/c C6
2h 2/m Monoclinic

No. 15

UNIQUE AXIS b, DIFFERENT CELL CHOICES

C 12/c1

UNIQUE AXIS b, CELL CHOICE 1

Origin at 1̄ on glide plane c

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄,y, z̄ + 1
2 (3) x̄, ȳ, z̄ (4) x, ȳ,z+ 1

2 hkl : h + k = 2n
h0l : h, l = 2n
0kl : k = 2n
hk0 : h + k = 2n

0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

Special: as above, plus

4 e 2 0,y, 1
4 0, ȳ, 3

4 no extra conditions

4 d 1̄ 1
4 ,

1
4 ,

1
2

3
4 ,

1
4 ,0 4 c 1̄ 1

4 ,
1
4 ,0

3
4 ,

1
4 ,

1
2 hkl : k + l = 2n

4 b 1̄ 0, 1
2 ,0 0, 1

2 ,
1
2 4 a 1̄ 0,0,0 0,0, 1

2 hkl : l = 2n
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CONTINUED No. 15 C 2/c

A12/n1

UNIQUE AXIS b, CELL CHOICE 2

Origin at 1̄ on glide plane n

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄ + 1
2 ,y, z̄+ 1

2 (3) x̄, ȳ, z̄ (4) x + 1
2 , ȳ,z+ 1

2 hkl : k + l = 2n
h0l : h, l = 2n
0kl : k + l = 2n
hk0 : k = 2n

0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

Special: as above, plus

4 e 2 3
4 ,y,

3
4

1
4 , ȳ,

1
4 no extra conditions

4 d 1̄ 1
2 ,

1
4 ,

3
4 0, 1

4 ,
3
4 4 c 1̄ 0, 1

4 ,
1
4

1
2 ,

1
4 ,

1
4 hkl : h = 2n

4 b 1̄ 0, 1
2 ,0

1
2 ,

1
2 ,

1
2 4 a 1̄ 0,0,0 1

2 ,0, 1
2 hkl : h + k = 2n

I 12/a1

UNIQUE AXIS b, CELL CHOICE 3

Origin at 1̄ on glide plane a

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄ + 1
2 ,y, z̄ (3) x̄, ȳ, z̄ (4) x + 1

2 , ȳ,z hkl : h + k + l = 2n
h0l : h, l = 2n
0kl : k + l = 2n
hk0 : h + k = 2n

0k0 : k = 2n
h00 : h = 2n
00l : l = 2n

Special: as above, plus

4 e 2 1
4 ,y,0

3
4 , ȳ,0 no extra conditions

4 d 1̄ 1
4 ,

1
4 ,

3
4

1
4 ,

1
4 ,

1
4 4 c 1̄ 3

4 ,
1
4 ,

3
4

3
4 ,

1
4 ,

1
4 hkl : l = 2n

4 b 1̄ 0, 1
2 ,0

1
2 ,

1
2 ,0 4 a 1̄ 0,0,0 1

2 ,0,0 hkl : h = 2n
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C 2/c C6
2h 2/m Monoclinic

No. 15 A112/a Patterson symmetry A112/m

UNIQUE AXIS c, CELL CHOICE 1

Origin at 1̄ on glide plane a

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 1

4 ,0,z (3) 1̄ 0,0,0 (4) a x,y,0

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 1̄ 0, 1

4 ,
1
4 (4) n( 1

2 ,
1
2 ,0) x,y, 1

4
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CONTINUED No. 15 C 2/c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z (3) x̄, ȳ, z̄ (4) x + 1

2 ,y, z̄ hkl : k + l = 2n
hk0 : h,k = 2n
0kl : k + l = 2n
h0l : l = 2n
00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 e 2 1
4 ,0,z 3

4 ,0, z̄ no extra conditions

4 d 1̄ 1
2 ,

1
4 ,

1
4 0, 3

4 ,
1
4 hkl : h + k = 2n

4 c 1̄ 0, 1
4 ,

1
4

1
2 ,

3
4 ,

1
4 hkl : h + k = 2n

4 b 1̄ 0,0, 1
2

1
2 ,0, 1

2 hkl : h = 2n

4 a 1̄ 0,0,0 1
2 ,0,0 hkl : h = 2n

Symmetry of special projections
Along [001] p2
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] c2mm
a′ = b

p
b′ = c

Origin at x,0,0

Along [010] p2gm
a′ = 1

2 c b′ = a
p

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] A11a (C c, 9) (1; 4)+

[2] A112 (C 2, 5) (1; 2)+
[2] A 1̄ (P 1̄, 2) (1; 3)+

IIa [2] P1121/n (P21/c, 14) 1; 3; (2; 4) + (0, 1
2 ,

1
2 )

[2] P1121/a (P21/c, 14) 1; 4; (2; 3) + (0, 1
2 ,

1
2 )

[2] P112/a (P2/c, 13) 1; 2; 3; 4
[2] P112/n (P2/c, 13) 1; 2; (3; 4) + (0, 1

2 ,
1
2 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] A112/a (c′ = 3c) (C 2/c, 15); [3] A112/a (a′ = 3a) (C 2/c, 15);

[3] A112/a (b′ = 3b or a′ = a−b,b′ = 3b or a′ = a + b,b′ = 3b) (C 2/c, 15)

Minimal non-isomorphic supergroups
I [2] C mcm (63); [2] C mce (64); [2] C ccm (66); [2] C cce (68); [2] F d d d (70); [2] I bam (72); [2] I bca (73); [2] I mma (74);

[2] I 41/a (88); [3] P 3̄ 1c (163); [3] P 3̄c1 (165); [3] R 3̄c (167)
II [2] F 112/m (C 2/m, 12); [2] A112/m (a′ = 1

2 a) (C 2/m, 12); [2] P112/a (b′ = 1
2 b,c′ = 1

2 c) (P2/c, 13)
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C 2/c C6
2h 2/m Monoclinic

No. 15

UNIQUE AXIS c, DIFFERENT CELL CHOICES

A112/a

UNIQUE AXIS c, CELL CHOICE 1

Origin at 1̄ on glide plane a

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z (3) x̄, ȳ, z̄ (4) x + 1

2 ,y, z̄ hkl : k + l = 2n
hk0 : h,k = 2n
0kl : k + l = 2n
h0l : l = 2n

00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 e 2 1
4 ,0,z 3

4 ,0, z̄ no extra conditions

4 d 1̄ 1
2 ,

1
4 ,

1
4 0, 3

4 ,
1
4 4 c 1̄ 0, 1

4 ,
1
4

1
2 ,

3
4 ,

1
4 hkl : h + k = 2n

4 b 1̄ 0,0, 1
2

1
2 ,0, 1

2 4 a 1̄ 0,0,0 1
2 ,0,0 hkl : h = 2n
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CONTINUED No. 15 C 2/c

B112/n

UNIQUE AXIS c, CELL CHOICE 2

Origin at 1̄ on glide plane n

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,0, 1

2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,0, 1

2 )+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄ + 1
2 , ȳ+ 1

2 ,z (3) x̄, ȳ, z̄ (4) x + 1
2 ,y + 1

2 , z̄ hkl : h + l = 2n
hk0 : h,k = 2n
0kl : l = 2n
h0l : h + l = 2n

00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 e 2 3
4 ,

3
4 ,z

1
4 ,

1
4 , z̄ no extra conditions

4 d 1̄ 3
4 ,

1
2 ,

1
4

3
4 ,0, 1

4 4 c 1̄ 1
4 ,0, 1

4
1
4 ,

1
2 ,

1
4 hkl : k = 2n

4 b 1̄ 0,0, 1
2

1
2 ,

1
2 ,

1
2 4 a 1̄ 0,0,0 1

2 ,
1
2 ,0 hkl : h + k = 2n

I 112/b

UNIQUE AXIS c, CELL CHOICE 3

Origin at 1̄ on glide plane b

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄, ȳ + 1
2 ,z (3) x̄, ȳ, z̄ (4) x,y + 1

2 , z̄ hkl : h + k + l = 2n
hk0 : h,k = 2n
0kl : k + l = 2n
h0l : h + l = 2n

00l : l = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 e 2 0, 1
4 ,z 0, 3

4 , z̄ no extra conditions

4 d 1̄ 3
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,

1
4 4 c 1̄ 3

4 ,
3
4 ,

1
4

1
4 ,

3
4 ,

1
4 hkl : h = 2n

4 b 1̄ 0,0, 1
2 0, 1

2 ,
1
2 4 a 1̄ 0,0,0 0, 1

2 ,0 hkl : k = 2n
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P222 D1
2 222 Orthorhombic

No. 16 P222 Patterson symmetry Pmmm

Origin at 222

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0

Maximal non-isomorphic subgroups
I [2] P112 (P2, 3) 1; 2

[2] P121 (P2, 3) 1; 3
[2] P211 (P2, 3) 1; 4

IIa none
IIb [2] P21 22 (a′ = 2a) (P2221, 17); [2] P221 2 (b′ = 2b) (P2221, 17); [2] P2221 (c′ = 2c) (17);

[2] A222 (b′ = 2b,c′ = 2c) (C 222, 21); [2] B222 (a′ = 2a,c′ = 2c) (C 222, 21); [2] C 222 (a′ = 2a,b′ = 2b) (21);
[2] F 222 (a′ = 2a,b′ = 2b,c′ = 2c) (22)

Maximal isomorphic subgroups of lowest index
IIc [2] P222 (a′ = 2a or b′ = 2b or c′ = 2c) (16)

Minimal non-isomorphic supergroups
I [2] Pmmm (47); [2] Pnnn (48); [2] Pccm (49); [2] Pban (50); [2] P422 (89); [2] P42 22 (93); [2] P 4̄2c (112); [2] P 4̄2m (111);

[3] P23 (195)
II [2] A222 (C 222, 21); [2] B222 (C 222, 21); [2] C 222 (21); [2] I 222 (23)
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CONTINUED No. 16 P222

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 u 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄ no conditions

Special: no extra conditions

2 t . . 2 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄

2 s . . 2 0, 1
2 ,z 0, 1

2 , z̄

2 r . . 2 1
2 ,0,z 1

2 ,0, z̄

2 q . . 2 0,0,z 0,0, z̄

2 p . 2 . 1
2 ,y,

1
2

1
2 , ȳ,

1
2

2 o . 2 . 1
2 ,y,0

1
2 , ȳ,0

2 n . 2 . 0,y, 1
2 0, ȳ, 1

2

2 m . 2 . 0,y,0 0, ȳ,0

2 l 2 . . x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

2 k 2 . . x, 1
2 ,0 x̄, 1

2 ,0

2 j 2 . . x,0, 1
2 x̄,0, 1

2

2 i 2 . . x,0,0 x̄,0,0

1 h 2 2 2 1
2 ,

1
2 ,

1
2

1 g 2 2 2 0, 1
2 ,

1
2

1 f 2 2 2 1
2 ,0, 1

2

1 e 2 2 2 1
2 ,

1
2 ,0

1 d 2 2 2 0,0, 1
2

1 c 2 2 2 0, 1
2 ,0

1 b 2 2 2 1
2 ,0,0

1 a 2 2 2 0,0,0

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = c b′ = a
Origin at 0,y,0

(Continued on preceding page)
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P2221 D2
2 222 Orthorhombic

No. 17 P2221 Patterson symmetry Pmmm

Origin at 2121

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) 2 0,y, 1

4 (4) 2 x,0,0
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CONTINUED No. 17 P2221

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) x̄,y, z̄ + 1

2 (4) x, ȳ, z̄ 00l : l = 2n

Special: as above, plus

2 d . 2 . 1
2 ,y,

1
4

1
2 , ȳ,

3
4 h0l : l = 2n

2 c . 2 . 0,y, 1
4 0, ȳ, 3

4 h0l : l = 2n

2 b 2 . . x, 1
2 ,0 x̄, 1

2 ,
1
2 0kl : l = 2n

2 a 2 . . x,0,0 x̄,0, 1
2 0kl : l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = b b′ = c
Origin at x,0,0

Along [010] p2mg
a′ = c b′ = a
Origin at 0,y, 1

4

Maximal non-isomorphic subgroups
I [2] P1121 (P21, 4) 1; 2

[2] P121 (P2, 3) 1; 3
[2] P211 (P2, 3) 1; 4

IIa none

IIb [2] P21 221 (a′ = 2a) (P21 21 2, 18); [2] P221 21 (b′ = 2b) (P21 21 2, 18); [2] C 2221 (a′ = 2a,b′ = 2b) (20)

Maximal isomorphic subgroups of lowest index
IIc [2] P2221 (a′ = 2a or b′ = 2b) (17); [3] P2221 (c′ = 3c) (17)

Minimal non-isomorphic supergroups
I [2] Pmma (51); [2] Pnna (52); [2] Pmna (53); [2] Pcca (54); [2] P41 22 (91); [2] P43 22 (95)

II [2] C 2221 (20); [2] A222 (C 222, 21); [2] B222 (C 222, 21); [2] I 21 21 21 (24); [2] P222 (c′ = 1
2 c) (16)
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P21 21 2 D3
2 222 Orthorhombic

No. 18 P21 21 2 Patterson symmetry Pmmm

Origin at intersection of 2 with perpendicular plane containing 21 axes

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2(0, 1
2 ,0) 1

4 ,y,0 (4) 2( 1
2 ,0,0) x, 1

4 ,0
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CONTINUED No. 18 P21 21 2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄+ 1
2 ,y + 1

2 , z̄ (4) x + 1
2 , ȳ + 1

2 , z̄ h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

2 b . . 2 0, 1
2 ,z

1
2 ,0, z̄ hk0 : h + k = 2n

2 a . . 2 0,0,z 1
2 ,

1
2 , z̄ hk0 : h + k = 2n

Symmetry of special projections
Along [001] p2gg
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,0

Along [010] p2gm
a′ = c b′ = a
Origin at 1

4 ,y,0

Maximal non-isomorphic subgroups
I [2] P121 1 (P21, 4) 1; 3

[2] P21 11 (P21, 4) 1; 4
[2] P112 (P2, 3) 1; 2

IIa none

IIb [2] P21 21 21 (c′ = 2c) (19)

Maximal isomorphic subgroups of lowest index
IIc [2] P21 21 2 (c′ = 2c) (18); [3] P21 21 2 (a′ = 3a or b′ = 3b) (18)

Minimal non-isomorphic supergroups
I [2] Pbam (55); [2] Pccn (56); [2] Pbcm (57); [2] Pnnm (58); [2] Pmmn (59); [2] Pbcn (60); [2] P421 2 (90); [2] P42 21 2 (94);

[2] P 4̄21 m (113); [2] P 4̄21 c (114)

II [2] A21 22 (C 2221, 20); [2] B221 2 (C 2221, 20); [2] C 222 (21); [2] I 222 (23); [2] P221 2 (a′ = 1
2 a) (P2221, 17);

[2] P21 22 (b′ = 1
2 b) (P2221, 17)
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P21 21 21 D4
2 222 Orthorhombic

No. 19 P21 21 21 Patterson symmetry Pmmm

Origin at midpoint of three non-intersecting pairs of parallel 21 axes

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
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CONTINUED No. 19 P21 21 21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 a 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ + 1

2 , z̄ h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Symmetry of special projections
Along [001] p2gg
a′ = a b′ = b
Origin at 1

4 ,0,z

Along [100] p2gg
a′ = b b′ = c
Origin at x, 1

4 ,0

Along [010] p2gg
a′ = c b′ = a
Origin at 0,y, 1

4

Maximal non-isomorphic subgroups
I [2] P1121 (P21, 4) 1; 2

[2] P121 1 (P21, 4) 1; 3
[2] P21 11 (P21, 4) 1; 4

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P21 21 21 (a′ = 3a or b′ = 3b or c′ = 3c) (19)

Minimal non-isomorphic supergroups
I [2] Pbca (61); [2] Pnma (62); [2] P41 21 2 (92); [2] P43 21 2 (96); [3] P21 3 (198)

II [2] A21 22 (C 2221, 20); [2] B221 2 (C 2221, 20); [2] C 2221 (20); [2] I 21 21 21 (24); [2] P221 21 (a′ = 1
2 a) (P21 21 2, 18);

[2] P21 221 (b′ = 1
2 b) (P21 21 2, 18); [2] P21 21 2 (c′ = 1

2 c) (18)
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C 2221 D5
2 222 Orthorhombic

No. 20 C 2221 Patterson symmetry C mmm

Origin at 2121

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 0,0,z (3) 2 0,y, 1
4 (4) 2 x,0,0

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,0
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CONTINUED No. 20 C 2221

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

8 c 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) x̄,y, z̄ + 1

2 (4) x, ȳ, z̄ hkl : h + k = 2n
0kl : k = 2n
h0l : h = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 b . 2 . 0,y, 1
4 0, ȳ, 3

4 h0l : l = 2n

4 a 2 . . x,0,0 x̄,0, 1
2 0kl : l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mg
a′ = c b′ = 1

2 a
Origin at 0,y, 1

4

Maximal non-isomorphic subgroups
I [2] C 121 (C 2, 5) (1; 3)+

[2] C 211 (C 2, 5) (1; 4)+
[2] C 1121 (P21, 4) (1; 2)+

IIa [2] P21 21 21 (19) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,0)

[2] P21 221 (P21 21 2, 18) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,0)

[2] P221 21 (P21 21 2, 18) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,0)

[2] P2221 (17) 1; 2; 3; 4

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] C 2221 (a′ = 3a or b′ = 3b) (20); [3] C 2221 (c′ = 3c) (20)

Minimal non-isomorphic supergroups
I [2] C mcm (63); [2] C mce (64); [2] P41 22 (91); [2] P41 21 2 (92); [2] P43 22 (95); [2] P43 21 2 (96); [3] P61 22 (178);

[3] P65 22 (179); [3] P63 22 (182)

II [2] F 222 (22); [2] P2221 (a′ = 1
2 a,b′ = 1

2 b) (17); [2] C 222 (c′ = 1
2 c) (21)
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C 222 D6
2 222 Orthorhombic

No. 21 C 222 Patterson symmetry C mmm

Origin at 222

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0
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CONTINUED No. 21 C 222

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

8 l 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄ hkl : h + k = 2n
0kl : k = 2n
h0l : h = 2n

hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 k . . 2 1
4 ,

1
4 ,z

3
4 ,

1
4 , z̄ hk0 : h = 2n

4 j . . 2 0, 1
2 ,z 0, 1

2 , z̄ no extra conditions

4 i . . 2 0,0,z 0,0, z̄ no extra conditions

4 h . 2 . 0,y, 1
2 0, ȳ, 1

2 no extra conditions

4 g . 2 . 0,y,0 0, ȳ,0 no extra conditions

4 f 2 . . x,0, 1
2 x̄,0, 1

2 no extra conditions

4 e 2 . . x,0,0 x̄,0,0 no extra conditions

2 d 2 2 2 0,0, 1
2 no extra conditions

2 c 2 2 2 1
2 ,0, 1

2 no extra conditions

2 b 2 2 2 0, 1
2 ,0 no extra conditions

2 a 2 2 2 0,0,0 no extra conditions

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 121 (C 2, 5) (1; 3)+

[2] C 211 (C 2, 5) (1; 4)+
[2] C 112 (P2, 3) (1; 2)+

IIa [2] P21 21 2 (18) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,0)

[2] P21 22 (P2221, 17) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,0)

[2] P221 2 (P2221, 17) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,0)

[2] P222 (16) 1; 2; 3; 4
IIb [2] I 21 21 21 (c′ = 2c) (24); [2] I 222 (c′ = 2c) (23); [2] C 2221 (c′ = 2c) (20)

Maximal isomorphic subgroups of lowest index
IIc [2] C 222 (c′ = 2c) (21); [3] C 222 (a′ = 3a or b′ = 3b) (21)

Minimal non-isomorphic supergroups
I [2] C mmm (65); [2] C ccm (66); [2] C mme (67); [2] C cce (68); [2] P422 (89); [2] P421 2 (90); [2] P42 22 (93); [2] P42 21 2 (94);

[2] P 4̄m2 (115); [2] P 4̄c2 (116); [2] P 4̄b2 (117); [2] P 4̄n2 (118); [3] P622 (177); [3] P62 22 (180); [3] P64 22 (181)

II [2] F 222 (22); [2] P222 (a′ = 1
2 a,b′ = 1

2 b) (16)
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F 222 D7
2 222 Orthorhombic

No. 22 F 222 Patterson symmetry F mmm

Origin at 222

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

For ( 1
2 ,0, 1

2)+ set
(1) t( 1

2 ,0, 1
2) (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

Maximal isomorphic subgroups of lowest index
IIc [3] F 222 (a′ = 3a or b′ = 3b or c′ = 3c) (22)

Minimal non-isomorphic supergroups
I [2] F mmm (69); [2] F d d d (70); [2] I 422 (97); [2] I 41 22 (98); [2] I 4̄m2 (119); [2] I 4̄c2 (120); [3] F 23 (196)

II [2] P222 (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (16)
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CONTINUED No. 22 F 222

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄ hkl : h + k,h + l,k + l = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h,k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: no extra conditions

8 j 2 . . x, 1
4 ,

1
4 x̄, 3

4 ,
1
4

8 i . 2 . 1
4 ,y,

1
4

3
4 , ȳ,

1
4

8 h . . 2 1
4 ,

1
4 ,z

3
4 ,

1
4 , z̄

8 g . . 2 0,0,z 0,0, z̄

8 f . 2 . 0,y,0 0, ȳ,0

8 e 2 . . x,0,0 x̄,0,0

4 d 2 2 2 1
4 ,

1
4 ,

3
4

4 c 2 2 2 1
4 ,

1
4 ,

1
4

4 b 2 2 2 0,0, 1
2

4 a 2 2 2 0,0,0

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] F 112 (C 2, 5) (1; 2)+

[2] F 121 (C 2, 5) (1; 3)+
[2] F 211 (C 2, 5) (1; 4)+

IIa [2] A222 (C 222, 21) 1; 2; 3; 4; (1; 2; 3; 4) + (0, 1
2 ,

1
2 )

[2] A222 (C 222, 21) 1; 4; (1; 4)+ (0, 1
2 ,

1
2); (2; 3)+ ( 1

2 ,0, 1
2 ); (2; 3)+ ( 1

2 ,
1
2 ,0)

[2] B222 (C 222, 21) 1; 2; 3; 4; (1; 2; 3; 4) + ( 1
2 ,0, 1

2 )
[2] B222 (C 222, 21) 1; 3; (1; 3)+ ( 1

2 ,0, 1
2); (2; 4)+ ( 1

2 ,
1
2 ,0); (2; 4)+ (0, 1

2 ,
1
2 )

[2] C 222 (21) 1; 2; 3; 4; (1; 2; 3; 4) + ( 1
2 ,

1
2 ,0)

[2] C 222 (21) 1; 2; (1; 2)+ ( 1
2 ,

1
2 ,0); (3; 4)+ (0, 1

2 ,
1
2 ); (3; 4)+ ( 1

2 ,0, 1
2 )

[2] A21 22 (C 2221, 20) 1; 2; (1; 2)+ (0, 1
2 ,

1
2); (3; 4)+ ( 1

2 ,0, 1
2 ); (3; 4)+ ( 1

2 ,
1
2 ,0)

[2] A21 22 (C 2221, 20) 1; 3; (1; 3)+ (0, 1
2 ,

1
2); (2; 4)+ ( 1

2 ,0, 1
2 ); (2; 4)+ ( 1

2 ,
1
2 ,0)

[2] B221 2 (C 2221, 20) 1; 2; (1; 2)+ ( 1
2 ,0, 1

2); (3; 4)+ ( 1
2 ,

1
2 ,0); (3; 4)+ (0, 1

2 ,
1
2 )

[2] B221 2 (C 2221, 20) 1; 4; (1; 4)+ ( 1
2 ,0, 1

2); (2; 3)+ ( 1
2 ,

1
2 ,0); (2; 3)+ (0, 1

2 ,
1
2 )

[2] C 2221 (20) 1; 3; (1; 3)+ ( 1
2 ,

1
2 ,0); (2; 4)+ (0, 1

2 ,
1
2 ); (2; 4)+ ( 1

2 ,0, 1
2 )

[2] C 2221 (20) 1; 4; (1; 4)+ ( 1
2 ,

1
2 ,0); (2; 3)+ (0, 1

2 ,
1
2 ); (2; 3)+ ( 1

2 ,0, 1
2 )

IIb none

(Continued on preceding page)
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I 222 D8
2 222 Orthorhombic

No. 23 I 222 Patterson symmetry I mmm

Origin at 222

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4
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CONTINUED No. 23 I 222

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 k 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄ hkl : h + k + l = 2n
0kl : k + l = 2n
h0l : h + l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: no extra conditions

4 j . . 2 0, 1
2 ,z 0, 1

2 , z̄

4 i . . 2 0,0,z 0,0, z̄

4 h . 2 . 1
2 ,y,0

1
2 , ȳ,0

4 g . 2 . 0,y,0 0, ȳ,0

4 f 2 . . x,0, 1
2 x̄,0, 1

2

4 e 2 . . x,0,0 x̄,0,0

2 d 2 2 2 0, 1
2 ,0

2 c 2 2 2 0,0, 1
2

2 b 2 2 2 1
2 ,0,0

2 a 2 2 2 0,0,0

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [010] c2mm
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] I 112 (C 2, 5) (1; 2)+

[2] I 121 (C 2, 5) (1; 3)+
[2] I 211 (C 2, 5) (1; 4)+

IIa [2] P21 21 2 (18) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,

1
2 )

[2] P21 221 (P21 21 2, 18) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,

1
2 )

[2] P221 21 (P21 21 2, 18) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,

1
2 )

[2] P222 (16) 1; 2; 3; 4

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 222 (a′ = 3a or b′ = 3b or c′ = 3c) (23)

Minimal non-isomorphic supergroups
I [2] I mmm (71); [2] I bam (72); [2] I 422 (97); [2] I 4̄ 2m (121); [3] I 23 (197)

II [2] A222 (a′ = 1
2 a) (C 222, 21); [2] B222 (b′ = 1

2 b) (C 222, 21); [2] C 222 (c′ = 1
2 c) (21)
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I 21 21 21 D9
2 222 Orthorhombic

No. 24 I 21 21 21 Patterson symmetry I mmm

Origin at midpoint of three non-intersecting pairs of parallel 2 axes

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0, 1

4 ,z (3) 2 1
4 ,y,0 (4) 2 x,0, 1

4
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CONTINUED No. 24 I 21 21 21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ + 1

2 , z̄ hkl : h + k + l = 2n
0kl : k + l = 2n
h0l : h + l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 c . . 2 0, 1
4 ,z 0, 3

4 , z̄+ 1
2 hk0 : h = 2n

4 b . 2 . 1
4 ,y,0

1
4 , ȳ,

1
2 h0l : h = 2n

4 a 2 . . x,0, 1
4 x̄ + 1

2 ,0, 3
4 0kl : k = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 1

4 ,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x, 1

4 ,0

Along [010] c2mm
a′ = c b′ = a
Origin at 0,y, 1

4

Maximal non-isomorphic subgroups
I [2] I 1121 (C 2, 5) (1; 2)+

[2] I 121 1 (C 2, 5) (1; 3)+
[2] I 21 11 (C 2, 5) (1; 4)+

IIa [2] P21 21 21 (19) 1; 2; 3; 4
[2] P2221 (17) 1; 2; (3; 4) + ( 1

2 ,
1
2 ,

1
2)

[2] P221 2 (P2221, 17) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,

1
2)

[2] P21 22 (P2221, 17) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,

1
2)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 21 21 21 (a′ = 3a or b′ = 3b or c′ = 3c) (24)

Minimal non-isomorphic supergroups
I [2] I bca (73); [2] I mma (74); [2] I 41 22 (98); [2] I 4̄2d (122); [3] I 21 3 (199)

II [2] A222 (a′ = 1
2 a) (C 222, 21); [2] B222 (b′ = 1

2 b) (C 222, 21); [2] C 222 (c′ = 1
2 c) (21)
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Pmm2 C1
2v mm2 Orthorhombic

No. 25 Pmm2 Patterson symmetry Pmmm

Origin on mm2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) m x,0,z (4) m 0,y,z
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CONTINUED No. 25 Pmm2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 i 1 (1) x,y,z (2) x̄, ȳ,z (3) x, ȳ,z (4) x̄,y,z no conditions

Special: no extra conditions

2 h m . . 1
2 ,y,z

1
2 , ȳ,z

2 g m . . 0,y,z 0, ȳ,z

2 f . m . x, 1
2 ,z x̄, 1

2 ,z

2 e . m . x,0,z x̄,0,z

1 d m m 2 1
2 ,

1
2 ,z

1 c m m 2 1
2 ,0,z

1 b m m 2 0, 1
2 ,z

1 a m m 2 0,0,z

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1m1 (Pm, 6) 1; 3

[2] Pm11 (Pm, 6) 1; 4
[2] P112 (P2, 3) 1; 2

IIa none

IIb [2] Pma2 (a′ = 2a) (28); [2] Pbm2 (b′ = 2b) (Pma2, 28); [2] Pcc2 (c′ = 2c) (27); [2] Pmc21 (c′ = 2c) (26);
[2] Pcm21 (c′ = 2c) (Pmc21, 26); [2] Aem2 (b′ = 2b,c′ = 2c) (39); [2] Amm2 (b′ = 2b,c′ = 2c) (38);
[2] Bme2 (a′ = 2a,c′ = 2c) (Aem2, 39); [2] Bmm2 (a′ = 2a,c′ = 2c) (Amm2, 38); [2] C mm2 (a′ = 2a,b′ = 2b) (35);
[2] F mm2 (a′ = 2a,b′ = 2b,c′ = 2c) (42)

Maximal isomorphic subgroups of lowest index
IIc [2] Pmm2 (a′ = 2a or b′ = 2b) (25); [2] Pmm2 (c′ = 2c) (25)

Minimal non-isomorphic supergroups
I [2] Pmmm (47); [2] Pmma (51); [2] Pmmn (59); [2] P4mm (99); [2] P42 mc (105); [2] P 4̄m2 (115)

II [2] C mm2 (35); [2] Amm2 (38); [2] Bmm2 (Amm2, 38); [2] I mm2 (44)
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Pmc21 C2
2v mm2 Orthorhombic

No. 26 Pmc21 Patterson symmetry Pmmm

Origin on mc21

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) c x,0,z (4) m 0,y,z
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CONTINUED No. 26 Pmc21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) x, ȳ,z+ 1

2 (4) x̄,y,z h0l : l = 2n
00l : l = 2n

Special: no extra conditions

2 b m . . 1
2 ,y,z

1
2 , ȳ,z+ 1

2

2 a m . . 0,y,z 0, ȳ,z+ 1
2

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1c1 (Pc, 7) 1; 3

[2] Pm11 (Pm, 6) 1; 4
[2] P1121 (P21, 4) 1; 2

IIa none

IIb [2] Pmn21 (a′ = 2a) (31); [2] Pbc21 (b′ = 2b) (Pca21, 29); [2] C mc21 (a′ = 2a,b′ = 2b) (36)

Maximal isomorphic subgroups of lowest index
IIc [2] Pmc21 (a′ = 2a) (26); [2] Pmc21 (b′ = 2b) (26); [3] Pmc21 (c′ = 3c) (26)

Minimal non-isomorphic supergroups
I [2] Pmma (51); [2] Pbam (55); [2] Pbcm (57); [2] Pnma (62)

II [2] C mc21 (36); [2] Amm2 (38); [2] Bme2 (Aem2, 39); [2] I ma2 (46); [2] Pmm2 (c′ = 1
2 c) (25)
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Pcc2 C3
2v mm2 Orthorhombic

No. 27 Pcc2 Patterson symmetry Pmmm

Origin on cc2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) c x,0,z (4) c 0,y,z
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CONTINUED No. 27 Pcc2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 e 1 (1) x,y,z (2) x̄, ȳ,z (3) x, ȳ,z+ 1
2 (4) x̄,y,z+ 1

2 0kl : l = 2n
h0l : l = 2n
00l : l = 2n

Special: as above, plus

2 d . . 2 1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2 hkl : l = 2n

2 c . . 2 1
2 ,0,z 1

2 ,0,z+ 1
2 hkl : l = 2n

2 b . . 2 0, 1
2 ,z 0, 1

2 ,z+ 1
2 hkl : l = 2n

2 a . . 2 0,0,z 0,0,z+ 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1c1 (Pc, 7) 1; 3

[2] Pc11 (Pc, 7) 1; 4
[2] P112 (P2, 3) 1; 2

IIa none

IIb [2] Pcn2 (a′ = 2a) (Pnc2, 30); [2] Pnc2 (b′ = 2b) (30); [2] C cc2 (a′ = 2a,b′ = 2b) (37)

Maximal isomorphic subgroups of lowest index
IIc [2] Pcc2 (a′ = 2a or b′ = 2b) (27); [3] Pcc2 (c′ = 3c) (27)

Minimal non-isomorphic supergroups
I [2] Pccm (49); [2] Pcca (54); [2] Pccn (56); [2] P42 cm (101); [2] P4cc (103); [2] P 4̄c2 (116)

II [2] C cc2 (37); [2] Aem2 (39); [2] Bme2 (Aem2, 39); [2] I ba2 (45); [2] Pmm2 (c′ = 1
2 c) (25)
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Pma2 C4
2v mm2 Orthorhombic

No. 28 Pma2 Patterson symmetry Pmmm

Origin on 1a2

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) a x,0,z (4) m 1
4 ,y,z
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CONTINUED No. 28 Pma2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 d 1 (1) x,y,z (2) x̄, ȳ,z (3) x + 1
2 , ȳ,z (4) x̄ + 1

2 ,y,z h0l : h = 2n
h00 : h = 2n

Special: as above, plus

2 c m . . 1
4 ,y,z

3
4 , ȳ,z no extra conditions

2 b . . 2 0, 1
2 ,z

1
2 ,

1
2 ,z hkl : h = 2n

2 a . . 2 0,0,z 1
2 ,0,z hkl : h = 2n

Symmetry of special projections
Along [001] p2mg
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1a1 (Pc, 7) 1; 3

[2] Pm11 (Pm, 6) 1; 4
[2] P112 (P2, 3) 1; 2

IIa none
IIb [2] Pba2 (b′ = 2b) (32); [2] Pmn21 (c′ = 2c) (31); [2] Pcn2 (c′ = 2c) (Pnc2, 30); [2] Pca21 (c′ = 2c) (29);

[2] Aea2 (b′ = 2b,c′ = 2c) (41); [2] Ama2 (b′ = 2b,c′ = 2c) (40)

Maximal isomorphic subgroups of lowest index
IIc [2] Pma2 (b′ = 2b) (28); [2] Pma2 (c′ = 2c) (28); [3] Pma2 (a′ = 3a) (28)

Minimal non-isomorphic supergroups
I [2] Pccm (49); [2] Pmma (51); [2] Pmna (53); [2] Pbcm (57)

II [2] C mm2 (35); [2] Bme2 (Aem2, 39); [2] Ama2 (40); [2] I ma2 (46); [2] Pmm2 (a′ = 1
2 a) (25)
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Pca21 C5
2v mm2 Orthorhombic

No. 29 Pca21 Patterson symmetry Pmmm

Origin on 1a21

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) a x,0,z (4) c 1

4 ,y,z
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CONTINUED No. 29 Pca21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 a 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) x + 1

2 , ȳ,z (4) x̄+ 1
2 ,y,z+ 1

2 0kl : l = 2n
h0l : h = 2n
h00 : h = 2n
00l : l = 2n

Symmetry of special projections
Along [001] p2mg
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [010] p11g
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1a1 (Pc, 7) 1; 3

[2] Pc11 (Pc, 7) 1; 4
[2] P1121 (P21, 4) 1; 2

IIa none

IIb [2] Pna21 (b′ = 2b) (33)

Maximal isomorphic subgroups of lowest index
IIc [2] Pca21 (b′ = 2b) (29); [3] Pca21 (a′ = 3a) (29); [3] Pca21 (c′ = 3c) (29)

Minimal non-isomorphic supergroups
I [2] Pcca (54); [2] Pbcm (57); [2] Pbcn (60); [2] Pbca (61)

II [2] C cm21 (C mc21, 36); [2] Bme2 (Aem2, 39); [2] Aea2 (41); [2] I ba2 (45); [2] Pcm21 (a′ = 1
2 a) (Pmc21, 26);

[2] Pma2 (c′ = 1
2 c) (28)
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Pnc2 C6
2v mm2 Orthorhombic

No. 30 Pnc2 Patterson symmetry Pmmm

Origin on n12

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) c x, 1
4 ,z (4) n(0, 1

2 ,
1
2 ) 0,y,z

228

International Tables for Crystallography (2006). Vol. A, Space group 30, pp. 228–229.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ab/ch7o1v0001/sgtable7o1o030/


CONTINUED No. 30 Pnc2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄, ȳ,z (3) x, ȳ+ 1
2 ,z+ 1

2 (4) x̄,y + 1
2 ,z+ 1

2 0kl : k + l = 2n
h0l : l = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

2 b . . 2 1
2 ,0,z 1

2 ,
1
2 ,z+ 1

2 hkl : k + l = 2n

2 a . . 2 0,0,z 0, 1
2 ,z+ 1

2 hkl : k + l = 2n

Symmetry of special projections
Along [001] p2gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1c1 (Pc, 7) 1; 3

[2] Pn11 (Pc, 7) 1; 4
[2] P112 (P2, 3) 1; 2

IIa none
IIb [2] Pnn2 (a′ = 2a) (34)

Maximal isomorphic subgroups of lowest index
IIc [2] Pnc2 (a′ = 2a) (30); [3] Pnc2 (b′ = 3b) (30); [3] Pnc2 (c′ = 3c) (30)

Minimal non-isomorphic supergroups
I [2] Pban (50); [2] Pnna (52); [2] Pmna (53); [2] Pbcn (60)

II [2] C cc2 (37); [2] Amm2 (38); [2] Bbe2 (Aea2, 41); [2] I ma2 (46); [2] Pcc2 (b′ = 1
2 b) (27); [2] Pbm2 (c′ = 1

2 c) (Pma2, 28)
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Pmn21 C7
2v mm2 Orthorhombic

No. 31 Pmn21 Patterson symmetry Pmmm

Origin on mn1

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) n( 1
2 ,0, 1

2) x,0,z (4) m 0,y,z
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CONTINUED No. 31 Pmn21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 b 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x + 1
2 , ȳ,z+ 1

2 (4) x̄,y,z h0l : h + l = 2n
h00 : h = 2n
00l : l = 2n

Special: no extra conditions

2 a m . . 0,y,z 1
2 , ȳ,z+ 1

2

Symmetry of special projections
Along [001] p2mg
a′ = a b′ = b
Origin at 1

4 ,0,z

Along [100] p1g1
a′ = b b′ = c
Origin at x,0,0

Along [010] c11m
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1n1 (Pc, 7) 1; 3

[2] Pm11 (Pm, 6) 1; 4
[2] P1121 (P21, 4) 1; 2

IIa none

IIb [2] Pbn21 (b′ = 2b) (Pna21, 33)

Maximal isomorphic subgroups of lowest index
IIc [2] Pmn21 (b′ = 2b) (31); [3] Pmn21 (a′ = 3a) (31); [3] Pmn21 (c′ = 3c) (31)

Minimal non-isomorphic supergroups
I [2] Pmna (53); [2] Pnnm (58); [2] Pmmn (59); [2] Pnma (62)

II [2] C mc21 (36); [2] Bmm2 (Amm2, 38); [2] Ama2 (40); [2] I mm2 (44); [2] Pmc21 (a′ = 1
2 a) (26); [2] Pma2 (c′ = 1

2 c) (28)
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Pba2 C8
2v mm2 Orthorhombic

No. 32 Pba2 Patterson symmetry Pmmm

Origin on 112

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) a x, 1
4 ,z (4) b 1

4 ,y,z

232

International Tables for Crystallography (2006). Vol. A, Space group 32, pp. 232–233.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ab/ch7o1v0001/sgtable7o1o032/


CONTINUED No. 32 Pba2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄, ȳ,z (3) x + 1
2 , ȳ + 1

2 ,z (4) x̄+ 1
2 ,y + 1

2 ,z 0kl : k = 2n
h0l : h = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

2 b . . 2 0, 1
2 ,z

1
2 ,0,z hkl : h + k = 2n

2 a . . 2 0,0,z 1
2 ,

1
2 ,z hkl : h + k = 2n

Symmetry of special projections
Along [001] p2gg
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1a1 (Pc, 7) 1; 3

[2] Pb11 (Pc, 7) 1; 4
[2] P112 (P2, 3) 1; 2

IIa none
IIb [2] Pnn2 (c′ = 2c) (34); [2] Pna21 (c′ = 2c) (33); [2] Pbn21 (c′ = 2c) (Pna21, 33)

Maximal isomorphic subgroups of lowest index
IIc [2] Pba2 (c′ = 2c) (32); [3] Pba2 (a′ = 3a or b′ = 3b) (32)

Minimal non-isomorphic supergroups
I [2] Pban (50); [2] Pcca (54); [2] Pbam (55); [2] P4bm (100); [2] P42 bc (106); [2] P 4̄b2 (117)

II [2] C mm2 (35); [2] Aea2 (41); [2] Bbe2 (Aea2, 41); [2] I ba2 (45); [2] Pbm2 (a′ = 1
2 a) (Pma2, 28); [2] Pma2 (b′ = 1

2 b) (28)
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Pna21 C9
2v mm2 Orthorhombic

No. 33 Pna21 Patterson symmetry Pmmm

Origin on 1121

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) a x, 1

4 ,z (4) n(0, 1
2 ,

1
2) 1

4 ,y,z
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CONTINUED No. 33 Pna21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 a 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) x + 1

2 , ȳ + 1
2 ,z (4) x̄+ 1

2 ,y + 1
2 ,z+ 1

2 0kl : k + l = 2n
h0l : h = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Symmetry of special projections
Along [001] p2gg
a′ = a b′ = b
Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x, 1

4 ,0

Along [010] p11g
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1a1 (Pc, 7) 1; 3

[2] Pn11 (Pc, 7) 1; 4
[2] P1121 (P21, 4) 1; 2

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] Pna21 (a′ = 3a) (33); [3] Pna21 (b′ = 3b) (33); [3] Pna21 (c′ = 3c) (33)

Minimal non-isomorphic supergroups
I [2] Pnna (52); [2] Pccn (56); [2] Pbcn (60); [2] Pnma (62)

II [2] C cm21 (C mc21, 36); [2] Ama2 (40); [2] Bbe2 (Aea2, 41); [2] I ma2 (46); [2] Pca21 (b′ = 1
2 b) (29);

[2] Pnm21 (a′ = 1
2 a) (Pmn21, 31); [2] Pba2 (c′ = 1

2 c) (32)
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Pnn2 C10
2v mm2 Orthorhombic

No. 34 Pnn2 Patterson symmetry Pmmm

Origin on 112

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) n( 1
2 ,0, 1

2) x, 1
4 ,z (4) n(0, 1

2 ,
1
2 ) 1

4 ,y,z
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CONTINUED No. 34 Pnn2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 c 1 (1) x,y,z (2) x̄, ȳ,z (3) x + 1
2 , ȳ + 1

2 ,z+ 1
2 (4) x̄+ 1

2 ,y + 1
2 ,z+ 1

2 0kl : k + l = 2n
h0l : h + l = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

2 b . . 2 0, 1
2 ,z

1
2 ,0,z+ 1

2 hkl : h + k + l = 2n

2 a . . 2 0,0,z 1
2 ,

1
2 ,z+ 1

2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p2gg
a′ = a b′ = b
Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [010] c11m
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P1n1 (Pc, 7) 1; 3

[2] Pn11 (Pc, 7) 1; 4
[2] P112 (P2, 3) 1; 2

IIa none

IIb [2] F d d 2 (a′ = 2a,b′ = 2b,c′ = 2c) (43)

Maximal isomorphic subgroups of lowest index
IIc [3] Pnn2 (a′ = 3a or b′ = 3b) (34); [3] Pnn2 (c′ = 3c) (34)

Minimal non-isomorphic supergroups
I [2] Pnnn (48); [2] Pnna (52); [2] Pnnm (58); [2] P42 nm (102); [2] P4nc (104); [2] P 4̄n2 (118)

II [2] C cc2 (37); [2] Ama2 (40); [2] Bbm2 (Ama2, 40); [2] I mm2 (44); [2] Pnc2 (a′ = 1
2 a) (30); [2] Pcn2 (b′ = 1

2 b) (Pnc2, 30);
[2] Pba2 (c′ = 1

2 c) (32)
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C mm2 C11
2v mm2 Orthorhombic

No. 35 C mm2 Patterson symmetry C mmm

Origin on mm2

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) m x,0,z (4) m 0,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) a x, 1

4 ,z (4) b 1
4 ,y,z
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CONTINUED No. 35 C mm2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄, ȳ,z (3) x, ȳ,z (4) x̄,y,z hkl : h + k = 2n
0kl : k = 2n
h0l : h = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 e m . . 0,y,z 0, ȳ,z no extra conditions

4 d . m . x,0,z x̄,0,z no extra conditions

4 c . . 2 1
4 ,

1
4 ,z

1
4 ,

3
4 ,z hkl : h = 2n

2 b m m 2 0, 1
2 ,z no extra conditions

2 a m m 2 0,0,z no extra conditions

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 1m1 (C m, 8) (1; 3)+

[2] C m11 (C m, 8) (1; 4)+
[2] C 112 (P2, 3) (1; 2)+

IIa [2] Pba2 (32) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,0)

[2] Pbm2 (Pma2, 28) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,0)

[2] Pma2 (28) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,0)

[2] Pmm2 (25) 1; 2; 3; 4

IIb [2] I ma2 (c′ = 2c) (46); [2] I bm2 (c′ = 2c) (I ma2, 46); [2] I ba2 (c′ = 2c) (45); [2] I mm2 (c′ = 2c) (44); [2] C cc2 (c′ = 2c) (37);
[2] C mc21 (c′ = 2c) (36); [2] C cm21 (c′ = 2c) (C mc21, 36)

Maximal isomorphic subgroups of lowest index
IIc [2] C mm2 (c′ = 2c) (35); [3] C mm2 (a′ = 3a or b′ = 3b) (35)

Minimal non-isomorphic supergroups
I [2] C mmm (65); [2] C mme (67); [2] P4mm (99); [2] P4bm (100); [2] P42 cm (101); [2] P42 nm (102); [2] P 4̄ 2m (111);

[2] P 4̄21 m (113); [3] P6mm (183)

II [2] F mm2 (42); [2] Pmm2 (a′ = 1
2 a,b′ = 1

2 b) (25)
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C mc21 C12
2v mm2 Orthorhombic

No. 36 C mc21 Patterson symmetry C mmm

Origin on mc21

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 0,0,z (3) c x,0,z (4) m 0,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) n( 1

2 ,0, 1
2 ) x, 1

4 ,z (4) b 1
4 ,y,z
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CONTINUED No. 36 C mc21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

8 b 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) x, ȳ,z+ 1

2 (4) x̄,y,z hkl : h + k = 2n
0kl : k = 2n
h0l : h, l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: no extra conditions

4 a m . . 0,y,z 0, ȳ,z+ 1
2

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 1c1 (C c, 9) (1; 3)+

[2] C m11 (C m, 8) (1; 4)+
[2] C 1121 (P21, 4) (1; 2)+

IIa [2] Pbn21 (Pna21, 33) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,0)

[2] Pmn21 (31) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,0)

[2] Pbc21 (Pca21, 29) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,0)

[2] Pmc21 (26) 1; 2; 3; 4

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] C mc21 (a′ = 3a) (36); [3] C mc21 (b′ = 3b) (36); [3] C mc21 (c′ = 3c) (36)

Minimal non-isomorphic supergroups
I [2] C mcm (63); [2] C mce (64); [3] P63 cm (185); [3] P63 mc (186)

II [2] F mm2 (42); [2] Pmc21 (a′ = 1
2 a,b′ = 1

2 b) (26); [2] C mm2 (c′ = 1
2 c) (35)
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C cc2 C13
2v mm2 Orthorhombic

No. 37 C cc2 Patterson symmetry C mmm

Origin on cc2

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) c x,0,z (4) c 0,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) n( 1

2 ,0, 1
2) x, 1

4 ,z (4) n(0, 1
2 ,

1
2) 1

4 ,y,z
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CONTINUED No. 37 C cc2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄, ȳ,z (3) x, ȳ,z+ 1
2 (4) x̄,y,z+ 1

2 hkl : h + k = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 c . . 2 1
4 ,

1
4 ,z

1
4 ,

3
4 ,z+ 1

2 hkl : k + l = 2n

4 b . . 2 0, 1
2 ,z 0, 1

2 ,z+ 1
2 hkl : l = 2n

4 a . . 2 0,0,z 0,0,z+ 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 1c1 (C c, 9) (1; 3)+

[2] C c11 (C c, 9) (1; 4)+
[2] C 112 (P2, 3) (1; 2)+

IIa [2] Pnn2 (34) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,0)

[2] Pnc2 (30) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,0)

[2] Pcn2 (Pnc2, 30) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,0)

[2] Pcc2 (27) 1; 2; 3; 4

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] C cc2 (a′ = 3a or b′ = 3b) (37); [3] C cc2 (c′ = 3c) (37)

Minimal non-isomorphic supergroups
I [2] C ccm (66); [2] C cce (68); [2] P4cc (103); [2] P4nc (104); [2] P42 mc (105); [2] P42 bc (106); [2] P 4̄ 2c (112);

[2] P 4̄21 c (114); [3] P6cc (184)

II [2] F mm2 (42); [2] Pcc2 (a′ = 1
2 a,b′ = 1

2 b) (27); [2] C mm2 (c′ = 1
2 c) (35)
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Amm2 C14
2v mm2 Orthorhombic

No. 38 Amm2 Patterson symmetry Ammm (C mmm )

Origin on mm2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) m x,0,z (4) m 0,y,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) c x, 1

4 ,z (4) n(0, 1
2 ,

1
2) 0,y,z
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CONTINUED No. 38 Amm2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄, ȳ,z (3) x, ȳ,z (4) x̄,y,z hkl : k + l = 2n
0kl : k + l = 2n
h0l : l = 2n
hk0 : k = 2n
0k0 : k = 2n
00l : l = 2n

Special: no extra conditions

4 e m . . 1
2 ,y,z

1
2 , ȳ,z

4 d m . . 0,y,z 0, ȳ,z

4 c . m . x,0,z x̄,0,z

2 b m m 2 1
2 ,0,z

2 a m m 2 0,0,z

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = 1

2 b
Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] A1m1 (C m, 8) (1; 3)+

[2] Am11 (Pm, 6) (1; 4)+
[2] A112 (C 2, 5) (1; 2)+

IIa [2] Pnm21 (Pmn21, 31) 1; 3; (2; 4) + (0, 1
2 ,

1
2 )

[2] Pnc2 (30) 1; 2; (3; 4) + (0, 1
2 ,

1
2 )

[2] Pmc21 (26) 1; 4; (2; 3) + (0, 1
2 ,

1
2 )

[2] Pmm2 (25) 1; 2; 3; 4
IIb [2] I ma2 (a′ = 2a) (46); [2] I mm2 (a′ = 2a) (44); [2] Ama2 (a′ = 2a) (40)

Maximal isomorphic subgroups of lowest index
IIc [2] Amm2 (a′ = 2a) (38); [3] Amm2 (b′ = 3b) (38); [3] Amm2 (c′ = 3c) (38)

Minimal non-isomorphic supergroups
I [2] C mcm (63); [2] C mmm (65); [3] P 6̄m2 (187); [3] P 6̄ 2m (189)

II [2] F mm2 (42); [2] Pmm2 (b′ = 1
2 b,c′ = 1

2 c) (25)
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Aem2 C15
2v mm2 Orthorhombic

No. 39 Aem2 Patterson symmetry Ammm (C mmm )

Former space-group symbol Abm2; cf. Chapter 1.3

Origin on ec2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) m x, 1

4 ,z (4) b 0,y,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) c x,0,z (4) c 0,y,z
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CONTINUED No. 39 Aem2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄, ȳ,z (3) x, ȳ+ 1
2 ,z (4) x̄,y + 1

2 ,z hkl : k + l = 2n
0kl : k, l = 2n
h0l : l = 2n
hk0 : k = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 c . m . x, 1
4 ,z x̄, 3

4 ,z no extra conditions

4 b . . 2 1
2 ,0,z 1

2 ,
1
2 ,z hkl : k = 2n

4 a . . 2 0,0,z 0, 1
2 ,z hkl : k = 2n

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = 1

2 b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] A1m1 (C m, 8) (1; 3)+

[2] Ae11 (Pc, 7) (1; 4)+
[2] A112 (C 2, 5) (1; 2)+

IIa [2] Pbc21 (Pca21, 29) 1; 4; (2; 3) + (0, 1
2 ,

1
2 )

[2] Pbm2 (Pma2, 28) 1; 2; 3; 4
[2] Pcc2 (27) 1; 2; (3; 4) + (0, 1

2 ,
1
2 )

[2] Pcm21 (Pmc21, 26) 1; 3; (2; 4) + (0, 1
2 ,

1
2 )

IIb [2] I bm2 (a′ = 2a) (I ma2, 46); [2] I ba2 (a′ = 2a) (45); [2] Aea2 (a′ = 2a) (41)

Maximal isomorphic subgroups of lowest index
IIc [2] Aem2 (a′ = 2a) (39); [3] Aem2 (b′ = 3b) (39); [3] Aem2 (c′ = 3c) (39)

Minimal non-isomorphic supergroups
I [2] C mce (64); [2] C mme (67)

II [2] F mm2 (42); [2] Pmm2 (b′ = 1
2 b,c′ = 1

2 c) (25)
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Ama2 C16
2v mm2 Orthorhombic

No. 40 Ama2 Patterson symmetry Ammm (C mmm )

Origin on 1a2

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) a x,0,z (4) m 1

4 ,y,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) n( 1

2 ,0, 1
2) x, 1

4 ,z (4) n(0, 1
2 ,

1
2) 1

4 ,y,z
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CONTINUED No. 40 Ama2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 c 1 (1) x,y,z (2) x̄, ȳ,z (3) x + 1
2 , ȳ,z (4) x̄ + 1

2 ,y,z hkl : k + l = 2n
0kl : k + l = 2n
h0l : h, l = 2n
hk0 : k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 b m . . 1
4 ,y,z

3
4 , ȳ,z no extra conditions

4 a . . 2 0,0,z 1
2 ,0,z hkl : h = 2n

Symmetry of special projections
Along [001] p2mg
a′ = a b′ = 1

2 b
Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] A1a1 (C c, 9) (1; 3)+

[2] Am11 (Pm, 6) (1; 4)+
[2] A112 (C 2, 5) (1; 2)+

IIa [2] Pnn2 (34) 1; 2; (3; 4) + (0, 1
2 ,

1
2 )

[2] Pna21 (33) 1; 3; (2; 4) + (0, 1
2 ,

1
2 )

[2] Pmn21 (31) 1; 4; (2; 3) + (0, 1
2 ,

1
2 )

[2] Pma2 (28) 1; 2; 3; 4

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] Ama2 (a′ = 3a) (40); [3] Ama2 (b′ = 3b) (40); [3] Ama2 (c′ = 3c) (40)

Minimal non-isomorphic supergroups
I [2] C mcm (63); [2] C ccm (66); [3] P 6̄c2 (188); [3] P 6̄ 2c (190)

II [2] F mm2 (42); [2] Pma2 (b′ = 1
2 b,c′ = 1

2 c) (28); [2] Amm2 (a′ = 1
2 a) (38)
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Aea2 C17
2v mm2 Orthorhombic

No. 41 Aea2 Patterson symmetry Ammm (C mmm )

Former space-group symbol Aba2; cf. Chapter 1.3

Origin on 1n2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) a x, 1

4 ,z (4) b 1
4 ,y,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) n( 1

2 ,0, 1
2) x,0,z (4) c 1

4 ,y,z
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CONTINUED No. 41 Aea2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2 )+

Reflection conditions

General:

8 b 1 (1) x,y,z (2) x̄, ȳ,z (3) x + 1
2 , ȳ + 1

2 ,z (4) x̄+ 1
2 ,y + 1

2 ,z hkl : k + l = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 a . . 2 0,0,z 1
2 ,

1
2 ,z hkl : h + k = 2n

Symmetry of special projections
Along [001] p2mg
a′ = a b′ = 1

2 b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] A1a1 (C c, 9) (1; 3)+

[2] Ae11 (Pc, 7) (1; 4)+
[2] A112 (C 2, 5) (1; 2)+

IIa [2] Pbn21 (Pna21, 33) 1; 4; (2; 3) + (0, 1
2 ,

1
2 )

[2] Pba2 (32) 1; 2; 3; 4
[2] Pcn2 (Pnc2, 30) 1; 2; (3; 4) + (0, 1

2 ,
1
2 )

[2] Pca21 (29) 1; 3; (2; 4) + (0, 1
2 ,

1
2 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] Aea2 (a′ = 3a) (41); [3] Aea2 (b′ = 3b) (41); [3] Aea2 (c′ = 3c) (41)

Minimal non-isomorphic supergroups
I [2] C mce (64); [2] C cce (68)

II [2] F mm2 (42); [2] Pma2 (b′ = 1
2 b,c′ = 1

2 c) (28); [2] Aem2 (a′ = 1
2 a) (39)
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F mm2 C18
2v mm2 Orthorhombic

No. 42 F mm2 Patterson symmetry F mmm

Origin on mm2

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) m x,0,z (4) m 0,y,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) c x, 1

4 ,z (4) n(0, 1
2 ,

1
2) 0,y,z

For ( 1
2 ,0, 1

2)+ set
(1) t( 1

2 ,0, 1
2) (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) n( 1

2 ,0, 1
2) x,0,z (4) c 1

4 ,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) a x, 1

4 ,z (4) b 1
4 ,y,z
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CONTINUED No. 42 F mm2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

General:

16 e 1 (1) x,y,z (2) x̄, ȳ,z (3) x, ȳ,z (4) x̄,y,z hkl : h + k,h + l,k + l = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h,k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 d . m . x,0,z x̄,0,z no extra conditions

8 c m . . 0,y,z 0, ȳ,z no extra conditions

8 b . . 2 1
4 ,

1
4 ,z

1
4 ,

3
4 ,z hkl : h = 2n

4 a m m 2 0,0,z no extra conditions

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] F 1m1 (C m, 8) (1; 3)+

[2] F m11 (C m, 8) (1; 4)+
[2] F 112 (C 2, 5) (1; 2)+

IIa [2] Aea2 (41) 1; 2; (1; 2)+ (0, 1
2 ,

1
2 ); (3; 4)+ ( 1

2 ,0, 1
2); (3; 4)+ ( 1

2 ,
1
2 ,0)

[2] Bbe2 (Aea2, 41) 1; 2; (1; 2)+ ( 1
2 ,0, 1

2 ); (3; 4)+ (0, 1
2 ,

1
2); (3; 4)+ ( 1

2 ,
1
2 ,0)

[2] Ama2 (40) 1; 4; (1; 4)+ (0, 1
2 ,

1
2 ); (2; 3)+ ( 1

2 ,0, 1
2); (2; 3)+ ( 1

2 ,
1
2 ,0)

[2] Bbm2 (Ama2, 40) 1; 3; (1; 3)+ ( 1
2 ,0, 1

2 ); (2; 4)+ (0, 1
2 ,

1
2); (2; 4)+ ( 1

2 ,
1
2 ,0)

[2] Bme2 (Aem2, 39) 1; 4; (1; 4)+ ( 1
2 ,0, 1

2 ); (2; 3)+ (0, 1
2 ,

1
2); (2; 3)+ ( 1

2 ,
1
2 ,0)

[2] Aem2 (39) 1; 3; (1; 3)+ (0, 1
2 ,

1
2 ); (2; 4)+ ( 1

2 ,0, 1
2); (2; 4)+ ( 1

2 ,
1
2 ,0)

[2] Amm2 (38) 1; 2; 3; 4; (1; 2; 3; 4) + (0, 1
2 ,

1
2)

[2] Bmm2 (Amm2, 38) 1; 2; 3; 4; (1; 2; 3; 4) + ( 1
2 ,0, 1

2)
[2] C cc2 (37) 1; 2; (1; 2)+ ( 1

2 ,
1
2 ,0); (3; 4)+ (0, 1

2 ,
1
2); (3; 4)+ ( 1

2 ,0, 1
2 )

[2] C cm21 (C mc21, 36) 1; 3; (1; 3)+ ( 1
2 ,

1
2 ,0); (2; 4)+ (0, 1

2 ,
1
2); (2; 4)+ ( 1

2 ,0, 1
2 )

[2] C mc21 (36) 1; 4; (1; 4)+ ( 1
2 ,

1
2 ,0); (2; 3)+ (0, 1

2 ,
1
2); (2; 3)+ ( 1

2 ,0, 1
2 )

[2] C mm2 (35) 1; 2; 3; 4; (1; 2; 3; 4) + ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] F mm2 (a′ = 3a or b′ = 3b) (42); [3] F mm2 (c′ = 3c) (42)

Minimal non-isomorphic supergroups
I [2] F mmm (69); [2] I 4mm (107); [2] I 4cm (108); [2] I 4̄ 2m (121)

II [2] Pmm2 (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (25)
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F d d 2 C19
2v mm2 Orthorhombic

No. 43 F d d 2 Patterson symmetry F mmm

Origin on 112

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) d( 1

4 ,0, 1
4 ) x, 1

8 ,z (4) d(0, 1
4 ,

1
4 ) 1

8 ,y,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) d( 1

4 ,0, 3
4 ) x, 3

8 ,z (4) d(0, 3
4 ,

3
4 ) 1

8 ,y,z

For ( 1
2 ,0, 1

2)+ set
(1) t( 1

2 ,0, 1
2) (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) d( 3

4 ,0, 3
4 ) x, 1

8 ,z (4) d(0, 1
4 ,

3
4 ) 3

8 ,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) d( 3

4 ,0, 1
4 ) x, 3

8 ,z (4) d(0, 3
4 ,

1
4 ) 3

8 ,y,z
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CONTINUED No. 43 F d d 2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

General:

16 b 1 (1) x,y,z (2) x̄, ȳ,z (3) x + 1
4 , ȳ + 1

4 ,z+ 1
4 (4) x̄+ 1

4 ,y + 1
4 ,z+ 1

4 hkl : h + k,h + l,k + l = 2n
0kl : k + l = 4n, k, l = 2n
h0l : h + l = 4n, h, l = 2n
hk0 : h,k = 2n
h00 : h = 4n
0k0 : k = 4n
00l : l = 4n

Special: as above, plus

8 a . . 2 0,0,z 1
4 ,

1
4 ,z+ 1

4 hkl : h = 2n + 1
or h + k + l = 4n

Symmetry of special projections
Along [001] p2gg
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] c1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] c11m
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] F 1d 1 (C c, 9) (1; 3)+

[2] F d 11 (C c, 9) (1; 4)+
[2] F 112 (C 2, 5) (1; 2)+

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] F d d 2 (a′ = 3a or b′ = 3b) (43); [3] F d d 2 (c′ = 3c) (43)

Minimal non-isomorphic supergroups
I [2] F d d d (70); [2] I 41 md (109); [2] I 41 cd (110); [2] I 4̄2d (122)

II [2] Pnn2 (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (34)
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I mm2 C20
2v mm2 Orthorhombic

No. 44 I mm2 Patterson symmetry I mmm

Origin on mm2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) m x,0,z (4) m 0,y,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) n( 1

2 ,0, 1
2 ) x, 1

4 ,z (4) n(0, 1
2 ,

1
2 ) 1

4 ,y,z

256

International Tables for Crystallography (2006). Vol. A, Space group 44, pp. 256–257.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ab/ch7o1v0001/sgtable7o1o044/


CONTINUED No. 44 I mm2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 e 1 (1) x,y,z (2) x̄, ȳ,z (3) x, ȳ,z (4) x̄,y,z hkl : h + k + l = 2n
0kl : k + l = 2n
h0l : h + l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: no extra conditions

4 d m . . 0,y,z 0, ȳ,z

4 c . m . x,0,z x̄,0,z

2 b m m 2 0, 1
2 ,z

2 a m m 2 0,0,z

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [010] c11m
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] I 1m1 (C m, 8) (1; 3)+

[2] I m11 (C m, 8) (1; 4)+
[2] I 112 (C 2, 5) (1; 2)+

IIa [2] Pnn2 (34) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,

1
2 )

[2] Pnm21 (Pmn21, 31) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,

1
2 )

[2] Pmn21 (31) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,

1
2 )

[2] Pmm2 (25) 1; 2; 3; 4

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I mm2 (a′ = 3a or b′ = 3b) (44); [3] I mm2 (c′ = 3c) (44)

Minimal non-isomorphic supergroups
I [2] I mmm (71); [2] I mma (74); [2] I 4mm (107); [2] I 41 md (109); [2] I 4̄m2 (119)
II [2] C mm2 (c′ = 1

2 c) (35); [2] Amm2 (a′ = 1
2 a) (38); [2] Bmm2 (b′ = 1

2 b) (Amm2, 38)

257



I ba2 C21
2v mm2 Orthorhombic

No. 45 I ba2 Patterson symmetry I mmm

Origin on cc2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) a x, 1

4 ,z (4) b 1
4 ,y,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) c x,0,z (4) c 0,y,z
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CONTINUED No. 45 I ba2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 c 1 (1) x,y,z (2) x̄, ȳ,z (3) x + 1
2 , ȳ + 1

2 ,z (4) x̄+ 1
2 ,y + 1

2 ,z hkl : h + k + l = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 b . . 2 0, 1
2 ,z

1
2 ,0,z hkl : l = 2n

4 a . . 2 0,0,z 1
2 ,

1
2 ,z hkl : l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] I 1a1 (C c, 9) (1; 3)+

[2] I b11 (C c, 9) (1; 4)+
[2] I 112 (C 2, 5) (1; 2)+

IIa [2] Pba2 (32) 1; 2; 3; 4
[2] Pca21 (29) 1; 3; (2; 4) + ( 1

2 ,
1
2 ,

1
2 )

[2] Pbc21 (Pca21, 29) 1; 4; (2; 3) + ( 1
2 ,

1
2 ,

1
2 )

[2] Pcc2 (27) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,

1
2 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I ba2 (a′ = 3a or b′ = 3b) (45); [3] I ba2 (c′ = 3c) (45)

Minimal non-isomorphic supergroups
I [2] I bam (72); [2] I bca (73); [2] I 4cm (108); [2] I 41 cd (110); [2] I 4̄c2 (120)

II [2] C mm2 (c′ = 1
2 c) (35); [2] Aem2 (a′ = 1

2 a) (39); [2] Bme2 (b′ = 1
2 b) (Aem2, 39)
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I ma2 C22
2v mm2 Orthorhombic

No. 46 I ma2 Patterson symmetry I mmm

Origin on na2

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) a x,0,z (4) m 1

4 ,y,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) c x, 1

4 ,z (4) n(0, 1
2 ,

1
2 ) 0,y,z
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CONTINUED No. 46 I ma2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 c 1 (1) x,y,z (2) x̄, ȳ,z (3) x + 1
2 , ȳ,z (4) x̄ + 1

2 ,y,z hkl : h + k + l = 2n
0kl : k + l = 2n
h0l : h, l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 b m . . 1
4 ,y,z

3
4 , ȳ,z no extra conditions

4 a . . 2 0,0,z 1
2 ,0,z hkl : h = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 1

4 ,
1
4 ,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [010] p11m
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] I 1a1 (C c, 9) (1; 3)+

[2] I m11 (C m, 8) (1; 4)+
[2] I 112 (C 2, 5) (1; 2)+

IIa [2] Pna21 (33) 1; 3; (2; 4) + ( 1
2 ,

1
2 ,

1
2)

[2] Pnc2 (30) 1; 2; (3; 4) + ( 1
2 ,

1
2 ,

1
2)

[2] Pma2 (28) 1; 2; 3; 4
[2] Pmc21 (26) 1; 4; (2; 3) + ( 1

2 ,
1
2 ,

1
2)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I ma2 (a′ = 3a) (46); [3] I ma2 (b′ = 3b) (46); [3] I ma2 (c′ = 3c) (46)

Minimal non-isomorphic supergroups
I [2] I bam (72); [2] I mma (74)

II [2] C mm2 (c′ = 1
2 c) (35); [2] Amm2 (a′ = 1

2 a) (38); [2] Bme2 (b′ = 1
2 b) (Aem2, 39)
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Pmmm D1
2h mmm Orthorhombic

No. 47 P 2/m 2/m 2/m Patterson symmetry Pmmm

Origin at centre (mmm)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 1̄ 0,0,0 (6) m x,y,0 (7) m x,0,z (8) m 0,y,z

Maximal non-isomorphic subgroups (continued)
IIa none

IIb [2] Pmma (a′ = 2a) (51); [2] Pmam (a′ = 2a) (Pmma, 51); [2] Pmaa (a′ = 2a) (Pccm, 49); [2] Pbmm (b′ = 2b) (Pmma, 51);
[2] Pmmb (b′ = 2b) (Pmma, 51); [2] Pbmb (b′ = 2b) (Pccm, 49); [2] Pcmm (c′ = 2c) (Pmma, 51);
[2] Pmcm (c′ = 2c) (Pmma, 51); [2] Pccm (c′ = 2c) (49); [2] Aemm (b′ = 2b,c′ = 2c) (C mme, 67);
[2] Ammm (b′ = 2b,c′ = 2c) (C mmm, 65); [2] Bmem (a′ = 2a,c′ = 2c) (C mme, 67); [2] Bmmm (a′ = 2a,c′ = 2c) (C mmm, 65);
[2] C mme (a′ = 2a,b′ = 2b) (67); [2] C mmm (a′ = 2a,b′ = 2b) (65); [2] F mmm (a′ = 2a,b′ = 2b,c′ = 2c) (69)

Maximal isomorphic subgroups of lowest index
IIc [2] Pmmm (a′ = 2a or b′ = 2b or c′ = 2c) (47)

Minimal non-isomorphic supergroups
I [2] P4/mmm (123); [2] P42/mmc (131); [3] Pm 3̄ (200)
II [2] Ammm (C mmm, 65); [2] Bmmm (C mmm, 65); [2] C mmm (65); [2] I mmm (71)
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CONTINUED No. 47 Pmmm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 α 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) x, ȳ,z (8) x̄,y,z

no conditions

Special: no extra conditions

4 z . . m x,y, 1
2 x̄, ȳ, 1

2 x̄,y, 1
2 x, ȳ, 1

2

4 y . . m x,y,0 x̄, ȳ,0 x̄,y,0 x, ȳ,0

4 x . m . x, 1
2 ,z x̄, 1

2 ,z x̄, 1
2 , z̄ x, 1

2 , z̄

4 w . m . x,0,z x̄,0,z x̄,0, z̄ x,0, z̄

4 v m . . 1
2 ,y,z

1
2 , ȳ,z

1
2 ,y, z̄

1
2 , ȳ, z̄

4 u m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄

2 t m m 2 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄

2 s m m 2 1
2 ,0,z 1

2 ,0, z̄

2 r m m 2 0, 1
2 ,z 0, 1

2 , z̄

2 q m m 2 0,0,z 0,0, z̄

2 p m 2 m 1
2 ,y,

1
2

1
2 , ȳ,

1
2

2 o m 2 m 1
2 ,y,0

1
2 , ȳ,0

2 n m 2 m 0,y, 1
2 0, ȳ, 1

2

2 m m 2 m 0,y,0 0, ȳ,0

2 l 2 m m x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

2 k 2 m m x, 1
2 ,0 x̄, 1

2 ,0

2 j 2 m m x,0, 1
2 x̄,0, 1

2

2 i 2 m m x,0,0 x̄,0,0

1 h m m m 1
2 ,

1
2 ,

1
2

1 g m m m 0, 1
2 ,

1
2

1 f m m m 1
2 ,

1
2 ,0

1 e m m m 0, 1
2 ,0

1 d m m m 1
2 ,0, 1

2

1 c m m m 0,0, 1
2

1 b m m m 1
2 ,0,0

1 a m m m 0,0,0

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pmm2 (25) 1; 2; 7; 8

[2] Pm2m (Pmm2, 25) 1; 3; 6; 8
[2] P2mm (Pmm2, 25) 1; 4; 6; 7
[2] P222 (16) 1; 2; 3; 4
[2] P112/m (P2/m, 10) 1; 2; 5; 6
[2] P12/m1 (P2/m, 10) 1; 3; 5; 7
[2] P2/m11 (P2/m, 10) 1; 4; 5; 8

(Continued on preceding page)
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Pnnn D2
2h mmm Orthorhombic

No. 48 P 2/n 2/n 2/n Patterson symmetry Pmmm

ORIGIN CHOICE 1

Origin at 222, at 1
4 ,

1
4 ,

1
4 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 1̄ 1

4 ,
1
4 ,

1
4 (6) n( 1

2 ,
1
2 ,0) x,y, 1

4 (7) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (8) n(0, 1

2 ,
1
2 ) 1

4 ,y,z

Minimal non-isomorphic supergroups
I [2] P4/nnc (126); [2] P42/nnm (134); [3] Pn 3̄ (201)

II [2] I mmm (71); [2] Amaa (C ccm, 66); [2] Bbmb (C ccm, 66); [2] C ccm (66); [2] Pncb (a′ = 1
2 a) (Pban, 50);

[2] Pcna (b′ = 1
2 b) (Pban, 50); [2] Pban (c′ = 1

2 c) (50)
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CONTINUED No. 48 Pnnn

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 m 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) x̄ + 1

2 , ȳ + 1
2 , z̄+ 1

2 (6) x + 1
2 ,y + 1

2 , z̄+ 1
2 (7) x + 1

2 , ȳ + 1
2 ,z+ 1

2 (8) x̄ + 1
2 ,y + 1

2 ,z+ 1
2

0kl : k + l = 2n
h0l : h + l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 l . . 2 0, 1
2 ,z 0, 1

2 , z̄
1
2 ,0, z̄+ 1

2
1
2 ,0,z+ 1

2 hkl : h + k + l = 2n

4 k . . 2 0,0,z 0,0, z̄ 1
2 ,

1
2 , z̄+ 1

2
1
2 ,

1
2 ,z+ 1

2 hkl : h + k + l = 2n

4 j . 2 . 1
2 ,y,0

1
2 , ȳ,0 0, ȳ+ 1

2 ,
1
2 0,y + 1

2 ,
1
2 hkl : h + k + l = 2n

4 i . 2 . 0,y,0 0, ȳ,0 1
2 , ȳ + 1

2 ,
1
2

1
2 ,y + 1

2 ,
1
2 hkl : h + k + l = 2n

4 h 2 . . x,0, 1
2 x̄,0, 1

2 x̄ + 1
2 ,

1
2 ,0 x + 1

2 ,
1
2 ,0 hkl : h + k + l = 2n

4 g 2 . . x,0,0 x̄,0,0 x̄+ 1
2 ,

1
2 ,

1
2 x + 1

2 ,
1
2 ,

1
2 hkl : h + k + l = 2n

4 f 1̄ 3
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4 hkl : h + k,h + l,k + l = 2n

4 e 1̄ 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4 hkl : h + k,h + l,k + l = 2n

2 d 2 2 2 0, 1
2 ,0

1
2 ,0, 1

2 hkl : h + k + l = 2n

2 c 2 2 2 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 b 2 2 2 1
2 ,0,0 0, 1

2 ,
1
2 hkl : h + k + l = 2n

2 a 2 2 2 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [010] c2mm
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pnn2 (34) 1; 2; 7; 8

[2] Pn2n (Pnn2, 34) 1; 3; 6; 8
[2] P2nn (Pnn2, 34) 1; 4; 6; 7
[2] P222 (16) 1; 2; 3; 4
[2] P112/n (P2/c, 13) 1; 2; 5; 6
[2] P12/n1 (P2/c, 13) 1; 3; 5; 7
[2] P2/n11 (P2/c, 13) 1; 4; 5; 8

IIa none

IIb [2] F d d d (a′ = 2a,b′ = 2b,c′ = 2c) (70)

Maximal isomorphic subgroups of lowest index
IIc [3] Pnnn (a′ = 3a or b′ = 3b or c′ = 3c) (48)

(Continued on preceding page)

265



Pnnn D2
2h mmm Orthorhombic

No. 48 P 2/n 2/n 2/n Patterson symmetry Pmmm

ORIGIN CHOICE 2

Origin at 1̄ at nnn, at − 1
4 ,− 1

4 ,− 1
4 from 222

Asymmetric unit 0 ≤ x ≤ 1
4 ; − 1

4 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 2 1

4 ,y,
1
4 (4) 2 x, 1

4 ,
1
4

(5) 1̄ 0,0,0 (6) n( 1
2 ,

1
2 ,0) x,y,0 (7) n( 1

2 ,0, 1
2 ) x,0,z (8) n(0, 1

2 ,
1
2 ) 0,y,z

Maximal isomorphic subgroups of lowest index
IIc [3] Pnnn (a′ = 3a or b′ = 3b or c′ = 3c) (48)

Minimal non-isomorphic supergroups
I [2] P4/nnc (126); [2] P42/nnm (134); [3] Pn 3̄ (201)

II [2] I mmm (71); [2] Amaa (C ccm, 66); [2] Bbmb (C ccm, 66); [2] C ccm (66); [2] Pncb (a′ = 1
2 a) (Pban, 50);

[2] Pcna (b′ = 1
2 b) (Pban, 50); [2] Pban (c′ = 1

2 c) (50)
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CONTINUED No. 48 Pnnn

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 m 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) x̄+ 1
2 ,y, z̄ + 1

2 (4) x, ȳ+ 1
2 , z̄+ 1

2

(5) x̄, ȳ, z̄ (6) x + 1
2 ,y + 1

2 , z̄ (7) x + 1
2 , ȳ,z+ 1

2 (8) x̄,y + 1
2 ,z+ 1

2

0kl : k + l = 2n
h0l : h + l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 l . . 2 1
4 ,

3
4 ,z

1
4 ,

3
4 , z̄+ 1

2
3
4 ,

1
4 , z̄

3
4 ,

1
4 ,z+ 1

2 hkl : h + k + l = 2n

4 k . . 2 1
4 ,

1
4 ,z

1
4 ,

1
4 , z̄+ 1

2
3
4 ,

3
4 , z̄

3
4 ,

3
4 ,z+ 1

2 hkl : h + k + l = 2n

4 j . 2 . 3
4 ,y,

1
4

3
4 , ȳ + 1

2 ,
1
4

1
4 , ȳ,

3
4

1
4 ,y + 1

2 ,
3
4 hkl : h + k + l = 2n

4 i . 2 . 1
4 ,y,

1
4

1
4 , ȳ + 1

2 ,
1
4

3
4 , ȳ,

3
4

3
4 ,y + 1

2 ,
3
4 hkl : h + k + l = 2n

4 h 2 . . x, 1
4 ,

3
4 x̄ + 1

2 ,
1
4 ,

3
4 x̄, 3

4 ,
1
4 x + 1

2 ,
3
4 ,

1
4 hkl : h + k + l = 2n

4 g 2 . . x, 1
4 ,

1
4 x̄ + 1

2 ,
1
4 ,

1
4 x̄, 3

4 ,
3
4 x + 1

2 ,
3
4 ,

3
4 hkl : h + k + l = 2n

4 f 1̄ 0,0,0 1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k,h + l,k + l = 2n

4 e 1̄ 1
2 ,

1
2 ,

1
2 0,0, 1

2 0, 1
2 ,0

1
2 ,0,0 hkl : h + k,h + l,k + l = 2n

2 d 2 2 2 1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4 hkl : h + k + l = 2n

2 c 2 2 2 1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

1
4 hkl : h + k + l = 2n

2 b 2 2 2 3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

2 a 2 2 2 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 1

4 ,
1
4 ,z

Along [100] c2mm
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [010] c2mm
a′ = c b′ = a
Origin at 1

4 ,y,
1
4

Maximal non-isomorphic subgroups
I [2] Pnn2 (34) 1; 2; 7; 8

[2] Pn2n (Pnn2, 34) 1; 3; 6; 8
[2] P2nn (Pnn2, 34) 1; 4; 6; 7
[2] P222 (16) 1; 2; 3; 4
[2] P112/n (P2/c, 13) 1; 2; 5; 6
[2] P12/n1 (P2/c, 13) 1; 3; 5; 7
[2] P2/n11 (P2/c, 13) 1; 4; 5; 8

IIa none

IIb [2] F d d d (a′ = 2a,b′ = 2b,c′ = 2c) (70)
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Pccm D3
2h mmm Orthorhombic

No. 49 P 2/c 2/c 2/m Patterson symmetry Pmmm

Origin at centre (2/m) at cc2/m

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y, 1
4 (4) 2 x,0, 1

4

(5) 1̄ 0,0,0 (6) m x,y,0 (7) c x,0,z (8) c 0,y,z

Maximal non-isomorphic subgroups (continued)
IIa none
IIb [2] Pcca (a′ = 2a) (54); [2] Pcnm (a′ = 2a) (Pmna, 53); [2] Pcna (a′ = 2a) (Pban, 50); [2] Pccb (b′ = 2b) (Pcca, 54);

[2] Pncm (b′ = 2b) (Pmna, 53); [2] Pncb (b′ = 2b) (Pban, 50); [2] C cce (a′ = 2a,b′ = 2b) (68); [2] C ccm (a′ = 2a,b′ = 2b) (66)

Maximal isomorphic subgroups of lowest index
IIc [2] Pccm (a′ = 2a or b′ = 2b) (49); [3] Pccm (c′ = 3c) (49)

Minimal non-isomorphic supergroups
I [2] P4/mcc (124); [2] P42/mcm (132)

II [2] C ccm (66); [2] Aemm (C mme, 67); [2] Bmem (C mme, 67); [2] I bam (72); [2] Pmmm (c′ = 1
2 c) (47)
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CONTINUED No. 49 Pccm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 r 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ + 1
2 (4) x, ȳ, z̄+ 1

2

(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) x, ȳ,z+ 1
2 (8) x̄,y,z+ 1

2

0kl : l = 2n
h0l : l = 2n
00l : l = 2n

Special: as above, plus

4 q . . m x,y,0 x̄, ȳ,0 x̄,y, 1
2 x, ȳ, 1

2 no extra conditions

4 p . . 2 1
2 ,0,z 1

2 ,0, z̄+ 1
2

1
2 ,0, z̄ 1

2 ,0,z+ 1
2 hkl : l = 2n

4 o . . 2 0, 1
2 ,z 0, 1

2 , z̄+ 1
2 0, 1

2 , z̄ 0, 1
2 ,z+ 1

2 hkl : l = 2n

4 n . . 2 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ + 1

2
1
2 ,

1
2 , z̄

1
2 ,

1
2 ,z+ 1

2 hkl : l = 2n

4 m . . 2 0,0,z 0,0, z̄+ 1
2 0,0, z̄ 0,0,z+ 1

2 hkl : l = 2n

4 l . 2 . 1
2 ,y,

1
4

1
2 , ȳ,

1
4

1
2 , ȳ,

3
4

1
2 ,y,

3
4 hkl : l = 2n

4 k . 2 . 0,y, 1
4 0, ȳ, 1

4 0, ȳ, 3
4 0,y, 3

4 hkl : l = 2n

4 j 2 . . x, 1
2 ,

1
4 x̄, 1

2 ,
1
4 x̄, 1

2 ,
3
4 x, 1

2 ,
3
4 hkl : l = 2n

4 i 2 . . x,0, 1
4 x̄,0, 1

4 x̄,0, 3
4 x,0, 3

4 hkl : l = 2n

2 h 2 2 2 1
2 ,

1
2 ,

1
4

1
2 ,

1
2 ,

3
4 hkl : l = 2n

2 g 2 2 2 0, 1
2 ,

1
4 0, 1

2 ,
3
4 hkl : l = 2n

2 f 2 2 2 1
2 ,0, 1

4
1
2 ,0, 3

4 hkl : l = 2n

2 e 2 2 2 0,0, 1
4 0,0, 3

4 hkl : l = 2n

2 d . . 2/m 1
2 ,0,0 1

2 ,0, 1
2 hkl : l = 2n

2 c . . 2/m 0, 1
2 ,0 0, 1

2 ,
1
2 hkl : l = 2n

2 b . . 2/m 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 a . . 2/m 0,0,0 0,0, 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pc2m (Pma2, 28) 1; 3; 6; 8

[2] P2cm (Pma2, 28) 1; 4; 6; 7
[2] Pcc2 (27) 1; 2; 7; 8
[2] P222 (16) 1; 2; 3; 4
[2] P12/c1 (P2/c, 13) 1; 3; 5; 7
[2] P2/c11 (P2/c, 13) 1; 4; 5; 8
[2] P112/m (P2/m, 10) 1; 2; 5; 6
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Pban D4
2h mmm Orthorhombic

No. 50 P 2/b 2/a 2/n Patterson symmetry Pmmm

ORIGIN CHOICE 1

Origin at 222/n, at 1
4 ,

1
4 ,0 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 1̄ 1

4 ,
1
4 ,0 (6) n( 1

2 ,
1
2 ,0) x,y,0 (7) a x, 1

4 ,z (8) b 1
4 ,y,z

Minimal non-isomorphic supergroups
I [2] P4/nbm (125); [2] P42/nbc (133)

II [2] C mmm (65); [2] Aeaa (C cce, 68); [2] Bbeb (C cce, 68); [2] I bam (72); [2] Pbmb (a′ = 1
2 a) (Pccm, 49);

[2] Pmaa (b′ = 1
2 b) (Pccm, 49)
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CONTINUED No. 50 Pban

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 m 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) x̄+ 1

2 , ȳ + 1
2 , z̄ (6) x + 1

2 ,y + 1
2 , z̄ (7) x + 1

2 , ȳ+ 1
2 ,z (8) x̄+ 1

2 ,y + 1
2 ,z

0kl : k = 2n
h0l : h = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 l . . 2 0, 1
2 ,z 0, 1

2 , z̄
1
2 ,0, z̄ 1

2 ,0,z hkl : h + k = 2n

4 k . . 2 0,0,z 0,0, z̄ 1
2 ,

1
2 , z̄

1
2 ,

1
2 ,z hkl : h + k = 2n

4 j . 2 . 0,y, 1
2 0, ȳ, 1

2
1
2 , ȳ+ 1

2 ,
1
2

1
2 ,y + 1

2 ,
1
2 hkl : h + k = 2n

4 i . 2 . 0,y,0 0, ȳ,0 1
2 , ȳ + 1

2 ,0
1
2 ,y + 1

2 ,0 hkl : h + k = 2n

4 h 2 . . x,0, 1
2 x̄,0, 1

2 x̄ + 1
2 ,

1
2 ,

1
2 x + 1

2 ,
1
2 ,

1
2 hkl : h + k = 2n

4 g 2 . . x,0,0 x̄,0,0 x̄+ 1
2 ,

1
2 ,0 x + 1

2 ,
1
2 ,0 hkl : h + k = 2n

4 f 1̄ 1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2

1
4 ,

3
4 ,

1
2 hkl : h,k = 2n

4 e 1̄ 1
4 ,

1
4 ,0

3
4 ,

3
4 ,0

3
4 ,

1
4 ,0

1
4 ,

3
4 ,0 hkl : h,k = 2n

2 d 2 2 2 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 c 2 2 2 1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k = 2n

2 b 2 2 2 1
2 ,0,0 0, 1

2 ,0 hkl : h + k = 2n

2 a 2 2 2 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pba2 (32) 1; 2; 7; 8

[2] Pb2n (Pnc2, 30) 1; 3; 6; 8
[2] P2an (Pnc2, 30) 1; 4; 6; 7
[2] P222 (16) 1; 2; 3; 4
[2] P112/n (P2/c, 13) 1; 2; 5; 6
[2] P12/a1 (P2/c, 13) 1; 3; 5; 7
[2] P2/b11 (P2/c, 13) 1; 4; 5; 8

IIa none

IIb [2] Pnan (c′ = 2c) (Pnna, 52); [2] Pbnn (c′ = 2c) (Pnna, 52); [2] Pnnn (c′ = 2c) (48)

Maximal isomorphic subgroups of lowest index
IIc [2] Pban (c′ = 2c) (50); [3] Pban (a′ = 3a or b′ = 3b) (50)
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Pban D4
2h mmm Orthorhombic

No. 50 P 2/b 2/a 2/n Patterson symmetry Pmmm

ORIGIN CHOICE 2

Origin at 1̄ at ban, at − 1
4 ,− 1

4 ,0 from 222

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

2

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 2 1

4 ,y,0 (4) 2 x, 1
4 ,0

(5) 1̄ 0,0,0 (6) n( 1
2 ,

1
2 ,0) x,y,0 (7) a x,0,z (8) b 0,y,z

Minimal non-isomorphic supergroups
I [2] P4/nbm (125); [2] P42/nbc (133)

II [2] C mmm (65); [2] Aeaa (C cce, 68); [2] Bbeb (C cce, 68); [2] I bam (72); [2] Pbmb (a′ = 1
2 a) (Pccm, 49);

[2] Pmaa (b′ = 1
2 b) (Pccm, 49)
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CONTINUED No. 50 Pban

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 m 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) x̄+ 1
2 ,y, z̄ (4) x, ȳ + 1

2 , z̄
(5) x̄, ȳ, z̄ (6) x + 1

2 ,y + 1
2 , z̄ (7) x + 1

2 , ȳ,z (8) x̄,y + 1
2 ,z

0kl : k = 2n
h0l : h = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 l . . 2 1
4 ,

3
4 ,z

1
4 ,

3
4 , z̄

3
4 ,

1
4 , z̄

3
4 ,

1
4 ,z hkl : h + k = 2n

4 k . . 2 1
4 ,

1
4 ,z

1
4 ,

1
4 , z̄

3
4 ,

3
4 , z̄

3
4 ,

3
4 ,z hkl : h + k = 2n

4 j . 2 . 1
4 ,y,

1
2

1
4 , ȳ + 1

2 ,
1
2

3
4 , ȳ,

1
2

3
4 ,y + 1

2 ,
1
2 hkl : h + k = 2n

4 i . 2 . 1
4 ,y,0

1
4 , ȳ + 1

2 ,0
3
4 , ȳ,0

3
4 ,y + 1

2 ,0 hkl : h + k = 2n

4 h 2 . . x, 1
4 ,

1
2 x̄ + 1

2 ,
1
4 ,

1
2 x̄, 3

4 ,
1
2 x + 1

2 ,
3
4 ,

1
2 hkl : h + k = 2n

4 g 2 . . x, 1
4 ,0 x̄ + 1

2 ,
1
4 ,0 x̄, 3

4 ,0 x + 1
2 ,

3
4 ,0 hkl : h + k = 2n

4 f 1̄ 0,0, 1
2

1
2 ,

1
2 ,

1
2

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h,k = 2n

4 e 1̄ 0,0,0 1
2 ,

1
2 ,0

1
2 ,0,0 0, 1

2 ,0 hkl : h,k = 2n

2 d 2 2 2 1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,

1
2 hkl : h + k = 2n

2 c 2 2 2 3
4 ,

1
4 ,

1
2

1
4 ,

3
4 ,

1
2 hkl : h + k = 2n

2 b 2 2 2 3
4 ,

1
4 ,0

1
4 ,

3
4 ,0 hkl : h + k = 2n

2 a 2 2 2 1
4 ,

1
4 ,0

3
4 ,

3
4 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 1

4 ,
1
4 ,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pba2 (32) 1; 2; 7; 8

[2] Pb2n (Pnc2, 30) 1; 3; 6; 8
[2] P2an (Pnc2, 30) 1; 4; 6; 7
[2] P222 (16) 1; 2; 3; 4
[2] P112/n (P2/c, 13) 1; 2; 5; 6
[2] P12/a1 (P2/c, 13) 1; 3; 5; 7
[2] P2/b11 (P2/c, 13) 1; 4; 5; 8

IIa none

IIb [2] Pnan (c′ = 2c) (Pnna, 52); [2] Pbnn (c′ = 2c) (Pnna, 52); [2] Pnnn (c′ = 2c) (48)

Maximal isomorphic subgroups of lowest index
IIc [2] Pban (c′ = 2c) (50); [3] Pban (a′ = 3a or b′ = 3b) (50)
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Pmma D5
2h mmm Orthorhombic

No. 51 P 21/m 2/m 2/a Patterson symmetry Pmmm

Origin at centre (2/m) at 21 2/ma

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 1
4 ,0,z (3) 2 0,y,0 (4) 2( 1

2 ,0,0) x,0,0
(5) 1̄ 0,0,0 (6) a x,y,0 (7) m x,0,z (8) m 1

4 ,y,z
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CONTINUED No. 51 Pmma

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 l 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z (3) x̄,y, z̄ (4) x + 1

2 , ȳ, z̄
(5) x̄, ȳ, z̄ (6) x + 1

2 ,y, z̄ (7) x, ȳ,z (8) x̄ + 1
2 ,y,z

hk0 : h = 2n
h00 : h = 2n

Special: as above, plus

4 k m . . 1
4 ,y,z

1
4 , ȳ,z

3
4 ,y, z̄

3
4 , ȳ, z̄ no extra conditions

4 j . m . x, 1
2 ,z x̄ + 1

2 ,
1
2 ,z x̄, 1

2 , z̄ x + 1
2 ,

1
2 , z̄ no extra conditions

4 i . m . x,0,z x̄ + 1
2 ,0,z x̄,0, z̄ x + 1

2 ,0, z̄ no extra conditions

4 h . 2 . 0,y, 1
2

1
2 , ȳ,

1
2 0, ȳ, 1

2
1
2 ,y,

1
2 hkl : h = 2n

4 g . 2 . 0,y,0 1
2 , ȳ,0 0, ȳ,0 1

2 ,y,0 hkl : h = 2n

2 f m m 2 1
4 ,

1
2 ,z

3
4 ,

1
2 , z̄ no extra conditions

2 e m m 2 1
4 ,0,z 3

4 ,0, z̄ no extra conditions

2 d . 2/m . 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2 hkl : h = 2n

2 c . 2/m . 0,0, 1
2

1
2 ,0, 1

2 hkl : h = 2n

2 b . 2/m . 0, 1
2 ,0

1
2 ,

1
2 ,0 hkl : h = 2n

2 a . 2/m . 0,0,0 1
2 ,0,0 hkl : h = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [010] p2gm
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pm2a (Pma2, 28) 1; 3; 6; 8

[2] P21 ma (Pmc21, 26) 1; 4; 6; 7
[2] Pmm2 (25) 1; 2; 7; 8
[2] P21 22 (P2221, 17) 1; 2; 3; 4
[2] P112/a (P2/c, 13) 1; 2; 5; 6
[2] P21/m11 (P21/m, 11) 1; 4; 5; 8
[2] P12/m1 (P2/m, 10) 1; 3; 5; 7

IIa none

IIb [2] Pmmn (b′ = 2b) (59); [2] Pbma (b′ = 2b) (Pbcm, 57); [2] Pbmn (b′ = 2b) (Pmna, 53); [2] Pmca (c′ = 2c) (Pbcm, 57);
[2] Pcma (c′ = 2c) (Pbam, 55); [2] Pcca (c′ = 2c) (54); [2] Aema (b′ = 2b,c′ = 2c) (C mce, 64);
[2] Amma (b′ = 2b,c′ = 2c) (C mcm, 63)

Maximal isomorphic subgroups of lowest index
IIc [2] Pmma (b′ = 2b) (51); [2] Pmma (c′ = 2c) (51); [3] Pmma (a′ = 3a) (51)

Minimal non-isomorphic supergroups
I none

II [2] Amma (C mcm, 63); [2] Bmmm (C mmm, 65); [2] C mme (67); [2] I mma (74); [2] Pmmm (a′ = 1
2 a) (47)
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Pnna D6
2h mmm Orthorhombic

No. 52 P 2/n 21/n 2/a Patterson symmetry Pmmm

Origin at 1̄ on n1a

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

2

Symmetry operations

(1) 1 (2) 2 1
4 ,0,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2 x, 1

4 ,
1
4

(5) 1̄ 0,0,0 (6) a x,y,0 (7) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (8) n(0, 1

2 ,
1
2 ) 0,y,z
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CONTINUED No. 52 Pnna

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 e 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z (3) x̄ + 1

2 ,y + 1
2 , z̄+ 1

2 (4) x, ȳ+ 1
2 , z̄+ 1

2

(5) x̄, ȳ, z̄ (6) x + 1
2 ,y, z̄ (7) x + 1

2 , ȳ+ 1
2 ,z+ 1

2 (8) x̄,y + 1
2 ,z+ 1

2

0kl : k + l = 2n
h0l : h + l = 2n
hk0 : h = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 d 2 . . x, 1
4 ,

1
4 x̄ + 1

2 ,
3
4 ,

1
4 x̄, 3

4 ,
3
4 x + 1

2 ,
1
4 ,

3
4 hkl : h + l = 2n

4 c . . 2 1
4 ,0,z 1

4 ,
1
2 , z̄+ 1

2
3
4 ,0, z̄ 3

4 ,
1
2 ,z+ 1

2 hkl : h + k + l = 2n

4 b 1̄ 0,0, 1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0 0, 1

2 ,0 hkl : h,k + l = 2n

4 a 1̄ 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,

1
2 0, 1

2 ,
1
2 hkl : h,k + l = 2n

Symmetry of special projections
Along [001] p2gm
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [010] c2mm
a′ = c b′ = a
Origin at 1

4 ,y,
1
4

Maximal non-isomorphic subgroups
I [2] Pnn2 (34) 1; 2; 7; 8

[2] Pn21 a (Pna21, 33) 1; 3; 6; 8
[2] P2na (Pnc2, 30) 1; 4; 6; 7
[2] P221 2 (P2221, 17) 1; 2; 3; 4
[2] P121/n1 (P21/c, 14) 1; 3; 5; 7
[2] P112/a (P2/c, 13) 1; 2; 5; 6
[2] P2/n11 (P2/c, 13) 1; 4; 5; 8

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] Pnna (a′ = 3a) (52); [3] Pnna (b′ = 3b) (52); [3] Pnna (c′ = 3c) (52)

Minimal non-isomorphic supergroups
I none

II [2] Bbmm (C mcm, 63); [2] Amaa (C ccm, 66); [2] C cce (68); [2] I mma (74); [2] Pncm (a′ = 1
2 a) (Pmna, 53);

[2] Pcna (b′ = 1
2 b) (Pban, 50); [2] Pbaa (c′ = 1

2 c) (Pcca, 54)
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Pmna D7
2h mmm Orthorhombic

No. 53 P 2/m 2/n 21/a Patterson symmetry Pmmm

Origin at centre (2/m) at 2/mn1

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

4

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2 1
4 ,y,

1
4 (4) 2 x,0,0

(5) 1̄ 0,0,0 (6) a x,y, 1
4 (7) n( 1

2 ,0, 1
2) x,0,z (8) m 0,y,z
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CONTINUED No. 53 Pmna

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 i 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z+ 1

2 (3) x̄+ 1
2 ,y, z̄ + 1

2 (4) x, ȳ, z̄
(5) x̄, ȳ, z̄ (6) x + 1

2 ,y, z̄ + 1
2 (7) x + 1

2 , ȳ,z+ 1
2 (8) x̄,y,z

h0l : h + l = 2n
hk0 : h = 2n
h00 : h = 2n
00l : l = 2n

Special: as above, plus

4 h m . . 0,y,z 1
2 , ȳ,z+ 1

2
1
2 ,y, z̄+ 1

2 0, ȳ, z̄ no extra conditions

4 g . 2 . 1
4 ,y,

1
4

1
4 , ȳ,

3
4

3
4 , ȳ,

3
4

3
4 ,y,

1
4 hkl : h = 2n

4 f 2 . . x, 1
2 ,0 x̄+ 1

2 ,
1
2 ,

1
2 x̄, 1

2 ,0 x + 1
2 ,

1
2 ,

1
2 hkl : h + l = 2n

4 e 2 . . x,0,0 x̄ + 1
2 ,0, 1

2 x̄,0,0 x + 1
2 ,0, 1

2 hkl : h + l = 2n

2 d 2/m . . 0, 1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : h + l = 2n

2 c 2/m . . 1
2 ,

1
2 ,0 0, 1

2 ,
1
2 hkl : h + l = 2n

2 b 2/m . . 1
2 ,0,0 0,0, 1

2 hkl : h + l = 2n

2 a 2/m . . 0,0,0 1
2 ,0, 1

2 hkl : h + l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = b b′ = c
Origin at x,0,0

Along [010] c2mm
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pmn21 (31) 1; 2; 7; 8

[2] P2na (Pnc2, 30) 1; 4; 6; 7
[2] Pm2a (Pma2, 28) 1; 3; 6; 8
[2] P2221 (17) 1; 2; 3; 4
[2] P1121/a (P21/c, 14) 1; 2; 5; 6
[2] P12/n1 (P2/c, 13) 1; 3; 5; 7
[2] P2/m11 (P2/m, 10) 1; 4; 5; 8

IIa none

IIb [2] Pbna (b′ = 2b) (Pbcn, 60); [2] Pmnn (b′ = 2b) (Pnnm, 58); [2] Pbnn (b′ = 2b) (Pnna, 52)

Maximal isomorphic subgroups of lowest index
IIc [2] Pmna (b′ = 2b) (53); [3] Pmna (a′ = 3a) (53); [3] Pmna (c′ = 3c) (53)

Minimal non-isomorphic supergroups
I none

II [2] C mce (64); [2] Bmmm (C mmm, 65); [2] Amaa (C ccm, 66); [2] I mma (74); [2] Pmaa (c′ = 1
2 c) (Pccm, 49);

[2] Pmcm (a′ = 1
2 a) (Pmma, 51)
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Pcca D8
2h mmm Orthorhombic

No. 54 P 21/c 2/c 2/a Patterson symmetry Pmmm

Origin at 1̄ on 1ca

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 1
4 ,0,z (3) 2 0,y, 1

4 (4) 2( 1
2 ,0,0) x,0, 1

4

(5) 1̄ 0,0,0 (6) a x,y,0 (7) c x,0,z (8) c 1
4 ,y,z
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CONTINUED No. 54 Pcca

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z (3) x̄,y, z̄+ 1

2 (4) x + 1
2 , ȳ, z̄+ 1

2

(5) x̄, ȳ, z̄ (6) x + 1
2 ,y, z̄ (7) x, ȳ,z+ 1

2 (8) x̄ + 1
2 ,y,z+ 1

2

0kl : l = 2n
h0l : l = 2n
hk0 : h = 2n
h00 : h = 2n
00l : l = 2n

Special: as above, plus

4 e . . 2 1
4 ,

1
2 ,z

3
4 ,

1
2 , z̄+ 1

2
3
4 ,

1
2 , z̄

1
4 ,

1
2 ,z+ 1

2 hkl : l = 2n

4 d . . 2 1
4 ,0,z 3

4 ,0, z̄+ 1
2

3
4 ,0, z̄ 1

4 ,0,z+ 1
2 hkl : l = 2n

4 c . 2 . 0,y, 1
4

1
2 , ȳ,

1
4 0, ȳ, 3

4
1
2 ,y,

3
4 hkl : h + l = 2n

4 b 1̄ 0, 1
2 ,0

1
2 ,

1
2 ,0 0, 1

2 ,
1
2

1
2 ,

1
2 ,

1
2 hkl : h, l = 2n

4 a 1̄ 0,0,0 1
2 ,0,0 0,0, 1

2
1
2 ,0, 1

2 hkl : h, l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [010] p2gm
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pc2a (Pba2, 32) 1; 3; 6; 8

[2] P21 ca (Pca21, 29) 1; 4; 6; 7
[2] Pcc2 (27) 1; 2; 7; 8
[2] P21 22 (P2221, 17) 1; 2; 3; 4
[2] P21/c11 (P21/c, 14) 1; 4; 5; 8
[2] P112/a (P2/c, 13) 1; 2; 5; 6
[2] P12/c1 (P2/c, 13) 1; 3; 5; 7

IIa none

IIb [2] Pnca (b′ = 2b) (Pbcn, 60); [2] Pccn (b′ = 2b) (56); [2] Pncn (b′ = 2b) (Pnna, 52)

Maximal isomorphic subgroups of lowest index
IIc [2] Pcca (b′ = 2b) (54); [3] Pcca (a′ = 3a) (54); [3] Pcca (c′ = 3c) (54)

Minimal non-isomorphic supergroups
I none

II [2] Aema (C mce, 64); [2] Bmem (C mme, 67); [2] C cce (68); [2] I bca (73); [2] Pccm (a′ = 1
2 a) (49); [2] Pmma (c′ = 1

2 c) (51)
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Pbam D9
2h mmm Orthorhombic

No. 55 P 21/b 21/a 2/m Patterson symmetry Pmmm

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2(0, 1
2 ,0) 1

4 ,y,0 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 1̄ 0,0,0 (6) m x,y,0 (7) a x, 1

4 ,z (8) b 1
4 ,y,z
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CONTINUED No. 55 Pbam

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 i 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄ + 1
2 ,y + 1

2 , z̄ (4) x + 1
2 , ȳ + 1

2 , z̄
(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) x + 1

2 , ȳ+ 1
2 ,z (8) x̄ + 1

2 ,y + 1
2 ,z

0kl : k = 2n
h0l : h = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 h . . m x,y, 1
2 x̄, ȳ, 1

2 x̄+ 1
2 ,y + 1

2 ,
1
2 x + 1

2 , ȳ+ 1
2 ,

1
2 no extra conditions

4 g . . m x,y,0 x̄, ȳ,0 x̄ + 1
2 ,y + 1

2 ,0 x + 1
2 , ȳ + 1

2 ,0 no extra conditions

4 f . . 2 0, 1
2 ,z

1
2 ,0, z̄ 0, 1

2 , z̄
1
2 ,0,z hkl : h + k = 2n

4 e . . 2 0,0,z 1
2 ,

1
2 , z̄ 0,0, z̄ 1

2 ,
1
2 ,z hkl : h + k = 2n

2 d . . 2/m 0, 1
2 ,

1
2

1
2 ,0, 1

2 hkl : h + k = 2n

2 c . . 2/m 0, 1
2 ,0

1
2 ,0,0 hkl : h + k = 2n

2 b . . 2/m 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 a . . 2/m 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p2gg
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pba2 (32) 1; 2; 7; 8

[2] Pb21 m (Pmc21, 26) 1; 3; 6; 8
[2] P21 am (Pmc21, 26) 1; 4; 6; 7
[2] P21 21 2 (18) 1; 2; 3; 4
[2] P121/a1 (P21/c, 14) 1; 3; 5; 7
[2] P21/b11 (P21/c, 14) 1; 4; 5; 8
[2] P112/m (P2/m, 10) 1; 2; 5; 6

IIa none

IIb [2] Pnam (c′ = 2c) (Pnma, 62); [2] Pbnm (c′ = 2c) (Pnma, 62); [2] Pnnm (c′ = 2c) (58)

Maximal isomorphic subgroups of lowest index
IIc [2] Pbam (c′ = 2c) (55); [3] Pbam (a′ = 3a or b′ = 3b) (55)

Minimal non-isomorphic supergroups
I [2] P4/mbm (127); [2] P42/mbc (135)

II [2] Aeam (C mce, 64); [2] Bbem (C mce, 64); [2] C mmm (65); [2] I bam (72); [2] Pbmm (a′ = 1
2 a) (Pmma, 51);

[2] Pmam (b′ = 1
2 b) (Pmma, 51)
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Pccn D10
2h mmm Orthorhombic

No. 56 P 21/c 21/c 2/n Patterson symmetry Pmmm

Origin at 1̄ on 11n

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

2

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 1̄ 0,0,0 (6) n( 1
2 ,

1
2 ,0) x,y,0 (7) c x, 1

4 ,z (8) c 1
4 ,y,z
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CONTINUED No. 56 Pccn

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 e 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ, z̄+ 1

2

(5) x̄, ȳ, z̄ (6) x + 1
2 ,y + 1

2 , z̄ (7) x, ȳ+ 1
2 ,z+ 1

2 (8) x̄+ 1
2 ,y,z+ 1

2

0kl : l = 2n
h0l : l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 d . . 2 1
4 ,

3
4 ,z

3
4 ,

1
4 , z̄+ 1

2
3
4 ,

1
4 , z̄

1
4 ,

3
4 ,z+ 1

2 hkl : l = 2n

4 c . . 2 1
4 ,

1
4 ,z

3
4 ,

3
4 , z̄+ 1

2
3
4 ,

3
4 , z̄

1
4 ,

1
4 ,z+ 1

2 hkl : l = 2n

4 b 1̄ 0,0, 1
2

1
2 ,

1
2 ,

1
2 0, 1

2 ,0
1
2 ,0,0 hkl : h + k,h + l,k + l = 2n

4 a 1̄ 0,0,0 1
2 ,

1
2 ,0 0, 1

2 ,
1
2

1
2 ,0, 1

2 hkl : h + k,h + l,k + l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 1

4 ,
1
4 ,z

Along [100] p2mg
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [010] p2gm
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pc21 n (Pna21, 33) 1; 3; 6; 8

[2] P21 cn (Pna21, 33) 1; 4; 6; 7
[2] Pcc2 (27) 1; 2; 7; 8
[2] P21 21 2 (18) 1; 2; 3; 4
[2] P121/c1 (P21/c, 14) 1; 3; 5; 7
[2] P21/c11 (P21/c, 14) 1; 4; 5; 8
[2] P112/n (P2/c, 13) 1; 2; 5; 6

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] Pccn (a′ = 3a or b′ = 3b) (56); [3] Pccn (c′ = 3c) (56)

Minimal non-isomorphic supergroups
I [2] P4/ncc (130); [2] P42/ncm (138)

II [2] Aema (C mce, 64); [2] Bmeb (C mce, 64); [2] C ccm (66); [2] I bam (72); [2] Pccb (a′ = 1
2 a) (Pcca, 54);

[2] Pcca (b′ = 1
2 b) (54); [2] Pmmn (c′ = 1

2 c) (59)
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Pbcm D11
2h mmm Orthorhombic

No. 57 P 2/b 21/c 21/m Patterson symmetry Pmmm

Origin at 1̄ on b121

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

4

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,0
(5) 1̄ 0,0,0 (6) m x,y, 1

4 (7) c x, 1
4 ,z (8) b 0,y,z
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CONTINUED No. 57 Pbcm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 e 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) x̄,y + 1

2 , z̄+ 1
2 (4) x, ȳ + 1

2 , z̄
(5) x̄, ȳ, z̄ (6) x,y, z̄+ 1

2 (7) x, ȳ + 1
2 ,z+ 1

2 (8) x̄,y + 1
2 ,z

0kl : k = 2n
h0l : l = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 d . . m x,y, 1
4 x̄, ȳ, 3

4 x̄,y + 1
2 ,

1
4 x, ȳ + 1

2 ,
3
4 no extra conditions

4 c 2 . . x, 1
4 ,0 x̄, 3

4 ,
1
2 x̄, 3

4 ,0 x, 1
4 ,

1
2 hkl : l = 2n

4 b 1̄ 1
2 ,0,0 1

2 ,0, 1
2

1
2 ,

1
2 ,

1
2

1
2 ,

1
2 ,0 hkl : k, l = 2n

4 a 1̄ 0,0,0 0,0, 1
2 0, 1

2 ,
1
2 0, 1

2 ,0 hkl : k, l = 2n

Symmetry of special projections
Along [001] p2gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pbc21 (Pca21, 29) 1; 2; 7; 8

[2] P2cm (Pma2, 28) 1; 4; 6; 7
[2] Pb21 m (Pmc21, 26) 1; 3; 6; 8
[2] P221 21 (P21 21 2, 18) 1; 2; 3; 4
[2] P121/c1 (P21/c, 14) 1; 3; 5; 7
[2] P2/b11 (P2/c, 13) 1; 4; 5; 8
[2] P1121/m (P21/m, 11) 1; 2; 5; 6

IIa none

IIb [2] Pbnm (a′ = 2a) (Pnma, 62); [2] Pbca (a′ = 2a) (61); [2] Pbna (a′ = 2a) (Pbcn, 60)

Maximal isomorphic subgroups of lowest index
IIc [2] Pbcm (a′ = 2a) (57); [3] Pbcm (b′ = 3b) (57); [3] Pbcm (c′ = 3c) (57)

Minimal non-isomorphic supergroups
I none

II [2] C mcm (63); [2] Bbem (C mce, 64); [2] Aemm (C mme, 67); [2] I bam (72); [2] Pmcm (b′ = 1
2 b) (Pmma, 51);

[2] Pbmm (c′ = 1
2 c) (Pmma, 51)
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Pnnm D12
2h mmm Orthorhombic

No. 58 P 21/n 21/n 2/m Patterson symmetry Pmmm

Origin at centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2(0, 1
2 ,0) 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 1̄ 0,0,0 (6) m x,y,0 (7) n( 1
2 ,0, 1

2) x, 1
4 ,z (8) n(0, 1

2 ,
1
2 ) 1

4 ,y,z
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CONTINUED No. 58 Pnnm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 h 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄ + 1
2 ,y + 1

2 , z̄+ 1
2 (4) x + 1

2 , ȳ+ 1
2 , z̄+ 1

2

(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) x + 1
2 , ȳ+ 1

2 ,z+ 1
2 (8) x̄ + 1

2 ,y + 1
2 ,z+ 1

2

0kl : k + l = 2n
h0l : h + l = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 g . . m x,y,0 x̄, ȳ,0 x̄ + 1
2 ,y + 1

2 ,
1
2 x + 1

2 , ȳ + 1
2 ,

1
2 no extra conditions

4 f . . 2 0, 1
2 ,z

1
2 ,0, z̄+ 1

2 0, 1
2 , z̄

1
2 ,0,z+ 1

2 hkl : h + k + l = 2n

4 e . . 2 0,0,z 1
2 ,

1
2 , z̄+ 1

2 0,0, z̄ 1
2 ,

1
2 ,z+ 1

2 hkl : h + k + l = 2n

2 d . . 2/m 0, 1
2 ,

1
2

1
2 ,0,0 hkl : h + k + l = 2n

2 c . . 2/m 0, 1
2 ,0

1
2 ,0, 1

2 hkl : h + k + l = 2n

2 b . . 2/m 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a . . 2/m 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p2gg
a′ = a b′ = b
Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [010] c2mm
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pnn2 (34) 1; 2; 7; 8

[2] Pn21 m (Pmn21, 31) 1; 3; 6; 8
[2] P21 nm (Pmn21, 31) 1; 4; 6; 7
[2] P21 21 2 (18) 1; 2; 3; 4
[2] P121/n1 (P21/c, 14) 1; 3; 5; 7
[2] P21/n11 (P21/c, 14) 1; 4; 5; 8
[2] P112/m (P2/m, 10) 1; 2; 5; 6

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] Pnnm (a′ = 3a or b′ = 3b) (58); [3] Pnnm (c′ = 3c) (58)

Minimal non-isomorphic supergroups
I [2] P4/mnc (128); [2] P42/mnm (136)

II [2] Amam (C mcm, 63); [2] Bbmm (C mcm, 63); [2] C ccm (66); [2] I mmm (71); [2] Pncm (a′ = 1
2 a) (Pmna, 53);

[2] Pcnm (b′ = 1
2 b) (Pmna, 53); [2] Pbam (c′ = 1

2 c) (55)

289



Pmmn D13
2h mmm Orthorhombic

No. 59 P 21/m 21/m 2/n Patterson symmetry Pmmm

ORIGIN CHOICE 1

Origin at mm2/n, at 1
4 ,

1
4 ,0 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2(0, 1
2 ,0) 1

4 ,y,0 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 1̄ 1

4 ,
1
4 ,0 (6) n( 1

2 ,
1
2 ,0) x,y,0 (7) m x,0,z (8) m 0,y,z
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CONTINUED No. 59 Pmmn

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄ + 1
2 ,y + 1

2 , z̄ (4) x + 1
2 , ȳ + 1

2 , z̄
(5) x̄+ 1

2 , ȳ + 1
2 , z̄ (6) x + 1

2 ,y + 1
2 , z̄ (7) x, ȳ,z (8) x̄,y,z

hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 f . m . x,0,z x̄,0,z x̄ + 1
2 ,

1
2 , z̄ x + 1

2 ,
1
2 , z̄ no extra conditions

4 e m . . 0,y,z 0, ȳ,z 1
2 ,y + 1

2 , z̄
1
2 , ȳ+ 1

2 , z̄ no extra conditions

4 d 1̄ 1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,

1
2

1
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : h,k = 2n

4 c 1̄ 1
4 ,

1
4 ,0

3
4 ,

3
4 ,0

1
4 ,

3
4 ,0

3
4 ,

1
4 ,0 hkl : h,k = 2n

2 b m m 2 0, 1
2 ,z

1
2 ,0, z̄ no extra conditions

2 a m m 2 0,0,z 1
2 ,

1
2 , z̄ no extra conditions

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,0

Along [010] p2gm
a′ = c b′ = a
Origin at 1

4 ,y,0

Maximal non-isomorphic subgroups
I [2] Pm21 n (Pmn21, 31) 1; 3; 6; 8

[2] P21 mn (Pmn21, 31) 1; 4; 6; 7
[2] Pmm2 (25) 1; 2; 7; 8
[2] P21 21 2 (18) 1; 2; 3; 4
[2] P112/n (P2/c, 13) 1; 2; 5; 6
[2] P121/m1 (P21/m, 11) 1; 3; 5; 7
[2] P21/m11 (P21/m, 11) 1; 4; 5; 8

IIa none

IIb [2] Pcmn (c′ = 2c) (Pnma, 62); [2] Pmcn (c′ = 2c) (Pnma, 62); [2] Pccn (c′ = 2c) (56)

Maximal isomorphic subgroups of lowest index
IIc [2] Pmmn (c′ = 2c) (59); [3] Pmmn (a′ = 3a or b′ = 3b) (59)

Minimal non-isomorphic supergroups
I [2] P4/nmm (129); [2] P42/nmc (137)

II [2] Amma (C mcm, 63); [2] Bmmb (C mcm, 63); [2] C mmm (65); [2] I mmm (71); [2] Pmmb (a′ = 1
2 a) (Pmma, 51);

[2] Pmma (b′ = 1
2 b) (51)
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Pmmn D13
2h mmm Orthorhombic

No. 59 P 21/m 21/m 2/n Patterson symmetry Pmmm

ORIGIN CHOICE 2

Origin at 1̄ at 21 21 n, at − 1
4 ,− 1

4 ,0 from mm2

Asymmetric unit 0 ≤ x ≤ 1
4 ; − 1

4 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 0,y,0 (4) 2( 1
2 ,0,0) x,0,0

(5) 1̄ 0,0,0 (6) n( 1
2 ,

1
2 ,0) x,y,0 (7) m x, 1

4 ,z (8) m 1
4 ,y,z
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CONTINUED No. 59 Pmmn

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) x̄,y + 1
2 , z̄ (4) x + 1

2 , ȳ, z̄
(5) x̄, ȳ, z̄ (6) x + 1

2 ,y + 1
2 , z̄ (7) x, ȳ+ 1

2 ,z (8) x̄ + 1
2 ,y,z

hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

4 f . m . x, 1
4 ,z x̄+ 1

2 ,
1
4 ,z x̄, 3

4 , z̄ x + 1
2 ,

3
4 , z̄ no extra conditions

4 e m . . 1
4 ,y,z

1
4 , ȳ+ 1

2 ,z
3
4 ,y + 1

2 , z̄
3
4 , ȳ, z̄ no extra conditions

4 d 1̄ 0,0, 1
2

1
2 ,

1
2 ,

1
2 0, 1

2 ,
1
2

1
2 ,0, 1

2 hkl : h,k = 2n

4 c 1̄ 0,0,0 1
2 ,

1
2 ,0 0, 1

2 ,0
1
2 ,0,0 hkl : h,k = 2n

2 b m m 2 1
4 ,

3
4 ,z

3
4 ,

1
4 , z̄ no extra conditions

2 a m m 2 1
4 ,

1
4 ,z

3
4 ,

3
4 , z̄ no extra conditions

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 1

4 ,
1
4 ,z

Along [100] p2mg
a′ = b b′ = c
Origin at x,0,0

Along [010] p2gm
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pm21 n (Pmn21, 31) 1; 3; 6; 8

[2] P21 mn (Pmn21, 31) 1; 4; 6; 7
[2] Pmm2 (25) 1; 2; 7; 8
[2] P21 21 2 (18) 1; 2; 3; 4
[2] P112/n (P2/c, 13) 1; 2; 5; 6
[2] P121/m1 (P21/m, 11) 1; 3; 5; 7
[2] P21/m11 (P21/m, 11) 1; 4; 5; 8

IIa none

IIb [2] Pcmn (c′ = 2c) (Pnma, 62); [2] Pmcn (c′ = 2c) (Pnma, 62); [2] Pccn (c′ = 2c) (56)

Maximal isomorphic subgroups of lowest index
IIc [2] Pmmn (c′ = 2c) (59); [3] Pmmn (a′ = 3a or b′ = 3b) (59)

Minimal non-isomorphic supergroups
I [2] P4/nmm (129); [2] P42/nmc (137)

II [2] Amma (C mcm, 63); [2] Bmmb (C mcm, 63); [2] C mmm (65); [2] I mmm (71); [2] Pmmb (a′ = 1
2 a) (Pmma, 51);

[2] Pmma (b′ = 1
2 b) (51)
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Pbcn D14
2h mmm Orthorhombic

No. 60 P 21/b 2/c 21/n Patterson symmetry Pmmm

Origin at 1̄ on 1c1

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,
1
4 ,z (3) 2 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 1̄ 0,0,0 (6) n( 1

2 ,
1
2 ,0) x,y, 1

4 (7) c x,0,z (8) b 1
4 ,y,z
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CONTINUED No. 60 Pbcn

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z+ 1
2 (3) x̄,y, z̄ + 1

2 (4) x + 1
2 , ȳ + 1

2 , z̄
(5) x̄, ȳ, z̄ (6) x + 1

2 ,y + 1
2 , z̄+ 1

2 (7) x, ȳ,z+ 1
2 (8) x̄+ 1

2 ,y + 1
2 ,z

0kl : k = 2n
h0l : l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 c . 2 . 0,y, 1
4

1
2 , ȳ + 1

2 ,
3
4 0, ȳ, 3

4
1
2 ,y + 1

2 ,
1
4 hkl : h + k = 2n

4 b 1̄ 0, 1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,0,0 hkl : h + k, l = 2n

4 a 1̄ 0,0,0 1
2 ,

1
2 ,

1
2 0,0, 1

2
1
2 ,

1
2 ,0 hkl : h + k, l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2gm
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] P21 cn (Pna21, 33) 1; 4; 6; 7

[2] Pb2n (Pnc2, 30) 1; 3; 6; 8
[2] Pbc21 (Pca21, 29) 1; 2; 7; 8
[2] P21 221 (P21 21 2, 18) 1; 2; 3; 4
[2] P1121/n (P21/c, 14) 1; 2; 5; 6
[2] P21/b11 (P21/c, 14) 1; 4; 5; 8
[2] P12/c1 (P2/c, 13) 1; 3; 5; 7

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] Pbcn (a′ = 3a) (60); [3] Pbcn (b′ = 3b) (60); [3] Pbcn (c′ = 3c) (60)

Minimal non-isomorphic supergroups
I none

II [2] C mcm (63); [2] Aema (C mce, 64); [2] Bbeb (C cce, 68); [2] I bam (72); [2] Pbmn (c′ = 1
2 c) (Pmna, 53);

[2] Pbcb (a′ = 1
2 a) (Pcca, 54); [2] Pmca (b′ = 1

2 b) (Pbcm, 57)
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Pbca D15
2h mmm Orthorhombic

No. 61 P 21/b 21/c 21/a Patterson symmetry Pmmm

Origin at 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 1̄ 0,0,0 (6) a x,y, 1

4 (7) c x, 1
4 ,z (8) b 1

4 ,y,z
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CONTINUED No. 61 Pbca

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 c 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ + 1

2 , z̄
(5) x̄, ȳ, z̄ (6) x + 1

2 ,y, z̄ + 1
2 (7) x, ȳ+ 1

2 ,z+ 1
2 (8) x̄+ 1

2 ,y + 1
2 ,z

0kl : k = 2n
h0l : l = 2n
hk0 : h = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 b 1̄ 0,0, 1
2

1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,

1
2 hkl : h + k,h + l,k + l = 2n

4 a 1̄ 0,0,0 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,0 hkl : h + k,h + l,k + l = 2n

Symmetry of special projections
Along [001] p2gm
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2gm
a′ = 1

2 c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pbc21 (Pca21, 29) 1; 2; 7; 8

[2] Pb21 a (Pca21, 29) 1; 3; 6; 8
[2] P21 ca (Pca21, 29) 1; 4; 6; 7
[2] P21 21 21 (19) 1; 2; 3; 4
[2] P1121/a (P21/c, 14) 1; 2; 5; 6
[2] P121/c1 (P21/c, 14) 1; 3; 5; 7
[2] P21/b11 (P21/c, 14) 1; 4; 5; 8

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] Pbca (a′ = 3a or b′ = 3b or c′ = 3c) (61)

Minimal non-isomorphic supergroups
I [3] Pa 3̄ (205)

II [2] Aema (C mce, 64); [2] Bbem (C mce, 64); [2] C mce (64); [2] I bca (73); [2] Pbcm (a′ = 1
2 a) (57);

[2] Pmca (b′ = 1
2 b) (Pbcm, 57); [2] Pbma (c′ = 1

2 c) (Pbcm, 57)

297



Pnma D16
2h mmm Orthorhombic

No. 62 P 21/n 21/m 21/a Patterson symmetry Pmmm

Origin at 1̄ on 121 1

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 1̄ 0,0,0 (6) a x,y, 1
4 (7) m x, 1

4 ,z (8) n(0, 1
2 ,

1
2 ) 1

4 ,y,z
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CONTINUED No. 62 Pnma

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄ (4) x + 1

2 , ȳ+ 1
2 , z̄+ 1

2

(5) x̄, ȳ, z̄ (6) x + 1
2 ,y, z̄ + 1

2 (7) x, ȳ+ 1
2 ,z (8) x̄ + 1

2 ,y + 1
2 ,z+ 1

2

0kl : k + l = 2n
hk0 : h = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

4 c . m . x, 1
4 ,z x̄ + 1

2 ,
3
4 ,z+ 1

2 x̄, 3
4 , z̄ x + 1

2 ,
1
4 , z̄+ 1

2 no extra conditions

4 b 1̄ 0,0, 1
2

1
2 ,0,0 0, 1

2 ,
1
2

1
2 ,

1
2 ,0 hkl : h + l,k = 2n

4 a 1̄ 0,0,0 1
2 ,0, 1

2 0, 1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : h + l,k = 2n

Symmetry of special projections
Along [001] p2gm
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [010] p2gg
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] Pn21 a (Pna21, 33) 1; 3; 6; 8

[2] Pnm21 (Pmn21, 31) 1; 2; 7; 8
[2] P21 ma (Pmc21, 26) 1; 4; 6; 7
[2] P21 21 21 (19) 1; 2; 3; 4
[2] P1121/a (P21/c, 14) 1; 2; 5; 6
[2] P21/n11 (P21/c, 14) 1; 4; 5; 8
[2] P121/m1 (P21/m, 11) 1; 3; 5; 7

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] Pnma (a′ = 3a) (62); [3] Pnma (b′ = 3b) (62); [3] Pnma (c′ = 3c) (62)

Minimal non-isomorphic supergroups
I none

II [2] Amma (C mcm, 63); [2] Bbmm (C mcm, 63); [2] C cme (C mce, 64); [2] I mma (74); [2] Pcma (b′ = 1
2 b) (Pbam, 55);

[2] Pbma (c′ = 1
2 c) (Pbcm, 57); [2] Pnmm (a′ = 1

2 a) (Pmmn, 59)
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C mcm D17
2h mmm Orthorhombic

No. 63 C 2/m 2/c 21/m Patterson symmetry C mmm

Origin at centre (2/m) at 2/mc21

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 0,0,z (3) 2 0,y, 1
4 (4) 2 x,0,0

(5) 1̄ 0,0,0 (6) m x,y, 1
4 (7) c x,0,z (8) m 0,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 1̄ 1
4 ,

1
4 ,0 (6) n( 1

2 ,
1
2 ,0) x,y, 1

4 (7) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (8) b 1

4 ,y,z
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CONTINUED No. 63 C mcm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

16 h 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) x̄,y, z̄+ 1

2 (4) x, ȳ, z̄
(5) x̄, ȳ, z̄ (6) x,y, z̄+ 1

2 (7) x, ȳ,z+ 1
2 (8) x̄,y,z

hkl : h + k = 2n
0kl : k = 2n
h0l : h, l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 g . . m x,y, 1
4 x̄, ȳ, 3

4 x̄,y, 1
4 x, ȳ, 3

4 no extra conditions

8 f m . . 0,y,z 0, ȳ,z+ 1
2 0,y, z̄+ 1

2 0, ȳ, z̄ no extra conditions

8 e 2 . . x,0,0 x̄,0, 1
2 x̄,0,0 x,0, 1

2 hkl : l = 2n

8 d 1̄ 1
4 ,

1
4 ,0

3
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2

1
4 ,

3
4 ,0 hkl : k, l = 2n

4 c m 2 m 0,y, 1
4 0, ȳ, 3

4 no extra conditions

4 b 2/m . . 0, 1
2 ,0 0, 1

2 ,
1
2 hkl : l = 2n

4 a 2/m . . 0,0,0 0,0, 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 2cm (Ama2, 40) (1; 4; 6; 7)+

[2] C m2m (Amm2, 38) (1; 3; 6; 8)+
[2] C mc21 (36) (1; 2; 7; 8)+
[2] C 2221 (20) (1; 2; 3; 4)+
[2] C 12/c1 (C 2/c, 15) (1; 3; 5; 7)+
[2] C 2/m11 (C 2/m, 12) (1; 4; 5; 8)+
[2] C 1121/m (P21/m, 11) (1; 2; 5; 6)+

IIa [2] Pbnm (Pnma, 62) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pmcn (Pnma, 62) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1
2 ,

1
2 ,0)

[2] Pbcn (60) 1; 3; 5; 7; (2; 4; 6; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pmnm (Pmmn, 59) 1; 3; 6; 8; (2; 4; 5; 7)+ ( 1
2 ,

1
2 ,0)

[2] Pmnn (Pnnm, 58) 1; 4; 5; 8; (2; 3; 6; 7)+ ( 1
2 ,

1
2 ,0)

[2] Pbcm (57) 1; 4; 6; 7; (2; 3; 5; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pbnn (Pnna, 52) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pmcm (Pmma, 51) 1; 2; 3; 4; 5; 6; 7; 8

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] C mcm (a′ = 3a) (63); [3] C mcm (b′ = 3b) (63); [3] C mcm (c′ = 3c) (63)

Minimal non-isomorphic supergroups
I [3] P63/mcm (193); [3] P63/mmc (194)
II [2] F mmm (69); [2] Pmcm (a′ = 1

2 a,b′ = 1
2 b) (Pmma, 51); [2] C mmm (c′ = 1

2 c) (65)
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C mce D18
2h mmm Orthorhombic

No. 64 C 2/m 2/c 21/e Patterson symmetry C mmm

Former space-group symbol C mca; cf. Chapter 1.3

Origin at centre (2/m) at 2/mn1

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x,0,0

(5) 1̄ 0,0,0 (6) b x,y, 1
4 (7) c x, 1

4 ,z (8) m 0,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 1̄ 1
4 ,

1
4 ,0 (6) a x,y, 1

4 (7) n( 1
2 ,0, 1

2) x,0,z (8) b 1
4 ,y,z
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CONTINUED No. 64 C mce

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

16 g 1 (1) x,y,z (2) x̄, ȳ + 1
2 ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x, ȳ, z̄
(5) x̄, ȳ, z̄ (6) x,y + 1

2 , z̄+ 1
2 (7) x, ȳ+ 1

2 ,z+ 1
2 (8) x̄,y,z

hkl : h + k = 2n
0kl : k = 2n
h0l : h, l = 2n
hk0 : h,k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 f m . . 0,y,z 0, ȳ+ 1
2 ,z+ 1

2 0,y + 1
2 , z̄+ 1

2 0, ȳ, z̄ no extra conditions

8 e . 2 . 1
4 ,y,

1
4

3
4 , ȳ + 1

2 ,
3
4

3
4 , ȳ,

3
4

1
4 ,y + 1

2 ,
1
4 hkl : h = 2n

8 d 2 . . x,0,0 x̄, 1
2 ,

1
2 x̄,0,0 x, 1

2 ,
1
2 hkl : k + l = 2n

8 c 1̄ 1
4 ,

1
4 ,0

3
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,

1
2

1
4 ,

3
4 ,0 hkl : k, l = 2n

4 b 2/m . . 1
2 ,0,0 1

2 ,
1
2 ,

1
2 hkl : k + l = 2n

4 a 2/m . . 0,0,0 0, 1
2 ,

1
2 hkl : k + l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] p2gm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C 2ce (Aea2, 41) (1; 4; 6; 7)+

[2] C m2e (Aem2, 39) (1; 3; 6; 8)+
[2] C mc21 (36) (1; 2; 7; 8)+
[2] C 2221 (20) (1; 2; 3; 4)+
[2] C 12/c1 (C 2/c, 15) (1; 3; 5; 7)+
[2] C 1121/e (P21/c, 14) (1; 2; 5; 6)+
[2] C 2/m11 (C 2/m, 12) (1; 4; 5; 8)+

IIa [2] Pmnb (Pnma, 62) 1; 3; 6; 8; (2; 4; 5; 7) + ( 1
2 ,

1
2 ,0)

[2] Pbca (61) 1; 3; 5; 7; (2; 4; 6; 8) + ( 1
2 ,

1
2 ,0)

[2] Pbna (Pbcn, 60) 1; 2; 3; 4; (5; 6; 7; 8) + ( 1
2 ,

1
2 ,0)

[2] Pmca (Pbcm, 57) 1; 2; 7; 8; (3; 4; 5; 6) + ( 1
2 ,

1
2 ,0)

[2] Pbnb (Pccn, 56) 1; 2; 5; 6; (3; 4; 7; 8) + ( 1
2 ,

1
2 ,0)

[2] Pmcb (Pbam, 55) 1; 2; 3; 4; 5; 6; 7; 8
[2] Pbcb (Pcca, 54) 1; 4; 6; 7; (2; 3; 5; 8) + ( 1

2 ,
1
2 ,0)

[2] Pmna (53) 1; 4; 5; 8; (2; 3; 6; 7) + ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] C mce (a′ = 3a) (64); [3] C mce (b′ = 3b) (64); [3] C mce (c′ = 3c) (64)

Minimal non-isomorphic supergroups
I none
II [2] F mmm (69); [2] Pmcm (a′ = 1

2 a,b′ = 1
2 b) (Pmma, 51); [2] C mme (c′ = 1

2 c) (67)
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C mmm D19
2h mmm Orthorhombic

No. 65 C 2/m 2/m 2/m Patterson symmetry C mmm

Origin at centre (mmm)

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 1̄ 0,0,0 (6) m x,y,0 (7) m x,0,z (8) m 0,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 1̄ 1
4 ,

1
4 ,0 (6) n( 1

2 ,
1
2 ,0) x,y,0 (7) a x, 1

4 ,z (8) b 1
4 ,y,z
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CONTINUED No. 65 C mmm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

16 r 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) x, ȳ,z (8) x̄,y,z

hkl : h + k = 2n
0kl : k = 2n
h0l : h = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

8 q . . m x,y, 1
2 x̄, ȳ, 1

2 x̄,y, 1
2 x, ȳ, 1

2 no extra conditions

8 p . . m x,y,0 x̄, ȳ,0 x̄,y,0 x, ȳ,0 no extra conditions

8 o . m . x,0,z x̄,0,z x̄,0, z̄ x,0, z̄ no extra conditions

8 n m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄ no extra conditions

8 m . . 2 1
4 ,

1
4 ,z

3
4 ,

1
4 , z̄

3
4 ,

3
4 , z̄

1
4 ,

3
4 ,z hkl : h = 2n

4 l m m 2 0, 1
2 ,z 0, 1

2 , z̄ no extra conditions

4 k m m 2 0,0,z 0,0, z̄ no extra conditions

4 j m 2 m 0,y, 1
2 0, ȳ, 1

2 no extra conditions

4 i m 2 m 0,y,0 0, ȳ,0 no extra conditions

4 h 2 m m x,0, 1
2 x̄,0, 1

2 no extra conditions

4 g 2 m m x,0,0 x̄,0,0 no extra conditions

4 f . . 2/m 1
4 ,

1
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : h = 2n

4 e . . 2/m 1
4 ,

1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

2 d m m m 0,0, 1
2 no extra conditions

2 c m m m 1
2 ,0, 1

2 no extra conditions

2 b m m m 1
2 ,0,0 no extra conditions

2 a m m m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = c b′ = 1

2 a
Origin at 0,y,0
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C mmm No. 65 CONTINUED

Maximal non-isomorphic subgroups
I [2] C m2m (Amm2, 38) (1; 3; 6; 8)+

[2] C 2mm (Amm2, 38) (1; 4; 6; 7)+
[2] C mm2 (35) (1; 2; 7; 8)+
[2] C 222 (21) (1; 2; 3; 4)+
[2] C 12/m1 (C 2/m, 12) (1; 3; 5; 7)+
[2] C 2/m11 (C 2/m, 12) (1; 4; 5; 8)+
[2] C 112/m (P2/m, 10) (1; 2; 5; 6)+

IIa [2] Pmmn (59) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1
2 ,

1
2 ,0)

[2] Pbam (55) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pbmn (Pmna, 53) 1; 3; 5; 7; (2; 4; 6; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pman (Pmna, 53) 1; 4; 5; 8; (2; 3; 6; 7)+ ( 1
2 ,

1
2 ,0)

[2] Pmam (Pmma, 51) 1; 3; 6; 8; (2; 4; 5; 7)+ ( 1
2 ,

1
2 ,0)

[2] Pbmm (Pmma, 51) 1; 4; 6; 7; (2; 3; 5; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pban (50) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pmmm (47) 1; 2; 3; 4; 5; 6; 7; 8

IIb [2] C ccm (c′ = 2c) (66); [2] C cmm (c′ = 2c) (C mcm, 63); [2] C mcm (c′ = 2c) (63); [2] I bmm (c′ = 2c) (I mma, 74);
[2] I mam (c′ = 2c) (I mma, 74); [2] I bam (c′ = 2c) (72); [2] I mmm (c′ = 2c) (71)

Maximal isomorphic subgroups of lowest index
IIc [2] C mmm (c′ = 2c) (65); [3] C mmm (a′ = 3a or b′ = 3b) (65)

Minimal non-isomorphic supergroups
I [2] P4/mmm (123); [2] P4/mbm (127); [2] P42/mcm (132); [2] P42/mnm (136); [3] P6/mmm (191)

II [2] F mmm (69); [2] Pmmm (a′ = 1
2 a,b′ = 1

2 b) (47)
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C ccm D20
2h mmm Orthorhombic

No. 66 C 2/c 2/c 2/m Patterson symmetry C mmm

Origin at centre (2/m) at cc2/m

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y, 1

4 (4) 2 x,0, 1
4

(5) 1̄ 0,0,0 (6) m x,y,0 (7) c x,0,z (8) c 0,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 1̄ 1
4 ,

1
4 ,0 (6) n( 1

2 ,
1
2 ,0) x,y,0 (7) n( 1

2 ,0, 1
2 ) x, 1

4 ,z (8) n(0, 1
2 ,

1
2) 1

4 ,y,z

Maximal isomorphic subgroups of lowest index
IIc [3] C ccm (a′ = 3a or b′ = 3b) (66); [3] C ccm (c′ = 3c) (66)

Minimal non-isomorphic supergroups
I [2] P4/mcc (124); [2] P4/mnc (128); [2] P42/mmc (131); [2] P42/mbc (135); [3] P6/mcc (192)

II [2] F mmm (69); [2] Pccm (a′ = 1
2 a,b′ = 1

2 b) (49); [2] C mmm (c′ = 1
2 c) (65)
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CONTINUED No. 66 C ccm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

16 m 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ + 1
2 (4) x, ȳ, z̄+ 1

2

(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) x, ȳ,z+ 1
2 (8) x̄,y,z+ 1

2

hkl : h + k = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 l . . m x,y,0 x̄, ȳ,0 x̄,y, 1
2 x, ȳ, 1

2 no extra conditions

8 k . . 2 1
4 ,

1
4 ,z

3
4 ,

1
4 , z̄+ 1

2
3
4 ,

3
4 , z̄

1
4 ,

3
4 ,z+ 1

2 hkl : k + l = 2n

8 j . . 2 0, 1
2 ,z 0, 1

2 , z̄+ 1
2 0, 1

2 , z̄ 0, 1
2 ,z+ 1

2 hkl : l = 2n

8 i . . 2 0,0,z 0,0, z̄+ 1
2 0,0, z̄ 0,0,z+ 1

2 hkl : l = 2n

8 h . 2 . 0,y, 1
4 0, ȳ, 1

4 0, ȳ, 3
4 0,y, 3

4 hkl : l = 2n

8 g 2 . . x,0, 1
4 x̄,0, 1

4 x̄,0, 3
4 x,0, 3

4 hkl : l = 2n

4 f . . 2/m 1
4 ,

3
4 ,0

3
4 ,

3
4 ,

1
2 hkl : k + l = 2n

4 e . . 2/m 1
4 ,

1
4 ,0

3
4 ,

1
4 ,

1
2 hkl : k + l = 2n

4 d . . 2/m 0, 1
2 ,0 0, 1

2 ,
1
2 hkl : l = 2n

4 c . . 2/m 0,0,0 0,0, 1
2 hkl : l = 2n

4 b 2 2 2 0, 1
2 ,

1
4 0, 1

2 ,
3
4 hkl : l = 2n

4 a 2 2 2 0,0, 1
4 0,0, 3

4 hkl : l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C c2m (Ama2, 40) (1; 3; 6; 8)+

[2] C 2cm (Ama2, 40) (1; 4; 6; 7)+
[2] C cc2 (37) (1; 2; 7; 8)+
[2] C 222 (21) (1; 2; 3; 4)+
[2] C 12/c1 (C 2/c, 15) (1; 3; 5; 7)+
[2] C 2/c11 (C 2/c, 15) (1; 4; 5; 8)+
[2] C 112/m (P2/m, 10) (1; 2; 5; 6)+

IIa [2] Pnnm (58) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pccn (56) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1
2 ,

1
2 ,0)

[2] Pcnm (Pmna, 53) 1; 3; 6; 8; (2; 4; 5; 7)+ ( 1
2 ,

1
2 ,0)

[2] Pncm (Pmna, 53) 1; 4; 6; 7; (2; 3; 5; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pncn (Pnna, 52) 1; 3; 5; 7; (2; 4; 6; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pcnn (Pnna, 52) 1; 4; 5; 8; (2; 3; 6; 7)+ ( 1
2 ,

1
2 ,0)

[2] Pccm (49) 1; 2; 3; 4; 5; 6; 7; 8
[2] Pnnn (48) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1

2 ,
1
2 ,0)

IIb none
(Continued on preceding page)
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C mme D21
2h mmm Orthorhombic

No. 67 C 2/m 2/m 2/e Patterson symmetry C mmm

Former space-group symbol C mma; cf. Chapter 1.3

Origin at centre (2/m) at 2/m21/ae

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0, 1

4 ,z (3) 2(0, 1
2 ,0) 0,y,0 (4) 2 x,0,0

(5) 1̄ 0,0,0 (6) b x,y,0 (7) m x, 1
4 ,z (8) m 0,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,0,z (3) 2 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 1̄ 1
4 ,

1
4 ,0 (6) a x,y,0 (7) a x,0,z (8) b 1

4 ,y,z

Maximal isomorphic subgroups of lowest index
IIc [2] C mme (c′ = 2c) (67); [3] C mme (a′ = 3a or b′ = 3b) (67)

Minimal non-isomorphic supergroups
I [2] P4/nbm (125); [2] P4/nmm (129); [2] P42/nnm (134); [2] P42/ncm (138)

II [2] F mmm (69); [2] Pmmm (a′ = 1
2 a,b′ = 1

2 b) (47)
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CONTINUED No. 67 C mme

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

16 o 1 (1) x,y,z (2) x̄, ȳ + 1
2 ,z (3) x̄,y + 1

2 , z̄ (4) x, ȳ, z̄
(5) x̄, ȳ, z̄ (6) x,y + 1

2 , z̄ (7) x, ȳ + 1
2 ,z (8) x̄,y,z

hkl : h + k = 2n
0kl : k = 2n
h0l : h = 2n
hk0 : h,k = 2n
h00 : h = 2n
0k0 : k = 2n

Special: as above, plus

8 n . m . x, 1
4 ,z x̄, 1

4 ,z x̄, 3
4 , z̄ x, 3

4 , z̄ no extra conditions

8 m m . . 0,y,z 0, ȳ+ 1
2 ,z 0,y + 1

2 , z̄ 0, ȳ, z̄ no extra conditions

8 l . . 2 1
4 ,0,z 3

4 ,
1
2 , z̄

3
4 ,0, z̄ 1

4 ,
1
2 ,z hkl : h = 2n

8 k . 2 . 1
4 ,y,

1
2

3
4 , ȳ + 1

2 ,
1
2

3
4 , ȳ,

1
2

1
4 ,y + 1

2 ,
1
2 hkl : h = 2n

8 j . 2 . 1
4 ,y,0

3
4 , ȳ + 1

2 ,0
3
4 , ȳ,0

1
4 ,y + 1

2 ,0 hkl : h = 2n

8 i 2 . . x,0, 1
2 x̄, 1

2 ,
1
2 x̄,0, 1

2 x, 1
2 ,

1
2 hkl : h = 2n

8 h 2 . . x,0,0 x̄, 1
2 ,0 x̄,0,0 x, 1

2 ,0 hkl : h = 2n

4 g m m 2 0, 1
4 ,z 0, 3

4 , z̄ no extra conditions

4 f . 2/m . 1
4 ,

1
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : h = 2n

4 e . 2/m . 1
4 ,

1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

4 d 2/m . . 0,0, 1
2 0, 1

2 ,
1
2 hkl : h = 2n

4 c 2/m . . 0,0,0 0, 1
2 ,0 hkl : h = 2n

4 b 2 2 2 1
4 ,0, 1

2
3
4 ,0, 1

2 hkl : h = 2n

4 a 2 2 2 1
4 ,0,0 3

4 ,0,0 hkl : h = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [010] p2mm
a′ = c b′ = 1

2 a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C m2e (Aem2, 39) (1; 3; 6; 8)+

[2] C 2me (Aem2, 39) (1; 4; 6; 7)+
[2] C mm2 (35) (1; 2; 7; 8)+
[2] C 222 (21) (1; 2; 3; 4)+
[2] C 112/e (P2/c, 13) (1; 2; 5; 6)+
[2] C 12/m1 (C 2/m, 12) (1; 3; 5; 7)+
[2] C 2/m11 (C 2/m, 12) (1; 4; 5; 8)+

IIa [2] Pbma (Pbcm, 57) 1; 3; 5; 7; (2; 4; 6; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pmab (Pbcm, 57) 1; 3; 6; 8; (2; 4; 5; 7)+ ( 1
2 ,

1
2 ,0)

[2] Pbaa (Pcca, 54) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pbab (Pcca, 54) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,0)

[2] Pmmb (Pmma, 51) 1; 2; 3; 4; 5; 6; 7; 8
[2] Pmma (51) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1

2 ,
1
2 ,0)

[2] Pmaa (Pccm, 49) 1; 4; 5; 8; (2; 3; 6; 7)+ ( 1
2 ,

1
2 ,0)

[2] Pbmb (Pccm, 49) 1; 4; 6; 7; (2; 3; 5; 8)+ ( 1
2 ,

1
2 ,0)

IIb [2] C cce (c′ = 2c) (68); [2] C cme (c′ = 2c) (C mce, 64); [2] C mce (c′ = 2c) (64); [2] I mma (c′ = 2c) (74); [2] I bca (c′ = 2c) (73);
[2] I bmb (c′ = 2c) (I bam, 72); [2] I maa (c′ = 2c) (I bam, 72)

(Continued on preceding page)
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C cce D22
2h mmm Orthorhombic

No. 68 C 2/c 2/c 2/e Patterson symmetry C mmm

Former space-group symbol C cca; cf. Chapter 1.3

ORIGIN CHOICE 1

Origin at 222 at 2/n2/n2, at 0, 1
4 ,

1
4 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 1

4 ,
1
4 ,z (3) 2 0,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 1̄ 0, 1
4 ,

1
4 (6) a x,y, 1

4 (7) c x, 1
4 ,z (8) c 1

4 ,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 0,0,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2 x,0,0

(5) 1̄ 1
4 ,0, 1

4 (6) b x,y, 1
4 (7) n( 1

2 ,0, 1
2) x,0,z (8) n(0, 1

2 ,
1
2 ) 0,y,z
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CONTINUED No. 68 C cce

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

16 i 1 (1) x,y,z (2) x̄ + 1
2 , ȳ + 1

2 ,z (3) x̄,y, z̄ (4) x + 1
2 , ȳ + 1

2 , z̄
(5) x̄, ȳ + 1

2 , z̄+ 1
2 (6) x + 1

2 ,y, z̄ + 1
2 (7) x, ȳ + 1

2 ,z+ 1
2 (8) x̄+ 1

2 ,y,z+ 1
2

hkl : h + k = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h,k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 h . . 2 1
4 ,

1
4 ,z

3
4 ,

1
4 , z̄

3
4 ,

1
4 , z̄+ 1

2
1
4 ,

1
4 ,z+ 1

2 hkl : l = 2n

8 g . . 2 0,0,z 0,0, z̄ 0, 1
2 , z̄+ 1

2 0, 1
2 ,z+ 1

2 hkl : k + l = 2n

8 f . 2 . 0,y,0 1
2 , ȳ + 1

2 ,0 0, ȳ+ 1
2 ,

1
2

1
2 ,y,

1
2 hkl : k + l = 2n

8 e 2 . . x,0,0 x̄ + 1
2 ,

1
2 ,0 x̄, 1

2 ,
1
2 x + 1

2 ,0, 1
2 hkl : k + l = 2n

8 d 1̄ 0, 1
4 ,

1
4

1
2 ,

1
4 ,

1
4 0, 1

4 ,
3
4

1
2 ,

1
4 ,

3
4 hkl : k, l = 2n

8 c 1̄ 1
4 ,0, 1

4
1
4 ,

1
2 ,

1
4

3
4 ,0, 3

4
3
4 ,

1
2 ,

3
4 hkl : k, l = 2n

4 b 2 2 2 0,0, 1
2 0, 1

2 ,0 hkl : k + l = 2n

4 a 2 2 2 0,0,0 0, 1
2 ,

1
2 hkl : k + l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C c2e (Aea2, 41) (1; 3; 6; 8)+

[2] C 2ce (Aea2, 41) (1; 4; 6; 7)+
[2] C cc2 (37) (1; 2; 7; 8)+
[2] C 222 (21) (1; 2; 3; 4)+
[2] C 12/c1 (C 2/c, 15) (1; 3; 5; 7)+
[2] C 2/c11 (C 2/c, 15) (1; 4; 5; 8)+
[2] C 112/e (P2/c, 13) (1; 2; 5; 6)+

IIa [2] Pcnb (Pbcn, 60) 1; 4; 5; 8; (2; 3; 6; 7) + ( 1
2 ,

1
2 ,0)

[2] Pnca (Pbcn, 60) 1; 4; 6; 7; (2; 3; 5; 8) + ( 1
2 ,

1
2 ,0)

[2] Pcca (54) 1; 2; 3; 4; 5; 6; 7; 8
[2] Pccb (Pcca, 54) 1; 2; 7; 8; (3; 4; 5; 6) + ( 1

2 ,
1
2 ,0)

[2] Pnnb (Pnna, 52) 1; 2; 3; 4; (5; 6; 7; 8) + ( 1
2 ,

1
2 ,0)

[2] Pnna (52) 1; 2; 5; 6; (3; 4; 7; 8) + ( 1
2 ,

1
2 ,0)

[2] Pncb (Pban, 50) 1; 3; 5; 7; (2; 4; 6; 8) + ( 1
2 ,

1
2 ,0)

[2] Pcna (Pban, 50) 1; 3; 6; 8; (2; 4; 5; 7) + ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] C cce (a′ = 3a or b′ = 3b) (68); [3] C cce (c′ = 3c) (68)

Minimal non-isomorphic supergroups
I [2] P4/nnc (126); [2] P4/ncc (130); [2] P42/nbc (133); [2] P42/nmc (137)

II [2] F mmm (69); [2] Pccm (a′ = 1
2 a,b′ = 1

2 b) (49); [2] C mme (c′ = 1
2 c) (67)
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C cce D22
2h mmm Orthorhombic

No. 68 C 2/c 2/c 2/e Patterson symmetry C mmm

Former space-group symbol C cca; cf. Chapter 1.3

ORIGIN CHOICE 2

Origin at 1̄ at nce, at 0,− 1
4 ,− 1

4 from 222

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 1

4 ,0,z (3) 2 0,y, 1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 1̄ 0,0,0 (6) a x,y,0 (7) c x,0,z (8) c 1
4 ,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 0, 1

4 ,z (3) 2(0, 1
2 ,0) 1

4 ,y,
1
4 (4) 2 x, 1

4 ,
1
4

(5) 1̄ 1
4 ,

1
4 ,0 (6) b x,y,0 (7) n( 1

2 ,0, 1
2 ) x, 1

4 ,z (8) n(0, 1
2 ,

1
2 ) 0,y,z
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CONTINUED No. 68 C cce

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,0); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,0)+

Reflection conditions

General:

16 i 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z (3) x̄,y, z̄+ 1

2 (4) x + 1
2 , ȳ, z̄+ 1

2

(5) x̄, ȳ, z̄ (6) x + 1
2 ,y, z̄ (7) x, ȳ,z+ 1

2 (8) x̄ + 1
2 ,y,z+ 1

2

hkl : h + k = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h,k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 h . . 2 1
4 ,0,z 3

4 ,0, z̄+ 1
2

3
4 ,0, z̄ 1

4 ,0,z+ 1
2 hkl : l = 2n

8 g . . 2 0, 1
4 ,z 0, 1

4 , z̄+ 1
2 0, 3

4 , z̄ 0, 3
4 ,z+ 1

2 hkl : k + l = 2n

8 f . 2 . 0,y, 1
4

1
2 , ȳ,

1
4 0, ȳ, 3

4
1
2 ,y,

3
4 hkl : k + l = 2n

8 e 2 . . x, 1
4 ,

1
4 x̄+ 1

2 ,
3
4 ,

1
4 x̄, 3

4 ,
3
4 x + 1

2 ,
1
4 ,

3
4 hkl : k + l = 2n

8 d 1̄ 0,0,0 1
2 ,0,0 0,0, 1

2
1
2 ,0, 1

2 hkl : k, l = 2n

8 c 1̄ 1
4 ,

3
4 ,0

1
4 ,

1
4 ,0

3
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : k, l = 2n

4 b 2 2 2 0, 1
4 ,

3
4 0, 3

4 ,
1
4 hkl : k + l = 2n

4 a 2 2 2 0, 1
4 ,

1
4 0, 3

4 ,
3
4 hkl : k + l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] C c2e (Aea2, 41) (1; 3; 6; 8)+

[2] C 2ce (Aea2, 41) (1; 4; 6; 7)+
[2] C cc2 (37) (1; 2; 7; 8)+
[2] C 222 (21) (1; 2; 3; 4)+
[2] C 12/c1 (C 2/c, 15) (1; 3; 5; 7)+
[2] C 2/c11 (C 2/c, 15) (1; 4; 5; 8)+
[2] C 112/e (P2/c, 13) (1; 2; 5; 6)+

IIa [2] Pcnb (Pbcn, 60) 1; 4; 5; 8; (2; 3; 6; 7) + ( 1
2 ,

1
2 ,0)

[2] Pnca (Pbcn, 60) 1; 4; 6; 7; (2; 3; 5; 8) + ( 1
2 ,

1
2 ,0)

[2] Pcca (54) 1; 2; 3; 4; 5; 6; 7; 8
[2] Pccb (Pcca, 54) 1; 2; 7; 8; (3; 4; 5; 6) + ( 1

2 ,
1
2 ,0)

[2] Pnnb (Pnna, 52) 1; 2; 3; 4; (5; 6; 7; 8) + ( 1
2 ,

1
2 ,0)

[2] Pnna (52) 1; 2; 5; 6; (3; 4; 7; 8) + ( 1
2 ,

1
2 ,0)

[2] Pncb (Pban, 50) 1; 3; 5; 7; (2; 4; 6; 8) + ( 1
2 ,

1
2 ,0)

[2] Pcna (Pban, 50) 1; 3; 6; 8; (2; 4; 5; 7) + ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] C cce (a′ = 3a or b′ = 3b) (68); [3] C cce (c′ = 3c) (68)

Minimal non-isomorphic supergroups
I [2] P4/nnc (126); [2] P4/ncc (130); [2] P42/nbc (133); [2] P42/nmc (137)

II [2] F mmm (69); [2] Pccm (a′ = 1
2 a,b′ = 1

2 b) (49); [2] C mme (c′ = 1
2 c) (67)
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F mmm D23
2h mmm Orthorhombic

No. 69 F 2/m 2/m 2/m Patterson symmetry F mmm

Origin at centre (mmm)

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 1̄ 0,0,0 (6) m x,y,0 (7) m x,0,z (8) m 0,y,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 1̄ 0, 1
4 ,

1
4 (6) b x,y, 1

4 (7) c x, 1
4 ,z (8) n(0, 1

2 ,
1
2 ) 0,y,z

For ( 1
2 ,0, 1

2)+ set
(1) t( 1

2 ,0, 1
2) (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 1̄ 1
4 ,0, 1

4 (6) a x,y, 1
4 (7) n( 1

2 ,0, 1
2) x,0,z (8) c 1

4 ,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 1̄ 1
4 ,

1
4 ,0 (6) n( 1

2 ,
1
2 ,0) x,y,0 (7) a x, 1

4 ,z (8) b 1
4 ,y,z
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CONTINUED No. 69 F mmm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

General:

32 p 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) x, ȳ,z (8) x̄,y,z

hkl : h + k,h + l,k + l = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h,k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

16 o . . m x,y,0 x̄, ȳ,0 x̄,y,0 x, ȳ,0 no extra conditions

16 n . m . x,0,z x̄,0,z x̄,0, z̄ x,0, z̄ no extra conditions

16 m m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄ no extra conditions

16 l 2 . . x, 1
4 ,

1
4 x̄, 3

4 ,
1
4 x̄, 3

4 ,
3
4 x, 1

4 ,
3
4 hkl : h = 2n

16 k . 2 . 1
4 ,y,

1
4

3
4 , ȳ,

1
4

3
4 , ȳ,

3
4

1
4 ,y,

3
4 hkl : h = 2n

16 j . . 2 1
4 ,

1
4 ,z

3
4 ,

1
4 , z̄

3
4 ,

3
4 , z̄

1
4 ,

3
4 ,z hkl : h = 2n

8 i m m 2 0,0,z 0,0, z̄ no extra conditions

8 h m 2 m 0,y,0 0, ȳ,0 no extra conditions

8 g 2 m m x,0,0 x̄,0,0 no extra conditions

8 f 2 2 2 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h = 2n

8 e . . 2/m 1
4 ,

1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

8 d . 2/m . 1
4 ,0, 1

4
3
4 ,0, 1

4 hkl : h = 2n

8 c 2/m . . 0, 1
4 ,

1
4 0, 3

4 ,
1
4 hkl : h = 2n

4 b m m m 0,0, 1
2 no extra conditions

4 a m m m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0
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F mmm No. 69 CONTINUED

Maximal non-isomorphic subgroups
I [2] F mm2 (42) (1; 2; 7; 8)+

[2] F m2m (F mm2, 42) (1; 3; 6; 8)+
[2] F 2mm (F mm2, 42) (1; 4; 6; 7)+
[2] F 222 (22) (1; 2; 3; 4)+
[2] F 112/m (C 2/m, 12) (1; 2; 5; 6)+
[2] F 12/m1 (C 2/m, 12) (1; 3; 5; 7)+
[2] F 2/m11 (C 2/m, 12) (1; 4; 5; 8)+

IIa [2] Aeaa (C cce, 68) 1; 2; 3; 4; (1; 2; 3; 4)+ (0, 1
2 ,

1
2 ); (5; 6; 7; 8)+ ( 1

2 ,0, 1
2 ); (5; 6; 7; 8)+ ( 1

2 ,
1
2 ,0)

[2] Bbeb (C cce, 68) 1; 2; 3; 4; (1; 2; 3; 4)+ ( 1
2 ,0, 1

2 ); (5; 6; 7; 8)+ (0, 1
2 ,

1
2 ); (5; 6; 7; 8)+ ( 1

2 ,
1
2 ,0)

[2] C cce (68) 1; 2; 3; 4; (1; 2; 3; 4)+ ( 1
2 ,

1
2 ,0); (5; 6; 7; 8)+ (0, 1

2 ,
1
2 ); (5; 6; 7; 8)+ ( 1

2 ,0, 1
2 )

[2] C mme (67) 1; 2; 7; 8; (1; 2; 7; 8)+ ( 1
2 ,

1
2 ,0); (3; 4; 5; 6)+ (0, 1

2 ,
1
2 ); (3; 4; 5; 6)+ ( 1

2 ,0, 1
2 )

[2] Bmem (C mme, 67) 1; 3; 6; 8; (1; 3; 6; 8)+ ( 1
2 ,0, 1

2 ); (2; 4; 5; 7)+ (0, 1
2 ,

1
2 ); (2; 4; 5; 7)+ ( 1

2 ,
1
2 ,0)

[2] Aemm (C mme, 67) 1; 4; 6; 7; (1; 4; 6; 7)+ (0, 1
2 ,

1
2 ); (2; 3; 5; 8)+ ( 1

2 ,0, 1
2 ); (2; 3; 5; 8)+ ( 1

2 ,
1
2 ,0)

[2] C ccm (66) 1; 2; 5; 6; (1; 2; 5; 6)+ ( 1
2 ,

1
2 ,0); (3; 4; 7; 8)+ (0, 1

2 ,
1
2 ); (3; 4; 7; 8)+ ( 1

2 ,0, 1
2 )

[2] Bbmb (C ccm, 66) 1; 3; 5; 7; (1; 3; 5; 7)+ ( 1
2 ,0, 1

2 ); (2; 4; 6; 8)+ (0, 1
2 ,

1
2 ); (2; 4; 6; 8)+ ( 1

2 ,
1
2 ,0)

[2] Amaa (C ccm, 66) 1; 4; 5; 8; (1; 4; 5; 8)+ (0, 1
2 ,

1
2 ); (2; 3; 6; 7)+ ( 1

2 ,0, 1
2 ); (2; 3; 6; 7)+ ( 1

2 ,
1
2 ,0)

[2] Ammm (C mmm, 65) 1; 2; 3; 4; 5; 6; 7; 8; (1; 2; 3; 4; 5; 6; 7; 8)+ (0, 1
2 ,

1
2)

[2] Bmmm (C mmm, 65) 1; 2; 3; 4; 5; 6; 7; 8; (1; 2; 3; 4; 5; 6; 7; 8)+ ( 1
2 ,0, 1

2)
[2] C mmm (65) 1; 2; 3; 4; 5; 6; 7; 8; (1; 2; 3; 4; 5; 6; 7; 8)+ ( 1

2 ,
1
2 ,0)

[2] Aeam (C mce, 64) 1; 2; 5; 6; (1; 2; 5; 6)+ (0, 1
2 ,

1
2 ); (3; 4; 7; 8)+ ( 1

2 ,0, 1
2 ); (3; 4; 7; 8)+ ( 1

2 ,
1
2 ,0)

[2] Bbem (C mce, 64) 1; 2; 5; 6; (1; 2; 5; 6)+ ( 1
2 ,0, 1

2 ); (3; 4; 7; 8)+ (0, 1
2 ,

1
2 ); (3; 4; 7; 8)+ ( 1

2 ,
1
2 ,0)

[2] Aema (C mce, 64) 1; 3; 5; 7; (1; 3; 5; 7)+ (0, 1
2 ,

1
2 ); (2; 4; 6; 8)+ ( 1

2 ,0, 1
2 ); (2; 4; 6; 8)+ ( 1

2 ,
1
2 ,0)

[2] C cme (C mce, 64) 1; 3; 5; 7; (1; 3; 5; 7)+ ( 1
2 ,

1
2 ,0); (2; 4; 6; 8)+ (0, 1

2 ,
1
2 ); (2; 4; 6; 8)+ ( 1

2 ,0, 1
2 )

[2] Bmeb (C mce, 64) 1; 4; 5; 8; (1; 4; 5; 8)+ ( 1
2 ,0, 1

2 ); (2; 3; 6; 7)+ (0, 1
2 ,

1
2 ); (2; 3; 6; 7)+ ( 1

2 ,
1
2 ,0)

[2] C mce (64) 1; 4; 5; 8; (1; 4; 5; 8)+ ( 1
2 ,

1
2 ,0); (2; 3; 6; 7)+ (0, 1

2 ,
1
2 ); (2; 3; 6; 7)+ ( 1

2 ,0, 1
2 )

[2] Amam (C mcm, 63) 1; 3; 6; 8; (1; 3; 6; 8)+ (0, 1
2 ,

1
2 ); (2; 4; 5; 7)+ ( 1

2 ,0, 1
2 ); (2; 4; 5; 7)+ ( 1

2 ,
1
2 ,0)

[2] Amma (C mcm, 63) 1; 2; 7; 8; (1; 2; 7; 8)+ (0, 1
2 ,

1
2 ); (3; 4; 5; 6)+ ( 1

2 ,0, 1
2 ); (3; 4; 5; 6)+ ( 1

2 ,
1
2 ,0)

[2] Bmmb (C mcm, 63) 1; 2; 7; 8; (1; 2; 7; 8)+ ( 1
2 ,0, 1

2 ); (3; 4; 5; 6)+ (0, 1
2 ,

1
2 ); (3; 4; 5; 6)+ ( 1

2 ,
1
2 ,0)

[2] Bbmm (C mcm, 63) 1; 4; 6; 7; (1; 4; 6; 7)+ ( 1
2 ,0, 1

2 ); (2; 3; 5; 8)+ (0, 1
2 ,

1
2 ); (2; 3; 5; 8)+ ( 1

2 ,
1
2 ,0)

[2] C mcm (63) 1; 3; 6; 8; (1; 3; 6; 8)+ ( 1
2 ,

1
2 ,0); (2; 4; 5; 7)+ (0, 1

2 ,
1
2 ); (2; 4; 5; 7)+ ( 1

2 ,0, 1
2 )

[2] C cmm (C mcm, 63) 1; 4; 6; 7; (1; 4; 6; 7)+ ( 1
2 ,

1
2 ,0); (2; 3; 5; 8)+ (0, 1

2 ,
1
2 ); (2; 3; 5; 8)+ ( 1

2 ,0, 1
2 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] F mmm (a′ = 3a or b′ = 3b or c′ = 3c) (69)

Minimal non-isomorphic supergroups
I [2] I 4/mmm (139); [2] I 4/mcm (140); [3] F m 3̄ (202)
II [2] Pmmm (a′ = 1

2 a,b′ = 1
2 b,c′ = 1

2 c) (47)

318



F d d d D24
2h mmm Orthorhombic

No. 70 F 2/d 2/d 2/d Patterson symmetry F mmm

ORIGIN CHOICE 1

Origin at 222, at − 1
8 ,− 1

8 ,− 1
8 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
8 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 1̄ 1

8 ,
1
8 ,

1
8 (6) d( 1

4 ,
1
4 ,0) x,y, 1

8 (7) d( 1
4 ,0, 1

4 ) x, 1
8 ,z (8) d(0, 1

4 ,
1
4 ) 1

8 ,y,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 1̄ 1
8 ,

3
8 ,

3
8 (6) d( 1

4 ,
3
4 ,0) x,y, 3

8 (7) d( 1
4 ,0, 3

4 ) x, 3
8 ,z (8) d(0, 3

4 ,
3
4 ) 1

8 ,y,z

For ( 1
2 ,0, 1

2)+ set
(1) t( 1

2 ,0, 1
2) (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 1̄ 3
8 ,

1
8 ,

3
8 (6) d( 3

4 ,
1
4 ,0) x,y, 3

8 (7) d( 3
4 ,0, 3

4 ) x, 1
8 ,z (8) d(0, 1

4 ,
3
4 ) 3

8 ,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 1̄ 3
8 ,

3
8 ,

1
8 (6) d( 3

4 ,
3
4 ,0) x,y, 1

8 (7) d( 3
4 ,0, 1

4 ) x, 3
8 ,z (8) d(0, 3

4 ,
1
4 ) 3

8 ,y,z
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CONTINUED No. 70 F d d d

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

General:

32 h 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) x̄ + 1

4 , ȳ + 1
4 , z̄+ 1

4 (6) x + 1
4 ,y + 1

4 , z̄+ 1
4 (7) x + 1

4 , ȳ + 1
4 ,z+ 1

4 (8) x̄ + 1
4 ,y + 1

4 ,z+ 1
4

hkl : h + k = 2n and
h + l,k + l = 2n

0kl : k + l = 4n and
k, l = 2n

h0l : h + l = 4n and
h, l = 2n

hk0 : h + k = 4n and
h,k = 2n

h00 : h = 4n
0k0 : k = 4n
00l : l = 4n

Special: as above, plus

16 g . . 2 0,0,z 0,0, z̄ 1
4 ,

1
4 , z̄+ 1

4
1
4 ,

1
4 ,z+ 1

4

16 f . 2 . 0,y,0 0, ȳ,0 1
4 , ȳ+ 1

4 ,
1
4

1
4 ,y + 1

4 ,
1
4

16 e 2 . . x,0,0 x̄,0,0 x̄ + 1
4 ,

1
4 ,

1
4 x + 1

4 ,
1
4 ,

1
4

⎫
⎪⎪⎪⎬

⎪⎪⎪⎭

hkl : h = 2n + 1
or h + k + l = 4n

16 d 1̄ 5
8 ,

5
8 ,

5
8

3
8 ,

3
8 ,

5
8

3
8 ,

5
8 ,

3
8

5
8 ,

3
8 ,

3
8

16 c 1̄ 1
8 ,

1
8 ,

1
8

7
8 ,

7
8 ,

1
8

7
8 ,

1
8 ,

7
8

1
8 ,

7
8 ,

7
8

}
hkl : h = 2n + 1

or h,k, l = 4n + 2
or h,k, l = 4n

8 b 2 2 2 0,0, 1
2

1
4 ,

1
4 ,

3
4

8 a 2 2 2 0,0,0 1
4 ,

1
4 ,

1
4

}
hkl : h = 2n + 1

or h + k + l = 4n

Symmetry of special projections
Along [001] c2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] c2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] c2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] F d d 2 (43) (1; 2; 7; 8)+

[2] F d 2d (F d d 2, 43) (1; 3; 6; 8)+
[2] F 2d d (F d d 2, 43) (1; 4; 6; 7)+
[2] F 222 (22) (1; 2; 3; 4)+
[2] F 112/d (C 2/c, 15) (1; 2; 5; 6)+
[2] F 12/d 1 (C 2/c, 15) (1; 3; 5; 7)+
[2] F 2/d 11 (C 2/c, 15) (1; 4; 5; 8)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] F d d d (a′ = 3a or b′ = 3b or c′ = 3c) (70)

Minimal non-isomorphic supergroups
I [2] I 41/amd (141); [2] I 41/acd (142); [3] F d 3̄ (203)

II [2] Pnnn (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (48)
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F d d d D24
2h mmm Orthorhombic

No. 70 F 2/d 2/d 2/d Patterson symmetry F mmm

ORIGIN CHOICE 2

Origin at 1̄ at d d d, at 1
8 ,

1
8 ,

1
8 from 222

Asymmetric unit 0 ≤ x ≤ 1
8 ; − 1

8 ≤ y ≤ 1
8 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 3

8 ,
3
8 ,z (3) 2 3

8 ,y,
3
8 (4) 2 x, 3

8 ,
3
8

(5) 1̄ 0,0,0 (6) d( 1
4 ,

1
4 ,0) x,y,0 (7) d( 1

4 ,0, 1
4 ) x,0,z (8) d(0, 1

4 ,
1
4 ) 0,y,z

For (0, 1
2 ,

1
2)+ set

(1) t(0, 1
2 ,

1
2) (2) 2(0,0, 1

2 ) 3
8 ,

1
8 ,z (3) 2(0, 1

2 ,0) 3
8 ,y,

1
8 (4) 2 x, 1

8 ,
1
8

(5) 1̄ 0, 1
4 ,

1
4 (6) d( 1

4 ,
3
4 ,0) x,y, 1

4 (7) d( 1
4 ,0, 3

4 ) x, 1
4 ,z (8) d(0, 3

4 ,
3
4 ) 0,y,z

For ( 1
2 ,0, 1

2)+ set
(1) t( 1

2 ,0, 1
2) (2) 2(0,0, 1

2 ) 1
8 ,

3
8 ,z (3) 2 1

8 ,y,
1
8 (4) 2( 1

2 ,0,0) x, 3
8 ,

1
8

(5) 1̄ 1
4 ,0, 1

4 (6) d( 3
4 ,

1
4 ,0) x,y, 1

4 (7) d( 3
4 ,0, 3

4 ) x,0,z (8) d(0, 1
4 ,

3
4 ) 1

4 ,y,z

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

8 ,
1
8 ,z (3) 2(0, 1

2 ,0) 1
8 ,y,

3
8 (4) 2( 1

2 ,0,0) x, 1
8 ,

3
8

(5) 1̄ 1
4 ,

1
4 ,0 (6) d( 3

4 ,
3
4 ,0) x,y,0 (7) d( 3

4 ,0, 1
4 ) x, 1

4 ,z (8) d(0, 3
4 ,

1
4 ) 1

4 ,y,z
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CONTINUED No. 70 F d d d

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

General:

32 h 1 (1) x,y,z (2) x̄+ 3
4 , ȳ + 3

4 ,z (3) x̄+ 3
4 ,y, z̄ + 3

4 (4) x, ȳ+ 3
4 , z̄+ 3

4

(5) x̄, ȳ, z̄ (6) x + 1
4 ,y + 1

4 , z̄ (7) x + 1
4 , ȳ,z+ 1

4 (8) x̄,y + 1
4 ,z+ 1

4

hkl : h + k,h + l,k + l = 2n
0kl : k + l = 4n, k, l = 2n
h0l : h + l = 4n, h, l = 2n
hk0 : h + k = 4n, h,k = 2n
h00 : h = 4n
0k0 : k = 4n
00l : l = 4n

Special: as above, plus

16 g . . 2 1
8 ,

1
8 ,z

5
8 ,

1
8 , z̄+ 3

4
7
8 ,

7
8 , z̄

3
8 ,

7
8 ,z+ 1

4

16 f . 2 . 1
8 ,y,

1
8

5
8 , ȳ+ 3

4 ,
1
8

7
8 , ȳ,

7
8

3
8 ,y + 1

4 ,
7
8

16 e 2 . . x, 1
8 ,

1
8 x̄+ 3

4 ,
5
8 ,

1
8 x̄, 7

8 ,
7
8 x + 1

4 ,
3
8 ,

7
8

⎫
⎪⎪⎪⎬

⎪⎪⎪⎭

hkl : h = 2n + 1
or h + k + l = 4n

16 d 1̄ 1
2 ,

1
2 ,

1
2

1
4 ,

1
4 ,

1
2

1
4 ,

1
2 ,

1
4

1
2 ,

1
4 ,

1
4

16 c 1̄ 0,0,0 3
4 ,

3
4 ,0

3
4 ,0, 3

4 0, 3
4 ,

3
4

}
hkl : h = 2n + 1

or h,k, l = 4n + 2
or h,k, l = 4n

8 b 2 2 2 1
8 ,

1
8 ,

5
8

7
8 ,

7
8 ,

3
8

8 a 2 2 2 1
8 ,

1
8 ,

1
8

7
8 ,

7
8 ,

7
8

}
hkl : h = 2n + 1

or h + k + l = 4n

Symmetry of special projections
Along [001] c2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 1
8 ,

1
8 ,z

Along [100] c2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x, 1
8 ,

1
8

Along [010] c2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 1
8 ,y,

1
8

Maximal non-isomorphic subgroups
I [2] F d d 2 (43) (1; 2; 7; 8)+

[2] F d 2d (F d d 2, 43) (1; 3; 6; 8)+
[2] F 2d d (F d d 2, 43) (1; 4; 6; 7)+
[2] F 222 (22) (1; 2; 3; 4)+
[2] F 112/d (C 2/c, 15) (1; 2; 5; 6)+
[2] F 12/d 1 (C 2/c, 15) (1; 3; 5; 7)+
[2] F 2/d 11 (C 2/c, 15) (1; 4; 5; 8)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] F d d d (a′ = 3a or b′ = 3b or c′ = 3c) (70)

Minimal non-isomorphic supergroups
I [2] I 41/amd (141); [2] I 41/acd (142); [3] F d 3̄ (203)

II [2] Pnnn (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (48)
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I mmm D25
2h mmm Orthorhombic

No. 71 I 2/m 2/m 2/m Patterson symmetry I mmm

Origin at centre (mmm)

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 1̄ 0,0,0 (6) m x,y,0 (7) m x,0,z (8) m 0,y,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 1̄ 1
4 ,

1
4 ,

1
4 (6) n( 1

2 ,
1
2 ,0) x,y, 1

4 (7) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (8) n(0, 1

2 ,
1
2 ) 1

4 ,y,z

Maximal isomorphic subgroups of lowest index
IIc [3] I mmm (a′ = 3a or b′ = 3b or c′ = 3c) (71)

Minimal non-isomorphic supergroups
I [2] I 4/mmm (139); [3] I m 3̄ (204)

II [2] Ammm (a′ = 1
2 a) (C mmm, 65); [2] Bmmm (b′ = 1

2 b) (C mmm, 65); [2] C mmm (c′ = 1
2 c) (65)
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CONTINUED No. 71 I mmm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 o 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) x, ȳ,z (8) x̄,y,z

hkl : h + k + l = 2n
0kl : k + l = 2n
h0l : h + l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 n . . m x,y,0 x̄, ȳ,0 x̄,y,0 x, ȳ,0 no extra conditions

8 m . m . x,0,z x̄,0,z x̄,0, z̄ x,0, z̄ no extra conditions

8 l m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄ no extra conditions

8 k 1̄ 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4 hkl : k, l = 2n

4 j m m 2 1
2 ,0,z 1

2 ,0, z̄ no extra conditions

4 i m m 2 0,0,z 0,0, z̄ no extra conditions

4 h m 2 m 0,y, 1
2 0, ȳ, 1

2 no extra conditions

4 g m 2 m 0,y,0 0, ȳ,0 no extra conditions

4 f 2 m m x, 1
2 ,0 x̄, 1

2 ,0 no extra conditions

4 e 2 m m x,0,0 x̄,0,0 no extra conditions

2 d m m m 1
2 ,0, 1

2 no extra conditions

2 c m m m 1
2 ,

1
2 ,0 no extra conditions

2 b m m m 0, 1
2 ,

1
2 no extra conditions

2 a m m m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [010] c2mm
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] I mm2 (44) (1; 2; 7; 8)+

[2] I m2m (I mm2, 44) (1; 3; 6; 8)+
[2] I 2mm (I mm2, 44) (1; 4; 6; 7)+
[2] I 222 (23) (1; 2; 3; 4)+
[2] I 112/m (C 2/m, 12) (1; 2; 5; 6)+
[2] I 12/m1 (C 2/m, 12) (1; 3; 5; 7)+
[2] I 2/m11 (C 2/m, 12) (1; 4; 5; 8)+

IIa [2] Pmmn (59) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1
2 ,

1
2 ,

1
2 )

[2] Pmnm (Pmmn, 59) 1; 3; 6; 8; (2; 4; 5; 7)+ ( 1
2 ,

1
2 ,

1
2 )

[2] Pnmm (Pmmn, 59) 1; 4; 6; 7; (2; 3; 5; 8)+ ( 1
2 ,

1
2 ,

1
2 )

[2] Pnnm (58) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,

1
2 )

[2] Pnmn (Pnnm, 58) 1; 3; 5; 7; (2; 4; 6; 8)+ ( 1
2 ,

1
2 ,

1
2 )

[2] Pmnn (Pnnm, 58) 1; 4; 5; 8; (2; 3; 6; 7)+ ( 1
2 ,

1
2 ,

1
2 )

[2] Pnnn (48) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,

1
2 )

[2] Pmmm (47) 1; 2; 3; 4; 5; 6; 7; 8

IIb none
(Continued on preceding page)
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I bam D26
2h mmm Orthorhombic

No. 72 I 2/b 2/a 2/m Patterson symmetry I mmm

Origin at centre (2/m) at cc2/m

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 1̄ 0,0,0 (6) m x,y,0 (7) a x, 1
4 ,z (8) b 1

4 ,y,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 2 0,y, 1

4 (4) 2 x,0, 1
4

(5) 1̄ 1
4 ,

1
4 ,

1
4 (6) n( 1

2 ,
1
2 ,0) x,y, 1

4 (7) c x,0,z (8) c 0,y,z

Maximal isomorphic subgroups of lowest index
IIc [3] I bam (a′ = 3a or b′ = 3b) (72); [3] I bam (c′ = 3c) (72)

Minimal non-isomorphic supergroups
I [2] I 4/mcm (140)

II [2] C mmm (c′ = 1
2 c) (65); [2] Aemm (a′ = 1

2 a) (C mme, 67); [2] Bmem (b′ = 1
2 b) (C mme, 67)
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CONTINUED No. 72 I bam

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄ + 1
2 ,y + 1

2 , z̄ (4) x + 1
2 , ȳ + 1

2 , z̄
(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) x + 1

2 , ȳ+ 1
2 ,z (8) x̄ + 1

2 ,y + 1
2 ,z

hkl : h + k + l = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h + k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 j . . m x,y,0 x̄, ȳ,0 x̄+ 1
2 ,y + 1

2 ,0 x + 1
2 , ȳ+ 1

2 ,0 no extra conditions

8 i . . 2 0, 1
2 ,z

1
2 ,0, z̄ 0, 1

2 , z̄
1
2 ,0,z hkl : l = 2n

8 h . . 2 0,0,z 1
2 ,

1
2 , z̄ 0,0, z̄ 1

2 ,
1
2 ,z hkl : l = 2n

8 g . 2 . 0,y, 1
4 0, ȳ, 1

4 0, ȳ, 3
4 0,y, 3

4 hkl : l = 2n

8 f 2 . . x,0, 1
4 x̄,0, 1

4 x̄,0, 3
4 x,0, 3

4 hkl : l = 2n

8 e 1̄ 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4 hkl : k, l = 2n

4 d . . 2/m 1
2 ,0,0 0, 1

2 ,0 hkl : l = 2n

4 c . . 2/m 0,0,0 1
2 ,

1
2 ,0 hkl : l = 2n

4 b 2 2 2 1
2 ,0, 1

4
1
2 ,0, 3

4 hkl : l = 2n

4 a 2 2 2 0,0, 1
4 0,0, 3

4 hkl : l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] I b2m (I ma2, 46) (1; 3; 6; 8)+

[2] I 2am (I ma2, 46) (1; 4; 6; 7)+
[2] I ba2 (45) (1; 2; 7; 8)+
[2] I 222 (23) (1; 2; 3; 4)+
[2] I 12/a1 (C 2/c, 15) (1; 3; 5; 7)+
[2] I 2/b11 (C 2/c, 15) (1; 4; 5; 8)+
[2] I 112/m (C 2/m, 12) (1; 2; 5; 6)+

IIa [2] Pcan (Pbcn, 60) 1; 3; 5; 7; (2; 4; 6; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pbcn (60) 1; 4; 5; 8; (2; 3; 6; 7)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pbcm (57) 1; 3; 6; 8; (2; 4; 5; 7)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pcam (Pbcm, 57) 1; 4; 6; 7; (2; 3; 5; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pccn (56) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pbam (55) 1; 2; 3; 4; 5; 6; 7; 8
[2] Pban (50) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1

2 ,
1
2 ,

1
2)

[2] Pccm (49) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

IIb none

(Continued on preceding page)
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I bca D27
2h mmm Orthorhombic

No. 73 I 21/b 21/c 21/a Patterson symmetry I mmm

Origin at 1̄ at cab

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 1̄ 0,0,0 (6) a x,y, 1
4 (7) c x, 1

4 ,z (8) b 1
4 ,y,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0, 1

4 ,z (3) 2 1
4 ,y,0 (4) 2 x,0, 1

4

(5) 1̄ 1
4 ,

1
4 ,

1
4 (6) b x,y,0 (7) a x,0,z (8) c 0,y,z
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CONTINUED No. 73 I bca

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 f 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ + 1

2 , z̄
(5) x̄, ȳ, z̄ (6) x + 1

2 ,y, z̄ + 1
2 (7) x, ȳ+ 1

2 ,z+ 1
2 (8) x̄+ 1

2 ,y + 1
2 ,z

hkl : h + k + l = 2n
0kl : k, l = 2n
h0l : h, l = 2n
hk0 : h,k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 e . . 2 0, 1
4 ,z 0, 3

4 , z̄+ 1
2 0, 3

4 , z̄ 0, 1
4 ,z+ 1

2 hkl : l = 2n

8 d . 2 . 1
4 ,y,0

1
4 , ȳ,

1
2

3
4 , ȳ,0

3
4 ,y,

1
2 hkl : k = 2n

8 c 2 . . x,0, 1
4 x̄+ 1

2 ,0, 3
4 x̄,0, 3

4 x + 1
2 ,0, 1

4 hkl : h = 2n

8 b 1̄ 1
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4 hkl : k, l = 2n

8 a 1̄ 0,0,0 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,0 hkl : k, l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [010] p2mm
a′ = 1

2 c b′ = 1
2 a

Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] I bc2 (I ba2, 45) (1; 2; 7; 8)+

[2] I b2a (I ba2, 45) (1; 3; 6; 8)+
[2] I 2ca (I ba2, 45) (1; 4; 6; 7)+
[2] I 21 21 21 (24) (1; 2; 3; 4)+
[2] I 112/a (C 2/c, 15) (1; 2; 5; 6)+
[2] I 12/c1 (C 2/c, 15) (1; 3; 5; 7)+
[2] I 2/b11 (C 2/c, 15) (1; 4; 5; 8)+

IIa [2] Pbca (61) 1; 2; 3; 4; 5; 6; 7; 8
[2] Pcab (Pbca, 61) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1

2 ,
1
2 ,

1
2)

[2] Pcaa (Pcca, 54) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pccb (Pcca, 54) 1; 3; 5; 7; (2; 4; 6; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pbab (Pcca, 54) 1; 4; 5; 8; (2; 3; 6; 7)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pbcb (Pcca, 54) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pbaa (Pcca, 54) 1; 3; 6; 8; (2; 4; 5; 7)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pcca (54) 1; 4; 6; 7; (2; 3; 5; 8)+ ( 1
2 ,

1
2 ,

1
2)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I bca (a′ = 3a or b′ = 3b or c′ = 3c) (73)

Minimal non-isomorphic supergroups
I [2] I 41/acd (142); [3] I a 3̄ (206)

II [2] Aemm (a′ = 1
2 a) (C mme, 67); [2] Bmem (b′ = 1

2 b) (C mme, 67); [2] C mme (c′ = 1
2 c) (67)

329



I mma D28
2h mmm Orthorhombic

No. 74 I 21/m 21/m 21/a Patterson symmetry I mmm

Origin at centre (2/m) at 2/m21/nb

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0, 1

4 ,z (3) 2(0, 1
2 ,0) 0,y,0 (4) 2 x,0,0

(5) 1̄ 0,0,0 (6) b x,y,0 (7) m x, 1
4 ,z (8) m 0,y,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 1̄ 1
4 ,

1
4 ,

1
4 (6) a x,y, 1

4 (7) n( 1
2 ,0, 1

2 ) x,0,z (8) n(0, 1
2 ,

1
2 ) 1

4 ,y,z

Maximal isomorphic subgroups of lowest index
IIc [3] I mma (a′ = 3a or b′ = 3b) (74); [3] I mma (c′ = 3c) (74)

Minimal non-isomorphic supergroups
I [2] I 41/amd (141)

II [2] Ammm (a′ = 1
2 a) (C mmm, 65); [2] Bmmm (b′ = 1

2 b) (C mmm, 65); [2] C mme (c′ = 1
2 c) (67)
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CONTINUED No. 74 I mma

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 j 1 (1) x,y,z (2) x̄, ȳ + 1
2 ,z (3) x̄,y + 1

2 , z̄ (4) x, ȳ, z̄
(5) x̄, ȳ, z̄ (6) x,y + 1

2 , z̄ (7) x, ȳ + 1
2 ,z (8) x̄,y,z

hkl : h + k + l = 2n
0kl : k + l = 2n
h0l : h + l = 2n
hk0 : h,k = 2n
h00 : h = 2n
0k0 : k = 2n
00l : l = 2n

Special: as above, plus

8 i . m . x, 1
4 ,z x̄, 1

4 ,z x̄, 3
4 , z̄ x, 3

4 , z̄ no extra conditions

8 h m . . 0,y,z 0, ȳ+ 1
2 ,z 0,y + 1

2 , z̄ 0, ȳ, z̄ no extra conditions

8 g . 2 . 1
4 ,y,

1
4

3
4 , ȳ + 1

2 ,
1
4

3
4 , ȳ,

3
4

1
4 ,y + 1

2 ,
3
4 hkl : h = 2n

8 f 2 . . x,0,0 x̄, 1
2 ,0 x̄,0,0 x, 1

2 ,0 hkl : k = 2n

4 e m m 2 0, 1
4 ,z 0, 3

4 , z̄ no extra conditions

4 d . 2/m . 1
4 ,

1
4 ,

3
4

3
4 ,

1
4 ,

3
4 hkl : h = 2n

4 c . 2/m . 1
4 ,

1
4 ,

1
4

3
4 ,

1
4 ,

1
4 hkl : h = 2n

4 b 2/m . . 0,0, 1
2 0, 1

2 ,
1
2 hkl : h = 2n

4 a 2/m . . 0,0,0 0, 1
2 ,0 hkl : h = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [010] c2mm
a′ = c b′ = a
Origin at 0,y,0

Maximal non-isomorphic subgroups
I [2] I m2b (I ma2, 46) (1; 3; 6; 8)+

[2] I 2mb (I ma2, 46) (1; 4; 6; 7)+
[2] I mm2 (44) (1; 2; 7; 8)+
[2] I 21 21 21 (24) (1; 2; 3; 4)+
[2] I 112/b (C 2/c, 15) (1; 2; 5; 6)+
[2] I 12/m1 (C 2/m, 12) (1; 3; 5; 7)+
[2] I 2/m11 (C 2/m, 12) (1; 4; 5; 8)+

IIa [2] Pnma (62) 1; 3; 5; 7; (2; 4; 6; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pmnb (Pnma, 62) 1; 3; 6; 8; (2; 4; 5; 7)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pnmb (Pmna, 53) 1; 4; 6; 7; (2; 3; 5; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pmna (53) 1; 4; 5; 8; (2; 3; 6; 7)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pnna (52) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pnnb (Pnna, 52) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pmma (51) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pmmb (Pmma, 51) 1; 2; 3; 4; 5; 6; 7; 8

IIb none

(Continued on preceding page)
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P4 C1
4 4 Tetragonal

No. 75 P4 Patterson symmetry P4/m

Origin on 4

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 d 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z no conditions

Special:

2 c 2 . . 0, 1
2 ,z

1
2 ,0,z hkl : h + k = 2n

1 b 4 . . 1
2 ,

1
2 ,z no extra conditions

1 a 4 . . 0,0,z no extra conditions

Symmetry of special projections
Along [001] p4
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P2 (3) 1; 2
IIa none

IIb [2] P42 (c′ = 2c) (77); [2] F 4 (a′ = 2a,b′ = 2b,c′ = 2c) (I 4, 79)

Maximal isomorphic subgroups of lowest index
IIc [2] P4 (c′ = 2c) (75); [2] C 4 (a′ = 2a,b′ = 2b) (P4, 75)

Minimal non-isomorphic supergroups
I [2] P4/m (83); [2] P4/n (85); [2] P422 (89); [2] P421 2 (90); [2] P4mm (99); [2] P4bm (100); [2] P4cc (103); [2] P4nc (104)

II [2] I 4 (79)
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Tetragonal 4 C2
4 P41

Patterson symmetry P4/m P41 No. 76

Origin on 41

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) 4+(0,0, 1

4 ) 0,0,z (4) 4−(0,0, 3
4 ) 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 a 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) ȳ,x,z+ 1

4 (4) y, x̄,z+ 3
4 00l : l = 4n

Symmetry of special projections
Along [001] p4
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1g1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P21 (4) 1; 2

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] C 41 (a′ = 2a,b′ = 2b) (P41, 76); [3] P43 (c′ = 3c) (78); [5] P41 (c′ = 5c) (76)

Minimal non-isomorphic supergroups
I [2] P41 22 (91); [2] P41 21 2 (92)

II [2] I 41 (80); [2] P42 (c′ = 1
2 c) (77)
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P42 C3
4 4 Tetragonal

No. 77 P42 Patterson symmetry P4/m

Origin on 2 on 42

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0,0,z (4) 4−(0,0, 1

2) 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 d 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z+ 1
2 (4) y, x̄,z+ 1

2 00l : l = 2n

Special: as above, plus

2 c 2 . . 0, 1
2 ,z

1
2 ,0,z+ 1

2 hkl : h + k + l = 2n

2 b 2 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2 hkl : l = 2n

2 a 2 . . 0,0,z 0,0,z+ 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p4
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P2 (3) 1; 2
IIa none

IIb [2] P43 (c′ = 2c) (78); [2] P41 (c′ = 2c) (76); [2] F 41 (a′ = 2a,b′ = 2b,c′ = 2c) (I 41, 80)

Maximal isomorphic subgroups of lowest index
IIc [2] C 42 (a′ = 2a,b′ = 2b) (P42, 77); [3] P42 (c′ = 3c) (77)

Minimal non-isomorphic supergroups
I [2] P42/m (84); [2] P42/n (86); [2] P42 22 (93); [2] P42 21 2 (94); [2] P42 cm (101); [2] P42 nm (102); [2] P42 mc (105);

[2] P42 bc (106)
II [2] I 4 (79); [2] P4 (c′ = 1

2 c) (75)
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Tetragonal 4 C4
4 P43

Patterson symmetry P4/m P43 No. 78

Origin on 43

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) 4+(0,0, 3

4 ) 0,0,z (4) 4−(0,0, 1
4 ) 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 a 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) ȳ,x,z+ 3

4 (4) y, x̄,z+ 1
4 00l : l = 4n

Symmetry of special projections
Along [001] p4
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1g1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P21 (4) 1; 2

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] C 43 (a′ = 2a,b′ = 2b) (P43, 78); [3] P41 (c′ = 3c) (76); [5] P43 (c′ = 5c) (78)

Minimal non-isomorphic supergroups
I [2] P43 22 (95); [2] P43 21 2 (96)

II [2] I 41 (80); [2] P42 (c′ = 1
2 c) (77)
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I 4 C5
4 4 Tetragonal

No. 79 I 4 Patterson symmetry I 4/m

Origin on 4

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2 ) 0, 1
2 ,z (4) 4−(0,0, 1

2 ) 1
2 ,0,z
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CONTINUED No. 79 I 4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 c 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 b 2 . . 0, 1
2 ,z

1
2 ,0,z hkl : l = 2n

2 a 4 . . 0,0,z no extra conditions

Symmetry of special projections
Along [001] p4
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 2 (C 2, 5) (1; 2)+
IIa [2] P42 (77) 1; 2; (3; 4) + ( 1

2 ,
1
2 ,

1
2)

[2] P4 (75) 1; 2; 3; 4

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4 (c′ = 3c) (79); [5] I 4 (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (79)

Minimal non-isomorphic supergroups
I [2] I 4/m (87); [2] I 422 (97); [2] I 4mm (107); [2] I 4cm (108)

II [2] C 4 (c′ = 1
2 c) (P4, 75)
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I 41 C6
4 4 Tetragonal

No. 80 I 41 Patterson symmetry I 4/m

Origin on 2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

4 ) − 1
4 ,

1
4 ,z (4) 4−(0,0, 3

4) 1
4 ,− 1

4 ,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0,0,z (3) 4+(0,0, 3

4 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

4) 1
4 ,

1
4 ,z
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CONTINUED No. 80 I 41

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 b 1 (1) x,y,z (2) x̄ + 1
2 , ȳ+ 1

2 ,z+ 1
2 (3) ȳ,x + 1

2 ,z+ 1
4 (4) y + 1

2 , x̄,z+ 3
4 hkl : h + k + l = 2n

hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 4n
h00 : h = 2n

Special: as above, plus

4 a 2 . . 0,0,z 0, 1
2 ,z+ 1

4 hkl : l = 2n + 1
or 2h + l = 4n

Symmetry of special projections
Along [001] p4
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 2 (C 2, 5) (1; 2)+
IIa [2] P43 (78) 1; 2; (3; 4) + ( 1

2 ,
1
2 ,

1
2)

[2] P41 (76) 1; 2; 3; 4

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41 (c′ = 3c) (80); [5] I 41 (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (80)

Minimal non-isomorphic supergroups
I [2] I 41/a (88); [2] I 41 22 (98); [2] I 41 md (109); [2] I 41 cd (110)

II [2] C 42 (c′ = 1
2 c) (P42, 77)

339



P 4̄ S1
4 4̄ Tetragonal

No. 81 P 4̄ Patterson symmetry P4/m

Origin at 4̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
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CONTINUED No. 81 P 4̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

4 h 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄ no conditions

Special:

2 g 2 . . 0, 1
2 ,z

1
2 ,0, z̄ hk0 : h + k = 2n

2 f 2 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ no extra conditions

2 e 2 . . 0,0,z 0,0, z̄ no extra conditions

1 d 4̄ . . 1
2 ,

1
2 ,

1
2 no extra conditions

1 c 4̄ . . 1
2 ,

1
2 ,0 no extra conditions

1 b 4̄ . . 0,0, 1
2 no extra conditions

1 a 4̄ . . 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P2 (3) 1; 2

IIa none

IIb [2] F 4̄ (a′ = 2a,b′ = 2b,c′ = 2c) (I 4̄, 82)

Maximal isomorphic subgroups of lowest index
IIc [2] P 4̄ (c′ = 2c) (81); [2] C 4̄ (a′ = 2a,b′ = 2b) (P 4̄, 81)

Minimal non-isomorphic supergroups
I [2] P4/m (83); [2] P42/m (84); [2] P4/n (85); [2] P42/n (86); [2] P 4̄ 2m (111); [2] P 4̄ 2c (112); [2] P 4̄ 21 m (113); [2] P 4̄ 21 c (114);

[2] P 4̄m2 (115); [2] P 4̄c2 (116); [2] P 4̄b2 (117); [2] P 4̄n2 (118)

II [2] I 4̄ (82)
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I 4̄ S2
4 4̄ Tetragonal

No. 82 I 4̄ Patterson symmetry I 4/m

Origin at 4̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4 (4) 4̄− 0, 1
2 ,z; 0, 1

2 ,
1
4
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CONTINUED No. 82 I 4̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄ hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: no extra conditions

4 f 2 . . 0, 1
2 ,z

1
2 ,0, z̄

4 e 2 . . 0,0,z 0,0, z̄

2 d 4̄ . . 0, 1
2 ,

3
4

2 c 4̄ . . 0, 1
2 ,

1
4

2 b 4̄ . . 0,0, 1
2

2 a 4̄ . . 0,0,0

Symmetry of special projections
Along [001] p4
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 2 (C 2, 5) (1; 2)+

IIa [2] P 4̄ (81) 1; 2; 3; 4
[2] P 4̄ (81) 1; 2; (3; 4) + ( 1

2 ,
1
2 ,

1
2)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4̄ (c′ = 3c) (82); [5] I 4̄ (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (82)

Minimal non-isomorphic supergroups
I [2] I 4/m (87); [2] I 41/a (88); [2] I 4̄m2 (119); [2] I 4̄c2 (120); [2] I 4̄ 2m (121); [2] I 4̄ 2d (122)
II [2] C 4̄ (c′ = 1

2 c) (P 4̄, 81)
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P4/m C1
4h 4/m Tetragonal

No. 83 P4/m Patterson symmetry P4/m

Origin at centre (4/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 1̄ 0,0,0 (6) m x,y,0 (7) 4̄+ 0,0,z; 0,0,0 (8) 4̄− 0,0,z; 0,0,0
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CONTINUED No. 83 P4/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 l 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) y, x̄, z̄ (8) ȳ,x, z̄

no conditions

Special:

4 k m . . x,y, 1
2 x̄, ȳ, 1

2 ȳ,x, 1
2 y, x̄, 1

2 no extra conditions

4 j m . . x,y,0 x̄, ȳ,0 ȳ,x,0 y, x̄,0 no extra conditions

4 i 2 . . 0, 1
2 ,z

1
2 ,0,z 0, 1

2 , z̄
1
2 ,0, z̄ hkl : h + k = 2n

2 h 4 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ no extra conditions

2 g 4 . . 0,0,z 0,0, z̄ no extra conditions

2 f 2/m . . 0, 1
2 ,

1
2

1
2 ,0, 1

2 hkl : h + k = 2n

2 e 2/m . . 0, 1
2 ,0

1
2 ,0,0 hkl : h + k = 2n

1 d 4/m . . 1
2 ,

1
2 ,

1
2 no extra conditions

1 c 4/m . . 1
2 ,

1
2 ,0 no extra conditions

1 b 4/m . . 0,0, 1
2 no extra conditions

1 a 4/m . . 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄ (81) 1; 2; 7; 8

[2] P4 (75) 1; 2; 3; 4
[2] P2/m (10) 1; 2; 5; 6

IIa none

IIb [2] P42/m (c′ = 2c) (84); [2] C 4/e (a′ = 2a,b′ = 2b) (P4/n, 85); [2] F 4/m (a′ = 2a,b′ = 2b,c′ = 2c) (I 4/m, 87)

Maximal isomorphic subgroups of lowest index
IIc [2] P4/m (c′ = 2c) (83); [2] C 4/m (a′ = 2a,b′ = 2b) (P4/m, 83)

Minimal non-isomorphic supergroups
I [2] P4/mmm (123); [2] P4/mcc (124); [2] P4/mbm (127); [2] P4/mnc (128)

II [2] I 4/m (87)
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P42/m C2
4h 4/m Tetragonal

No. 84 P42/m Patterson symmetry P4/m

Origin at centre (2/m) on 42

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0,0,z (4) 4−(0,0, 1

2) 0,0,z
(5) 1̄ 0,0,0 (6) m x,y,0 (7) 4̄+ 0,0,z; 0,0, 1

4 (8) 4̄− 0,0,z; 0,0, 1
4
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CONTINUED No. 84 P42/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 k 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z+ 1
2 (4) y, x̄,z+ 1

2

(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) y, x̄, z̄+ 1
2 (8) ȳ,x, z̄+ 1

2

00l : l = 2n

Special: as above, plus

4 j m . . x,y,0 x̄, ȳ,0 ȳ,x, 1
2 y, x̄, 1

2 no extra conditions

4 i 2 . . 0, 1
2 ,z

1
2 ,0,z+ 1

2 0, 1
2 , z̄

1
2 ,0, z̄+ 1

2 hkl : h + k + l = 2n

4 h 2 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄

1
2 ,

1
2 , z̄+ 1

2 hkl : l = 2n

4 g 2 . . 0,0,z 0,0,z+ 1
2 0,0, z̄ 0,0, z̄+ 1

2 hkl : l = 2n

2 f 4̄ . . 1
2 ,

1
2 ,

1
4

1
2 ,

1
2 ,

3
4 hkl : l = 2n

2 e 4̄ . . 0,0, 1
4 0,0, 3

4 hkl : l = 2n

2 d 2/m . . 0, 1
2 ,

1
2

1
2 ,0,0 hkl : h + k + l = 2n

2 c 2/m . . 0, 1
2 ,0

1
2 ,0, 1

2 hkl : h + k + l = 2n

2 b 2/m . . 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 a 2/m . . 0,0,0 0,0, 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p4
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄ (81) 1; 2; 7; 8

[2] P42 (77) 1; 2; 3; 4
[2] P2/m (10) 1; 2; 5; 6

IIa none

IIb [2] C 42/e (a′ = 2a,b′ = 2b) (P42/n, 86)

Maximal isomorphic subgroups of lowest index
IIc [2] C 42/m (a′ = 2a,b′ = 2b) (P42/m, 84); [3] P42/m (c′ = 3c) (84)

Minimal non-isomorphic supergroups
I [2] P42/mmc (131); [2] P42/mcm (132); [2] P42/mbc (135); [2] P42/mnm (136)
II [2] I 4/m (87); [2] P4/m (c′ = 1

2 c) (83)
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P4/n C3
4h 4/m Tetragonal

No. 85 P4/n Patterson symmetry P4/m

ORIGIN CHOICE 1

Origin at 4̄ on n, at − 1
4 ,

1
4 ,0 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0, 1
2 ,z (4) 4− 1

2 ,0,z
(5) 1̄ 1

4 ,
1
4 ,0 (6) n( 1

2 ,
1
2 ,0) x,y,0 (7) 4̄+ 0,0,z; 0,0,0 (8) 4̄− 0,0,z; 0,0,0
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CONTINUED No. 85 P4/n

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ + 1
2 ,x + 1

2 ,z (4) y + 1
2 , x̄ + 1

2 ,z
(5) x̄+ 1

2 , ȳ + 1
2 , z̄ (6) x + 1

2 ,y + 1
2 , z̄ (7) y, x̄, z̄ (8) ȳ,x, z̄

hk0 : h + k = 2n
h00 : h = 2n

Special: as above, plus

4 f 2 . . 0,0,z 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ 0,0, z̄ hkl : h + k = 2n

4 e 1̄ 1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,

1
2

1
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : h,k = 2n

4 d 1̄ 1
4 ,

1
4 ,0

3
4 ,

3
4 ,0

1
4 ,

3
4 ,0

3
4 ,

1
4 ,0 hkl : h,k = 2n

2 c 4 . . 0, 1
2 ,z

1
2 ,0, z̄ no extra conditions

2 b 4̄ . . 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 a 4̄ . . 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄ (81) 1; 2; 7; 8

[2] P4 (75) 1; 2; 3; 4
[2] P2/n (P2/c, 13) 1; 2; 5; 6

IIa none

IIb [2] P42/n (c′ = 2c) (86)

Maximal isomorphic subgroups of lowest index
IIc [2] P4/n (c′ = 2c) (85); [5] P4/n (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (85)

Minimal non-isomorphic supergroups
I [2] P4/nbm (125); [2] P4/nnc (126); [2] P4/nmm (129); [2] P4/ncc (130)
II [2] C 4/m (P4/m, 83); [2] I 4/m (87)
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P4/n C3
4h 4/m Tetragonal

No. 85 P4/n Patterson symmetry P4/m

ORIGIN CHOICE 2

Origin at 1̄ on n, at 1
4 ,− 1

4 ,0 from 4̄

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+ 1

4 ,
1
4 ,z (4) 4− 1

4 ,
1
4 ,z

(5) 1̄ 0,0,0 (6) n( 1
2 ,

1
2 ,0) x,y,0 (7) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,0 (8) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,0
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CONTINUED No. 85 P4/n

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) ȳ+ 1
2 ,x,z (4) y, x̄ + 1

2 ,z
(5) x̄, ȳ, z̄ (6) x + 1

2 ,y + 1
2 , z̄ (7) y + 1

2 , x̄, z̄ (8) ȳ,x + 1
2 , z̄

hk0 : h + k = 2n
h00 : h = 2n

Special: as above, plus

4 f 2 . . 1
4 ,

3
4 ,z

3
4 ,

1
4 ,z

3
4 ,

1
4 , z̄

1
4 ,

3
4 , z̄ hkl : h + k = 2n

4 e 1̄ 0,0, 1
2

1
2 ,

1
2 ,

1
2

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h,k = 2n

4 d 1̄ 0,0,0 1
2 ,

1
2 ,0

1
2 ,0,0 0, 1

2 ,0 hkl : h,k = 2n

2 c 4 . . 1
4 ,

1
4 ,z

3
4 ,

3
4 , z̄ no extra conditions

2 b 4̄ . . 1
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : h + k = 2n

2 a 4̄ . . 1
4 ,

3
4 ,0

3
4 ,

1
4 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] p2mg
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄ (81) 1; 2; 7; 8

[2] P4 (75) 1; 2; 3; 4
[2] P2/n (P2/c, 13) 1; 2; 5; 6

IIa none

IIb [2] P42/n (c′ = 2c) (86)

Maximal isomorphic subgroups of lowest index
IIc [2] P4/n (c′ = 2c) (85); [5] P4/n (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (85)

Minimal non-isomorphic supergroups
I [2] P4/nbm (125); [2] P4/nnc (126); [2] P4/nmm (129); [2] P4/ncc (130)
II [2] C 4/m (P4/m, 83); [2] I 4/m (87)
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P42/n C4
4h 4/m Tetragonal

No. 86 P42/n Patterson symmetry P4/m

ORIGIN CHOICE 1

Origin at 4̄, at − 1
4 ,− 1

4 ,− 1
4 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0, 1

2 ,z (4) 4−(0,0, 1
2 ) 1

2 ,0,z
(5) 1̄ 1

4 ,
1
4 ,

1
4 (6) n( 1

2 ,
1
2 ,0) x,y, 1

4 (7) 4̄+ 0,0,z; 0,0,0 (8) 4̄− 0,0,z; 0,0,0
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CONTINUED No. 86 P42/n

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ+ 1
2 ,x + 1

2 ,z+ 1
2 (4) y + 1

2 , x̄+ 1
2 ,z+ 1

2

(5) x̄ + 1
2 , ȳ + 1

2 , z̄+ 1
2 (6) x + 1

2 ,y + 1
2 , z̄+ 1

2 (7) y, x̄, z̄ (8) ȳ,x, z̄
hk0 : h + k = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 f 2 . . 0,0,z 1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄+ 1

2 0,0, z̄ hkl : h + k + l = 2n

4 e 2 . . 0, 1
2 ,z 0, 1

2 ,z+ 1
2

1
2 ,0, z̄+ 1

2
1
2 ,0, z̄ hkl : l = 2n

4 d 1̄ 1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4 hkl : h + k,h + l,k + l = 2n

4 c 1̄ 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4 hkl : h + k,h + l,k + l = 2n

2 b 4̄ . . 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a 4̄ . . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

4

Maximal non-isomorphic subgroups
I [2] P 4̄ (81) 1; 2; 7; 8

[2] P42 (77) 1; 2; 3; 4
[2] P2/n (P2/c, 13) 1; 2; 5; 6

IIa none

IIb [2] F 41/d (a′ = 2a,b′ = 2b,c′ = 2c) (I 41/a, 88)

Maximal isomorphic subgroups of lowest index
IIc [3] P42/n (c′ = 3c) (86); [5] P42/n (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (86)

Minimal non-isomorphic supergroups
I [2] P42/nbc (133); [2] P42/nnm (134); [2] P42/nmc (137); [2] P42/ncm (138)
II [2] C 42/m (P42/m, 84); [2] I 4/m (87); [2] P4/n (c′ = 1

2 c) (85)
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P42/n C4
4h 4/m Tetragonal

No. 86 P42/n Patterson symmetry P4/m

ORIGIN CHOICE 2

Origin at 1̄ on n, at 1
4 ,

1
4 ,

1
4 from 4̄

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2) − 1
4 ,

1
4 ,z (4) 4−(0,0, 1

2 ) 1
4 ,− 1

4 ,z
(5) 1̄ 0,0,0 (6) n( 1

2 ,
1
2 ,0) x,y,0 (7) 4̄+ 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,

1
4 (8) 4̄− 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,

1
4
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CONTINUED No. 86 P42/n

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) ȳ,x + 1
2 ,z+ 1

2 (4) y + 1
2 , x̄,z+ 1

2

(5) x̄, ȳ, z̄ (6) x + 1
2 ,y + 1

2 , z̄ (7) y, x̄ + 1
2 , z̄+ 1

2 (8) ȳ+ 1
2 ,x, z̄+ 1

2

hk0 : h + k = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 f 2 . . 1
4 ,

1
4 ,z

3
4 ,

3
4 ,z+ 1

2
3
4 ,

3
4 , z̄

1
4 ,

1
4 , z̄+ 1

2 hkl : h + k + l = 2n

4 e 2 . . 3
4 ,

1
4 ,z

3
4 ,

1
4 ,z+ 1

2
1
4 ,

3
4 , z̄

1
4 ,

3
4 , z̄+ 1

2 hkl : l = 2n

4 d 1̄ 0,0, 1
2

1
2 ,

1
2 ,

1
2 0, 1

2 ,0
1
2 ,0,0 hkl : h + k,h + l,k + l = 2n

4 c 1̄ 0,0,0 1
2 ,

1
2 ,0 0, 1

2 ,
1
2

1
2 ,0, 1

2 hkl : h + k,h + l,k + l = 2n

2 b 4̄ . . 1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

1
4 hkl : h + k + l = 2n

2 a 4̄ . . 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] p2mg
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄ (81) 1; 2; 7; 8

[2] P42 (77) 1; 2; 3; 4
[2] P2/n (P2/c, 13) 1; 2; 5; 6

IIa none

IIb [2] F 41/d (a′ = 2a,b′ = 2b,c′ = 2c) (I 41/a, 88)

Maximal isomorphic subgroups of lowest index
IIc [3] P42/n (c′ = 3c) (86); [5] P42/n (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (86)

Minimal non-isomorphic supergroups
I [2] P42/nbc (133); [2] P42/nnm (134); [2] P42/nmc (137); [2] P42/ncm (138)
II [2] C 42/m (P42/m, 84); [2] I 4/m (87); [2] P4/n (c′ = 1

2 c) (85)
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I 4/m C5
4h 4/m Tetragonal

No. 87 I 4/m Patterson symmetry I 4/m

Origin at centre (4/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 1̄ 0,0,0 (6) m x,y,0 (7) 4̄+ 0,0,z; 0,0,0 (8) 4̄− 0,0,z; 0,0,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2 ) 0, 1
2 ,z (4) 4−(0,0, 1

2 ) 1
2 ,0,z

(5) 1̄ 1
4 ,

1
4 ,

1
4 (6) n( 1

2 ,
1
2 ,0) x,y, 1

4 (7) 4̄+ 1
2 ,0,z; 1

2 ,0, 1
4 (8) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4
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CONTINUED No. 87 I 4/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 i 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄, ȳ, z̄ (6) x,y, z̄ (7) y, x̄, z̄ (8) ȳ,x, z̄

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 h m . . x,y,0 x̄, ȳ,0 ȳ,x,0 y, x̄,0 no extra conditions

8 g 2 . . 0, 1
2 ,z

1
2 ,0,z 0, 1

2 , z̄
1
2 ,0, z̄ hkl : l = 2n

8 f 1̄ 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4 hkl : k, l = 2n

4 e 4 . . 0,0,z 0,0, z̄ no extra conditions

4 d 4̄ . . 0, 1
2 ,

1
4

1
2 ,0, 1

4 hkl : l = 2n

4 c 2/m . . 0, 1
2 ,0

1
2 ,0,0 hkl : l = 2n

2 b 4/m . . 0,0, 1
2 no extra conditions

2 a 4/m . . 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ (82) (1; 2; 7; 8)+

[2] I 4 (79) (1; 2; 3; 4)+
[2] I 2/m (C 2/m, 12) (1; 2; 5; 6)+

IIa [2] P42/n (86) 1; 2; 7; 8; (3; 4; 5; 6) + ( 1
2 ,

1
2 ,

1
2 )

[2] P4/n (85) 1; 2; 3; 4; (5; 6; 7; 8) + ( 1
2 ,

1
2 ,

1
2 )

[2] P42/m (84) 1; 2; 5; 6; (3; 4; 7; 8) + ( 1
2 ,

1
2 ,

1
2 )

[2] P4/m (83) 1; 2; 3; 4; 5; 6; 7; 8

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4/m (c′ = 3c) (87); [5] I 4/m (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (87)

Minimal non-isomorphic supergroups
I [2] I 4/mmm (139); [2] I 4/mcm (140)
II [2] C 4/m (c′ = 1

2 c) (P4/m, 83)
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I 41/a C6
4h 4/m Tetragonal

No. 88 I 41/a Patterson symmetry I 4/m

ORIGIN CHOICE 1

Origin at 4̄, at 0,− 1
4 ,− 1

8 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

4 ) − 1
4 ,

1
4 ,z (4) 4−(0,0, 3

4) 1
4 ,− 1

4 ,z
(5) 1̄ 0, 1

4 ,
1
8 (6) a x,y, 3

8 (7) 4̄+ 0,0,z; 0,0,0 (8) 4̄− 0, 1
2 ,z; 0, 1

2 ,
1
4

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0,0,z (3) 4+(0,0, 3

4 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

4) 1
4 ,

1
4 ,z

(5) 1̄ 1
4 ,0, 3

8 (6) b x,y, 1
8 (7) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4 (8) 4̄− 0,0,z; 0,0,0
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CONTINUED No. 88 I 41/a

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 f 1 (1) x,y,z (2) x̄ + 1
2 , ȳ+ 1

2 ,z+ 1
2 (3) ȳ,x + 1

2 ,z+ 1
4 (4) y + 1

2 , x̄,z+ 3
4

(5) x̄, ȳ + 1
2 , z̄+ 1

4 (6) x + 1
2 ,y, z̄+ 3

4 (7) y, x̄, z̄ (8) ȳ + 1
2 ,x + 1

2 , z̄+ 1
2

hkl : h + k + l = 2n
hk0 : h,k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 4n
h00 : h = 2n
hh̄0 : h = 2n

Special: as above, plus

8 e 2 . . 0,0,z 0, 1
2 ,z+ 1

4 0, 1
2 , z̄+ 1

4 0,0, z̄ hkl : l = 2n + 1
or 2h + l = 4n

8 d 1̄ 0, 1
4 ,

5
8

1
2 ,

1
4 ,

1
8

3
4 ,

1
2 ,

7
8

3
4 ,0, 3

8

8 c 1̄ 0, 1
4 ,

1
8

1
2 ,

1
4 ,

5
8

3
4 ,

1
2 ,

3
8

3
4 ,0, 7

8

}
hkl : l = 2n + 1

or h,k = 2n, h + k + l = 4n

4 b 4̄ . . 0,0, 1
2 0, 1

2 ,
3
4

4 a 4̄ . . 0,0,0 0, 1
2 ,

1
4

}
hkl : l = 2n + 1

or 2h + l = 4n

Symmetry of special projections
Along [001] p4
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0, 3

8

Along [110] p2mg
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x + 1
4 ,

1
8

Maximal non-isomorphic subgroups
I [2] I 4̄ (82) (1; 2; 7; 8)+

[2] I 41 (80) (1; 2; 3; 4)+
[2] I 2/a (C 2/c, 15) (1; 2; 5; 6)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41/a (c′ = 3c) (88); [5] I 41/a (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (88)

Minimal non-isomorphic supergroups
I [2] I 41/amd (141); [2] I 41/acd (142)

II [2] C 42/a (c′ = 1
2 c) (P42/n, 86)
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I 41/a C6
4h 4/m Tetragonal

No. 88 I 41/a Patterson symmetry I 4/m

ORIGIN CHOICE 2

Origin at 1̄ on glide plane b, at 0, 1
4 ,

1
8 from 4̄

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 4+(0,0, 1

4 ) 1
4 ,

1
2 ,z (4) 4−(0,0, 3

4 ) 3
4 ,0,z

(5) 1̄ 0,0,0 (6) a x,y, 1
4 (7) 4̄+ 1

2 ,
1
4 ,z; 1

2 ,
1
4 ,

3
8 (8) 4̄− 0, 1

4 ,z; 0, 1
4 ,

1
8

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0, 1

4 ,z (3) 4+(0,0, 3
4 ) − 1

4 ,
1
2 ,z (4) 4−(0,0, 1

4 ) 1
4 ,0,z

(5) 1̄ 1
4 ,

1
4 ,

1
4 (6) b x,y,0 (7) 4̄+ 1

2 ,− 1
4 ,z; 1

2 ,− 1
4 ,

1
8 (8) 4̄− 0, 3

4 ,z; 0, 3
4 ,

3
8
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CONTINUED No. 88 I 41/a

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 f 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z+ 1

2 (3) ȳ+ 3
4 ,x + 1

4 ,z+ 1
4 (4) y + 3

4 , x̄ + 3
4 ,z+ 3

4

(5) x̄, ȳ, z̄ (6) x + 1
2 ,y, z̄+ 1

2 (7) y + 1
4 , x̄ + 3

4 , z̄+ 3
4 (8) ȳ + 1

4 ,x + 1
4 , z̄+ 1

4

hkl : h + k + l = 2n
hk0 : h,k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 4n
h00 : h = 2n
hh̄0 : h = 2n

Special: as above, plus

8 e 2 . . 0, 1
4 ,z

1
2 ,

1
4 ,z+ 1

4 0, 3
4 , z̄

1
2 ,

3
4 , z̄+ 3

4 hkl : l = 2n + 1
or 2h + l = 4n

8 d 1̄ 0,0, 1
2

1
2 ,0,0 3

4 ,
1
4 ,

3
4

3
4 ,

3
4 ,

1
4

8 c 1̄ 0,0,0 1
2 ,0, 1

2
3
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4

}
hkl : l = 2n + 1

or h,k = 2n, h + k + l = 4n

4 b 4̄ . . 0, 1
4 ,

5
8

1
2 ,

1
4 ,

7
8

4 a 4̄ . . 0, 1
4 ,

1
8

1
2 ,

1
4 ,

3
8

}
hkl : l = 2n + 1

or 2h + l = 4n

Symmetry of special projections
Along [001] p4
a′ = 1

2 a b′ = 1
2 b

Origin at 1
4 ,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [110] p2mg
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ (82) (1; 2; 7; 8)+

[2] I 41 (80) (1; 2; 3; 4)+
[2] I 2/a (C 2/c, 15) (1; 2; 5; 6)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41/a (c′ = 3c) (88); [5] I 41/a (a′ = a + 2b,b′ = −2a + b or a′ = a−2b,b′ = 2a + b) (88)

Minimal non-isomorphic supergroups
I [2] I 41/amd (141); [2] I 41/acd (142)

II [2] C 42/a (c′ = 1
2 c) (P42/n, 86)
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P422 D1
4 422 Tetragonal

No. 89 P422 Patterson symmetry P4/mmm

Origin at 422

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2 0,y,0 (6) 2 x,0,0 (7) 2 x,x,0 (8) 2 x, x̄,0
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CONTINUED No. 89 P422

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 p 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) y,x, z̄ (8) ȳ, x̄, z̄

no conditions

Special:

4 o . 2 . x, 1
2 ,0 x̄, 1

2 ,0
1
2 ,x,0

1
2 , x̄,0 no extra conditions

4 n . 2 . x,0, 1
2 x̄,0, 1

2 0,x, 1
2 0, x̄, 1

2 no extra conditions

4 m . 2 . x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 ,x,

1
2

1
2 , x̄,

1
2 no extra conditions

4 l . 2 . x,0,0 x̄,0,0 0,x,0 0, x̄,0 no extra conditions

4 k . . 2 x,x, 1
2 x̄, x̄, 1

2 x̄,x, 1
2 x, x̄, 1

2 no extra conditions

4 j . . 2 x,x,0 x̄, x̄,0 x̄,x,0 x, x̄,0 no extra conditions

4 i 2 . . 0, 1
2 ,z

1
2 ,0,z 0, 1

2 , z̄
1
2 ,0, z̄ hkl : h + k = 2n

2 h 4 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ no extra conditions

2 g 4 . . 0,0,z 0,0, z̄ no extra conditions

2 f 2 2 2 . 1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k = 2n

2 e 2 2 2 . 1
2 ,0,0 0, 1

2 ,0 hkl : h + k = 2n

1 d 4 2 2 1
2 ,

1
2 ,

1
2 no extra conditions

1 c 4 2 2 1
2 ,

1
2 ,0 no extra conditions

1 b 4 2 2 0,0, 1
2 no extra conditions

1 a 4 2 2 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P411 (P4, 75) 1; 2; 3; 4

[2] P212 (C 222, 21) 1; 2; 7; 8
[2] P221 (P222, 16) 1; 2; 5; 6

IIa none

IIb [2] P42 22 (c′ = 2c) (93); [2] C 4221 (a′ = 2a,b′ = 2b) (P421 2, 90); [2] F 422 (a′ = 2a,b′ = 2b,c′ = 2c) (I 422, 97)

Maximal isomorphic subgroups of lowest index
IIc [2] P422 (c′ = 2c) (89); [2] C 422 (a′ = 2a,b′ = 2b) (P422, 89)

Minimal non-isomorphic supergroups
I [2] P4/mmm (123); [2] P4/mcc (124); [2] P4/nbm (125); [2] P4/nnc (126); [3] P432 (207)

II [2] I 422 (97)
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P421 2 D2
4 422 Tetragonal

No. 90 P421 2 Patterson symmetry P4/mmm

Origin at 222 at 212

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0, 1
2 ,z (4) 4− 1

2 ,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,0 (6) 2( 1

2 ,0,0) x, 1
4 ,0 (7) 2 x,x,0 (8) 2 x, x̄,0
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CONTINUED No. 90 P421 2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ + 1
2 ,x + 1

2 ,z (4) y + 1
2 , x̄ + 1

2 ,z
(5) x̄+ 1

2 ,y + 1
2 , z̄ (6) x + 1

2 , ȳ + 1
2 , z̄ (7) y,x, z̄ (8) ȳ, x̄, z̄

h00 : h = 2n

Special: as above, plus

4 f . . 2 x,x, 1
2 x̄, x̄, 1

2 x̄ + 1
2 ,x + 1

2 ,
1
2 x + 1

2 , x̄ + 1
2 ,

1
2 0kl : k = 2n

4 e . . 2 x,x,0 x̄, x̄,0 x̄ + 1
2 ,x + 1

2 ,0 x + 1
2 , x̄ + 1

2 ,0 0kl : k = 2n

4 d 2 . . 0,0,z 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ 0,0, z̄ hkl : h + k = 2n

2 c 4 . . 0, 1
2 ,z

1
2 ,0, z̄ hk0 : h + k = 2n

2 b 2 . 22 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 a 2 . 22 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0, 1

2 ,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P411 (P4, 75) 1; 2; 3; 4

[2] P212 (C 222, 21) 1; 2; 7; 8
[2] P221 1 (P21 21 2, 18) 1; 2; 5; 6

IIa none

IIb [2] P42 21 2 (c′ = 2c) (94)

Maximal isomorphic subgroups of lowest index
IIc [2] P421 2 (c′ = 2c) (90); [9] P421 2 (a′ = 3a,b′ = 3b) (90)

Minimal non-isomorphic supergroups
I [2] P4/mbm (127); [2] P4/mnc (128); [2] P4/nmm (129); [2] P4/ncc (130)
II [2] C 422 (P422, 89); [2] I 422 (97)
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P41 22 D3
4 422 Tetragonal

No. 91 P41 22 Patterson symmetry P4/mmm

Origin on 2 [010] at 41 (1,2)1

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
8

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) 4+(0,0, 1

4) 0,0,z (4) 4−(0,0, 3
4 ) 0,0,z

(5) 2 0,y,0 (6) 2 x,0, 1
4 (7) 2 x,x, 3

8 (8) 2 x, x̄, 1
8
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CONTINUED No. 91 P41 22

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) ȳ,x,z+ 1

4 (4) y, x̄,z+ 3
4

(5) x̄,y, z̄ (6) x, ȳ, z̄+ 1
2 (7) y,x, z̄ + 3

4 (8) ȳ, x̄, z̄+ 1
4

00l : l = 4n

Special: as above, plus

4 c . . 2 x,x, 3
8 x̄, x̄, 7

8 x̄,x, 5
8 x, x̄, 1

8 0kl : l = 2n + 1
or l = 4n

4 b . 2 . 1
2 ,y,0

1
2 , ȳ,

1
2 ȳ, 1

2 ,
1
4 y, 1

2 ,
3
4 hhl : l = 2n + 1

or l = 4n

4 a . 2 . 0,y,0 0, ȳ, 1
2 ȳ,0, 1

4 y,0, 3
4 hhl : l = 2n + 1

or l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = b b′ = c
Origin at x,0, 1

4

Along [110] p2gm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 3

8

Maximal non-isomorphic subgroups
I [2] P41 11 (P41, 76) 1; 2; 3; 4

[2] P21 21 (P2221, 17) 1; 2; 5; 6
[2] P21 12 (C 2221, 20) 1; 2; 7; 8

IIa none

IIb [2] C 41 221 (a′ = 2a,b′ = 2b) (P41 21 2, 92)

Maximal isomorphic subgroups of lowest index
IIc [2] C 41 22 (a′ = 2a,b′ = 2b) (P41 22, 91); [3] P43 22 (c′ = 3c) (95); [5] P41 22 (c′ = 5c) (91)

Minimal non-isomorphic supergroups
I none

II [2] I 41 22 (98); [2] P42 22 (c′ = 1
2 c) (93)
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P41 21 2 D4
4 422 Tetragonal

No. 92 P41 21 2 Patterson symmetry P4/mmm

Origin on 2 [110] at 21 1(1,2)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
8

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) 4+(0,0, 1

4 ) 0, 1
2 ,z (4) 4−(0,0, 3

4) 1
2 ,0,z

(5) 2(0, 1
2 ,0) 1

4 ,y,
1
8 (6) 2( 1

2 ,0,0) x, 1
4 ,

3
8 (7) 2 x,x,0 (8) 2 x, x̄, 1

4
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CONTINUED No. 92 P41 21 2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 b 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) ȳ+ 1

2 ,x + 1
2 ,z+ 1

4 (4) y + 1
2 , x̄+ 1

2 ,z+ 3
4

(5) x̄ + 1
2 ,y + 1

2 , z̄+ 1
4 (6) x + 1

2 , ȳ + 1
2 , z̄+ 3

4 (7) y,x, z̄ (8) ȳ, x̄, z̄+ 1
2

00l : l = 4n
h00 : h = 2n

Special: as above, plus

4 a . . 2 x,x,0 x̄, x̄, 1
2 x̄ + 1

2 ,x + 1
2 ,

1
4 x + 1

2 , x̄ + 1
2 ,

3
4 0kl : l = 2n + 1

or 2k + l = 4n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0, 1

2 ,z

Along [100] p2gg
a′ = b b′ = c
Origin at x, 1

4 ,
3
8

Along [110] p2gm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P41 11 (P41, 76) 1; 2; 3; 4

[2] P21 12 (C 2221, 20) 1; 2; 7; 8
[2] P21 21 1 (P21 21 21, 19) 1; 2; 5; 6

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P43 21 2 (c′ = 3c) (96); [5] P41 21 2 (c′ = 5c) (92); [9] P41 21 2 (a′ = 3a,b′ = 3b) (92)

Minimal non-isomorphic supergroups
I [3] P41 32 (213)

II [2] C 41 22 (P41 22, 91); [2] I 41 22 (98); [2] P42 21 2 (c′ = 1
2 c) (94)
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P42 22 D5
4 422 Tetragonal

No. 93 P42 22 Patterson symmetry P4/mmm

Origin at 222 at 42 21

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2) 0,0,z (4) 4−(0,0, 1

2 ) 0,0,z
(5) 2 0,y,0 (6) 2 x,0,0 (7) 2 x,x, 1

4 (8) 2 x, x̄, 1
4
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CONTINUED No. 93 P42 22

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 p 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z+ 1
2 (4) y, x̄,z+ 1

2

(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) y,x, z̄+ 1
2 (8) ȳ, x̄, z̄+ 1

2

00l : l = 2n

Special: as above, plus

4 o . . 2 x,x, 3
4 x̄, x̄, 3

4 x̄,x, 1
4 x, x̄, 1

4 0kl : l = 2n

4 n . . 2 x,x, 1
4 x̄, x̄, 1

4 x̄,x, 3
4 x, x̄, 3

4 0kl : l = 2n

4 m . 2 . x, 1
2 ,0 x̄, 1

2 ,0
1
2 ,x,

1
2

1
2 , x̄,

1
2 hhl : l = 2n

4 l . 2 . x,0, 1
2 x̄,0, 1

2 0,x,0 0, x̄,0 hhl : l = 2n

4 k . 2 . x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 ,x,0

1
2 , x̄,0 hhl : l = 2n

4 j . 2 . x,0,0 x̄,0,0 0,x, 1
2 0, x̄, 1

2 hhl : l = 2n

4 i 2 . . 0, 1
2 ,z

1
2 ,0,z+ 1

2 0, 1
2 , z̄

1
2 ,0, z̄+ 1

2 hkl : h + k + l = 2n

4 h 2 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄

1
2 ,

1
2 , z̄+ 1

2 hkl : l = 2n

4 g 2 . . 0,0,z 0,0,z+ 1
2 0,0, z̄ 0,0, z̄+ 1

2 hkl : l = 2n

2 f 2 . 22 1
2 ,

1
2 ,

1
4

1
2 ,

1
2 ,

3
4 hkl : l = 2n

2 e 2 . 22 0,0, 1
4 0,0, 3

4 hkl : l = 2n

2 d 2 2 2 . 0, 1
2 ,

1
2

1
2 ,0,0 hkl : h + k + l = 2n

2 c 2 2 2 . 0, 1
2 ,0

1
2 ,0, 1

2 hkl : h + k + l = 2n

2 b 2 2 2 . 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 a 2 2 2 . 0,0,0 0,0, 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

4

Maximal non-isomorphic subgroups
I [2] P42 11 (P42, 77) 1; 2; 3; 4

[2] P212 (C 222, 21) 1; 2; 7; 8
[2] P221 (P222, 16) 1; 2; 5; 6

IIa none

IIb [2] P43 22 (c′ = 2c) (95); [2] P41 22 (c′ = 2c) (91); [2] C 42 221 (a′ = 2a,b′ = 2b) (P42 21 2, 94);
[2] F 41 22 (a′ = 2a,b′ = 2b,c′ = 2c) (I 41 22, 98)

Maximal isomorphic subgroups of lowest index
IIc [2] C 42 22 (a′ = 2a,b′ = 2b) (P42 22, 93); [3] P42 22 (c′ = 3c) (93)

Minimal non-isomorphic supergroups
I [2] P42/mmc (131); [2] P42/mcm (132); [2] P42/nbc (133); [2] P42/nnm (134); [3] P42 32 (208)

II [2] I 422 (97); [2] P422 (c′ = 1
2 c) (89)
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P42 21 2 D6
4 422 Tetragonal

No. 94 P42 21 2 Patterson symmetry P4/mmm

Origin at 222 at 212

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0, 1

2 ,z (4) 4−(0,0, 1
2) 1

2 ,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) 2 x,x,0 (8) 2 x, x̄,0
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CONTINUED No. 94 P42 21 2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ+ 1
2 ,x + 1

2 ,z+ 1
2 (4) y + 1

2 , x̄+ 1
2 ,z+ 1

2

(5) x̄ + 1
2 ,y + 1

2 , z̄+ 1
2 (6) x + 1

2 , ȳ + 1
2 , z̄+ 1

2 (7) y,x, z̄ (8) ȳ, x̄, z̄
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 f . . 2 x,x, 1
2 x̄, x̄, 1

2 x̄ + 1
2 ,x + 1

2 ,0 x + 1
2 , x̄ + 1

2 ,0 0kl : k + l = 2n

4 e . . 2 x,x,0 x̄, x̄,0 x̄ + 1
2 ,x + 1

2 ,
1
2 x + 1

2 , x̄+ 1
2 ,

1
2 0kl : k + l = 2n

4 d 2 . . 0, 1
2 ,z 0, 1

2 ,z+ 1
2

1
2 ,0, z̄+ 1

2
1
2 ,0, z̄ hkl : l = 2n

hk0 : h + k = 2n

4 c 2 . . 0,0,z 1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄ + 1

2 0,0, z̄ hkl : h + k + l = 2n

2 b 2 . 22 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a 2 . 22 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0, 1

2 ,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P42 11 (P42, 77) 1; 2; 3; 4

[2] P212 (C 222, 21) 1; 2; 7; 8
[2] P221 1 (P21 21 2, 18) 1; 2; 5; 6

IIa none

IIb [2] P43 21 2 (c′ = 2c) (96); [2] P41 21 2 (c′ = 2c) (92)

Maximal isomorphic subgroups of lowest index
IIc [3] P42 21 2 (c′ = 3c) (94); [9] P42 21 2 (a′ = 3a,b′ = 3b) (94)

Minimal non-isomorphic supergroups
I [2] P42/mbc (135); [2] P42/mnm (136); [2] P42/nmc (137); [2] P42/ncm (138)

II [2] C 42 22 (P42 22, 93); [2] I 422 (97); [2] P421 2 (c′ = 1
2 c) (90)
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P43 22 D7
4 422 Tetragonal

No. 95 P43 22 Patterson symmetry P4/mmm

Origin on 2 [010] at 43 (1,2)1

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
8

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) 4+(0,0, 3

4) 0,0,z (4) 4−(0,0, 1
4 ) 0,0,z

(5) 2 0,y,0 (6) 2 x,0, 1
4 (7) 2 x,x, 1

8 (8) 2 x, x̄, 3
8
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CONTINUED No. 95 P43 22

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) ȳ,x,z+ 3

4 (4) y, x̄,z+ 1
4

(5) x̄,y, z̄ (6) x, ȳ, z̄+ 1
2 (7) y,x, z̄ + 1

4 (8) ȳ, x̄, z̄+ 3
4

00l : l = 4n

Special: as above, plus

4 c . . 2 x,x, 5
8 x̄, x̄, 1

8 x̄,x, 3
8 x, x̄, 7

8 0kl : l = 2n + 1
or l = 4n

4 b . 2 . 1
2 ,y,0

1
2 , ȳ,

1
2 ȳ, 1

2 ,
3
4 y, 1

2 ,
1
4 hhl : l = 2n + 1

or l = 4n

4 a . 2 . 0,y,0 0, ȳ, 1
2 ȳ,0, 3

4 y,0, 1
4 hhl : l = 2n + 1

or l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = b b′ = c
Origin at x,0, 1

4

Along [110] p2gm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

8

Maximal non-isomorphic subgroups
I [2] P43 11 (P43, 78) 1; 2; 3; 4

[2] P21 12 (C 2221, 20) 1; 2; 7; 8
[2] P21 21 (P2221, 17) 1; 2; 5; 6

IIa none

IIb [2] C 43 221 (a′ = 2a,b′ = 2b) (P43 21 2, 96)

Maximal isomorphic subgroups of lowest index
IIc [2] C 43 22 (a′ = 2a,b′ = 2b) (P43 22, 95); [3] P41 22 (c′ = 3c) (91); [5] P43 22 (c′ = 5c) (95)

Minimal non-isomorphic supergroups
I none

II [2] I 41 22 (98); [2] P42 22 (c′ = 1
2 c) (93)
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P43 21 2 D8
4 422 Tetragonal

No. 96 P43 21 2 Patterson symmetry P4/mmm

Origin on 2 [110] at 21 1(1,2)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
8

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 0,0,z (3) 4+(0,0, 3

4 ) 0, 1
2 ,z (4) 4−(0,0, 1

4) 1
2 ,0,z

(5) 2(0, 1
2 ,0) 1

4 ,y,
3
8 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
8 (7) 2 x,x,0 (8) 2 x, x̄, 1

4
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CONTINUED No. 96 P43 21 2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 b 1 (1) x,y,z (2) x̄, ȳ,z+ 1
2 (3) ȳ+ 1

2 ,x + 1
2 ,z+ 3

4 (4) y + 1
2 , x̄+ 1

2 ,z+ 1
4

(5) x̄ + 1
2 ,y + 1

2 , z̄+ 3
4 (6) x + 1

2 , ȳ + 1
2 , z̄+ 1

4 (7) y,x, z̄ (8) ȳ, x̄, z̄+ 1
2

00l : l = 4n
h00 : h = 2n

Special: as above, plus

4 a . . 2 x,x,0 x̄, x̄, 1
2 x̄ + 1

2 ,x + 1
2 ,

3
4 x + 1

2 , x̄ + 1
2 ,

1
4 0kl : l = 2n + 1

or 2k + l = 4n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0, 1

2 ,z

Along [100] p2gg
a′ = b b′ = c
Origin at x, 1

4 ,
1
8

Along [110] p2gm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P43 11 (P43, 78) 1; 2; 3; 4

[2] P21 12 (C 2221, 20) 1; 2; 7; 8
[2] P21 21 1 (P21 21 21, 19) 1; 2; 5; 6

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P41 21 2 (c′ = 3c) (92); [5] P43 21 2 (c′ = 5c) (96); [9] P43 21 2 (a′ = 3a,b′ = 3b) (96)

Minimal non-isomorphic supergroups
I [3] P43 32 (212)

II [2] C 43 22 (P43 22, 95); [2] I 41 22 (98); [2] P42 21 2 (c′ = 1
2 c) (94)
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I 422 D9
4 422 Tetragonal

No. 97 I 422 Patterson symmetry I 4/mmm

Origin at 422

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2 0,y,0 (6) 2 x,0,0 (7) 2 x,x,0 (8) 2 x, x̄,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2) 0, 1
2 ,z (4) 4−(0,0, 1

2 ) 1
2 ,0,z

(5) 2(0, 1
2 ,0) 1

4 ,y,
1
4 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) 2( 1

2 ,
1
2 ,0) x,x, 1

4 (8) 2 x, x̄ + 1
2 ,

1
4
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CONTINUED No. 97 I 422

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) y,x, z̄ (8) ȳ, x̄, z̄

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 j . . 2 x,x + 1
2 ,

1
4 x̄, x̄ + 1

2 ,
1
4 x̄ + 1

2 ,x,
1
4 x + 1

2 , x̄,
1
4 0kl : k = 2n

8 i . 2 . x,0, 1
2 x̄,0, 1

2 0,x, 1
2 0, x̄, 1

2 no extra conditions

8 h . 2 . x,0,0 x̄,0,0 0,x,0 0, x̄,0 no extra conditions

8 g . . 2 x,x,0 x̄, x̄,0 x̄,x,0 x, x̄,0 no extra conditions

8 f 2 . . 0, 1
2 ,z

1
2 ,0,z 0, 1

2 , z̄
1
2 ,0, z̄ hkl : l = 2n

4 e 4 . . 0,0,z 0,0, z̄ no extra conditions

4 d 2 . 22 0, 1
2 ,

1
4

1
2 ,0, 1

4 hkl : l = 2n

4 c 2 2 2 . 0, 1
2 ,0

1
2 ,0,0 hkl : l = 2n

2 b 4 2 2 0,0, 1
2 no extra conditions

2 a 4 2 2 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 411 (I 4, 79) (1; 2; 3; 4)+

[2] I 221 (I 222, 23) (1; 2; 5; 6)+
[2] I 212 (F 222, 22) (1; 2; 7; 8)+

IIa [2] P42 21 2 (94) 1; 2; 7; 8; (3; 4; 5; 6) + ( 1
2 ,

1
2 ,

1
2 )

[2] P42 22 (93) 1; 2; 5; 6; (3; 4; 7; 8) + ( 1
2 ,

1
2 ,

1
2 )

[2] P421 2 (90) 1; 2; 3; 4; (5; 6; 7; 8) + ( 1
2 ,

1
2 ,

1
2 )

[2] P422 (89) 1; 2; 3; 4; 5; 6; 7; 8

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 422 (c′ = 3c) (97); [9] I 422 (a′ = 3a,b′ = 3b) (97)

Minimal non-isomorphic supergroups
I [2] I 4/mmm (139); [2] I 4/mcm (140); [3] F 432 (209); [3] I 432 (211)
II [2] C 422 (c′ = 1

2 c) (P422, 89)
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I 41 22 D10
4 422 Tetragonal

No. 98 I 41 22 Patterson symmetry I 4/mmm

Origin at 222 at 212

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

8

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

4 ) − 1
4 ,

1
4 ,z (4) 4−(0,0, 3

4 ) 1
4 ,− 1

4 ,z
(5) 2 1

4 ,y,
3
8 (6) 2 x, 1

4 ,
1
8 (7) 2( 1

2 ,
1
2 ,0) x,x, 1

4 (8) 2 x, x̄,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0,0,z (3) 4+(0,0, 3

4 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

4 ) 1
4 ,

1
4 ,z

(5) 2(0, 1
2 ,0) 0,y, 1

8 (6) 2( 1
2 ,0,0) x,0, 3

8 (7) 2 x,x,0 (8) 2 x, x̄ + 1
2 ,

1
4
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CONTINUED No. 98 I 41 22

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 g 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z+ 1
2 (3) ȳ,x + 1

2 ,z+ 1
4 (4) y + 1

2 , x̄,z+ 3
4

(5) x̄ + 1
2 ,y, z̄ + 3

4 (6) x, ȳ+ 1
2 , z̄+ 1

4 (7) y + 1
2 ,x + 1

2 , z̄+ 1
2 (8) ȳ, x̄, z̄

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 4n
h00 : h = 2n

Special: as above, plus

8 f . 2 . x, 1
4 ,

1
8 x̄ + 1

2 ,
1
4 ,

5
8

3
4 ,x + 1

2 ,
3
8

3
4 , x̄,

7
8 hhl : l = 4n

8 e . . 2 x̄,x,0 x + 1
2 , x̄+ 1

2 ,
1
2 x̄, x̄ + 1

2 ,
1
4 x + 1

2 ,x,
3
4 0kl : k = 2n + 1

or l = 4n

8 d . . 2 x,x,0 x̄ + 1
2 , x̄+ 1

2 ,
1
2 x̄,x + 1

2 ,
1
4 x + 1

2 , x̄,
3
4 0kl : k = 2n + 1

or l = 4n

8 c 2 . . 0,0,z 0, 1
2 ,z+ 1

4
1
2 ,0, z̄+ 3

4
1
2 ,

1
2 , z̄+ 1

2 hkl : l = 2n + 1
or 2h + l = 4n

4 b 2 . 22 0,0, 1
2 0, 1

2 ,
3
4 hkl : l = 2n + 1

or 2h + l = 4n

4 a 2 . 22 0,0,0 0, 1
2 ,

1
4 hkl : l = 2n + 1

or 2h + l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0, 3

8

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 41 11 (I 41, 80) (1; 2; 3; 4)+

[2] I 21 21 (I 21 21 21, 24) (1; 2; 5; 6)+
[2] I 21 12 (F 222, 22) (1; 2; 7; 8)+

IIa [2] P43 21 2 (96) 1; 2; 7; 8; (3; 4; 5; 6) + ( 1
2 ,

1
2 ,

1
2 )

[2] P43 22 (95) 1; 2; 5; 6; (3; 4; 7; 8) + ( 1
2 ,

1
2 ,

1
2 )

[2] P41 21 2 (92) 1; 2; 3; 4; (5; 6; 7; 8) + ( 1
2 ,

1
2 ,

1
2 )

[2] P41 22 (91) 1; 2; 3; 4; 5; 6; 7; 8

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41 22 (c′ = 3c) (98); [9] I 41 22 (a′ = 3a,b′ = 3b) (98)

Minimal non-isomorphic supergroups
I [2] I 41/amd (141); [2] I 41/acd (142); [3] F 41 32 (210); [3] I 41 32 (214)

II [2] C 42 22 (c′ = 1
2 c) (P42 22, 93)

381



P4mm C1
4v 4mm Tetragonal

No. 99 P4mm Patterson symmetry P4/mmm

Origin on 4mm

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1; x ≤ y

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) m x,0,z (6) m 0,y,z (7) m x, x̄,z (8) m x,x,z
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CONTINUED No. 99 P4mm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 g 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x, ȳ,z (6) x̄,y,z (7) ȳ, x̄,z (8) y,x,z

no conditions

Special:

4 f . m . x, 1
2 ,z x̄, 1

2 ,z
1
2 ,x,z

1
2 , x̄,z no extra conditions

4 e . m . x,0,z x̄,0,z 0,x,z 0, x̄,z no extra conditions

4 d . . m x,x,z x̄, x̄,z x̄,x,z x, x̄,z no extra conditions

2 c 2 m m . 1
2 ,0,z 0, 1

2 ,z hkl : h + k = 2n

1 b 4 m m 1
2 ,

1
2 ,z no extra conditions

1 a 4 m m 0,0,z no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P411 (P4, 75) 1; 2; 3; 4

[2] P21m (C mm2, 35) 1; 2; 7; 8
[2] P2m1 (Pmm2, 25) 1; 2; 5; 6

IIa none
IIb [2] P42 mc (c′ = 2c) (105); [2] P4cc (c′ = 2c) (103); [2] P42 cm (c′ = 2c) (101); [2] C 4md (a′ = 2a,b′ = 2b) (P4bm, 100);

[2] F 4mc (a′ = 2a,b′ = 2b,c′ = 2c) (I 4cm, 108); [2] F 4mm (a′ = 2a,b′ = 2b,c′ = 2c) (I 4mm, 107)

Maximal isomorphic subgroups of lowest index
IIc [2] P4mm (c′ = 2c) (99); [2] C 4mm (a′ = 2a,b′ = 2b) (P4mm, 99)

Minimal non-isomorphic supergroups
I [2] P4/mmm (123); [2] P4/nmm (129)

II [2] I 4mm (107)
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P4bm C2
4v 4mm Tetragonal

No. 100 P4bm Patterson symmetry P4/mmm

Origin on 41g

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1; y ≤ 1
2 − x

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) a x, 1

4 ,z (6) b 1
4 ,y,z (7) m x + 1

2 , x̄,z (8) g( 1
2 ,

1
2 ,0) x,x,z
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CONTINUED No. 100 P4bm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x + 1

2 , ȳ + 1
2 ,z (6) x̄ + 1

2 ,y + 1
2 ,z (7) ȳ + 1

2 , x̄ + 1
2 ,z (8) y + 1

2 ,x + 1
2 ,z

0kl : k = 2n
h00 : h = 2n

Special: as above, plus

4 c . . m x,x + 1
2 ,z x̄, x̄ + 1

2 ,z x̄ + 1
2 ,x,z x + 1

2 , x̄,z no extra conditions

2 b 2 . mm 1
2 ,0,z 0, 1

2 ,z hkl : h + k = 2n

2 a 4 . . 0,0,z 1
2 ,

1
2 ,z hkl : h + k = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P411 (P4, 75) 1; 2; 3; 4

[2] P21m (C mm2, 35) 1; 2; 7; 8
[2] P2b1 (Pba2, 32) 1; 2; 5; 6

IIa none

IIb [2] P42 bc (c′ = 2c) (106); [2] P4nc (c′ = 2c) (104); [2] P42 nm (c′ = 2c) (102)

Maximal isomorphic subgroups of lowest index
IIc [2] P4bm (c′ = 2c) (100); [9] P4bm (a′ = 3a,b′ = 3b) (100)

Minimal non-isomorphic supergroups
I [2] P4/nbm (125); [2] P4/mbm (127)
II [2] C 4mm (P4mm, 99); [2] I 4cm (108)
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P42 cm C3
4v 4mm Tetragonal

No. 101 P42 cm Patterson symmetry P4/mmm

Origin on 2mm on 42cm

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1; x ≤ y

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0,0,z (4) 4−(0,0, 1

2 ) 0,0,z
(5) c x,0,z (6) c 0,y,z (7) m x, x̄,z (8) m x,x,z
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CONTINUED No. 101 P42 cm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 e 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z+ 1
2 (4) y, x̄,z+ 1

2

(5) x, ȳ,z+ 1
2 (6) x̄,y,z+ 1

2 (7) ȳ, x̄,z (8) y,x,z
0kl : l = 2n
00l : l = 2n

Special: as above, plus

4 d . . m x,x,z x̄, x̄,z x̄,x,z+ 1
2 x, x̄,z+ 1

2 no extra conditions

4 c 2 . . 0, 1
2 ,z

1
2 ,0,z+ 1

2 0, 1
2 ,z+ 1

2
1
2 ,0,z hkl : h + k, l = 2n

2 b 2 . mm 1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2 hkl : l = 2n

2 a 2 . mm 0,0,z 0,0,z+ 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P42 11 (P42, 77) 1; 2; 3; 4

[2] P21m (C mm2, 35) 1; 2; 7; 8
[2] P2c1 (Pcc2, 27) 1; 2; 5; 6

IIa none

IIb [2] C 42 cd (a′ = 2a,b′ = 2b) (P42 bc, 106); [2] C 42 cm (a′ = 2a,b′ = 2b) (P42 mc, 105)

Maximal isomorphic subgroups of lowest index
IIc [3] P42 cm (c′ = 3c) (101); [9] P42 cm (a′ = 3a,b′ = 3b) (101)

Minimal non-isomorphic supergroups
I [2] P42/mcm (132); [2] P42/ncm (138)

II [2] C 42 cm (P42 mc, 105); [2] I 4cm (108); [2] P4mm (c′ = 1
2 c) (99)
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P42 nm C4
4v 4mm Tetragonal

No. 102 P42 nm Patterson symmetry P4/mmm

Origin on 2mm on 21m

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1; x ≤ y

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0, 1

2 ,z (4) 4−(0,0, 1
2 ) 1

2 ,0,z
(5) n( 1

2 ,0, 1
2) x, 1

4 ,z (6) n(0, 1
2 ,

1
2 ) 1

4 ,y,z (7) m x, x̄,z (8) m x,x,z

388

International Tables for Crystallography (2006). Vol. A, Space group 102, pp. 388–389.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ab/ch7o1v0001/sgtable7o1o102/


CONTINUED No. 102 P42 nm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ+ 1
2 ,x + 1

2 ,z+ 1
2 (4) y + 1

2 , x̄+ 1
2 ,z+ 1

2

(5) x + 1
2 , ȳ + 1

2 ,z+ 1
2 (6) x̄+ 1

2 ,y + 1
2 ,z+ 1

2 (7) ȳ, x̄,z (8) y,x,z
0kl : k + l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 c . . m x,x,z x̄, x̄,z x̄+ 1
2 ,x + 1

2 ,z+ 1
2 x + 1

2 , x̄ + 1
2 ,z+ 1

2 no extra conditions

4 b 2 . . 0, 1
2 ,z 0, 1

2 ,z+ 1
2

1
2 ,0,z+ 1

2
1
2 ,0,z hkl : h + k, l = 2n

2 a 2 . mm 0,0,z 1
2 ,

1
2 ,z+ 1

2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0, 1

2 ,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P42 11 (P42, 77) 1; 2; 3; 4

[2] P21m (C mm2, 35) 1; 2; 7; 8
[2] P2n1 (Pnn2, 34) 1; 2; 5; 6

IIa none
IIb [2] F 41 d c (a′ = 2a,b′ = 2b,c′ = 2c) (I 41 cd, 110); [2] F 41 d m (a′ = 2a,b′ = 2b,c′ = 2c) (I 41 md, 109)

Maximal isomorphic subgroups of lowest index
IIc [3] P42 nm (c′ = 3c) (102); [9] P42 nm (a′ = 3a,b′ = 3b) (102)

Minimal non-isomorphic supergroups
I [2] P42/nnm (134); [2] P42/mnm (136)

II [2] C 42 cm (P42 mc, 105); [2] I 4mm (107); [2] P4bm (c′ = 1
2 c) (100)
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P4cc C5
4v 4mm Tetragonal

No. 103 P4cc Patterson symmetry P4/mmm

Origin on 4cc

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) c x,0,z (6) c 0,y,z (7) c x, x̄,z (8) c x,x,z
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CONTINUED No. 103 P4cc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 d 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x, ȳ,z+ 1

2 (6) x̄,y,z+ 1
2 (7) ȳ, x̄,z+ 1

2 (8) y,x,z+ 1
2

0kl : l = 2n
hhl : l = 2n
00l : l = 2n

Special: as above, plus

4 c 2 . . 0, 1
2 ,z

1
2 ,0,z 0, 1

2 ,z+ 1
2

1
2 ,0,z+ 1

2 hkl : h + k, l = 2n

2 b 4 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2 hkl : l = 2n

2 a 4 . . 0,0,z 0,0,z+ 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P411 (P4, 75) 1; 2; 3; 4

[2] P21c (C cc2, 37) 1; 2; 7; 8
[2] P2c1 (Pcc2, 27) 1; 2; 5; 6

IIa none

IIb [2] C 4cd (a′ = 2a,b′ = 2b) (P4nc, 104)

Maximal isomorphic subgroups of lowest index
IIc [2] C 4cc (a′ = 2a,b′ = 2b) (P4cc, 103); [3] P4cc (c′ = 3c) (103)

Minimal non-isomorphic supergroups
I [2] P4/mcc (124); [2] P4/ncc (130)
II [2] I 4cm (108); [2] P4mm (c′ = 1

2 c) (99)
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P4nc C6
4v 4mm Tetragonal

No. 104 P4nc Patterson symmetry P4/mmm

Origin on 41n

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) n( 1

2 ,0, 1
2) x, 1

4 ,z (6) n(0, 1
2 ,

1
2 ) 1

4 ,y,z (7) c x + 1
2 , x̄,z (8) n( 1

2 ,
1
2 ,

1
2 ) x,x,z
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CONTINUED No. 104 P4nc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 c 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x + 1

2 , ȳ + 1
2 ,z+ 1

2 (6) x̄+ 1
2 ,y + 1

2 ,z+ 1
2 (7) ȳ+ 1

2 , x̄ + 1
2 ,z+ 1

2 (8) y + 1
2 ,x + 1

2 ,z+ 1
2

0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 b 2 . . 0, 1
2 ,z

1
2 ,0,z 1

2 ,0,z+ 1
2 0, 1

2 ,z+ 1
2 hkl : h + k, l = 2n

2 a 4 . . 0,0,z 1
2 ,

1
2 ,z+ 1

2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P411 (P4, 75) 1; 2; 3; 4

[2] P21c (C cc2, 37) 1; 2; 7; 8
[2] P2n1 (Pnn2, 34) 1; 2; 5; 6

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P4nc (c′ = 3c) (104); [9] P4nc (a′ = 3a,b′ = 3b) (104)

Minimal non-isomorphic supergroups
I [2] P4/nnc (126); [2] P4/mnc (128)
II [2] C 4cc (P4cc, 103); [2] I 4mm (107); [2] P4bm (c′ = 1

2 c) (100)
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P42 mc C7
4v 4mm Tetragonal

No. 105 P42 mc Patterson symmetry P4/mmm

Origin on 2mm on 42mc

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0,0,z (4) 4−(0,0, 1

2 ) 0,0,z
(5) m x,0,z (6) m 0,y,z (7) c x, x̄,z (8) c x,x,z
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CONTINUED No. 105 P42 mc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z+ 1
2 (4) y, x̄,z+ 1

2

(5) x, ȳ,z (6) x̄,y,z (7) ȳ, x̄,z+ 1
2 (8) y,x,z+ 1

2

hhl : l = 2n
00l : l = 2n

Special: as above, plus

4 e . m . x, 1
2 ,z x̄, 1

2 ,z
1
2 ,x,z+ 1

2
1
2 , x̄,z+ 1

2 no extra conditions

4 d . m . x,0,z x̄,0,z 0,x,z+ 1
2 0, x̄,z+ 1

2 no extra conditions

2 c 2 m m . 0, 1
2 ,z

1
2 ,0,z+ 1

2 hkl : h + k + l = 2n

2 b 2 m m . 1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2 hkl : l = 2n

2 a 2 m m . 0,0,z 0,0,z+ 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P42 11 (P42, 77) 1; 2; 3; 4

[2] P21c (C cc2, 37) 1; 2; 7; 8
[2] P2m1 (Pmm2, 25) 1; 2; 5; 6

IIa none

IIb [2] C 42 md (a′ = 2a,b′ = 2b) (P42 nm, 102); [2] C 42 mc (a′ = 2a,b′ = 2b) (P42 cm, 101)

Maximal isomorphic subgroups of lowest index
IIc [3] P42 mc (c′ = 3c) (105); [9] P42 mc (a′ = 3a,b′ = 3b) (105)

Minimal non-isomorphic supergroups
I [2] P42/mmc (131); [2] P42/nmc (137)

II [2] C 42 mc (P42 cm, 101); [2] I 4mm (107); [2] P4mm (c′ = 1
2 c) (99)
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P42 bc C8
4v 4mm Tetragonal

No. 106 P42 bc Patterson symmetry P4/mmm

Origin on 2 on 42 1n

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0,0,z (4) 4−(0,0, 1

2 ) 0,0,z
(5) a x, 1

4 ,z (6) b 1
4 ,y,z (7) c x + 1

2 , x̄,z (8) n( 1
2 ,

1
2 ,

1
2 ) x,x,z
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CONTINUED No. 106 P42 bc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 c 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z+ 1
2 (4) y, x̄,z+ 1

2

(5) x + 1
2 , ȳ + 1

2 ,z (6) x̄ + 1
2 ,y + 1

2 ,z (7) ȳ+ 1
2 , x̄ + 1

2 ,z+ 1
2 (8) y + 1

2 ,x + 1
2 ,z+ 1

2

0kl : k = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 b 2 . . 0, 1
2 ,z

1
2 ,0,z+ 1

2
1
2 ,0,z 0, 1

2 ,z+ 1
2 hkl : h + k, l = 2n

4 a 2 . . 0,0,z 0,0,z+ 1
2

1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2 hkl : h + k, l = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P42 11 (P42, 77) 1; 2; 3; 4

[2] P21c (C cc2, 37) 1; 2; 7; 8
[2] P2b1 (Pba2, 32) 1; 2; 5; 6

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P42 bc (c′ = 3c) (106); [9] P42 bc (a′ = 3a,b′ = 3b) (106)

Minimal non-isomorphic supergroups
I [2] P42/nbc (133); [2] P42/mbc (135)

II [2] C 42 mc (P42 cm, 101); [2] I 4cm (108); [2] P4bm (c′ = 1
2 c) (100)
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I 4mm C9
4v 4mm Tetragonal

No. 107 I 4mm Patterson symmetry I 4/mmm

Origin on 4mm

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ y

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) m x,0,z (6) m 0,y,z (7) m x, x̄,z (8) m x,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2 ) 0, 1
2 ,z (4) 4−(0,0, 1

2 ) 1
2 ,0,z

(5) n( 1
2 ,0, 1

2) x, 1
4 ,z (6) n(0, 1

2 ,
1
2) 1

4 ,y,z (7) c x + 1
2 , x̄,z (8) n( 1

2 ,
1
2 ,

1
2 ) x,x,z
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CONTINUED No. 107 I 4mm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 e 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x, ȳ,z (6) x̄,y,z (7) ȳ, x̄,z (8) y,x,z

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 d . m . x,0,z x̄,0,z 0,x,z 0, x̄,z no extra conditions

8 c . . m x,x,z x̄, x̄,z x̄,x,z x, x̄,z no extra conditions

4 b 2 m m . 0, 1
2 ,z

1
2 ,0,z hkl : l = 2n

2 a 4 m m 0,0,z no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 411 (I 4, 79) (1; 2; 3; 4)+

[2] I 2m1 (I mm2, 44) (1; 2; 5; 6)+
[2] I 21m (F mm2, 42) (1; 2; 7; 8)+

IIa [2] P42 mc (105) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] P4nc (104) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] P42 nm (102) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1
2 ,

1
2 ,

1
2)

[2] P4mm (99) 1; 2; 3; 4; 5; 6; 7; 8

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4mm (c′ = 3c) (107); [9] I 4mm (a′ = 3a,b′ = 3b) (107)

Minimal non-isomorphic supergroups
I [2] I 4/mmm (139)
II [2] C 4mm (c′ = 1

2 c) (P4mm, 99)
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I 4cm C10
4v 4mm Tetragonal

No. 108 I 4cm Patterson symmetry I 4/mmm

Origin on 4ce

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; y ≤ 1

2 − x

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) c x,0,z (6) c 0,y,z (7) c x, x̄,z (8) c x,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2 ) 0, 1
2 ,z (4) 4−(0,0, 1

2 ) 1
2 ,0,z

(5) a x, 1
4 ,z (6) b 1

4 ,y,z (7) m x + 1
2 , x̄,z (8) g( 1

2 ,
1
2 ,0) x,x,z
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CONTINUED No. 108 I 4cm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 d 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x, ȳ,z+ 1

2 (6) x̄,y,z+ 1
2 (7) ȳ, x̄,z+ 1

2 (8) y,x,z+ 1
2

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k, l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 c . . m x,x + 1
2 ,z x̄, x̄ + 1

2 ,z x̄+ 1
2 ,x,z x + 1

2 , x̄,z no extra conditions

4 b 2 . mm 1
2 ,0,z 0, 1

2 ,z hkl : l = 2n

4 a 4 . . 0,0,z 0,0,z+ 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 411 (I 4, 79) (1; 2; 3; 4)+

[2] I 2c1 (I ba2, 45) (1; 2; 5; 6)+
[2] I 21m (F mm2, 42) (1; 2; 7; 8)+

IIa [2] P42 bc (106) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1
2 ,

1
2 ,

1
2)

[2] P4cc (103) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42 cm (101) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1

2 ,
1
2 ,

1
2)

[2] P4bm (100) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4cm (c′ = 3c) (108); [9] I 4cm (a′ = 3a,b′ = 3b) (108)

Minimal non-isomorphic supergroups
I [2] I 4/mcm (140)

II [2] C 4mm (c′ = 1
2 c) (P4mm, 99)
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I 41 md C11
4v 4mm Tetragonal

No. 109 I 41 md Patterson symmetry I 4/mmm

Origin on 2mm on 2m1

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

4 ) − 1
4 ,

1
4 ,z (4) 4−(0,0, 3

4 ) 1
4 ,− 1

4 ,z
(5) m x,0,z (6) n(0, 1

2 ,
1
2) 1

4 ,y,z (7) d(− 1
4 ,

1
4 ,

1
4 ) x + 1

4 , x̄,z (8) d( 1
4 ,

1
4 ,

3
4 ) x + 1

4 ,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0,0,z (3) 4+(0,0, 3

4 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

4 ) 1
4 ,

1
4 ,z

(5) n( 1
2 ,0, 1

2) x, 1
4 ,z (6) m 0,y,z (7) d( 1

4 ,− 1
4 ,

3
4 ) x + 1

4 , x̄,z (8) d( 1
4 ,

1
4 ,

1
4 ) x− 1

4 ,x,z
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CONTINUED No. 109 I 41 md

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 c 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z+ 1
2 (3) ȳ,x + 1

2 ,z+ 1
4 (4) y + 1

2 , x̄,z+ 3
4

(5) x, ȳ,z (6) x̄+ 1
2 ,y + 1

2 ,z+ 1
2 (7) ȳ, x̄ + 1

2 ,z+ 1
4 (8) y + 1

2 ,x,z+ 3
4

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : 2h + l = 4n
00l : l = 4n
h00 : h = 2n
hh̄0 : h = 2n

Special: as above, plus

8 b . m . 0,y,z 1
2 , ȳ + 1

2 ,z+ 1
2 ȳ, 1

2 ,z+ 1
4 y + 1

2 ,0,z+ 3
4 no extra conditions

4 a 2 m m . 0,0,z 0, 1
2 ,z+ 1

4 hkl : l = 2n + 1
or 2h + l = 4n

Symmetry of special projections
Along [001] p4gm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] c1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 41 11 (I 41, 80) (1; 2; 3; 4)+

[2] I 2m1 (I mm2, 44) (1; 2; 5; 6)+
[2] I 21d (F d d 2, 43) (1; 2; 7; 8)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41 md (c′ = 3c) (109); [9] I 41 md (a′ = 3a,b′ = 3b) (109)

Minimal non-isomorphic supergroups
I [2] I 41/amd (141)

II [2] C 42 md (c′ = 1
2 c) (P42 nm, 102)
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I 41 cd C12
4v 4mm Tetragonal

No. 110 I 41 cd Patterson symmetry I 4/mmm

Origin on 2c1

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

4 ) − 1
4 ,

1
4 ,z (4) 4−(0,0, 3

4 ) 1
4 ,− 1

4 ,z
(5) c x,0,z (6) b 1

4 ,y,z (7) d(− 1
4 ,

1
4 ,

3
4 ) x + 1

4 , x̄,z (8) d( 1
4 ,

1
4 ,

1
4 ) x + 1

4 ,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0,0,z (3) 4+(0,0, 3

4 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

4 ) 1
4 ,

1
4 ,z

(5) a x, 1
4 ,z (6) c 0,y,z (7) d( 1

4 ,− 1
4 ,

1
4 ) x + 1

4 , x̄,z (8) d( 1
4 ,

1
4 ,

3
4 ) x− 1

4 ,x,z
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CONTINUED No. 110 I 41 cd

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 b 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z+ 1
2 (3) ȳ,x + 1

2 ,z+ 1
4 (4) y + 1

2 , x̄,z+ 3
4

(5) x, ȳ,z+ 1
2 (6) x̄+ 1

2 ,y + 1
2 ,z (7) ȳ, x̄ + 1

2 ,z+ 3
4 (8) y + 1

2 ,x,z+ 1
4

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k, l = 2n
hhl : 2h + l = 4n
00l : l = 4n
h00 : h = 2n
hh̄0 : h = 2n

Special: as above, plus

8 a 2 . . 0,0,z 0, 1
2 ,z+ 1

4 0,0,z+ 1
2 0, 1

2 ,z+ 3
4 hkl : 2h + l = 4n

Symmetry of special projections
Along [001] p4gm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [110] c1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 41 11 (I 41, 80) (1; 2; 3; 4)+

[2] I 2c1 (I ba2, 45) (1; 2; 5; 6)+
[2] I 21d (F d d 2, 43) (1; 2; 7; 8)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41 cd (c′ = 3c) (110); [9] I 41 cd (a′ = 3a,b′ = 3b) (110)

Minimal non-isomorphic supergroups
I [2] I 41/acd (142)
II [2] C 42 md (c′ = 1

2 c) (P42 nm, 102)
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P 4̄2m D1
2d 4̄2m Tetragonal

No. 111 P 4̄2m Patterson symmetry P4/mmm

Origin at 4̄2m

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1; x ≤ y

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) 2 0,y,0 (6) 2 x,0,0 (7) m x, x̄,z (8) m x,x,z
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CONTINUED No. 111 P 4̄2m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 o 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) ȳ, x̄,z (8) y,x,z

no conditions

Special:

4 n . . m x,x,z x̄, x̄,z x, x̄, z̄ x̄,x, z̄ no extra conditions

4 m 2 . . 0, 1
2 ,z

1
2 ,0, z̄ 0, 1

2 , z̄
1
2 ,0,z hkl : h + k = 2n

4 l . 2 . x, 1
2 ,0 x̄, 1

2 ,0
1
2 , x̄,0

1
2 ,x,0 no extra conditions

4 k . 2 . x,0, 1
2 x̄,0, 1

2 0, x̄, 1
2 0,x, 1

2 no extra conditions

4 j . 2 . x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 , x̄,

1
2

1
2 ,x,

1
2 no extra conditions

4 i . 2 . x,0,0 x̄,0,0 0, x̄,0 0,x,0 no extra conditions

2 h 2 . mm 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ no extra conditions

2 g 2 . mm 0,0,z 0,0, z̄ no extra conditions

2 f 2 2 2 . 1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k = 2n

2 e 2 2 2 . 1
2 ,0,0 0, 1

2 ,0 hkl : h + k = 2n

1 d 4̄ 2 m 1
2 ,

1
2 ,0 no extra conditions

1 c 4̄ 2 m 0,0, 1
2 no extra conditions

1 b 4̄ 2 m 1
2 ,

1
2 ,

1
2 no extra conditions

1 a 4̄ 2 m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄11 (P 4̄, 81) 1; 2; 3; 4

[2] P21m (C mm2, 35) 1; 2; 7; 8
[2] P221 (P222, 16) 1; 2; 5; 6

IIa none

IIb [2] P 4̄2c (c′ = 2c) (112); [2] C 4̄ 2d (a′ = 2a,b′ = 2b) (P 4̄b2, 117); [2] C 4̄ 2m (a′ = 2a,b′ = 2b) (P 4̄m2, 115);
[2] F 4̄2c (a′ = 2a,b′ = 2b,c′ = 2c) (I 4̄c2, 120); [2] F 4̄ 2m (a′ = 2a,b′ = 2b,c′ = 2c) (I 4̄m2, 119)

Maximal isomorphic subgroups of lowest index
IIc [2] P 4̄2m (c′ = 2c) (111); [9] P 4̄ 2m (a′ = 3a,b′ = 3b) (111)

Minimal non-isomorphic supergroups
I [2] P4/mmm (123); [2] P4/nbm (125); [2] P42/mcm (132); [2] P42/nnm (134); [3] P 4̄ 3m (215)

II [2] C 4̄ 2m (P 4̄m2, 115); [2] I 4̄ 2m (121)
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P 4̄2c D2
2d 4̄2m Tetragonal

No. 112 P 4̄2c Patterson symmetry P4/mmm

Origin at 4̄1c

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) 2 0,y, 1

4 (6) 2 x,0, 1
4 (7) c x, x̄,z (8) c x,x,z
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CONTINUED No. 112 P 4̄ 2c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 n 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x̄,y, z̄+ 1

2 (6) x, ȳ, z̄+ 1
2 (7) ȳ, x̄,z+ 1

2 (8) y,x,z+ 1
2

hhl : l = 2n
00l : l = 2n

Special: as above, plus

4 m 2 . . 0, 1
2 ,z

1
2 ,0, z̄ 0, 1

2 , z̄+ 1
2

1
2 ,0,z+ 1

2 hkl : h + k + l = 2n

4 l 2 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄

1
2 ,

1
2 , z̄+ 1

2
1
2 ,

1
2 ,z+ 1

2 hkl : l = 2n

4 k 2 . . 0,0,z 0,0, z̄ 0,0, z̄+ 1
2 0,0,z+ 1

2 hkl : l = 2n

4 j . 2 . 0,y, 1
4 0, ȳ, 1

4 y,0, 3
4 ȳ,0, 3

4 no extra conditions

4 i . 2 . x, 1
2 ,

1
4 x̄, 1

2 ,
1
4

1
2 , x̄,

3
4

1
2 ,x,

3
4 no extra conditions

4 h . 2 . 1
2 ,y,

1
4

1
2 , ȳ,

1
4 y, 1

2 ,
3
4 ȳ, 1

2 ,
3
4 no extra conditions

4 g . 2 . x,0, 1
4 x̄,0, 1

4 0, x̄, 3
4 0,x, 3

4 no extra conditions

2 f 4̄ . . 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 e 4̄ . . 0,0,0 0,0, 1
2 hkl : l = 2n

2 d 2 2 2 . 0, 1
2 ,

1
4

1
2 ,0, 3

4 hkl : h + k + l = 2n

2 c 2 2 2 . 1
2 ,

1
2 ,

1
4

1
2 ,

1
2 ,

3
4 hkl : l = 2n

2 b 2 2 2 . 1
2 ,0, 1

4 0, 1
2 ,

3
4 hkl : h + k + l = 2n

2 a 2 2 2 . 0,0, 1
4 0,0, 3

4 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0, 1

4

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄11 (P 4̄, 81) 1; 2; 3; 4

[2] P21c (C cc2, 37) 1; 2; 7; 8
[2] P221 (P222, 16) 1; 2; 5; 6

IIa none
IIb [2] C 4̄ 2d (a′ = 2a,b′ = 2b) (P 4̄n2, 118); [2] C 4̄ 2c (a′ = 2a,b′ = 2b) (P 4̄c2, 116)

Maximal isomorphic subgroups of lowest index
IIc [3] P 4̄2c (c′ = 3c) (112); [9] P 4̄ 2c (a′ = 3a,b′ = 3b) (112)

Minimal non-isomorphic supergroups
I [2] P4/mcc (124); [2] P4/nnc (126); [2] P42/mmc (131); [2] P42/nbc (133); [3] P 4̄ 3n (218)

II [2] C 4̄ 2c (P 4̄c2, 116); [2] I 4̄ 2m (121); [2] P 4̄ 2m (c′ = 1
2 c) (111)

409



P 4̄21 m D3
2d 4̄2m Tetragonal

No. 113 P 4̄21 m Patterson symmetry P4/mmm

Origin at 4̄1g

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1; y ≤ 1
2 − x

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) 2(0, 1

2 ,0) 1
4 ,y,0 (6) 2( 1

2 ,0,0) x, 1
4 ,0 (7) m x + 1

2 , x̄,z (8) g( 1
2 ,

1
2 ,0) x,x,z
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CONTINUED No. 113 P 4̄ 21 m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 f 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x̄+ 1

2 ,y + 1
2 , z̄ (6) x + 1

2 , ȳ + 1
2 , z̄ (7) ȳ + 1

2 , x̄ + 1
2 ,z (8) y + 1

2 ,x + 1
2 ,z

h00 : h = 2n

Special: as above, plus

4 e . . m x,x + 1
2 ,z x̄, x̄ + 1

2 ,z x + 1
2 , x̄, z̄ x̄+ 1

2 ,x, z̄ no extra conditions

4 d 2 . . 0,0,z 0,0, z̄ 1
2 ,

1
2 , z̄

1
2 ,

1
2 ,z hkl : h + k = 2n

2 c 2 . mm 0, 1
2 ,z

1
2 ,0, z̄ hk0 : h + k = 2n

2 b 4̄ . . 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 a 4̄ . . 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄11 (P 4̄, 81) 1; 2; 3; 4

[2] P21m (C mm2, 35) 1; 2; 7; 8
[2] P221 1 (P21 21 2, 18) 1; 2; 5; 6

IIa none

IIb [2] P 4̄21 c (c′ = 2c) (114)

Maximal isomorphic subgroups of lowest index
IIc [2] P 4̄21 m (c′ = 2c) (113); [9] P 4̄21 m (a′ = 3a,b′ = 3b) (113)

Minimal non-isomorphic supergroups
I [2] P4/mbm (127); [2] P4/nmm (129); [2] P42/mnm (136); [2] P42/ncm (138)

II [2] C 4̄ 2m (P 4̄m2, 115); [2] I 4̄ 2m (121)

411



P 4̄21 c D4
2d 4̄2m Tetragonal

No. 114 P 4̄21 c Patterson symmetry P4/mmm

Origin at 4̄1n

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) c x + 1

2 , x̄,z (8) n( 1
2 ,

1
2 ,

1
2 ) x,x,z
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CONTINUED No. 114 P 4̄21 c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 e 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x̄ + 1

2 ,y + 1
2 , z̄+ 1

2 (6) x + 1
2 , ȳ + 1

2 , z̄+ 1
2 (7) ȳ+ 1

2 , x̄ + 1
2 ,z+ 1

2 (8) y + 1
2 ,x + 1

2 ,z+ 1
2

hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 d 2 . . 0, 1
2 ,z

1
2 ,0, z̄ 1

2 ,0, z̄+ 1
2 0, 1

2 ,z+ 1
2 hkl : l = 2n

hk0 : h + k = 2n

4 c 2 . . 0,0,z 0,0, z̄ 1
2 ,

1
2 , z̄+ 1

2
1
2 ,

1
2 ,z+ 1

2 hkl : h + k + l = 2n

2 b 4̄ . . 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a 4̄ . . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄11 (P 4̄, 81) 1; 2; 3; 4

[2] P21c (C cc2, 37) 1; 2; 7; 8
[2] P221 1 (P21 21 2, 18) 1; 2; 5; 6

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P 4̄21 c (c′ = 3c) (114); [9] P 4̄21 c (a′ = 3a,b′ = 3b) (114)

Minimal non-isomorphic supergroups
I [2] P4/mnc (128); [2] P4/ncc (130); [2] P42/mbc (135); [2] P42/nmc (137)

II [2] C 4̄ 2c (P 4̄c2, 116); [2] I 4̄ 2m (121); [2] P 4̄ 21 m (c′ = 1
2 c) (113)
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P 4̄m2 D5
2d 4̄m2 Tetragonal

No. 115 P 4̄m2 Patterson symmetry P4/mmm

Origin at 4̄m2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) m x,0,z (6) m 0,y,z (7) 2 x,x,0 (8) 2 x, x̄,0
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CONTINUED No. 115 P 4̄m2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 l 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x, ȳ,z (6) x̄,y,z (7) y,x, z̄ (8) ȳ, x̄, z̄

no conditions

Special:

4 k . m . x, 1
2 ,z x̄, 1

2 ,z
1
2 , x̄, z̄

1
2 ,x, z̄ no extra conditions

4 j . m . x,0,z x̄,0,z 0, x̄, z̄ 0,x, z̄ no extra conditions

4 i . . 2 x,x, 1
2 x̄, x̄, 1

2 x, x̄, 1
2 x̄,x, 1

2 no extra conditions

4 h . . 2 x,x,0 x̄, x̄,0 x, x̄,0 x̄,x,0 no extra conditions

2 g 2 m m . 0, 1
2 ,z

1
2 ,0, z̄ hk0 : h + k = 2n

2 f 2 m m . 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ no extra conditions

2 e 2 m m . 0,0,z 0,0, z̄ no extra conditions

1 d 4̄ m 2 0,0, 1
2 no extra conditions

1 c 4̄ m 2 1
2 ,

1
2 ,

1
2 no extra conditions

1 b 4̄ m 2 1
2 ,

1
2 ,0 no extra conditions

1 a 4̄ m 2 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄11 (P 4̄, 81) 1; 2; 3; 4

[2] P2m1 (Pmm2, 25) 1; 2; 5; 6
[2] P212 (C 222, 21) 1; 2; 7; 8

IIa none

IIb [2] P 4̄c2 (c′ = 2c) (116); [2] C 4̄m21 (a′ = 2a,b′ = 2b) (P 4̄ 21 m, 113); [2] C 4̄m2 (a′ = 2a,b′ = 2b) (P 4̄2m, 111);
[2] F 4̄m2 (a′ = 2a,b′ = 2b,c′ = 2c) (I 4̄ 2m, 121)

Maximal isomorphic subgroups of lowest index
IIc [2] P 4̄m2 (c′ = 2c) (115); [9] P 4̄m2 (a′ = 3a,b′ = 3b) (115)

Minimal non-isomorphic supergroups
I [2] P4/mmm (123); [2] P4/nmm (129); [2] P42/mmc (131); [2] P42/nmc (137)

II [2] C 4̄m2 (P 4̄2m, 111); [2] I 4̄m2 (119)
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P 4̄c2 D6
2d 4̄m2 Tetragonal

No. 116 P 4̄c2 Patterson symmetry P4/mmm

Origin at 4̄c1

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) c x,0,z (6) c 0,y,z (7) 2 x,x, 1

4 (8) 2 x, x̄, 1
4

416
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CONTINUED No. 116 P 4̄c2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 j 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x, ȳ,z+ 1

2 (6) x̄,y,z+ 1
2 (7) y,x, z̄ + 1

2 (8) ȳ, x̄, z̄+ 1
2

0kl : l = 2n
00l : l = 2n

Special: as above, plus

4 i 2 . . 0, 1
2 ,z

1
2 ,0, z̄ 0, 1

2 ,z+ 1
2

1
2 ,0, z̄+ 1

2 hkl : l = 2n
hk0 : h + k = 2n

4 h 2 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄

1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄+ 1

2 hkl : l = 2n

4 g 2 . . 0,0,z 0,0, z̄ 0,0,z+ 1
2 0,0, z̄+ 1

2 hkl : l = 2n

4 f . . 2 x,x, 3
4 x̄, x̄, 3

4 x, x̄, 1
4 x̄,x, 1

4 no extra conditions

4 e . . 2 x,x, 1
4 x̄, x̄, 1

4 x, x̄, 3
4 x̄,x, 3

4 no extra conditions

2 d 4̄ . . 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 c 4̄ . . 0,0,0 0,0, 1
2 hkl : l = 2n

2 b 2 . 22 1
2 ,

1
2 ,

1
4

1
2 ,

1
2 ,

3
4 hkl : l = 2n

2 a 2 . 22 0,0, 1
4 0,0, 3

4 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

4

Maximal non-isomorphic subgroups
I [2] P 4̄11 (P 4̄, 81) 1; 2; 3; 4

[2] P2c1 (Pcc2, 27) 1; 2; 5; 6
[2] P212 (C 222, 21) 1; 2; 7; 8

IIa none

IIb [2] C 4̄c21 (a′ = 2a,b′ = 2b) (P 4̄ 21 c, 114); [2] C 4̄c2 (a′ = 2a,b′ = 2b) (P 4̄ 2c, 112)

Maximal isomorphic subgroups of lowest index
IIc [3] P 4̄c2 (c′ = 3c) (116); [9] P 4̄c2 (a′ = 3a,b′ = 3b) (116)

Minimal non-isomorphic supergroups
I [2] P4/mcc (124); [2] P4/ncc (130); [2] P42/mcm (132); [2] P42/ncm (138)
II [2] C 4̄c2 (P 4̄2c, 112); [2] I 4̄c2 (120); [2] P 4̄m2 (c′ = 1

2 c) (115)
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P 4̄b2 D7
2d 4̄m2 Tetragonal

No. 117 P 4̄b2 Patterson symmetry P4/mmm

Origin at 4̄121

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) a x, 1

4 ,z (6) b 1
4 ,y,z (7) 2( 1

2 ,
1
2 ,0) x,x,0 (8) 2 x, x̄ + 1

2 ,0
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CONTINUED No. 117 P 4̄b2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 i 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x + 1

2 , ȳ + 1
2 ,z (6) x̄ + 1

2 ,y + 1
2 ,z (7) y + 1

2 ,x + 1
2 , z̄ (8) ȳ+ 1

2 , x̄ + 1
2 , z̄

0kl : k = 2n
h00 : h = 2n

Special: as above, plus

4 h . . 2 x,x + 1
2 ,

1
2 x̄, x̄ + 1

2 ,
1
2 x + 1

2 , x̄,
1
2 x̄+ 1

2 ,x,
1
2 no extra conditions

4 g . . 2 x,x + 1
2 ,0 x̄, x̄ + 1

2 ,0 x + 1
2 , x̄,0 x̄ + 1

2 ,x,0 no extra conditions

4 f 2 . . 0, 1
2 ,z

1
2 ,0, z̄ 1

2 ,0,z 0, 1
2 , z̄ hkl : h + k = 2n

4 e 2 . . 0,0,z 0,0, z̄ 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ hkl : h + k = 2n

2 d 2 . 22 0, 1
2 ,

1
2

1
2 ,0, 1

2 hkl : h + k = 2n

2 c 2 . 22 0, 1
2 ,0

1
2 ,0,0 hkl : h + k = 2n

2 b 4̄ . . 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 a 4̄ . . 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄11 (P 4̄, 81) 1; 2; 3; 4

[2] P2b1 (Pba2, 32) 1; 2; 5; 6
[2] P212 (C 222, 21) 1; 2; 7; 8

IIa none

IIb [2] P 4̄n2 (c′ = 2c) (118)

Maximal isomorphic subgroups of lowest index
IIc [2] P 4̄b2 (c′ = 2c) (117); [9] P 4̄b2 (a′ = 3a,b′ = 3b) (117)

Minimal non-isomorphic supergroups
I [2] P4/nbm (125); [2] P4/mbm (127); [2] P42/nbc (133); [2] P42/mbc (135)

II [2] C 4̄m2 (P 4̄2m, 111); [2] I 4̄c2 (120)
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P 4̄n2 D8
2d 4̄m2 Tetragonal

No. 118 P 4̄n2 Patterson symmetry P4/mmm

Origin at 4̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) n( 1

2 ,0, 1
2) x, 1

4 ,z (6) n(0, 1
2 ,

1
2 ) 1

4 ,y,z (7) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (8) 2 x, x̄ + 1
2 ,

1
4
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CONTINUED No. 118 P 4̄n2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

8 i 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x + 1

2 , ȳ + 1
2 ,z+ 1

2 (6) x̄+ 1
2 ,y + 1

2 ,z+ 1
2 (7) y + 1

2 ,x + 1
2 , z̄+ 1

2 (8) ȳ + 1
2 , x̄+ 1

2 , z̄+ 1
2

0kl : k + l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

4 h 2 . . 0, 1
2 ,z

1
2 ,0, z̄ 1

2 ,0,z+ 1
2 0, 1

2 , z̄ + 1
2 hkl : h + k + l = 2n

4 g . . 2 x,x + 1
2 ,

1
4 x̄, x̄ + 1

2 ,
1
4 x + 1

2 , x̄,
3
4 x̄+ 1

2 ,x,
3
4 no extra conditions

4 f . . 2 x, x̄ + 1
2 ,

1
4 x̄,x + 1

2 ,
1
4 x̄ + 1

2 , x̄,
3
4 x + 1

2 ,x,
3
4 no extra conditions

4 e 2 . . 0,0,z 0,0, z̄ 1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄ + 1

2 hkl : h + k + l = 2n

2 d 2 . 22 0, 1
2 ,

3
4

1
2 ,0, 1

4 hkl : h + k + l = 2n

2 c 2 . 22 0, 1
2 ,

1
4

1
2 ,0, 3

4 hkl : h + k + l = 2n

2 b 4̄ . . 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a 4̄ . . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

4

Maximal non-isomorphic subgroups
I [2] P 4̄11 (P 4̄, 81) 1; 2; 3; 4

[2] P2n1 (Pnn2, 34) 1; 2; 5; 6
[2] P212 (C 222, 21) 1; 2; 7; 8

IIa none

IIb [2] F 4̄d 2 (a′ = 2a,b′ = 2b,c′ = 2c) (I 4̄ 2d, 122)

Maximal isomorphic subgroups of lowest index
IIc [3] P 4̄n2 (c′ = 3c) (118); [9] P 4̄n2 (a′ = 3a,b′ = 3b) (118)

Minimal non-isomorphic supergroups
I [2] P4/nnc (126); [2] P4/mnc (128); [2] P42/nnm (134); [2] P42/mnm (136)

II [2] C 4̄c2 (P 4̄2c, 112); [2] I 4̄m2 (119); [2] P 4̄b2 (c′ = 1
2 c) (117)
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I 4̄m2 D9
2d 4̄m2 Tetragonal

No. 119 I 4̄m2 Patterson symmetry I 4/mmm

Origin at 4̄m2

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) m x,0,z (6) m 0,y,z (7) 2 x,x,0 (8) 2 x, x̄,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4 (4) 4̄− 0, 1
2 ,z; 0, 1

2 ,
1
4

(5) n( 1
2 ,0, 1

2) x, 1
4 ,z (6) n(0, 1

2 ,
1
2) 1

4 ,y,z (7) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (8) 2 x, x̄ + 1
2 ,

1
4
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CONTINUED No. 119 I 4̄m2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 j 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x, ȳ,z (6) x̄,y,z (7) y,x, z̄ (8) ȳ, x̄, z̄

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: no extra conditions

8 i . m . x,0,z x̄,0,z 0, x̄, z̄ 0,x, z̄

8 h . . 2 x,x + 1
2 ,

1
4 x̄, x̄ + 1

2 ,
1
4 x + 1

2 , x̄,
3
4 x̄ + 1

2 ,x,
3
4

8 g . . 2 x,x,0 x̄, x̄,0 x, x̄,0 x̄,x,0

4 f 2 m m . 0, 1
2 ,z

1
2 ,0, z̄

4 e 2 m m . 0,0,z 0,0, z̄

2 d 4̄ m 2 0, 1
2 ,

3
4

2 c 4̄ m 2 0, 1
2 ,

1
4

2 b 4̄ m 2 0,0, 1
2

2 a 4̄ m 2 0,0,0

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c1m1
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ 11 (I 4̄, 82) (1; 2; 3; 4)+

[2] I 2m1 (I mm2, 44) (1; 2; 5; 6)+
[2] I 212 (F 222, 22) (1; 2; 7; 8)+

IIa [2] P 4̄n2 (118) 1; 2; 3; 4; (5; 6; 7; 8) + ( 1
2 ,

1
2 ,

1
2 )

[2] P 4̄n2 (118) 1; 2; 7; 8; (3; 4; 5; 6) + ( 1
2 ,

1
2 ,

1
2 )

[2] P 4̄m2 (115) 1; 2; 3; 4; 5; 6; 7; 8
[2] P 4̄m2 (115) 1; 2; 5; 6; (3; 4; 7; 8) + ( 1

2 ,
1
2 ,

1
2 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4̄m2 (c′ = 3c) (119); [9] I 4̄m2 (a′ = 3a,b′ = 3b) (119)

Minimal non-isomorphic supergroups
I [2] I 4/mmm (139); [2] I 41/amd (141); [3] F 4̄ 3m (216)

II [2] C 4̄m2 (c′ = 1
2 c) (P 4̄ 2m, 111)
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I 4̄c2 D10
2d 4̄m2 Tetragonal

No. 120 I 4̄c2 Patterson symmetry I 4/mmm

Origin at 4̄c21

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) c x,0,z (6) c 0,y,z (7) 2 x,x, 1

4 (8) 2 x, x̄, 1
4

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4 (4) 4̄− 0, 1
2 ,z; 0, 1

2 ,
1
4

(5) a x, 1
4 ,z (6) b 1

4 ,y,z (7) 2( 1
2 ,

1
2 ,0) x,x,0 (8) 2 x, x̄ + 1

2 ,0

424
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CONTINUED No. 120 I 4̄c2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 i 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x, ȳ,z+ 1

2 (6) x̄,y,z+ 1
2 (7) y,x, z̄ + 1

2 (8) ȳ, x̄, z̄+ 1
2

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k, l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 h . . 2 x,x + 1
2 ,0 x̄, x̄+ 1

2 ,0 x + 1
2 , x̄,0 x̄+ 1

2 ,x,0 no extra conditions

8 g 2 . . 0, 1
2 ,z

1
2 ,0, z̄ 0, 1

2 ,z+ 1
2

1
2 ,0, z̄+ 1

2 hkl : l = 2n

8 f 2 . . 0,0,z 0,0, z̄ 0,0,z+ 1
2 0,0, z̄+ 1

2 hkl : l = 2n

8 e . . 2 x,x, 1
4 x̄, x̄, 1

4 x, x̄, 3
4 x̄,x, 3

4 no extra conditions

4 d 2 . 22 0, 1
2 ,0

1
2 ,0,0 hkl : l = 2n

4 c 4̄ . . 0, 1
2 ,

1
4 0, 1

2 ,
3
4 hkl : l = 2n

4 b 4̄ . . 0,0,0 0,0, 1
2 hkl : l = 2n

4 a 2 . 22 0,0, 1
4 0,0, 3

4 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ 11 (I 4̄, 82) (1; 2; 3; 4)+

[2] I 2c1 (I ba2, 45) (1; 2; 5; 6)+
[2] I 212 (F 222, 22) (1; 2; 7; 8)+

IIa [2] P 4̄b2 (117) 1; 2; 3; 4; (5; 6; 7; 8) + ( 1
2 ,

1
2 ,

1
2 )

[2] P 4̄b2 (117) 1; 2; 7; 8; (3; 4; 5; 6) + ( 1
2 ,

1
2 ,

1
2 )

[2] P 4̄c2 (116) 1; 2; 3; 4; 5; 6; 7; 8
[2] P 4̄c2 (116) 1; 2; 5; 6; (3; 4; 7; 8) + ( 1

2 ,
1
2 ,

1
2 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4̄c2 (c′ = 3c) (120); [9] I 4̄c2 (a′ = 3a,b′ = 3b) (120)

Minimal non-isomorphic supergroups
I [2] I 4/mcm (140); [2] I 41/acd (142); [3] F 4̄ 3c (219)
II [2] C 4̄m2 (c′ = 1

2 c) (P 4̄ 2m, 111)
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I 4̄2m D11
2d 4̄2m Tetragonal

No. 121 I 4̄2m Patterson symmetry I 4/mmm

Origin at 4̄2m

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ y

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) 2 0,y,0 (6) 2 x,0,0 (7) m x, x̄,z (8) m x,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4 (4) 4̄− 0, 1
2 ,z; 0, 1

2 ,
1
4

(5) 2(0, 1
2 ,0) 1

4 ,y,
1
4 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) c x + 1

2 , x̄,z (8) n( 1
2 ,

1
2 ,

1
2) x,x,z

426

International Tables for Crystallography (2006). Vol. A, Space group 121, pp. 426–427.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ab/ch7o1v0001/sgtable7o1o121/


CONTINUED No. 121 I 4̄2m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 j 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) ȳ, x̄,z (8) y,x,z

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 i . . m x,x,z x̄, x̄,z x, x̄, z̄ x̄,x, z̄ no extra conditions

8 h 2 . . 0, 1
2 ,z

1
2 ,0, z̄ 0, 1

2 , z̄
1
2 ,0,z hkl : l = 2n

8 g . 2 . x,0, 1
2 x̄,0, 1

2 0, x̄, 1
2 0,x, 1

2 no extra conditions

8 f . 2 . x,0,0 x̄,0,0 0, x̄,0 0,x,0 no extra conditions

4 e 2 . mm 0,0,z 0,0, z̄ no extra conditions

4 d 4̄ . . 0, 1
2 ,

1
4 0, 1

2 ,
3
4 hkl : l = 2n

4 c 2 2 2 . 0, 1
2 ,0

1
2 ,0,0 hkl : l = 2n

2 b 4̄ 2 m 0,0, 1
2 no extra conditions

2 a 4̄ 2 m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ 11 (I 4̄, 82) (1; 2; 3; 4)+

[2] I 21m (F mm2, 42) (1; 2; 7; 8)+
[2] I 221 (I 222, 23) (1; 2; 5; 6)+

IIa [2] P 4̄21 c (114) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] P 4̄21 m (113) 1; 2; 7; 8; (3; 4; 5; 6)+ ( 1
2 ,

1
2 ,

1
2)

[2] P 4̄2c (112) 1; 2; 5; 6; (3; 4; 7; 8)+ ( 1
2 ,

1
2 ,

1
2)

[2] P 4̄2m (111) 1; 2; 3; 4; 5; 6; 7; 8

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4̄ 2m (c′ = 3c) (121); [9] I 4̄ 2m (a′ = 3a,b′ = 3b) (121)

Minimal non-isomorphic supergroups
I [2] I 4/mmm (139); [2] I 4/mcm (140); [3] I 4̄ 3m (217)

II [2] C 4̄ 2m (c′ = 1
2 c) (P 4̄m2, 115)
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I 4̄2d D12
2d 4̄2m Tetragonal

No. 122 I 4̄2d Patterson symmetry I 4/mmm

Origin at 4̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

8

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 4̄+ 0,0,z; 0,0,0 (4) 4̄− 0,0,z; 0,0,0
(5) 2 1

4 ,y,
3
8 (6) 2( 1

2 ,0,0) x,0, 3
8 (7) d( 1

4 ,− 1
4 ,

3
4 ) x + 1

4 , x̄,z (8) d( 1
4 ,

1
4 ,

3
4 ) x + 1

4 ,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2) 1
4 ,

1
4 ,z (3) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4 (4) 4̄− 0, 1
2 ,z; 0, 1

2 ,
1
4

(5) 2(0, 1
2 ,0) 0,y, 1

8 (6) 2 x, 1
4 ,

1
8 (7) d(− 1

4 ,
1
4 ,

1
4 ) x + 1

4 , x̄,z (8) d( 1
4 ,

1
4 ,

1
4 ) x− 1

4 ,x,z
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CONTINUED No. 122 I 4̄ 2d

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

16 e 1 (1) x,y,z (2) x̄, ȳ,z (3) y, x̄, z̄ (4) ȳ,x, z̄
(5) x̄+ 1

2 ,y, z̄ + 3
4 (6) x + 1

2 , ȳ, z̄+ 3
4 (7) ȳ+ 1

2 , x̄,z+ 3
4 (8) y + 1

2 ,x,z+ 3
4

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : 2h + l = 4n
00l : l = 4n
h00 : h = 2n
hh̄0 : h = 2n

Special: as above, plus

8 d . 2 . x, 1
4 ,

1
8 x̄, 3

4 ,
1
8

1
4 , x̄,

7
8

3
4 ,x,

7
8 no extra conditions

8 c 2 . . 0,0,z 0,0, z̄ 1
2 ,0, z̄+ 3

4
1
2 ,0,z+ 3

4 hkl : l = 2n + 1
or 2h + l = 4n

4 b 4̄ . . 0,0, 1
2

1
2 ,0, 1

4 hkl : l = 2n + 1
or 2h + l = 4n

4 a 4̄ . . 0,0,0 1
2 ,0, 3

4 hkl : l = 2n + 1
or 2h + l = 4n

Symmetry of special projections
Along [001] p4gm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0, 3

8

Along [110] c1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ 11 (I 4̄, 82) (1; 2; 3; 4)+

[2] I 21d (F d d 2, 43) (1; 2; 7; 8)+
[2] I 221 (I 21 21 21, 24) (1; 2; 5; 6)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4̄ 2d (c′ = 3c) (122); [9] I 4̄ 2d (a′ = 3a,b′ = 3b) (122)

Minimal non-isomorphic supergroups
I [2] I 41/amd (141); [2] I 41/acd (142); [3] I 4̄3d (220)
II [2] C 4̄ 2d (c′ = 1

2 c) (P 4̄n2, 118)
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P4/mmm D1
4h 4/mmm Tetragonal

No. 123 P 4/m 2/m 2/m Patterson symmetry P4/mmm

Origin at centre (4/mmm)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ y

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2 0,y,0 (6) 2 x,0,0 (7) 2 x,x,0 (8) 2 x, x̄,0
(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0

(13) m x,0,z (14) m 0,y,z (15) m x, x̄,z (16) m x,x,z

Maximal non-isomorphic subgroups
I [2] P 4̄m2 (115) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2m (111) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4mm (99) 1; 2; 3; 4; 13; 14; 15; 16
[2] P422 (89) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/m11 (P4/m, 83) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/m12/m (C mmm, 65) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/m2/m1 (Pmmm, 47) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb [2] P42/mcm (c′ = 2c) (132); [2] P42/mmc (c′ = 2c) (131); [2] P4/mcc (c′ = 2c) (124);

[2] C 4/emm (a′ = 2a,b′ = 2b) (P4/nmm, 129); [2] C 4/mmd (a′ = 2a,b′ = 2b) (P4/mbm, 127);
[2] C 4/emd (a′ = 2a,b′ = 2b) (P4/nbm, 125); [2] F 4/mmc (a′ = 2a,b′ = 2b,c′ = 2c) (I 4/mcm, 140);
[2] F 4/mmm (a′ = 2a,b′ = 2b,c′ = 2c) (I 4/mmm, 139)

Maximal isomorphic subgroups of lowest index
IIc [2] P4/mmm (c′ = 2c) (123); [2] C 4/mmm (a′ = 2a,b′ = 2b) (P4/mmm, 123)

Minimal non-isomorphic supergroups
I [3] Pm 3̄m (221)
II [2] I 4/mmm (139)
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CONTINUED No. 123 P4/mmm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 u 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) y,x, z̄ (8) ȳ, x̄, z̄
(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y, x̄, z̄ (12) ȳ,x, z̄

(13) x, ȳ,z (14) x̄,y,z (15) ȳ, x̄,z (16) y,x,z

no conditions

Special:

8 t . m . x, 1
2 ,z x̄, 1

2 ,z
1
2 ,x,z

1
2 , x̄,z

x̄, 1
2 , z̄ x, 1

2 , z̄
1
2 ,x, z̄

1
2 , x̄, z̄

no extra conditions

8 s . m . x,0,z x̄,0,z 0,x,z 0, x̄,z
x̄,0, z̄ x,0, z̄ 0,x, z̄ 0, x̄, z̄

no extra conditions

8 r . . m x,x,z x̄, x̄,z x̄,x,z x, x̄,z
x̄,x, z̄ x, x̄, z̄ x,x, z̄ x̄, x̄, z̄

no extra conditions

8 q m . . x,y, 1
2 x̄, ȳ, 1

2 ȳ,x, 1
2 y, x̄, 1

2

x̄,y, 1
2 x, ȳ, 1

2 y,x, 1
2 ȳ, x̄, 1

2

no extra conditions

8 p m . . x,y,0 x̄, ȳ,0 ȳ,x,0 y, x̄,0
x̄,y,0 x, ȳ,0 y,x,0 ȳ, x̄,0

no extra conditions

4 o m 2 m . x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 ,x,

1
2

1
2 , x̄,

1
2 no extra conditions

4 n m 2 m . x, 1
2 ,0 x̄, 1

2 ,0
1
2 ,x,0

1
2 , x̄,0 no extra conditions

4 m m 2 m . x,0, 1
2 x̄,0, 1

2 0,x, 1
2 0, x̄, 1

2 no extra conditions

4 l m 2 m . x,0,0 x̄,0,0 0,x,0 0, x̄,0 no extra conditions

4 k m . 2m x,x, 1
2 x̄, x̄, 1

2 x̄,x, 1
2 x, x̄, 1

2 no extra conditions

4 j m . 2m x,x,0 x̄, x̄,0 x̄,x,0 x, x̄,0 no extra conditions

4 i 2 m m . 0, 1
2 ,z

1
2 ,0,z 0, 1

2 , z̄
1
2 ,0, z̄ hkl : h + k = 2n

2 h 4 m m 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ no extra conditions

2 g 4 m m 0,0,z 0,0, z̄ no extra conditions

2 f m m m . 0, 1
2 ,0

1
2 ,0,0 hkl : h + k = 2n

2 e m m m . 0, 1
2 ,

1
2

1
2 ,0, 1

2 hkl : h + k = 2n

1 d 4/m m m 1
2 ,

1
2 ,

1
2 no extra conditions

1 c 4/m m m 1
2 ,

1
2 ,0 no extra conditions

1 b 4/m m m 0,0, 1
2 no extra conditions

1 a 4/m m m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

(Continued on preceding page)
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P4/mcc D2
4h 4/mmm Tetragonal

No. 124 P 4/m 2/c 2/c Patterson symmetry P4/mmm

Origin at centre (4/m) at 4/mcc

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2 0,y, 1

4 (6) 2 x,0, 1
4 (7) 2 x,x, 1

4 (8) 2 x, x̄, 1
4

(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0
(13) c x,0,z (14) c 0,y,z (15) c x, x̄,z (16) c x,x,z

Maximal isomorphic subgroups of lowest index
IIc [2] C 4/mcc (a′ = 2a,b′ = 2b) (P4/mcc, 124); [3] P4/mcc (c′ = 3c) (124)

Minimal non-isomorphic supergroups
I none
II [2] I 4/mcm (140); [2] P4/mmm (c′ = 1

2 c) (123)
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CONTINUED No. 124 P4/mcc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 n 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄,y, z̄ + 1

2 (6) x, ȳ, z̄+ 1
2 (7) y,x, z̄ + 1

2 (8) ȳ, x̄, z̄+ 1
2

(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y, x̄, z̄ (12) ȳ,x, z̄
(13) x, ȳ,z+ 1

2 (14) x̄,y,z+ 1
2 (15) ȳ, x̄,z+ 1

2 (16) y,x,z+ 1
2

0kl : l = 2n
hhl : l = 2n
00l : l = 2n

Special: as above, plus

8 m m . . x,y,0 x̄, ȳ,0 ȳ,x,0 y, x̄,0
x̄,y, 1

2 x, ȳ, 1
2 y,x, 1

2 ȳ, x̄, 1
2

no extra conditions

8 l . 2 . x, 1
2 ,

1
4 x̄, 1

2 ,
1
4

1
2 ,x,

1
4

1
2 , x̄,

1
4

x̄, 1
2 ,

3
4 x, 1

2 ,
3
4

1
2 , x̄,

3
4

1
2 ,x,

3
4

hkl : l = 2n

8 k . 2 . x,0, 1
4 x̄,0, 1

4 0,x, 1
4 0, x̄, 1

4

x̄,0, 3
4 x,0, 3

4 0, x̄, 3
4 0,x, 3

4

hkl : l = 2n

8 j . . 2 x,x, 1
4 x̄, x̄, 1

4 x̄,x, 1
4 x, x̄, 1

4

x̄, x̄, 3
4 x,x, 3

4 x, x̄, 3
4 x̄,x, 3

4

hkl : l = 2n

8 i 2 . . 0, 1
2 ,z

1
2 ,0,z 0, 1

2 , z̄+ 1
2

1
2 ,0, z̄+ 1

2

0, 1
2 , z̄

1
2 ,0, z̄ 0, 1

2 ,z+ 1
2

1
2 ,0,z+ 1

2

hkl : h + k, l = 2n

4 h 4 . . 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄+ 1

2
1
2 ,

1
2 , z̄

1
2 ,

1
2 ,z+ 1

2 hkl : l = 2n

4 g 4 . . 0,0,z 0,0, z̄+ 1
2 0,0, z̄ 0,0,z+ 1

2 hkl : l = 2n

4 f 2 2 2 . 0, 1
2 ,

1
4

1
2 ,0, 1

4 0, 1
2 ,

3
4

1
2 ,0, 3

4 hkl : h + k, l = 2n

4 e 2/m . . 0, 1
2 ,0

1
2 ,0,0 0, 1

2 ,
1
2

1
2 ,0, 1

2 hkl : h + k, l = 2n

2 d 4/m . . 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 c 4 2 2 1
2 ,

1
2 ,

1
4

1
2 ,

1
2 ,

3
4 hkl : l = 2n

2 b 4/m . . 0,0,0 0,0, 1
2 hkl : l = 2n

2 a 4 2 2 0,0, 1
4 0,0, 3

4 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄c2 (116) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2c (112) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4cc (103) 1; 2; 3; 4; 13; 14; 15; 16
[2] P422 (89) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/m11 (P4/m, 83) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/m12/c (C ccm, 66) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/m2/c1 (Pccm, 49) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb [2] C 4/ecc (a′ = 2a,b′ = 2b) (P4/ncc, 130); [2] C 4/mcd (a′ = 2a,b′ = 2b) (P4/mnc, 128);
[2] C 4/ecd (a′ = 2a,b′ = 2b) (P4/nnc, 126)

(Continued on preceding page)
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P4/nbm D3
4h 4/mmm Tetragonal

No. 125 P 4/n 2/b 2/m Patterson symmetry P4/mmm

ORIGIN CHOICE 1

Origin at 422 at 4/n22/g, at − 1
4 ,− 1

4 ,0 from centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; y ≤ 1

2 − x

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2 0,y,0 (6) 2 x,0,0 (7) 2 x,x,0 (8) 2 x, x̄,0
(9) 1̄ 1

4 ,
1
4 ,0 (10) n( 1

2 ,
1
2 ,0) x,y,0 (11) 4̄+ 1

2 ,0,z; 1
2 ,0,0 (12) 4̄− 0, 1

2 ,z; 0, 1
2 ,0

(13) a x, 1
4 ,z (14) b 1

4 ,y,z (15) m x + 1
2 , x̄,z (16) g( 1

2 ,
1
2 ,0) x,x,z

Maximal isomorphic subgroups of lowest index
IIc [2] P4/nbm (c′ = 2c) (125); [9] P4/nbm (a′ = 3a,b′ = 3b) (125)

Minimal non-isomorphic supergroups
I none
II [2] C 4/mmm (P4/mmm, 123); [2] I 4/mcm (140)
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CONTINUED No. 125 P4/nbm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 n 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) y,x, z̄ (8) ȳ, x̄, z̄
(9) x̄ + 1

2 , ȳ + 1
2 , z̄ (10) x + 1

2 ,y + 1
2 , z̄ (11) y + 1

2 , x̄ + 1
2 , z̄ (12) ȳ+ 1

2 ,x + 1
2 , z̄

(13) x + 1
2 , ȳ + 1

2 ,z (14) x̄+ 1
2 ,y + 1

2 ,z (15) ȳ + 1
2 , x̄ + 1

2 ,z (16) y + 1
2 ,x + 1

2 ,z

hk0 : h + k = 2n
0kl : k = 2n
h00 : h = 2n

Special: as above, plus

8 m . . m x,x + 1
2 ,z x̄, x̄ + 1

2 ,z x̄+ 1
2 ,x,z x + 1

2 , x̄,z
x̄,x + 1

2 , z̄ x, x̄ + 1
2 , z̄ x + 1

2 ,x, z̄ x̄ + 1
2 , x̄, z̄

no extra conditions

8 l . 2 . x,0, 1
2 x̄,0, 1

2 0,x, 1
2 0, x̄, 1

2

x̄+ 1
2 ,

1
2 ,

1
2 x + 1

2 ,
1
2 ,

1
2

1
2 , x̄ + 1

2 ,
1
2

1
2 ,x + 1

2 ,
1
2

hkl : h + k = 2n

8 k . 2 . x,0,0 x̄,0,0 0,x,0 0, x̄,0
x̄+ 1

2 ,
1
2 ,0 x + 1

2 ,
1
2 ,0

1
2 , x̄ + 1

2 ,0
1
2 ,x + 1

2 ,0
hkl : h + k = 2n

8 j . . 2 x,x, 1
2 x̄, x̄, 1

2 x̄,x, 1
2 x, x̄, 1

2

x̄+ 1
2 , x̄ + 1

2 ,
1
2 x + 1

2 ,x + 1
2 ,

1
2 x + 1

2 , x̄ + 1
2 ,

1
2 x̄ + 1

2 ,x + 1
2 ,

1
2

hkl : h + k = 2n

8 i . . 2 x,x,0 x̄, x̄,0 x̄,x,0 x, x̄,0
x̄+ 1

2 , x̄ + 1
2 ,0 x + 1

2 ,x + 1
2 ,0 x + 1

2 , x̄ + 1
2 ,0 x̄ + 1

2 ,x + 1
2 ,0

hkl : h + k = 2n

4 h 2 . mm 0, 1
2 ,z

1
2 ,0,z 0, 1

2 , z̄
1
2 ,0, z̄ hkl : h + k = 2n

4 g 4 . . 0,0,z 0,0, z̄ 1
2 ,

1
2 , z̄

1
2 ,

1
2 ,z hkl : h + k = 2n

4 f . . 2/m 1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2

1
4 ,

3
4 ,

1
2 hkl : h,k = 2n

4 e . . 2/m 1
4 ,

1
4 ,0

3
4 ,

3
4 ,0

3
4 ,

1
4 ,0

1
4 ,

3
4 ,0 hkl : h,k = 2n

2 d 4̄ 2 m 0, 1
2 ,

1
2

1
2 ,0, 1

2 hkl : h + k = 2n

2 c 4̄ 2 m 0, 1
2 ,0

1
2 ,0,0 hkl : h + k = 2n

2 b 4 2 2 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 a 4 2 2 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄b2 (117) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2m (111) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4bm (100) 1; 2; 3; 4; 13; 14; 15; 16
[2] P422 (89) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/n11 (P4/n, 85) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/m (C mme, 67) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n2/b1 (Pban, 50) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb [2] P42/nnm (c′ = 2c) (134); [2] P42/nbc (c′ = 2c) (133); [2] P4/nnc (c′ = 2c) (126)

(Continued on preceding page)
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P4/nbm D3
4h 4/mmm Tetragonal

No. 125 P 4/n 2/b 2/m Patterson symmetry P4/mmm

ORIGIN CHOICE 2

Origin at centre (2/m) at n(b,a)(21/g,2/m), at 1
4 ,

1
4 ,0 from 422

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
2 ; x ≤−y

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+ 1

4 ,
1
4 ,z (4) 4− 1

4 ,
1
4 ,z

(5) 2 1
4 ,y,0 (6) 2 x, 1

4 ,0 (7) 2 x,x,0 (8) 2 x, x̄ + 1
2 ,0

(9) 1̄ 0,0,0 (10) n( 1
2 ,

1
2 ,0) x,y,0 (11) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,0 (12) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,0

(13) a x,0,z (14) b 0,y,z (15) m x, x̄,z (16) g( 1
2 ,

1
2 ,0) x,x,z

Maximal isomorphic subgroups of lowest index
IIc [2] P4/nbm (c′ = 2c) (125); [9] P4/nbm (a′ = 3a,b′ = 3b) (125)

Minimal non-isomorphic supergroups
I none
II [2] C 4/mmm (P4/mmm, 123); [2] I 4/mcm (140)
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CONTINUED No. 125 P4/nbm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 n 1 (1) x,y,z (2) x̄ + 1
2 , ȳ + 1

2 ,z (3) ȳ+ 1
2 ,x,z (4) y, x̄ + 1

2 ,z
(5) x̄ + 1

2 ,y, z̄ (6) x, ȳ + 1
2 , z̄ (7) y,x, z̄ (8) ȳ+ 1

2 , x̄ + 1
2 , z̄

(9) x̄, ȳ, z̄ (10) x + 1
2 ,y + 1

2 , z̄ (11) y + 1
2 , x̄, z̄ (12) ȳ,x + 1

2 , z̄
(13) x + 1

2 , ȳ,z (14) x̄,y + 1
2 ,z (15) ȳ, x̄,z (16) y + 1

2 ,x + 1
2 ,z

hk0 : h + k = 2n
0kl : k = 2n
h00 : h = 2n

Special: as above, plus

8 m . . m x, x̄,z x̄ + 1
2 ,x + 1

2 ,z x + 1
2 ,x,z x̄, x̄ + 1

2 ,z
x̄+ 1

2 , x̄, z̄ x,x + 1
2 , z̄ x̄,x, z̄ x + 1

2 , x̄+ 1
2 , z̄

no extra conditions

8 l . 2 . x, 1
4 ,

1
2 x̄ + 1

2 ,
1
4 ,

1
2

1
4 ,x,

1
2

1
4 , x̄ + 1

2 ,
1
2

x̄, 3
4 ,

1
2 x + 1

2 ,
3
4 ,

1
2

3
4 , x̄,

1
2

3
4 ,x + 1

2 ,
1
2

hkl : h + k = 2n

8 k . 2 . x, 1
4 ,0 x̄+ 1

2 ,
1
4 ,0

1
4 ,x,0

1
4 , x̄+ 1

2 ,0
x̄, 3

4 ,0 x + 1
2 ,

3
4 ,0

3
4 , x̄,0

3
4 ,x + 1

2 ,0
hkl : h + k = 2n

8 j . . 2 x,x, 1
2 x̄ + 1

2 , x̄ + 1
2 ,

1
2 x̄ + 1

2 ,x,
1
2 x, x̄ + 1

2 ,
1
2

x̄, x̄, 1
2 x + 1

2 ,x + 1
2 ,

1
2 x + 1

2 , x̄,
1
2 x̄,x + 1

2 ,
1
2

hkl : h + k = 2n

8 i . . 2 x,x,0 x̄ + 1
2 , x̄ + 1

2 ,0 x̄ + 1
2 ,x,0 x, x̄ + 1

2 ,0
x̄, x̄,0 x + 1

2 ,x + 1
2 ,0 x + 1

2 , x̄,0 x̄,x + 1
2 ,0

hkl : h + k = 2n

4 h 2 . mm 3
4 ,

1
4 ,z

1
4 ,

3
4 ,z

3
4 ,

1
4 , z̄

1
4 ,

3
4 , z̄ hkl : h + k = 2n

4 g 4 . . 1
4 ,

1
4 ,z

1
4 ,

1
4 , z̄

3
4 ,

3
4 , z̄

3
4 ,

3
4 ,z hkl : h + k = 2n

4 f . . 2/m 0,0, 1
2

1
2 ,

1
2 ,

1
2

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h,k = 2n

4 e . . 2/m 0,0,0 1
2 ,

1
2 ,0

1
2 ,0,0 0, 1

2 ,0 hkl : h,k = 2n

2 d 4̄ 2 m 3
4 ,

1
4 ,

1
2

1
4 ,

3
4 ,

1
2 hkl : h + k = 2n

2 c 4̄ 2 m 3
4 ,

1
4 ,0

1
4 ,

3
4 ,0 hkl : h + k = 2n

2 b 4 2 2 1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,

1
2 hkl : h + k = 2n

2 a 4 2 2 1
4 ,

1
4 ,0

3
4 ,

3
4 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄b2 (117) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2m (111) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4bm (100) 1; 2; 3; 4; 13; 14; 15; 16
[2] P422 (89) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/n11 (P4/n, 85) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/m (C mme, 67) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n2/b1 (Pban, 50) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb [2] P42/nnm (c′ = 2c) (134); [2] P42/nbc (c′ = 2c) (133); [2] P4/nnc (c′ = 2c) (126)

(Continued on preceding page)

437



P4/nnc D4
4h 4/mmm Tetragonal

No. 126 P 4/n 2/n 2/c Patterson symmetry P4/mmm

ORIGIN CHOICE 1

Origin at 422/n, at − 1
4 ,− 1

4 ,− 1
4 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2 0,y,0 (6) 2 x,0,0 (7) 2 x,x,0 (8) 2 x, x̄,0
(9) 1̄ 1

4 ,
1
4 ,

1
4 (10) n( 1

2 ,
1
2 ,0) x,y, 1

4 (11) 4̄+ 1
2 ,0,z; 1

2 ,0, 1
4 (12) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4

(13) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (14) n(0, 1

2 ,
1
2 ) 1

4 ,y,z (15) c x + 1
2 , x̄,z (16) n( 1

2 ,
1
2 ,

1
2 ) x,x,z
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CONTINUED No. 126 P4/nnc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) y,x, z̄ (8) ȳ, x̄, z̄
(9) x̄+ 1

2 , ȳ + 1
2 , z̄+ 1

2 (10) x + 1
2 ,y + 1

2 , z̄+ 1
2 (11) y + 1

2 , x̄ + 1
2 , z̄+ 1

2 (12) ȳ+ 1
2 ,x + 1

2 , z̄+ 1
2

(13) x + 1
2 , ȳ + 1

2 ,z+ 1
2 (14) x̄ + 1

2 ,y + 1
2 ,z+ 1

2 (15) ȳ + 1
2 , x̄ + 1

2 ,z+ 1
2 (16) y + 1

2 ,x + 1
2 ,z+ 1

2

hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 j . 2 . x,0, 1
2 x̄,0, 1

2 0,x, 1
2 0, x̄, 1

2

x̄ + 1
2 ,

1
2 ,0 x + 1

2 ,
1
2 ,0

1
2 , x̄ + 1

2 ,0
1
2 ,x + 1

2 ,0
hkl : h + k + l = 2n

8 i . 2 . x,0,0 x̄,0,0 0,x,0 0, x̄,0
x̄ + 1

2 ,
1
2 ,

1
2 x + 1

2 ,
1
2 ,

1
2

1
2 , x̄ + 1

2 ,
1
2

1
2 ,x + 1

2 ,
1
2

hkl : h + k + l = 2n

8 h . . 2 x,x,0 x̄, x̄,0 x̄,x,0 x, x̄,0
x̄ + 1

2 , x̄ + 1
2 ,

1
2 x + 1

2 ,x + 1
2 ,

1
2 x + 1

2 , x̄ + 1
2 ,

1
2 x̄+ 1

2 ,x + 1
2 ,

1
2

hkl : h + k + l = 2n

8 g 2 . . 1
2 ,0,z 0, 1

2 ,z
1
2 ,0, z̄ 0, 1

2 , z̄
0, 1

2 , z̄+ 1
2

1
2 ,0, z̄+ 1

2 0, 1
2 ,z+ 1

2
1
2 ,0,z+ 1

2

hkl : h + k, l = 2n

8 f 1̄ 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

3
4 hkl : h,k, l = 2n

4 e 4 . . 0,0,z 0,0, z̄ 1
2 ,

1
2 , z̄+ 1

2
1
2 ,

1
2 ,z+ 1

2 hkl : h + k + l = 2n

4 d 4̄ . . 1
2 ,0, 1

4 0, 1
2 ,

1
4

1
2 ,0, 3

4 0, 1
2 ,

3
4 hkl : h + k, l = 2n

4 c 2 2 2 . 1
2 ,0,0 0, 1

2 ,0 0, 1
2 ,

1
2

1
2 ,0, 1

2 hkl : h + k, l = 2n

2 b 4 2 2 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a 4 2 2 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄n2 (118) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2c (112) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4nc (104) 1; 2; 3; 4; 13; 14; 15; 16
[2] P422 (89) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/n11 (P4/n, 85) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/c (C cce, 68) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n2/n1 (Pnnn, 48) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P4/nnc (c′ = 3c) (126); [9] P4/nnc (a′ = 3a,b′ = 3b) (126)

Minimal non-isomorphic supergroups
I [3] Pn 3̄n (222)

II [2] I 4/mmm (139); [2] C 4/mcc (P4/mcc, 124); [2] P4/nbm (c′ = 1
2 c) (125)
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P4/nnc D4
4h 4/mmm Tetragonal

No. 126 P 4/n 2/n 2/c Patterson symmetry P4/mmm

ORIGIN CHOICE 2

Origin at 1̄ at nn(n,c), at 1
4 ,

1
4 ,

1
4 from 422

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+ 1

4 ,
1
4 ,z (4) 4− 1

4 ,
1
4 ,z

(5) 2 1
4 ,y,

1
4 (6) 2 x, 1

4 ,
1
4 (7) 2 x,x, 1

4 (8) 2 x, x̄ + 1
2 ,

1
4

(9) 1̄ 0,0,0 (10) n( 1
2 ,

1
2 ,0) x,y,0 (11) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,0 (12) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,0

(13) n( 1
2 ,0, 1

2 ) x,0,z (14) n(0, 1
2 ,

1
2) 0,y,z (15) c x, x̄,z (16) n( 1

2 ,
1
2 ,

1
2) x,x,z
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CONTINUED No. 126 P4/nnc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) ȳ + 1
2 ,x,z (4) y, x̄ + 1

2 ,z
(5) x̄ + 1

2 ,y, z̄ + 1
2 (6) x, ȳ+ 1

2 , z̄+ 1
2 (7) y,x, z̄ + 1

2 (8) ȳ + 1
2 , x̄+ 1

2 , z̄+ 1
2

(9) x̄, ȳ, z̄ (10) x + 1
2 ,y + 1

2 , z̄ (11) y + 1
2 , x̄, z̄ (12) ȳ,x + 1

2 , z̄
(13) x + 1

2 , ȳ,z+ 1
2 (14) x̄,y + 1

2 ,z+ 1
2 (15) ȳ, x̄,z+ 1

2 (16) y + 1
2 ,x + 1

2 ,z+ 1
2

hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 j . 2 . x, 3
4 ,

1
4 x̄ + 1

2 ,
3
4 ,

1
4

3
4 ,x,

1
4

3
4 , x̄ + 1

2 ,
1
4

x̄, 1
4 ,

3
4 x + 1

2 ,
1
4 ,

3
4

1
4 , x̄,

3
4

1
4 ,x + 1

2 ,
3
4

hkl : h + k + l = 2n

8 i . 2 . x, 1
4 ,

1
4 x̄ + 1

2 ,
1
4 ,

1
4

1
4 ,x,

1
4

1
4 , x̄ + 1

2 ,
1
4

x̄, 3
4 ,

3
4 x + 1

2 ,
3
4 ,

3
4

3
4 , x̄,

3
4

3
4 ,x + 1

2 ,
3
4

hkl : h + k + l = 2n

8 h . . 2 x,x, 1
4 x̄+ 1

2 , x̄ + 1
2 ,

1
4 x̄ + 1

2 ,x,
1
4 x, x̄ + 1

2 ,
1
4

x̄, x̄, 3
4 x + 1

2 ,x + 1
2 ,

3
4 x + 1

2 , x̄,
3
4 x̄,x + 1

2 ,
3
4

hkl : h + k + l = 2n

8 g 2 . . 1
4 ,

3
4 ,z

3
4 ,

1
4 ,z

1
4 ,

3
4 , z̄ + 1

2
3
4 ,

1
4 , z̄+ 1

2
3
4 ,

1
4 , z̄

1
4 ,

3
4 , z̄

3
4 ,

1
4 ,z+ 1

2
1
4 ,

3
4 ,z+ 1

2

hkl : h + k, l = 2n

8 f 1̄ 0,0,0 1
2 ,

1
2 ,0

1
2 ,0,0 0, 1

2 ,0
1
2 ,0, 1

2 0, 1
2 ,

1
2 0,0, 1

2
1
2 ,

1
2 ,

1
2 hkl : h,k, l = 2n

4 e 4 . . 1
4 ,

1
4 ,z

1
4 ,

1
4 , z̄+ 1

2
3
4 ,

3
4 , z̄

3
4 ,

3
4 ,z+ 1

2 hkl : h + k + l = 2n

4 d 4̄ . . 1
4 ,

3
4 ,0

3
4 ,

1
4 ,0

1
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : h + k, l = 2n

4 c 2 2 2 . 1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4

3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4 hkl : h + k, l = 2n

2 b 4 2 2 1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

1
4 hkl : h + k + l = 2n

2 a 4 2 2 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] c2mm
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄n2 (118) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2c (112) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4nc (104) 1; 2; 3; 4; 13; 14; 15; 16
[2] P422 (89) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/n11 (P4/n, 85) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/c (C cce, 68) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n2/n1 (Pnnn, 48) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P4/nnc (c′ = 3c) (126); [9] P4/nnc (a′ = 3a,b′ = 3b) (126)

Minimal non-isomorphic supergroups
I [3] Pn 3̄n (222)

II [2] I 4/mmm (139); [2] C 4/mcc (P4/mcc, 124); [2] P4/nbm (c′ = 1
2 c) (125)
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P4/mbm D5
4h 4/mmm Tetragonal

No. 127 P 4/m 21/b 2/m Patterson symmetry P4/mmm

Origin at centre (4/m) at 4/m121/g

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; y ≤ 1

2 − x

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,0 (6) 2( 1

2 ,0,0) x, 1
4 ,0 (7) 2( 1

2 ,
1
2 ,0) x,x,0 (8) 2 x, x̄ + 1

2 ,0
(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0

(13) a x, 1
4 ,z (14) b 1

4 ,y,z (15) m x + 1
2 , x̄,z (16) g( 1

2 ,
1
2 ,0) x,x,z
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CONTINUED No. 127 P4/mbm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 l 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄ + 1

2 ,y + 1
2 , z̄ (6) x + 1

2 , ȳ + 1
2 , z̄ (7) y + 1

2 ,x + 1
2 , z̄ (8) ȳ+ 1

2 , x̄ + 1
2 , z̄

(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y, x̄, z̄ (12) ȳ,x, z̄
(13) x + 1

2 , ȳ + 1
2 ,z (14) x̄+ 1

2 ,y + 1
2 ,z (15) ȳ + 1

2 , x̄ + 1
2 ,z (16) y + 1

2 ,x + 1
2 ,z

0kl : k = 2n
h00 : h = 2n

Special: as above, plus

8 k . . m x,x + 1
2 ,z x̄, x̄ + 1

2 ,z x̄ + 1
2 ,x,z x + 1

2 , x̄,z
x̄ + 1

2 ,x, z̄ x + 1
2 , x̄, z̄ x,x + 1

2 , z̄ x̄, x̄+ 1
2 , z̄

no extra conditions

8 j m . . x,y, 1
2 x̄, ȳ, 1

2 ȳ,x, 1
2 y, x̄, 1

2

x̄ + 1
2 ,y + 1

2 ,
1
2 x + 1

2 , ȳ + 1
2 ,

1
2 y + 1

2 ,x + 1
2 ,

1
2 ȳ+ 1

2 , x̄ + 1
2 ,

1
2

no extra conditions

8 i m . . x,y,0 x̄, ȳ,0 ȳ,x,0 y, x̄,0
x̄ + 1

2 ,y + 1
2 ,0 x + 1

2 , ȳ + 1
2 ,0 y + 1

2 ,x + 1
2 ,0 ȳ+ 1

2 , x̄ + 1
2 ,0

no extra conditions

4 h m . 2m x,x + 1
2 ,

1
2 x̄, x̄ + 1

2 ,
1
2 x̄+ 1

2 ,x,
1
2 x + 1

2 , x̄,
1
2 no extra conditions

4 g m . 2m x,x + 1
2 ,0 x̄, x̄ + 1

2 ,0 x̄ + 1
2 ,x,0 x + 1

2 , x̄,0 no extra conditions

4 f 2 . mm 0, 1
2 ,z

1
2 ,0,z 1

2 ,0, z̄ 0, 1
2 , z̄ hkl : h + k = 2n

4 e 4 . . 0,0,z 1
2 ,

1
2 , z̄ 0,0, z̄ 1

2 ,
1
2 ,z hkl : h + k = 2n

2 d m . mm 0, 1
2 ,0

1
2 ,0,0 hkl : h + k = 2n

2 c m . mm 0, 1
2 ,

1
2

1
2 ,0, 1

2 hkl : h + k = 2n

2 b 4/m . . 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 a 4/m . . 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄b2 (117) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 m (113) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4bm (100) 1; 2; 3; 4; 13; 14; 15; 16
[2] P421 2 (90) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/m11 (P4/m, 83) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/m12/m (C mmm, 65) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/m21/b1 (Pbam, 55) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb [2] P42/mnm (c′ = 2c) (136); [2] P42/mbc (c′ = 2c) (135); [2] P4/mnc (c′ = 2c) (128)

Maximal isomorphic subgroups of lowest index
IIc [2] P4/mbm (c′ = 2c) (127); [9] P4/mbm (a′ = 3a,b′ = 3b) (127)

Minimal non-isomorphic supergroups
I none

II [2] C 4/mmm (P4/mmm, 123); [2] I 4/mcm (140)
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P4/mnc D6
4h 4/mmm Tetragonal

No. 128 P 4/m 21/n 2/c Patterson symmetry P4/mmm

Origin at centre (4/m) at 4/m1n

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) 2( 1

2 ,
1
2 ,0) x,x, 1

4 (8) 2 x, x̄ + 1
2 ,

1
4

(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0
(13) n( 1

2 ,0, 1
2 ) x, 1

4 ,z (14) n(0, 1
2 ,

1
2 ) 1

4 ,y,z (15) c x + 1
2 , x̄,z (16) n( 1

2 ,
1
2 ,

1
2 ) x,x,z
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CONTINUED No. 128 P4/mnc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 i 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄+ 1

2 ,y + 1
2 , z̄+ 1

2 (6) x + 1
2 , ȳ + 1

2 , z̄+ 1
2 (7) y + 1

2 ,x + 1
2 , z̄+ 1

2 (8) ȳ+ 1
2 , x̄+ 1

2 , z̄+ 1
2

(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y, x̄, z̄ (12) ȳ,x, z̄
(13) x + 1

2 , ȳ + 1
2 ,z+ 1

2 (14) x̄ + 1
2 ,y + 1

2 ,z+ 1
2 (15) ȳ + 1

2 , x̄ + 1
2 ,z+ 1

2 (16) y + 1
2 ,x + 1

2 ,z+ 1
2

0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 h m . . x,y,0 x̄, ȳ,0 ȳ,x,0 y, x̄,0
x̄ + 1

2 ,y + 1
2 ,

1
2 x + 1

2 , ȳ + 1
2 ,

1
2 y + 1

2 ,x + 1
2 ,

1
2 ȳ+ 1

2 , x̄+ 1
2 ,

1
2

no extra conditions

8 g . . 2 x,x + 1
2 ,

1
4 x̄, x̄ + 1

2 ,
1
4 x̄+ 1

2 ,x,
1
4 x + 1

2 , x̄,
1
4

x̄, x̄ + 1
2 ,

3
4 x,x + 1

2 ,
3
4 x + 1

2 , x̄,
3
4 x̄+ 1

2 ,x,
3
4

hkl : l = 2n

8 f 2 . . 0, 1
2 ,z

1
2 ,0,z 1

2 ,0, z̄+ 1
2 0, 1

2 , z̄+ 1
2

0, 1
2 , z̄

1
2 ,0, z̄ 1

2 ,0,z+ 1
2 0, 1

2 ,z+ 1
2

hkl : h + k, l = 2n

4 e 4 . . 0,0,z 1
2 ,

1
2 , z̄+ 1

2 0,0, z̄ 1
2 ,

1
2 ,z+ 1

2 hkl : h + k + l = 2n

4 d 2 . 22 0, 1
2 ,

1
4

1
2 ,0, 1

4 0, 1
2 ,

3
4

1
2 ,0, 3

4 hkl : h + k, l = 2n

4 c 2/m . . 0, 1
2 ,0

1
2 ,0,0 1

2 ,0, 1
2 0, 1

2 ,
1
2 hkl : h + k, l = 2n

2 b 4/m . . 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a 4/m . . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄n2 (118) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 c (114) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4nc (104) 1; 2; 3; 4; 13; 14; 15; 16
[2] P421 2 (90) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/m11 (P4/m, 83) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/m12/c (C ccm, 66) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/m21/n1 (Pnnm, 58) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P4/mnc (c′ = 3c) (128); [9] P4/mnc (a′ = 3a,b′ = 3b) (128)

Minimal non-isomorphic supergroups
I none

II [2] C 4/mcc (P4/mcc, 124); [2] I 4/mmm (139); [2] P4/mbm (c′ = 1
2 c) (127)

445



P4/nmm D7
4h 4/mmm Tetragonal

No. 129 P 4/n 21/m 2/m Patterson symmetry P4/mmm

ORIGIN CHOICE 1

Origin at 4̄m2 at 4̄/nm2/g, at − 1
4 ,

1
4 ,0 from centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; y ≤ 1

2 − x

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0, 1
2 ,z (4) 4− 1

2 ,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,0 (6) 2( 1

2 ,0,0) x, 1
4 ,0 (7) 2 x,x,0 (8) 2 x, x̄,0

(9) 1̄ 1
4 ,

1
4 ,0 (10) n( 1

2 ,
1
2 ,0) x,y,0 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0

(13) m x,0,z (14) m 0,y,z (15) m x + 1
2 , x̄,z (16) g( 1

2 ,
1
2 ,0) x,x,z
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CONTINUED No. 129 P4/nmm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ + 1
2 ,x + 1

2 ,z (4) y + 1
2 , x̄ + 1

2 ,z
(5) x̄ + 1

2 ,y + 1
2 , z̄ (6) x + 1

2 , ȳ + 1
2 , z̄ (7) y,x, z̄ (8) ȳ, x̄, z̄

(9) x̄ + 1
2 , ȳ + 1

2 , z̄ (10) x + 1
2 ,y + 1

2 , z̄ (11) y, x̄, z̄ (12) ȳ,x, z̄
(13) x, ȳ,z (14) x̄,y,z (15) ȳ + 1

2 , x̄ + 1
2 ,z (16) y + 1

2 ,x + 1
2 ,z

hk0 : h + k = 2n
h00 : h = 2n

Special: as above, plus

8 j . . m x,x + 1
2 ,z x̄, x̄ + 1

2 ,z x̄,x + 1
2 ,z x, x̄ + 1

2 ,z
x̄+ 1

2 ,x, z̄ x + 1
2 , x̄, z̄ x + 1

2 ,x, z̄ x̄ + 1
2 , x̄, z̄

no extra conditions

8 i . m . 0,y,z 0, ȳ,z ȳ + 1
2 ,

1
2 ,z y + 1

2 ,
1
2 ,z

1
2 ,y + 1

2 , z̄
1
2 , ȳ + 1

2 , z̄ y,0, z̄ ȳ,0, z̄
no extra conditions

8 h . . 2 x,x, 1
2 x̄, x̄, 1

2 x̄+ 1
2 ,x + 1

2 ,
1
2 x + 1

2 , x̄ + 1
2 ,

1
2

x̄+ 1
2 , x̄ + 1

2 ,
1
2 x + 1

2 ,x + 1
2 ,

1
2 x, x̄, 1

2 x̄,x, 1
2

hkl : h + k = 2n

8 g . . 2 x,x,0 x̄, x̄,0 x̄+ 1
2 ,x + 1

2 ,0 x + 1
2 , x̄ + 1

2 ,0
x̄+ 1

2 , x̄ + 1
2 ,0 x + 1

2 ,x + 1
2 ,0 x, x̄,0 x̄,x,0

hkl : h + k = 2n

4 f 2 m m . 0,0,z 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄ 0,0, z̄ hkl : h + k = 2n

4 e . . 2/m 1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,

1
2

1
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : h,k = 2n

4 d . . 2/m 1
4 ,

1
4 ,0

3
4 ,

3
4 ,0

1
4 ,

3
4 ,0

3
4 ,

1
4 ,0 hkl : h,k = 2n

2 c 4 m m 0, 1
2 ,z

1
2 ,0, z̄ no extra conditions

2 b 4̄ m 2 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h + k = 2n

2 a 4̄ m 2 0,0,0 1
2 ,

1
2 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄m2 (115) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 m (113) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4mm (99) 1; 2; 3; 4; 13; 14; 15; 16
[2] P421 2 (90) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/n11 (P4/n, 85) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/m (C mme, 67) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n21/m1 (Pmmn, 59) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb [2] P42/ncm (c′ = 2c) (138); [2] P42/nmc (c′ = 2c) (137); [2] P4/ncc (c′ = 2c) (130)

Maximal isomorphic subgroups of lowest index
IIc [2] P4/nmm (c′ = 2c) (129); [9] P4/nmm (a′ = 3a,b′ = 3b) (129)

Minimal non-isomorphic supergroups
I none

II [2] C 4/mmm (P4/mmm, 123); [2] I 4/mmm (139)
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P4/nmm D7
4h 4/mmm Tetragonal

No. 129 P 4/n 21/m 2/m Patterson symmetry P4/mmm

ORIGIN CHOICE 2

Origin at centre (2/m) at n21 (2/m,21/g), at 1
4 ,− 1

4 ,0 from 4̄m2

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
2 ; x ≤ y

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+ 1

4 ,
1
4 ,z (4) 4− 1

4 ,
1
4 ,z

(5) 2(0, 1
2 ,0) 0,y,0 (6) 2( 1

2 ,0,0) x,0,0 (7) 2( 1
2 ,

1
2 ,0) x,x,0 (8) 2 x, x̄,0

(9) 1̄ 0,0,0 (10) n( 1
2 ,

1
2 ,0) x,y,0 (11) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,0 (12) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,0

(13) m x, 1
4 ,z (14) m 1

4 ,y,z (15) m x + 1
2 , x̄,z (16) m x,x,z
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CONTINUED No. 129 P4/nmm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄ + 1
2 , ȳ + 1

2 ,z (3) ȳ+ 1
2 ,x,z (4) y, x̄ + 1

2 ,z
(5) x̄,y + 1

2 , z̄ (6) x + 1
2 , ȳ, z̄ (7) y + 1

2 ,x + 1
2 , z̄ (8) ȳ, x̄, z̄

(9) x̄, ȳ, z̄ (10) x + 1
2 ,y + 1

2 , z̄ (11) y + 1
2 , x̄, z̄ (12) ȳ,x + 1

2 , z̄
(13) x, ȳ + 1

2 ,z (14) x̄ + 1
2 ,y,z (15) ȳ+ 1

2 , x̄+ 1
2 ,z (16) y,x,z

hk0 : h + k = 2n
h00 : h = 2n

Special: as above, plus

8 j . . m x,x,z x̄ + 1
2 , x̄+ 1

2 ,z x̄+ 1
2 ,x,z x, x̄+ 1

2 ,z
x̄,x + 1

2 , z̄ x + 1
2 , x̄, z̄ x + 1

2 ,x + 1
2 , z̄ x̄, x̄, z̄

no extra conditions

8 i . m . 1
4 ,y,z

1
4 , ȳ + 1

2 ,z ȳ + 1
2 ,

1
4 ,z y, 1

4 ,z
3
4 ,y + 1

2 , z̄
3
4 , ȳ, z̄ y + 1

2 ,
3
4 , z̄ ȳ, 3

4 , z̄
no extra conditions

8 h . . 2 x, x̄, 1
2 x̄ + 1

2 ,x + 1
2 ,

1
2 x + 1

2 ,x,
1
2 x̄, x̄ + 1

2 ,
1
2

x̄,x, 1
2 x + 1

2 , x̄ + 1
2 ,

1
2 x̄ + 1

2 , x̄,
1
2 x,x + 1

2 ,
1
2

hkl : h + k = 2n

8 g . . 2 x, x̄,0 x̄ + 1
2 ,x + 1

2 ,0 x + 1
2 ,x,0 x̄, x̄ + 1

2 ,0
x̄,x,0 x + 1

2 , x̄ + 1
2 ,0 x̄ + 1

2 , x̄,0 x,x + 1
2 ,0

hkl : h + k = 2n

4 f 2 m m . 3
4 ,

1
4 ,z

1
4 ,

3
4 ,z

1
4 ,

3
4 , z̄

3
4 ,

1
4 , z̄ hkl : h + k = 2n

4 e . . 2/m 0,0, 1
2

1
2 ,

1
2 ,

1
2

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h,k = 2n

4 d . . 2/m 0,0,0 1
2 ,

1
2 ,0

1
2 ,0,0 0, 1

2 ,0 hkl : h,k = 2n

2 c 4 m m 1
4 ,

1
4 ,z

3
4 ,

3
4 , z̄ no extra conditions

2 b 4̄ m 2 3
4 ,

1
4 ,

1
2

1
4 ,

3
4 ,

1
2 hkl : h + k = 2n

2 a 4̄ m 2 3
4 ,

1
4 ,0

1
4 ,

3
4 ,0 hkl : h + k = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] p2mg
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄m2 (115) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 m (113) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4mm (99) 1; 2; 3; 4; 13; 14; 15; 16
[2] P421 2 (90) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/n11 (P4/n, 85) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/m (C mme, 67) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n21/m1 (Pmmn, 59) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb [2] P42/ncm (c′ = 2c) (138); [2] P42/nmc (c′ = 2c) (137); [2] P4/ncc (c′ = 2c) (130)

Maximal isomorphic subgroups of lowest index
IIc [2] P4/nmm (c′ = 2c) (129); [9] P4/nmm (a′ = 3a,b′ = 3b) (129)

Minimal non-isomorphic supergroups
I none

II [2] C 4/mmm (P4/mmm, 123); [2] I 4/mmm (139)
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P4/ncc D8
4h 4/mmm Tetragonal

No. 130 P 4/n 21/c 2/c Patterson symmetry P4/mmm

ORIGIN CHOICE 1

Origin at 4̄/ncn, at − 1
4 ,

1
4 ,0 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+ 0, 1
2 ,z (4) 4− 1

2 ,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) 2 x,x, 1

4 (8) 2 x, x̄, 1
4

(9) 1̄ 1
4 ,

1
4 ,0 (10) n( 1

2 ,
1
2 ,0) x,y,0 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0

(13) c x,0,z (14) c 0,y,z (15) c x + 1
2 , x̄,z (16) n( 1

2 ,
1
2 ,

1
2 ) x,x,z
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CONTINUED No. 130 P4/ncc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 g 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ + 1
2 ,x + 1

2 ,z (4) y + 1
2 , x̄+ 1

2 ,z
(5) x̄+ 1

2 ,y + 1
2 , z̄+ 1

2 (6) x + 1
2 , ȳ + 1

2 , z̄+ 1
2 (7) y,x, z̄ + 1

2 (8) ȳ, x̄, z̄+ 1
2

(9) x̄+ 1
2 , ȳ + 1

2 , z̄ (10) x + 1
2 ,y + 1

2 , z̄ (11) y, x̄, z̄ (12) ȳ,x, z̄
(13) x, ȳ,z+ 1

2 (14) x̄,y,z+ 1
2 (15) ȳ + 1

2 , x̄ + 1
2 ,z+ 1

2 (16) y + 1
2 ,x + 1

2 ,z+ 1
2

hk0 : h + k = 2n
0kl : l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 f . . 2 x,x, 1
4 x̄, x̄, 1

4 x̄ + 1
2 ,x + 1

2 ,
1
4 x + 1

2 , x̄ + 1
2 ,

1
4

x̄ + 1
2 , x̄ + 1

2 ,
3
4 x + 1

2 ,x + 1
2 ,

3
4 x, x̄, 3

4 x̄,x, 3
4

hkl : h + k + l = 2n

8 e 2 . . 0,0,z 1
2 ,

1
2 ,z

1
2 ,

1
2 , z̄+ 1

2 0,0, z̄+ 1
2

1
2 ,

1
2 , z̄ 0,0, z̄ 0,0,z+ 1

2
1
2 ,

1
2 ,z+ 1

2

hkl : h + k, l = 2n

8 d 1̄ 1
4 ,

1
4 ,0

3
4 ,

3
4 ,0

1
4 ,

3
4 ,0

3
4 ,

1
4 ,0

1
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2

1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,

1
2 hkl : h,k, l = 2n

4 c 4 . . 0, 1
2 ,z

1
2 ,0, z̄+ 1

2
1
2 ,0, z̄ 0, 1

2 ,z+ 1
2 hkl : l = 2n

4 b 4̄ . . 0,0,0 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 0,0, 1

2 hkl : h + k, l = 2n

4 a 2 . 22 0,0, 1
4

1
2 ,

1
2 ,

1
4

1
2 ,

1
2 ,

3
4 0,0, 3

4 hkl : h + k, l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = 1

2 c
Origin at x, 1

4 ,0

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄c2 (116) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 c (114) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4cc (103) 1; 2; 3; 4; 13; 14; 15; 16
[2] P421 2 (90) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/n11 (P4/n, 85) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/c (C cce, 68) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n21/c1 (Pccn, 56) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P4/ncc (c′ = 3c) (130); [9] P4/ncc (a′ = 3a,b′ = 3b) (130)

Minimal non-isomorphic supergroups
I none

II [2] C 4/mcc (P4/mcc, 124); [2] I 4/mcm (140); [2] P4/nmm (c′ = 1
2 c) (129)
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P4/ncc D8
4h 4/mmm Tetragonal

No. 130 P 4/n 21/c 2/c Patterson symmetry P4/mmm

ORIGIN CHOICE 2

Origin at 1̄ at n1(c,n), at 1
4 ,− 1

4 ,0 from 4̄

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+ 1

4 ,
1
4 ,z (4) 4− 1

4 ,
1
4 ,z

(5) 2(0, 1
2 ,0) 0,y, 1

4 (6) 2( 1
2 ,0,0) x,0, 1

4 (7) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (8) 2 x, x̄, 1
4

(9) 1̄ 0,0,0 (10) n( 1
2 ,

1
2 ,0) x,y,0 (11) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,0 (12) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,0

(13) c x, 1
4 ,z (14) c 1

4 ,y,z (15) c x + 1
2 , x̄,z (16) c x,x,z
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CONTINUED No. 130 P4/ncc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 g 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) ȳ + 1
2 ,x,z (4) y, x̄ + 1

2 ,z
(5) x̄,y + 1

2 , z̄+ 1
2 (6) x + 1

2 , ȳ, z̄+ 1
2 (7) y + 1

2 ,x + 1
2 , z̄+ 1

2 (8) ȳ, x̄, z̄+ 1
2

(9) x̄, ȳ, z̄ (10) x + 1
2 ,y + 1

2 , z̄ (11) y + 1
2 , x̄, z̄ (12) ȳ,x + 1

2 , z̄
(13) x, ȳ + 1

2 ,z+ 1
2 (14) x̄+ 1

2 ,y,z+ 1
2 (15) ȳ + 1

2 , x̄ + 1
2 ,z+ 1

2 (16) y,x,z+ 1
2

hk0 : h + k = 2n
0kl : l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 f . . 2 x, x̄, 1
4 x̄+ 1

2 ,x + 1
2 ,

1
4 x + 1

2 ,x,
1
4 x̄, x̄ + 1

2 ,
1
4

x̄,x, 3
4 x + 1

2 , x̄ + 1
2 ,

3
4 x̄ + 1

2 , x̄,
3
4 x,x + 1

2 ,
3
4

hkl : h + k + l = 2n

8 e 2 . . 3
4 ,

1
4 ,z

1
4 ,

3
4 ,z

1
4 ,

3
4 , z̄ + 1

2
3
4 ,

1
4 , z̄+ 1

2
1
4 ,

3
4 , z̄

3
4 ,

1
4 , z̄

3
4 ,

1
4 ,z+ 1

2
1
4 ,

3
4 ,z+ 1

2

hkl : h + k, l = 2n

8 d 1̄ 0,0,0 1
2 ,

1
2 ,0

1
2 ,0,0 0, 1

2 ,0 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,

1
2 0,0, 1

2 hkl : h,k, l = 2n

4 c 4 . . 1
4 ,

1
4 ,z

3
4 ,

3
4 , z̄+ 1

2
3
4 ,

3
4 , z̄

1
4 ,

1
4 ,z+ 1

2 hkl : l = 2n

4 b 4̄ . . 3
4 ,

1
4 ,0

1
4 ,

3
4 ,0

1
4 ,

3
4 ,

1
2

3
4 ,

1
4 ,

1
2 hkl : h + k, l = 2n

4 a 2 . 22 3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4 hkl : h + k, l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] p2mg
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄c2 (116) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 c (114) 1; 2; 5; 6; 11; 12; 15; 16
[2] P4cc (103) 1; 2; 3; 4; 13; 14; 15; 16
[2] P421 2 (90) 1; 2; 3; 4; 5; 6; 7; 8
[2] P4/n11 (P4/n, 85) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/c (C cce, 68) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n21/c1 (Pccn, 56) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P4/ncc (c′ = 3c) (130); [9] P4/ncc (a′ = 3a,b′ = 3b) (130)

Minimal non-isomorphic supergroups
I none

II [2] C 4/mcc (P4/mcc, 124); [2] I 4/mcm (140); [2] P4/nmm (c′ = 1
2 c) (129)
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P42/mmc D9
4h 4/mmm Tetragonal

No. 131 P 42/m 2/m 2/c Patterson symmetry P4/mmm

Origin at centre (mmm) at 42/m2/mc

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0,0,z (4) 4−(0,0, 1

2 ) 0,0,z
(5) 2 0,y,0 (6) 2 x,0,0 (7) 2 x,x, 1

4 (8) 2 x, x̄, 1
4

(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 0,0,z; 0,0, 1
4 (12) 4̄− 0,0,z; 0,0, 1

4

(13) m x,0,z (14) m 0,y,z (15) c x, x̄,z (16) c x,x,z

Maximal non-isomorphic subgroups
I [2] P 4̄m2 (115) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2c (112) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 mc (105) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 22 (93) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/m11 (P42/m, 84) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/m12/c (C ccm, 66) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/m2/m1 (Pmmm, 47) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb [2] C 42/emc (a′ = 2a,b′ = 2b) (P42/ncm, 138); [2] C 42/mmd (a′ = 2a,b′ = 2b) (P42/mnm, 136);
[2] C 42/emd (a′ = 2a,b′ = 2b) (P42/nnm, 134); [2] C 42/mmc (a′ = 2a,b′ = 2b) (P42/mcm, 132)

Maximal isomorphic subgroups of lowest index
IIc [3] P42/mmc (c′ = 3c) (131); [9] P42/mmc (a′ = 3a,b′ = 3b) (131)

Minimal non-isomorphic supergroups
I [3] Pm 3̄n (223)

II [2] C 42/mmc (P42/mcm, 132); [2] I 4/mmm (139); [2] P4/mmm (c′ = 1
2 c) (123)
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CONTINUED No. 131 P42/mmc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 r 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z+ 1
2 (4) y, x̄,z+ 1

2

(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) y,x, z̄+ 1
2 (8) ȳ, x̄, z̄+ 1

2

(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y, x̄, z̄+ 1
2 (12) ȳ,x, z̄+ 1

2

(13) x, ȳ,z (14) x̄,y,z (15) ȳ, x̄,z+ 1
2 (16) y,x,z+ 1

2

hhl : l = 2n
00l : l = 2n

Special: as above, plus

8 q m . . x,y,0 x̄, ȳ,0 ȳ,x, 1
2 y, x̄, 1

2

x̄,y,0 x, ȳ,0 y,x, 1
2 ȳ, x̄, 1

2

no extra conditions

8 p . m . 1
2 ,y,z

1
2 , ȳ,z ȳ, 1

2 ,z+ 1
2 y, 1

2 ,z+ 1
2

1
2 ,y, z̄

1
2 , ȳ, z̄ y, 1

2 , z̄+ 1
2 ȳ, 1

2 , z̄+ 1
2

no extra conditions

8 o . m . 0,y,z 0, ȳ,z ȳ,0,z+ 1
2 y,0,z+ 1

2

0,y, z̄ 0, ȳ, z̄ y,0, z̄+ 1
2 ȳ,0, z̄+ 1

2

no extra conditions

8 n . . 2 x,x, 1
4 x̄, x̄, 1

4 x̄,x, 3
4 x, x̄, 3

4

x̄, x̄, 3
4 x,x, 3

4 x, x̄, 1
4 x̄,x, 1

4

hkl : l = 2n

4 m m 2 m . x, 1
2 ,0 x̄, 1

2 ,0
1
2 ,x,

1
2

1
2 , x̄,

1
2 no extra conditions

4 l m 2 m . x,0, 1
2 x̄,0, 1

2 0,x,0 0, x̄,0 no extra conditions

4 k m 2 m . x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 ,x,0

1
2 , x̄,0 no extra conditions

4 j m 2 m . x,0,0 x̄,0,0 0,x, 1
2 0, x̄, 1

2 no extra conditions

4 i 2 m m . 0, 1
2 ,z

1
2 ,0,z+ 1

2 0, 1
2 , z̄

1
2 ,0, z̄+ 1

2 hkl : h + k + l = 2n

4 h 2 m m . 1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄

1
2 ,

1
2 , z̄+ 1

2 hkl : l = 2n

4 g 2 m m . 0,0,z 0,0,z+ 1
2 0,0, z̄ 0,0, z̄+ 1

2 hkl : l = 2n

2 f 4̄ m 2 1
2 ,

1
2 ,

1
4

1
2 ,

1
2 ,

3
4 hkl : l = 2n

2 e 4̄ m 2 0,0, 1
4 0,0, 3

4 hkl : l = 2n

2 d m m m . 0, 1
2 ,

1
2

1
2 ,0,0 hkl : h + k + l = 2n

2 c m m m . 0, 1
2 ,0

1
2 ,0, 1

2 hkl : h + k + l = 2n

2 b m m m . 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 a m m m . 0,0,0 0,0, 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

(Continued on preceding page)
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P42/mcm D10
4h 4/mmm Tetragonal

No. 132 P 42/m 2/c 2/m Patterson symmetry P4/mmm

Origin at centre (mmm) at 42/mc2/m

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ y

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0,0,z (4) 4−(0,0, 1

2) 0,0,z
(5) 2 0,y, 1

4 (6) 2 x,0, 1
4 (7) 2 x,x,0 (8) 2 x, x̄,0

(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 0,0,z; 0,0, 1
4 (12) 4̄− 0,0,z; 0,0, 1

4

(13) c x,0,z (14) c 0,y,z (15) m x, x̄,z (16) m x,x,z

Maximal non-isomorphic subgroups
I [2] P 4̄c2 (116) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2m (111) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 cm (101) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 22 (93) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/m11 (P42/m, 84) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/m12/m (C mmm, 65) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/m2/c1 (Pccm, 49) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb [2] C 42/ecm (a′ = 2a,b′ = 2b) (P42/nmc, 137); [2] C 42/mcd (a′ = 2a,b′ = 2b) (P42/mbc, 135);
[2] C 42/ecd (a′ = 2a,b′ = 2b) (P42/nbc, 133); [2] C 42/mcm (a′ = 2a,b′ = 2b) (P42/mmc, 131)

Maximal isomorphic subgroups of lowest index
IIc [3] P42/mcm (c′ = 3c) (132); [9] P42/mcm (a′ = 3a,b′ = 3b) (132)

Minimal non-isomorphic supergroups
I none

II [2] C 42/mcm (P42/mmc, 131); [2] I 4/mcm (140); [2] P4/mmm (c′ = 1
2 c) (123)
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CONTINUED No. 132 P42/mcm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 p 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z+ 1
2 (4) y, x̄,z+ 1

2

(5) x̄,y, z̄ + 1
2 (6) x, ȳ, z̄+ 1

2 (7) y,x, z̄ (8) ȳ, x̄, z̄
(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y, x̄, z̄+ 1

2 (12) ȳ,x, z̄ + 1
2

(13) x, ȳ,z+ 1
2 (14) x̄,y,z+ 1

2 (15) ȳ, x̄,z (16) y,x,z

0kl : l = 2n
00l : l = 2n

Special: as above, plus

8 o . . m x,x,z x̄, x̄,z x̄,x,z+ 1
2 x, x̄,z+ 1

2

x̄,x, z̄ + 1
2 x, x̄, z̄+ 1

2 x,x, z̄ x̄, x̄, z̄
no extra conditions

8 n m . . x,y,0 x̄, ȳ,0 ȳ,x, 1
2 y, x̄, 1

2

x̄,y, 1
2 x, ȳ, 1

2 y,x,0 ȳ, x̄,0
no extra conditions

8 m . 2 . x, 1
2 ,

1
4 x̄, 1

2 ,
1
4

1
2 ,x,

3
4

1
2 , x̄,

3
4

x̄, 1
2 ,

3
4 x, 1

2 ,
3
4

1
2 , x̄,

1
4

1
2 ,x,

1
4

hkl : l = 2n

8 l . 2 . x,0, 1
4 x̄,0, 1

4 0,x, 3
4 0, x̄, 3

4

x̄,0, 3
4 x,0, 3

4 0, x̄, 1
4 0,x, 1

4

hkl : l = 2n

8 k 2 . . 0, 1
2 ,z

1
2 ,0,z+ 1

2 0, 1
2 , z̄+ 1

2
1
2 ,0, z̄

0, 1
2 , z̄

1
2 ,0, z̄+ 1

2 0, 1
2 ,z+ 1

2
1
2 ,0,z

hkl : h + k, l = 2n

4 j m . 2m x,x, 1
2 x̄, x̄, 1

2 x̄,x,0 x, x̄,0 no extra conditions

4 i m . 2m x,x,0 x̄, x̄,0 x̄,x, 1
2 x, x̄, 1

2 no extra conditions

4 h 2 . mm 1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄+ 1

2
1
2 ,

1
2 , z̄ hkl : l = 2n

4 g 2 . mm 0,0,z 0,0,z+ 1
2 0,0, z̄+ 1

2 0,0, z̄ hkl : l = 2n

4 f 2/m . . 0, 1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,0,0 hkl : h + k, l = 2n

4 e 2 2 2 . 0, 1
2 ,

1
4

1
2 ,0, 3

4 0, 1
2 ,

3
4

1
2 ,0, 1

4 hkl : h + k, l = 2n

2 d 4̄ 2 m 1
2 ,

1
2 ,

1
4

1
2 ,

1
2 ,

3
4 hkl : l = 2n

2 c m . mm 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : l = 2n

2 b 4̄ 2 m 0,0, 1
4 0,0, 3

4 hkl : l = 2n

2 a m . mm 0,0,0 0,0, 1
2 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

(Continued on preceding page)
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P42/nbc D11
4h 4/mmm Tetragonal

No. 133 P 42/n 2/b 2/c Patterson symmetry P4/mmm

ORIGIN CHOICE 1

Origin at 4̄121/c, at − 1
4 ,

1
4 ,− 1

4 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2) 0, 1

2 ,z (4) 4−(0,0, 1
2 ) 1

2 ,0,z
(5) 2 0,y, 1

4 (6) 2 x,0, 1
4 (7) 2( 1

2 ,
1
2 ,0) x,x,0 (8) 2 x, x̄ + 1

2 ,0
(9) 1̄ 1

4 ,
1
4 ,

1
4 (10) n( 1

2 ,
1
2 ,0) x,y, 1

4 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0
(13) a x, 1

4 ,z (14) b 1
4 ,y,z (15) c x, x̄,z (16) c x,x,z
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CONTINUED No. 133 P42/nbc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ + 1
2 ,x + 1

2 ,z+ 1
2 (4) y + 1

2 , x̄+ 1
2 ,z+ 1

2

(5) x̄,y, z̄+ 1
2 (6) x, ȳ, z̄+ 1

2 (7) y + 1
2 ,x + 1

2 , z̄ (8) ȳ+ 1
2 , x̄+ 1

2 , z̄
(9) x̄+ 1

2 , ȳ + 1
2 , z̄+ 1

2 (10) x + 1
2 ,y + 1

2 , z̄+ 1
2 (11) y, x̄, z̄ (12) ȳ,x, z̄

(13) x + 1
2 , ȳ + 1

2 ,z (14) x̄ + 1
2 ,y + 1

2 ,z (15) ȳ, x̄,z+ 1
2 (16) y,x,z+ 1

2

hk0 : h + k = 2n
0kl : k = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 j . . 2 x,x + 1
2 ,0 x̄, x̄ + 1

2 ,0 x̄,x + 1
2 ,

1
2 x, x̄ + 1

2 ,
1
2

x̄ + 1
2 , x̄,

1
2 x + 1

2 ,x,
1
2 x + 1

2 , x̄,0 x̄ + 1
2 ,x,0

hkl : h + k + l = 2n

8 i . 2 . x,0, 3
4 x̄,0, 3

4
1
2 ,x + 1

2 ,
1
4

1
2 , x̄ + 1

2 ,
1
4

x̄ + 1
2 ,

1
2 ,

3
4 x + 1

2 ,
1
2 ,

3
4 0, x̄, 1

4 0,x, 1
4

hkl : h + k = 2n

8 h . 2 . x,0, 1
4 x̄,0, 1

4
1
2 ,x + 1

2 ,
3
4

1
2 , x̄ + 1

2 ,
3
4

x̄ + 1
2 ,

1
2 ,

1
4 x + 1

2 ,
1
2 ,

1
4 0, x̄, 3

4 0,x, 3
4

hkl : h + k = 2n

8 g 2 . . 0,0,z 1
2 ,

1
2 ,z+ 1

2 0,0, z̄+ 1
2

1
2 ,

1
2 , z̄

1
2 ,

1
2 , z̄+ 1

2 0,0, z̄ 1
2 ,

1
2 ,z 0,0,z+ 1

2

hkl : h + k, l = 2n

8 f 2 . . 0, 1
2 ,z 0, 1

2 ,z+ 1
2 0, 1

2 , z̄ + 1
2 0, 1

2 , z̄
1
2 ,0, z̄+ 1

2
1
2 ,0, z̄ 1

2 ,0,z 1
2 ,0,z+ 1

2

hkl : h + k, l = 2n

8 e 1̄ 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4

3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4

3
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4 hkl : h,k, l = 2n

4 d 4̄ . . 0,0,0 1
2 ,

1
2 ,

1
2 0,0, 1

2
1
2 ,

1
2 ,0 hkl : h + k, l = 2n

4 c 2 . 22 0, 1
2 ,0 0, 1

2 ,
1
2

1
2 ,0, 1

2
1
2 ,0,0 hkl : h + k, l = 2n

4 b 2 2 2 . 0,0, 1
4

1
2 ,

1
2 ,

3
4

1
2 ,

1
2 ,

1
4 0,0, 3

4 hkl : h + k, l = 2n

4 a 2 2 2 . 0, 1
2 ,

1
4 0, 1

2 ,
3
4

1
2 ,0, 1

4
1
2 ,0, 3

4 hkl : h + k, l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0, 1

4

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄b2 (117) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2c (112) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 bc (106) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 22 (93) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/n11 (P42/n, 86) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/c (C cce, 68) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n2/b1 (Pban, 50) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P42/nbc (c′ = 3c) (133); [9] P42/nbc (a′ = 3a,b′ = 3b) (133)

Minimal non-isomorphic supergroups
I none

II [2] C 42/mmc (P42/mcm, 132); [2] I 4/mcm (140); [2] P4/nbm (c′ = 1
2 c) (125)

459



P42/nbc D11
4h 4/mmm Tetragonal

No. 133 P 42/n 2/b 2/c Patterson symmetry P4/mmm

ORIGIN CHOICE 2

Origin at 1̄ at n(b,a)(n,c), at 1
4 ,− 1

4 ,
1
4 from 4̄

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

2) 1
4 ,

1
4 ,z

(5) 2 1
4 ,y,0 (6) 2 x, 1

4 ,0 (7) 2 x,x, 1
4 (8) 2 x, x̄ + 1

2 ,
1
4

(9) 1̄ 0,0,0 (10) n( 1
2 ,

1
2 ,0) x,y,0 (11) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,

1
4 (12) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,

1
4

(13) a x,0,z (14) b 0,y,z (15) c x, x̄,z (16) n( 1
2 ,

1
2 ,

1
2) x,x,z
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CONTINUED No. 133 P42/nbc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄ + 1
2 , ȳ+ 1

2 ,z (3) ȳ+ 1
2 ,x,z+ 1

2 (4) y, x̄ + 1
2 ,z+ 1

2

(5) x̄ + 1
2 ,y, z̄ (6) x, ȳ + 1

2 , z̄ (7) y,x, z̄ + 1
2 (8) ȳ + 1

2 , x̄+ 1
2 , z̄+ 1

2

(9) x̄, ȳ, z̄ (10) x + 1
2 ,y + 1

2 , z̄ (11) y + 1
2 , x̄, z̄+ 1

2 (12) ȳ,x + 1
2 , z̄+ 1

2

(13) x + 1
2 , ȳ,z (14) x̄,y + 1

2 ,z (15) ȳ, x̄,z+ 1
2 (16) y + 1

2 ,x + 1
2 ,z+ 1

2

hk0 : h + k = 2n
0kl : k = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 j . . 2 x,x, 1
4 x̄+ 1

2 , x̄ + 1
2 ,

1
4 x̄ + 1

2 ,x,
3
4 x, x̄ + 1

2 ,
3
4

x̄, x̄, 3
4 x + 1

2 ,x + 1
2 ,

3
4 x + 1

2 , x̄,
1
4 x̄,x + 1

2 ,
1
4

hkl : h + k + l = 2n

8 i . 2 . x, 1
4 ,

1
2 x̄ + 1

2 ,
1
4 ,

1
2

1
4 ,x,0

1
4 , x̄+ 1

2 ,0
x̄, 3

4 ,
1
2 x + 1

2 ,
3
4 ,

1
2

3
4 , x̄,0

3
4 ,x + 1

2 ,0
hkl : h + k = 2n

8 h . 2 . x, 1
4 ,0 x̄ + 1

2 ,
1
4 ,0

1
4 ,x,

1
2

1
4 , x̄ + 1

2 ,
1
2

x̄, 3
4 ,0 x + 1

2 ,
3
4 ,0

3
4 , x̄,

1
2

3
4 ,x + 1

2 ,
1
2

hkl : h + k = 2n

8 g 2 . . 3
4 ,

1
4 ,z

1
4 ,

3
4 ,z+ 1

2
3
4 ,

1
4 , z̄

1
4 ,

3
4 , z̄+ 1

2
1
4 ,

3
4 , z̄

3
4 ,

1
4 , z̄+ 1

2
1
4 ,

3
4 ,z

3
4 ,

1
4 ,z+ 1

2

hkl : h + k, l = 2n

8 f 2 . . 1
4 ,

1
4 ,z

1
4 ,

1
4 ,z+ 1

2
1
4 ,

1
4 , z̄

1
4 ,

1
4 , z̄+ 1

2
3
4 ,

3
4 , z̄

3
4 ,

3
4 , z̄+ 1

2
3
4 ,

3
4 ,z

3
4 ,

3
4 ,z+ 1

2

hkl : h + k, l = 2n

8 e 1̄ 0,0,0 1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,0,0 0, 1

2 ,0 0,0, 1
2

1
2 ,

1
2 ,

1
2 hkl : h,k, l = 2n

4 d 4̄ . . 3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

3
4 hkl : h + k, l = 2n

4 c 2 . 22 1
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

3
4

3
4 ,

3
4 ,

1
4 hkl : h + k, l = 2n

4 b 2 2 2 . 3
4 ,

1
4 ,0

1
4 ,

3
4 ,

1
2

1
4 ,

3
4 ,0

3
4 ,

1
4 ,

1
2 hkl : h + k, l = 2n

4 a 2 2 2 . 1
4 ,

1
4 ,0

1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,0

3
4 ,

3
4 ,

1
2 hkl : h + k, l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄b2 (117) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2c (112) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 bc (106) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 22 (93) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/n11 (P42/n, 86) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/c (C cce, 68) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n2/b1 (Pban, 50) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P42/nbc (c′ = 3c) (133); [9] P42/nbc (a′ = 3a,b′ = 3b) (133)

Minimal non-isomorphic supergroups
I none

II [2] C 42/mmc (P42/mcm, 132); [2] I 4/mcm (140); [2] P4/nbm (c′ = 1
2 c) (125)
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P42/nnm D12
4h 4/mmm Tetragonal

No. 134 P 42/n 2/n 2/m Patterson symmetry P4/mmm

ORIGIN CHOICE 1

Origin at 4̄2m, at − 1
4 ,

1
4 ,− 1

4 from centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1

4 ; x ≤ y; y ≤ 1− x

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0, 1

2 ,z (4) 4−(0,0, 1
2 ) 1

2 ,0,z
(5) 2 0,y,0 (6) 2 x,0,0 (7) 2( 1

2 ,
1
2 ,0) x,x, 1

4 (8) 2 x, x̄ + 1
2 ,

1
4

(9) 1̄ 1
4 ,

1
4 ,

1
4 (10) n( 1

2 ,
1
2 ,0) x,y, 1

4 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0
(13) n( 1

2 ,0, 1
2 ) x, 1

4 ,z (14) n(0, 1
2 ,

1
2 ) 1

4 ,y,z (15) m x, x̄,z (16) m x,x,z

Maximal non-isomorphic subgroups
I [2] P 4̄n2 (118) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2m (111) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 nm (102) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 22 (93) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/n11 (P42/n, 86) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/m (C mme, 67) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n2/n1 (Pnnn, 48) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb [2] F 41/d d c (a′ = 2a,b′ = 2b,c′ = 2c) (I 41/acd, 142); [2] F 41/d d m (a′ = 2a,b′ = 2b,c′ = 2c) (I 41/amd, 141)

Maximal isomorphic subgroups of lowest index
IIc [3] P42/nnm (c′ = 3c) (134); [9] P42/nnm (a′ = 3a,b′ = 3b) (134)

Minimal non-isomorphic supergroups
I [3] Pn 3̄m (224)

II [2] C 42/mcm (P42/mmc, 131); [2] I 4/mmm (139); [2] P4/nbm (c′ = 1
2 c) (125)
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CONTINUED No. 134 P42/nnm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 n 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ + 1
2 ,x + 1

2 ,z+ 1
2 (4) y + 1

2 , x̄+ 1
2 ,z+ 1

2

(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) y + 1
2 ,x + 1

2 , z̄+ 1
2 (8) ȳ+ 1

2 , x̄+ 1
2 , z̄+ 1

2

(9) x̄+ 1
2 , ȳ + 1

2 , z̄+ 1
2 (10) x + 1

2 ,y + 1
2 , z̄+ 1

2 (11) y, x̄, z̄ (12) ȳ,x, z̄
(13) x + 1

2 , ȳ + 1
2 ,z+ 1

2 (14) x̄ + 1
2 ,y + 1

2 ,z+ 1
2 (15) ȳ, x̄,z (16) y,x,z

hk0 : h + k = 2n
0kl : k + l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 m . . m x,x,z x̄, x̄,z x̄ + 1
2 ,x + 1

2 ,z+ 1
2 x + 1

2 , x̄ + 1
2 ,z+ 1

2

x̄,x, z̄ x, x̄, z̄ x + 1
2 ,x + 1

2 , z̄+ 1
2 x̄ + 1

2 , x̄ + 1
2 , z̄+ 1

2

no extra conditions

8 l . . 2 x,x + 1
2 ,

3
4 x̄, x̄ + 1

2 ,
3
4 x̄,x + 1

2 ,
1
4 x, x̄ + 1

2 ,
1
4

x̄+ 1
2 , x̄,

3
4 x + 1

2 ,x,
3
4 x + 1

2 , x̄,
1
4 x̄ + 1

2 ,x,
1
4

hkl : h + k = 2n

8 k . . 2 x,x + 1
2 ,

1
4 x̄, x̄ + 1

2 ,
1
4 x̄,x + 1

2 ,
3
4 x, x̄ + 1

2 ,
3
4

x̄+ 1
2 , x̄,

1
4 x + 1

2 ,x,
1
4 x + 1

2 , x̄,
3
4 x̄ + 1

2 ,x,
3
4

hkl : h + k = 2n

8 j . 2 . x,0, 1
2 x̄,0, 1

2
1
2 ,x + 1

2 ,0
1
2 , x̄ + 1

2 ,0
x̄+ 1

2 ,
1
2 ,0 x + 1

2 ,
1
2 ,0 0, x̄, 1

2 0,x, 1
2

hkl : h + k + l = 2n

8 i . 2 . x,0,0 x̄,0,0 1
2 ,x + 1

2 ,
1
2

1
2 , x̄+ 1

2 ,
1
2

x̄+ 1
2 ,

1
2 ,

1
2 x + 1

2 ,
1
2 ,

1
2 0, x̄,0 0,x,0

hkl : h + k + l = 2n

8 h 2 . . 0, 1
2 ,z 0, 1

2 ,z+ 1
2 0, 1

2 , z̄ 0, 1
2 , z̄+ 1

2
1
2 ,0, z̄+ 1

2
1
2 ,0, z̄ 1

2 ,0,z+ 1
2

1
2 ,0,z

hkl : h + k, l = 2n

4 g 2 . mm 0,0,z 1
2 ,

1
2 ,z+ 1

2 0,0, z̄ 1
2 ,

1
2 , z̄+ 1

2 hkl : h + k + l = 2n

4 f . . 2/m 3
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4

3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4 hkl : h + k,h + l,k + l = 2n

4 e . . 2/m 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4 hkl : h + k,h + l,k + l = 2n

4 d 2 . 22 0, 1
2 ,

1
4 0, 1

2 ,
3
4

1
2 ,0, 1

4
1
2 ,0, 3

4 hkl : h + k, l = 2n

4 c 2 2 2 . 0, 1
2 ,0 0, 1

2 ,
1
2

1
2 ,0, 1

2
1
2 ,0,0 hkl : h + k, l = 2n

2 b 4̄ 2 m 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a 4̄ 2 m 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

4

(Continued on preceding page)
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P42/nnm D12
4h 4/mmm Tetragonal

No. 134 P 42/n 2/n 2/m Patterson symmetry P4/mmm

ORIGIN CHOICE 2

Origin at centre (2/m) at nn(21/g,2/m), at 1
4 ,− 1

4 ,
1
4 from 4̄2m

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
2 ; x ≤−y

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

2 ) 1
4 ,

1
4 ,z

(5) 2 1
4 ,y,

1
4 (6) 2 x, 1

4 ,
1
4 (7) 2 x,x,0 (8) 2 x, x̄ + 1

2 ,0
(9) 1̄ 0,0,0 (10) n( 1

2 ,
1
2 ,0) x,y,0 (11) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,

1
4 (12) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,

1
4

(13) n( 1
2 ,0, 1

2 ) x,0,z (14) n(0, 1
2 ,

1
2) 0,y,z (15) m x, x̄,z (16) g( 1

2 ,
1
2 ,0) x,x,z

Maximal non-isomorphic subgroups
I [2] P 4̄n2 (118) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄2m (111) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 nm (102) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 22 (93) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/n11 (P42/n, 86) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/m (C mme, 67) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n2/n1 (Pnnn, 48) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb [2] F 41/d d c (a′ = 2a,b′ = 2b,c′ = 2c) (I 41/acd, 142); [2] F 41/d d m (a′ = 2a,b′ = 2b,c′ = 2c) (I 41/amd, 141)

Maximal isomorphic subgroups of lowest index
IIc [3] P42/nnm (c′ = 3c) (134); [9] P42/nnm (a′ = 3a,b′ = 3b) (134)

Minimal non-isomorphic supergroups
I [3] Pn 3̄m (224)

II [2] C 42/mcm (P42/mmc, 131); [2] I 4/mmm (139); [2] P4/nbm (c′ = 1
2 c) (125)
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CONTINUED No. 134 P42/nnm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 n 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) ȳ + 1
2 ,x,z+ 1

2 (4) y, x̄ + 1
2 ,z+ 1

2

(5) x̄ + 1
2 ,y, z̄ + 1

2 (6) x, ȳ+ 1
2 , z̄+ 1

2 (7) y,x, z̄ (8) ȳ+ 1
2 , x̄ + 1

2 , z̄
(9) x̄, ȳ, z̄ (10) x + 1

2 ,y + 1
2 , z̄ (11) y + 1

2 , x̄, z̄+ 1
2 (12) ȳ,x + 1

2 , z̄+ 1
2

(13) x + 1
2 , ȳ,z+ 1

2 (14) x̄,y + 1
2 ,z+ 1

2 (15) ȳ, x̄,z (16) y + 1
2 ,x + 1

2 ,z

hk0 : h + k = 2n
0kl : k + l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 m . . m x, x̄,z x̄ + 1
2 ,x + 1

2 ,z x + 1
2 ,x,z+ 1

2 x̄, x̄ + 1
2 ,z+ 1

2

x̄+ 1
2 , x̄, z̄+ 1

2 x,x + 1
2 , z̄+ 1

2 x̄,x, z̄ x + 1
2 , x̄ + 1

2 , z̄
no extra conditions

8 l . . 2 x,x, 1
2 x̄ + 1

2 , x̄ + 1
2 ,

1
2 x̄ + 1

2 ,x,0 x, x̄ + 1
2 ,0

x̄, x̄, 1
2 x + 1

2 ,x + 1
2 ,

1
2 x + 1

2 , x̄,0 x̄,x + 1
2 ,0

hkl : h + k = 2n

8 k . . 2 x,x,0 x̄ + 1
2 , x̄ + 1

2 ,0 x̄ + 1
2 ,x,

1
2 x, x̄ + 1

2 ,
1
2

x̄, x̄,0 x + 1
2 ,x + 1

2 ,0 x + 1
2 , x̄,

1
2 x̄,x + 1

2 ,
1
2

hkl : h + k = 2n

8 j . 2 . x, 1
4 ,

1
4 x̄ + 1

2 ,
1
4 ,

1
4

1
4 ,x,

3
4

1
4 , x̄ + 1

2 ,
3
4

x̄, 3
4 ,

3
4 x + 1

2 ,
3
4 ,

3
4

3
4 , x̄,

1
4

3
4 ,x + 1

2 ,
1
4

hkl : h + k + l = 2n

8 i . 2 . x, 1
4 ,

3
4 x̄ + 1

2 ,
1
4 ,

3
4

1
4 ,x,

1
4

1
4 , x̄ + 1

2 ,
1
4

x̄, 3
4 ,

1
4 x + 1

2 ,
3
4 ,

1
4

3
4 , x̄,

3
4

3
4 ,x + 1

2 ,
3
4

hkl : h + k + l = 2n

8 h 2 . . 1
4 ,

1
4 ,z

1
4 ,

1
4 ,z+ 1

2
1
4 ,

1
4 , z̄+ 1

2
1
4 ,

1
4 , z̄

3
4 ,

3
4 , z̄

3
4 ,

3
4 , z̄+ 1

2
3
4 ,

3
4 ,z+ 1

2
3
4 ,

3
4 ,z

hkl : h + k, l = 2n

4 g 2 . mm 3
4 ,

1
4 ,z

1
4 ,

3
4 ,z+ 1

2
3
4 ,

1
4 , z̄+ 1

2
1
4 ,

3
4 , z̄ hkl : h + k + l = 2n

4 f . . 2/m 0,0,0 1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k,h + l,k + l = 2n

4 e . . 2/m 0,0, 1
2

1
2 ,

1
2 ,

1
2

1
2 ,0,0 0, 1

2 ,0 hkl : h + k,h + l,k + l = 2n

4 d 2 . 22 1
4 ,

1
4 ,0

1
4 ,

1
4 ,

1
2

3
4 ,

3
4 ,0

3
4 ,

3
4 ,

1
2 hkl : h + k, l = 2n

4 c 2 2 2 . 1
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

3
4

3
4 ,

3
4 ,

1
4 hkl : h + k, l = 2n

2 b 4̄ 2 m 3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

2 a 4̄ 2 m 1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] c2mm
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

(Continued on preceding page)
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P42/mbc D13
4h 4/mmm Tetragonal

No. 135 P 42/m 21/b 2/c Patterson symmetry P4/mmm

Origin at centre (2/m) at 42/m1n

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0,0,z (4) 4−(0,0, 1

2 ) 0,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,0 (6) 2( 1

2 ,0,0) x, 1
4 ,0 (7) 2( 1

2 ,
1
2 ,0) x,x, 1

4 (8) 2 x, x̄ + 1
2 ,

1
4

(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 0,0,z; 0,0, 1
4 (12) 4̄− 0,0,z; 0,0, 1

4

(13) a x, 1
4 ,z (14) b 1

4 ,y,z (15) c x + 1
2 , x̄,z (16) n( 1

2 ,
1
2 ,

1
2 ) x,x,z
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CONTINUED No. 135 P42/mbc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 i 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z+ 1
2 (4) y, x̄,z+ 1

2

(5) x̄ + 1
2 ,y + 1

2 , z̄ (6) x + 1
2 , ȳ + 1

2 , z̄ (7) y + 1
2 ,x + 1

2 , z̄+ 1
2 (8) ȳ + 1

2 , x̄+ 1
2 , z̄+ 1

2

(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y, x̄, z̄+ 1
2 (12) ȳ,x, z̄ + 1

2

(13) x + 1
2 , ȳ+ 1

2 ,z (14) x̄ + 1
2 ,y + 1

2 ,z (15) ȳ+ 1
2 , x̄ + 1

2 ,z+ 1
2 (16) y + 1

2 ,x + 1
2 ,z+ 1

2

0kl : k = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 h m . . x,y,0 x̄, ȳ,0 ȳ,x, 1
2 y, x̄, 1

2

x̄ + 1
2 ,y + 1

2 ,0 x + 1
2 , ȳ + 1

2 ,0 y + 1
2 ,x + 1

2 ,
1
2 ȳ + 1

2 , x̄ + 1
2 ,

1
2

no extra conditions

8 g . . 2 x,x + 1
2 ,

1
4 x̄, x̄ + 1

2 ,
1
4 x̄+ 1

2 ,x,
3
4 x + 1

2 , x̄,
3
4

x̄, x̄ + 1
2 ,

3
4 x,x + 1

2 ,
3
4 x + 1

2 , x̄,
1
4 x̄+ 1

2 ,x,
1
4

hkl : l = 2n

8 f 2 . . 0, 1
2 ,z

1
2 ,0,z+ 1

2
1
2 ,0, z̄ 0, 1

2 , z̄+ 1
2

0, 1
2 , z̄

1
2 ,0, z̄+ 1

2
1
2 ,0,z 0, 1

2 ,z+ 1
2

hkl : h + k, l = 2n

8 e 2 . . 0,0,z 0,0,z+ 1
2

1
2 ,

1
2 , z̄

1
2 ,

1
2 , z̄+ 1

2

0,0, z̄ 0,0, z̄+ 1
2

1
2 ,

1
2 ,z

1
2 ,

1
2 ,z+ 1

2

hkl : h + k, l = 2n

4 d 2 . 22 0, 1
2 ,

1
4

1
2 ,0, 3

4 0, 1
2 ,

3
4

1
2 ,0, 1

4 hkl : h + k, l = 2n

4 c 2/m . . 0, 1
2 ,0

1
2 ,0, 1

2
1
2 ,0,0 0, 1

2 ,
1
2 hkl : h + k, l = 2n

4 b 4̄ . . 0,0, 1
4 0,0, 3

4
1
2 ,

1
2 ,

3
4

1
2 ,

1
2 ,

1
4 hkl : h + k, l = 2n

4 a 2/m . . 0,0,0 0,0, 1
2

1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2 hkl : h + k, l = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄b2 (117) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 c (114) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 bc (106) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 21 2 (94) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/m11 (P42/m, 84) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/m12/c (C ccm, 66) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/m21/b1 (Pbam, 55) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P42/mbc (c′ = 3c) (135); [9] P42/mbc (a′ = 3a,b′ = 3b) (135)

Minimal non-isomorphic supergroups
I none

II [2] C 42/mmc (P42/mcm, 132); [2] I 4/mcm (140); [2] P4/mbm (c′ = 1
2 c) (127)
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P42/mnm D14
4h 4/mmm Tetragonal

No. 136 P 42/m 21/n 2/m Patterson symmetry P4/mmm

Origin at centre (mmm) at 2/m12/m

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ y

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0, 1

2 ,z (4) 4−(0,0, 1
2) 1

2 ,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) 2 x,x,0 (8) 2 x, x̄,0

(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 1
2 ,0,z; 1

2 ,0, 1
4 (12) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4

(13) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (14) n(0, 1

2 ,
1
2 ) 1

4 ,y,z (15) m x, x̄,z (16) m x,x,z
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CONTINUED No. 136 P42/mnm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 k 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ + 1
2 ,x + 1

2 ,z+ 1
2 (4) y + 1

2 , x̄+ 1
2 ,z+ 1

2

(5) x̄+ 1
2 ,y + 1

2 , z̄+ 1
2 (6) x + 1

2 , ȳ + 1
2 , z̄+ 1

2 (7) y,x, z̄ (8) ȳ, x̄, z̄
(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y + 1

2 , x̄ + 1
2 , z̄+ 1

2 (12) ȳ+ 1
2 ,x + 1

2 , z̄+ 1
2

(13) x + 1
2 , ȳ + 1

2 ,z+ 1
2 (14) x̄ + 1

2 ,y + 1
2 ,z+ 1

2 (15) ȳ, x̄,z (16) y,x,z

0kl : k + l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 j . . m x,x,z x̄, x̄,z x̄ + 1
2 ,x + 1

2 ,z+ 1
2 x + 1

2 , x̄ + 1
2 ,z+ 1

2

x̄ + 1
2 ,x + 1

2 , z̄+ 1
2 x + 1

2 , x̄ + 1
2 , z̄+ 1

2 x,x, z̄ x̄, x̄, z̄
no extra conditions

8 i m . . x,y,0 x̄, ȳ,0 ȳ + 1
2 ,x + 1

2 ,
1
2 y + 1

2 , x̄ + 1
2 ,

1
2

x̄ + 1
2 ,y + 1

2 ,
1
2 x + 1

2 , ȳ+ 1
2 ,

1
2 y,x,0 ȳ, x̄,0

no extra conditions

8 h 2 . . 0, 1
2 ,z 0, 1

2 ,z+ 1
2

1
2 ,0, z̄+ 1

2
1
2 ,0, z̄

0, 1
2 , z̄ 0, 1

2 , z̄+ 1
2

1
2 ,0,z+ 1

2
1
2 ,0,z

hkl : h + k, l = 2n

4 g m . 2m x, x̄,0 x̄,x,0 x + 1
2 ,x + 1

2 ,
1
2 x̄+ 1

2 , x̄ + 1
2 ,

1
2 no extra conditions

4 f m . 2m x,x,0 x̄, x̄,0 x̄ + 1
2 ,x + 1

2 ,
1
2 x + 1

2 , x̄ + 1
2 ,

1
2 no extra conditions

4 e 2 . mm 0,0,z 1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄+ 1

2 0,0, z̄ hkl : h + k + l = 2n

4 d 4̄ . . 0, 1
2 ,

1
4 0, 1

2 ,
3
4

1
2 ,0, 1

4
1
2 ,0, 3

4 hkl : h + k, l = 2n

4 c 2/m . . 0, 1
2 ,0 0, 1

2 ,
1
2

1
2 ,0, 1

2
1
2 ,0,0 hkl : h + k, l = 2n

2 b m . mm 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a m . mm 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 0, 1

2 ,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2(−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄n2 (118) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 m (113) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 nm (102) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 21 2 (94) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/m11 (P42/m, 84) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/m12/m (C mmm, 65) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/m21/n1 (Pnnm, 58) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P42/mnm (c′ = 3c) (136); [9] P42/mnm (a′ = 3a,b′ = 3b) (136)

Minimal non-isomorphic supergroups
I none

II [2] C 42/mcm (P42/mmc, 131); [2] I 4/mmm (139); [2] P4/mbm (c′ = 1
2 c) (127)
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P42/nmc D15
4h 4/mmm Tetragonal

No. 137 P 42/n 21/m 2/c Patterson symmetry P4/mmm

ORIGIN CHOICE 1

Origin at 4̄m2/n, at − 1
4 ,

1
4 ,− 1

4 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0, 1

2 ,z (4) 4−(0,0, 1
2) 1

2 ,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) 2 x,x,0 (8) 2 x, x̄,0

(9) 1̄ 1
4 ,

1
4 ,

1
4 (10) n( 1

2 ,
1
2 ,0) x,y, 1

4 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0
(13) m x,0,z (14) m 0,y,z (15) c x + 1

2 , x̄,z (16) n( 1
2 ,

1
2 ,

1
2) x,x,z
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CONTINUED No. 137 P42/nmc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 h 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ + 1
2 ,x + 1

2 ,z+ 1
2 (4) y + 1

2 , x̄+ 1
2 ,z+ 1

2

(5) x̄+ 1
2 ,y + 1

2 , z̄+ 1
2 (6) x + 1

2 , ȳ + 1
2 , z̄+ 1

2 (7) y,x, z̄ (8) ȳ, x̄, z̄
(9) x̄+ 1

2 , ȳ + 1
2 , z̄+ 1

2 (10) x + 1
2 ,y + 1

2 , z̄+ 1
2 (11) y, x̄, z̄ (12) ȳ,x, z̄

(13) x, ȳ,z (14) x̄,y,z (15) ȳ + 1
2 , x̄ + 1

2 ,z+ 1
2 (16) y + 1

2 ,x + 1
2 ,z+ 1

2

hk0 : h + k = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 g . m . 0,y,z 0, ȳ,z ȳ + 1
2 ,

1
2 ,z+ 1

2 y + 1
2 ,

1
2 ,z+ 1

2
1
2 ,y + 1

2 , z̄+ 1
2

1
2 , ȳ+ 1

2 , z̄+ 1
2 y,0, z̄ ȳ,0, z̄

no extra conditions

8 f . . 2 x,x,0 x̄, x̄,0 x̄ + 1
2 ,x + 1

2 ,
1
2 x + 1

2 , x̄ + 1
2 ,

1
2

x̄ + 1
2 , x̄ + 1

2 ,
1
2 x + 1

2 ,x + 1
2 ,

1
2 x, x̄,0 x̄,x,0

hkl : h + k + l = 2n

8 e 1̄ 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

3
4 hkl : h,k, l = 2n

4 d 2 m m . 0, 1
2 ,z 0, 1

2 ,z+ 1
2

1
2 ,0, z̄+ 1

2
1
2 ,0, z̄ hkl : l = 2n

4 c 2 m m . 0,0,z 1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄+ 1

2 0,0, z̄ hkl : h + k + l = 2n

2 b 4̄ m 2 0,0, 1
2

1
2 ,

1
2 ,0 hkl : h + k + l = 2n

2 a 4̄ m 2 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄m2 (115) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 c (114) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 mc (105) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 21 2 (94) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/n11 (P42/n, 86) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/c (C cce, 68) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n21/m1 (Pmmn, 59) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P42/nmc (c′ = 3c) (137); [9] P42/nmc (a′ = 3a,b′ = 3b) (137)

Minimal non-isomorphic supergroups
I none
II [2] C 42/mmc (P42/mcm, 132); [2] I 4/mmm (139); [2] P4/nmm (c′ = 1

2 c) (129)
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P42/nmc D15
4h 4/mmm Tetragonal

No. 137 P 42/n 21/m 2/c Patterson symmetry P4/mmm

ORIGIN CHOICE 2

Origin at 1̄ at n21 (c,n), at 1
4 ,− 1

4 ,
1
4 from 4̄m2

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
4

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

2 ) 1
4 ,

1
4 ,z

(5) 2(0, 1
2 ,0) 0,y,0 (6) 2( 1

2 ,0,0) x,0,0 (7) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (8) 2 x, x̄, 1
4

(9) 1̄ 0,0,0 (10) n( 1
2 ,

1
2 ,0) x,y,0 (11) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,

1
4 (12) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,

1
4

(13) m x, 1
4 ,z (14) m 1

4 ,y,z (15) c x + 1
2 , x̄,z (16) c x,x,z
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CONTINUED No. 137 P42/nmc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 h 1 (1) x,y,z (2) x̄ + 1
2 , ȳ+ 1

2 ,z (3) ȳ+ 1
2 ,x,z+ 1

2 (4) y, x̄ + 1
2 ,z+ 1

2

(5) x̄,y + 1
2 , z̄ (6) x + 1

2 , ȳ, z̄ (7) y + 1
2 ,x + 1

2 , z̄+ 1
2 (8) ȳ, x̄, z̄+ 1

2

(9) x̄, ȳ, z̄ (10) x + 1
2 ,y + 1

2 , z̄ (11) y + 1
2 , x̄, z̄+ 1

2 (12) ȳ,x + 1
2 , z̄+ 1

2

(13) x, ȳ + 1
2 ,z (14) x̄ + 1

2 ,y,z (15) ȳ+ 1
2 , x̄ + 1

2 ,z+ 1
2 (16) y,x,z+ 1

2

hk0 : h + k = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 g . m . 1
4 ,y,z

1
4 , ȳ + 1

2 ,z ȳ+ 1
2 ,

1
4 ,z+ 1

2 y, 1
4 ,z+ 1

2
3
4 ,y + 1

2 , z̄
3
4 , ȳ, z̄ y + 1

2 ,
3
4 , z̄+ 1

2 ȳ, 3
4 , z̄+ 1

2

no extra conditions

8 f . . 2 x, x̄, 1
4 x̄+ 1

2 ,x + 1
2 ,

1
4 x + 1

2 ,x,
3
4 x̄, x̄ + 1

2 ,
3
4

x̄,x, 3
4 x + 1

2 , x̄ + 1
2 ,

3
4 x̄+ 1

2 , x̄,
1
4 x,x + 1

2 ,
1
4

hkl : h + k + l = 2n

8 e 1̄ 0,0,0 1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2 0, 1

2 ,0
1
2 ,0,0 1

2 ,
1
2 ,

1
2 0,0, 1

2 hkl : h,k, l = 2n

4 d 2 m m . 1
4 ,

1
4 ,z

1
4 ,

1
4 ,z+ 1

2
3
4 ,

3
4 , z̄

3
4 ,

3
4 , z̄+ 1

2 hkl : l = 2n

4 c 2 m m . 3
4 ,

1
4 ,z

1
4 ,

3
4 ,z+ 1

2
1
4 ,

3
4 , z̄

3
4 ,

1
4 , z̄+ 1

2 hkl : h + k + l = 2n

2 b 4̄ m 2 3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

2 a 4̄ m 2 3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] p2mg
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄m2 (115) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 c (114) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 mc (105) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 21 2 (94) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/n11 (P42/n, 86) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/c (C cce, 68) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n21/m1 (Pmmn, 59) 1; 2; 5; 6; 9; 10; 13; 14

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P42/nmc (c′ = 3c) (137); [9] P42/nmc (a′ = 3a,b′ = 3b) (137)

Minimal non-isomorphic supergroups
I none
II [2] C 42/mmc (P42/mcm, 132); [2] I 4/mmm (139); [2] P4/nmm (c′ = 1

2 c) (129)
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P42/ncm D16
4h 4/mmm Tetragonal

No. 138 P 42/n 21/c 2/m Patterson symmetry P4/mmm

ORIGIN CHOICE 1

Origin at 4̄cg, at − 1
4 ,

1
4 ,− 1

4 from centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
4 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1; x ≤ y; y ≤ 1
2 − x

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 4+(0,0, 1
2 ) 0, 1

2 ,z (4) 4−(0,0, 1
2 ) 1

2 ,0,z
(5) 2(0, 1

2 ,0) 1
4 ,y,0 (6) 2( 1

2 ,0,0) x, 1
4 ,0 (7) 2 x,x, 1

4 (8) 2 x, x̄, 1
4

(9) 1̄ 1
4 ,

1
4 ,

1
4 (10) n( 1

2 ,
1
2 ,0) x,y, 1

4 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0
(13) c x,0,z (14) c 0,y,z (15) m x + 1

2 , x̄,z (16) g( 1
2 ,

1
2 ,0) x,x,z
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CONTINUED No. 138 P42/ncm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 j 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ + 1
2 ,x + 1

2 ,z+ 1
2 (4) y + 1

2 , x̄+ 1
2 ,z+ 1

2

(5) x̄+ 1
2 ,y + 1

2 , z̄ (6) x + 1
2 , ȳ + 1

2 , z̄ (7) y,x, z̄ + 1
2 (8) ȳ, x̄, z̄+ 1

2

(9) x̄+ 1
2 , ȳ + 1

2 , z̄+ 1
2 (10) x + 1

2 ,y + 1
2 , z̄+ 1

2 (11) y, x̄, z̄ (12) ȳ,x, z̄
(13) x, ȳ,z+ 1

2 (14) x̄,y,z+ 1
2 (15) ȳ + 1

2 , x̄ + 1
2 ,z (16) y + 1

2 ,x + 1
2 ,z

hk0 : h + k = 2n
0kl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 i . . m x,x + 1
2 ,z x̄, x̄ + 1

2 ,z x̄,x + 1
2 ,z+ 1

2 x, x̄ + 1
2 ,z+ 1

2

x̄+ 1
2 ,x, z̄ x + 1

2 , x̄, z̄ x + 1
2 ,x, z̄+ 1

2 x̄ + 1
2 , x̄, z̄+ 1

2

no extra conditions

8 h . . 2 x,x, 3
4 x̄, x̄, 3

4 x̄+ 1
2 ,x + 1

2 ,
1
4 x + 1

2 , x̄ + 1
2 ,

1
4

x̄+ 1
2 , x̄ + 1

2 ,
3
4 x + 1

2 ,x + 1
2 ,

3
4 x, x̄, 1

4 x̄,x, 1
4

hkl : h + k = 2n

8 g . . 2 x,x, 1
4 x̄, x̄, 1

4 x̄+ 1
2 ,x + 1

2 ,
3
4 x + 1

2 , x̄ + 1
2 ,

3
4

x̄+ 1
2 , x̄ + 1

2 ,
1
4 x + 1

2 ,x + 1
2 ,

1
4 x, x̄, 3

4 x̄,x, 3
4

hkl : h + k = 2n

8 f 2 . . 0,0,z 1
2 ,

1
2 ,z+ 1

2
1
2 ,

1
2 , z̄ 0,0, z̄+ 1

2
1
2 ,

1
2 , z̄+ 1

2 0,0, z̄ 0,0,z+ 1
2

1
2 ,

1
2 ,z

hkl : h + k, l = 2n

4 e 2 . mm 0, 1
2 ,z 0, 1

2 ,z+ 1
2

1
2 ,0, z̄ 1

2 ,0, z̄+ 1
2 hkl : l = 2n

4 d . . 2/m 1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4 hkl : h + k,h + l,k + l = 2n

4 c . . 2/m 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4 hkl : h + k,h + l,k + l = 2n

4 b 4̄ . . 0,0,0 1
2 ,

1
2 ,

1
2

1
2 ,

1
2 ,0 0,0, 1

2 hkl : h + k, l = 2n

4 a 2 . 22 0,0, 1
4

1
2 ,

1
2 ,

3
4

1
2 ,

1
2 ,

1
4 0,0, 3

4 hkl : h + k, l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p2mg
a′ = b b′ = 1

2 c
Origin at x, 1

4 ,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

4

Maximal non-isomorphic subgroups
I [2] P 4̄c2 (116) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 m (113) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 cm (101) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 21 2 (94) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/n11 (P42/n, 86) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/m (C mme, 67) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n21/c1 (Pccn, 56) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P42/ncm (c′ = 3c) (138); [9] P42/ncm (a′ = 3a,b′ = 3b) (138)

Minimal non-isomorphic supergroups
I none

II [2] C 42/mcm (P42/mmc, 131); [2] I 4/mcm (140); [2] P4/nmm (c′ = 1
2 c) (129)
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P42/ncm D16
4h 4/mmm Tetragonal

No. 138 P 42/n 21/c 2/m Patterson symmetry P4/mmm

ORIGIN CHOICE 2

Origin at centre (2/m) at n1(2/m,21/g), at 1
4 ,− 1

4 ,
1
4 from 4̄

Asymmetric unit − 1
4 ≤ x ≤ 1

4 ; − 1
4 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
2 ; x ≤ y

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

2) 1
4 ,

1
4 ,z

(5) 2(0, 1
2 ,0) 0,y, 1

4 (6) 2( 1
2 ,0,0) x,0, 1

4 (7) 2( 1
2 ,

1
2 ,0) x,x,0 (8) 2 x, x̄,0

(9) 1̄ 0,0,0 (10) n( 1
2 ,

1
2 ,0) x,y,0 (11) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,

1
4 (12) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,

1
4

(13) c x, 1
4 ,z (14) c 1

4 ,y,z (15) m x + 1
2 , x̄,z (16) m x,x,z
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CONTINUED No. 138 P42/ncm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

16 j 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) ȳ + 1
2 ,x,z+ 1

2 (4) y, x̄ + 1
2 ,z+ 1

2

(5) x̄,y + 1
2 , z̄+ 1

2 (6) x + 1
2 , ȳ, z̄+ 1

2 (7) y + 1
2 ,x + 1

2 , z̄ (8) ȳ, x̄, z̄
(9) x̄, ȳ, z̄ (10) x + 1

2 ,y + 1
2 , z̄ (11) y + 1

2 , x̄, z̄+ 1
2 (12) ȳ,x + 1

2 , z̄+ 1
2

(13) x, ȳ + 1
2 ,z+ 1

2 (14) x̄+ 1
2 ,y,z+ 1

2 (15) ȳ + 1
2 , x̄ + 1

2 ,z (16) y,x,z

hk0 : h + k = 2n
0kl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

8 i . . m x,x,z x̄ + 1
2 , x̄ + 1

2 ,z x̄ + 1
2 ,x,z+ 1

2 x, x̄ + 1
2 ,z+ 1

2

x̄,x + 1
2 , z̄+ 1

2 x + 1
2 , x̄, z̄+ 1

2 x + 1
2 ,x + 1

2 , z̄ x̄, x̄, z̄
no extra conditions

8 h . . 2 x, x̄,0 x̄ + 1
2 ,x + 1

2 ,0 x + 1
2 ,x,

1
2 x̄, x̄ + 1

2 ,
1
2

x̄,x,0 x + 1
2 , x̄ + 1

2 ,0 x̄ + 1
2 , x̄,

1
2 x,x + 1

2 ,
1
2

hkl : h + k = 2n

8 g . . 2 x, x̄, 1
2 x̄ + 1

2 ,x + 1
2 ,

1
2 x + 1

2 ,x,0 x̄, x̄ + 1
2 ,0

x̄,x, 1
2 x + 1

2 , x̄ + 1
2 ,

1
2 x̄ + 1

2 , x̄,0 x,x + 1
2 ,0

hkl : h + k = 2n

8 f 2 . . 3
4 ,

1
4 ,z

1
4 ,

3
4 ,z+ 1

2
1
4 ,

3
4 , z̄+ 1

2
3
4 ,

1
4 , z̄

1
4 ,

3
4 , z̄

3
4 ,

1
4 , z̄+ 1

2
3
4 ,

1
4 ,z+ 1

2
1
4 ,

3
4 ,z

hkl : h + k, l = 2n

4 e 2 . mm 1
4 ,

1
4 ,z

1
4 ,

1
4 ,z+ 1

2
3
4 ,

3
4 , z̄+ 1

2
3
4 ,

3
4 , z̄ hkl : l = 2n

4 d . . 2/m 0,0,0 1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k,h + l,k + l = 2n

4 c . . 2/m 0,0, 1
2

1
2 ,

1
2 ,

1
2

1
2 ,0,0 0, 1

2 ,0 hkl : h + k,h + l,k + l = 2n

4 b 4̄ . . 3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

1
4 hkl : h + k, l = 2n

4 a 2 . 22 3
4 ,

1
4 ,0

1
4 ,

3
4 ,

1
2

1
4 ,

3
4 ,0

3
4 ,

1
4 ,

1
2 hkl : h + k, l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [100] p2mg
a′ = b b′ = 1

2 c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄c2 (116) 1; 2; 7; 8; 11; 12; 13; 14

[2] P 4̄21 m (113) 1; 2; 5; 6; 11; 12; 15; 16
[2] P42 cm (101) 1; 2; 3; 4; 13; 14; 15; 16
[2] P42 21 2 (94) 1; 2; 3; 4; 5; 6; 7; 8
[2] P42/n11 (P42/n, 86) 1; 2; 3; 4; 9; 10; 11; 12
[2] P2/n12/m (C mme, 67) 1; 2; 7; 8; 9; 10; 15; 16
[2] P2/n21/c1 (Pccn, 56) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P42/ncm (c′ = 3c) (138); [9] P42/ncm (a′ = 3a,b′ = 3b) (138)

Minimal non-isomorphic supergroups
I none

II [2] C 42/mcm (P42/mmc, 131); [2] I 4/mcm (140); [2] P4/nmm (c′ = 1
2 c) (129)
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I 4/mmm D17
4h 4/mmm Tetragonal

No. 139 I 4/m 2/m 2/m Patterson symmetry I 4/mmm

Origin at centre (4/mmm)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4 ; x ≤ y

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2 0,y,0 (6) 2 x,0,0 (7) 2 x,x,0 (8) 2 x, x̄,0
(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0

(13) m x,0,z (14) m 0,y,z (15) m x, x̄,z (16) m x,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2 ) 0, 1
2 ,z (4) 4−(0,0, 1

2) 1
2 ,0,z

(5) 2(0, 1
2 ,0) 1

4 ,y,
1
4 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) 2( 1

2 ,
1
2 ,0) x,x, 1

4 (8) 2 x, x̄ + 1
2 ,

1
4

(9) 1̄ 1
4 ,

1
4 ,

1
4 (10) n( 1

2 ,
1
2 ,0) x,y, 1

4 (11) 4̄+ 1
2 ,0,z; 1

2 ,0, 1
4 (12) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4

(13) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (14) n(0, 1

2 ,
1
2 ) 1

4 ,y,z (15) c x + 1
2 , x̄,z (16) n( 1

2 ,
1
2 ,

1
2) x,x,z

Maximal non-isomorphic subgroups (continued)
IIa [2] P42/nmc (137) 1; 2; 7; 8; 11; 12; 13; 14; (3; 4; 5; 6; 9; 10; 15; 16)+ ( 1

2 ,
1
2 ,

1
2 )

[2] P42/mnm (136) 1; 2; 7; 8; 9; 10; 15; 16; (3; 4; 5; 6; 11; 12; 13; 14)+ ( 1
2 ,

1
2 ,

1
2 )

[2] P42/nnm (134) 1; 2; 5; 6; 11; 12; 15; 16; (3; 4; 7; 8; 9; 10; 13; 14)+ ( 1
2 ,

1
2 ,

1
2 )

[2] P42/mmc (131) 1; 2; 5; 6; 9; 10; 13; 14; (3; 4; 7; 8; 11; 12; 15; 16)+ ( 1
2 ,

1
2 ,

1
2 )

[2] P4/nmm (129) 1; 2; 3; 4; 13; 14; 15; 16; (5; 6; 7; 8; 9; 10; 11; 12)+ ( 1
2 ,

1
2 ,

1
2 )

[2] P4/mnc (128) 1; 2; 3; 4; 9; 10; 11; 12; (5; 6; 7; 8; 13; 14; 15; 16)+ ( 1
2 ,

1
2 ,

1
2 )

[2] P4/nnc (126) 1; 2; 3; 4; 5; 6; 7; 8; (9; 10; 11; 12; 13; 14; 15; 16)+ ( 1
2 ,

1
2 ,

1
2 )

[2] P4/mmm (123) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4/mmm (c′ = 3c) (139); [9] I 4/mmm (a′ = 3a,b′ = 3b) (139)

Minimal non-isomorphic supergroups
I [3] F m 3̄m (225); [3] I m 3̄m (229)
II [2] C 4/mmm (c′ = 1

2 c) (P4/mmm, 123)
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CONTINUED No. 139 I 4/mmm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

32 o 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄,y, z̄ (6) x, ȳ, z̄ (7) y,x, z̄ (8) ȳ, x̄, z̄
(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y, x̄, z̄ (12) ȳ,x, z̄

(13) x, ȳ,z (14) x̄,y,z (15) ȳ, x̄,z (16) y,x,z

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k + l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

16 n . m . 0,y,z 0, ȳ,z ȳ,0,z y,0,z
0,y, z̄ 0, ȳ, z̄ y,0, z̄ ȳ,0, z̄

no extra conditions

16 m . . m x,x,z x̄, x̄,z x̄,x,z x, x̄,z
x̄,x, z̄ x, x̄, z̄ x,x, z̄ x̄, x̄, z̄

no extra conditions

16 l m . . x,y,0 x̄, ȳ,0 ȳ,x,0 y, x̄,0
x̄,y,0 x, ȳ,0 y,x,0 ȳ, x̄,0

no extra conditions

16 k . . 2 x,x + 1
2 ,

1
4 x̄, x̄ + 1

2 ,
1
4 x̄+ 1

2 ,x,
1
4 x + 1

2 , x̄,
1
4

x̄, x̄ + 1
2 ,

3
4 x,x + 1

2 ,
3
4 x + 1

2 , x̄,
3
4 x̄ + 1

2 ,x,
3
4

hkl : l = 2n

8 j m 2 m . x, 1
2 ,0 x̄, 1

2 ,0
1
2 ,x,0

1
2 , x̄,0 no extra conditions

8 i m 2 m . x,0,0 x̄,0,0 0,x,0 0, x̄,0 no extra conditions

8 h m . 2m x,x,0 x̄, x̄,0 x̄,x,0 x, x̄,0 no extra conditions

8 g 2 m m . 0, 1
2 ,z

1
2 ,0,z 0, 1

2 , z̄
1
2 ,0, z̄ hkl : l = 2n

8 f . . 2/m 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4 hkl : k, l = 2n

4 e 4 m m 0,0,z 0,0, z̄ no extra conditions

4 d 4̄ m 2 0, 1
2 ,

1
4

1
2 ,0, 1

4 hkl : l = 2n

4 c m m m . 0, 1
2 ,0

1
2 ,0,0 hkl : l = 2n

2 b 4/m m m 0,0, 1
2 no extra conditions

2 a 4/m m m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ 2m (121) (1; 2; 5; 6; 11; 12; 15; 16)+

[2] I 4̄m2 (119) (1; 2; 7; 8; 11; 12; 13; 14)+
[2] I 4mm (107) (1; 2; 3; 4; 13; 14; 15; 16)+
[2] I 422 (97) (1; 2; 3; 4; 5; 6; 7; 8)+
[2] I 4/m11 (I 4/m, 87) (1; 2; 3; 4; 9; 10; 11; 12)+
[2] I 2/m2/m1 (I mmm, 71) (1; 2; 5; 6; 9; 10; 13; 14)+
[2] I 2/m12/m (F mmm, 69) (1; 2; 7; 8; 9; 10; 15; 16)+

(Continued on preceding page)
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I 4/mcm D18
4h 4/mmm Tetragonal

No. 140 I 4/m 2/c 2/m Patterson symmetry I 4/mmm

Origin at centre (4/m) at 4/mc21/e

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4 ; y ≤ 1

2 − x

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 4+ 0,0,z (4) 4− 0,0,z
(5) 2 0,y, 1

4 (6) 2 x,0, 1
4 (7) 2 x,x, 1

4 (8) 2 x, x̄, 1
4

(9) 1̄ 0,0,0 (10) m x,y,0 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0,0,z; 0,0,0
(13) c x,0,z (14) c 0,y,z (15) c x, x̄,z (16) c x,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 4+(0,0, 1

2 ) 0, 1
2 ,z (4) 4−(0,0, 1

2 ) 1
2 ,0,z

(5) 2(0, 1
2 ,0) 1

4 ,y,0 (6) 2( 1
2 ,0,0) x, 1

4 ,0 (7) 2( 1
2 ,

1
2 ,0) x,x,0 (8) 2 x, x̄ + 1

2 ,0
(9) 1̄ 1

4 ,
1
4 ,

1
4 (10) n( 1

2 ,
1
2 ,0) x,y, 1

4 (11) 4̄+ 1
2 ,0,z; 1

2 ,0, 1
4 (12) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4

(13) a x, 1
4 ,z (14) b 1

4 ,y,z (15) m x + 1
2 , x̄,z (16) g( 1

2 ,
1
2 ,0) x,x,z

Maximal non-isomorphic subgroups (continued)
IIa [2] P42/ncm (138) 1; 2; 7; 8; 11; 12; 13; 14; (3; 4; 5; 6; 9; 10; 15; 16)+ ( 1

2 ,
1
2 ,

1
2)

[2] P42/mbc (135) 1; 2; 7; 8; 9; 10; 15; 16; (3; 4; 5; 6; 11; 12; 13; 14)+ ( 1
2 ,

1
2 ,

1
2)

[2] P42/nbc (133) 1; 2; 5; 6; 11; 12; 15; 16; (3; 4; 7; 8; 9; 10; 13; 14)+ ( 1
2 ,

1
2 ,

1
2)

[2] P42/mcm (132) 1; 2; 5; 6; 9; 10; 13; 14; (3; 4; 7; 8; 11; 12; 15; 16)+ ( 1
2 ,

1
2 ,

1
2)

[2] P4/ncc (130) 1; 2; 3; 4; 13; 14; 15; 16; (5; 6; 7; 8; 9; 10; 11; 12)+ ( 1
2 ,

1
2 ,

1
2)

[2] P4/mbm (127) 1; 2; 3; 4; 9; 10; 11; 12; (5; 6; 7; 8; 13; 14; 15; 16)+ ( 1
2 ,

1
2 ,

1
2)

[2] P4/nbm (125) 1; 2; 3; 4; 5; 6; 7; 8; (9; 10; 11; 12; 13; 14; 15; 16)+ ( 1
2 ,

1
2 ,

1
2)

[2] P4/mcc (124) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 4/mcm (c′ = 3c) (140); [9] I 4/mcm (a′ = 3a,b′ = 3b) (140)

Minimal non-isomorphic supergroups
I [3] F m 3̄c (226)
II [2] C 4/mmm (c′ = 1

2 c) (P4/mmm, 123)
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CONTINUED No. 140 I 4/mcm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

32 m 1 (1) x,y,z (2) x̄, ȳ,z (3) ȳ,x,z (4) y, x̄,z
(5) x̄,y, z̄ + 1

2 (6) x, ȳ, z̄+ 1
2 (7) y,x, z̄ + 1

2 (8) ȳ, x̄, z̄+ 1
2

(9) x̄, ȳ, z̄ (10) x,y, z̄ (11) y, x̄, z̄ (12) ȳ,x, z̄
(13) x, ȳ,z+ 1

2 (14) x̄,y,z+ 1
2 (15) ȳ, x̄,z+ 1

2 (16) y,x,z+ 1
2

hkl : h + k + l = 2n
hk0 : h + k = 2n
0kl : k, l = 2n
hhl : l = 2n
00l : l = 2n
h00 : h = 2n

Special: as above, plus

16 l . . m x,x + 1
2 ,z x̄, x̄ + 1

2 ,z x̄+ 1
2 ,x,z x + 1

2 , x̄,z
x̄,x + 1

2 , z̄+ 1
2 x, x̄ + 1

2 , z̄+ 1
2 x + 1

2 ,x, z̄+ 1
2 x̄ + 1

2 , x̄, z̄+ 1
2

no extra conditions

16 k m . . x,y,0 x̄, ȳ,0 ȳ,x,0 y, x̄,0
x̄,y, 1

2 x, ȳ, 1
2 y,x, 1

2 ȳ, x̄, 1
2

no extra conditions

16 j . 2 . x,0, 1
4 x̄,0, 1

4 0,x, 1
4 0, x̄, 1

4

x̄,0, 3
4 x,0, 3

4 0, x̄, 3
4 0,x, 3

4

hkl : l = 2n

16 i . . 2 x,x, 1
4 x̄, x̄, 1

4 x̄,x, 1
4 x, x̄, 1

4

x̄, x̄, 3
4 x,x, 3

4 x, x̄, 3
4 x̄,x, 3

4

hkl : l = 2n

8 h m . 2m x,x + 1
2 ,0 x̄, x̄ + 1

2 ,0 x̄ + 1
2 ,x,0 x + 1

2 , x̄,0 no extra conditions

8 g 2 . mm 0, 1
2 ,z

1
2 ,0,z 0, 1

2 , z̄+ 1
2

1
2 ,0, z̄+ 1

2 hkl : l = 2n

8 f 4 . . 0,0,z 0,0, z̄+ 1
2 0,0, z̄ 0,0,z+ 1

2 hkl : l = 2n

8 e . . 2/m 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4 hkl : k, l = 2n

4 d m . mm 0, 1
2 ,0

1
2 ,0,0 hkl : l = 2n

4 c 4/m . . 0,0,0 0,0, 1
2 hkl : l = 2n

4 b 4̄ 2 m 0, 1
2 ,

1
4

1
2 ,0, 1

4 hkl : l = 2n

4 a 4 2 2 0,0, 1
4 0,0, 3

4 hkl : l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ 2m (121) (1; 2; 5; 6; 11; 12; 15; 16)+

[2] I 4̄c2 (120) (1; 2; 7; 8; 11; 12; 13; 14)+
[2] I 4cm (108) (1; 2; 3; 4; 13; 14; 15; 16)+
[2] I 422 (97) (1; 2; 3; 4; 5; 6; 7; 8)+
[2] I 4/m11 (I 4/m, 87) (1; 2; 3; 4; 9; 10; 11; 12)+
[2] I 2/m2/c1 (I bam, 72) (1; 2; 5; 6; 9; 10; 13; 14)+
[2] I 2/m12/m (F mmm, 69) (1; 2; 7; 8; 9; 10; 15; 16)+

(Continued on preceding page)
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I 41/amd D19
4h 4/mmm Tetragonal

No. 141 I 41/a 2/m 2/d Patterson symmetry I 4/mmm

ORIGIN CHOICE 1

Origin at 4̄m2, at 0, 1
4 ,− 1

8 from centre (2/m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
8

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,
1
4 ,z (3) 4+(0,0, 1

4 ) − 1
4 ,

1
4 ,z (4) 4−(0,0, 3

4 ) 1
4 ,− 1

4 ,z
(5) 2 1

4 ,y,
3
8 (6) 2 x, 1

4 ,
1
8 (7) 2( 1

2 ,
1
2 ,0) x,x, 1

4 (8) 2 x, x̄,0
(9) 1̄ 0, 1

4 ,
1
8 (10) a x,y, 3

8 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0, 1
2 ,z; 0, 1

2 ,
1
4

(13) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (14) m 0,y,z (15) d( 1

4 ,− 1
4 ,

3
4 ) x + 1

4 , x̄,z (16) d( 1
4 ,

1
4 ,

1
4) x− 1

4 ,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2) (2) 2 0,0,z (3) 4+(0,0, 3

4 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

4 ) 1
4 ,

1
4 ,z

(5) 2(0, 1
2 ,0) 0,y, 1

8 (6) 2( 1
2 ,0,0) x,0, 3

8 (7) 2 x,x,0 (8) 2 x, x̄ + 1
2 ,

1
4

(9) 1̄ 1
4 ,0, 3

8 (10) b x,y, 1
8 (11) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4 (12) 4̄− 0,0,z; 0,0,0
(13) m x,0,z (14) n(0, 1

2 ,
1
2 ) 1

4 ,y,z (15) d(− 1
4 ,

1
4 ,

1
4 ) x + 1

4 , x̄,z (16) d( 1
4 ,

1
4 ,

3
4) x + 1

4 ,x,z
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CONTINUED No. 141 I 41/amd

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

32 i 1 (1) x,y,z (2) x̄ + 1
2 , ȳ + 1

2 ,z+ 1
2 (3) ȳ,x + 1

2 ,z+ 1
4 (4) y + 1

2 , x̄,z+ 3
4

(5) x̄+ 1
2 ,y, z̄+ 3

4 (6) x, ȳ + 1
2 , z̄+ 1

4 (7) y + 1
2 ,x + 1

2 , z̄+ 1
2 (8) ȳ, x̄, z̄

(9) x̄, ȳ+ 1
2 , z̄+ 1

4 (10) x + 1
2 ,y, z̄ + 3

4 (11) y, x̄, z̄ (12) ȳ+ 1
2 ,x + 1

2 , z̄+ 1
2

(13) x + 1
2 , ȳ + 1

2 ,z+ 1
2 (14) x̄,y,z (15) ȳ + 1

2 , x̄,z+ 3
4 (16) y,x + 1

2 ,z+ 1
4

hkl : h + k + l = 2n
hk0 : h,k = 2n
0kl : k + l = 2n
hhl : 2h + l = 4n
00l : l = 4n
h00 : h = 2n
hh̄0 : h = 2n

Special: as above, plus

16 h . m . 0,y,z 1
2 , ȳ+ 1

2 ,z+ 1
2 ȳ, 1

2 ,z+ 1
4 y + 1

2 ,0,z+ 3
4

1
2 ,y, z̄ + 3

4 0, ȳ+ 1
2 , z̄+ 1

4 y + 1
2 ,

1
2 , z̄+ 1

2 ȳ,0, z̄
no extra conditions

16 g . . 2 x,x,0 x̄+ 1
2 , x̄ + 1

2 ,
1
2 x̄,x + 1

2 ,
1
4 x + 1

2 , x̄,
3
4

x̄, x̄ + 1
2 ,

1
4 x + 1

2 ,x,
3
4 x, x̄,0 x̄ + 1

2 ,x + 1
2 ,

1
2

hkl : l = 2n + 1
or 2h + l = 4n

16 f . 2 . x, 1
4 ,

1
8 x̄ + 1

2 ,
1
4 ,

5
8

3
4 ,x + 1

2 ,
3
8

3
4 , x̄,

7
8

x̄, 1
4 ,

1
8 x + 1

2 ,
1
4 ,

5
8

1
4 , x̄,

7
8

1
4 ,x + 1

2 ,
3
8

hkl : l = 2n + 1
or h = 2n

8 e 2 m m . 0,0,z 0, 1
2 ,z+ 1

4
1
2 ,0, z̄+ 3

4
1
2 ,

1
2 , z̄+ 1

2 hkl : l = 2n + 1
or 2h + l = 4n

8 d . 2/m . 0, 1
4 ,

5
8

1
2 ,

1
4 ,

1
8

3
4 ,

1
2 ,

7
8

3
4 ,0, 3

8

8 c . 2/m . 0, 1
4 ,

1
8

1
2 ,

1
4 ,

5
8

3
4 ,

1
2 ,

3
8

3
4 ,0, 7

8

}
hkl : l = 2n + 1

or h,k = 2n, h + k + l = 4n

4 b 4̄ m 2 0,0, 1
2 0, 1

2 ,
3
4

4 a 4̄ m 2 0,0,0 0, 1
2 ,

1
4

}
hkl : l = 2n + 1

or 2h + l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x,0, 3

8

Along [110] c2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ 2d (122) (1; 2; 5; 6; 11; 12; 15; 16)+

[2] I 4̄m2 (119) (1; 2; 7; 8; 11; 12; 13; 14)+
[2] I 41 md (109) (1; 2; 3; 4; 13; 14; 15; 16)+
[2] I 41 22 (98) (1; 2; 3; 4; 5; 6; 7; 8)+
[2] I 41/a11 (I 41/a, 88) (1; 2; 3; 4; 9; 10; 11; 12)+
[2] I 2/a2/m1 (I mma, 74) (1; 2; 5; 6; 9; 10; 13; 14)+
[2] I 2/a12/d (F d d d, 70) (1; 2; 7; 8; 9; 10; 15; 16)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41/amd (c′ = 3c) (141); [9] I 41/amd (a′ = 3a,b′ = 3b) (141)

Minimal non-isomorphic supergroups
I [3] F d 3̄m (227)

II [2] C 42/amd (c′ = 1
2 c) (P42/nnm, 134)
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I 41/amd D19
4h 4/mmm Tetragonal

No. 141 I 41/a 2/m 2/d Patterson symmetry I 4/mmm

ORIGIN CHOICE 2

Origin at centre (2/m) at b(2/m,21/n)d, at 0,− 1
4 ,

1
8 from 4̄m2

Asymmetric unit 0 ≤ x ≤ 1
2 ; − 1

4 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

8

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 4+(0,0, 1
4 ) − 1

4 ,
1
2 ,z (4) 4−(0,0, 3

4 ) 1
4 ,0,z

(5) 2 1
4 ,y,

1
4 (6) 2 x,0,0 (7) 2( 1

2 ,
1
2 ,0) x,x + 1

4 ,
1
8 (8) 2 x, x̄ + 1

4 ,
3
8

(9) 1̄ 0,0,0 (10) a x,y, 1
4 (11) 4̄+ 1

2 ,− 1
4 ,z; 1

2 ,− 1
4 ,

3
8 (12) 4̄− 0, 3

4 ,z; 0, 3
4 ,

1
8

(13) n( 1
2 ,0, 1

2 ) x,0,z (14) m 0,y,z (15) d( 1
4 ,− 1

4 ,
3
4 ) x + 1

2 , x̄,z (16) d( 3
4 ,

3
4 ,

1
4) x,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2) (2) 2 0, 1

4 ,z (3) 4+(0,0, 3
4 ) 1

4 ,
1
2 ,z (4) 4−(0,0, 1

4 ) 3
4 ,0,z

(5) 2(0, 1
2 ,0) 0,y,0 (6) 2( 1

2 ,0,0) x, 1
4 ,

1
4 (7) 2( 1

2 ,
1
2 ,0) x,x− 1

4 ,
3
8 (8) 2 x, x̄ + 3

4 ,
1
8

(9) 1̄ 1
4 ,

1
4 ,

1
4 (10) b x,y,0 (11) 4̄+ 1

2 ,
1
4 ,z; 1

2 ,
1
4 ,

1
8 (12) 4̄− 0, 1

4 ,z; 0, 1
4 ,

3
8

(13) m x, 1
4 ,z (14) n(0, 1

2 ,
1
2 ) 1

4 ,y,z (15) d(− 1
4 ,

1
4 ,

1
4 ) x + 1

2 , x̄,z (16) d( 1
4 ,

1
4 ,

3
4) x,x,z
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CONTINUED No. 141 I 41/amd

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

32 i 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) ȳ+ 1
4 ,x + 3

4 ,z+ 1
4 (4) y + 1

4 , x̄+ 1
4 ,z+ 3

4

(5) x̄ + 1
2 ,y, z̄+ 1

2 (6) x, ȳ, z̄ (7) y + 1
4 ,x + 3

4 , z̄+ 1
4 (8) ȳ + 1

4 , x̄+ 1
4 , z̄+ 3

4

(9) x̄, ȳ, z̄ (10) x + 1
2 ,y, z̄ + 1

2 (11) y + 3
4 , x̄ + 1

4 , z̄+ 3
4 (12) ȳ + 3

4 ,x + 3
4 , z̄+ 1

4

(13) x + 1
2 , ȳ,z+ 1

2 (14) x̄,y,z (15) ȳ+ 3
4 , x̄ + 1

4 ,z+ 3
4 (16) y + 3

4 ,x + 3
4 ,z+ 1

4

hkl : h + k + l = 2n
hk0 : h,k = 2n
0kl : k + l = 2n
hhl : 2h + l = 4n
00l : l = 4n
h00 : h = 2n
hh̄0 : h = 2n

Special: as above, plus

16 h . m . 0,y,z 1
2 , ȳ,z+ 1

2 ȳ+ 1
4 ,

3
4 ,z+ 1

4 y + 1
4 ,

1
4 ,z+ 3

4
1
2 ,y, z̄ + 1

2 0, ȳ, z̄ y + 1
4 ,

3
4 , z̄+ 1

4 ȳ+ 1
4 ,

1
4 , z̄+ 3

4

no extra conditions

16 g . . 2 x,x + 1
4 ,

7
8 x̄+ 1

2 , x̄ + 3
4 ,

3
8 x̄,x + 3

4 ,
1
8 x + 1

2 , x̄ + 1
4 ,

5
8

x̄, x̄ + 3
4 ,

1
8 x + 1

2 ,x + 1
4 ,

5
8 x, x̄ + 1

4 ,
7
8 x̄ + 1

2 ,x + 3
4 ,

3
8

hkl : l = 2n + 1
or 2h + l = 4n

16 f . 2 . x,0,0 x̄+ 1
2 ,0, 1

2
1
4 ,x + 3

4 ,
1
4

1
4 , x̄ + 1

4 ,
3
4

x̄,0,0 x + 1
2 ,0, 1

2
3
4 , x̄ + 1

4 ,
3
4

3
4 ,x + 3

4 ,
1
4

hkl : l = 2n + 1
or h = 2n

8 e 2 m m . 0, 1
4 ,z 0, 3

4 ,z+ 1
4

1
2 ,

1
4 , z̄+ 1

2
1
2 ,

3
4 , z̄+ 1

4 hkl : l = 2n + 1
or 2h + l = 4n

8 d . 2/m . 0,0, 1
2

1
2 ,0,0 1

4 ,
3
4 ,

3
4

1
4 ,

1
4 ,

1
4

8 c . 2/m . 0,0,0 1
2 ,0, 1

2
1
4 ,

3
4 ,

1
4

1
4 ,

1
4 ,

3
4

}
hkl : l = 2n + 1

or h,k = 2n, h + k + l = 4n

4 b 4̄ m 2 0, 1
4 ,

3
8 0, 3

4 ,
5
8

4 a 4̄ m 2 0, 3
4 ,

1
8

1
2 ,

3
4 ,

3
8

}
hkl : l = 2n + 1

or 2h + l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 1
4 ,0,z

Along [100] c2mm
a′ = b b′ = c
Origin at x, 1

4 ,
1
4

Along [110] c2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x + 1
4 ,

1
8

Maximal non-isomorphic subgroups
I [2] I 4̄ 2d (122) (1; 2; 5; 6; 11; 12; 15; 16)+

[2] I 4̄m2 (119) (1; 2; 7; 8; 11; 12; 13; 14)+
[2] I 41 md (109) (1; 2; 3; 4; 13; 14; 15; 16)+
[2] I 41 22 (98) (1; 2; 3; 4; 5; 6; 7; 8)+
[2] I 41/a11 (I 41/a, 88) (1; 2; 3; 4; 9; 10; 11; 12)+
[2] I 2/a2/m1 (I mma, 74) (1; 2; 5; 6; 9; 10; 13; 14)+
[2] I 2/a12/d (F d d d, 70) (1; 2; 7; 8; 9; 10; 15; 16)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41/amd (c′ = 3c) (141); [9] I 41/amd (a′ = 3a,b′ = 3b) (141)

Minimal non-isomorphic supergroups
I [3] F d 3̄m (227)

II [2] C 42/amd (c′ = 1
2 c) (P42/nnm, 134)
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I 41/acd D20
4h 4/mmm Tetragonal

No. 142 I 41/a 2/c 2/d Patterson symmetry I 4/mmm

ORIGIN CHOICE 1

Origin at 4̄c21, at 0, 1
4 ,− 1

8 from 1̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
8

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,
1
4 ,z (3) 4+(0,0, 1

4 ) − 1
4 ,

1
4 ,z (4) 4−(0,0, 3

4 ) 1
4 ,− 1

4 ,z
(5) 2 1

4 ,y,
1
8 (6) 2 x, 1

4 ,
3
8 (7) 2( 1

2 ,
1
2 ,0) x,x,0 (8) 2 x, x̄, 1

4

(9) 1̄ 0, 1
4 ,

1
8 (10) a x,y, 3

8 (11) 4̄+ 0,0,z; 0,0,0 (12) 4̄− 0, 1
2 ,z; 0, 1

2 ,
1
4

(13) a x, 1
4 ,z (14) c 0,y,z (15) d( 1

4 ,− 1
4 ,

1
4 ) x + 1

4 , x̄,z (16) d( 1
4 ,

1
4 ,

3
4) x− 1

4 ,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2) (2) 2 0,0,z (3) 4+(0,0, 3

4 ) 1
4 ,

1
4 ,z (4) 4−(0,0, 1

4 ) 1
4 ,

1
4 ,z

(5) 2(0, 1
2 ,0) 0,y, 3

8 (6) 2( 1
2 ,0,0) x,0, 1

8 (7) 2 x,x, 1
4 (8) 2 x, x̄ + 1

2 ,0
(9) 1̄ 1

4 ,0, 3
8 (10) b x,y, 1

8 (11) 4̄+ 1
2 ,0,z; 1

2 ,0, 1
4 (12) 4̄− 0,0,z; 0,0,0

(13) c x,0,z (14) b 1
4 ,y,z (15) d(− 1

4 ,
1
4 ,

3
4 ) x + 1

4 , x̄,z (16) d( 1
4 ,

1
4 ,

1
4) x + 1

4 ,x,z
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CONTINUED No. 142 I 41/acd

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

32 g 1 (1) x,y,z (2) x̄ + 1
2 , ȳ + 1

2 ,z+ 1
2 (3) ȳ,x + 1

2 ,z+ 1
4 (4) y + 1

2 , x̄,z+ 3
4

(5) x̄ + 1
2 ,y, z̄+ 1

4 (6) x, ȳ + 1
2 , z̄+ 3

4 (7) y + 1
2 ,x + 1

2 , z̄ (8) ȳ, x̄, z̄+ 1
2

(9) x̄, ȳ + 1
2 , z̄+ 1

4 (10) x + 1
2 ,y, z̄ + 3

4 (11) y, x̄, z̄ (12) ȳ + 1
2 ,x + 1

2 , z̄+ 1
2

(13) x + 1
2 , ȳ+ 1

2 ,z (14) x̄,y,z+ 1
2 (15) ȳ+ 1

2 , x̄,z+ 1
4 (16) y,x + 1

2 ,z+ 3
4

hkl : h + k + l = 2n
hk0 : h,k = 2n
0kl : k, l = 2n
hhl : 2h + l = 4n
00l : l = 4n
h00 : h = 2n
hh̄0 : h = 2n

Special: as above, plus

16 f . . 2 x,x, 1
4 x̄+ 1

2 , x̄ + 1
2 ,

3
4 x̄,x + 1

2 ,
1
2 x + 1

2 , x̄,0
x̄, x̄ + 1

2 ,0 x + 1
2 ,x,

1
2 x, x̄, 3

4 x̄ + 1
2 ,x + 1

2 ,
1
4

hkl : l = 2n + 1
or 2h + l = 4n

16 e . 2 . 1
4 ,y,

1
8

1
4 , ȳ + 1

2 ,
5
8 ȳ, 3

4 ,
3
8 y + 1

2 ,
3
4 ,

7
8

3
4 , ȳ+ 1

2 ,
1
8

3
4 ,y,

5
8 y, 3

4 ,
7
8 ȳ+ 1

2 ,
3
4 ,

3
8

hkl : l = 2n + 1
or h = 2n

16 d 2 . . 0,0,z 0, 1
2 ,z+ 1

4
1
2 ,0, z̄+ 1

4
1
2 ,

1
2 , z̄

0, 1
2 , z̄+ 1

4 0,0, z̄ 1
2 ,

1
2 ,z

1
2 ,0,z+ 1

4

hkl : 2h + l = 4n

16 c 1̄ 0, 1
4 ,

1
8

1
2 ,

1
4 ,

5
8

3
4 ,

1
2 ,

3
8

3
4 ,0, 7

8
1
2 ,

1
4 ,

1
8 0, 1

4 ,
5
8

3
4 ,

1
2 ,

7
8

3
4 ,0, 3

8 hkl : h,k = 2n, h + k + l = 4n

8 b 2 . 22 0,0, 1
4 0, 1

2 ,
1
2 0, 1

2 ,0 0,0, 3
4 hkl : 2h + l = 4n

8 a 4̄ . . 0,0,0 0, 1
2 ,

1
4

1
2 ,0, 1

4
1
2 ,

1
2 ,0 hkl : 2h + l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0, 1
8

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 4̄ 2d (122) (1; 2; 5; 6; 11; 12; 15; 16)+

[2] I 4̄c2 (120) (1; 2; 7; 8; 11; 12; 13; 14)+
[2] I 41 cd (110) (1; 2; 3; 4; 13; 14; 15; 16)+
[2] I 41 22 (98) (1; 2; 3; 4; 5; 6; 7; 8)+
[2] I 41/a11 (I 41/a, 88) (1; 2; 3; 4; 9; 10; 11; 12)+
[2] I 2/a2/c1 (I bca, 73) (1; 2; 5; 6; 9; 10; 13; 14)+
[2] I 2/a12/d (F d d d, 70) (1; 2; 7; 8; 9; 10; 15; 16)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41/acd (c′ = 3c) (142); [9] I 41/acd (a′ = 3a,b′ = 3b) (142)

Minimal non-isomorphic supergroups
I [3] F d 3̄c (228); [3] I a 3̄d (230)

II [2] C 42/amd (c′ = 1
2 c) (P42/nnm, 134)
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I 41/acd D20
4h 4/mmm Tetragonal

No. 142 I 41/a 2/c 2/d Patterson symmetry I 4/mmm

ORIGIN CHOICE 2

Origin at 1̄ at b(c,a)d, at 0,− 1
4 ,

1
8 from 4̄

Asymmetric unit 0 ≤ x ≤ 1
2 ; − 1

4 ≤ y ≤ 1
4 ; 0 ≤ z ≤ 1

8

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 4+(0,0, 1
4 ) − 1

4 ,
1
2 ,z (4) 4−(0,0, 3

4 ) 1
4 ,0,z

(5) 2 1
4 ,y,0 (6) 2 x,0, 1

4 (7) 2( 1
2 ,

1
2 ,0) x,x + 1

4 ,
3
8 (8) 2 x, x̄ + 1

4 ,
1
8

(9) 1̄ 0,0,0 (10) a x,y, 1
4 (11) 4̄+ 1

2 ,− 1
4 ,z; 1

2 ,− 1
4 ,

3
8 (12) 4̄− 0, 3

4 ,z; 0, 3
4 ,

1
8

(13) a x,0,z (14) c 0,y,z (15) d( 1
4 ,− 1

4 ,
1
4 ) x + 1

2 , x̄,z (16) d( 3
4 ,

3
4 ,

3
4) x,x,z

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2) (2) 2 0, 1

4 ,z (3) 4+(0,0, 3
4 ) 1

4 ,
1
2 ,z (4) 4−(0,0, 1

4 ) 3
4 ,0,z

(5) 2(0, 1
2 ,0) 0,y, 1

4 (6) 2( 1
2 ,0,0) x, 1

4 ,0 (7) 2( 1
2 ,

1
2 ,0) x,x− 1

4 ,
1
8 (8) 2 x, x̄ + 3

4 ,
3
8

(9) 1̄ 1
4 ,

1
4 ,

1
4 (10) b x,y,0 (11) 4̄+ 1

2 ,
1
4 ,z; 1

2 ,
1
4 ,

1
8 (12) 4̄− 0, 1

4 ,z; 0, 1
4 ,

3
8

(13) c x, 1
4 ,z (14) b 1

4 ,y,z (15) d(− 1
4 ,

1
4 ,

3
4 ) x + 1

2 , x̄,z (16) d( 1
4 ,

1
4 ,

1
4) x,x,z
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CONTINUED No. 142 I 41/acd

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (9)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

General:

32 g 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) ȳ+ 1
4 ,x + 3

4 ,z+ 1
4 (4) y + 1

4 , x̄ + 1
4 ,z+ 3

4

(5) x̄ + 1
2 ,y, z̄ (6) x, ȳ, z̄+ 1

2 (7) y + 1
4 ,x + 3

4 , z̄+ 3
4 (8) ȳ + 1

4 , x̄ + 1
4 , z̄+ 1

4

(9) x̄, ȳ, z̄ (10) x + 1
2 ,y, z̄ + 1

2 (11) y + 3
4 , x̄ + 1

4 , z̄+ 3
4 (12) ȳ + 3

4 ,x + 3
4 , z̄+ 1

4

(13) x + 1
2 , ȳ,z (14) x̄,y,z+ 1

2 (15) ȳ+ 3
4 , x̄ + 1

4 ,z+ 1
4 (16) y + 3

4 ,x + 3
4 ,z+ 3

4

hkl : h + k + l = 2n
hk0 : h,k = 2n
0kl : k, l = 2n
hhl : 2h + l = 4n
00l : l = 4n
h00 : h = 2n
hh̄0 : h = 2n

Special: as above, plus

16 f . . 2 x,x + 1
4 ,

1
8 x̄ + 1

2 , x̄ + 3
4 ,

5
8 x̄,x + 3

4 ,
3
8 x + 1

2 , x̄ + 1
4 ,

7
8

x̄, x̄ + 3
4 ,

7
8 x + 1

2 ,x + 1
4 ,

3
8 x, x̄ + 1

4 ,
5
8 x̄ + 1

2 ,x + 3
4 ,

1
8

hkl : l = 2n + 1
or 2h + l = 4n

16 e . 2 . x,0, 1
4 x̄ + 1

2 ,0, 3
4

1
4 ,x + 3

4 ,
1
2

1
4 , x̄ + 1

4 ,0
x̄,0, 3

4 x + 1
2 ,0, 1

4
3
4 , x̄ + 1

4 ,
1
2

3
4 ,x + 3

4 ,0
hkl : l = 2n + 1

or h = 2n

16 d 2 . . 0, 1
4 ,z 0, 3

4 ,z+ 1
4

1
2 ,

1
4 , z̄

1
2 ,

3
4 , z̄+ 3

4

0, 3
4 , z̄ 0, 1

4 , z̄+ 3
4

1
2 ,

3
4 ,z

1
2 ,

1
4 ,z+ 1

4

hkl : 2h + l = 4n

16 c 1̄ 0,0,0 1
2 ,0, 1

2
1
4 ,

3
4 ,

1
4

1
4 ,

1
4 ,

3
4

1
2 ,0,0 0,0, 1

2
1
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

1
4 hkl : h,k = 2n, h + k + l = 4n

8 b 2 . 22 0, 1
4 ,

1
8 0, 3

4 ,
3
8 0, 3

4 ,
7
8 0, 1

4 ,
5
8 hkl : 2h + l = 4n

8 a 4̄ . . 0, 1
4 ,

3
8 0, 3

4 ,
5
8

1
2 ,

1
4 ,

5
8

1
2 ,

3
4 ,

3
8 hkl : 2h + l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 1
4 ,0,z

Along [100] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x,0,0

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x + 1
4 ,

1
8

Maximal non-isomorphic subgroups
I [2] I 4̄ 2d (122) (1; 2; 5; 6; 11; 12; 15; 16)+

[2] I 4̄c2 (120) (1; 2; 7; 8; 11; 12; 13; 14)+
[2] I 41 cd (110) (1; 2; 3; 4; 13; 14; 15; 16)+
[2] I 41 22 (98) (1; 2; 3; 4; 5; 6; 7; 8)+
[2] I 41/a11 (I 41/a, 88) (1; 2; 3; 4; 9; 10; 11; 12)+
[2] I 2/a2/c1 (I bca, 73) (1; 2; 5; 6; 9; 10; 13; 14)+
[2] I 2/a12/d (F d d d, 70) (1; 2; 7; 8; 9; 10; 15; 16)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] I 41/acd (c′ = 3c) (142); [9] I 41/acd (a′ = 3a,b′ = 3b) (142)

Minimal non-isomorphic supergroups
I [3] F d 3̄c (228); [3] I a 3̄d (230)

II [2] C 42/amd (c′ = 1
2 c) (P42/nnm, 134)
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P3 C1
3 3 Trigonal

No. 143 P3 Patterson symmetry P 3̄

Origin on 3

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)
Vertices 0,0,0 1

2 ,0,0 2
3 ,

1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0,1 1
2 ,0,1 2

3 ,
1
3 ,1

1
3 ,

2
3 ,1 0, 1

2 ,1

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
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CONTINUED No. 143 P3

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

3 d 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z no conditions

Special: no extra conditions

1 c 3 . . 2
3 ,

1
3 ,z

1 b 3 . . 1
3 ,

2
3 ,z

1 a 3 . . 0,0,z

Symmetry of special projections
Along [001] p3
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [3] P1 (1) 1

IIa none

IIb [3] P32 (c′ = 3c) (145); [3] P31 (c′ = 3c) (144); [3] R3 (a′ = a−b,b′ = a + 2b,c′ = 3c) (146);
[3] R3 (a′ = 2a + b,b′ = −a + b,c′ = 3c) (146)

Maximal isomorphic subgroups of lowest index
IIc [2] P3 (c′ = 2c) (143); [3] H 3 (a′ = 3a,b′ = 3b) (P3, 143)

Minimal non-isomorphic supergroups
I [2] P 3̄ (147); [2] P312 (149); [2] P321 (150); [2] P3m1 (156); [2] P31m (157); [2] P3c1 (158); [2] P31c (159); [2] P6 (168);

[2] P63 (173); [2] P 6̄ (174)

II [3] R3 (obverse) (146); [3] R3 (reverse) (146)
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P31 C2
3 3 Trigonal

No. 144 P31 Patterson symmetry P 3̄

Origin on 31

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
3

Vertices 0,0,0 1,0,0 1,1,0 0,1,0

0,0, 1
3 1,0, 1

3 1,1, 1
3 0,1, 1

3

Symmetry operations

(1) 1 (2) 3+(0,0, 1
3) 0,0,z (3) 3−(0,0, 2

3 ) 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

3 a 1 (1) x,y,z (2) ȳ,x− y,z+ 1
3 (3) x̄+ y, x̄,z+ 2

3 000l : l = 3n

Symmetry of special projections
Along [001] p3
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [3] P1 (1) 1

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] P32 (c′ = 2c) (145); [3] H 31 (a′ = 3a,b′ = 3b) (P31, 144); [7] P31 (c′ = 7c) (144)

Minimal non-isomorphic supergroups
I [2] P31 12 (151); [2] P31 21 (152); [2] P61 (169); [2] P64 (172)

II [3] R3 (obverse) (146); [3] R3 (reverse) (146); [3] P3 (c′ = 1
3 c) (143)
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Trigonal 3 C3
3 P32

Patterson symmetry P 3̄ P32 No. 145

Origin on 32

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
3

Vertices 0,0,0 1,0,0 1,1,0 0,1,0
0,0, 1

3 1,0, 1
3 1,1, 1

3 0,1, 1
3

Symmetry operations

(1) 1 (2) 3+(0,0, 2
3) 0,0,z (3) 3−(0,0, 1

3 ) 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

3 a 1 (1) x,y,z (2) ȳ,x− y,z+ 2
3 (3) x̄+ y, x̄,z+ 1

3 000l : l = 3n

Symmetry of special projections
Along [001] p3
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [3] P1 (1) 1

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] P31 (c′ = 2c) (144); [3] H 32 (a′ = 3a,b′ = 3b) (P32, 145); [7] P32 (c′ = 7c) (145)

Minimal non-isomorphic supergroups
I [2] P32 12 (153); [2] P32 21 (154); [2] P65 (170); [2] P62 (171)
II [3] R3 (obverse) (146); [3] R3 (reverse) (146); [3] P3 (c′ = 1

3 c) (143)
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R3 C4
3 3 Trigonal

No. 146 R3 Patterson symmetry R 3̄

HEXAGONAL AXES

Origin on 3

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
3 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
3

1
2 ,0, 1

3
2
3 ,

1
3 ,

1
3

1
3 ,

2
3 ,

1
3 0, 1

2 ,
1
3

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z

For ( 2
3 ,

1
3 ,

1
3 )+ set

(1) t( 2
3 ,

1
3 ,

1
3 ) (2) 3+(0,0, 1

3) 1
3 ,

1
3 ,z (3) 3−(0,0, 1

3 ) 1
3 ,0,z

For ( 1
3 ,

2
3 ,

2
3 )+ set

(1) t( 1
3 ,

2
3 ,

2
3 ) (2) 3+(0,0, 2

3) 0, 1
3 ,z (3) 3−(0,0, 2

3 ) 1
3 ,

1
3 ,z
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CONTINUED No. 146 R3

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 2
3 ,

1
3 ,

1
3 ); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 2
3 ,

1
3 ,

1
3 )+ ( 1

3 ,
2
3 ,

2
3)+

Reflection conditions

General:

9 b 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z hkil : −h + k + l = 3n
hki0 : −h + k = 3n
hh2hl : l = 3n
hh̄0l : h + l = 3n
000l : l = 3n
hh̄00 : h = 3n

Special: no extra conditions

3 a 3 . 0,0,z

Symmetry of special projections
Along [001] p3
a′ = 1

3(2a + b) b′ = 1
3(−a + b)

Origin at 0,0,z

Along [100] p1
a′ = 1

2 (a + 2b) b′ = 1
3 (−a−2b+ c)

Origin at x,0,0

Along [210] p1
a′ = 1

2 b b′ = 1
3 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [3] R1 (P1, 1) 1+
IIa [3] P32 (145) 1; 2 + ( 1

3 ,
2
3 ,

2
3); 3 + ( 2

3 ,
1
3 ,

1
3 )

[3] P31 (144) 1; 2 + ( 2
3 ,

1
3 ,

1
3); 3 + ( 1

3 ,
2
3 ,

2
3 )

[3] P3 (143) 1; 2; 3

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] R3 (a′ = −a,b′ = −b,c′ = 2c) (146); [4] R3 (a′ = −2a,b′ = −2b) (146)

Minimal non-isomorphic supergroups
I [2] R 3̄ (148); [2] R32 (155); [2] R3m (160); [2] R3c (161); [4] P23 (195); [4] F 23 (196); [4] I 23 (197); [4] P21 3 (198);

[4] I 21 3 (199)

II [3] P3 (a′ = 1
3 (2a + b),b′ = 1

3 (−a + b),c′ = 1
3 c) (143)
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R3 C4
3 3 Trigonal

No. 146 R3 Patterson symmetry R 3̄

RHOMBOHEDRAL AXES

Origin on 3

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1; z ≤min(x,y)
Vertices 0,0,0 1,0,0 1,1,0 0,1,0 1,1,1

Symmetry operations

(1) 1 (2) 3+ x,x,x (3) 3− x,x,x
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CONTINUED No. 146 R3

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

3 b 1 (1) x,y,z (2) z,x,y (3) y,z,x no conditions

Special: no extra conditions

1 a 3 . x,x,x

Symmetry of special projections
Along [111] p3
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [11̄0] p1
a′ = 1

2 (a + b−2c) b′ = c
Origin at x, x̄,0

Along [21̄1̄] p1
a′ = 1

2(b− c) b′ = 1
3(a + b+ c)

Origin at 2x, x̄, x̄

Maximal non-isomorphic subgroups
I [3] R1 (P1, 1) 1

IIa none
IIb [3] P32 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (145); [3] P31 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (144);

[3] P3 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (143)

Maximal isomorphic subgroups of lowest index
IIc [2] R3 (a′ = b+ c,b′ = a + c,c′ = a + b) (146); [4] R3 (a′ = −a + b+ c,b′ = a−b+ c,c′ = a + b− c) (146)

Minimal non-isomorphic supergroups
I [2] R 3̄ (148); [2] R32 (155); [2] R3m (160); [2] R3c (161); [4] P23 (195); [4] F 23 (196); [4] I 23 (197); [4] P21 3 (198);

[4] I 21 3 (199)

II [3] P3 (a′ = 1
3 (2a−b− c),b′ = 1

3(−a + 2b− c),c′ = 1
3 (a + b+ c)) (143)
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P 3̄ C1
3i 3̄ Trigonal

No. 147 P 3̄ Patterson symmetry P 3̄

Origin at centre (3̄)

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0
0,0, 1

2
1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
3 ,

2
3 ,

1
2 0, 1

2 ,
1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 1̄ 0,0,0 (5) 3̄+ 0,0,z; 0,0,0 (6) 3̄− 0,0,z; 0,0,0
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CONTINUED No. 147 P 3̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 g 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ, z̄ (5) y, x̄ + y, z̄ (6) x− y,x, z̄

no conditions

Special: no extra conditions

3 f 1̄ 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2

3 e 1̄ 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

2 d 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 , z̄

2 c 3 . . 0,0,z 0,0, z̄

1 b 3̄ . . 0,0, 1
2

1 a 3̄ . . 0,0,0

Symmetry of special projections
Along [001] p6
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P3 (143) 1; 2; 3

[3] P 1̄ (2) 1; 4

IIa none

IIb [3] R 3̄ (a′ = a−b,b′ = a + 2b,c′ = 3c) (148); [3] R 3̄ (a′ = 2a + b,b′ = −a + b,c′ = 3c) (148)

Maximal isomorphic subgroups of lowest index
IIc [2] P 3̄ (c′ = 2c) (147); [3] H 3̄ (a′ = 3a,b′ = 3b) (P 3̄, 147)

Minimal non-isomorphic supergroups
I [2] P 3̄1m (162); [2] P 3̄1c (163); [2] P 3̄m1 (164); [2] P 3̄c1 (165); [2] P6/m (175); [2] P63/m (176)

II [3] R 3̄ (obverse) (148); [3] R 3̄ (reverse) (148)
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R 3̄ C2
3i 3̄ Trigonal

No. 148 R 3̄ Patterson symmetry R 3̄

HEXAGONAL AXES

Origin at centre (3̄)

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
6 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
6

1
2 ,0, 1

6
2
3 ,

1
3 ,

1
6

1
3 ,

2
3 ,

1
6 0, 1

2 ,
1
6

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 1̄ 0,0,0 (5) 3̄+ 0,0,z; 0,0,0 (6) 3̄− 0,0,z; 0,0,0

For ( 2
3 ,

1
3 ,

1
3 )+ set

(1) t( 2
3 ,

1
3 ,

1
3 ) (2) 3+(0,0, 1

3) 1
3 ,

1
3 ,z (3) 3−(0,0, 1

3) 1
3 ,0,z

(4) 1̄ 1
3 ,

1
6 ,

1
6 (5) 3̄+ 1

3 ,− 1
3 ,z; 1

3 ,− 1
3 ,

1
6 (6) 3̄− 1

3 ,
2
3 ,z; 1

3 ,
2
3 ,

1
6

For ( 1
3 ,

2
3 ,

2
3 )+ set

(1) t( 1
3 ,

2
3 ,

2
3 ) (2) 3+(0,0, 2

3) 0, 1
3 ,z (3) 3−(0,0, 2

3) 1
3 ,

1
3 ,z

(4) 1̄ 1
6 ,

1
3 ,

1
3 (5) 3̄+ 2

3 ,
1
3 ,z; 2

3 ,
1
3 ,

1
3 (6) 3̄− − 1

3 ,
1
3 ,z; − 1

3 ,
1
3 ,

1
3
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CONTINUED No. 148 R 3̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 2
3 ,

1
3 ,

1
3 ); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 2
3 ,

1
3 ,

1
3 )+ ( 1

3 ,
2
3 ,

2
3)+

Reflection conditions

General:

18 f 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ, z̄ (5) y, x̄ + y, z̄ (6) x− y,x, z̄

hkil : −h + k + l = 3n
hki0 : −h + k = 3n
hh2hl : l = 3n
hh̄0l : h + l = 3n
000l : l = 3n
hh̄00 : h = 3n

Special: no extra conditions

9 e 1̄ 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

9 d 1̄ 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2

6 c 3 . 0,0,z 0,0, z̄

3 b 3̄ . 0,0, 1
2

3 a 3̄ . 0,0,0

Symmetry of special projections
Along [001] p6
a′ = 1

3(2a + b) b′ = 1
3(−a + b)

Origin at 0,0,z

Along [100] p2
a′ = 1

2 (a + 2b) b′ = 1
3 (−a−2b+ c)

Origin at x,0,0

Along [210] p2
a′ = 1

2 b b′ = 1
3 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [2] R3 (146) (1; 2; 3)+

[3] R 1̄ (P 1̄, 2) (1; 4)+

IIa
⎧
⎨

⎩

[3] P 3̄ (147) 1; 2; 3; 4; 5; 6
[3] P 3̄ (147) 1; 2; 3; (4; 5; 6) + ( 1

3 ,
2
3 ,

2
3 )

[3] P 3̄ (147) 1; 2; 3; (4; 5; 6) + ( 2
3 ,

1
3 ,

1
3 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] R 3̄ (a′ = −a,b′ = −b,c′ = 2c) (148); [4] R 3̄ (a′ = −2a,b′ = −2b) (148)

Minimal non-isomorphic supergroups
I [2] R 3̄m (166); [2] R 3̄c (167); [4] Pm 3̄ (200); [4] Pn 3̄ (201); [4] F m 3̄ (202); [4] F d 3̄ (203); [4] I m 3̄ (204); [4] Pa 3̄ (205);

[4] I a 3̄ (206)

II [3] P 3̄ (a′ = 1
3 (2a + b),b′ = 1

3 (−a + b),c′ = 1
3 c) (147)
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R 3̄ C2
3i 3̄ Trigonal

No. 148 R 3̄ Patterson symmetry R 3̄

RHOMBOHEDRAL AXES

Origin at centre (3̄)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2 ; z ≤ min(x,y,1− x,1− y)

Vertices 0,0,0 1,0,0 1,1,0 0,1,0 1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 3+ x,x,x (3) 3− x,x,x
(4) 1̄ 0,0,0 (5) 3̄+ x,x,x; 0,0,0 (6) 3̄− x,x,x; 0,0,0
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CONTINUED No. 148 R 3̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 f 1 (1) x,y,z (2) z,x,y (3) y,z,x
(4) x̄, ȳ, z̄ (5) z̄, x̄, ȳ (6) ȳ, z̄, x̄

no conditions

Special: no extra conditions

3 e 1̄ 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

3 d 1̄ 1
2 ,0,0 0, 1

2 ,0 0,0, 1
2

2 c 3 . x,x,x x̄, x̄, x̄

1 b 3̄ . 1
2 ,

1
2 ,

1
2

1 a 3̄ . 0,0,0

Symmetry of special projections
Along [111] p6
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [11̄0] p2
a′ = 1

2 (a + b−2c) b′ = c
Origin at x, x̄,0

Along [21̄1̄] p2
a′ = 1

2(b− c) b′ = 1
3(a + b+ c)

Origin at 2x, x̄, x̄

Maximal non-isomorphic subgroups
I [2] R3 (146) 1; 2; 3

[3] R 1̄ (P 1̄, 2) 1; 4

IIa none

IIb [3] P 3̄ (a′ = a−b,b′ = b− c,c′ = a + b+ c) (147)

Maximal isomorphic subgroups of lowest index
IIc [2] R 3̄ (a′ = b+ c,b′ = a + c,c′ = a + b) (148); [4] R 3̄ (a′ = −a + b+ c,b′ = a−b+ c,c′ = a + b− c) (148)

Minimal non-isomorphic supergroups
I [2] R 3̄m (166); [2] R 3̄c (167); [4] Pm 3̄ (200); [4] Pn 3̄ (201); [4] F m 3̄ (202); [4] F d 3̄ (203); [4] I m 3̄ (204); [4] Pa 3̄ (205);

[4] I a 3̄ (206)

II [3] P 3̄ (a′ = 1
3 (2a−b− c),b′ = 1

3(−a + 2b− c),c′ = 1
3 (a + b+ c)) (147)
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P312 D1
3 312 Trigonal

No. 149 P312 Patterson symmetry P 3̄ 1m

Origin at 312

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
3 ,

2
3 ,

1
2 0, 1

2 ,
1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 x, x̄,0 (5) 2 x,2x,0 (6) 2 2x,x,0
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CONTINUED No. 149 P312

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 l 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) ȳ, x̄, z̄ (5) x̄+ y,y, z̄ (6) x,x− y, z̄

no conditions

Special: no extra conditions

3 k . . 2 x, x̄, 1
2 x,2x, 1

2 2x̄, x̄, 1
2

3 j . . 2 x, x̄,0 x,2x,0 2x̄, x̄,0

2 i 3 . . 2
3 ,

1
3 ,z

2
3 ,

1
3 , z̄

2 h 3 . . 1
3 ,

2
3 ,z

1
3 ,

2
3 , z̄

2 g 3 . . 0,0,z 0,0, z̄

1 f 3 . 2 2
3 ,

1
3 ,

1
2

1 e 3 . 2 2
3 ,

1
3 ,0

1 d 3 . 2 1
3 ,

2
3 ,

1
2

1 c 3 . 2 1
3 ,

2
3 ,0

1 b 3 . 2 0,0, 1
2

1 a 3 . 2 0,0,0

Symmetry of special projections
Along [001] p3m1
a′ = a b′ = b
Origin at 0,0,z

Along [100] p11m
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p2
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P311 (P3, 143) 1; 2; 3

{
[3] P112 (C 2, 5) 1; 4
[3] P112 (C 2, 5) 1; 5
[3] P112 (C 2, 5) 1; 6

IIa none
IIb [3] P32 12 (c′ = 3c) (153); [3] P31 12 (c′ = 3c) (151); [3] H 312 (a′ = 3a,b′ = 3b) (P321, 150);

[3] R32 (a′ = a−b,b′ = a + 2b,c′ = 3c) (155); [3] R32 (a′ = 2a + b,b′ = −a + b,c′ = 3c) (155)

Maximal isomorphic subgroups of lowest index
IIc [2] P312 (c′ = 2c) (149); [4] P312 (a′ = 2a,b′ = 2b) (149)

Minimal non-isomorphic supergroups
I [2] P 3̄1m (162); [2] P 3̄1c (163); [2] P622 (177); [2] P63 22 (182); [2] P 6̄m2 (187); [2] P 6̄c2 (188)

II [3] H 312 (P321, 150)
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P321 D2
3 321 Trigonal

No. 150 P321 Patterson symmetry P 3̄m1

Origin at 321

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
3 ,

2
3 ,

1
2 0, 1

2 ,
1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 x,x,0 (5) 2 x,0,0 (6) 2 0,y,0
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CONTINUED No. 150 P321

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 g 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) y,x, z̄ (5) x− y, ȳ, z̄ (6) x̄, x̄+ y, z̄

no conditions

Special: no extra conditions

3 f . 2 . x,0, 1
2 0,x, 1

2 x̄, x̄, 1
2

3 e . 2 . x,0,0 0,x,0 x̄, x̄,0

2 d 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 , z̄

2 c 3 . . 0,0,z 0,0, z̄

1 b 3 2 . 0,0, 1
2

1 a 3 2 . 0,0,0

Symmetry of special projections
Along [001] p31m
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p11m
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P311 (P3, 143) 1; 2; 3

{
[3] P121 (C 2, 5) 1; 4
[3] P121 (C 2, 5) 1; 5
[3] P121 (C 2, 5) 1; 6

IIa none

IIb [3] P32 21 (c′ = 3c) (154); [3] P31 21 (c′ = 3c) (152); [3] H 321 (a′ = 3a,b′ = 3b) (P312, 149)

Maximal isomorphic subgroups of lowest index
IIc [2] P321 (c′ = 2c) (150); [4] P321 (a′ = 2a,b′ = 2b) (150)

Minimal non-isomorphic supergroups
I [2] P 3̄m1 (164); [2] P 3̄c1 (165); [2] P622 (177); [2] P63 22 (182); [2] P 6̄ 2m (189); [2] P 6̄ 2c (190)
II [3] H 321 (P312, 149); [3] R32 (obverse) (155); [3] R32 (reverse) (155)
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P31 12 D3
3 312 Trigonal

No. 151 P31 12 Patterson symmetry P 3̄ 1m

Origin on 2[210] at 31 1(1,1,2)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
6

Vertices 0,0,0 1,0,0 1,1,0 0,1,0

0,0, 1
6 1,0, 1

6 1,1, 1
6 0,1, 1

6

Symmetry operations

(1) 1 (2) 3+(0,0, 1
3 ) 0,0,z (3) 3−(0,0, 2

3) 0,0,z
(4) 2 x, x̄, 1

3 (5) 2 x,2x, 1
6 (6) 2 2x,x,0
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CONTINUED No. 151 P31 12

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 c 1 (1) x,y,z (2) ȳ,x− y,z+ 1
3 (3) x̄+ y, x̄,z+ 2

3

(4) ȳ, x̄, z̄+ 2
3 (5) x̄ + y,y, z̄+ 1

3 (6) x,x− y, z̄
000l : l = 3n

Special: no extra conditions

3 b . . 2 x, x̄, 5
6 x,2x, 1

6 2x̄, x̄, 1
2

3 a . . 2 x, x̄, 1
3 x,2x, 2

3 2x̄, x̄,0

Symmetry of special projections
Along [001] p3m1
a′ = a b′ = b
Origin at 0,0,z

Along [100] p11m
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0, 1

6

Along [210] p2
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P31 11 (P31, 144) 1; 2; 3

{
[3] P112 (C 2, 5) 1; 4
[3] P112 (C 2, 5) 1; 5
[3] P112 (C 2, 5) 1; 6

IIa none

IIb [3] H 31 12 (a′ = 3a,b′ = 3b) (P31 21, 152)

Maximal isomorphic subgroups of lowest index
IIc [2] P32 12 (c′ = 2c) (153); [4] P31 12 (a′ = 2a,b′ = 2b) (151); [7] P31 12 (c′ = 7c) (151)

Minimal non-isomorphic supergroups
I [2] P61 22 (178); [2] P64 22 (181)

II [3] H 31 12 (P31 21, 152); [3] P312 (c′ = 1
3 c) (149)
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P31 21 D4
3 321 Trigonal

No. 152 P31 21 Patterson symmetry P 3̄m1

Origin on 2[110] at 31 (1,1,2)1

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
6

Vertices 0,0,0 1,0,0 1,1,0 0,1,0

0,0, 1
6 1,0, 1

6 1,1, 1
6 0,1, 1

6

Symmetry operations

(1) 1 (2) 3+(0,0, 1
3) 0,0,z (3) 3−(0,0, 2

3 ) 0,0,z
(4) 2 x,x,0 (5) 2 x,0, 1

3 (6) 2 0,y, 1
6
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CONTINUED No. 152 P31 21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 c 1 (1) x,y,z (2) ȳ,x− y,z+ 1
3 (3) x̄+ y, x̄,z+ 2

3

(4) y,x, z̄ (5) x− y, ȳ, z̄+ 2
3 (6) x̄, x̄ + y, z̄+ 1

3

000l : l = 3n

Special: no extra conditions

3 b . 2 . x,0, 5
6 0,x, 1

6 x̄, x̄, 1
2

3 a . 2 . x,0, 1
3 0,x, 2

3 x̄, x̄,0

Symmetry of special projections
Along [001] p31m
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0, 1

3

Along [210] p11m
a′ = 1

2 b b′ = c
Origin at x, 1

2 x, 1
6

Maximal non-isomorphic subgroups
I [2] P31 11 (P31, 144) 1; 2; 3

{
[3] P121 (C 2, 5) 1; 4
[3] P121 (C 2, 5) 1; 5
[3] P121 (C 2, 5) 1; 6

IIa none

IIb [3] H 31 21 (a′ = 3a,b′ = 3b) (P31 12, 151)

Maximal isomorphic subgroups of lowest index
IIc [2] P32 21 (c′ = 2c) (154); [4] P31 21 (a′ = 2a,b′ = 2b) (152); [7] P31 21 (c′ = 7c) (152)

Minimal non-isomorphic supergroups
I [2] P61 22 (178); [2] P64 22 (181)

II [3] H 31 21 (P31 12, 151); [3] R32 (obverse) (155); [3] R32 (reverse) (155); [3] P321 (c′ = 1
3 c) (150)
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P32 12 D5
3 312 Trigonal

No. 153 P32 12 Patterson symmetry P 3̄ 1m

Origin on 2[210] at 32 1(1,1,2)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
6

Vertices 0,0,0 1,0,0 1,1,0 0,1,0
0,0, 1

6 1,0, 1
6 1,1, 1

6 0,1, 1
6

Symmetry operations

(1) 1 (2) 3+(0,0, 2
3 ) 0,0,z (3) 3−(0,0, 1

3) 0,0,z
(4) 2 x, x̄, 1

6 (5) 2 x,2x, 1
3 (6) 2 2x,x,0
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CONTINUED No. 153 P32 12

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 c 1 (1) x,y,z (2) ȳ,x− y,z+ 2
3 (3) x̄+ y, x̄,z+ 1

3

(4) ȳ, x̄, z̄+ 1
3 (5) x̄ + y,y, z̄+ 2

3 (6) x,x− y, z̄
000l : l = 3n

Special: no extra conditions

3 b . . 2 x, x̄, 1
6 x,2x, 5

6 2x̄, x̄, 1
2

3 a . . 2 x, x̄, 2
3 x,2x, 1

3 2x̄, x̄,0

Symmetry of special projections
Along [001] p3m1
a′ = a b′ = b
Origin at 0,0,z

Along [100] p11m
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0, 1

3

Along [210] p2
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P32 11 (P32, 145) 1; 2; 3

{
[3] P112 (C 2, 5) 1; 4
[3] P112 (C 2, 5) 1; 5
[3] P112 (C 2, 5) 1; 6

IIa none

IIb [3] H 32 12 (a′ = 3a,b′ = 3b) (P32 21, 154)

Maximal isomorphic subgroups of lowest index
IIc [2] P31 12 (c′ = 2c) (151); [4] P32 12 (a′ = 2a,b′ = 2b) (153); [7] P32 12 (c′ = 7c) (153)

Minimal non-isomorphic supergroups
I [2] P65 22 (179); [2] P62 22 (180)

II [3] H 32 12 (P32 21, 154); [3] P312 (c′ = 1
3 c) (149)
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P32 21 D6
3 321 Trigonal

No. 154 P32 21 Patterson symmetry P 3̄m1

Origin on 2[110] at 32 (1,1,2)1

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
6

Vertices 0,0,0 1,0,0 1,1,0 0,1,0

0,0, 1
6 1,0, 1

6 1,1, 1
6 0,1, 1

6

Symmetry operations

(1) 1 (2) 3+(0,0, 2
3) 0,0,z (3) 3−(0,0, 1

3 ) 0,0,z
(4) 2 x,x,0 (5) 2 x,0, 1

6 (6) 2 0,y, 1
3
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CONTINUED No. 154 P32 21

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 c 1 (1) x,y,z (2) ȳ,x− y,z+ 2
3 (3) x̄+ y, x̄,z+ 1

3

(4) y,x, z̄ (5) x− y, ȳ, z̄+ 1
3 (6) x̄, x̄ + y, z̄+ 2

3

000l : l = 3n

Special: no extra conditions

3 b . 2 . x,0, 1
6 0,x, 5

6 x̄, x̄, 1
2

3 a . 2 . x,0, 2
3 0,x, 1

3 x̄, x̄,0

Symmetry of special projections
Along [001] p31m
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0, 1

6

Along [210] p11m
a′ = 1

2 b b′ = c
Origin at x, 1

2 x, 1
3

Maximal non-isomorphic subgroups
I [2] P32 11 (P32, 145) 1; 2; 3

{
[3] P121 (C 2, 5) 1; 4
[3] P121 (C 2, 5) 1; 5
[3] P121 (C 2, 5) 1; 6

IIa none

IIb [3] H 32 21 (a′ = 3a,b′ = 3b) (P32 12, 153)

Maximal isomorphic subgroups of lowest index
IIc [2] P31 21 (c′ = 2c) (152); [4] P32 21 (a′ = 2a,b′ = 2b) (154); [7] P32 21 (c′ = 7c) (154)

Minimal non-isomorphic supergroups
I [2] P65 22 (179); [2] P62 22 (180)

II [3] H 32 21 (P32 12, 153); [3] R32 (obverse) (155); [3] R32 (reverse) (155); [3] P321 (c′ = 1
3 c) (150)
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R32 D7
3 32 Trigonal

No. 155 R32 Patterson symmetry R 3̄m

HEXAGONAL AXES

Origin at 32

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
6 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
6

1
2 ,0, 1

6
2
3 ,

1
3 ,

1
6

1
3 ,

2
3 ,

1
6 0, 1

2 ,
1
6

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 x,x,0 (5) 2 x,0,0 (6) 2 0,y,0

For ( 2
3 ,

1
3 ,

1
3 )+ set

(1) t( 2
3 ,

1
3 ,

1
3 ) (2) 3+(0,0, 1

3 ) 1
3 ,

1
3 ,z (3) 3−(0,0, 1

3) 1
3 ,0,z

(4) 2( 1
2 ,

1
2 ,0) x,x− 1

6 ,
1
6 (5) 2( 1

2 ,0,0) x, 1
6 ,

1
6 (6) 2 1

3 ,y,
1
6

For ( 1
3 ,

2
3 ,

2
3 )+ set

(1) t( 1
3 ,

2
3 ,

2
3 ) (2) 3+(0,0, 2

3 ) 0, 1
3 ,z (3) 3−(0,0, 2

3) 1
3 ,

1
3 ,z

(4) 2( 1
2 ,

1
2 ,0) x,x + 1

6 ,
1
3 (5) 2 x, 1

3 ,
1
3 (6) 2(0, 1

2 ,0) 1
6 ,y,

1
3
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CONTINUED No. 155 R32

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 2
3 ,

1
3 ,

1
3 ); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 2
3 ,

1
3 ,

1
3 )+ ( 1

3 ,
2
3 ,

2
3)+

Reflection conditions

General:

18 f 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) y,x, z̄ (5) x− y, ȳ, z̄ (6) x̄, x̄+ y, z̄

hkil : −h + k + l = 3n
hki0 : −h + k = 3n
hh2hl : l = 3n
hh̄0l : h + l = 3n
000l : l = 3n
hh̄00 : h = 3n

Special: no extra conditions

9 e . 2 x,0, 1
2 0,x, 1

2 x̄, x̄, 1
2

9 d . 2 x,0,0 0,x,0 x̄, x̄,0

6 c 3 . 0,0,z 0,0, z̄

3 b 3 2 0,0, 1
2

3 a 3 2 0,0,0

Symmetry of special projections
Along [001] p3m1
a′ = 1

3(2a + b) b′ = 1
3(−a + b)

Origin at 0,0,z

Along [100] p2
a′ = 1

2 (a + 2b) b′ = 1
3 (−a−2b+ c)

Origin at x,0,0

Along [210] p11m
a′ = 1

2 b b′ = 1
3 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [2] R31 (R3, 146) (1; 2; 3)+

{
[3] R12 (C 2, 5) (1; 4)+
[3] R12 (C 2, 5) (1; 5)+
[3] R12 (C 2, 5) (1; 6)+

IIa {
[3] P32 21 (154) 1; 4; (2; 6)+ ( 1

3 ,
2
3 ,

2
3 ); (3; 5)+ ( 2

3 ,
1
3 ,

1
3 )

[3] P32 21 (154) 1; 5; (2; 4)+ ( 1
3 ,

2
3 ,

2
3 ); (3; 6)+ ( 2

3 ,
1
3 ,

1
3 )

[3] P32 21 (154) 1; 6; (2; 5)+ ( 1
3 ,

2
3 ,

2
3 ); (3; 4)+ ( 2

3 ,
1
3 ,

1
3 ){

[3] P31 21 (152) 1; 4; (2; 6)+ ( 2
3 ,

1
3 ,

1
3 ); (3; 5)+ ( 1

3 ,
2
3 ,

2
3 )

[3] P31 21 (152) 1; 5; (2; 4)+ ( 2
3 ,

1
3 ,

1
3 ); (3; 6)+ ( 1

3 ,
2
3 ,

2
3 )

[3] P31 21 (152) 1; 6; (2; 5)+ ( 2
3 ,

1
3 ,

1
3 ); (3; 4)+ ( 1

3 ,
2
3 ,

2
3 ){

[3] P321 (150) 1; 2; 3; 4; 5; 6
[3] P321 (150) 1; 2; 3; (4; 5; 6) + ( 1

3 ,
2
3 ,

2
3 )

[3] P321 (150) 1; 2; 3; (4; 5; 6) + ( 2
3 ,

1
3 ,

1
3 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] R32 (a′ = −a,b′ = −b,c′ = 2c) (155); [4] R32 (a′ = −2a,b′ = −2b) (155)

Minimal non-isomorphic supergroups
I [2] R 3̄m (166); [2] R 3̄c (167); [4] P432 (207); [4] P42 32 (208); [4] F 432 (209); [4] F 41 32 (210); [4] I 432 (211);

[4] P43 32 (212); [4] P41 32 (213); [4] I 41 32 (214)

II [3] P312 (a′ = 1
3 (2a + b),b′ = 1

3(−a + b),c′ = 1
3 c) (149)
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R32 D7
3 32 Trigonal

No. 155 R32 Patterson symmetry R 3̄m

RHOMBOHEDRAL AXES

Origin at 32

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2 ; z ≤ min(x,y,1− x,1− y)

Vertices 0,0,0 1,0,0 1,1,0 0,1,0 1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 3+ x,x,x (3) 3− x,x,x
(4) 2 x̄,0,x (5) 2 x, x̄,0 (6) 2 0,y, ȳ
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CONTINUED No. 155 R32

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 f 1 (1) x,y,z (2) z,x,y (3) y,z,x
(4) z̄, ȳ, x̄ (5) ȳ, x̄, z̄ (6) x̄, z̄, ȳ

no conditions

Special: no extra conditions

3 e . 2 1
2 ,y, ȳ ȳ, 1

2 ,y y, ȳ, 1
2

3 d . 2 0,y, ȳ ȳ,0,y y, ȳ,0

2 c 3 . x,x,x x̄, x̄, x̄

1 b 3 2 1
2 ,

1
2 ,

1
2

1 a 3 2 0,0,0

Symmetry of special projections
Along [111] p3m1
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [11̄0] p2
a′ = 1

2 (a + b−2c) b′ = c
Origin at x, x̄,0

Along [21̄1̄] p11m
a′ = 1

2(b− c) b′ = 1
3(a + b+ c)

Origin at 2x, x̄, x̄

Maximal non-isomorphic subgroups
I [2] R31 (R3, 146) 1; 2; 3

{
[3] R12 (C 2, 5) 1; 4
[3] R12 (C 2, 5) 1; 5
[3] R12 (C 2, 5) 1; 6

IIa none

IIb [3] P321 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (150); [3] P31 21 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (152);
[3] P32 21 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (154)

Maximal isomorphic subgroups of lowest index
IIc [2] R32 (a′ = b+ c,b′ = a + c,c′ = a + b) (155); [4] R32 (a′ = −a + b+ c,b′ = a−b+ c,c′ = a + b− c) (155)

Minimal non-isomorphic supergroups
I [2] R 3̄m (166); [2] R 3̄c (167); [4] P432 (207); [4] P42 32 (208); [4] F 432 (209); [4] F 41 32 (210); [4] I 432 (211);

[4] P43 32 (212); [4] P41 32 (213); [4] I 41 32 (214)
II [3] P312 (a′ = 1

3 (2a−b− c),b′ = 1
3 (−a + 2b− c),c′ = 1

3 (a + b+ c)) (149)
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P3m1 C1
3v 3m1 Trigonal

No. 156 P3m1 Patterson symmetry P 3̄m1

Origin on 3m1

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1; x ≤ 2y; y ≤ min(1− x,2x)
Vertices 0,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0

0,0,1 2
3 ,

1
3 ,1

1
3 ,

2
3 ,1

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) m x, x̄,z (5) m x,2x,z (6) m 2x,x,z
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CONTINUED No. 156 P3m1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 e 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) ȳ, x̄,z (5) x̄+ y,y,z (6) x,x− y,z

no conditions

Special: no extra conditions

3 d . m . x, x̄,z x,2x,z 2x̄, x̄,z

1 c 3 m . 2
3 ,

1
3 ,z

1 b 3 m . 1
3 ,

2
3 ,z

1 a 3 m . 0,0,z

Symmetry of special projections
Along [001] p3m1
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p1m1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P311 (P3, 143) 1; 2; 3

{
[3] P1m1 (C m, 8) 1; 4
[3] P1m1 (C m, 8) 1; 5
[3] P1m1 (C m, 8) 1; 6

IIa none

IIb [2] P3c1 (c′ = 2c) (158); [3] H 3m1 (a′ = 3a,b′ = 3b) (P31m, 157)

Maximal isomorphic subgroups of lowest index
IIc [2] P3m1 (c′ = 2c) (156); [4] P3m1 (a′ = 2a,b′ = 2b) (156)

Minimal non-isomorphic supergroups
I [2] P 3̄m1 (164); [2] P6mm (183); [2] P63 mc (186); [2] P 6̄m2 (187)

II [3] H 3m1 (P31m, 157); [3] R3m (obverse) (160); [3] R3m (reverse) (160)
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P31m C2
3v 31m Trigonal

No. 157 P31m Patterson symmetry P 3̄ 1m

Origin on 31m

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1; x ≤ (y + 1)/2; y ≤ min(1− x,x)
Vertices 0,0,0 1

2 ,0,0 2
3 ,

1
3 ,0

1
2 ,

1
2 ,0

0,0,1 1
2 ,0,1 2

3 ,
1
3 ,1

1
2 ,

1
2 ,1

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) m x,x,z (5) m x,0,z (6) m 0,y,z
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CONTINUED No. 157 P31m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 d 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) y,x,z (5) x− y, ȳ,z (6) x̄, x̄+ y,z

no conditions

Special: no extra conditions

3 c . . m x,0,z 0,x,z x̄, x̄,z

2 b 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z

1 a 3 . m 0,0,z

Symmetry of special projections
Along [001] p31m
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P311 (P3, 143) 1; 2; 3

{
[3] P11m (C m, 8) 1; 4
[3] P11m (C m, 8) 1; 5
[3] P11m (C m, 8) 1; 6

IIa none

IIb [2] P31c (c′ = 2c) (159); [3] H 31m (a′ = 3a,b′ = 3b) (P3m1, 156); [3] R3m (a′ = a−b,b′ = a + 2b,c′ = 3c) (160);
[3] R3m (a′ = 2a + b,b′ = −a + b,c′ = 3c) (160)

Maximal isomorphic subgroups of lowest index
IIc [2] P31m (c′ = 2c) (157); [4] P31m (a′ = 2a,b′ = 2b) (157)

Minimal non-isomorphic supergroups
I [2] P 3̄1m (162); [2] P6mm (183); [2] P63 cm (185); [2] P 6̄2m (189)

II [3] H 31m (P3m1, 156)
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P3c1 C3
3v 3m1 Trigonal

No. 158 P3c1 Patterson symmetry P 3̄m1

Origin on 3c1

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
3 ,

2
3 ,

1
2 0, 1

2 ,
1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) c x, x̄,z (5) c x,2x,z (6) c 2x,x,z
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CONTINUED No. 158 P3c1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 d 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) ȳ, x̄,z+ 1

2 (5) x̄ + y,y,z+ 1
2 (6) x,x− y,z+ 1

2

hh̄0l : l = 2n
000l : l = 2n

Special: as above, plus

2 c 3 . . 2
3 ,

1
3 ,z

2
3 ,

1
3 ,z+ 1

2 hkil : l = 2n

2 b 3 . . 1
3 ,

2
3 ,z

1
3 ,

2
3 ,z+ 1

2 hkil : l = 2n

2 a 3 . . 0,0,z 0,0,z+ 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p3m1
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1
a′ = 1

2 (a + 2b) b′ = 1
2 c

Origin at x,0,0

Along [210] p1g1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P311 (P3, 143) 1; 2; 3

{
[3] P1c1 (C c, 9) 1; 4
[3] P1c1 (C c, 9) 1; 5
[3] P1c1 (C c, 9) 1; 6

IIa none

IIb [3] H 3c1 (a′ = 3a,b′ = 3b) (P31c, 159)

Maximal isomorphic subgroups of lowest index
IIc [3] P3c1 (c′ = 3c) (158); [4] P3c1 (a′ = 2a,b′ = 2b) (158)

Minimal non-isomorphic supergroups
I [2] P 3̄c1 (165); [2] P6cc (184); [2] P63 cm (185); [2] P 6̄c2 (188)

II [3] H 3c1 (P31c, 159); [3] R3c (obverse) (161); [3] R3c (reverse) (161); [2] P3m1 (c′ = 1
2 c) (156)
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P31c C4
3v 31m Trigonal

No. 159 P31c Patterson symmetry P 3̄ 1m

Origin on 31c

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
3 ,

2
3 ,

1
2 0, 1

2 ,
1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) c x,x,z (5) c x,0,z (6) c 0,y,z
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CONTINUED No. 159 P31c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 c 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) y,x,z+ 1

2 (5) x− y, ȳ,z+ 1
2 (6) x̄, x̄ + y,z+ 1

2

hh2hl : l = 2n
000l : l = 2n

Special: as above, plus

2 b 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z+ 1

2 hkil : l = 2n
or h− k = 3n + 1
or h− k = 3n + 2

2 a 3 . . 0,0,z 0,0,z+ 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p31m
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p1
a′ = 1

2 b b′ = 1
2 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [2] P311 (P3, 143) 1; 2; 3

{
[3] P11c (C c, 9) 1; 4
[3] P11c (C c, 9) 1; 5
[3] P11c (C c, 9) 1; 6

IIa none
IIb [3] H 31c (a′ = 3a,b′ = 3b) (P3c1, 158); [3] R3c (a′ = a−b,b′ = a + 2b,c′ = 3c) (161);

[3] R3c (a′ = 2a + b,b′ = −a + b,c′ = 3c) (161)

Maximal isomorphic subgroups of lowest index
IIc [3] P31c (c′ = 3c) (159); [4] P31c (a′ = 2a,b′ = 2b) (159)

Minimal non-isomorphic supergroups
I [2] P 3̄1c (163); [2] P6cc (184); [2] P63 mc (186); [2] P 6̄ 2c (190)

II [3] H 31c (P3c1, 158); [2] P31m (c′ = 1
2 c) (157)
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R3m C5
3v 3m Trigonal

No. 160 R3m Patterson symmetry R 3̄m

HEXAGONAL AXES

Origin on 3m

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
3 ; x ≤ 2y; y ≤ min(1− x,2x)

Vertices 0,0,0 2
3 ,

1
3 ,0

1
3 ,

2
3 ,0

0,0, 1
3

2
3 ,

1
3 ,

1
3

1
3 ,

2
3 ,

1
3

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) m x, x̄,z (5) m x,2x,z (6) m 2x,x,z

For ( 2
3 ,

1
3 ,

1
3 )+ set

(1) t( 2
3 ,

1
3 ,

1
3 ) (2) 3+(0,0, 1

3 ) 1
3 ,

1
3 ,z (3) 3−(0,0, 1

3) 1
3 ,0,z

(4) g( 1
6 ,− 1

6 ,
1
3 ) x + 1

2 , x̄,z (5) g( 1
6 ,

1
3 ,

1
3 ) x + 1

4 ,2x,z (6) g( 2
3 ,

1
3 ,

1
3) 2x,x,z

For ( 1
3 ,

2
3 ,

2
3 )+ set

(1) t( 1
3 ,

2
3 ,

2
3 ) (2) 3+(0,0, 2

3 ) 0, 1
3 ,z (3) 3−(0,0, 2

3) 1
3 ,

1
3 ,z

(4) g(− 1
6 ,

1
6 ,

2
3 ) x + 1

2 , x̄,z (5) g( 1
3 ,

2
3 ,

2
3 ) x,2x,z (6) g( 1

3 ,
1
6 ,

2
3) 2x− 1

2 ,x,z
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CONTINUED No. 160 R3m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 2
3 ,

1
3 ,

1
3 ); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 2
3 ,

1
3 ,

1
3 )+ ( 1

3 ,
2
3 ,

2
3)+

Reflection conditions

General:

18 c 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) ȳ, x̄,z (5) x̄+ y,y,z (6) x,x− y,z

hkil : −h + k + l = 3n
hki0 : −h + k = 3n
hh2hl : l = 3n
hh̄0l : h + l = 3n
000l : l = 3n
hh̄00 : h = 3n

Special: no extra conditions

9 b . m x, x̄,z x,2x,z 2x̄, x̄,z

3 a 3 m 0,0,z

Symmetry of special projections
Along [001] p31m
a′ = 1

3(2a + b) b′ = 1
3(−a + b)

Origin at 0,0,z

Along [100] p1
a′ = 1

2 (a + 2b) b′ = 1
3 (−a−2b+ c)

Origin at x,0,0

Along [210] p1m1
a′ = 1

2 b b′ = 1
3 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [2] R31 (R3, 146) (1; 2; 3)+

{
[3] R1m (C m, 8) (1; 4)+
[3] R1m (C m, 8) (1; 5)+
[3] R1m (C m, 8) (1; 6)+

IIa [3] P3m1 (156) 1; 2; 3; 4; 5; 6

IIb [2] R3c (a′ = −a,b′ = −b,c′ = 2c) (161)

Maximal isomorphic subgroups of lowest index
IIc [2] R3m (a′ = −a,b′ = −b,c′ = 2c) (160); [4] R3m (a′ = −2a,b′ = −2b) (160)

Minimal non-isomorphic supergroups
I [2] R 3̄m (166); [4] P 4̄ 3m (215); [4] F 4̄ 3m (216); [4] I 4̄ 3m (217)

II [3] P31m (a′ = 1
3 (2a + b),b′ = 1

3 (−a + b),c′ = 1
3 c) (157)
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R3m C5
3v 3m Trigonal

No. 160 R3m Patterson symmetry R 3̄m

RHOMBOHEDRAL AXES

Origin on 3m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1; y ≤ x; z ≤ y

Vertices 0,0,0 1,0,0 1,1,0 1,1,1

Symmetry operations

(1) 1 (2) 3+ x,x,x (3) 3− x,x,x
(4) m x,y,x (5) m x,x,z (6) m x,y,y
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CONTINUED No. 160 R3m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 c 1 (1) x,y,z (2) z,x,y (3) y,z,x
(4) z,y,x (5) y,x,z (6) x,z,y

no conditions

Special: no extra conditions

3 b . m x,x,z z,x,x x,z,x

1 a 3 m x,x,x

Symmetry of special projections
Along [111] p31m
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [11̄0] p1
a′ = 1

2 (a + b−2c) b′ = c
Origin at x, x̄,0

Along [21̄1̄] p1m1
a′ = 1

2(b− c) b′ = 1
3(a + b+ c)

Origin at 2x, x̄, x̄

Maximal non-isomorphic subgroups
I [2] R31 (R3, 146) 1; 2; 3

{
[3] R1m (C m, 8) 1; 4
[3] R1m (C m, 8) 1; 5
[3] R1m (C m, 8) 1; 6

IIa none

IIb [2] F 3c (a′ = 2a,b′ = 2b,c′ = 2c) (R3c, 161); [3] P3m1 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (156)

Maximal isomorphic subgroups of lowest index
IIc [2] R3m (a′ = b+ c,b′ = a + c,c′ = a + b) (160); [4] R3m (a′ = −a + b+ c,b′ = a−b+ c,c′ = a + b− c) (160)

Minimal non-isomorphic supergroups
I [2] R 3̄m (166); [4] P 4̄ 3m (215); [4] F 4̄ 3m (216); [4] I 4̄ 3m (217)
II [3] P31m (a′ = 1

3 (2a−b− c),b′ = 1
3 (−a + 2b− c),c′ = 1

3 (a + b+ c)) (157)
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R3c C6
3v 3m Trigonal

No. 161 R3c Patterson symmetry R 3̄m

HEXAGONAL AXES

Origin on 3c

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
6 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
6

1
2 ,0, 1

6
2
3 ,

1
3 ,

1
6

1
3 ,

2
3 ,

1
6 0, 1

2 ,
1
6

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) c x, x̄,z (5) c x,2x,z (6) c 2x,x,z

For ( 2
3 ,

1
3 ,

1
3 )+ set

(1) t( 2
3 ,

1
3 ,

1
3 ) (2) 3+(0,0, 1

3 ) 1
3 ,

1
3 ,z (3) 3−(0,0, 1

3) 1
3 ,0,z

(4) g( 1
6 ,− 1

6 ,
5
6 ) x + 1

2 , x̄,z (5) g( 1
6 ,

1
3 ,

5
6 ) x + 1

4 ,2x,z (6) g( 2
3 ,

1
3 ,

5
6) 2x,x,z

For ( 1
3 ,

2
3 ,

2
3 )+ set

(1) t( 1
3 ,

2
3 ,

2
3 ) (2) 3+(0,0, 2

3 ) 0, 1
3 ,z (3) 3−(0,0, 2

3) 1
3 ,

1
3 ,z

(4) g(− 1
6 ,

1
6 ,

1
6 ) x + 1

2 , x̄,z (5) g( 1
3 ,

2
3 ,

1
6 ) x,2x,z (6) g( 1

3 ,
1
6 ,

1
6) 2x− 1

2 ,x,z
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CONTINUED No. 161 R3c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 2
3 ,

1
3 ,

1
3 ); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 2
3 ,

1
3 ,

1
3 )+ ( 1

3 ,
2
3 ,

2
3)+

Reflection conditions

General:

18 b 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) ȳ, x̄,z+ 1

2 (5) x̄ + y,y,z+ 1
2 (6) x,x− y,z+ 1

2

hkil : −h + k + l = 3n
hki0 : −h + k = 3n
hh2hl : l = 3n
hh̄0l : h + l = 3n, l = 2n
000l : l = 6n
hh̄00 : h = 3n

Special: as above, plus

6 a 3 . 0,0,z 0,0,z+ 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p31m
a′ = 1

3(2a + b) b′ = 1
3(−a + b)

Origin at 0,0,z

Along [100] p1
a′ = 1

6(2a + 4b+ c) b′ = 1
6(−a−2b+ c)

Origin at x,0,0

Along [210] p1g1
a′ = 1

2 b b′ = 1
3 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [2] R31 (R3, 146) (1; 2; 3)+

{
[3] R1c (C c, 9) (1; 4)+
[3] R1c (C c, 9) (1; 5)+
[3] R1c (C c, 9) (1; 6)+

IIa [3] P3c1 (158) 1; 2; 3; 4; 5; 6

IIb none

Maximal isomorphic subgroups of lowest index
IIc [4] R3c (a′ = −2a,b′ = −2b) (161); [5] R3c (a′ = −a,b′ = −b,c′ = 5c) (161)

Minimal non-isomorphic supergroups
I [2] R 3̄c (167); [4] P 4̄ 3n (218); [4] F 4̄3c (219); [4] I 4̄3d (220)
II [2] R3m (a′ = −a,b′ = −b,c′ = 1

2 c) (160); [3] P31c (a′ = 1
3 (2a + b),b′ = 1

3 (−a + b),c′ = 1
3 c) (159)
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R3c C6
3v 3m Trigonal

No. 161 R3c Patterson symmetry R 3̄m

RHOMBOHEDRAL AXES

Origin on 3c

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1; y ≤ x; z ≤ y

Vertices 0,0,0 1,0,0 1,1,0 1,1,1

Symmetry operations

(1) 1 (2) 3+ x,x,x (3) 3− x,x,x
(4) n( 1

2 ,
1
2 ,

1
2 ) x,y,x (5) n( 1

2 ,
1
2 ,

1
2) x,x,z (6) n( 1

2 ,
1
2 ,

1
2 ) x,y,y

534



CONTINUED No. 161 R3c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 b 1 (1) x,y,z (2) z,x,y (3) y,z,x
(4) z+ 1

2 ,y + 1
2 ,x + 1

2 (5) y + 1
2 ,x + 1

2 ,z+ 1
2 (6) x + 1

2 ,z+ 1
2 ,y + 1

2

hhl : l = 2n
hhh : h = 2n

Special: as above, plus

2 a 3 . x,x,x x + 1
2 ,x + 1

2 ,x + 1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [111] p31m
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [11̄0] p1
a′ = 1

2(a + b−2c) b′ = 1
2 c

Origin at x, x̄,0

Along [21̄1̄] p1g1
a′ = 1

2 (b− c) b′ = 1
3 (a + b+ c)

Origin at 2x, x̄, x̄

Maximal non-isomorphic subgroups
I [2] R31 (R3, 146) 1; 2; 3

{
[3] R1c (C c, 9) 1; 4
[3] R1c (C c, 9) 1; 5
[3] R1c (C c, 9) 1; 6

IIa none

IIb [3] P3c1 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (158)

Maximal isomorphic subgroups of lowest index
IIc [4] R3c (a′ = −a + b+ c,b′ = a−b+ c,c′ = a + b− c) (161); [5] R3c (a′ = a + 2b+ 2c,b′ = 2a + b+ 2c,c′ = 2a + 2b+ c) (161)

Minimal non-isomorphic supergroups
I [2] R 3̄c (167); [4] P 4̄ 3n (218); [4] F 4̄3c (219); [4] I 4̄3d (220)

II [2] R3m (a′ = 1
2 (−a + b+ c),b′ = 1

2(a−b+ c),c′ = 1
2(a + b− c)) (160);

[3] P31c (a′ = 1
3(2a−b− c),b′ = 1

3 (−a + 2b− c),c′ = 1
3 (a + b+ c)) (159)
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P 3̄1m D1
3d 3̄1m Trigonal

No. 162 P 3̄12/m Patterson symmetry P 3̄ 1m

Origin at centre (3̄ 1m)

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,x)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
2 ,

1
2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 x, x̄,0 (5) 2 x,2x,0 (6) 2 2x,x,0
(7) 1̄ 0,0,0 (8) 3̄+ 0,0,z; 0,0,0 (9) 3̄− 0,0,z; 0,0,0

(10) m x,x,z (11) m x,0,z (12) m 0,y,z
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CONTINUED No. 162 P 3̄1m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 l 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) ȳ, x̄, z̄ (5) x̄+ y,y, z̄ (6) x,x− y, z̄
(7) x̄, ȳ, z̄ (8) y, x̄ + y, z̄ (9) x− y,x, z̄

(10) y,x,z (11) x− y, ȳ,z (12) x̄, x̄ + y,z

no conditions

Special: no extra conditions

6 k . . m x,0,z 0,x,z x̄, x̄,z 0, x̄, z̄ x̄,0, z̄ x,x, z̄

6 j . . 2 x, x̄, 1
2 x,2x, 1

2 2x̄, x̄, 1
2 x̄,x, 1

2 x̄,2x̄, 1
2 2x,x, 1

2

6 i . . 2 x, x̄,0 x,2x,0 2x̄, x̄,0 x̄,x,0 x̄,2x̄,0 2x,x,0

4 h 3 . . 1
3 ,

2
3 ,z

1
3 ,

2
3 , z̄

2
3 ,

1
3 , z̄

2
3 ,

1
3 ,z

3 g . . 2/m 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2

3 f . . 2/m 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

2 e 3 . m 0,0,z 0,0, z̄

2 d 3 . 2 1
3 ,

2
3 ,

1
2

2
3 ,

1
3 ,

1
2

2 c 3 . 2 1
3 ,

2
3 ,0

2
3 ,

1
3 ,0

1 b 3̄ . m 0,0, 1
2

1 a 3̄ . m 0,0,0

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P31m (157) 1; 2; 3; 10; 11; 12

[2] P312 (149) 1; 2; 3; 4; 5; 6
[2] P 3̄11 (P 3̄, 147) 1; 2; 3; 7; 8; 9

{
[3] P112/m (C 2/m, 12) 1; 4; 7; 10
[3] P112/m (C 2/m, 12) 1; 5; 7; 11
[3] P112/m (C 2/m, 12) 1; 6; 7; 12

IIa none

IIb [2] P 3̄1c (c′ = 2c) (163); [3] H 3̄ 1m (a′ = 3a,b′ = 3b) (P 3̄m1, 164); [3] R 3̄m (a′ = a−b,b′ = a + 2b,c′ = 3c) (166);
[3] R 3̄m (a′ = 2a + b,b′ = −a + b,c′ = 3c) (166)

Maximal isomorphic subgroups of lowest index
IIc [2] P 3̄1m (c′ = 2c) (162); [4] P 3̄ 1m (a′ = 2a,b′ = 2b) (162)

Minimal non-isomorphic supergroups
I [2] P6/mmm (191); [2] P63/mcm (193)

II [3] H 3̄1m (P 3̄m1, 164)
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P 3̄1c D2
3d 3̄1m Trigonal

No. 163 P 3̄12/c Patterson symmetry P 3̄ 1m

Origin at centre (3̄) at 3̄1c

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
4 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
4

1
2 ,0, 1

4
2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

1
4 0, 1

2 ,
1
4

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 x, x̄, 1

4 (5) 2 x,2x, 1
4 (6) 2 2x,x, 1

4

(7) 1̄ 0,0,0 (8) 3̄+ 0,0,z; 0,0,0 (9) 3̄− 0,0,z; 0,0,0
(10) c x,x,z (11) c x,0,z (12) c 0,y,z

538

International Tables for Crystallography (2006). Vol. A, Space group 163, pp. 538–539.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ab/ch7o1v0001/sgtable7o1o163/


CONTINUED No. 163 P 3̄ 1c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 i 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) ȳ, x̄, z̄+ 1

2 (5) x̄ + y,y, z̄+ 1
2 (6) x,x− y, z̄+ 1

2

(7) x̄, ȳ, z̄ (8) y, x̄ + y, z̄ (9) x− y,x, z̄
(10) y,x,z+ 1

2 (11) x− y, ȳ,z+ 1
2 (12) x̄, x̄ + y,z+ 1

2

hh2hl : l = 2n
000l : l = 2n

Special: as above, plus

6 h . . 2 x, x̄, 1
4 x,2x, 1

4 2x̄, x̄, 1
4 x̄,x, 3

4 x̄,2x̄, 3
4 2x,x, 3

4 no extra conditions

6 g 1̄ 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0 0, 1

2 ,
1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,

1
2 hkil : l = 2n

4 f 3 . . 1
3 ,

2
3 ,z

1
3 ,

2
3 , z̄+ 1

2
2
3 ,

1
3 , z̄

2
3 ,

1
3 ,z+ 1

2 hkil : l = 2n
or h− k = 3n + 1
or h− k = 3n + 2

4 e 3 . . 0,0,z 0,0, z̄+ 1
2 0,0, z̄ 0,0,z+ 1

2 hkil : l = 2n

2 d 3 . 2 2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

3
4 hkil : l = 2n

or h− k = 3n + 1
or h− k = 3n + 2

2 c 3 . 2 1
3 ,

2
3 ,

1
4

2
3 ,

1
3 ,

3
4 hkil : l = 2n

or h− k = 3n + 1
or h− k = 3n + 2

2 b 3̄ . . 0,0,0 0,0, 1
2 hkil : l = 2n

2 a 3 . 2 0,0, 1
4 0,0, 3

4 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p2
a′ = 1

2 b b′ = 1
2 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [2] P31c (159) 1; 2; 3; 10; 11; 12

[2] P312 (149) 1; 2; 3; 4; 5; 6
[2] P 3̄11 (P 3̄, 147) 1; 2; 3; 7; 8; 9

{
[3] P112/c (C 2/c, 15) 1; 4; 7; 10
[3] P112/c (C 2/c, 15) 1; 5; 7; 11
[3] P112/c (C 2/c, 15) 1; 6; 7; 12

IIa none

IIb [3] H 3̄1c (a′ = 3a,b′ = 3b) (P 3̄c1, 165); [3] R 3̄c (a′ = a−b,b′ = a + 2b,c′ = 3c) (167);
[3] R 3̄c (a′ = 2a + b,b′ = −a + b,c′ = 3c) (167)

Maximal isomorphic subgroups of lowest index
IIc [3] P 3̄1c (c′ = 3c) (163); [4] P 3̄ 1c (a′ = 2a,b′ = 2b) (163)

Minimal non-isomorphic supergroups
I [2] P6/mcc (192); [2] P63/mmc (194)

II [3] H 3̄1c (P 3̄c1, 165); [2] P 3̄ 1m (c′ = 1
2 c) (162)
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P 3̄m1 D3
3d 3̄m1 Trigonal

No. 164 P 3̄2/m1 Patterson symmetry P 3̄m1

Origin at centre (3̄m1)

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

3 ; 0 ≤ z ≤ 1; x ≤ (1 + y)/2; y ≤ x/2

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

0,0,1 1
2 ,0,1 2

3 ,
1
3 ,1

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 x,x,0 (5) 2 x,0,0 (6) 2 0,y,0
(7) 1̄ 0,0,0 (8) 3̄+ 0,0,z; 0,0,0 (9) 3̄− 0,0,z; 0,0,0

(10) m x, x̄,z (11) m x,2x,z (12) m 2x,x,z
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CONTINUED No. 164 P 3̄m1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 j 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) y,x, z̄ (5) x− y, ȳ, z̄ (6) x̄, x̄ + y, z̄
(7) x̄, ȳ, z̄ (8) y, x̄ + y, z̄ (9) x− y,x, z̄

(10) ȳ, x̄,z (11) x̄+ y,y,z (12) x,x− y,z

no conditions

Special: no extra conditions

6 i . m . x, x̄,z x,2x,z 2x̄, x̄,z x̄,x, z̄ 2x,x, z̄ x̄,2x̄, z̄

6 h . 2 . x,0, 1
2 0,x, 1

2 x̄, x̄, 1
2 x̄,0, 1

2 0, x̄, 1
2 x,x, 1

2

6 g . 2 . x,0,0 0,x,0 x̄, x̄,0 x̄,0,0 0, x̄,0 x,x,0

3 f . 2/m . 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2

3 e . 2/m . 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

2 d 3 m . 1
3 ,

2
3 ,z

2
3 ,

1
3 , z̄

2 c 3 m . 0,0,z 0,0, z̄

1 b 3̄ m . 0,0, 1
2

1 a 3̄ m . 0,0,0

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P3m1 (156) 1; 2; 3; 10; 11; 12

[2] P321 (150) 1; 2; 3; 4; 5; 6
[2] P 3̄11 (P 3̄, 147) 1; 2; 3; 7; 8; 9

{
[3] P12/m1 (C 2/m, 12) 1; 4; 7; 10
[3] P12/m1 (C 2/m, 12) 1; 5; 7; 11
[3] P12/m1 (C 2/m, 12) 1; 6; 7; 12

IIa none

IIb [2] P 3̄c1 (c′ = 2c) (165); [3] H 3̄m1 (a′ = 3a,b′ = 3b) (P 3̄ 1m, 162)

Maximal isomorphic subgroups of lowest index
IIc [2] P 3̄m1 (c′ = 2c) (164); [4] P 3̄m1 (a′ = 2a,b′ = 2b) (164)

Minimal non-isomorphic supergroups
I [2] P6/mmm (191); [2] P63/mmc (194)

II [3] H 3̄m1 (P 3̄ 1m, 162); [3] R 3̄m (obverse) (166); [3] R 3̄m (reverse) (166)
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P 3̄c1 D4
3d 3̄m1 Trigonal

No. 165 P 3̄2/c1 Patterson symmetry P 3̄m1

Origin at centre (3̄) at 3̄c1

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
4 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
4

1
2 ,0, 1

4
2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

1
4 0, 1

2 ,
1
4

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 x,x, 1

4 (5) 2 x,0, 1
4 (6) 2 0,y, 1

4

(7) 1̄ 0,0,0 (8) 3̄+ 0,0,z; 0,0,0 (9) 3̄− 0,0,z; 0,0,0
(10) c x, x̄,z (11) c x,2x,z (12) c 2x,x,z
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CONTINUED No. 165 P 3̄c1

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 g 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) y,x, z̄ + 1

2 (5) x− y, ȳ, z̄+ 1
2 (6) x̄, x̄ + y, z̄+ 1

2

(7) x̄, ȳ, z̄ (8) y, x̄ + y, z̄ (9) x− y,x, z̄
(10) ȳ, x̄,z+ 1

2 (11) x̄ + y,y,z+ 1
2 (12) x,x− y,z+ 1

2

hh̄0l : l = 2n
000l : l = 2n

Special: as above, plus

6 f . 2 . x,0, 1
4 0,x, 1

4 x̄, x̄, 1
4 x̄,0, 3

4 0, x̄, 3
4 x,x, 3

4 no extra conditions

6 e 1̄ 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0 0, 1

2 ,
1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,

1
2 hkil : l = 2n

4 d 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 , z̄+ 1

2
2
3 ,

1
3 , z̄

1
3 ,

2
3 ,z+ 1

2 hkil : l = 2n

4 c 3 . . 0,0,z 0,0, z̄+ 1
2 0,0, z̄ 0,0,z+ 1

2 hkil : l = 2n

2 b 3̄ . . 0,0,0 0,0, 1
2 hkil : l = 2n

2 a 3 2 . 0,0, 1
4 0,0, 3

4 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2
a′ = 1

2 (a + 2b) b′ = 1
2 c

Origin at x,0,0

Along [210] p2gm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P3c1 (158) 1; 2; 3; 10; 11; 12

[2] P321 (150) 1; 2; 3; 4; 5; 6
[2] P 3̄11 (P 3̄, 147) 1; 2; 3; 7; 8; 9

{
[3] P12/c1 (C 2/c, 15) 1; 4; 7; 10
[3] P12/c1 (C 2/c, 15) 1; 5; 7; 11
[3] P12/c1 (C 2/c, 15) 1; 6; 7; 12

IIa none

IIb [3] H 3̄c1 (a′ = 3a,b′ = 3b) (P 3̄1c, 163)

Maximal isomorphic subgroups of lowest index
IIc [3] P 3̄c1 (c′ = 3c) (165); [4] P 3̄c1 (a′ = 2a,b′ = 2b) (165)

Minimal non-isomorphic supergroups
I [2] P6/mcc (192); [2] P63/mcm (193)

II [3] H 3̄c1 (P 3̄ 1c, 163); [3] R 3̄c (obverse) (167); [3] R 3̄c (reverse) (167); [2] P 3̄m1 (c′ = 1
2 c) (164)
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R 3̄m D5
3d 3̄m Trigonal

No. 166 R 3̄2/m Patterson symmetry R 3̄m

HEXAGONAL AXES

Origin at centre (3̄m)

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
6 ; x ≤ 2y; y ≤ min(1− x,2x)

Vertices 0,0,0 2
3 ,

1
3 ,0

1
3 ,

2
3 ,0

0,0, 1
6

2
3 ,

1
3 ,

1
6

1
3 ,

2
3 ,

1
6
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CONTINUED No. 166 R 3̄m

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 x,x,0 (5) 2 x,0,0 (6) 2 0,y,0
(7) 1̄ 0,0,0 (8) 3̄+ 0,0,z; 0,0,0 (9) 3̄− 0,0,z; 0,0,0

(10) m x, x̄,z (11) m x,2x,z (12) m 2x,x,z

For ( 2
3 ,

1
3 ,

1
3 )+ set

(1) t( 2
3 ,

1
3 ,

1
3) (2) 3+(0,0, 1

3) 1
3 ,

1
3 ,z (3) 3−(0,0, 1

3) 1
3 ,0,z

(4) 2( 1
2 ,

1
2 ,0) x,x− 1

6 ,
1
6 (5) 2( 1

2 ,0,0) x, 1
6 ,

1
6 (6) 2 1

3 ,y,
1
6

(7) 1̄ 1
3 ,

1
6 ,

1
6 (8) 3̄+ 1

3 ,− 1
3 ,z; 1

3 ,− 1
3 ,

1
6 (9) 3̄− 1

3 ,
2
3 ,z; 1

3 ,
2
3 ,

1
6

(10) g( 1
6 ,− 1

6 ,
1
3 ) x + 1

2 , x̄,z (11) g( 1
6 ,

1
3 ,

1
3 ) x + 1

4 ,2x,z (12) g( 2
3 ,

1
3 ,

1
3 ) 2x,x,z

For ( 1
3 ,

2
3 ,

2
3 )+ set

(1) t( 1
3 ,

2
3 ,

2
3) (2) 3+(0,0, 2

3) 0, 1
3 ,z (3) 3−(0,0, 2

3) 1
3 ,

1
3 ,z

(4) 2( 1
2 ,

1
2 ,0) x,x + 1

6 ,
1
3 (5) 2 x, 1

3 ,
1
3 (6) 2(0, 1

2 ,0) 1
6 ,y,

1
3

(7) 1̄ 1
6 ,

1
3 ,

1
3 (8) 3̄+ 2

3 ,
1
3 ,z; 2

3 ,
1
3 ,

1
3 (9) 3̄− − 1

3 ,
1
3 ,z; − 1

3 ,
1
3 ,

1
3

(10) g(− 1
6 ,

1
6 ,

2
3 ) x + 1

2 , x̄,z (11) g( 1
3 ,

2
3 ,

2
3 ) x,2x,z (12) g( 1

3 ,
1
6 ,

2
3 ) 2x− 1

2 ,x,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 2
3 ,

1
3 ,

1
3 ); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 2
3 ,

1
3 ,

1
3 )+ ( 1

3 ,
2
3 ,

2
3)+

Reflection conditions

General:

36 i 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) y,x, z̄ (5) x− y, ȳ, z̄ (6) x̄, x̄ + y, z̄
(7) x̄, ȳ, z̄ (8) y, x̄ + y, z̄ (9) x− y,x, z̄

(10) ȳ, x̄,z (11) x̄+ y,y,z (12) x,x− y,z

hkil : −h + k + l = 3n
hki0 : −h + k = 3n
hh2hl : l = 3n
hh̄0l : h + l = 3n
000l : l = 3n
hh̄00 : h = 3n

Special: no extra conditions

18 h . m x, x̄,z x,2x,z 2x̄, x̄,z x̄,x, z̄ 2x,x, z̄ x̄,2x̄, z̄

18 g . 2 x,0, 1
2 0,x, 1

2 x̄, x̄, 1
2 x̄,0, 1

2 0, x̄, 1
2 x,x, 1

2

18 f . 2 x,0,0 0,x,0 x̄, x̄,0 x̄,0,0 0, x̄,0 x,x,0

9 e . 2/m 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

9 d . 2/m 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2

6 c 3 m 0,0,z 0,0, z̄

3 b 3̄ m 0,0, 1
2

3 a 3̄ m 0,0,0

Symmetry of special projections
Along [001] p6mm
a′ = 1

3(2a + b) b′ = 1
3(−a + b)

Origin at 0,0,z

Along [100] p2
a′ = 1

2(a + 2b) b′ = 1
3(−a−2b+ c)

Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = 1
3 c

Origin at x, 1
2 x,0
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R 3̄m No. 166 CONTINUED

HEXAGONAL AXES

Maximal non-isomorphic subgroups
I [2] R3m (160) (1; 2; 3; 10; 11; 12)+

[2] R32 (155) (1; 2; 3; 4; 5; 6)+
[2] R 3̄1 (R 3̄, 148) (1; 2; 3; 7; 8; 9)+

{
[3] R12/m (C 2/m, 12) (1; 4; 7; 10)+
[3] R12/m (C 2/m, 12) (1; 5; 7; 11)+
[3] R12/m (C 2/m, 12) (1; 6; 7; 12)+

IIa
⎧
⎨

⎩

[3] P 3̄m1 (164) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12
[3] P 3̄m1 (164) 1; 2; 3; 10; 11; 12; (4; 5; 6; 7; 8; 9)+ ( 2

3 ,
1
3 ,

1
3 )

[3] P 3̄m1 (164) 1; 2; 3; 10; 11; 12; (4; 5; 6; 7; 8; 9)+ ( 1
3 ,

2
3 ,

2
3 )

IIb [2] R 3̄c (a′ = −a,b′ = −b,c′ = 2c) (167)

Maximal isomorphic subgroups of lowest index
IIc [2] R 3̄m (a′ = −a,b′ = −b,c′ = 2c) (166); [4] R 3̄m (a′ = −2a,b′ = −2b) (166)

Minimal non-isomorphic supergroups
I [4] Pm 3̄m (221); [4] Pn 3̄m (224); [4] F m 3̄m (225); [4] F d 3̄m (227); [4] I m 3̄m (229)

II [3] P 3̄1m (a′ = 1
3 (2a + b),b′ = 1

3 (−a + b),c′ = 1
3 c) (162)

RHOMBOHEDRAL AXES

Maximal non-isomorphic subgroups
I [2] R3m (160) 1; 2; 3; 10; 11; 12

[2] R32 (155) 1; 2; 3; 4; 5; 6
[2] R 3̄1 (R 3̄, 148) 1; 2; 3; 7; 8; 9

{
[3] R12/m (C 2/m, 12) 1; 4; 7; 10
[3] R12/m (C 2/m, 12) 1; 5; 7; 11
[3] R12/m (C 2/m, 12) 1; 6; 7; 12

IIa none

IIb [2] F 3̄c (a′ = 2a,b′ = 2b,c′ = 2c) (R 3̄c, 167); [3] P 3̄m1 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (164)

Maximal isomorphic subgroups of lowest index
IIc [2] R 3̄m (a′ = b+ c,b′ = a + c,c′ = a + b) (166); [4] R 3̄m (a′ = −a + b+ c,b′ = a−b+ c,c′ = a + b− c) (166)

Minimal non-isomorphic supergroups
I [4] Pm 3̄m (221); [4] Pn 3̄m (224); [4] F m 3̄m (225); [4] F d 3̄m (227); [4] I m 3̄m (229)

II [3] P 3̄1m (a′ = 1
3 (2a−b− c),b′ = 1

3 (−a + 2b− c),c′ = 1
3 (a + b+ c)) (162)
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Trigonal 3̄m D5
3d R 3̄m

Patterson symmetry R 3̄m R 3̄2/m No. 166
RHOMBOHEDRAL AXES
(For drawings see hexagonal axes)

Origin at centre (3̄m)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2 ; y ≤ x; z ≤ min(y,1− x)

Vertices 0,0,0 1,0,0 1,1,0 1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 3+ x,x,x (3) 3− x,x,x
(4) 2 x̄,0,x (5) 2 x, x̄,0 (6) 2 0,y, ȳ
(7) 1̄ 0,0,0 (8) 3̄+ x,x,x; 0,0,0 (9) 3̄− x,x,x; 0,0,0

(10) m x,y,x (11) m x,x,z (12) m x,y,y

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 i 1 (1) x,y,z (2) z,x,y (3) y,z,x
(4) z̄, ȳ, x̄ (5) ȳ, x̄, z̄ (6) x̄, z̄, ȳ
(7) x̄, ȳ, z̄ (8) z̄, x̄, ȳ (9) ȳ, z̄, x̄

(10) z,y,x (11) y,x,z (12) x,z,y

no conditions

Special: no extra conditions

6 h . m x,x,z z,x,x x,z,x z̄, x̄, x̄ x̄, x̄, z̄ x̄, z̄, x̄

6 g . 2 x, x̄, 1
2

1
2 ,x, x̄ x̄, 1

2 ,x x̄,x, 1
2

1
2 , x̄,x x, 1

2 , x̄

6 f . 2 x, x̄,0 0,x, x̄ x̄,0,x x̄,x,0 0, x̄,x x,0, x̄

3 e . 2/m 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

3 d . 2/m 1
2 ,0,0 0, 1

2 ,0 0,0, 1
2

2 c 3 m x,x,x x̄, x̄, x̄

1 b 3̄ m 1
2 ,

1
2 ,

1
2

1 a 3̄ m 0,0,0

Symmetry of special projections
Along [111] p6mm
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [11̄0] p2
a′ = 1

2 (a + b−2c) b′ = c
Origin at x, x̄,0

Along [21̄1̄] p2mm
a′ = 1

2(b− c) b′ = 1
3(a + b+ c)

Origin at 2x, x̄, x̄

(Continued on preceding page)
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R 3̄c D6
3d 3̄m Trigonal

No. 167 R 3̄2/c Patterson symmetry R 3̄m

HEXAGONAL AXES

Origin at centre (3̄) at 3̄c

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
12 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
12

1
2 ,0, 1

12
2
3 ,

1
3 ,

1
12

1
3 ,

2
3 ,

1
12 0, 1

2 ,
1
12
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CONTINUED No. 167 R 3̄c

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 x,x, 1

4 (5) 2 x,0, 1
4 (6) 2 0,y, 1

4

(7) 1̄ 0,0,0 (8) 3̄+ 0,0,z; 0,0,0 (9) 3̄− 0,0,z; 0,0,0
(10) c x, x̄,z (11) c x,2x,z (12) c 2x,x,z

For ( 2
3 ,

1
3 ,

1
3 )+ set

(1) t( 2
3 ,

1
3 ,

1
3) (2) 3+(0,0, 1

3) 1
3 ,

1
3 ,z (3) 3−(0,0, 1

3) 1
3 ,0,z

(4) 2( 1
2 ,

1
2 ,0) x,x− 1

6 ,
5
12 (5) 2( 1

2 ,0,0) x, 1
6 ,

5
12 (6) 2 1

3 ,y,
5

12

(7) 1̄ 1
3 ,

1
6 ,

1
6 (8) 3̄+ 1

3 ,− 1
3 ,z; 1

3 ,− 1
3 ,

1
6 (9) 3̄− 1

3 ,
2
3 ,z; 1

3 ,
2
3 ,

1
6

(10) g( 1
6 ,− 1

6 ,
5
6 ) x + 1

2 , x̄,z (11) g( 1
6 ,

1
3 ,

5
6 ) x + 1

4 ,2x,z (12) g( 2
3 ,

1
3 ,

5
6 ) 2x,x,z

For ( 1
3 ,

2
3 ,

2
3 )+ set

(1) t( 1
3 ,

2
3 ,

2
3) (2) 3+(0,0, 2

3) 0, 1
3 ,z (3) 3−(0,0, 2

3) 1
3 ,

1
3 ,z

(4) 2( 1
2 ,

1
2 ,0) x,x + 1

6 ,
1
12 (5) 2 x, 1

3 ,
1
12 (6) 2(0, 1

2 ,0) 1
6 ,y,

1
12

(7) 1̄ 1
6 ,

1
3 ,

1
3 (8) 3̄+ 2

3 ,
1
3 ,z; 2

3 ,
1
3 ,

1
3 (9) 3̄− − 1

3 ,
1
3 ,z; − 1

3 ,
1
3 ,

1
3

(10) g(− 1
6 ,

1
6 ,

1
6 ) x + 1

2 , x̄,z (11) g( 1
3 ,

2
3 ,

1
6 ) x,2x,z (12) g( 1

3 ,
1
6 ,

1
6 ) 2x− 1

2 ,x,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 2
3 ,

1
3 ,

1
3 ); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 2
3 ,

1
3 ,

1
3 )+ ( 1

3 ,
2
3 ,

2
3)+

Reflection conditions

General:

36 f 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) y,x, z̄ + 1

2 (5) x− y, ȳ, z̄+ 1
2 (6) x̄, x̄ + y, z̄+ 1

2

(7) x̄, ȳ, z̄ (8) y, x̄ + y, z̄ (9) x− y,x, z̄
(10) ȳ, x̄,z+ 1

2 (11) x̄ + y,y,z+ 1
2 (12) x,x− y,z+ 1

2

hkil : −h + k + l = 3n
hki0 : −h + k = 3n
hh2hl : l = 3n
hh̄0l : h + l = 3n, l = 2n
000l : l = 6n
hh̄00 : h = 3n

Special: as above, plus

18 e . 2 x,0, 1
4 0,x, 1

4 x̄, x̄, 1
4 x̄,0, 3

4 0, x̄, 3
4 x,x, 3

4 no extra conditions

18 d 1̄ 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0 0, 1

2 ,
1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,

1
2 hkil : l = 2n

12 c 3 . 0,0,z 0,0, z̄+ 1
2 0,0, z̄ 0,0,z+ 1

2 hkil : l = 2n

6 b 3̄ . 0,0,0 0,0, 1
2 hkil : l = 2n

6 a 3 2 0,0, 1
4 0,0, 3

4 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = 1

3(2a + b) b′ = 1
3(−a + b)

Origin at 0,0,z

Along [100] p2
a′ = 1

6(2a + 4b+ c) b′ = 1
6(−a−2b+ c)

Origin at x,0,0

Along [210] p2gm
a′ = 1

2 b b′ = 1
3 c

Origin at x, 1
2 x,0
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R 3̄c No. 167 CONTINUED

HEXAGONAL AXES

Maximal non-isomorphic subgroups
I [2] R3c (161) (1; 2; 3; 10; 11; 12)+

[2] R32 (155) (1; 2; 3; 4; 5; 6)+
[2] R 3̄1 (R 3̄, 148) (1; 2; 3; 7; 8; 9)+

{
[3] R12/c (C 2/c, 15) (1; 4; 7; 10)+
[3] R12/c (C 2/c, 15) (1; 5; 7; 11)+
[3] R12/c (C 2/c, 15) (1; 6; 7; 12)+

IIa
⎧
⎨

⎩

[3] P 3̄c1 (165) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12
[3] P 3̄c1 (165) 1; 2; 3; 10; 11; 12; (4; 5; 6; 7; 8; 9)+ ( 2

3 ,
1
3 ,

1
3 )

[3] P 3̄c1 (165) 1; 2; 3; 10; 11; 12; (4; 5; 6; 7; 8; 9)+ ( 1
3 ,

2
3 ,

2
3 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [4] R 3̄c (a′ = −2a,b′ = −2b) (167); [5] R 3̄c (a′ = −a,b′ = −b,c′ = 5c) (167)

Minimal non-isomorphic supergroups
I [4] Pn 3̄n (222); [4] Pm 3̄n (223); [4] F m 3̄c (226); [4] F d 3̄c (228); [4] I a 3̄d (230)

II [2] R 3̄m (a′ = −a,b′ = −b,c′ = 1
2 c) (166); [3] P 3̄ 1c (a′ = 1

3 (2a + b),b′ = 1
3 (−a + b),c′ = 1

3 c) (163)

RHOMBOHEDRAL AXES

Maximal non-isomorphic subgroups
I [2] R3c (161) 1; 2; 3; 10; 11; 12

[2] R32 (155) 1; 2; 3; 4; 5; 6
[2] R 3̄1 (R 3̄, 148) 1; 2; 3; 7; 8; 9

{
[3] R12/c (C 2/c, 15) 1; 4; 7; 10
[3] R12/c (C 2/c, 15) 1; 5; 7; 11
[3] R12/c (C 2/c, 15) 1; 6; 7; 12

IIa none

IIb [3] P 3̄c1 (a′ = a−b,b′ = b− c,c′ = a + b+ c) (165)

Maximal isomorphic subgroups of lowest index
IIc [4] R 3̄c (a′ = −a + b+ c,b′ = a−b+ c,c′ = a + b− c) (167); [5] R 3̄c (a′ = a + 2b+ 2c,b′ = 2a + b+ 2c,c′ = 2a + 2b+ c) (167)

Minimal non-isomorphic supergroups
I [4] Pn 3̄n (222); [4] Pm 3̄n (223); [4] F m 3̄c (226); [4] F d 3̄c (228); [4] I a 3̄d (230)

II [2] R 3̄m (a′ = 1
2 (−a + b+ c),b′ = 1

2(a−b+ c),c′ = 1
2(a + b− c)) (166);

[3] P 3̄1c (a′ = 1
3(2a−b− c),b′ = 1

3 (−a + 2b− c),c′ = 1
3 (a + b+ c)) (163)
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Trigonal 3̄m D6
3d R 3̄c

Patterson symmetry R 3̄m R 3̄2/c No. 167
RHOMBOHEDRAL AXES
(For drawings see hexagonal axes)

Origin at centre (3̄) at 3̄c

Asymmetric unit 1
4 ≤ x ≤ 5

4 ; 1
4 ≤ y ≤ 5

4 ; 1
4 ≤ z ≤ 3

4 ; y ≤ x; z ≤ min(y, 3
2 − x)

Vertices 1
4 ,

1
4 ,

1
4

5
4 ,

1
4 ,

1
4

5
4 ,

5
4 ,

1
4

3
4 ,

3
4 ,

3
4

Symmetry operations

(1) 1 (2) 3+ x,x,x (3) 3− x,x,x
(4) 2 x̄+ 1

2 ,
1
4 ,x (5) 2 x, x̄ + 1

2 ,
1
4 (6) 2 1

4 ,y + 1
2 , ȳ

(7) 1̄ 0,0,0 (8) 3̄+ x,x,x; 0,0,0 (9) 3̄− x,x,x; 0,0,0
(10) n( 1

2 ,
1
2 ,

1
2 ) x,y,x (11) n( 1

2 ,
1
2 ,

1
2) x,x,z (12) n( 1

2 ,
1
2 ,

1
2 ) x,y,y

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 f 1 (1) x,y,z (2) z,x,y (3) y,z,x
(4) z̄+ 1

2 , ȳ + 1
2 , x̄ + 1

2 (5) ȳ+ 1
2 , x̄ + 1

2 , z̄+ 1
2 (6) x̄ + 1

2 , z̄+ 1
2 , ȳ + 1

2

(7) x̄, ȳ, z̄ (8) z̄, x̄, ȳ (9) ȳ, z̄, x̄
(10) z+ 1

2 ,y + 1
2 ,x + 1

2 (11) y + 1
2 ,x + 1

2 ,z+ 1
2 (12) x + 1

2 ,z+ 1
2 ,y + 1

2

hhl : l = 2n
hhh : h = 2n

Special: as above, plus

6 e . 2 x, x̄ + 1
2 ,

1
4

1
4 ,x, x̄ + 1

2 x̄+ 1
2 ,

1
4 ,x

x̄,x + 1
2 ,

3
4

3
4 , x̄,x + 1

2 x + 1
2 ,

3
4 , x̄

no extra conditions

6 d 1̄ 1
2 ,0,0 0, 1

2 ,0 0,0, 1
2

1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k + l = 2n

4 c 3 . x,x,x x̄ + 1
2 , x̄ + 1

2 , x̄ + 1
2 x̄, x̄, x̄ x + 1

2 ,x + 1
2 ,x + 1

2 hkl : h + k + l = 2n

2 b 3̄ . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

2 a 3 2 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

Symmetry of special projections
Along [111] p6mm
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [11̄0] p2
a′ = 1

2(a + b−2c) b′ = 1
2 c

Origin at x, x̄,0

Along [21̄1̄] p2gm
a′ = 1

2 (b− c) b′ = 1
3 (a + b+ c)

Origin at 2x, x̄, x̄

(Continued on preceding page)
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P6 C1
6 6 Hexagonal

No. 168 P6 Patterson symmetry P6/m

Origin on 6

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1; x ≤ (1 + y)/2; y ≤ min(1− x,x)
Vertices 0,0,0 1

2 ,0,0 2
3 ,

1
3 ,0

1
2 ,

1
2 ,0

0,0,1 1
2 ,0,1 2

3 ,
1
3 ,1

1
2 ,

1
2 ,1

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 0,0,z (5) 6− 0,0,z (6) 6+ 0,0,z
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CONTINUED No. 168 P6

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 d 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ,z (5) y, x̄ + y,z (6) x− y,x,z

no conditions

Special: no extra conditions

3 c 2 . . 1
2 ,0,z 0, 1

2 ,z
1
2 ,

1
2 ,z

2 b 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z

1 a 6 . . 0,0,z

Symmetry of special projections
Along [001] p6
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p1m1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P3 (143) 1; 2; 3

[3] P2 (3) 1; 4
IIa none

IIb [2] P63 (c′ = 2c) (173); [3] P64 (c′ = 3c) (172); [3] P62 (c′ = 3c) (171)

Maximal isomorphic subgroups of lowest index
IIc [2] P6 (c′ = 2c) (168); [3] H 6 (a′ = 3a,b′ = 3b) (P6, 168)

Minimal non-isomorphic supergroups
I [2] P6/m (175); [2] P622 (177); [2] P6mm (183); [2] P6cc (184)

II none
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P61 C2
6 6 Hexagonal

No. 169 P61 Patterson symmetry P6/m

Origin on 61

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
6

Vertices 0,0,0 1,0,0 1,1,0 0,1,0

0,0, 1
6 1,0, 1

6 1,1, 1
6 0,1, 1

6

Symmetry operations

(1) 1 (2) 3+(0,0, 1
3 ) 0,0,z (3) 3−(0,0, 2

3 ) 0,0,z
(4) 2(0,0, 1

2) 0,0,z (5) 6−(0,0, 5
6 ) 0,0,z (6) 6+(0,0, 1

6 ) 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 a 1 (1) x,y,z (2) ȳ,x− y,z+ 1
3 (3) x̄+ y, x̄,z+ 2

3

(4) x̄, ȳ,z+ 1
2 (5) y, x̄ + y,z+ 5

6 (6) x− y,x,z+ 1
6

000l : l = 6n

Symmetry of special projections
Along [001] p6
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p1g1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P31 (144) 1; 2; 3

[3] P21 (4) 1; 4
IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] H 61 (a′ = 3a,b′ = 3b) (P61, 169); [5] P65 (c′ = 5c) (170); [7] P61 (c′ = 7c) (169)

Minimal non-isomorphic supergroups
I [2] P61 22 (178)

II [2] P62 (c′ = 1
2 c) (171); [3] P63 (c′ = 1

3 c) (173)
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Hexagonal 6 C3
6 P65

Patterson symmetry P6/m P65 No. 170

Origin on 65

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
6

Vertices 0,0,0 1,0,0 1,1,0 0,1,0

0,0, 1
6 1,0, 1

6 1,1, 1
6 0,1, 1

6

Symmetry operations

(1) 1 (2) 3+(0,0, 2
3 ) 0,0,z (3) 3−(0,0, 1

3 ) 0,0,z
(4) 2(0,0, 1

2) 0,0,z (5) 6−(0,0, 1
6 ) 0,0,z (6) 6+(0,0, 5

6 ) 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 a 1 (1) x,y,z (2) ȳ,x− y,z+ 2
3 (3) x̄+ y, x̄,z+ 1

3

(4) x̄, ȳ,z+ 1
2 (5) y, x̄ + y,z+ 1

6 (6) x− y,x,z+ 5
6

000l : l = 6n

Symmetry of special projections
Along [001] p6
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p1g1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P32 (145) 1; 2; 3

[3] P21 (4) 1; 4

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] H 65 (a′ = 3a,b′ = 3b) (P65, 170); [5] P61 (c′ = 5c) (169); [7] P65 (c′ = 7c) (170)

Minimal non-isomorphic supergroups
I [2] P65 22 (179)

II [2] P64 (c′ = 1
2 c) (172); [3] P63 (c′ = 1

3 c) (173)
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P62 C4
6 6 Hexagonal

No. 171 P62 Patterson symmetry P6/m

Origin on 2 on 62

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
3 ; y ≤ x

Vertices 0,0,0 1,0,0 1,1,0
0,0, 1

3 1,0, 1
3 1,1, 1

3

Symmetry operations

(1) 1 (2) 3+(0,0, 2
3 ) 0,0,z (3) 3−(0,0, 1

3 ) 0,0,z
(4) 2 0,0,z (5) 6−(0,0, 2

3 ) 0,0,z (6) 6+(0,0, 1
3 ) 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 c 1 (1) x,y,z (2) ȳ,x− y,z+ 2
3 (3) x̄ + y, x̄,z+ 1

3

(4) x̄, ȳ,z (5) y, x̄ + y,z+ 2
3 (6) x− y,x,z+ 1

3

000l : l = 3n

Special: as above, plus

3 b 2 . . 1
2 ,

1
2 ,z

1
2 ,0,z+ 2

3 0, 1
2 ,z+ 1

3 hkil : h = 2n + 1
or k = 2n + 1
or l = 3n

3 a 2 . . 0,0,z 0,0,z+ 2
3 0,0,z+ 1

3 hkil : l = 3n

Symmetry of special projections
Along [001] p6
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p1m1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P32 (145) 1; 2; 3

[3] P2 (3) 1; 4
IIa none
IIb [2] P61 (c′ = 2c) (169)

Maximal isomorphic subgroups of lowest index
IIc [2] P64 (c′ = 2c) (172); [3] H 62 (a′ = 3a,b′ = 3b) (P62, 171); [7] P62 (c′ = 7c) (171)

Minimal non-isomorphic supergroups
I [2] P62 22 (180)

II [3] P6 (c′ = 1
3 c) (168)
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Hexagonal 6 C5
6 P64

Patterson symmetry P6/m P64 No. 172

Origin on 2 on 64

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
3 ; y ≤ x

Vertices 0,0,0 1,0,0 1,1,0
0,0, 1

3 1,0, 1
3 1,1, 1

3

Symmetry operations

(1) 1 (2) 3+(0,0, 1
3 ) 0,0,z (3) 3−(0,0, 2

3 ) 0,0,z
(4) 2 0,0,z (5) 6−(0,0, 1

3 ) 0,0,z (6) 6+(0,0, 2
3 ) 0,0,z

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 c 1 (1) x,y,z (2) ȳ,x− y,z+ 1
3 (3) x̄ + y, x̄,z+ 2

3

(4) x̄, ȳ,z (5) y, x̄ + y,z+ 1
3 (6) x− y,x,z+ 2

3

000l : l = 3n

Special: as above, plus

3 b 2 . . 1
2 ,

1
2 ,z

1
2 ,0,z+ 1

3 0, 1
2 ,z+ 2

3 hkil : h = 2n + 1
or k = 2n + 1
or l = 3n

3 a 2 . . 0,0,z 0,0,z+ 1
3 0,0,z+ 2

3 hkil : l = 3n

Symmetry of special projections
Along [001] p6
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p1m1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P31 (144) 1; 2; 3

[3] P2 (3) 1; 4
IIa none
IIb [2] P65 (c′ = 2c) (170)

Maximal isomorphic subgroups of lowest index
IIc [2] P62 (c′ = 2c) (171); [3] H 64 (a′ = 3a,b′ = 3b) (P64, 172); [7] P64 (c′ = 7c) (172)

Minimal non-isomorphic supergroups
I [2] P64 22 (181)

II [3] P6 (c′ = 1
3 c) (168)
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P63 C6
6 6 Hexagonal

No. 173 P63 Patterson symmetry P6/m

Origin on 3 on 63

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0
0,0, 1

2
1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
3 ,

2
3 ,

1
2 0, 1

2 ,
1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2(0,0, 1

2) 0,0,z (5) 6−(0,0, 1
2 ) 0,0,z (6) 6+(0,0, 1

2 ) 0,0,z
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CONTINUED No. 173 P63

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 c 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ,z+ 1

2 (5) y, x̄ + y,z+ 1
2 (6) x− y,x,z+ 1

2

000l : l = 2n

Special: as above, plus

2 b 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z+ 1

2 hkil : l = 2n
or h− k = 3n + 1
or h− k = 3n + 2

2 a 3 . . 0,0,z 0,0,z+ 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p6
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p1g1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P3 (143) 1; 2; 3

[3] P21 (4) 1; 4

IIa none

IIb [3] P65 (c′ = 3c) (170); [3] P61 (c′ = 3c) (169)

Maximal isomorphic subgroups of lowest index
IIc [3] P63 (c′ = 3c) (173); [3] H 63 (a′ = 3a,b′ = 3b) (P63, 173)

Minimal non-isomorphic supergroups
I [2] P63/m (176); [2] P63 22 (182); [2] P63 cm (185); [2] P63 mc (186)
II [2] P6 (c′ = 1

2 c) (168)

559



P 6̄ C1
3h 6̄ Hexagonal

No. 174 P 6̄ Patterson symmetry P6/m

Origin at 6̄

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
3 ,

2
3 ,

1
2 0, 1

2 ,
1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) m x,y,0 (5) 6̄− 0,0,z; 0,0,0 (6) 6̄+ 0,0,z; 0,0,0
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CONTINUED No. 174 P 6̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

6 l 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) x,y, z̄ (5) ȳ,x− y, z̄ (6) x̄+ y, x̄, z̄

no conditions

Special: no extra conditions

3 k m . . x,y, 1
2 ȳ,x− y, 1

2 x̄ + y, x̄, 1
2

3 j m . . x,y,0 ȳ,x− y,0 x̄ + y, x̄,0

2 i 3 . . 2
3 ,

1
3 ,z

2
3 ,

1
3 , z̄

2 h 3 . . 1
3 ,

2
3 ,z

1
3 ,

2
3 , z̄

2 g 3 . . 0,0,z 0,0, z̄

1 f 6̄ . . 2
3 ,

1
3 ,

1
2

1 e 6̄ . . 2
3 ,

1
3 ,0

1 d 6̄ . . 1
3 ,

2
3 ,

1
2

1 c 6̄ . . 1
3 ,

2
3 ,0

1 b 6̄ . . 0,0, 1
2

1 a 6̄ . . 0,0,0

Symmetry of special projections
Along [001] p3
a′ = a b′ = b
Origin at 0,0,z

Along [100] p11m
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p11m
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P3 (143) 1; 2; 3

[3] Pm (6) 1; 4

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [2] P 6̄ (c′ = 2c) (174); [3] H 6̄ (a′ = 3a,b′ = 3b) (P 6̄, 174)

Minimal non-isomorphic supergroups
I [2] P6/m (175); [2] P63/m (176); [2] P 6̄m2 (187); [2] P 6̄c2 (188); [2] P 6̄ 2m (189); [2] P 6̄ 2c (190)

II none
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P6/m C1
6h 6/m Hexagonal

No. 175 P6/m Patterson symmetry P6/m

Origin at centre (6/m)

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,x)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
2 ,

1
2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 0,0,z (5) 6− 0,0,z (6) 6+ 0,0,z
(7) 1̄ 0,0,0 (8) 3̄+ 0,0,z; 0,0,0 (9) 3̄− 0,0,z; 0,0,0

(10) m x,y,0 (11) 6̄− 0,0,z; 0,0,0 (12) 6̄+ 0,0,z; 0,0,0
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CONTINUED No. 175 P6/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 l 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) x̄, ȳ,z (5) y, x̄ + y,z (6) x− y,x,z
(7) x̄, ȳ, z̄ (8) y, x̄ + y, z̄ (9) x− y,x, z̄

(10) x,y, z̄ (11) ȳ,x− y, z̄ (12) x̄+ y, x̄, z̄

no conditions

Special: no extra conditions

6 k m . . x,y, 1
2 ȳ,x− y, 1

2 x̄ + y, x̄, 1
2 x̄, ȳ, 1

2 y, x̄ + y, 1
2 x− y,x, 1

2

6 j m . . x,y,0 ȳ,x− y,0 x̄+ y, x̄,0 x̄, ȳ,0 y, x̄ + y,0 x− y,x,0

6 i 2 . . 1
2 ,0,z 0, 1

2 ,z
1
2 ,

1
2 ,z

1
2 ,0, z̄ 0, 1

2 , z̄
1
2 ,

1
2 , z̄

4 h 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z

2
3 ,

1
3 , z̄

1
3 ,

2
3 , z̄

3 g 2/m . . 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2

3 f 2/m . . 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

2 e 6 . . 0,0,z 0,0, z̄

2 d 6̄ . . 1
3 ,

2
3 ,

1
2

2
3 ,

1
3 ,

1
2

2 c 6̄ . . 1
3 ,

2
3 ,0

2
3 ,

1
3 ,0

1 b 6/m . . 0,0, 1
2

1 a 6/m . . 0,0,0

Symmetry of special projections
Along [001] p6
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P 6̄ (174) 1; 2; 3; 10; 11; 12

[2] P6 (168) 1; 2; 3; 4; 5; 6
[2] P 3̄ (147) 1; 2; 3; 7; 8; 9
[3] P2/m (10) 1; 4; 7; 10

IIa none

IIb [2] P63/m (c′ = 2c) (176)

Maximal isomorphic subgroups of lowest index
IIc [2] P6/m (c′ = 2c) (175); [3] H 6/m (a′ = 3a,b′ = 3b) (P6/m, 175)

Minimal non-isomorphic supergroups
I [2] P6/mmm (191); [2] P6/mcc (192)
II none
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P63/m C2
6h 6/m Hexagonal

No. 176 P63/m Patterson symmetry P6/m

Origin at centre (3̄) on 63

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
4 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
4

1
2 ,0, 1

4
2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

1
4 0, 1

2 ,
1
4

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2(0,0, 1

2 ) 0,0,z (5) 6−(0,0, 1
2 ) 0,0,z (6) 6+(0,0, 1

2 ) 0,0,z
(7) 1̄ 0,0,0 (8) 3̄+ 0,0,z; 0,0,0 (9) 3̄− 0,0,z; 0,0,0

(10) m x,y, 1
4 (11) 6̄− 0,0,z; 0,0, 1

4 (12) 6̄+ 0,0,z; 0,0, 1
4
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CONTINUED No. 176 P63/m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 i 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ,z+ 1

2 (5) y, x̄ + y,z+ 1
2 (6) x− y,x,z+ 1

2

(7) x̄, ȳ, z̄ (8) y, x̄ + y, z̄ (9) x− y,x, z̄
(10) x,y, z̄ + 1

2 (11) ȳ,x− y, z̄+ 1
2 (12) x̄ + y, x̄, z̄+ 1

2

000l : l = 2n

Special: as above, plus

6 h m . . x,y, 1
4 ȳ,x− y, 1

4 x̄ + y, x̄, 1
4 x̄, ȳ, 3

4 y, x̄ + y, 3
4 x− y,x, 3

4 no extra conditions

6 g 1̄ 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2 hkil : l = 2n

4 f 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z+ 1

2
2
3 ,

1
3 , z̄

1
3 ,

2
3 , z̄+ 1

2 hkil : l = 2n
or h− k = 3n + 1
or h− k = 3n + 2

4 e 3 . . 0,0,z 0,0,z+ 1
2 0,0, z̄ 0,0, z̄+ 1

2 hkil : l = 2n

2 d 6̄ . . 2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

3
4 hkil : l = 2n

or h− k = 3n + 1
or h− k = 3n + 2

2 c 6̄ . . 1
3 ,

2
3 ,

1
4

2
3 ,

1
3 ,

3
4 hkil : l = 2n

or h− k = 3n + 1
or h− k = 3n + 2

2 b 3̄ . . 0,0,0 0,0, 1
2 hkil : l = 2n

2 a 6̄ . . 0,0, 1
4 0,0, 3

4 hkil : l = 2n

Symmetry of special projections
Along [001] p6
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2gm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P 6̄ (174) 1; 2; 3; 10; 11; 12

[2] P63 (173) 1; 2; 3; 4; 5; 6
[2] P 3̄ (147) 1; 2; 3; 7; 8; 9
[3] P21/m (11) 1; 4; 7; 10

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P63/m (c′ = 3c) (176); [3] H 63/m (a′ = 3a,b′ = 3b) (P63/m, 176)

Minimal non-isomorphic supergroups
I [2] P63/mcm (193); [2] P63/mmc (194)

II [2] P6/m (c′ = 1
2 c) (175)
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P622 D1
6 622 Hexagonal

No. 177 P622 Patterson symmetry P6/mmm

Origin at 622

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,x)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
2 ,

1
2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 0,0,z (5) 6− 0,0,z (6) 6+ 0,0,z
(7) 2 x,x,0 (8) 2 x,0,0 (9) 2 0,y,0

(10) 2 x, x̄,0 (11) 2 x,2x,0 (12) 2 2x,x,0

Maximal isomorphic subgroups of lowest index
IIc [2] P622 (c′ = 2c) (177); [3] H 622 (a′ = 3a,b′ = 3b) (P622, 177)

Minimal non-isomorphic supergroups
I [2] P6/mmm (191); [2] P6/mcc (192)

II none
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CONTINUED No. 177 P622

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 n 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) x̄, ȳ,z (5) y, x̄ + y,z (6) x− y,x,z
(7) y,x, z̄ (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄

(10) ȳ, x̄, z̄ (11) x̄+ y,y, z̄ (12) x,x− y, z̄

no conditions

Special: no extra conditions

6 m . . 2 x, x̄, 1
2 x,2x, 1

2 2x̄, x̄, 1
2 x̄,x, 1

2 x̄,2x̄, 1
2 2x,x, 1

2

6 l . . 2 x, x̄,0 x,2x,0 2x̄, x̄,0 x̄,x,0 x̄,2x̄,0 2x,x,0

6 k . 2 . x,0, 1
2 0,x, 1

2 x̄, x̄, 1
2 x̄,0, 1

2 0, x̄, 1
2 x,x, 1

2

6 j . 2 . x,0,0 0,x,0 x̄, x̄,0 x̄,0,0 0, x̄,0 x,x,0

6 i 2 . . 1
2 ,0,z 0, 1

2 ,z
1
2 ,

1
2 ,z 0, 1

2 , z̄
1
2 ,0, z̄ 1

2 ,
1
2 , z̄

4 h 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z

2
3 ,

1
3 , z̄

1
3 ,

2
3 , z̄

3 g 2 2 2 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2

3 f 2 2 2 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

2 e 6 . . 0,0,z 0,0, z̄

2 d 3 . 2 1
3 ,

2
3 ,

1
2

2
3 ,

1
3 ,

1
2

2 c 3 . 2 1
3 ,

2
3 ,0

2
3 ,

1
3 ,0

1 b 6 2 2 0,0, 1
2

1 a 6 2 2 0,0,0

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P611 (P6, 168) 1; 2; 3; 4; 5; 6

[2] P321 (150) 1; 2; 3; 7; 8; 9
[2] P312 (149) 1; 2; 3; 10; 11; 12

{
[3] P222 (C 222, 21) 1; 4; 7; 10
[3] P222 (C 222, 21) 1; 4; 8; 11
[3] P222 (C 222, 21) 1; 4; 9; 12

IIa none

IIb [2] P63 22 (c′ = 2c) (182); [3] P64 22 (c′ = 3c) (181); [3] P62 22 (c′ = 3c) (180)

(Continued on preceding page)
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P61 22 D2
6 622 Hexagonal

No. 178 P61 22 Patterson symmetry P6/mmm

Origin on 2[100] at 61 (2,1,1)1

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
12

Vertices 0,0,0 1,0,0 1,1,0 0,1,0

0,0, 1
12 1,0, 1

12 1,1, 1
12 0,1, 1

12

Symmetry operations

(1) 1 (2) 3+(0,0, 1
3 ) 0,0,z (3) 3−(0,0, 2

3 ) 0,0,z
(4) 2(0,0, 1

2 ) 0,0,z (5) 6−(0,0, 5
6 ) 0,0,z (6) 6+(0,0, 1

6 ) 0,0,z
(7) 2 x,x, 1

6 (8) 2 x,0,0 (9) 2 0,y, 1
3

(10) 2 x, x̄, 5
12 (11) 2 x,2x, 1

4 (12) 2 2x,x, 1
12
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CONTINUED No. 178 P61 22

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 c 1 (1) x,y,z (2) ȳ,x− y,z+ 1
3 (3) x̄ + y, x̄,z+ 2

3

(4) x̄, ȳ,z+ 1
2 (5) y, x̄ + y,z+ 5

6 (6) x− y,x,z+ 1
6

(7) y,x, z̄ + 1
3 (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄+ 2

3

(10) ȳ, x̄, z̄+ 5
6 (11) x̄ + y,y, z̄+ 1

2 (12) x,x− y, z̄+ 1
6

000l : l = 6n

Special: as above, plus

6 b . . 2 x,2x, 1
4 2x̄, x̄, 7

12 x, x̄, 11
12 x̄,2x̄, 3

4 2x,x, 1
12 x̄,x, 5

12 hh2hl : l = 2n
or l = 3n + 1
or l = 3n + 2

6 a . 2 . x,0,0 0,x, 1
3 x̄, x̄, 2

3 x̄,0, 1
2 0, x̄, 5

6 x,x, 1
6 hh̄0l : l = 2n

or l = 3n + 1
or l = 3n + 2

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2gm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x, 1
12

Maximal non-isomorphic subgroups
I [2] P61 11 (P61, 169) 1; 2; 3; 4; 5; 6

[2] P31 21 (152) 1; 2; 3; 7; 8; 9
[2] P31 12 (151) 1; 2; 3; 10; 11; 12

{
[3] P21 22 (C 2221, 20) 1; 4; 7; 10
[3] P21 22 (C 2221, 20) 1; 4; 8; 11
[3] P21 22 (C 2221, 20) 1; 4; 9; 12

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] H 61 22 (a′ = 3a,b′ = 3b) (P61 22, 178); [5] P65 22 (c′ = 5c) (179); [7] P61 22 (c′ = 7c) (178)

Minimal non-isomorphic supergroups
I none

II [2] P62 22 (c′ = 1
2 c) (180); [3] P63 22 (c′ = 1

3 c) (182)
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P65 22 D3
6 622 Hexagonal

No. 179 P65 22 Patterson symmetry P6/mmm

Origin on 2[100] at 65 (2,1,1)1

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
12

Vertices 0,0,0 1,0,0 1,1,0 0,1,0

0,0, 1
12 1,0, 1

12 1,1, 1
12 0,1, 1

12

Symmetry operations

(1) 1 (2) 3+(0,0, 2
3 ) 0,0,z (3) 3−(0,0, 1

3 ) 0,0,z
(4) 2(0,0, 1

2 ) 0,0,z (5) 6−(0,0, 1
6 ) 0,0,z (6) 6+(0,0, 5

6 ) 0,0,z
(7) 2 x,x, 1

3 (8) 2 x,0,0 (9) 2 0,y, 1
6

(10) 2 x, x̄, 1
12 (11) 2 x,2x, 1

4 (12) 2 2x,x, 5
12
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CONTINUED No. 179 P65 22

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 c 1 (1) x,y,z (2) ȳ,x− y,z+ 2
3 (3) x̄ + y, x̄,z+ 1

3

(4) x̄, ȳ,z+ 1
2 (5) y, x̄ + y,z+ 1

6 (6) x− y,x,z+ 5
6

(7) y,x, z̄ + 2
3 (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄+ 1

3

(10) ȳ, x̄, z̄+ 1
6 (11) x̄ + y,y, z̄+ 1

2 (12) x,x− y, z̄+ 5
6

000l : l = 6n

Special: as above, plus

6 b . . 2 x,2x, 3
4 2x̄, x̄, 5

12 x, x̄, 1
12 x̄,2x̄, 1

4 2x,x, 11
12 x̄,x, 7

12 hh2hl : l = 2n
or l = 3n + 1
or l = 3n + 2

6 a . 2 . x,0,0 0,x, 2
3 x̄, x̄, 1

3 x̄,0, 1
2 0, x̄, 1

6 x,x, 5
6 hh̄0l : l = 2n

or l = 3n + 1
or l = 3n + 2

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2gm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x, 5
12

Maximal non-isomorphic subgroups
I [2] P65 11 (P65, 170) 1; 2; 3; 4; 5; 6

[2] P32 21 (154) 1; 2; 3; 7; 8; 9
[2] P32 12 (153) 1; 2; 3; 10; 11; 12

{
[3] P21 22 (C 2221, 20) 1; 4; 7; 10
[3] P21 22 (C 2221, 20) 1; 4; 8; 11
[3] P21 22 (C 2221, 20) 1; 4; 9; 12

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] H 65 22 (a′ = 3a,b′ = 3b) (P65 22, 179); [5] P61 22 (c′ = 5c) (178); [7] P65 22 (c′ = 7c) (179)

Minimal non-isomorphic supergroups
I none

II [2] P64 22 (c′ = 1
2 c) (181); [3] P63 22 (c′ = 1

3 c) (182)
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P62 22 D4
6 622 Hexagonal

No. 180 P62 22 Patterson symmetry P6/mmm

Origin at 222 at 62 (2,1,1)(1,2,1)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
6 ; y ≤ x

Vertices 0,0,0 1,0,0 1,1,0
0,0, 1

6 1,0, 1
6 1,1, 1

6

Symmetry operations

(1) 1 (2) 3+(0,0, 2
3 ) 0,0,z (3) 3−(0,0, 1

3 ) 0,0,z
(4) 2 0,0,z (5) 6−(0,0, 2

3 ) 0,0,z (6) 6+(0,0, 1
3 ) 0,0,z

(7) 2 x,x, 1
3 (8) 2 x,0,0 (9) 2 0,y, 1

6

(10) 2 x, x̄, 1
3 (11) 2 x,2x,0 (12) 2 2x,x, 1

6
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CONTINUED No. 180 P62 22

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 k 1 (1) x,y,z (2) ȳ,x− y,z+ 2
3 (3) x̄ + y, x̄,z+ 1

3

(4) x̄, ȳ,z (5) y, x̄ + y,z+ 2
3 (6) x− y,x,z+ 1

3

(7) y,x, z̄ + 2
3 (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄+ 1

3

(10) ȳ, x̄, z̄+ 2
3 (11) x̄ + y,y, z̄ (12) x,x− y, z̄+ 1

3

000l : l = 3n

Special: as above, plus

6 j . . 2 x,2x, 1
2 2x̄, x̄, 1

6 x, x̄, 5
6 x̄,2x̄, 1

2 2x,x, 1
6 x̄,x, 5

6 no extra conditions

6 i . . 2 x,2x,0 2x̄, x̄, 2
3 x, x̄, 1

3 x̄,2x̄,0 2x,x, 2
3 x̄,x, 1

3 no extra conditions

6 h . 2 . x,0, 1
2 0,x, 1

6 x̄, x̄, 5
6 x̄,0, 1

2 0, x̄, 1
6 x,x, 5

6 no extra conditions

6 g . 2 . x,0,0 0,x, 2
3 x̄, x̄, 1

3 x̄,0,0 0, x̄, 2
3 x,x, 1

3 no extra conditions

6 f 2 . . 1
2 ,0,z 0, 1

2 ,z+ 2
3

1
2 ,

1
2 ,z+ 1

3 0, 1
2 , z̄+ 2

3
1
2 ,0, z̄ 1

2 ,
1
2 , z̄+ 1

3 hkil : h = 2n + 1
or k = 2n + 1
or l = 3n

6 e 2 . . 0,0,z 0,0,z+ 2
3 0,0,z+ 1

3 0,0, z̄+ 2
3 0,0, z̄ 0,0, z̄+ 1

3 hkil : l = 3n

3 d 2 2 2 1
2 ,0, 1

2 0, 1
2 ,

1
6

1
2 ,

1
2 ,

5
6 hkil : h = 2n + 1

or k = 2n + 1
or l = 3n

3 c 2 2 2 1
2 ,0,0 0, 1

2 ,
2
3

1
2 ,

1
2 ,

1
3 hkil : h = 2n + 1

or k = 2n + 1
or l = 3n

3 b 2 2 2 0,0, 1
2 0,0, 1

6 0,0, 5
6 hkil : l = 3n

3 a 2 2 2 0,0,0 0,0, 2
3 0,0, 1

3 hkil : l = 3n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x, 1
6

Maximal non-isomorphic subgroups
I [2] P62 11 (P62, 171) 1; 2; 3; 4; 5; 6

[2] P32 21 (154) 1; 2; 3; 7; 8; 9
[2] P32 12 (153) 1; 2; 3; 10; 11; 12

{
[3] P222 (C 222, 21) 1; 4; 7; 10
[3] P222 (C 222, 21) 1; 4; 8; 11
[3] P222 (C 222, 21) 1; 4; 9; 12

IIa none

IIb [2] P61 22 (c′ = 2c) (178)

Maximal isomorphic subgroups of lowest index
IIc [2] P64 22 (c′ = 2c) (181); [3] H 62 22 (a′ = 3a,b′ = 3b) (P62 22, 180); [7] P62 22 (c′ = 7c) (180)

Minimal non-isomorphic supergroups
I none

II [3] P622 (c′ = 1
3 c) (177)
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P64 22 D5
6 622 Hexagonal

No. 181 P64 22 Patterson symmetry P6/mmm

Origin at 222 at 64 (2,1,1)(1,2,1)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
6 ; y ≤ x

Vertices 0,0,0 1,0,0 1,1,0

0,0, 1
6 1,0, 1

6 1,1, 1
6

Symmetry operations

(1) 1 (2) 3+(0,0, 1
3 ) 0,0,z (3) 3−(0,0, 2

3 ) 0,0,z
(4) 2 0,0,z (5) 6−(0,0, 1

3 ) 0,0,z (6) 6+(0,0, 2
3 ) 0,0,z

(7) 2 x,x, 1
6 (8) 2 x,0,0 (9) 2 0,y, 1

3

(10) 2 x, x̄, 1
6 (11) 2 x,2x,0 (12) 2 2x,x, 1

3

574
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CONTINUED No. 181 P64 22

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 k 1 (1) x,y,z (2) ȳ,x− y,z+ 1
3 (3) x̄ + y, x̄,z+ 2

3

(4) x̄, ȳ,z (5) y, x̄ + y,z+ 1
3 (6) x− y,x,z+ 2

3

(7) y,x, z̄ + 1
3 (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄+ 2

3

(10) ȳ, x̄, z̄+ 1
3 (11) x̄ + y,y, z̄ (12) x,x− y, z̄+ 2

3

000l : l = 3n

Special: as above, plus

6 j . . 2 x,2x, 1
2 2x̄, x̄, 5

6 x, x̄, 1
6 x̄,2x̄, 1

2 2x,x, 5
6 x̄,x, 1

6 no extra conditions

6 i . . 2 x,2x,0 2x̄, x̄, 1
3 x, x̄, 2

3 x̄,2x̄,0 2x,x, 1
3 x̄,x, 2

3 no extra conditions

6 h . 2 . x,0, 1
2 0,x, 5

6 x̄, x̄, 1
6 x̄,0, 1

2 0, x̄, 5
6 x,x, 1

6 no extra conditions

6 g . 2 . x,0,0 0,x, 1
3 x̄, x̄, 2

3 x̄,0,0 0, x̄, 1
3 x,x, 2

3 no extra conditions

6 f 2 . . 1
2 ,0,z 0, 1

2 ,z+ 1
3

1
2 ,

1
2 ,z+ 2

3 0, 1
2 , z̄+ 1

3
1
2 ,0, z̄ 1

2 ,
1
2 , z̄+ 2

3 hkil : h = 2n + 1
or k = 2n + 1
or l = 3n

6 e 2 . . 0,0,z 0,0,z+ 1
3 0,0,z+ 2

3 0,0, z̄+ 1
3 0,0, z̄ 0,0, z̄+ 2

3 hkil : l = 3n

3 d 2 2 2 1
2 ,0, 1

2 0, 1
2 ,

5
6

1
2 ,

1
2 ,

1
6 hkil : h = 2n + 1

or k = 2n + 1
or l = 3n

3 c 2 2 2 1
2 ,0,0 0, 1

2 ,
1
3

1
2 ,

1
2 ,

2
3 hkil : h = 2n + 1

or k = 2n + 1
or l = 3n

3 b 2 2 2 0,0, 1
2 0,0, 5

6 0,0, 1
6 hkil : l = 3n

3 a 2 2 2 0,0,0 0,0, 1
3 0,0, 2

3 hkil : l = 3n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x, 1
3

Maximal non-isomorphic subgroups
I [2] P64 11 (P64, 172) 1; 2; 3; 4; 5; 6

[2] P31 21 (152) 1; 2; 3; 7; 8; 9
[2] P31 12 (151) 1; 2; 3; 10; 11; 12

{
[3] P222 (C 222, 21) 1; 4; 7; 10
[3] P222 (C 222, 21) 1; 4; 8; 11
[3] P222 (C 222, 21) 1; 4; 9; 12

IIa none

IIb [2] P65 22 (c′ = 2c) (179)

Maximal isomorphic subgroups of lowest index
IIc [2] P62 22 (c′ = 2c) (180); [3] H 64 22 (a′ = 3a,b′ = 3b) (P64 22, 181); [7] P64 22 (c′ = 7c) (181)

Minimal non-isomorphic supergroups
I none

II [3] P622 (c′ = 1
3 c) (177)
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P63 22 D6
6 622 Hexagonal

No. 182 P63 22 Patterson symmetry P6/mmm

Origin at 321 at 63 21

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
4 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0
0,0, 1

4
1
2 ,0, 1

4
2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

1
4 0, 1

2 ,
1
4

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2(0,0, 1

2 ) 0,0,z (5) 6−(0,0, 1
2 ) 0,0,z (6) 6+(0,0, 1

2 ) 0,0,z
(7) 2 x,x,0 (8) 2 x,0,0 (9) 2 0,y,0

(10) 2 x, x̄, 1
4 (11) 2 x,2x, 1

4 (12) 2 2x,x, 1
4
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CONTINUED No. 182 P63 22

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 i 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) x̄, ȳ,z+ 1

2 (5) y, x̄ + y,z+ 1
2 (6) x− y,x,z+ 1

2

(7) y,x, z̄ (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄
(10) ȳ, x̄, z̄+ 1

2 (11) x̄ + y,y, z̄+ 1
2 (12) x,x− y, z̄+ 1

2

000l : l = 2n

Special: as above, plus

6 h . . 2 x,2x, 1
4 2x̄, x̄, 1

4 x, x̄, 1
4 x̄,2x̄, 3

4 2x,x, 3
4 x̄,x, 3

4 hh2hl : l = 2n

6 g . 2 . x,0,0 0,x,0 x̄, x̄,0 x̄,0, 1
2 0, x̄, 1

2 x,x, 1
2 hh̄0l : l = 2n

4 f 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z+ 1

2
2
3 ,

1
3 , z̄

1
3 ,

2
3 , z̄+ 1

2 hkil : l = 2n
or h− k = 3n + 1
or h− k = 3n + 2

4 e 3 . . 0,0,z 0,0,z+ 1
2 0,0, z̄ 0,0, z̄+ 1

2 hkil : l = 2n

2 d 3 . 2 1
3 ,

2
3 ,

3
4

2
3 ,

1
3 ,

1
4 hkil : l = 2n

or h− k = 3n + 1
or h− k = 3n + 2

2 c 3 . 2 1
3 ,

2
3 ,

1
4

2
3 ,

1
3 ,

3
4 hkil : l = 2n

or h− k = 3n + 1
or h− k = 3n + 2

2 b 3 . 2 0,0, 1
4 0,0, 3

4 hkil : l = 2n

2 a 3 2 . 0,0,0 0,0, 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2gm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x, 1
4

Maximal non-isomorphic subgroups
I [2] P63 11 (P63, 173) 1; 2; 3; 4; 5; 6

[2] P321 (150) 1; 2; 3; 7; 8; 9
[2] P312 (149) 1; 2; 3; 10; 11; 12

{
[3] P21 22 (C 2221, 20) 1; 4; 7; 10
[3] P21 22 (C 2221, 20) 1; 4; 8; 11
[3] P21 22 (C 2221, 20) 1; 4; 9; 12

IIa none

IIb [3] P65 22 (c′ = 3c) (179); [3] P61 22 (c′ = 3c) (178)

Maximal isomorphic subgroups of lowest index
IIc [3] P63 22 (c′ = 3c) (182); [3] H 63 22 (a′ = 3a,b′ = 3b) (P63 22, 182)

Minimal non-isomorphic supergroups
I [2] P63/mcm (193); [2] P63/mmc (194)

II [2] P622 (c′ = 1
2 c) (177)
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P6mm C1
6v 6mm Hexagonal

No. 183 P6mm Patterson symmetry P6/mmm

Origin on 6mm

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

3 ; 0 ≤ z ≤ 1; x ≤ (1 + y)/2; y ≤ x/2

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

0,0,1 1
2 ,0,1 2

3 ,
1
3 ,1

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 0,0,z (5) 6− 0,0,z (6) 6+ 0,0,z
(7) m x, x̄,z (8) m x,2x,z (9) m 2x,x,z

(10) m x,x,z (11) m x,0,z (12) m 0,y,z
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CONTINUED No. 183 P6mm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 f 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) x̄, ȳ,z (5) y, x̄ + y,z (6) x− y,x,z
(7) ȳ, x̄,z (8) x̄+ y,y,z (9) x,x− y,z

(10) y,x,z (11) x− y, ȳ,z (12) x̄, x̄ + y,z

no conditions

Special: no extra conditions

6 e . m . x, x̄,z x,2x,z 2x̄, x̄,z x̄,x,z x̄,2x̄,z 2x,x,z

6 d . . m x,0,z 0,x,z x̄, x̄,z x̄,0,z 0, x̄,z x,x,z

3 c 2 m m 1
2 ,0,z 0, 1

2 ,z
1
2 ,

1
2 ,z

2 b 3 m . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z

1 a 6 m m 0,0,z

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p1m1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P611 (P6, 168) 1; 2; 3; 4; 5; 6

[2] P31m (157) 1; 2; 3; 10; 11; 12
[2] P3m1 (156) 1; 2; 3; 7; 8; 9

{
[3] P2mm (C mm2, 35) 1; 4; 7; 10
[3] P2mm (C mm2, 35) 1; 4; 8; 11
[3] P2mm (C mm2, 35) 1; 4; 9; 12

IIa none

IIb [2] P63 mc (c′ = 2c) (186); [2] P63 cm (c′ = 2c) (185); [2] P6cc (c′ = 2c) (184)

Maximal isomorphic subgroups of lowest index
IIc [2] P6mm (c′ = 2c) (183); [3] H 6mm (a′ = 3a,b′ = 3b) (P6mm, 183)

Minimal non-isomorphic supergroups
I [2] P6/mmm (191)

II none
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P6cc C2
6v 6mm Hexagonal

No. 184 P6cc Patterson symmetry P6/mmm

Origin on 6cc

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,x)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
2 ,

1
2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 0,0,z (5) 6− 0,0,z (6) 6+ 0,0,z
(7) c x, x̄,z (8) c x,2x,z (9) c 2x,x,z

(10) c x,x,z (11) c x,0,z (12) c 0,y,z
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CONTINUED No. 184 P6cc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 d 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ,z (5) y, x̄ + y,z (6) x− y,x,z
(7) ȳ, x̄,z+ 1

2 (8) x̄ + y,y,z+ 1
2 (9) x,x− y,z+ 1

2

(10) y,x,z+ 1
2 (11) x− y, ȳ,z+ 1

2 (12) x̄, x̄ + y,z+ 1
2

hh2hl : l = 2n
hh̄0l : l = 2n
000l : l = 2n

Special: as above, plus

6 c 2 . . 1
2 ,0,z 0, 1

2 ,z
1
2 ,

1
2 ,z 0, 1

2 ,z+ 1
2

1
2 ,0,z+ 1

2
1
2 ,

1
2 ,z+ 1

2 hkil : l = 2n

4 b 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z

1
3 ,

2
3 ,z+ 1

2
2
3 ,

1
3 ,z+ 1

2 hkil : l = 2n

2 a 6 . . 0,0,z 0,0,z+ 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2(a + 2b) b′ = 1
2 c

Origin at x,0,0

Along [210] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [2] P611 (P6, 168) 1; 2; 3; 4; 5; 6

[2] P31c (159) 1; 2; 3; 10; 11; 12
[2] P3c1 (158) 1; 2; 3; 7; 8; 9

{
[3] P2cc (C cc2, 37) 1; 4; 7; 10
[3] P2cc (C cc2, 37) 1; 4; 8; 11
[3] P2cc (C cc2, 37) 1; 4; 9; 12

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P6cc (c′ = 3c) (184); [3] H 6cc (a′ = 3a,b′ = 3b) (P6cc, 184)

Minimal non-isomorphic supergroups
I [2] P6/mcc (192)

II [2] P6mm (c′ = 1
2 c) (183)
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P63 cm C3
6v 6mm Hexagonal

No. 185 P63 cm Patterson symmetry P6/mmm

Origin on 31m on 63 cm

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,x)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
2 ,

1
2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2(0,0, 1

2 ) 0,0,z (5) 6−(0,0, 1
2 ) 0,0,z (6) 6+(0,0, 1

2 ) 0,0,z
(7) c x, x̄,z (8) c x,2x,z (9) c 2x,x,z

(10) m x,x,z (11) m x,0,z (12) m 0,y,z
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CONTINUED No. 185 P63 cm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 d 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) x̄, ȳ,z+ 1

2 (5) y, x̄ + y,z+ 1
2 (6) x− y,x,z+ 1

2

(7) ȳ, x̄,z+ 1
2 (8) x̄ + y,y,z+ 1

2 (9) x,x− y,z+ 1
2

(10) y,x,z (11) x− y, ȳ,z (12) x̄, x̄ + y,z

hh̄0l : l = 2n
000l : l = 2n

Special: as above, plus

6 c . . m x,0,z 0,x,z x̄, x̄,z x̄,0,z+ 1
2 0, x̄,z+ 1

2 x,x,z+ 1
2 no extra conditions

4 b 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z+ 1

2
1
3 ,

2
3 ,z+ 1

2
2
3 ,

1
3 ,z hkil : l = 2n

2 a 3 . m 0,0,z 0,0,z+ 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1m1
a′ = 1

2 (a + 2b) b′ = 1
2 c

Origin at x,0,0

Along [210] p1g1
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P63 11 (P63, 173) 1; 2; 3; 4; 5; 6

[2] P3c1 (158) 1; 2; 3; 7; 8; 9
[2] P31m (157) 1; 2; 3; 10; 11; 12

{
[3] P21 cm (C mc21, 36) 1; 4; 7; 10
[3] P21 cm (C mc21, 36) 1; 4; 8; 11
[3] P21 cm (C mc21, 36) 1; 4; 9; 12

IIa none
IIb [3] H 63 cm (a′ = 3a,b′ = 3b) (P63 mc, 186)

Maximal isomorphic subgroups of lowest index
IIc [3] P63 cm (c′ = 3c) (185); [4] P63 cm (a′ = 2a,b′ = 2b) (185)

Minimal non-isomorphic supergroups
I [2] P63/mcm (193)

II [3] H 63 cm (P63 mc, 186); [2] P6mm (c′ = 1
2 c) (183)
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P63 mc C4
6v 6mm Hexagonal

No. 186 P63 mc Patterson symmetry P6/mmm

Origin on 3m1 on 63 mc

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

3 ; 0 ≤ z ≤ 1; x ≤ (1 + y)/2; y ≤ x/2

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

0,0,1 1
2 ,0,1 2

3 ,
1
3 ,1

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2(0,0, 1

2 ) 0,0,z (5) 6−(0,0, 1
2 ) 0,0,z (6) 6+(0,0, 1

2 ) 0,0,z
(7) m x, x̄,z (8) m x,2x,z (9) m 2x,x,z

(10) c x,x,z (11) c x,0,z (12) c 0,y,z
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CONTINUED No. 186 P63 mc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 d 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ,z+ 1

2 (5) y, x̄ + y,z+ 1
2 (6) x− y,x,z+ 1

2

(7) ȳ, x̄,z (8) x̄ + y,y,z (9) x,x− y,z
(10) y,x,z+ 1

2 (11) x− y, ȳ,z+ 1
2 (12) x̄, x̄ + y,z+ 1

2

hh2hl : l = 2n
000l : l = 2n

Special: as above, plus

6 c . m . x, x̄,z x,2x,z 2x̄, x̄,z x̄,x,z+ 1
2 x̄,2x̄,z+ 1

2 2x,x,z+ 1
2 no extra conditions

2 b 3 m . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z+ 1

2 hkil : l = 2n
or h− k = 3n + 1
or h− k = 3n + 2

2 a 3 m . 0,0,z 0,0,z+ 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p1g1
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p1m1
a′ = 1

2 b b′ = 1
2 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [2] P63 11 (P63, 173) 1; 2; 3; 4; 5; 6

[2] P31c (159) 1; 2; 3; 10; 11; 12
[2] P3m1 (156) 1; 2; 3; 7; 8; 9

{
[3] P21 mc (C mc21, 36) 1; 4; 7; 10
[3] P21 mc (C mc21, 36) 1; 4; 8; 11
[3] P21 mc (C mc21, 36) 1; 4; 9; 12

IIa none
IIb [3] H 63 mc (a′ = 3a,b′ = 3b) (P63 cm, 185)

Maximal isomorphic subgroups of lowest index
IIc [3] P63 mc (c′ = 3c) (186); [4] P63 mc (a′ = 2a,b′ = 2b) (186)

Minimal non-isomorphic supergroups
I [2] P63/mmc (194)

II [3] H 63 mc (P63 cm, 185); [2] P6mm (c′ = 1
2 c) (183)
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P 6̄m2 D1
3h 6̄m2 Hexagonal

No. 187 P 6̄m2 Patterson symmetry P6/mmm

Origin at 6̄m2

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
2 ; x ≤ 2y; y ≤ min(1− x,2x)

Vertices 0,0,0 2
3 ,

1
3 ,0

1
3 ,

2
3 ,0

0,0, 1
2

2
3 ,

1
3 ,

1
2

1
3 ,

2
3 ,

1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) m x,y,0 (5) 6̄− 0,0,z; 0,0,0 (6) 6̄+ 0,0,z; 0,0,0
(7) m x, x̄,z (8) m x,2x,z (9) m 2x,x,z

(10) 2 x, x̄,0 (11) 2 x,2x,0 (12) 2 2x,x,0

Maximal non-isomorphic subgroups
I [2] P 6̄11 (P 6̄, 174) 1; 2; 3; 4; 5; 6

[2] P3m1 (156) 1; 2; 3; 7; 8; 9
[2] P312 (149) 1; 2; 3; 10; 11; 12

{
[3] Pmm2 (Amm2, 38) 1; 4; 7; 10
[3] Pmm2 (Amm2, 38) 1; 4; 8; 11
[3] Pmm2 (Amm2, 38) 1; 4; 9; 12

IIa none
IIb [2] P 6̄c2 (c′ = 2c) (188); [3] H 6̄m2 (a′ = 3a,b′ = 3b) (P 6̄ 2m, 189)

Maximal isomorphic subgroups of lowest index
IIc [2] P 6̄m2 (c′ = 2c) (187); [4] P 6̄m2 (a′ = 2a,b′ = 2b) (187)

Minimal non-isomorphic supergroups
I [2] P6/mmm (191); [2] P63/mmc (194)

II [3] H 6̄m2 (P 6̄ 2m, 189)

586

International Tables for Crystallography (2006). Vol. A, Space group 187, pp. 586–587.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ab/ch7o1v0001/sgtable7o1o187/


CONTINUED No. 187 P 6̄m2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 o 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) x,y, z̄ (5) ȳ,x− y, z̄ (6) x̄+ y, x̄, z̄
(7) ȳ, x̄,z (8) x̄+ y,y,z (9) x,x− y,z

(10) ȳ, x̄, z̄ (11) x̄+ y,y, z̄ (12) x,x− y, z̄

no conditions

Special: no extra conditions

6 n . m . x, x̄,z x,2x,z 2x̄, x̄,z x, x̄, z̄ x,2x, z̄ 2x̄, x̄, z̄

6 m m . . x,y, 1
2 ȳ,x− y, 1

2 x̄ + y, x̄, 1
2 ȳ, x̄, 1

2 x̄ + y,y, 1
2 x,x− y, 1

2

6 l m . . x,y,0 ȳ,x− y,0 x̄ + y, x̄,0 ȳ, x̄,0 x̄+ y,y,0 x,x− y,0

3 k m m 2 x, x̄, 1
2 x,2x, 1

2 2x̄, x̄, 1
2

3 j m m 2 x, x̄,0 x,2x,0 2x̄, x̄,0

2 i 3 m . 2
3 ,

1
3 ,z

2
3 ,

1
3 , z̄

2 h 3 m . 1
3 ,

2
3 ,z

1
3 ,

2
3 , z̄

2 g 3 m . 0,0,z 0,0, z̄

1 f 6̄ m 2 2
3 ,

1
3 ,

1
2

1 e 6̄ m 2 2
3 ,

1
3 ,0

1 d 6̄ m 2 1
3 ,

2
3 ,

1
2

1 c 6̄ m 2 1
3 ,

2
3 ,0

1 b 6̄ m 2 0,0, 1
2

1 a 6̄ m 2 0,0,0

Symmetry of special projections
Along [001] p3m1
a′ = a b′ = b
Origin at 0,0,z

Along [100] p11m
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

(Continued on preceding page)
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P 6̄c2 D2
3h 6̄m2 Hexagonal

No. 188 P 6̄c2 Patterson symmetry P6/mmm

Origin at 3c2

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
4 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
4

1
2 ,0, 1

4
2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

1
4 0, 1

2 ,
1
4

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) m x,y, 1

4 (5) 6̄− 0,0,z; 0,0, 1
4 (6) 6̄+ 0,0,z; 0,0, 1

4

(7) c x, x̄,z (8) c x,2x,z (9) c 2x,x,z
(10) 2 x, x̄,0 (11) 2 x,2x,0 (12) 2 2x,x,0
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CONTINUED No. 188 P 6̄c2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 l 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x,y, z̄ + 1

2 (5) ȳ,x− y, z̄+ 1
2 (6) x̄ + y, x̄, z̄+ 1

2

(7) ȳ, x̄,z+ 1
2 (8) x̄ + y,y,z+ 1

2 (9) x,x− y,z+ 1
2

(10) ȳ, x̄, z̄ (11) x̄ + y,y, z̄ (12) x,x− y, z̄

hh̄0l : l = 2n
000l : l = 2n

Special: as above, plus

6 k m . . x,y, 1
4 ȳ,x− y, 1

4 x̄ + y, x̄, 1
4 ȳ, x̄, 3

4 x̄+ y,y, 3
4 x,x− y, 3

4 no extra conditions

6 j . . 2 x, x̄,0 x,2x,0 2x̄, x̄,0 x, x̄, 1
2 x,2x, 1

2 2x̄, x̄, 1
2 hkil : l = 2n

4 i 3 . . 2
3 ,

1
3 ,z

2
3 ,

1
3 , z̄+ 1

2
2
3 ,

1
3 ,z+ 1

2
2
3 ,

1
3 , z̄ hkil : l = 2n

4 h 3 . . 1
3 ,

2
3 ,z

1
3 ,

2
3 , z̄+ 1

2
1
3 ,

2
3 ,z+ 1

2
1
3 ,

2
3 , z̄ hkil : l = 2n

4 g 3 . . 0,0,z 0,0, z̄+ 1
2 0,0,z+ 1

2 0,0, z̄ hkil : l = 2n

2 f 6̄ . . 2
3 ,

1
3 ,

1
4

2
3 ,

1
3 ,

3
4 hkil : l = 2n

2 e 3 . 2 2
3 ,

1
3 ,0

2
3 ,

1
3 ,

1
2 hkil : l = 2n

2 d 6̄ . . 1
3 ,

2
3 ,

1
4

1
3 ,

2
3 ,

3
4 hkil : l = 2n

2 c 3 . 2 1
3 ,

2
3 ,0

1
3 ,

2
3 ,

1
2 hkil : l = 2n

2 b 6̄ . . 0,0, 1
4 0,0, 3

4 hkil : l = 2n

2 a 3 . 2 0,0,0 0,0, 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p3m1
a′ = a b′ = b
Origin at 0,0,z

Along [100] p11m
a′ = 1

2 (a + 2b) b′ = 1
2 c

Origin at x,0,0

Along [210] p2gm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P 6̄11 (P 6̄, 174) 1; 2; 3; 4; 5; 6

[2] P3c1 (158) 1; 2; 3; 7; 8; 9
[2] P312 (149) 1; 2; 3; 10; 11; 12

{
[3] Pmc2 (Ama2, 40) 1; 4; 7; 10
[3] Pmc2 (Ama2, 40) 1; 4; 8; 11
[3] Pmc2 (Ama2, 40) 1; 4; 9; 12

IIa none

IIb [3] H 6̄c2 (a′ = 3a,b′ = 3b) (P 6̄2c, 190)

Maximal isomorphic subgroups of lowest index
IIc [3] P 6̄c2 (c′ = 3c) (188); [4] P 6̄c2 (a′ = 2a,b′ = 2b) (188)

Minimal non-isomorphic supergroups
I [2] P6/mcc (192); [2] P63/mcm (193)

II [3] H 6̄c2 (P 6̄ 2c, 190); [2] P 6̄m2 (c′ = 1
2 c) (187)
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P 6̄2m D3
3h 6̄2m Hexagonal

No. 189 P 6̄2m Patterson symmetry P6/mmm

Origin at 6̄2m

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ min(1− x,x)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
2 ,

1
2 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) m x,y,0 (5) 6̄− 0,0,z; 0,0,0 (6) 6̄+ 0,0,z; 0,0,0
(7) 2 x,x,0 (8) 2 x,0,0 (9) 2 0,y,0

(10) m x,x,z (11) m x,0,z (12) m 0,y,z
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CONTINUED No. 189 P 6̄2m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 l 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x,y, z̄ (5) ȳ,x− y, z̄ (6) x̄ + y, x̄, z̄
(7) y,x, z̄ (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄

(10) y,x,z (11) x− y, ȳ,z (12) x̄, x̄ + y,z

no conditions

Special: no extra conditions

6 k m . . x,y, 1
2 ȳ,x− y, 1

2 x̄ + y, x̄, 1
2 y,x, 1

2 x− y, ȳ, 1
2 x̄, x̄ + y, 1

2

6 j m . . x,y,0 ȳ,x− y,0 x̄ + y, x̄,0 y,x,0 x− y, ȳ,0 x̄, x̄ + y,0

6 i . . m x,0,z 0,x,z x̄, x̄,z x,0, z̄ 0,x, z̄ x̄, x̄, z̄

4 h 3 . . 1
3 ,

2
3 ,z

1
3 ,

2
3 , z̄

2
3 ,

1
3 , z̄

2
3 ,

1
3 ,z

3 g m 2 m x,0, 1
2 0,x, 1

2 x̄, x̄, 1
2

3 f m 2 m x,0,0 0,x,0 x̄, x̄,0

2 e 3 . m 0,0,z 0,0, z̄

2 d 6̄ . . 1
3 ,

2
3 ,

1
2

2
3 ,

1
3 ,

1
2

2 c 6̄ . . 1
3 ,

2
3 ,0

2
3 ,

1
3 ,0

1 b 6̄ 2 m 0,0, 1
2

1 a 6̄ 2 m 0,0,0

Symmetry of special projections
Along [001] p31m
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 (a + 2b) b′ = c
Origin at x,0,0

Along [210] p11m
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

Maximal non-isomorphic subgroups
I [2] P 6̄11 (P 6̄, 174) 1; 2; 3; 4; 5; 6

[2] P31m (157) 1; 2; 3; 10; 11; 12
[2] P321 (150) 1; 2; 3; 7; 8; 9

{
[3] Pm2m (Amm2, 38) 1; 4; 7; 10
[3] Pm2m (Amm2, 38) 1; 4; 8; 11
[3] Pm2m (Amm2, 38) 1; 4; 9; 12

IIa none

IIb [2] P 6̄2c (c′ = 2c) (190); [3] H 6̄ 2m (a′ = 3a,b′ = 3b) (P 6̄m2, 187)

Maximal isomorphic subgroups of lowest index
IIc [2] P 6̄2m (c′ = 2c) (189); [4] P 6̄ 2m (a′ = 2a,b′ = 2b) (189)

Minimal non-isomorphic supergroups
I [2] P6/mmm (191); [2] P63/mcm (193)

II [3] H 6̄2m (P 6̄m2, 187)
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P 6̄2c D4
3h 6̄2m Hexagonal

No. 190 P 6̄2c Patterson symmetry P6/mmm

Origin at 32c

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
4 ; x ≤ (1 + y)/2; y ≤ min(1− x,(1 + x)/2)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
3 ,

2
3 ,0 0, 1

2 ,0

0,0, 1
4

1
2 ,0, 1

4
2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

1
4 0, 1

2 ,
1
4

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) m x,y, 1

4 (5) 6̄− 0,0,z; 0,0, 1
4 (6) 6̄+ 0,0,z; 0,0, 1

4

(7) 2 x,x,0 (8) 2 x,0,0 (9) 2 0,y,0
(10) c x,x,z (11) c x,0,z (12) c 0,y,z
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CONTINUED No. 190 P 6̄ 2c

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

12 i 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) x,y, z̄ + 1

2 (5) ȳ,x− y, z̄+ 1
2 (6) x̄+ y, x̄, z̄+ 1

2

(7) y,x, z̄ (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄
(10) y,x,z+ 1

2 (11) x− y, ȳ,z+ 1
2 (12) x̄, x̄ + y,z+ 1

2

hh2hl : l = 2n
000l : l = 2n

Special: as above, plus

6 h m . . x,y, 1
4 ȳ,x− y, 1

4 x̄ + y, x̄, 1
4 y,x, 3

4 x− y, ȳ, 3
4 x̄, x̄+ y, 3

4 no extra conditions

6 g . 2 . x,0,0 0,x,0 x̄, x̄,0 x,0, 1
2 0,x, 1

2 x̄, x̄, 1
2 hkil : l = 2n

4 f 3 . . 1
3 ,

2
3 ,z

1
3 ,

2
3 , z̄+ 1

2
2
3 ,

1
3 , z̄

2
3 ,

1
3 ,z+ 1

2 hkil : l = 2n
or h− k = 3n + 1
or h− k = 3n + 2

4 e 3 . . 0,0,z 0,0, z̄+ 1
2 0,0, z̄ 0,0,z+ 1

2 hkil : l = 2n

2 d 6̄ . . 2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

3
4 hkil : l = 2n

or h− k = 3n + 1
or h− k = 3n + 2

2 c 6̄ . . 1
3 ,

2
3 ,

1
4

2
3 ,

1
3 ,

3
4 hkil : l = 2n

or h− k = 3n + 1
or h− k = 3n + 2

2 b 6̄ . . 0,0, 1
4 0,0, 3

4 hkil : l = 2n

2 a 3 2 . 0,0,0 0,0, 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p31m
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p11m
a′ = 1

2 b b′ = 1
2 c

Origin at x, 1
2 x,0

Maximal non-isomorphic subgroups
I [2] P 6̄11 (P 6̄, 174) 1; 2; 3; 4; 5; 6

[2] P31c (159) 1; 2; 3; 10; 11; 12
[2] P321 (150) 1; 2; 3; 7; 8; 9

{
[3] Pm2c (Ama2, 40) 1; 4; 7; 10
[3] Pm2c (Ama2, 40) 1; 4; 8; 11
[3] Pm2c (Ama2, 40) 1; 4; 9; 12

IIa none
IIb [3] H 6̄2c (a′ = 3a,b′ = 3b) (P 6̄c2, 188)

Maximal isomorphic subgroups of lowest index
IIc [3] P 6̄2c (c′ = 3c) (190); [4] P 6̄ 2c (a′ = 2a,b′ = 2b) (190)

Minimal non-isomorphic supergroups
I [2] P6/mcc (192); [2] P63/mmc (194)

II [3] H 6̄2c (P 6̄c2, 188); [2] P 6̄ 2m (c′ = 1
2 c) (189)
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P6/mmm D1
6h 6/mmm Hexagonal

No. 191 P 6/m 2/m 2/m Patterson symmetry P6/mmm

Origin at centre (6/mmm)

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

3 ; 0 ≤ z ≤ 1
2 ; x ≤ (1 + y)/2; y ≤ x/2

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

0,0, 1
2

1
2 ,0, 1

2
2
3 ,

1
3 ,

1
2

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 0,0,z (5) 6− 0,0,z (6) 6+ 0,0,z
(7) 2 x,x,0 (8) 2 x,0,0 (9) 2 0,y,0

(10) 2 x, x̄,0 (11) 2 x,2x,0 (12) 2 2x,x,0
(13) 1̄ 0,0,0 (14) 3̄+ 0,0,z; 0,0,0 (15) 3̄− 0,0,z; 0,0,0
(16) m x,y,0 (17) 6̄− 0,0,z; 0,0,0 (18) 6̄+ 0,0,z; 0,0,0
(19) m x, x̄,z (20) m x,2x,z (21) m 2x,x,z
(22) m x,x,z (23) m x,0,z (24) m 0,y,z

Maximal non-isomorphic subgroups
I [2] P 6̄2m (189) 1; 2; 3; 7; 8; 9; 16; 17; 18; 22; 23; 24

[2] P 6̄m2 (187) 1; 2; 3; 10; 11; 12; 16; 17; 18; 19; 20; 21
[2] P6mm (183) 1; 2; 3; 4; 5; 6; 19; 20; 21; 22; 23; 24
[2] P622 (177) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12
[2] P6/m11 (P6/m, 175) 1; 2; 3; 4; 5; 6; 13; 14; 15; 16; 17; 18
[2] P 3̄m1 (164) 1; 2; 3; 7; 8; 9; 13; 14; 15; 19; 20; 21
[2] P 3̄1m (162) 1; 2; 3; 10; 11; 12; 13; 14; 15; 22; 23; 24

{
[3] Pmmm (C mmm, 65) 1; 4; 7; 10; 13; 16; 19; 22
[3] Pmmm (C mmm, 65) 1; 4; 8; 11; 13; 16; 20; 23
[3] Pmmm (C mmm, 65) 1; 4; 9; 12; 13; 16; 21; 24

IIa none

IIb [2] P63/mmc (c′ = 2c) (194); [2] P63/mcm (c′ = 2c) (193); [2] P6/mcc (c′ = 2c) (192)

Maximal isomorphic subgroups of lowest index
IIc [2] P6/mmm (c′ = 2c) (191); [3] H 6/mmm (a′ = 3a,b′ = 3b) (P6/mmm, 191)

Minimal non-isomorphic supergroups
I none

II none
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CONTINUED No. 191 P6/mmm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

24 r 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄+ y, x̄,z
(4) x̄, ȳ,z (5) y, x̄ + y,z (6) x− y,x,z
(7) y,x, z̄ (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄

(10) ȳ, x̄, z̄ (11) x̄+ y,y, z̄ (12) x,x− y, z̄
(13) x̄, ȳ, z̄ (14) y, x̄ + y, z̄ (15) x− y,x, z̄
(16) x,y, z̄ (17) ȳ,x− y, z̄ (18) x̄+ y, x̄, z̄
(19) ȳ, x̄,z (20) x̄+ y,y,z (21) x,x− y,z
(22) y,x,z (23) x− y, ȳ,z (24) x̄, x̄ + y,z

no conditions

Special: no extra conditions

12 q m . . x,y, 1
2 ȳ,x− y, 1

2 x̄ + y, x̄, 1
2 x̄, ȳ, 1

2 y, x̄ + y, 1
2 x− y,x, 1

2

y,x, 1
2 x− y, ȳ, 1

2 x̄, x̄ + y, 1
2 ȳ, x̄, 1

2 x̄+ y,y, 1
2 x,x− y, 1

2

12 p m . . x,y,0 ȳ,x− y,0 x̄+ y, x̄,0 x̄, ȳ,0 y, x̄ + y,0 x− y,x,0
y,x,0 x− y, ȳ,0 x̄, x̄ + y,0 ȳ, x̄,0 x̄ + y,y,0 x,x− y,0

12 o . m . x,2x,z 2x̄, x̄,z x, x̄,z x̄,2x̄,z 2x,x,z x̄,x,z
2x,x, z̄ x̄,2x̄, z̄ x̄,x, z̄ 2x̄, x̄, z̄ x,2x, z̄ x, x̄, z̄

12 n . . m x,0,z 0,x,z x̄, x̄,z x̄,0,z 0, x̄,z x,x,z
0,x, z̄ x,0, z̄ x̄, x̄, z̄ 0, x̄, z̄ x̄,0, z̄ x,x, z̄

6 m m m 2 x,2x, 1
2 2x̄, x̄, 1

2 x, x̄, 1
2 x̄,2x̄, 1

2 2x,x, 1
2 x̄,x, 1

2

6 l m m 2 x,2x,0 2x̄, x̄,0 x, x̄,0 x̄,2x̄,0 2x,x,0 x̄,x,0

6 k m 2 m x,0, 1
2 0,x, 1

2 x̄, x̄, 1
2 x̄,0, 1

2 0, x̄, 1
2 x,x, 1

2

6 j m 2 m x,0,0 0,x,0 x̄, x̄,0 x̄,0,0 0, x̄,0 x,x,0

6 i 2 m m 1
2 ,0,z 0, 1

2 ,z
1
2 ,

1
2 ,z 0, 1

2 , z̄
1
2 ,0, z̄ 1

2 ,
1
2 , z̄

4 h 3 m . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z

2
3 ,

1
3 , z̄

1
3 ,

2
3 , z̄

3 g m m m 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2

3 f m m m 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

2 e 6 m m 0,0,z 0,0, z̄

2 d 6̄ m 2 1
3 ,

2
3 ,

1
2

2
3 ,

1
3 ,

1
2

2 c 6̄ m 2 1
3 ,

2
3 ,0

2
3 ,

1
3 ,0

1 b 6/m m m 0,0, 1
2

1 a 6/m m m 0,0,0

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

(Continued on preceding page)
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P6/mcc D2
6h 6/mmm Hexagonal

No. 192 P 6/m 2/c 2/c Patterson symmetry P6/mmm

Origin at centre (6/m) at 6/mcc

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4 ; x ≤ (1 + y)/2; y ≤ min(1− x,x)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
2 ,

1
2 ,0

0,0, 1
4

1
2 ,0, 1

4
2
3 ,

1
3 ,

1
4

1
2 ,

1
2 ,

1
4

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2 0,0,z (5) 6− 0,0,z (6) 6+ 0,0,z
(7) 2 x,x, 1

4 (8) 2 x,0, 1
4 (9) 2 0,y, 1

4

(10) 2 x, x̄, 1
4 (11) 2 x,2x, 1

4 (12) 2 2x,x, 1
4

(13) 1̄ 0,0,0 (14) 3̄+ 0,0,z; 0,0,0 (15) 3̄− 0,0,z; 0,0,0
(16) m x,y,0 (17) 6̄− 0,0,z; 0,0,0 (18) 6̄+ 0,0,z; 0,0,0
(19) c x, x̄,z (20) c x,2x,z (21) c 2x,x,z
(22) c x,x,z (23) c x,0,z (24) c 0,y,z

Maximal non-isomorphic subgroups
I [2] P 6̄2c (190) 1; 2; 3; 7; 8; 9; 16; 17; 18; 22; 23; 24

[2] P 6̄c2 (188) 1; 2; 3; 10; 11; 12; 16; 17; 18; 19; 20; 21
[2] P6cc (184) 1; 2; 3; 4; 5; 6; 19; 20; 21; 22; 23; 24
[2] P622 (177) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12
[2] P6/m11 (P6/m, 175) 1; 2; 3; 4; 5; 6; 13; 14; 15; 16; 17; 18
[2] P 3̄c1 (165) 1; 2; 3; 7; 8; 9; 13; 14; 15; 19; 20; 21
[2] P 3̄1c (163) 1; 2; 3; 10; 11; 12; 13; 14; 15; 22; 23; 24

{
[3] Pmcc (C ccm, 66) 1; 4; 7; 10; 13; 16; 19; 22
[3] Pmcc (C ccm, 66) 1; 4; 8; 11; 13; 16; 20; 23
[3] Pmcc (C ccm, 66) 1; 4; 9; 12; 13; 16; 21; 24

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [3] P6/mcc (c′ = 3c) (192); [3] H 6/mcc (a′ = 3a,b′ = 3b) (P6/mcc, 192)

Minimal non-isomorphic supergroups
I none
II [2] P6/mmm (c′ = 1

2 c) (191)
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CONTINUED No. 192 P6/mcc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

24 m 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ,z (5) y, x̄ + y,z (6) x− y,x,z
(7) y,x, z̄ + 1

2 (8) x− y, ȳ, z̄+ 1
2 (9) x̄, x̄ + y, z̄+ 1

2

(10) ȳ, x̄, z̄+ 1
2 (11) x̄ + y,y, z̄+ 1

2 (12) x,x− y, z̄+ 1
2

(13) x̄, ȳ, z̄ (14) y, x̄ + y, z̄ (15) x− y,x, z̄
(16) x,y, z̄ (17) ȳ,x− y, z̄ (18) x̄ + y, x̄, z̄
(19) ȳ, x̄,z+ 1

2 (20) x̄ + y,y,z+ 1
2 (21) x,x− y,z+ 1

2

(22) y,x,z+ 1
2 (23) x− y, ȳ,z+ 1

2 (24) x̄, x̄ + y,z+ 1
2

hh2hl : l = 2n
hh̄0l : l = 2n
000l : l = 2n

Special: as above, plus

12 l m . . x,y,0 ȳ,x− y,0 x̄+ y, x̄,0 x̄, ȳ,0 y, x̄ + y,0 x− y,x,0
y,x, 1

2 x− y, ȳ, 1
2 x̄, x̄ + y, 1

2 ȳ, x̄, 1
2 x̄ + y,y, 1

2 x,x− y, 1
2

no extra conditions

12 k . . 2 x,2x, 1
4 2x̄, x̄, 1

4 x, x̄, 1
4 x̄,2x̄, 1

4 2x,x, 1
4 x̄,x, 1

4

x̄,2x̄, 3
4 2x,x, 3

4 x̄,x, 3
4 x,2x, 3

4 2x̄, x̄, 3
4 x, x̄, 3

4

hkil : l = 2n

12 j . 2 . x,0, 1
4 0,x, 1

4 x̄, x̄, 1
4 x̄,0, 1

4 0, x̄, 1
4 x,x, 1

4

x̄,0, 3
4 0, x̄, 3

4 x,x, 3
4 x,0, 3

4 0,x, 3
4 x̄, x̄, 3

4

hkil : l = 2n

12 i 2 . . 1
2 ,0,z 0, 1

2 ,z
1
2 ,

1
2 ,z 0, 1

2 , z̄+ 1
2

1
2 ,0, z̄+ 1

2
1
2 ,

1
2 , z̄+ 1

2
1
2 ,0, z̄ 0, 1

2 , z̄
1
2 ,

1
2 , z̄ 0, 1

2 ,z+ 1
2

1
2 ,0,z+ 1

2
1
2 ,

1
2 ,z+ 1

2

hkil : l = 2n

8 h 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z

2
3 ,

1
3 , z̄+ 1

2
1
3 ,

2
3 , z̄+ 1

2
2
3 ,

1
3 , z̄

1
3 ,

2
3 , z̄

1
3 ,

2
3 ,z+ 1

2
2
3 ,

1
3 ,z+ 1

2

hkil : l = 2n

6 g 2/m . . 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0 0, 1

2 ,
1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,

1
2 hkil : l = 2n

6 f 2 2 2 1
2 ,0, 1

4 0, 1
2 ,

1
4

1
2 ,

1
2 ,

1
4

1
2 ,0, 3

4 0, 1
2 ,

3
4

1
2 ,

1
2 ,

3
4 hkil : l = 2n

4 e 6 . . 0,0,z 0,0, z̄+ 1
2 0,0, z̄ 0,0,z+ 1

2 hkil : l = 2n

4 d 6̄ . . 1
3 ,

2
3 ,0

2
3 ,

1
3 ,0

2
3 ,

1
3 ,

1
2

1
3 ,

2
3 ,

1
2 hkil : l = 2n

4 c 3 . 2 1
3 ,

2
3 ,

1
4

2
3 ,

1
3 ,

1
4

2
3 ,

1
3 ,

3
4

1
3 ,

2
3 ,

3
4 hkil : l = 2n

2 b 6/m . . 0,0,0 0,0, 1
2 hkil : l = 2n

2 a 6 2 2 0,0, 1
4 0,0, 3

4 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 (a + 2b) b′ = 1
2 c

Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x, 1
2 x,0

(Continued on preceding page)
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P63/mcm D3
6h 6/mmm Hexagonal

No. 193 P 63/m 2/c 2/m Patterson symmetry P6/mmm

Origin at centre (3̄ 1m) at 3̄c2/m

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4 ; x ≤ (1 + y)/2; y ≤ min(1− x,x)

Vertices 0,0,0 1
2 ,0,0 2

3 ,
1
3 ,0

1
2 ,

1
2 ,0

0,0, 1
4

1
2 ,0, 1

4
2
3 ,

1
3 ,

1
4

1
2 ,

1
2 ,

1
4

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2(0,0, 1

2 ) 0,0,z (5) 6−(0,0, 1
2 ) 0,0,z (6) 6+(0,0, 1

2 ) 0,0,z
(7) 2 x,x, 1

4 (8) 2 x,0, 1
4 (9) 2 0,y, 1

4

(10) 2 x, x̄,0 (11) 2 x,2x,0 (12) 2 2x,x,0
(13) 1̄ 0,0,0 (14) 3̄+ 0,0,z; 0,0,0 (15) 3̄− 0,0,z; 0,0,0
(16) m x,y, 1

4 (17) 6̄− 0,0,z; 0,0, 1
4 (18) 6̄+ 0,0,z; 0,0, 1

4

(19) c x, x̄,z (20) c x,2x,z (21) c 2x,x,z
(22) m x,x,z (23) m x,0,z (24) m 0,y,z

Maximal non-isomorphic subgroups
I [2] P 6̄2m (189) 1; 2; 3; 7; 8; 9; 16; 17; 18; 22; 23; 24

[2] P 6̄c2 (188) 1; 2; 3; 10; 11; 12; 16; 17; 18; 19; 20; 21
[2] P63 cm (185) 1; 2; 3; 4; 5; 6; 19; 20; 21; 22; 23; 24
[2] P63 22 (182) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12
[2] P63/m11 (P63/m, 176) 1; 2; 3; 4; 5; 6; 13; 14; 15; 16; 17; 18
[2] P 3̄c1 (165) 1; 2; 3; 7; 8; 9; 13; 14; 15; 19; 20; 21
[2] P 3̄1m (162) 1; 2; 3; 10; 11; 12; 13; 14; 15; 22; 23; 24

{
[3] Pmcm (C mcm, 63) 1; 4; 7; 10; 13; 16; 19; 22
[3] Pmcm (C mcm, 63) 1; 4; 8; 11; 13; 16; 20; 23
[3] Pmcm (C mcm, 63) 1; 4; 9; 12; 13; 16; 21; 24

IIa none

IIb [3] H 63/mcm (a′ = 3a,b′ = 3b) (P63/mmc, 194)

Maximal isomorphic subgroups of lowest index
IIc [3] P63/mcm (c′ = 3c) (193); [4] P63/mcm (a′ = 2a,b′ = 2b) (193)

Minimal non-isomorphic supergroups
I none

II [3] H 63/mcm (P63/mmc, 194); [2] P6/mmm (c′ = 1
2 c) (191)
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CONTINUED No. 193 P63/mcm

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

24 l 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ,z+ 1

2 (5) y, x̄ + y,z+ 1
2 (6) x− y,x,z+ 1

2

(7) y,x, z̄ + 1
2 (8) x− y, ȳ, z̄+ 1

2 (9) x̄, x̄ + y, z̄+ 1
2

(10) ȳ, x̄, z̄ (11) x̄ + y,y, z̄ (12) x,x− y, z̄
(13) x̄, ȳ, z̄ (14) y, x̄ + y, z̄ (15) x− y,x, z̄
(16) x,y, z̄ + 1

2 (17) ȳ,x− y, z̄+ 1
2 (18) x̄ + y, x̄, z̄+ 1

2

(19) ȳ, x̄,z+ 1
2 (20) x̄ + y,y,z+ 1

2 (21) x,x− y,z+ 1
2

(22) y,x,z (23) x− y, ȳ,z (24) x̄, x̄ + y,z

hh̄0l : l = 2n
000l : l = 2n

Special: as above, plus

12 k . . m x,0,z 0,x,z x̄, x̄,z x̄,0,z+ 1
2

0, x̄,z+ 1
2 x,x,z+ 1

2 0,x, z̄+ 1
2 x,0, z̄+ 1

2

x̄, x̄, z̄+ 1
2 0, x̄, z̄ x̄,0, z̄ x,x, z̄

no extra conditions

12 j m . . x,y, 1
4 ȳ,x− y, 1

4 x̄ + y, x̄, 1
4 x̄, ȳ, 3

4 y, x̄ + y, 3
4 x− y,x, 3

4

y,x, 1
4 x− y, ȳ, 1

4 x̄, x̄ + y, 1
4 ȳ, x̄, 3

4 x̄+ y,y, 3
4 x,x− y, 3

4

no extra conditions

12 i . . 2 x,2x,0 2x̄, x̄,0 x, x̄,0 x̄,2x̄, 1
2 2x,x, 1

2 x̄,x, 1
2

x̄,2x̄,0 2x,x,0 x̄,x,0 x,2x, 1
2 2x̄, x̄, 1

2 x, x̄, 1
2

hkil : l = 2n

8 h 3 . . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z+ 1

2
2
3 ,

1
3 , z̄+ 1

2
1
3 ,

2
3 , z̄

2
3 ,

1
3 , z̄

1
3 ,

2
3 , z̄+ 1

2
1
3 ,

2
3 ,z+ 1

2
2
3 ,

1
3 ,z

hkil : l = 2n

6 g m 2 m x,0, 1
4 0,x, 1

4 x̄, x̄, 1
4 x̄,0, 3

4 0, x̄, 3
4 x,x, 3

4 no extra conditions

6 f . . 2/m 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2 hkil : l = 2n

4 e 3 . m 0,0,z 0,0,z+ 1
2 0,0, z̄+ 1

2 0,0, z̄ hkil : l = 2n

4 d 3 . 2 1
3 ,

2
3 ,0

2
3 ,

1
3 ,

1
2

2
3 ,

1
3 ,0

1
3 ,

2
3 ,

1
2 hkil : l = 2n

4 c 6̄ . . 1
3 ,

2
3 ,

1
4

2
3 ,

1
3 ,

3
4

2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

3
4 hkil : l = 2n

2 b 3̄ . m 0,0,0 0,0, 1
2 hkil : l = 2n

2 a 6̄ 2 m 0,0, 1
4 0,0, 3

4 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2mm
a′ = 1

2 (a + 2b) b′ = 1
2 c

Origin at x,0,0

Along [210] p2gm
a′ = 1

2 b b′ = c
Origin at x, 1

2 x,0

(Continued on preceding page)
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P63/mmc D4
6h 6/mmm Hexagonal

No. 194 P 63/m 2/m 2/c Patterson symmetry P6/mmm

Origin at centre (3̄m1) at 3̄2/mc

Asymmetric unit 0 ≤ x ≤ 2
3 ; 0 ≤ y ≤ 2

3 ; 0 ≤ z ≤ 1
4 ; x ≤ 2y; y ≤ min(1− x,2x)

Vertices 0,0,0 2
3 ,

1
3 ,0

1
3 ,

2
3 ,0

0,0, 1
4

2
3 ,

1
3 ,

1
4

1
3 ,

2
3 ,

1
4

Symmetry operations

(1) 1 (2) 3+ 0,0,z (3) 3− 0,0,z
(4) 2(0,0, 1

2 ) 0,0,z (5) 6−(0,0, 1
2 ) 0,0,z (6) 6+(0,0, 1

2 ) 0,0,z
(7) 2 x,x,0 (8) 2 x,0,0 (9) 2 0,y,0

(10) 2 x, x̄, 1
4 (11) 2 x,2x, 1

4 (12) 2 2x,x, 1
4

(13) 1̄ 0,0,0 (14) 3̄+ 0,0,z; 0,0,0 (15) 3̄− 0,0,z; 0,0,0
(16) m x,y, 1

4 (17) 6̄− 0,0,z; 0,0, 1
4 (18) 6̄+ 0,0,z; 0,0, 1

4

(19) m x, x̄,z (20) m x,2x,z (21) m 2x,x,z
(22) c x,x,z (23) c x,0,z (24) c 0,y,z

Maximal non-isomorphic subgroups
I [2] P 6̄2c (190) 1; 2; 3; 7; 8; 9; 16; 17; 18; 22; 23; 24

[2] P 6̄m2 (187) 1; 2; 3; 10; 11; 12; 16; 17; 18; 19; 20; 21
[2] P63 mc (186) 1; 2; 3; 4; 5; 6; 19; 20; 21; 22; 23; 24
[2] P63 22 (182) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12
[2] P63/m11 (P63/m, 176) 1; 2; 3; 4; 5; 6; 13; 14; 15; 16; 17; 18
[2] P 3̄m1 (164) 1; 2; 3; 7; 8; 9; 13; 14; 15; 19; 20; 21
[2] P 3̄1c (163) 1; 2; 3; 10; 11; 12; 13; 14; 15; 22; 23; 24

{
[3] Pmmc (C mcm, 63) 1; 4; 7; 10; 13; 16; 19; 22
[3] Pmmc (C mcm, 63) 1; 4; 8; 11; 13; 16; 20; 23
[3] Pmmc (C mcm, 63) 1; 4; 9; 12; 13; 16; 21; 24

IIa none

IIb [3] H 63/mmc (a′ = 3a,b′ = 3b) (P63/mcm, 193)

Maximal isomorphic subgroups of lowest index
IIc [3] P63/mmc (c′ = 3c) (194); [4] P63/mmc (a′ = 2a,b′ = 2b) (194)

Minimal non-isomorphic supergroups
I none

II [3] H 63/mmc (P63/mcm, 193); [2] P6/mmm (c′ = 1
2 c) (191)
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CONTINUED No. 194 P63/mmc

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (4); (7); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

General:

24 l 1 (1) x,y,z (2) ȳ,x− y,z (3) x̄ + y, x̄,z
(4) x̄, ȳ,z+ 1

2 (5) y, x̄ + y,z+ 1
2 (6) x− y,x,z+ 1

2

(7) y,x, z̄ (8) x− y, ȳ, z̄ (9) x̄, x̄ + y, z̄
(10) ȳ, x̄, z̄+ 1

2 (11) x̄ + y,y, z̄+ 1
2 (12) x,x− y, z̄+ 1

2

(13) x̄, ȳ, z̄ (14) y, x̄ + y, z̄ (15) x− y,x, z̄
(16) x,y, z̄ + 1

2 (17) ȳ,x− y, z̄+ 1
2 (18) x̄ + y, x̄, z̄+ 1

2

(19) ȳ, x̄,z (20) x̄ + y,y,z (21) x,x− y,z
(22) y,x,z+ 1

2 (23) x− y, ȳ,z+ 1
2 (24) x̄, x̄ + y,z+ 1

2

hh2hl : l = 2n
000l : l = 2n

Special: as above, plus

12 k . m . x,2x,z 2x̄, x̄,z x, x̄,z x̄,2x̄,z+ 1
2

2x,x,z+ 1
2 x̄,x,z+ 1

2 2x,x, z̄ x̄,2x̄, z̄
x̄,x, z̄ 2x̄, x̄, z̄+ 1

2 x,2x, z̄+ 1
2 x, x̄, z̄+ 1

2

no extra conditions

12 j m . . x,y, 1
4 ȳ,x− y, 1

4 x̄ + y, x̄, 1
4 x̄, ȳ, 3

4 y, x̄ + y, 3
4 x− y,x, 3

4

y,x, 3
4 x− y, ȳ, 3

4 x̄, x̄ + y, 3
4 ȳ, x̄, 1

4 x̄+ y,y, 1
4 x,x− y, 1

4

no extra conditions

12 i . 2 . x,0,0 0,x,0 x̄, x̄,0 x̄,0, 1
2 0, x̄, 1

2 x,x, 1
2

x̄,0,0 0, x̄,0 x,x,0 x,0, 1
2 0,x, 1

2 x̄, x̄, 1
2

hkil : l = 2n

6 h m m 2 x,2x, 1
4 2x̄, x̄, 1

4 x, x̄, 1
4 x̄,2x̄, 3

4 2x,x, 3
4 x̄,x, 3

4 no extra conditions

6 g . 2/m . 1
2 ,0,0 0, 1

2 ,0
1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,

1
2 hkil : l = 2n

4 f 3 m . 1
3 ,

2
3 ,z

2
3 ,

1
3 ,z+ 1

2
2
3 ,

1
3 , z̄

1
3 ,

2
3 , z̄+ 1

2 hkil : l = 2n
or h− k = 3n + 1
or h− k = 3n + 2

4 e 3 m . 0,0,z 0,0,z+ 1
2 0,0, z̄ 0,0, z̄+ 1

2 hkil : l = 2n

2 d 6̄ m 2 1
3 ,

2
3 ,

3
4

2
3 ,

1
3 ,

1
4

2 c 6̄ m 2 1
3 ,

2
3 ,

1
4

2
3 ,

1
3 ,

3
4

}
hkil : l = 2n

or h− k = 3n + 1
or h− k = 3n + 2

2 b 6̄ m 2 0,0, 1
4 0,0, 3

4 hkil : l = 2n

2 a 3̄ m . 0,0,0 0,0, 1
2 hkil : l = 2n

Symmetry of special projections
Along [001] p6mm
a′ = a b′ = b
Origin at 0,0,z

Along [100] p2gm
a′ = 1

2(a + 2b) b′ = c
Origin at x,0,0

Along [210] p2mm
a′ = 1

2 b b′ = 1
2 c

Origin at x, 1
2 x,0

(Continued on preceding page)
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P23 T 1
23 Cubic

No. 195 P23 Patterson symmetry Pm 3̄

Origin at 23

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1; 0 ≤ z ≤ 1
2 ; y ≤ 1− x; z ≤ min(x,y)

Vertices 0,0,0 1,0,0 0,1,0 1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄
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CONTINUED No. 195 P23

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l cyclically permutable
General:

12 j 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

no conditions

Special: no extra conditions

6 i 2 . . x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 ,x,

1
2

1
2 , x̄,

1
2

1
2 ,

1
2 ,x

1
2 ,

1
2 , x̄

6 h 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄

6 g 2 . . x,0, 1
2 x̄,0, 1

2
1
2 ,x,0

1
2 , x̄,0 0, 1

2 ,x 0, 1
2 , x̄

6 f 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄

4 e . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄

3 d 2 2 2 . . 1
2 ,0,0 0, 1

2 ,0 0,0, 1
2

3 c 2 2 2 . . 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

1 b 2 3 . 1
2 ,

1
2 ,

1
2

1 a 2 3 . 0,0,0

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = b
Origin at 0,0,z

Along [111] p3
a′ = 1

3 (2a−b− c) b′ = 1
3(−a + 2b− c)

Origin at x,x,x

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [3] P21 (P222, 16) 1; 2; 3; 4⎧

⎪⎨

⎪⎩

[4] P13 (R3, 146) 1; 5; 9
[4] P13 (R3, 146) 1; 6; 12
[4] P13 (R3, 146) 1; 7; 10
[4] P13 (R3, 146) 1; 8; 11

IIa none

IIb [2] F 23 (a′ = 2a,b′ = 2b,c′ = 2c) (196); [4] I 21 3 (a′ = 2a,b′ = 2b,c′ = 2c) (199); [4] I 23 (a′ = 2a,b′ = 2b,c′ = 2c) (197)

Maximal isomorphic subgroups of lowest index
IIc [27] P23 (a′ = 3a,b′ = 3b,c′ = 3c) (195)

Minimal non-isomorphic supergroups
I [2] Pm 3̄ (200); [2] Pn 3̄ (201); [2] P432 (207); [2] P42 32 (208); [2] P 4̄ 3m (215); [2] P 4̄ 3n (218)

II [2] I 23 (197); [4] F 23 (196)
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F 23 T 2
23 Cubic

No. 196 F 23 Patterson symmetry F m 3̄

Origin at 23

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; − 1
4 ≤ z ≤ 1

4 ; y ≤ x; max(x− 1
2 ,−y) ≤ z ≤ min( 1

2 − x,y)
Vertices 0,0,0 1

2 ,0,0 1
2 ,

1
2 ,0

1
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,− 1

4
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CONTINUED No. 196 F 23

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+(− 1
3 ,

1
3 ,

1
3) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+ x̄, x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3) x− 1

6 ,x+ 1
6 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 3+( 1
3 ,

1
3 ,

1
3) x+ 1

6 ,x− 1
6 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+ x+ 1

2 , x̄− 1
2 , x̄ (8) 3+ x̄+ 1

2 , x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄, x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x+ 1
2 , x̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l cyclically permutable
General:

48 h 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

hkl : h + k,h + l,k + l = 2n
0kl : k, l = 2n
hhl : h + l = 2n
h00 : h = 2n

Special: no extra conditions

24 g 2 . . x, 1
4 ,

1
4 x̄, 3

4 ,
1
4

1
4 ,x,

1
4

1
4 , x̄,

3
4

1
4 ,

1
4 ,x

3
4 ,

1
4 , x̄

24 f 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄

16 e . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄

4 d 2 3 . 3
4 ,

3
4 ,

3
4

4 c 2 3 . 1
4 ,

1
4 ,

1
4

4 b 2 3 . 1
2 ,

1
2 ,

1
2

4 a 2 3 . 0,0,0

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p3
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0
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F 23 No. 196 CONTINUED

Maximal non-isomorphic subgroups
I [3] F 21 (F 222, 22) (1; 2; 3; 4)+⎧

⎪⎨

⎪⎩

[4] F 13 (R3, 146) (1; 5; 9)+
[4] F 13 (R3, 146) (1; 6; 12)+
[4] F 13 (R3, 146) (1; 7; 10)+
[4] F 13 (R3, 146) (1; 8; 11)+

IIa
⎧
⎪⎨

⎪⎩

[4] P21 3 (198) 1; 5; 9; (2; 7; 12)+ (0, 1
2 ,

1
2 ); (4; 6; 11)+ ( 1

2 ,0, 1
2 ); (3; 8; 10)+ ( 1

2 ,
1
2 ,0)

[4] P21 3 (198) 1; 7; 10; (2; 5; 11)+ (0, 1
2 ,

1
2 ); (4; 8; 12)+ ( 1

2 ,0, 1
2 ); (3; 6; 9)+ ( 1

2 ,
1
2 ,0)

[4] P21 3 (198) 1; 8; 11; (2; 6; 10)+ (0, 1
2 ,

1
2 ); (4; 7; 9)+ ( 1

2 ,0, 1
2 ); (3; 5; 12)+ ( 1

2 ,
1
2 ,0)

[4] P21 3 (198) 1; 6; 12; (2; 8; 9)+ (0, 1
2 ,

1
2 ); (4; 5; 10)+ ( 1

2 ,0, 1
2 ); (3; 7; 11)+ ( 1

2 ,
1
2 ,0)

⎧
⎪⎨

⎪⎩

[4] P21 3 (198) 1; 5; 9; (3; 8; 10)+ (0, 1
2 ,

1
2 ); (2; 7; 12)+ ( 1

2 ,0, 1
2 ); (4; 6; 11)+ ( 1

2 ,
1
2 ,0)

[4] P21 3 (198) 1; 7; 10; (3; 6; 9)+ (0, 1
2 ,

1
2 ); (2; 5; 11)+ ( 1

2 ,0, 1
2 ); (4; 8; 12)+ ( 1

2 ,
1
2 ,0)

[4] P21 3 (198) 1; 8; 11; (3; 5; 12)+ (0, 1
2 ,

1
2 ); (2; 6; 10)+ ( 1

2 ,0, 1
2 ); (4; 7; 9)+ ( 1

2 ,
1
2 ,0)

[4] P21 3 (198) 1; 6; 12; (3; 7; 11)+ (0, 1
2 ,

1
2 ); (2; 8; 9)+ ( 1

2 ,0, 1
2 ); (4; 5; 10)+ ( 1

2 ,
1
2 ,0)

⎧
⎪⎨

⎪⎩

[4] P23 (195) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12
[4] P23 (195) 1; 2; 3; 4; (5; 6; 7; 8)+ (0, 1

2 ,
1
2 ); (9; 10; 11; 12)+ ( 1

2 ,
1
2 ,0)

[4] P23 (195) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,0, 1

2 ); (9; 10; 11; 12)+ (0, 1
2 ,

1
2)

[4] P23 (195) 1; 2; 3; 4; (5; 6; 7; 8)+ ( 1
2 ,

1
2 ,0); (9; 10; 11; 12)+ ( 1

2 ,0, 1
2)⎧

⎪⎨

⎪⎩

[4] P23 (195) 1; 5; 9; (4; 6; 11)+ (0, 1
2 ,

1
2 ); (3; 8; 10)+ ( 1

2 ,0, 1
2 ); (2; 7; 12)+ ( 1

2 ,
1
2 ,0)

[4] P23 (195) 1; 7; 10; (4; 8; 12)+ (0, 1
2 ,

1
2 ); (3; 6; 9)+ ( 1

2 ,0, 1
2 ); (2; 5; 11)+ ( 1

2 ,
1
2 ,0)

[4] P23 (195) 1; 8; 11; (4; 7; 9)+ (0, 1
2 ,

1
2 ); (3; 5; 12)+ ( 1

2 ,0, 1
2 ); (2; 6; 10)+ ( 1

2 ,
1
2 ,0)

[4] P23 (195) 1; 6; 12; (4; 5; 10)+ (0, 1
2 ,

1
2 ); (3; 7; 11)+ ( 1

2 ,0, 1
2 ); (2; 8; 9)+ ( 1

2 ,
1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F 23 (a′ = 3a,b′ = 3b,c′ = 3c) (196)

Minimal non-isomorphic supergroups
I [2] F m 3̄ (202); [2] F d 3̄ (203); [2] F 432 (209); [2] F 41 32 (210); [2] F 4̄ 3m (216); [2] F 4̄ 3c (219)
II [2] P23 (a′ = 1

2 c,b′ = 1
2 b,c′ = 1

2 c) (195)
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I 23 T 3
23 Cubic

No. 197 I 23 Patterson symmetry I m 3̄

Origin at 23

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

2 ; y ≤ min(x,1− x); z ≤ y

Vertices 0,0,0 1,0,0 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2) 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 3+( 1
2 ,

1
2 ,

1
2) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6 ) x̄+ 1

3 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6 ) x+ 2

3 , x̄− 1
3 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6 ) x̄+ 1
3 , x̄+ 2

3 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2) x,x,x (10) 3−(− 1

6 ,
1
6 ,

1
6 ) x+ 1

3 , x̄+ 1
3 , x̄ (11) 3−( 1

6 ,
1
6 ,− 1

6 ) x̄+ 2
3 , x̄+ 1

3 ,x (12) 3−( 1
6 ,− 1

6 ,
1
6 ) x̄− 1

3 ,x+ 2
3 , x̄
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CONTINUED No. 197 I 23

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l cyclically permutable
General:

24 f 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

hkl : h + k + l = 2n
0kl : k + l = 2n
hhl : l = 2n
h00 : h = 2n

Special: no extra conditions

12 e 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄

12 d 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄

8 c . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄

6 b 2 2 2 . . 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

2 a 2 3 . 0,0,0

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [111] p3
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [3] I 21 (I 222, 23) (1; 2; 3; 4)+⎧

⎪⎨

⎪⎩

[4] I 13 (R3, 146) (1; 5; 9)+
[4] I 13 (R3, 146) (1; 6; 12)+
[4] I 13 (R3, 146) (1; 7; 10)+
[4] I 13 (R3, 146) (1; 8; 11)+

IIa [2] P23 (195) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I 23 (a′ = 3a,b′ = 3b,c′ = 3c) (197)

Minimal non-isomorphic supergroups
I [2] I m 3̄ (204); [2] I 432 (211); [2] I 4̄ 3m (217)
II [4] P23 (a′ = 1

2 a,b′ = 1
2 b,c′ = 1

2 c) (195)
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P21 3 T 4
23 Cubic

No. 198 P21 3 Patterson symmetry Pm 3̄

Origin on 3[111] at midpoint of three non-intersecting pairs of parallel 21 axes

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; − 1
2 ≤ z ≤ 1

2 ; max(x− 1
2 ,−y) ≤ z ≤ min(x,y)

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0 0, 1

2 ,0
1
2 ,

1
2 ,

1
2 0, 1

2 ,− 1
2

Symmetry operations

(1) 1 (2) 2(0,0, 1
2) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 3+ x,x,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3− x,x,x (10) 3−(− 1
3 ,

1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3 ) x̄− 1

6 ,x+ 1
3 , x̄
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CONTINUED No. 198 P21 3

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l cyclically permutable
General:

12 b 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ+ 1

2 , z̄
(5) z,x,y (6) z+ 1

2 , x̄ + 1
2 , ȳ (7) z̄+ 1

2 , x̄,y + 1
2 (8) z̄,x + 1

2 , ȳ + 1
2

(9) y,z,x (10) ȳ,z+ 1
2 , x̄ + 1

2 (11) y + 1
2 , z̄+ 1

2 , x̄ (12) ȳ + 1
2 , z̄,x + 1

2

h00 : h = 2n

Special: no extra conditions

4 a . 3 . x,x,x x̄+ 1
2 , x̄,x + 1

2 x̄,x + 1
2 , x̄ + 1

2 x + 1
2 , x̄ + 1

2 , x̄

Symmetry of special projections
Along [001] p2gg
a′ = a b′ = b
Origin at 1

4 ,0,z

Along [111] p3
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p1g1
a′ = 1

2 (−a + b) b′ = c
Origin at x + 1

4 ,x,0

Maximal non-isomorphic subgroups
I [3] P21 1 (P21 21 21, 19) 1; 2; 3; 4⎧

⎪⎨

⎪⎩

[4] P13 (R3, 146) 1; 5; 9
[4] P13 (R3, 146) 1; 6; 12
[4] P13 (R3, 146) 1; 7; 10
[4] P13 (R3, 146) 1; 8; 11

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] P21 3 (a′ = 3a,b′ = 3b,c′ = 3c) (198)

Minimal non-isomorphic supergroups
I [2] Pa 3̄ (205); [2] P43 32 (212); [2] P41 32 (213)

II [2] I 21 3 (199); [4] F 23 (196)
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I 21 3 T 5
23 Cubic

No. 199 I 21 3 Patterson symmetry I m 3̄

Origin on 3[111] at midpoint of three non-intersecting pairs of parallel 2 axes and of three
non-intersecting pairs of parallel 21 axes

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; z ≤ min(x,y)

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0 0, 1

2 ,0
1
2 ,

1
2 ,

1
2

Symmetry operations
For (0,0,0)+ set
(1) 1 (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+ x,x,x (6) 3+ x̄+ 1
2 ,x, x̄ (7) 3+ x+ 1

2 , x̄− 1
2 , x̄ (8) 3+ x̄, x̄+ 1

2 ,x
(9) 3− x,x,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0, 1

4 ,z (3) 2 1
4 ,y,0 (4) 2 x,0, 1

4

(5) 3+( 1
2 ,

1
2 ,

1
2) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6 ) x̄− 1

6 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6 ) x+ 1

6 , x̄+ 1
6 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6 ) x̄+ 1
3 , x̄+ 1

6 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2) x,x,x (10) 3−( 1

6 ,− 1
6 ,− 1

6 ) x+ 1
6 , x̄+ 1

6 , x̄ (11) 3−(− 1
6 ,− 1

6 ,
1
6 ) x̄+ 1

3 , x̄+ 1
6 ,x (12) 3−(− 1

6 ,
1
6 ,− 1

6 ) x̄− 1
6 ,x+ 1

3 , x̄
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CONTINUED No. 199 I 21 3

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l cyclically permutable
General:

24 c 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ+ 1

2 , z̄
(5) z,x,y (6) z+ 1

2 , x̄ + 1
2 , ȳ (7) z̄+ 1

2 , x̄,y + 1
2 (8) z̄,x + 1

2 , ȳ + 1
2

(9) y,z,x (10) ȳ,z+ 1
2 , x̄ + 1

2 (11) y + 1
2 , z̄+ 1

2 , x̄ (12) ȳ + 1
2 , z̄,x + 1

2

hkl : h + k + l = 2n
0kl : k + l = 2n
hhl : l = 2n
h00 : h = 2n

Special: no extra conditions

12 b 2 . . x,0, 1
4 x̄+ 1

2 ,0, 3
4

1
4 ,x,0

3
4 , x̄ + 1

2 ,0 0, 1
4 ,x 0, 3

4 , x̄ + 1
2

8 a . 3 . x,x,x x̄+ 1
2 , x̄,x + 1

2 x̄,x + 1
2 , x̄ + 1

2 x + 1
2 , x̄ + 1

2 , x̄

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 1

4 ,0,z

Along [111] p3
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x + 1
4 ,0

Maximal non-isomorphic subgroups
I [3] I 21 1 (I 21 21 21, 24) (1; 2; 3; 4)+⎧

⎪⎨

⎪⎩

[4] I 13 (R3, 146) (1; 5; 9)+
[4] I 13 (R3, 146) (1; 6; 12)+
[4] I 13 (R3, 146) (1; 7; 10)+
[4] I 13 (R3, 146) (1; 8; 11)+

IIa [2] P21 3 (198) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I 21 3 (a′ = 3a,b′ = 3b,c′ = 3c) (199)

Minimal non-isomorphic supergroups
I [2] I a 3̄ (206); [2] I 41 32 (214); [2] I 4̄3d (220)

II [4] P23 (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (195)
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Pm 3̄ T 1
h m 3̄ Cubic

No. 200 P2/m 3̄ Patterson symmetry Pm 3̄

Origin at centre (m 3̄)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; z ≤ min(x,y)

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0 0, 1

2 ,0
1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 1̄ 0,0,0 (14) m x,y,0 (15) m x,0,z (16) m 0,y,z
(17) 3̄+ x,x,x; 0,0,0 (18) 3̄+ x̄,x, x̄; 0,0,0 (19) 3̄+ x, x̄, x̄; 0,0,0 (20) 3̄+ x̄, x̄,x; 0,0,0
(21) 3̄− x,x,x; 0,0,0 (22) 3̄− x, x̄, x̄; 0,0,0 (23) 3̄− x̄, x̄,x; 0,0,0 (24) 3̄− x̄,x, x̄; 0,0,0

Minimal non-isomorphic supergroups
I [2] Pm 3̄m (221); [2] Pm 3̄n (223)
II [2] I m 3̄ (204); [4] F m 3̄ (202)
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CONTINUED No. 200 Pm 3̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l cyclically permutable
General:

24 l 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) x̄, ȳ, z̄ (14) x,y, z̄ (15) x, ȳ,z (16) x̄,y,z
(17) z̄, x̄, ȳ (18) z̄,x,y (19) z,x, ȳ (20) z, x̄,y
(21) ȳ, z̄, x̄ (22) y, z̄,x (23) ȳ,z,x (24) y,z, x̄

no conditions

Special: no extra conditions

12 k m . . 1
2 ,y,z

1
2 , ȳ,z

1
2 ,y, z̄

1
2 , ȳ, z̄ z, 1

2 ,y z, 1
2 , ȳ

z̄, 1
2 ,y z̄, 1

2 , ȳ y,z, 1
2 ȳ,z, 1

2 y, z̄, 1
2 ȳ, z̄, 1

2

12 j m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄ z,0,y z,0, ȳ
z̄,0,y z̄,0, ȳ y,z,0 ȳ,z,0 y, z̄,0 ȳ, z̄,0

8 i . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x̄, x̄, x̄ x,x, x̄ x, x̄,x x̄,x,x

6 h m m 2 . . x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 ,x,

1
2

1
2 , x̄,

1
2

1
2 ,

1
2 ,x

1
2 ,

1
2 , x̄

6 g m m 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄

6 f m m 2 . . x,0, 1
2 x̄,0, 1

2
1
2 ,x,0

1
2 , x̄,0 0, 1

2 ,x 0, 1
2 , x̄

6 e m m 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄

3 d m m m . . 1
2 ,0,0 0, 1

2 ,0 0,0, 1
2

3 c m m m . . 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

1 b m 3̄ . 1
2 ,

1
2 ,

1
2

1 a m 3̄ . 0,0,0

Symmetry of special projections
Along [001] p2mm
a′ = a b′ = b
Origin at 0,0,z

Along [111] p6
a′ = 1

3 (2a−b− c) b′ = 1
3(−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P23 (195) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

[3] Pm1 (Pmmm, 47) 1; 2; 3; 4; 13; 14; 15; 16
⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄ (R 3̄, 148) 1; 5; 9; 13; 17; 21
[4] P1 3̄ (R 3̄, 148) 1; 6; 12; 13; 18; 24
[4] P1 3̄ (R 3̄, 148) 1; 7; 10; 13; 19; 22
[4] P1 3̄ (R 3̄, 148) 1; 8; 11; 13; 20; 23

IIa none

IIb [2] F m 3̄ (a′ = 2a,b′ = 2b,c′ = 2c) (202); [4] I a 3̄ (a′ = 2a,b′ = 2b,c′ = 2c) (206); [4] I m 3̄ (a′ = 2a,b′ = 2b,c′ = 2c) (204)

Maximal isomorphic subgroups of lowest index
IIc [27] Pm 3̄ (a′ = 3a,b′ = 3b,c′ = 3c) (200)

(Continued on preceding page)
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Pn 3̄ T 2
h m 3̄ Cubic

No. 201 P2/n 3̄ Patterson symmetry Pm 3̄

ORIGIN CHOICE 1

Origin at 23, at − 1
4 ,− 1

4 ,− 1
4 from centre (3̄)

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

2 ; y ≤ min(x,1− x); z ≤ y

Vertices 0,0,0 1,0,0 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 1̄ 1
4 ,

1
4 ,

1
4 (14) n( 1

2 ,
1
2 ,0) x,y, 1

4 (15) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (16) n(0, 1

2 ,
1
2 ) 1

4 ,y,z
(17) 3̄+ x,x,x; 1

4 ,
1
4 ,

1
4 (18) 3̄+ x̄−1,x + 1, x̄; − 1

4 ,
1
4 ,

3
4 (19) 3̄+ x, x̄ + 1, x̄; 1

4 ,
3
4 ,− 1

4 (20) 3̄+ x̄+ 1, x̄,x; 3
4 ,− 1

4 ,
1
4

(21) 3̄− x,x,x; 1
4 ,

1
4 ,

1
4 (22) 3̄− x + 1, x̄−1, x̄; 1

4 ,− 1
4 ,

3
4 (23) 3̄− x̄, x̄ + 1,x; − 1

4 ,
3
4 ,

1
4 (24) 3̄− x̄+ 1,x, x̄; 3

4 ,
1
4 ,− 1

4
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CONTINUED No. 201 Pn 3̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l cyclically permutable
General:

24 h 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) x̄+ 1
2 , ȳ + 1

2 , z̄+ 1
2 (14) x + 1

2 ,y + 1
2 , z̄+ 1

2 (15) x + 1
2 , ȳ+ 1

2 ,z+ 1
2 (16) x̄+ 1

2 ,y + 1
2 ,z+ 1

2

(17) z̄+ 1
2 , x̄ + 1

2 , ȳ+ 1
2 (18) z̄+ 1

2 ,x + 1
2 ,y + 1

2 (19) z+ 1
2 ,x + 1

2 , ȳ + 1
2 (20) z+ 1

2 , x̄ + 1
2 ,y + 1

2

(21) ȳ+ 1
2 , z̄+ 1

2 , x̄ + 1
2 (22) y + 1

2 , z̄+ 1
2 ,x + 1

2 (23) ȳ + 1
2 ,z+ 1

2 ,x + 1
2 (24) y + 1

2 ,z+ 1
2 , x̄ + 1

2

0kl : k + l = 2n
h00 : h = 2n

Special: as above, plus

12 g 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄
x̄ + 1

2 ,0, 1
2 x + 1

2 ,0, 1
2

1
2 , x̄+ 1

2 ,0
1
2 ,x + 1

2 ,0 0, 1
2 , x̄ + 1

2 0, 1
2 ,x + 1

2

hkl : h + k + l = 2n

12 f 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄
x̄ + 1

2 ,
1
2 ,

1
2 x + 1

2 ,
1
2 ,

1
2

1
2 , x̄ + 1

2 ,
1
2

1
2 ,x + 1

2 ,
1
2

1
2 ,

1
2 , x̄ + 1

2
1
2 ,

1
2 ,x + 1

2

hkl : h + k + l = 2n

8 e . 3 . x,x,x x̄, x̄,x
x̄,x, x̄ x, x̄, x̄
x̄ + 1

2 , x̄+ 1
2 , x̄ + 1

2 x + 1
2 ,x + 1

2 , x̄ + 1
2

x + 1
2 , x̄+ 1

2 ,x + 1
2 x̄ + 1

2 ,x + 1
2 ,x + 1

2

no extra conditions

6 d 2 2 2 . . 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

1
2 ,0,0 0, 1

2 ,0 0,0, 1
2 hkl : h + k + l = 2n

4 c . 3̄ . 3
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4 hkl : h + k,h + l,k + l = 2n

4 b . 3̄ . 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4 hkl : h + k,h + l,k + l = 2n

2 a 2 3 . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [111] p6
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

4

Maximal non-isomorphic subgroups
I [2] P23 (195) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

[3] Pn1 (Pnnn, 48) 1; 2; 3; 4; 13; 14; 15; 16
⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄ (R 3̄, 148) 1; 5; 9; 13; 17; 21
[4] P1 3̄ (R 3̄, 148) 1; 6; 12; 13; 18; 24
[4] P1 3̄ (R 3̄, 148) 1; 7; 10; 13; 19; 22
[4] P1 3̄ (R 3̄, 148) 1; 8; 11; 13; 20; 23

IIa none
IIb [2] F d 3̄ (a′ = 2a,b′ = 2b,c′ = 2c) (203)

Maximal isomorphic subgroups of lowest index
IIc [27] Pn 3̄ (a′ = 3a,b′ = 3b,c′ = 3c) (201)

Minimal non-isomorphic supergroups
I [2] Pn 3̄n (222); [2] Pn 3̄m (224)

II [2] I m 3̄ (204); [4] F m 3̄ (202)
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Pn 3̄ T 2
h m 3̄ Cubic

No. 201 P2/n 3̄ Patterson symmetry Pm 3̄

ORIGIN CHOICE 2

Origin at centre (3̄), at 1
4 ,

1
4 ,

1
4 from 23

Asymmetric unit − 1
4 ≤ x ≤ 3

4 ; − 1
4 ≤ y ≤ 1

4 ; − 1
4 ≤ z ≤ 1

4 ; y ≤ min(x, 1
2 − x); z ≤ y

Vertices − 1
4 ,− 1

4 ,− 1
4

3
4 ,− 1

4 ,− 1
4

1
4 ,

1
4 ,− 1

4
1
4 ,

1
4 ,

1
4

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 2 1

4 ,y,
1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+ x,x,x (6) 3+ x̄,x+ 1
2 , x̄ (7) 3+ x+ 1

2 , x̄, x̄ (8) 3+ x̄+ 1
2 , x̄+ 1

2 ,x
(9) 3− x,x,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄+ 1

2 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) 1̄ 0,0,0 (14) n( 1
2 ,

1
2 ,0) x,y,0 (15) n( 1

2 ,0, 1
2) x,0,z (16) n(0, 1

2 ,
1
2 ) 0,y,z

(17) 3̄+ x,x,x; 0,0,0 (18) 3̄+ x̄−1,x+ 1
2 , x̄; − 1

2 ,0, 1
2 (19) 3̄+ x− 1

2 , x̄+1, x̄; 0, 1
2 ,− 1

2 (20) 3̄+ x̄+ 1
2 , x̄− 1

2 ,x; 1
2 ,− 1

2 ,0
(21) 3̄− x,x,x; 0,0,0 (22) 3̄− x+ 1

2 , x̄−1, x̄; 0,− 1
2 ,

1
2 (23) 3̄− x̄− 1

2 , x̄+ 1
2 ,x; − 1

2 ,
1
2 ,0 (24) 3̄− x̄+1,x− 1

2 , x̄; 1
2 ,0,− 1

2
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CONTINUED No. 201 Pn 3̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l cyclically permutable
General:

24 h 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) x̄ + 1
2 ,y, z̄+ 1

2 (4) x, ȳ+ 1
2 , z̄+ 1

2

(5) z,x,y (6) z, x̄ + 1
2 , ȳ+ 1

2 (7) z̄+ 1
2 , x̄ + 1

2 ,y (8) z̄+ 1
2 ,x, ȳ + 1

2

(9) y,z,x (10) ȳ+ 1
2 ,z, x̄ + 1

2 (11) y, z̄ + 1
2 , x̄ + 1

2 (12) ȳ+ 1
2 , z̄+ 1

2 ,x
(13) x̄, ȳ, z̄ (14) x + 1

2 ,y + 1
2 , z̄ (15) x + 1

2 , ȳ,z+ 1
2 (16) x̄,y + 1

2 ,z+ 1
2

(17) z̄, x̄, ȳ (18) z̄,x + 1
2 ,y + 1

2 (19) z+ 1
2 ,x + 1

2 , ȳ (20) z+ 1
2 , x̄,y + 1

2

(21) ȳ, z̄, x̄ (22) y + 1
2 , z̄,x + 1

2 (23) ȳ,z+ 1
2 ,x + 1

2 (24) y + 1
2 ,z+ 1

2 , x̄

0kl : k + l = 2n
h00 : h = 2n

Special: as above, plus

12 g 2 . . x, 3
4 ,

1
4 x̄ + 1

2 ,
3
4 ,

1
4

1
4 ,x,

3
4

1
4 , x̄ + 1

2 ,
3
4

3
4 ,

1
4 ,x

3
4 ,

1
4 , x̄ + 1

2

x̄, 1
4 ,

3
4 x + 1

2 ,
1
4 ,

3
4

3
4 , x̄,

1
4

3
4 ,x + 1

2 ,
1
4

1
4 ,

3
4 , x̄

1
4 ,

3
4 ,x + 1

2

hkl : h + k + l = 2n

12 f 2 . . x, 1
4 ,

1
4 x̄ + 1

2 ,
1
4 ,

1
4

1
4 ,x,

1
4

1
4 , x̄ + 1

2 ,
1
4

1
4 ,

1
4 ,x

1
4 ,

1
4 , x̄ + 1

2

x̄, 3
4 ,

3
4 x + 1

2 ,
3
4 ,

3
4

3
4 , x̄,

3
4

3
4 ,x + 1

2 ,
3
4

3
4 ,

3
4 , x̄

3
4 ,

3
4 ,x + 1

2

hkl : h + k + l = 2n

8 e . 3 . x,x,x x̄ + 1
2 , x̄ + 1

2 ,x x̄+ 1
2 ,x, x̄ + 1

2 x, x̄ + 1
2 , x̄ + 1

2

x̄, x̄, x̄ x + 1
2 ,x + 1

2 , x̄ x + 1
2 , x̄,x + 1

2 x̄,x + 1
2 ,x + 1

2

no extra conditions

6 d 2 2 2 . . 1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4

1
4 ,

1
4 ,

3
4 hkl : h + k + l = 2n

4 c . 3̄ . 1
2 ,

1
2 ,

1
2 0,0, 1

2 0, 1
2 ,0

1
2 ,0,0 hkl : h + k,h + l,k + l = 2n

4 b . 3̄ . 0,0,0 1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k,h + l,k + l = 2n

2 a 2 3 . 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 1

4 ,
1
4 ,z

Along [111] p6
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P23 (195) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

[3] Pn1 (Pnnn, 48) 1; 2; 3; 4; 13; 14; 15; 16
⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄ (R 3̄, 148) 1; 5; 9; 13; 17; 21
[4] P1 3̄ (R 3̄, 148) 1; 6; 12; 13; 18; 24
[4] P1 3̄ (R 3̄, 148) 1; 7; 10; 13; 19; 22
[4] P1 3̄ (R 3̄, 148) 1; 8; 11; 13; 20; 23

IIa none

IIb [2] F d 3̄ (a′ = 2a,b′ = 2b,c′ = 2c) (203)

Maximal isomorphic subgroups of lowest index
IIc [27] Pn 3̄ (a′ = 3a,b′ = 3b,c′ = 3c) (201)

Minimal non-isomorphic supergroups
I [2] Pn 3̄n (222); [2] Pn 3̄m (224)

II [2] I m 3̄ (204); [4] F m 3̄ (202)
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Fm3̄ T 3
h m3̄ Cubic

No. 202 F2/m3̄ Patterson symmetry Fm3̄

Origin at centre (m 3̄)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4 ; y ≤ x; z ≤ min( 1

2 − x,y)
Vertices 0,0,0 1

2 ,0,0 1
2 ,

1
2 ,0

1
4 ,

1
4 ,

1
4

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 1̄ 0,0,0 (14) m x,y,0 (15) m x,0,z (16) m 0,y,z
(17) 3̄+ x,x,x; 0,0,0 (18) 3̄+ x̄,x, x̄; 0,0,0 (19) 3̄+ x, x̄, x̄; 0,0,0 (20) 3̄+ x̄, x̄,x; 0,0,0
(21) 3̄− x,x,x; 0,0,0 (22) 3̄− x, x̄, x̄; 0,0,0 (23) 3̄− x̄, x̄,x; 0,0,0 (24) 3̄− x̄,x, x̄; 0,0,0
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CONTINUED No. 202 F m 3̄

Symmetry operations (continued)

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2(0,0, 1

2) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+(− 1
3 ,

1
3 ,

1
3) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+ x̄, x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) 1̄ 0, 1
4 ,

1
4 (14) b x,y, 1

4 (15) c x, 1
4 ,z (16) n(0, 1

2 ,
1
2 ) 0,y,z

(17) 3̄+ x,x+ 1
2 ,x; 0, 1

2 ,0 (18) 3̄+ x̄−1,x+ 1
2 , x̄; − 1

2 ,0, 1
2 (19) 3̄+ x, x̄+ 1

2 , x̄; 0, 1
2 ,0 (20) 3̄+ x̄+1, x̄+ 1

2 ,x; 1
2 ,0, 1

2

(21) 3̄− x− 1
2 ,x− 1

2 ,x; 0,0, 1
2 (22) 3̄− x+ 1

2 , x̄− 1
2 , x̄; 0,0, 1

2 (23) 3̄− x̄− 1
2 , x̄+ 1

2 ,x; − 1
2 ,

1
2 ,0 (24) 3̄− x̄+ 1

2 ,x+ 1
2 , x̄; 1

2 ,
1
2 ,0

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+ x+ 1

2 , x̄− 1
2 , x̄ (8) 3+ x̄+ 1

2 , x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 1̄ 1
4 ,0, 1

4 (14) a x,y, 1
4 (15) n( 1

2 ,0, 1
2 ) x,0,z (16) c 1

4 ,y,z
(17) 3̄+ x− 1

2 ,x− 1
2 ,x; 0,0, 1

2 (18) 3̄+ x̄− 1
2 ,x+ 1

2 , x̄; 0,0, 1
2 (19) 3̄+ x+ 1

2 , x̄+ 1
2 , x̄; 1

2 ,
1
2 ,0 (20) 3̄+ x̄+ 1

2 , x̄− 1
2 ,x; 1

2 ,− 1
2 ,0

(21) 3̄− x+ 1
2 ,x,x; 1

2 ,0,0 (22) 3̄− x+ 1
2 , x̄−1, x̄; 0,− 1

2 ,
1
2 (23) 3̄− x̄+ 1

2 , x̄+1,x; 0, 1
2 ,

1
2 (24) 3̄− x̄+ 1

2 ,x, x̄; 1
2 ,0,0

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄, x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) 1̄ 1
4 ,

1
4 ,0 (14) n( 1

2 ,
1
2 ,0) x,y,0 (15) a x, 1

4 ,z (16) b 1
4 ,y,z

(17) 3̄+ x+ 1
2 ,x,x; 1

2 ,0,0 (18) 3̄+ x̄− 1
2 ,x+1, x̄; 0, 1

2 ,
1
2 (19) 3̄+ x− 1

2 , x̄+1, x̄; 0, 1
2 ,− 1

2 (20) 3̄+ x̄+ 1
2 , x̄,x; 1

2 ,0,0
(21) 3̄− x,x+ 1

2 ,x; 0, 1
2 ,0 (22) 3̄− x+1, x̄− 1

2 , x̄; 1
2 ,0, 1

2 (23) 3̄− x̄, x̄+ 1
2 ,x; 0, 1

2 ,0 (24) 3̄− x̄+1,x− 1
2 , x̄; 1

2 ,0,− 1
2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l cyclically permutable
General:

96 i 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) x̄, ȳ, z̄ (14) x,y, z̄ (15) x, ȳ,z (16) x̄,y,z
(17) z̄, x̄, ȳ (18) z̄,x,y (19) z,x, ȳ (20) z, x̄,y
(21) ȳ, z̄, x̄ (22) y, z̄,x (23) ȳ,z,x (24) y,z, x̄

hkl : h + k,h + l,k + l = 2n
0kl : k, l = 2n
hhl : h + l = 2n
h00 : h = 2n

Special: as above, plus

48 h m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄ z,0,y z,0, ȳ
z̄,0,y z̄,0, ȳ y,z,0 ȳ,z,0 y, z̄,0 ȳ, z̄,0

no extra conditions

48 g 2 . . x, 1
4 ,

1
4 x̄, 3

4 ,
1
4

1
4 ,x,

1
4

1
4 , x̄,

3
4

1
4 ,

1
4 ,x

3
4 ,

1
4 , x̄

x̄, 3
4 ,

3
4 x, 1

4 ,
3
4

3
4 , x̄,

3
4

3
4 ,x,

1
4

3
4 ,

3
4 , x̄

1
4 ,

3
4 ,x

hkl : h = 2n

32 f . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x̄, x̄, x̄ x,x, x̄ x, x̄,x x̄,x,x

no extra conditions

24 e m m 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄ no extra conditions

24 d 2/m . . 0, 1
4 ,

1
4 0, 3

4 ,
1
4

1
4 ,0, 1

4
1
4 ,0, 3

4
1
4 ,

1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

8 c 2 3 . 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h = 2n

4 b m 3̄ . 1
2 ,

1
2 ,

1
2 no extra conditions

4 a m 3̄ . 0,0,0 no extra conditions
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F m 3̄ No. 202 CONTINUED

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p6
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] F 23 (196) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

[3] F m1 (F mmm, 69) (1; 2; 3; 4; 13; 14; 15; 16)+
⎧
⎪⎪⎨

⎪⎪⎩

[4] F 1 3̄ (R 3̄, 148) (1; 5; 9; 13; 17; 21)+
[4] F 1 3̄ (R 3̄, 148) (1; 6; 12; 13; 18; 24)+
[4] F 1 3̄ (R 3̄, 148) (1; 7; 10; 13; 19; 22)+
[4] F 1 3̄ (R 3̄, 148) (1; 8; 11; 13; 20; 23)+

IIa
⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] Pa 3̄ (205) 1; 5; 9; 13; 17; 21; (2; 7; 12; 14; 19; 24)+ (0, 1
2 ,

1
2); (4; 6; 11; 16; 18; 23)+ ( 1

2 ,0, 1
2); (3; 8; 10;

15; 20; 22)+ ( 1
2 ,

1
2 ,0)

[4] Pa 3̄ (205) 1; 7; 10; 13; 19; 22; (2; 5; 11; 14; 17; 23)+ (0, 1
2 ,

1
2 ); (4; 8; 12; 16; 20; 24)+ ( 1

2 ,0, 1
2 ); (3; 6; 9;

15; 18; 21)+ ( 1
2 ,

1
2 ,0)

[4] Pa 3̄ (205) 1; 8; 11; 13; 20; 23; (2; 6; 10; 14; 18; 22)+ (0, 1
2 ,

1
2 ); (4; 7; 9; 16; 19; 21)+ ( 1

2 ,0, 1
2); (3; 5; 12;

15; 17; 24)+ ( 1
2 ,

1
2 ,0)

[4] Pa 3̄ (205) 1; 6; 12; 13; 18; 24; (2; 8; 9; 14; 20; 21)+ (0, 1
2 ,

1
2); (4; 5; 10; 16; 17; 22)+ ( 1

2 ,0, 1
2); (3; 7; 11;

15; 19; 23)+ ( 1
2 ,

1
2 ,0)⎧

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] Pa 3̄ (205) 1; 5; 9; 13; 17; 21; (3; 8; 10; 15; 20; 22)+ (0, 1
2 ,

1
2); (2; 7; 12; 14; 19; 24)+ ( 1

2 ,0, 1
2); (4; 6; 11;

16; 18; 23)+ ( 1
2 ,

1
2 ,0)

[4] Pa 3̄ (205) 1; 7; 10; 13; 19; 22; (3; 6; 9; 15; 18; 21)+ (0, 1
2 ,

1
2); (2; 5; 11; 14; 17; 23)+ ( 1

2 ,0, 1
2); (4; 8; 12;

16; 20; 24)+ ( 1
2 ,

1
2 ,0)

[4] Pa 3̄ (205) 1; 8; 11; 13; 20; 23; (3; 5; 12; 15; 17; 24)+ (0, 1
2 ,

1
2 ); (2; 6; 10; 14; 18; 22)+ ( 1

2 ,0, 1
2 ); (4; 7; 9;

16; 19; 21)+ ( 1
2 ,

1
2 ,0)

[4] Pa 3̄ (205) 1; 6; 12; 13; 18; 24; (3; 7; 11; 15; 19; 23)+ (0, 1
2 ,

1
2 ); (2; 8; 9; 14; 20; 21)+ ( 1

2 ,0, 1
2); (4; 5; 10;

16; 17; 22)+ ( 1
2 ,

1
2 ,0)⎧

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] Pn 3̄ (201) 1; 5; 9; 13; 17; 21; (4; 6; 11; 16; 18; 23)+ (0, 1
2 ,

1
2); (3; 8; 10; 15; 20; 22)+ ( 1

2 ,0, 1
2); (2; 7; 12;

14; 19; 24)+ ( 1
2 ,

1
2 ,0)

[4] Pn 3̄ (201) 1; 7; 10; 13; 19; 22; (4; 8; 12; 16; 20; 24)+ (0, 1
2 ,

1
2 ); (3; 6; 9; 15; 18; 21)+ ( 1

2 ,0, 1
2); (2; 5; 11;

14; 17; 23)+ ( 1
2 ,

1
2 ,0)

[4] Pn 3̄ (201) 1; 8; 11; 13; 20; 23; (4; 7; 9; 16; 19; 21)+ (0, 1
2 ,

1
2); (3; 5; 12; 15; 17; 24)+ ( 1

2 ,0, 1
2); (2; 6; 10;

14; 18; 22)+ ( 1
2 ,

1
2 ,0)

[4] Pn 3̄ (201) 1; 6; 12; 13; 18; 24; (4; 5; 10; 16; 17; 22)+ (0, 1
2 ,

1
2 ); (3; 7; 11; 15; 19; 23)+ ( 1

2 ,0, 1
2 ); (2; 8; 9;

14; 20; 21)+ ( 1
2 ,

1
2 ,0)⎧

⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

[4] Pm 3̄ (200) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[4] Pm 3̄ (200) 1; 2; 3; 4; 13; 14; 15; 16; (5; 6; 7; 8; 17; 18; 19; 20)+ (0, 1

2 ,
1
2 ); (9; 10; 11; 12; 21; 22; 23;

24) + ( 1
2 ,

1
2 ,0)

[4] Pm 3̄ (200) 1; 2; 3; 4; 13; 14; 15; 16; (5; 6; 7; 8; 17; 18; 19; 20)+ ( 1
2 ,0, 1

2 ); (9; 10; 11; 12; 21; 22; 23;
24) + (0, 1

2 ,
1
2 )

[4] Pm 3̄ (200) 1; 2; 3; 4; 13; 14; 15; 16; (5; 6; 7; 8; 17; 18; 19; 20)+ ( 1
2 ,

1
2 ,0); (9; 10; 11; 12; 21; 22; 23;

24) + ( 1
2 ,0, 1

2 )
IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F m 3̄ (a′ = 3a,b′ = 3b,c′ = 3c) (202)

Minimal non-isomorphic supergroups
I [2] F m 3̄m (225); [2] F m 3̄c (226)

II [2] Pm 3̄ (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (200)
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F d 3̄ T 4
h m 3̄ Cubic

No. 203 F 2/d 3̄ Patterson symmetry F m 3̄

ORIGIN CHOICE 1

Origin at 23, at − 1
8 ,− 1

8 ,− 1
8 from centre (3̄)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; − 1
4 ≤ z ≤ 1

4 ; y ≤ min(x, 1
2 − x); −y ≤ z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

4 ,
1
4 ,

1
4

1
4 ,

1
4 ,− 1

4
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CONTINUED No. 203 F d 3̄

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 1̄ 1
8 ,

1
8 ,

1
8 (14) d( 1

4 ,
1
4 ,0) x,y, 1

8 (15) d( 1
4 ,0, 1

4) x, 1
8 ,z (16) d(0, 1

4 ,
1
4 ) 1

8 ,y,z
(17) 3̄+ x,x,x; 1

8 ,
1
8 ,

1
8 (18) 3̄+ x̄− 1

2 ,x+ 1
2 , x̄; − 1

8 ,
1
8 ,

3
8 (19) 3̄+ x, x̄+ 1

2 , x̄; 1
8 ,

3
8 ,− 1

8 (20) 3̄+ x̄+ 1
2 , x̄,x; 3

8 ,− 1
8 ,

1
8

(21) 3̄− x,x,x; 1
8 ,

1
8 ,

1
8 (22) 3̄− x+ 1

2 , x̄− 1
2 , x̄; 1

8 ,− 1
8 ,

3
8 (23) 3̄− x̄, x̄+ 1

2 ,x; − 1
8 ,

3
8 ,

1
8 (24) 3̄− x̄+ 1

2 ,x, x̄; 3
8 ,

1
8 ,− 1

8

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2(0,0, 1

2) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+(− 1
3 ,

1
3 ,

1
3) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+ x̄, x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) 1̄ 1
8 ,

3
8 ,

3
8 (14) d( 1

4 ,
3
4 ,0) x,y, 3

8 (15) d( 1
4 ,0, 3

4) x, 3
8 ,z (16) d(0, 3

4 ,
3
4 ) 1

8 ,y,z
(17) 3̄+ x,x+ 1

2 ,x; 1
8 ,

5
8 ,

1
8 (18) 3̄+ x̄− 3

2 ,x+1, x̄; − 5
8 ,

1
8 ,

7
8 (19) 3̄+ x, x̄+1, x̄; 1

8 ,
7
8 ,− 1

8 (20) 3̄+ x̄+ 3
2 , x̄+ 1

2 ,x; 7
8 ,− 1

8 ,
5
8

(21) 3̄− x− 1
2 ,x− 1

2 ,x; 1
8 ,

1
8 ,

5
8 (22) 3̄− x+1, x̄−1, x̄; 1

8 ,− 1
8 ,

7
8 (23) 3̄− x̄− 1

2 , x̄+1,x; − 5
8 ,

7
8 ,

1
8 (24) 3̄− x̄+1,x+ 1

2 , x̄; 7
8 ,

5
8 ,− 1

8

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+ x+ 1

2 , x̄− 1
2 , x̄ (8) 3+ x̄+ 1

2 , x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 1̄ 3
8 ,

1
8 ,

3
8 (14) d( 3

4 ,
1
4 ,0) x,y, 3

8 (15) d( 3
4 ,0, 3

4) x, 1
8 ,z (16) d(0, 1

4 ,
3
4 ) 3

8 ,y,z
(17) 3̄+ x− 1

2 ,x− 1
2 ,x; 1

8 ,
1
8 ,

5
8 (18) 3̄+ x̄−1,x+1, x̄; − 1

8 ,
1
8 ,

7
8 (19) 3̄+ x+ 1

2 , x̄+1, x̄; 5
8 ,

7
8 ,− 1

8 (20) 3̄+ x̄+1, x̄− 1
2 ,x; 7

8 ,− 5
8 ,

1
8

(21) 3̄− x+ 1
2 ,x,x; 5

8 ,
1
8 ,

1
8 (22) 3̄− x+1, x̄− 3

2 , x̄; 1
8 ,− 5

8 ,
7
8 (23) 3̄− x̄+ 1

2 , x̄+ 3
2 ,x; − 1

8 ,
7
8 ,

5
8 (24) 3̄− x̄+1,x, x̄; 7

8 ,
1
8 ,− 1

8

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄, x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) 1̄ 3
8 ,

3
8 ,

1
8 (14) d( 3

4 ,
3
4 ,0) x,y, 1

8 (15) d( 3
4 ,0, 1

4) x, 3
8 ,z (16) d(0, 3

4 ,
1
4 ) 3

8 ,y,z
(17) 3̄+ x+ 1

2 ,x,x; 5
8 ,

1
8 ,

1
8 (18) 3̄+ x̄−1,x+ 3

2 , x̄; − 1
8 ,

5
8 ,

7
8 (19) 3̄+ x− 1

2 , x̄+ 3
2 , x̄; 1

8 ,
7
8 ,− 5

8 (20) 3̄+ x̄+1, x̄,x; 7
8 ,− 1

8 ,
1
8

(21) 3̄− x,x+ 1
2 ,x; 1

8 ,
5
8 ,

1
8 (22) 3̄− x+ 3

2 , x̄−1, x̄; 5
8 ,− 1

8 ,
7
8 (23) 3̄− x̄, x̄+1,x; − 1

8 ,
7
8 ,

1
8 (24) 3̄− x̄+ 3

2 ,x− 1
2 , x̄; 7

8 ,
1
8 ,− 5

8

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l cyclically permutable
General:

96 g 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) x̄+ 1
4 , ȳ + 1

4 , z̄+ 1
4 (14) x + 1

4 ,y + 1
4 , z̄+ 1

4 (15) x + 1
4 , ȳ+ 1

4 ,z+ 1
4 (16) x̄+ 1

4 ,y + 1
4 ,z+ 1

4

(17) z̄+ 1
4 , x̄ + 1

4 , ȳ+ 1
4 (18) z̄+ 1

4 ,x + 1
4 ,y + 1

4 (19) z+ 1
4 ,x + 1

4 , ȳ + 1
4 (20) z+ 1

4 , x̄ + 1
4 ,y + 1

4

(21) ȳ+ 1
4 , z̄+ 1

4 , x̄ + 1
4 (22) y + 1

4 , z̄+ 1
4 ,x + 1

4 (23) ȳ + 1
4 ,z+ 1

4 ,x + 1
4 (24) y + 1

4 ,z+ 1
4 , x̄ + 1

4

hkl : h + k = 2n and
h + l,k + l = 2n

0kl : k + l = 4n and
k, l = 2n

hhl : h + l = 2n
h00 : h = 4n

Special: as above, plus

48 f 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄
x̄ + 1

4 ,
1
4 ,

1
4 x + 1

4 ,
1
4 ,

1
4

1
4 , x̄ + 1

4 ,
1
4

1
4 ,x + 1

4 ,
1
4

1
4 ,

1
4 , x̄ + 1

4
1
4 ,

1
4 ,x + 1

4

hkl : h = 2n + 1
or h + k + l = 4n

32 e . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x̄ + 1

4 , x̄ + 1
4 , x̄ + 1

4 x + 1
4 ,x + 1

4 , x̄ + 1
4 x + 1

4 , x̄ + 1
4 ,x + 1

4 x̄ + 1
4 ,x + 1

4 ,x + 1
4

no extra conditions

16 d . 3̄ . 5
8 ,

5
8 ,

5
8

3
8 ,

3
8 ,

5
8

3
8 ,

5
8 ,

3
8

5
8 ,

3
8 ,

3
8

16 c . 3̄ . 1
8 ,

1
8 ,

1
8

7
8 ,

7
8 ,

1
8

7
8 ,

1
8 ,

7
8

1
8 ,

7
8 ,

7
8

}
hkl : h = 2n + 1

or h,k, l = 4n + 2
or h,k, l = 4n

8 b 2 3 . 1
2 ,

1
2 ,

1
2

3
4 ,

3
4 ,

3
4

8 a 2 3 . 0,0,0 1
4 ,

1
4 ,

1
4

}
hkl : h = 2n + 1

or h + k + l = 4n

(Continued on page 623)
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CONTINUED
(from pages 625 and 627)

No. 203 F d 3̄

ORIGIN CHOICE 1

Symmetry of special projections
Along [001] c2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p6
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

8

ORIGIN CHOICE 2

Symmetry of special projections

Along [001] c2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 1
8 ,

1
8 ,z

Along [111] p6
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

ORIGIN CHOICES 1 AND 2

Maximal non-isomorphic subgroups
I [2] F 23 (196) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

[3] F d 1 (F d d d, 70) (1; 2; 3; 4; 13; 14; 15; 16)+
⎧
⎪⎪⎨

⎪⎪⎩

[4] F 1 3̄ (R 3̄, 148) (1; 5; 9; 13; 17; 21)+
[4] F 1 3̄ (R 3̄, 148) (1; 6; 12; 13; 18; 24)+
[4] F 1 3̄ (R 3̄, 148) (1; 7; 10; 13; 19; 22)+
[4] F 1 3̄ (R 3̄, 148) (1; 8; 11; 13; 20; 23)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F d 3̄ (a′ = 3a,b′ = 3b,c′ = 3c) (203)

Minimal non-isomorphic supergroups
I [2] F d 3̄m (227); [2] F d 3̄c (228)

II [2] Pn 3̄ (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (201)
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F d 3̄ T 4
h m 3̄ Cubic

No. 203 F 2/d 3̄ Patterson symmetry F m 3̄

ORIGIN CHOICE 2

Origin at centre (3̄), at 1
8 ,

1
8 ,

1
8 from 23

Asymmetric unit − 1
8 ≤ x ≤ 3

8 ; − 1
8 ≤ y ≤ 1

8 ; − 3
8 ≤ z ≤ 1

8 ; y ≤ min(x, 1
4 − x); −y− 1

4 ≤ z ≤ y

Vertices − 1
8 ,− 1

8 ,− 1
8

3
8 ,− 1

8 ,− 1
8

1
8 ,

1
8 ,

1
8

1
8 ,

1
8 ,− 3

8
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CONTINUED No. 203 F d 3̄

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 3
8 ,

3
8 ,z (3) 2 3

8 ,y,
3
8 (4) 2 x, 3

8 ,
3
8

(5) 3+ x,x,x (6) 3+ x̄,x+ 3
4 , x̄ (7) 3+ x+ 3

4 , x̄, x̄ (8) 3+ x̄+ 3
4 , x̄+ 3

4 ,x
(9) 3− x,x,x (10) 3− x+ 3

4 , x̄, x̄ (11) 3− x̄+ 3
4 , x̄+ 3

4 ,x (12) 3− x̄,x+ 3
4 , x̄

(13) 1̄ 0,0,0 (14) d( 1
4 ,

1
4 ,0) x,y,0 (15) d( 1

4 ,0, 1
4) x,0,z (16) d(0, 1

4 ,
1
4) 0,y,z

(17) 3̄+ x,x,x; 0,0,0 (18) 3̄+ x̄− 1
2 ,x+ 1

4 , x̄; − 1
4 ,0, 1

4 (19) 3̄+ x− 1
4 , x̄+ 1

2 , x̄; 0, 1
4 ,− 1

4 (20) 3̄+ x̄+ 1
4 , x̄− 1

4 ,x; 1
4 ,− 1

4 ,0
(21) 3̄− x,x,x; 0,0,0 (22) 3̄− x+ 1

4 , x̄− 1
2 , x̄; 0,− 1

4 ,
1
4 (23) 3̄− x̄− 1

4 , x̄+ 1
4 ,x; − 1

4 ,
1
4 ,0 (24) 3̄− x̄+ 1

2 ,x− 1
4 , x̄; 1

4 ,0,− 1
4

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2(0,0, 1

2) 3
8 ,

1
8 ,z (3) 2(0, 1

2 ,0) 3
8 ,y,

1
8 (4) 2 x, 1

8 ,
1
8

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

4 , x̄ (7) 3+ x+ 3
4 , x̄− 1

2 , x̄ (8) 3+( 1
3 ,

1
3 ,− 1

3 ) x̄+ 5
12 , x̄+ 7

12 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3− x+ 1

4 , x̄+ 1
2 , x̄ (11) 3− x̄+ 1

4 , x̄+ 1
4 ,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 7
12 , x̄

(13) 1̄ 0, 1
4 ,

1
4 (14) d( 1

4 ,
3
4 ,0) x,y, 1

4 (15) d( 1
4 ,0, 3

4) x, 1
4 ,z (16) d(0, 3

4 ,
3
4) 0,y,z

(17) 3̄+ x,x+ 1
2 ,x; 0, 1

2 ,0 (18) 3̄+ x̄− 3
2 ,x+ 3

4 , x̄; − 3
4 ,0, 3

4 (19) 3̄+ x− 1
4 , x̄+1, x̄; 0, 3

4 ,− 1
4 (20) 3̄+ x̄+ 5

4 , x̄+ 1
4 ,x; 3

4 ,− 1
4 ,

1
2

(21) 3̄− x− 1
2 ,x− 1

2 ,x; 0,0, 1
2 (22) 3̄− x+ 3

4 , x̄−1, x̄; 0,− 1
4 ,

3
4 (23) 3̄− x̄− 3

4 , x̄+ 3
4 ,x; − 3

4 ,
3
4 ,0 (24) 3̄− x̄+1,x+ 1

4 , x̄; 3
4 ,

1
2 ,− 1

4

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2(0,0, 1

2) 1
8 ,

3
8 ,z (3) 2 1

8 ,y,
1
8 (4) 2( 1

2 ,0,0) x, 3
8 ,

1
8

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+ x̄+ 1

2 ,x+ 1
4 , x̄ (7) 3+(− 1

3 ,
1
3 ,

1
3 ) x+ 7

12 , x̄− 1
6 , x̄ (8) 3+ x̄+ 1

4 , x̄+ 1
4 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

4 , x̄, x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3 ) x̄+ 7
12 , x̄+ 5

12 ,x (12) 3− x̄− 1
2 ,x+ 3

4 , x̄
(13) 1̄ 1

4 ,0, 1
4 (14) d( 3

4 ,
1
4 ,0) x,y, 1

4 (15) d( 3
4 ,0, 3

4) x,0,z (16) d(0, 1
4 ,

3
4) 1

4 ,y,z
(17) 3̄+ x− 1

2 ,x− 1
2 ,x; 0,0, 1

2 (18) 3̄+ x̄−1,x+ 3
4 , x̄; − 1

4 ,0, 3
4 (19) 3̄+ x+ 1

4 , x̄+1, x̄; 1
2 ,

3
4 ,− 1

4 (20) 3̄+ x̄+ 3
4 , x̄− 3

4 ,x; 3
4 ,− 3

4 ,0
(21) 3̄− x+ 1

2 ,x,x; 1
2 ,0,0 (22) 3̄− x+ 3

4 , x̄− 3
2 , x̄; 0,− 3

4 ,
3
4 (23) 3̄− x̄+ 1

4 , x̄+ 5
4 ,x; − 1

4 ,
3
4 ,

1
2 (24) 3̄− x̄+1,x− 1

4 , x̄; 3
4 ,0,− 1

4

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

8 ,
1
8 ,z (3) 2(0, 1

2 ,0) 1
8 ,y,

3
8 (4) 2( 1

2 ,0,0) x, 1
8 ,

3
8

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 5
12 , x̄ (7) 3+ x+ 1

4 , x̄, x̄ (8) 3+ x̄+ 1
4 , x̄+ 3

4 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 5

12 , x̄+ 1
6 , x̄ (11) 3− x̄+ 3

4 , x̄+ 1
4 ,x (12) 3− x̄,x+ 1

4 , x̄
(13) 1̄ 1

4 ,
1
4 ,0 (14) d( 3

4 ,
3
4 ,0) x,y,0 (15) d( 3

4 ,0, 1
4) x, 1

4 ,z (16) d(0, 3
4 ,

1
4) 1

4 ,y,z
(17) 3̄+ x+ 1

2 ,x,x; 1
2 ,0,0 (18) 3̄+ x̄−1,x+ 5

4 , x̄; − 1
4 ,

1
2 ,

3
4 (19) 3̄+ x− 3

4 , x̄+ 3
2 , x̄; 0, 3

4 ,− 3
4 (20) 3̄+ x̄+ 3

4 , x̄− 1
4 ,x; 3

4 ,− 1
4 ,0

(21) 3̄− x,x+ 1
2 ,x; 0, 1

2 ,0 (22) 3̄− x+ 5
4 , x̄−1, x̄; 1

2 ,− 1
4 ,

3
4 (23) 3̄− x̄− 1

4 , x̄+ 3
4 ,x; − 1

4 ,
3
4 ,0 (24) 3̄− x̄+ 3

2 ,x− 3
4 , x̄; 3

4 ,0,− 3
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l cyclically permutable
General:

96 g 1 (1) x,y,z (2) x̄+ 3
4 , ȳ + 3

4 ,z (3) x̄ + 3
4 ,y, z̄+ 3

4 (4) x, ȳ+ 3
4 , z̄+ 3

4

(5) z,x,y (6) z, x̄ + 3
4 , ȳ+ 3

4 (7) z̄+ 3
4 , x̄ + 3

4 ,y (8) z̄+ 3
4 ,x, ȳ + 3

4

(9) y,z,x (10) ȳ+ 3
4 ,z, x̄ + 3

4 (11) y, z̄ + 3
4 , x̄ + 3

4 (12) ȳ+ 3
4 , z̄+ 3

4 ,x
(13) x̄, ȳ, z̄ (14) x + 1

4 ,y + 1
4 , z̄ (15) x + 1

4 , ȳ,z+ 1
4 (16) x̄,y + 1

4 ,z+ 1
4

(17) z̄, x̄, ȳ (18) z̄,x + 1
4 ,y + 1

4 (19) z+ 1
4 ,x + 1

4 , ȳ (20) z+ 1
4 , x̄,y + 1

4

(21) ȳ, z̄, x̄ (22) y + 1
4 , z̄,x + 1

4 (23) ȳ,z+ 1
4 ,x + 1

4 (24) y + 1
4 ,z+ 1

4 , x̄

hkl : h + k,h + l,k + l = 2n
0kl : k + l = 4n, k, l = 2n
hhl : h + l = 2n
h00 : h = 4n

Special: as above, plus

48 f 2 . . x, 1
8 ,

1
8 x̄ + 3

4 ,
5
8 ,

1
8

1
8 ,x,

1
8

1
8 , x̄ + 3

4 ,
5
8

1
8 ,

1
8 ,x

5
8 ,

1
8 , x̄ + 3

4

x̄, 7
8 ,

7
8 x + 1

4 ,
3
8 ,

7
8

7
8 , x̄,

7
8

7
8 ,x + 1

4 ,
3
8

7
8 ,

7
8 , x̄

3
8 ,

7
8 ,x + 1

4

hkl : h = 2n + 1
or h + k + l = 4n

32 e . 3 . x,x,x x̄ + 3
4 , x̄ + 3

4 ,x x̄+ 3
4 ,x, x̄ + 3

4 x, x̄ + 3
4 , x̄ + 3

4

x̄, x̄, x̄ x + 1
4 ,x + 1

4 , x̄ x + 1
4 , x̄,x + 1

4 x̄,x + 1
4 ,x + 1

4

no extra conditions

16 d . 3̄ . 1
2 ,

1
2 ,

1
2

1
4 ,

1
4 ,

1
2

1
4 ,

1
2 ,

1
4

1
2 ,

1
4 ,

1
4

16 c . 3̄ . 0,0,0 3
4 ,

3
4 ,0

3
4 ,0, 3

4 0, 3
4 ,

3
4

}
hkl : h = 2n + 1

or h,k, l = 4n + 2
or h,k, l = 4n

8 b 2 3 . 5
8 ,

5
8 ,

5
8

3
8 ,

3
8 ,

3
8

8 a 2 3 . 1
8 ,

1
8 ,

1
8

7
8 ,

7
8 ,

7
8

}
hkl : h = 2n + 1

or h + k + l = 4n

(Continued on page 623)
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CONTINUED
(from pages 625 and 627)

No. 203 F d 3̄

ORIGIN CHOICE 1

Symmetry of special projections
Along [001] c2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p6
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

8

ORIGIN CHOICE 2

Symmetry of special projections

Along [001] c2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 1
8 ,

1
8 ,z

Along [111] p6
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

ORIGIN CHOICES 1 AND 2

Maximal non-isomorphic subgroups
I [2] F 23 (196) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

[3] F d 1 (F d d d, 70) (1; 2; 3; 4; 13; 14; 15; 16)+
⎧
⎪⎪⎨

⎪⎪⎩

[4] F 1 3̄ (R 3̄, 148) (1; 5; 9; 13; 17; 21)+
[4] F 1 3̄ (R 3̄, 148) (1; 6; 12; 13; 18; 24)+
[4] F 1 3̄ (R 3̄, 148) (1; 7; 10; 13; 19; 22)+
[4] F 1 3̄ (R 3̄, 148) (1; 8; 11; 13; 20; 23)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F d 3̄ (a′ = 3a,b′ = 3b,c′ = 3c) (203)

Minimal non-isomorphic supergroups
I [2] F d 3̄m (227); [2] F d 3̄c (228)

II [2] Pn 3̄ (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (201)
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I m 3̄ T 5
h m 3̄ Cubic

No. 204 I 2/m 3̄ Patterson symmetry I m 3̄

Origin at centre (m 3̄)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; y ≤ x; z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0

1
2 ,

1
2 ,

1
2

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 1̄ 0,0,0 (14) m x,y,0 (15) m x,0,z (16) m 0,y,z
(17) 3̄+ x,x,x; 0,0,0 (18) 3̄+ x̄,x, x̄; 0,0,0 (19) 3̄+ x, x̄, x̄; 0,0,0 (20) 3̄+ x̄, x̄,x; 0,0,0
(21) 3̄− x,x,x; 0,0,0 (22) 3̄− x, x̄, x̄; 0,0,0 (23) 3̄− x̄, x̄,x; 0,0,0 (24) 3̄− x̄,x, x̄; 0,0,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 3+( 1
2 ,

1
2 ,

1
2 ) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6) x̄+ 1

3 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6 ) x+ 2

3 , x̄− 1
3 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6) x̄+ 1
3 , x̄+ 2

3 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2 ) x,x,x (10) 3−(− 1

6 ,
1
6 ,

1
6) x+ 1

3 , x̄+ 1
3 , x̄ (11) 3−( 1

6 ,
1
6 ,− 1

6 ) x̄+ 2
3 , x̄+ 1

3 ,x (12) 3−( 1
6 ,− 1

6 ,
1
6) x̄− 1

3 ,x+ 2
3 , x̄

(13) 1̄ 1
4 ,

1
4 ,

1
4 (14) n( 1

2 ,
1
2 ,0) x,y, 1

4 (15) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (16) n(0, 1

2 ,
1
2) 1

4 ,y,z
(17) 3̄+ x,x,x; 1

4 ,
1
4 ,

1
4 (18) 3̄+ x̄−1,x+1, x̄; − 1

4 ,
1
4 ,

3
4 (19) 3̄+ x, x̄+1, x̄; 1

4 ,
3
4 ,− 1

4 (20) 3̄+ x̄+1, x̄,x; 3
4 ,− 1

4 ,
1
4

(21) 3̄− x,x,x; 1
4 ,

1
4 ,

1
4 (22) 3̄− x+1, x̄−1, x̄; 1

4 ,− 1
4 ,

3
4 (23) 3̄− x̄, x̄+1,x; − 1

4 ,
3
4 ,

1
4 (24) 3̄− x̄+1,x, x̄; 3

4 ,
1
4 ,− 1

4
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CONTINUED No. 204 I m 3̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l cyclically permutable
General:

48 h 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) x̄, ȳ, z̄ (14) x,y, z̄ (15) x, ȳ,z (16) x̄,y,z
(17) z̄, x̄, ȳ (18) z̄,x,y (19) z,x, ȳ (20) z, x̄,y
(21) ȳ, z̄, x̄ (22) y, z̄,x (23) ȳ,z,x (24) y,z, x̄

hkl : h + k + l = 2n
0kl : k + l = 2n
hhl : l = 2n
h00 : h = 2n

Special: as above, plus

24 g m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄ z,0,y z,0, ȳ
z̄,0,y z̄,0, ȳ y,z,0 ȳ,z,0 y, z̄,0 ȳ, z̄,0

no extra conditions

16 f . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x̄, x̄, x̄ x,x, x̄ x, x̄,x x̄,x,x

no extra conditions

12 e m m 2 . . x,0, 1
2 x̄,0, 1

2
1
2 ,x,0

1
2 , x̄,0 0, 1

2 ,x 0, 1
2 , x̄ no extra conditions

12 d m m 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄ no extra conditions

8 c . 3̄ . 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4 hkl : k, l = 2n

6 b m m m . . 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0 no extra conditions

2 a m 3̄ . 0,0,0 no extra conditions

Symmetry of special projections
Along [001] c2mm
a′ = a b′ = b
Origin at 0,0,z

Along [111] p6
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 23 (197) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

[3] I m1 (I mmm, 71) (1; 2; 3; 4; 13; 14; 15; 16)+
⎧
⎪⎪⎨

⎪⎪⎩

[4] I 1 3̄ (R 3̄, 148) (1; 5; 9; 13; 17; 21)+
[4] I 1 3̄ (R 3̄, 148) (1; 6; 12; 13; 18; 24)+
[4] I 1 3̄ (R 3̄, 148) (1; 7; 10; 13; 19; 22)+
[4] I 1 3̄ (R 3̄, 148) (1; 8; 11; 13; 20; 23)+

IIa [2] Pn 3̄ (201) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; (13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+ ( 1
2 ,

1
2 ,

1
2)

[2] Pm 3̄ (200) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I m 3̄ (a′ = 3a,b′ = 3b,c′ = 3c) (204)

Minimal non-isomorphic supergroups
I [2] I m 3̄m (229)

II [4] Pm 3̄ (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (200)
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Pa 3̄ T 6
h m 3̄ Cubic

No. 205 P21/a 3̄ Patterson symmetry Pm 3̄

Origin at centre (3̄)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; z ≤ min(x,y)

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0 0, 1

2 ,0
1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 3+ x,x,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3− x,x,x (10) 3−(− 1
3 ,

1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 1̄ 0,0,0 (14) a x,y, 1
4 (15) c x, 1

4 ,z (16) b 1
4 ,y,z

(17) 3̄+ x,x,x; 0,0,0 (18) 3̄+ x̄− 1
2 ,x+1, x̄; 0, 1

2 ,
1
2 (19) 3̄+ x+ 1

2 , x̄+ 1
2 , x̄; 1

2 ,
1
2 ,0 (20) 3̄+ x̄+1, x̄+ 1

2 ,x; 1
2 ,0, 1

2

(21) 3̄− x,x,x; 0,0,0 (22) 3̄− x+ 1
2 , x̄− 1

2 , x̄; 0,0, 1
2 (23) 3̄− x̄, x̄+ 1

2 ,x; 0, 1
2 ,0 (24) 3̄− x̄+ 1

2 ,x, x̄; 1
2 ,0,0
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CONTINUED No. 205 Pa 3̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l cyclically permutable
General:

24 d 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ + 1

2 , z̄
(5) z,x,y (6) z+ 1

2 , x̄ + 1
2 , ȳ (7) z̄+ 1

2 , x̄,y + 1
2 (8) z̄,x + 1

2 , ȳ+ 1
2

(9) y,z,x (10) ȳ,z+ 1
2 , x̄ + 1

2 (11) y + 1
2 , z̄+ 1

2 , x̄ (12) ȳ+ 1
2 , z̄,x + 1

2

(13) x̄, ȳ, z̄ (14) x + 1
2 ,y, z̄ + 1

2 (15) x, ȳ + 1
2 ,z+ 1

2 (16) x̄+ 1
2 ,y + 1

2 ,z
(17) z̄, x̄, ȳ (18) z̄+ 1

2 ,x + 1
2 ,y (19) z+ 1

2 ,x, ȳ + 1
2 (20) z, x̄ + 1

2 ,y + 1
2

(21) ȳ, z̄, x̄ (22) y, z̄+ 1
2 ,x + 1

2 (23) ȳ + 1
2 ,z+ 1

2 ,x (24) y + 1
2 ,z, x̄ + 1

2

0kl : k = 2n
h00 : h = 2n

Special: as above, plus

8 c . 3 . x,x,x x̄+ 1
2 , x̄,x + 1

2 x̄,x + 1
2 , x̄ + 1

2 x + 1
2 , x̄ + 1

2 , x̄
x̄, x̄, x̄ x + 1

2 ,x, x̄ + 1
2 x, x̄ + 1

2 ,x + 1
2 x̄+ 1

2 ,x + 1
2 ,x

no extra conditions

4 b . 3̄ . 1
2 ,

1
2 ,

1
2 0, 1

2 ,0
1
2 ,0,0 0,0, 1

2 hkl : h + k,h + l,k + l = 2n

4 a . 3̄ . 0,0,0 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,0 hkl : h + k,h + l,k + l = 2n

Symmetry of special projections
Along [001] p2gm
a′ = 1

2 a b′ = b
Origin at 0,0,z

Along [111] p6
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2gg
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P21 3 (198) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

[3] Pa1 (Pbca, 61) 1; 2; 3; 4; 13; 14; 15; 16
⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄ (R 3̄, 148) 1; 5; 9; 13; 17; 21
[4] P1 3̄ (R 3̄, 148) 1; 6; 12; 13; 18; 24
[4] P1 3̄ (R 3̄, 148) 1; 7; 10; 13; 19; 22
[4] P1 3̄ (R 3̄, 148) 1; 8; 11; 13; 20; 23

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] Pa 3̄ (a′ = 3a,b′ = 3b,c′ = 3c) (205)

Minimal non-isomorphic supergroups
I none

II [2] I a 3̄ (206); [4] F m 3̄ (202)
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I a 3̄ T 7
h m 3̄ Cubic

No. 206 I 21/a 3̄ Patterson symmetry I m 3̄

Origin at centre (3̄)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4 ; z ≤ min(x, 1

2 − x,y, 1
2 − y)

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0 0, 1

2 ,0
1
4 ,

1
4 ,

1
4

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 3+ x,x,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3− x,x,x (10) 3−(− 1
3 ,

1
3 ,

1
3) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3) x̄− 1

6 ,x+ 1
3 , x̄

(13) 1̄ 0,0,0 (14) a x,y, 1
4 (15) c x, 1

4 ,z (16) b 1
4 ,y,z

(17) 3̄+ x,x,x; 0,0,0 (18) 3̄+ x̄− 1
2 ,x+1, x̄; 0, 1

2 ,
1
2 (19) 3̄+ x+ 1

2 , x̄+ 1
2 , x̄; 1

2 ,
1
2 ,0 (20) 3̄+ x̄+1, x̄+ 1

2 ,x; 1
2 ,0, 1

2

(21) 3̄− x,x,x; 0,0,0 (22) 3̄− x+ 1
2 , x̄− 1

2 , x̄; 0,0, 1
2 (23) 3̄− x̄, x̄+ 1

2 ,x; 0, 1
2 ,0 (24) 3̄− x̄+ 1

2 ,x, x̄; 1
2 ,0,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0, 1

4 ,z (3) 2 1
4 ,y,0 (4) 2 x,0, 1

4

(5) 3+( 1
2 ,

1
2 ,

1
2 ) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6) x̄− 1

6 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6) x+ 1

6 , x̄+ 1
6 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6) x̄+ 1
3 , x̄+ 1

6 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2 ) x,x,x (10) 3−( 1

6 ,− 1
6 ,− 1

6 ) x+ 1
6 , x̄+ 1

6 , x̄ (11) 3−(− 1
6 ,− 1

6 ,
1
6 ) x̄+ 1

3 , x̄+ 1
6 ,x (12) 3−(− 1

6 ,
1
6 ,− 1

6 ) x̄− 1
6 ,x+ 1

3 , x̄
(13) 1̄ 1

4 ,
1
4 ,

1
4 (14) b x,y,0 (15) a x,0,z (16) c 0,y,z

(17) 3̄+ x,x,x; 1
4 ,

1
4 ,

1
4 (18) 3̄+ x̄− 1

2 ,x, x̄; − 1
4 ,− 1

4 ,
1
4 (19) 3̄+ x− 1

2 , x̄+ 1
2 , x̄; − 1

4 ,
1
4 ,− 1

4 (20) 3̄+ x̄, x̄− 1
2 ,x; 1

4 ,− 1
4 ,− 1

4

(21) 3̄− x,x,x; 1
4 ,

1
4 ,

1
4 (22) 3̄− x+ 1

2 , x̄− 1
2 , x̄; 1

4 ,− 1
4 ,

1
4 (23) 3̄− x̄, x̄+ 1

2 ,x; − 1
4 ,

1
4 ,

1
4 (24) 3̄− x̄+ 1

2 ,x, x̄; 1
4 ,

1
4 ,− 1

4
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CONTINUED No. 206 I a 3̄

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l cyclically permutable
General:

48 e 1 (1) x,y,z (2) x̄+ 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ + 1

2 , z̄
(5) z,x,y (6) z+ 1

2 , x̄ + 1
2 , ȳ (7) z̄+ 1

2 , x̄,y + 1
2 (8) z̄,x + 1

2 , ȳ+ 1
2

(9) y,z,x (10) ȳ,z+ 1
2 , x̄ + 1

2 (11) y + 1
2 , z̄+ 1

2 , x̄ (12) ȳ+ 1
2 , z̄,x + 1

2

(13) x̄, ȳ, z̄ (14) x + 1
2 ,y, z̄ + 1

2 (15) x, ȳ + 1
2 ,z+ 1

2 (16) x̄+ 1
2 ,y + 1

2 ,z
(17) z̄, x̄, ȳ (18) z̄+ 1

2 ,x + 1
2 ,y (19) z+ 1

2 ,x, ȳ + 1
2 (20) z, x̄ + 1

2 ,y + 1
2

(21) ȳ, z̄, x̄ (22) y, z̄+ 1
2 ,x + 1

2 (23) ȳ + 1
2 ,z+ 1

2 ,x (24) y + 1
2 ,z, x̄ + 1

2

hkl : h + k + l = 2n
0kl : k, l = 2n
hhl : l = 2n
h00 : h = 2n

Special: as above, plus

24 d 2 . . x,0, 1
4 x̄+ 1

2 ,0, 3
4

1
4 ,x,0

3
4 , x̄ + 1

2 ,0 0, 1
4 ,x 0, 3

4 , x̄ + 1
2

x̄,0, 3
4 x + 1

2 ,0, 1
4

3
4 , x̄,0

1
4 ,x + 1

2 ,0 0, 3
4 , x̄ 0, 1

4 ,x + 1
2

no extra conditions

16 c . 3 . x,x,x x̄+ 1
2 , x̄,x + 1

2 x̄,x + 1
2 , x̄ + 1

2 x + 1
2 , x̄ + 1

2 , x̄
x̄, x̄, x̄ x + 1

2 ,x, x̄ + 1
2 x, x̄ + 1

2 ,x + 1
2 x̄+ 1

2 ,x + 1
2 ,x

no extra conditions

8 b . 3̄ . 1
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

3
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4 hkl : k, l = 2n

8 a . 3̄ . 0,0,0 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,0 hkl : k, l = 2n

Symmetry of special projections
Along [001] p2mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p6
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mg
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] I 21 3 (199) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

[3] I a1 (I bca, 73) (1; 2; 3; 4; 13; 14; 15; 16)+
⎧
⎪⎪⎨

⎪⎪⎩

[4] I 1 3̄ (R 3̄, 148) (1; 5; 9; 13; 17; 21)+
[4] I 1 3̄ (R 3̄, 148) (1; 6; 12; 13; 18; 24)+
[4] I 1 3̄ (R 3̄, 148) (1; 7; 10; 13; 19; 22)+
[4] I 1 3̄ (R 3̄, 148) (1; 8; 11; 13; 20; 23)+

IIa [2] Pa 3̄ (205) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[2] Pa 3̄ (205) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; (13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+ ( 1

2 ,
1
2 ,

1
2 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I a 3̄ (a′ = 3a,b′ = 3b,c′ = 3c) (206)

Minimal non-isomorphic supergroups
I [2] I a 3̄d (230)

II [4] Pm 3̄ (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (200)
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P432 O1
432 Cubic

No. 207 P432 Patterson symmetry Pm 3̄m

Origin at 432

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

2 ; y ≤ min(x,1− x); z ≤ y

Vertices 0,0,0 1,0,0 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2 x,x,0 (14) 2 x, x̄,0 (15) 4− 0,0,z (16) 4+ 0,0,z
(17) 4− x,0,0 (18) 2 0,y,y (19) 2 0,y, ȳ (20) 4+ x,0,0
(21) 4+ 0,y,0 (22) 2 x,0,x (23) 4− 0,y,0 (24) 2 x̄,0,x
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CONTINUED No. 207 P432

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

24 k 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x, z̄ (14) ȳ, x̄, z̄ (15) y, x̄,z (16) ȳ,x,z
(17) x,z, ȳ (18) x̄,z,y (19) x̄, z̄, ȳ (20) x, z̄,y
(21) z,y, x̄ (22) z, ȳ,x (23) z̄,y,x (24) z̄, ȳ, x̄

no conditions

Special: no extra conditions

12 j . . 2 1
2 ,y,y

1
2 , ȳ,y

1
2 ,y, ȳ

1
2 , ȳ, ȳ y, 1

2 ,y y, 1
2 , ȳ

ȳ, 1
2 ,y ȳ, 1

2 , ȳ y,y, 1
2 ȳ,y, 1

2 y, ȳ, 1
2 ȳ, ȳ, 1

2

12 i . . 2 0,y,y 0, ȳ,y 0,y, ȳ 0, ȳ, ȳ y,0,y y,0, ȳ
ȳ,0,y ȳ,0, ȳ y,y,0 ȳ,y,0 y, ȳ,0 ȳ, ȳ,0

12 h 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄
1
2 ,x,0

1
2 , x̄,0 x,0, 1

2 x̄,0, 1
2 0, 1

2 , x̄ 0, 1
2 ,x

8 g . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x,x, x̄ x̄, x̄, x̄ x, x̄,x x̄,x,x

6 f 4 . . x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 ,x,

1
2

1
2 , x̄,

1
2

1
2 ,

1
2 ,x

1
2 ,

1
2 , x̄

6 e 4 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄

3 d 4 2 .2 1
2 ,0,0 0, 1

2 ,0 0,0, 1
2

3 c 4 2 .2 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

1 b 4 3 2 1
2 ,

1
2 ,

1
2

1 a 4 3 2 0,0,0

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [111] p3m1
a′ = 1

3 (2a−b− c) b′ = 1
3(−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P231 (P23, 195) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

{
[3] P412 (P422, 89) 1; 2; 3; 4; 13; 14; 15; 16
[3] P412 (P422, 89) 1; 2; 3; 4; 17; 18; 19; 20
[3] P412 (P422, 89) 1; 2; 3; 4; 21; 22; 23; 24

⎧
⎪⎨

⎪⎩

[4] P132 (R32, 155) 1; 5; 9; 14; 19; 24
[4] P132 (R32, 155) 1; 6; 12; 13; 18; 24
[4] P132 (R32, 155) 1; 7; 10; 13; 19; 22
[4] P132 (R32, 155) 1; 8; 11; 14; 18; 22

IIa none
IIb [2] F 432 (a′ = 2a,b′ = 2b,c′ = 2c) (209); [4] I 432 (a′ = 2a,b′ = 2b,c′ = 2c) (211)

Maximal isomorphic subgroups of lowest index
IIc [27] P432 (a′ = 3a,b′ = 3b,c′ = 3c) (207)

Minimal non-isomorphic supergroups
I [2] Pm 3̄m (221); [2] Pn 3̄n (222)
II [2] I 432 (211); [4] F 432 (209)
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P42 32 O2
432 Cubic

No. 208 P42 32 Patterson symmetry Pm 3̄m

Origin at 23

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; − 1
4 ≤ z ≤ 1

4 ; max(−x,x− 1
2 ,−y,y− 1

2 ) ≤ z ≤ min(x, 1
2 − x,y, 1

2 − y)
Vertices 0,0,0 1

2 ,0,0 1
2 ,

1
2 ,0 0, 1

2 ,0
1
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,− 1

4

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (14) 2 x, x̄ + 1
2 ,

1
4 (15) 4−(0,0, 1

2 ) 1
2 ,0,z (16) 4+(0,0, 1

2 ) 0, 1
2 ,z

(17) 4−( 1
2 ,0,0) x, 1

2 ,0 (18) 2(0, 1
2 ,

1
2 ) 1

4 ,y,y (19) 2 1
4 ,y + 1

2 , ȳ (20) 4+( 1
2 ,0,0) x,0, 1

2

(21) 4+(0, 1
2 ,0) 1

2 ,y,0 (22) 2( 1
2 ,0, 1

2 ) x, 1
4 ,x (23) 4−(0, 1

2 ,0) 0,y, 1
2 (24) 2 x̄+ 1

2 ,
1
4 ,x
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CONTINUED No. 208 P42 32

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

24 m 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y + 1
2 ,x + 1

2 , z̄+ 1
2 (14) ȳ+ 1

2 , x̄ + 1
2 , z̄+ 1

2 (15) y + 1
2 , x̄ + 1

2 ,z+ 1
2 (16) ȳ+ 1

2 ,x + 1
2 ,z+ 1

2

(17) x + 1
2 ,z+ 1

2 , ȳ+ 1
2 (18) x̄ + 1

2 ,z+ 1
2 ,y + 1

2 (19) x̄ + 1
2 , z̄+ 1

2 , ȳ + 1
2 (20) x + 1

2 , z̄+ 1
2 ,y + 1

2

(21) z+ 1
2 ,y + 1

2 , x̄ + 1
2 (22) z+ 1

2 , ȳ + 1
2 ,x + 1

2 (23) z̄+ 1
2 ,y + 1

2 ,x + 1
2 (24) z̄+ 1

2 , ȳ + 1
2 , x̄ + 1

2

h00 : h = 2n

Special: as above, plus

12 l . . 2 1
4 ,y,y + 1

2
3
4 , ȳ,y + 1

2
3
4 ,y, ȳ + 1

2
1
4 , ȳ, ȳ + 1

2

y + 1
2 ,

1
4 ,y y + 1

2 ,
3
4 , ȳ ȳ + 1

2 ,
3
4 ,y ȳ+ 1

2 ,
1
4 , ȳ

y,y + 1
2 ,

1
4 ȳ,y + 1

2 ,
3
4 y, ȳ + 1

2 ,
3
4 ȳ, ȳ + 1

2 ,
1
4

no extra conditions

12 k . . 2 1
4 ,y, ȳ + 1

2
3
4 , ȳ, ȳ + 1

2
3
4 ,y,y + 1

2
1
4 , ȳ,y + 1

2

ȳ + 1
2 ,

1
4 ,y ȳ+ 1

2 ,
3
4 , ȳ y + 1

2 ,
3
4 ,y y + 1

2 ,
1
4 , ȳ

y, ȳ + 1
2 ,

1
4 ȳ, ȳ+ 1

2 ,
3
4 y,y + 1

2 ,
3
4 ȳ,y + 1

2 ,
1
4

no extra conditions

12 j 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄
0,x + 1

2 ,
1
2 0, x̄+ 1

2 ,
1
2 x + 1

2 ,
1
2 ,0 x̄ + 1

2 ,
1
2 ,0

1
2 ,0, x̄ + 1

2
1
2 ,0,x + 1

2

hkl : h = 2n
hhl : l = 2n

12 i 2 . . x,0, 1
2 x̄,0, 1

2
1
2 ,x,0

1
2 , x̄,0 0, 1

2 ,x 0, 1
2 , x̄

1
2 ,x + 1

2 ,0
1
2 , x̄ + 1

2 ,0 x + 1
2 ,0, 1

2 x̄ + 1
2 ,0, 1

2 0, 1
2 , x̄ + 1

2 0, 1
2 ,x + 1

2

hkl : h = 2n
hhl : l = 2n

12 h 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄
1
2 ,x + 1

2 ,
1
2

1
2 , x̄ + 1

2 ,
1
2 x + 1

2 ,
1
2 ,

1
2 x̄+ 1

2 ,
1
2 ,

1
2

1
2 ,

1
2 , x̄ + 1

2
1
2 ,

1
2 ,x + 1

2

hkl : h + k + l = 2n

8 g . 3 . x,x,x x̄, x̄,x
x̄,x, x̄ x, x̄, x̄
x + 1

2 ,x + 1
2 , x̄ + 1

2 x̄ + 1
2 , x̄ + 1

2 , x̄ + 1
2

x + 1
2 , x̄+ 1

2 ,x + 1
2 x̄ + 1

2 ,x + 1
2 ,x + 1

2

0kl : k + l = 2n

6 f 2 . 22 1
4 ,

1
2 ,0

3
4 ,

1
2 ,0 0, 1

4 ,
1
2 0, 3

4 ,
1
2

1
2 ,0, 1

4
1
2 ,0, 3

4

6 e 2 . 22 1
4 ,0, 1

2
3
4 ,0, 1

2
1
2 ,

1
4 ,0

1
2 ,

3
4 ,0 0, 1

2 ,
1
4 0, 1

2 ,
3
4

}
hkl : h + k + l = 2n

or h = 2n + 1,k = 4n and
l = 4n + 2

6 d 2 2 2 . . 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0 0, 1

2 ,0
1
2 ,0,0 0,0, 1

2 hkl : h + k + l = 2n

4 c . 3 2 3
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4 hkl : h + k,h + l,k + l = 2n

4 b . 3 2 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4 hkl : h + k,h + l,k + l = 2n

2 a 2 3 . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0, 1

2 ,z

Along [111] p3m1
a′ = 1

3 (2a−b− c) b′ = 1
3(−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

4
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P42 32 No. 208 CONTINUED

Maximal non-isomorphic subgroups
I [2] P231 (P23, 195) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

{
[3] P42 12 (P42 22, 93) 1; 2; 3; 4; 13; 14; 15; 16
[3] P42 12 (P42 22, 93) 1; 2; 3; 4; 17; 18; 19; 20
[3] P42 12 (P42 22, 93) 1; 2; 3; 4; 21; 22; 23; 24

⎧
⎪⎨

⎪⎩

[4] P132 (R32, 155) 1; 5; 9; 14; 19; 24
[4] P132 (R32, 155) 1; 6; 12; 13; 18; 24
[4] P132 (R32, 155) 1; 7; 10; 13; 19; 22
[4] P132 (R32, 155) 1; 8; 11; 14; 18; 22

IIa none

IIb [2] F 41 32 (a′ = 2a,b′ = 2b,c′ = 2c) (210); [4] I 41 32 (a′ = 2a,b′ = 2b,c′ = 2c) (214)

Maximal isomorphic subgroups of lowest index
IIc [27] P42 32 (a′ = 3a,b′ = 3b,c′ = 3c) (208)

Minimal non-isomorphic supergroups
I [2] Pm 3̄n (223); [2] Pn 3̄m (224)

II [2] I 432 (211); [4] F 432 (209)
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F432 O3
432 Cubic

No. 209 F432 Patterson symmetry Fm3̄m

Origin at 432

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; − 1
4 ≤ z ≤ 1

4 ; y ≤ min(x, 1
2 − x); −y ≤ z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

4 ,
1
4 ,

1
4

1
4 ,

1
4 ,− 1

4

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2 x,x,0 (14) 2 x, x̄,0 (15) 4− 0,0,z (16) 4+ 0,0,z
(17) 4− x,0,0 (18) 2 0,y,y (19) 2 0,y,ȳ (20) 4+ x,0,0
(21) 4+ 0,y,0 (22) 2 x,0,x (23) 4− 0,y,0 (24) 2 x̄,0,x
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CONTINUED No. 209 F 432

Symmetry operations (continued)

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2(0,0, 1

2) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+(− 1
3 ,

1
3 ,

1
3) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+ x̄, x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) 2( 1
4 ,

1
4 ,0) x,x+ 1

4 ,
1
4 (14) 2(− 1

4 ,
1
4 ,0) x, x̄+ 1

4 ,
1
4 (15) 4−(0,0, 1

2) 1
4 ,

1
4 ,z (16) 4+(0,0, 1

2 ) − 1
4 ,

1
4 ,z

(17) 4− x, 1
2 ,0 (18) 2(0, 1

2 ,
1
2 ) 0,y,y (19) 2 0,y+ 1

2 ,ȳ (20) 4+ x,0, 1
2

(21) 4+(0, 1
2 ,0) 1

4 ,y,
1
4 (22) 2( 1

4 ,0, 1
4 ) x− 1

4 ,
1
4 ,x (23) 4−(0, 1

2 ,0) − 1
4 ,y,

1
4 (24) 2(− 1

4 ,0, 1
4) x̄+ 1

4 ,
1
4 ,x

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+ x+ 1

2 , x̄− 1
2 , x̄ (8) 3+ x̄+ 1

2 , x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
4 ,

1
4 ,0) x,x− 1

4 ,
1
4 (14) 2( 1

4 ,− 1
4 ,0) x, x̄+ 1

4 ,
1
4 (15) 4−(0,0, 1

2) 1
4 ,− 1

4 ,z (16) 4+(0,0, 1
2 ) 1

4 ,
1
4 ,z

(17) 4−( 1
2 ,0,0) x, 1

4 ,
1
4 (18) 2(0, 1

4 ,
1
4 ) 1

4 ,y− 1
4 ,y (19) 2(0,− 1

4 ,
1
4 ) 1

4 ,y+ 1
4 ,ȳ (20) 4+( 1

2 ,0,0) x,− 1
4 ,

1
4

(21) 4+ 1
2 ,y,0 (22) 2( 1

2 ,0, 1
2 ) x,0,x (23) 4− 0,y, 1

2 (24) 2 x̄+ 1
2 ,0,x

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄, x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x,0 (14) 2 x, x̄+ 1

2 ,0 (15) 4− 1
2 ,0,z (16) 4+ 0, 1

2 ,z
(17) 4−( 1

2 ,0,0) x, 1
4 ,− 1

4 (18) 2(0, 1
4 ,

1
4 ) 1

4 ,y+ 1
4 ,y (19) 2(0, 1

4 ,− 1
4 ) 1

4 ,y+ 1
4 ,ȳ (20) 4+( 1

2 ,0,0) x, 1
4 ,

1
4

(21) 4+(0, 1
2 ,0) 1

4 ,y,− 1
4 (22) 2( 1

4 ,0, 1
4 ) x+ 1

4 ,
1
4 ,x (23) 4−(0, 1

2 ,0) 1
4 ,y,

1
4 (24) 2( 1

4 ,0,− 1
4) x̄+ 1

4 ,
1
4 ,x

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

96 j 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x, z̄ (14) ȳ, x̄, z̄ (15) y, x̄,z (16) ȳ,x,z
(17) x,z, ȳ (18) x̄,z,y (19) x̄, z̄, ȳ (20) x, z̄,y
(21) z,y, x̄ (22) z, ȳ,x (23) z̄,y,x (24) z̄, ȳ, x̄

hkl : h + k,h + l,k + l = 2n
0kl : k, l = 2n
hhl : h + l = 2n
h00 : h = 2n

Special: as above, plus

48 i 2 . . x, 1
4 ,

1
4 x̄, 3

4 ,
1
4

1
4 ,x,

1
4

1
4 , x̄,

3
4

1
4 ,

1
4 ,x

3
4 ,

1
4 , x̄

1
4 ,x,

3
4

3
4 , x̄,

3
4 x, 1

4 ,
3
4 x̄, 1

4 ,
1
4

1
4 ,

1
4 , x̄

1
4 ,

3
4 ,x

hkl : h = 2n

48 h . . 2 1
2 ,y,y

1
2 , ȳ,y

1
2 ,y, ȳ

1
2 , ȳ, ȳ y, 1

2 ,y y, 1
2 , ȳ

ȳ, 1
2 ,y ȳ, 1

2 , ȳ y,y, 1
2 ȳ,y, 1

2 y, ȳ, 1
2 ȳ, ȳ, 1

2

no extra conditions

48 g . . 2 0,y,y 0, ȳ,y 0,y, ȳ 0, ȳ, ȳ y,0,y y,0, ȳ
ȳ,0,y ȳ,0, ȳ y,y,0 ȳ,y,0 y, ȳ,0 ȳ, ȳ,0

no extra conditions

32 f . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x,x, x̄ x̄, x̄, x̄ x, x̄,x x̄,x,x

no extra conditions

24 e 4 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄ no extra conditions

24 d 2 . 22 0, 1
4 ,

1
4 0, 3

4 ,
1
4

1
4 ,0, 1

4
1
4 ,0, 3

4
1
4 ,

1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

8 c 2 3 . 1
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,

3
4 hkl : h = 2n

4 b 4 3 2 1
2 ,

1
2 ,

1
2 no extra conditions

4 a 4 3 2 0,0,0 no extra conditions

(Continued on page 639)
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CONTINUED
(from page 641)

No. 209 F 432

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p3m1
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] F 231 (F 23, 196) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

{
[3] F 412 (I 422, 97) (1; 2; 3; 4; 13; 14; 15; 16)+
[3] F 412 (I 422, 97) (1; 2; 3; 4; 17; 18; 19; 20)+
[3] F 412 (I 422, 97) (1; 2; 3; 4; 21; 22; 23; 24)+

⎧
⎪⎨

⎪⎩

[4] F 132 (R32, 155) (1; 5; 9; 14; 19; 24)+
[4] F 132 (R32, 155) (1; 6; 12; 13; 18; 24)+
[4] F 132 (R32, 155) (1; 7; 10; 13; 19; 22)+
[4] F 132 (R32, 155) (1; 8; 11; 14; 18; 22)+

IIa ⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] P42 32 (208) 1; 5; 9; 14; 19; 24; (4; 6; 11; 16; 18; 23)+ (0, 1
2 ,

1
2 ); (3; 8; 10; 15; 20; 22)+ ( 1

2 ,0, 1
2 ); (2; 7; 12;

13; 17; 21)+ ( 1
2 ,

1
2 ,0)

[4] P42 32 (208) 1; 6; 12; 13; 18; 24; (4; 5; 10; 15; 19; 23)+ (0, 1
2 ,

1
2); (3; 7; 11; 16; 17; 22)+ ( 1

2 ,0, 1
2 ); (2; 8; 9;

14; 20; 21)+ ( 1
2 ,

1
2 ,0)

[4] P42 32 (208) 1; 7; 10; 13; 19; 22; (4; 8; 12; 15; 18; 21)+ (0, 1
2 ,

1
2); (3; 6; 9; 16; 20; 24)+ ( 1

2 ,0, 1
2 ); (2; 5; 11;

14; 17; 23)+ ( 1
2 ,

1
2 ,0)

[4] P42 32 (208) 1; 8; 11; 14; 18; 22; (4; 7; 9; 16; 19; 21)+ (0, 1
2 ,

1
2 ); (3; 5; 12; 15; 17; 24)+ ( 1

2 ,0, 1
2 ); (2; 6; 10;

13; 20; 23)+ ( 1
2 ,

1
2 ,0)⎧

⎪⎨

⎪⎩

[4] P432 (207) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[4] P432 (207) 1; 2; 3; 4; 13; 14; 15; 16; (9; 10; 11; 12; 17; 18; 19; 20)+(0, 1

2 ,
1
2); (5; 6; 7; 8; 21; 22; 23; 24)+( 1

2 ,0, 1
2)

[4] P432 (207) 1; 2; 3; 4; 17; 18; 19; 20; (9; 10; 11; 12; 21; 22; 23; 24)+( 1
2 ,0, 1

2); (5; 6; 7; 8; 13; 14; 15; 16)+( 1
2 ,

1
2 ,0)

[4] P432 (207) 1; 2; 3; 4; 21; 22; 23; 24; (5; 6; 7; 8; 17; 18; 19; 20)+(0, 1
2 ,

1
2 ); (9; 10; 11; 12; 13; 14; 15; 16)+( 1

2 ,
1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F 432 (a′ = 3a,b′ = 3b,c′ = 3c) (209)

Minimal non-isomorphic supergroups
I [2] F m 3̄m (225); [2] F m 3̄c (226)

II [2] P432 (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (207)
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F4132 O4
432 Cubic

No. 210 F4132 Patterson symmetry Fm3̄m

Origin at 23

Asymmetric unit 0 ≤ x ≤ 1
2 ; − 1

8 ≤ y ≤ 1
8 ; − 1

8 ≤ z ≤ 1
8 ; y ≤ min(x, 1

2 − x); −y ≤ z ≤ min(x, 1
2 − x)

Vertices 0,0,0 1
8 ,

1
8 ,

1
8

1
8 ,

1
8 ,− 1

8
1
8 ,− 1

8 ,
1
8

1
2 ,0,0 3

8 ,
1
8 ,

1
8

3
8 ,

1
8 ,− 1

8
3
8 ,− 1

8 ,
1
8

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 0, 1

4 ,z (3) 2(0, 1
2 ,0) 1

4 ,y,0 (4) 2( 1
2 ,0,0) x,0, 1

4

(5) 3+ x,x,x (6) 3+( 1
3 ,− 1

3 ,
1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+(− 1

3 ,
1
3 ,

1
3 ) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3− x,x,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x− 1

4 ,
3
8 (14) 2 x, x̄+ 1

4 ,
1
8 (15) 4−(0,0, 3

4 ) 1
2 ,

1
4 ,z (16) 4+(0,0, 1

4) 0, 3
4 ,z

(17) 4−( 3
4 ,0,0) x, 1

2 ,
1
4 (18) 2(0, 1

2 ,
1
2 ) 3

8 ,y+ 1
4 ,y (19) 2 1

8 ,y+ 1
4 ,ȳ (20) 4+( 1

4 ,0,0) x,0, 3
4

(21) 4+(0, 1
4 ,0) 3

4 ,y,0 (22) 2( 1
2 ,0, 1

2 ) x− 1
4 ,

3
8 ,x (23) 4−(0, 3

4 ,0) 1
4 ,y,

1
2 (24) 2 x̄+ 1

4 ,
1
8 ,x
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CONTINUED No. 210 F 41 32
Symmetry operations (continued)

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2 0,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄+ 1
2 , x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x, x̄
(13) 2( 3

4 ,
3
4 ,0) x,x, 1

8 (14) 2(− 1
4 ,

1
4 ,0) x, x̄+ 1

2 ,
3
8 (15) 4−(0,0, 1

4) 1
4 ,0,z (16) 4+(0,0, 3

4 ) 1
4 ,

1
2 ,z

(17) 4−( 3
4 ,0,0) x, 1

2 ,− 1
4 (18) 2(0, 1

2 ,
1
2 ) 3

8 ,y− 1
4 ,y (19) 2 1

8 ,y+ 3
4 ,ȳ (20) 4+( 1

4 ,0,0) x,0, 1
4

(21) 4+(0, 3
4 ,0) 1

2 ,y,− 1
4 (22) 2( 1

4 ,0, 1
4 ) x, 1

8 ,x (23) 4−(0, 1
4 ,0) 0,y, 3

4 (24) 2(− 1
4 ,0, 1

4) x̄+ 1
2 ,

3
8 ,x

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x,0,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+ x̄,x, x̄ (7) 3+ x+ 1

2 , x̄, x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x+ 1

2 , x̄
(13) 2( 1

4 ,
1
4 ,0) x,x, 1

8 (14) 2( 1
4 ,− 1

4 ,0) x, x̄+ 1
2 ,

3
8 (15) 4−(0,0, 1

4) 3
4 ,0,z (16) 4+(0,0, 3

4 ) − 1
4 ,

1
2 ,z

(17) 4−( 1
4 ,0,0) x, 1

4 ,0 (18) 2(0, 3
4 ,

3
4 ) 1

8 ,y,y (19) 2(0,− 1
4 ,

1
4 ) 3

8 ,y+ 1
2 ,ȳ (20) 4+( 3

4 ,0,0) x, 1
4 ,

1
2

(21) 4+(0, 1
4 ,0) 1

4 ,y,0 (22) 2( 1
2 ,0, 1

2 ) x+ 1
4 ,

3
8 ,x (23) 4−(0, 3

4 ,0) − 1
4 ,y,

1
2 (24) 2 x̄+ 3

4 ,
1
8 ,x

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2 0,y,0 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄, x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x+ 1

4 ,
3
8 (14) 2 x, x̄+ 3

4 ,
1
8 (15) 4−(0,0, 3

4) 1
2 ,− 1

4 ,z (16) 4+(0,0, 1
4 ) 0, 1

4 ,z
(17) 4−( 1

4 ,0,0) x, 3
4 ,0 (18) 2(0, 1

4 ,
1
4 ) 1

8 ,y,y (19) 2(0, 1
4 ,− 1

4 ) 3
8 ,y+ 1

2 ,ȳ (20) 4+( 3
4 ,0,0) x,− 1

4 ,
1
2

(21) 4+(0, 3
4 ,0) 1

2 ,y,
1
4 (22) 2( 3

4 ,0, 3
4 ) x, 1

8 ,x (23) 4−(0, 1
4 ,0) 0,y, 1

4 (24) 2( 1
4 ,0,− 1

4) x̄+ 1
2 ,

3
8 ,x

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

96 h 1 (1) x,y,z (2) x̄, ȳ + 1
2 ,z+ 1

2 (3) x̄ + 1
2 ,y + 1

2 , z̄ (4) x + 1
2 , ȳ, z̄+ 1

2

(5) z,x,y (6) z+ 1
2 , x̄, ȳ+ 1

2 (7) z̄, x̄ + 1
2 ,y + 1

2 (8) z̄+ 1
2 ,x + 1

2 , ȳ
(9) y,z,x (10) ȳ+ 1

2 ,z+ 1
2 , x̄ (11) y + 1

2 , z̄, x̄ + 1
2 (12) ȳ, z̄+ 1

2 ,x + 1
2

(13) y + 3
4 ,x + 1

4 , z̄+ 3
4 (14) ȳ+ 1

4 , x̄ + 1
4 , z̄+ 1

4 (15) y + 1
4 , x̄ + 3

4 ,z+ 3
4 (16) ȳ+ 3

4 ,x + 3
4 ,z+ 1

4

(17) x + 3
4 ,z+ 1

4 , ȳ+ 3
4 (18) x̄ + 3

4 ,z+ 3
4 ,y + 1

4 (19) x̄ + 1
4 , z̄+ 1

4 , ȳ + 1
4 (20) x + 1

4 , z̄+ 3
4 ,y + 3

4

(21) z+ 3
4 ,y + 1

4 , x̄ + 3
4 (22) z+ 1

4 , ȳ + 3
4 ,x + 3

4 (23) z̄+ 3
4 ,y + 3

4 ,x + 1
4 (24) z̄+ 1

4 , ȳ + 1
4 , x̄ + 1

4

hkl : h + k = 2n and
h + l,k + l = 2n

0kl : k, l = 2n
hhl : h + l = 2n
h00 : h = 4n

Special: as above, plus

48 g . . 2 1
8 ,y, ȳ + 1

4
7
8 , ȳ+ 1

2 , ȳ + 3
4

3
8 ,y + 1

2 ,y + 3
4

5
8 , ȳ,y + 1

4

ȳ+ 1
4 ,

1
8 ,y ȳ+ 3

4 ,
7
8 , ȳ + 1

2 y + 3
4 ,

3
8 ,y + 1

2 y + 1
4 ,

5
8 , ȳ

y, ȳ + 1
4 ,

1
8 ȳ+ 1

2 , ȳ + 3
4 ,

7
8 y + 1

2 ,y + 3
4 ,

3
8 ȳ,y + 1

4 ,
5
8

no extra conditions

48 f 2 . . x,0,0 x̄, 1
2 ,

1
2 0,x,0 1

2 , x̄,
1
2 0,0,x 1

2 ,
1
2 , x̄

3
4 ,x + 1

4 ,
3
4

1
4 , x̄ + 1

4 ,
1
4 x + 3

4 ,
1
4 ,

3
4 x̄ + 3

4 ,
3
4 ,

1
4

3
4 ,

1
4 , x̄ + 3

4
1
4 ,

3
4 ,x + 3

4

hkl : h = 2n + 1
or h + k + l = 4n

32 e . 3 . x,x,x x̄, x̄+ 1
2 ,x + 1

2 x̄ + 1
2 ,x + 1

2 , x̄ x + 1
2 , x̄, x̄ + 1

2

x + 3
4 ,x + 1

4 , x̄ + 3
4 x̄ + 1

4 , x̄ + 1
4 , x̄ + 1

4 x + 1
4 , x̄ + 3

4 ,x + 3
4 x̄ + 3

4 ,x + 3
4 ,x + 1

4

0kl : k + l = 4n

16 d . 3 2 5
8 ,

5
8 ,

5
8

3
8 ,

7
8 ,

1
8

7
8 ,

1
8 ,

3
8

1
8 ,

3
8 ,

7
8

16 c . 3 2 1
8 ,

1
8 ,

1
8

7
8 ,

3
8 ,

5
8

3
8 ,

5
8 ,

7
8

5
8 ,

7
8 ,

3
8

}
hkl : h = 2n + 1

or h,k, l = 4n + 2
or h,k, l = 4n

8 b 2 3 . 1
2 ,

1
2 ,

1
2

1
4 ,

3
4 ,

1
4

8 a 2 3 . 0,0,0 3
4 ,

1
4 ,

3
4

}
hkl : h = 2n + 1

or h + k + l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 1
4 ,0,z

Along [111] p3m1
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x, 1

8
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F 41 32 No. 210 CONTINUED

Maximal non-isomorphic subgroups
I [2] F 231 (F 23, 196) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

{
[3] F 41 12 (I 41 22, 98) (1; 2; 3; 4; 13; 14; 15; 16)+
[3] F 41 12 (I 41 22, 98) (1; 2; 3; 4; 17; 18; 19; 20)+
[3] F 41 12 (I 41 22, 98) (1; 2; 3; 4; 21; 22; 23; 24)+

⎧
⎪⎨

⎪⎩

[4] F 132 (R32, 155) (1; 5; 9; 14; 19; 24)+
[4] F 132 (R32, 155) (1; 6; 12; 13; 18; 24)+
[4] F 132 (R32, 155) (1; 7; 10; 13; 19; 22)+
[4] F 132 (R32, 155) (1; 8; 11; 14; 18; 22)+

IIa ⎧
⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎩

[4] P41 32 (213) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[4] P41 32 (213) 1; 2; 3; 4; 13; 14; 15; 16; (9; 10; 11; 12; 17; 18; 19; 20)+ (0, 1

2 ,
1
2 ); (5; 6; 7; 8; 21; 22; 23;

24) + ( 1
2 ,0, 1

2 )
[4] P41 32 (213) 1; 2; 3; 4; 17; 18; 19; 20; (9; 10; 11; 12; 21; 22; 23; 24)+ ( 1

2 ,0, 1
2 ); (5; 6; 7; 8; 13; 14; 15;

16) + ( 1
2 ,

1
2 ,0)

[4] P41 32 (213) 1; 2; 3; 4; 21; 22; 23; 24; (5; 6; 7; 8; 17; 18; 19; 20)+ (0, 1
2 ,

1
2); (9; 10; 11; 12; 13; 14; 15;

16) + ( 1
2 ,

1
2 ,0)

⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] P43 32 (212) 1; 5; 9; 14; 19; 24; (4; 6; 11; 16; 18; 23)+ (0, 1
2 ,

1
2 ); (3; 8; 10; 15; 20; 22)+ ( 1

2 ,0, 1
2 ); (2; 7; 12;

13; 17; 21)+ ( 1
2 ,

1
2 ,0)

[4] P43 32 (212) 1; 6; 12; 13; 18; 24; (4; 5; 10; 15; 19; 23)+ (0, 1
2 ,

1
2); (3; 7; 11; 16; 17; 22)+ ( 1

2 ,0, 1
2); (2; 8; 9;

14; 20; 21)+ ( 1
2 ,

1
2 ,0)

[4] P43 32 (212) 1; 7; 10; 13; 19; 22; (4; 8; 12; 15; 18; 21)+ (0, 1
2 ,

1
2); (3; 6; 9; 16; 20; 24)+ ( 1

2 ,0, 1
2 ); (2; 5; 11;

14; 17; 23)+ ( 1
2 ,

1
2 ,0)

[4] P43 32 (212) 1; 8; 11; 14; 18; 22; (4; 7; 9; 16; 19; 21)+ (0, 1
2 ,

1
2 ); (3; 5; 12; 15; 17; 24)+ ( 1

2 ,0, 1
2 ); (2; 6; 10;

13; 20; 23)+ ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F 41 32 (a′ = 3a,b′ = 3b,c′ = 3c) (210)

Minimal non-isomorphic supergroups
I [2] F d 3̄m (227); [2] F d 3̄c (228)

II [2] P42 32 (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (208)
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I 432 O5
432 Cubic

No. 211 I 432 Patterson symmetry I m 3̄m

Origin at 432

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4 ; z ≤ min(x, 1

2 − x,y, 1
2 − y)

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0 0, 1

2 ,0
1
4 ,

1
4 ,

1
4

646

International Tables for Crystallography (2006). Vol. A, Space group 211, pp. 645–647.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ab/ch7o1v0001/sgtable7o1o211/


CONTINUED No. 211 I 432

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2 x,x,0 (14) 2 x, x̄,0 (15) 4− 0,0,z (16) 4+ 0,0,z
(17) 4− x,0,0 (18) 2 0,y,y (19) 2 0,y,ȳ (20) 4+ x,0,0
(21) 4+ 0,y,0 (22) 2 x,0,x (23) 4− 0,y,0 (24) 2 x̄,0,x

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 3+( 1
2 ,

1
2 ,

1
2 ) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6) x̄+ 1

3 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6 ) x+ 2

3 , x̄− 1
3 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6) x̄+ 1
3 , x̄+ 2

3 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2 ) x,x,x (10) 3−(− 1

6 ,
1
6 ,

1
6) x+ 1

3 , x̄+ 1
3 , x̄ (11) 3−( 1

6 ,
1
6 ,− 1

6 ) x̄+ 2
3 , x̄+ 1

3 ,x (12) 3−( 1
6 ,− 1

6 ,
1
6) x̄− 1

3 ,x+ 2
3 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (14) 2 x, x̄+ 1
2 ,

1
4 (15) 4−(0,0, 1

2 ) 1
2 ,0,z (16) 4+(0,0, 1

2 ) 0, 1
2 ,z

(17) 4−( 1
2 ,0,0) x, 1

2 ,0 (18) 2(0, 1
2 ,

1
2) 1

4 ,y,y (19) 2 1
4 ,y+ 1

2 ,ȳ (20) 4+( 1
2 ,0,0) x,0, 1

2

(21) 4+(0, 1
2 ,0) 1

2 ,y,0 (22) 2( 1
2 ,0, 1

2) x, 1
4 ,x (23) 4−(0, 1

2 ,0) 0,y, 1
2 (24) 2 x̄+ 1

2 ,
1
4 ,x

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l permutable
General:

48 j 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x, z̄ (14) ȳ, x̄, z̄ (15) y, x̄,z (16) ȳ,x,z
(17) x,z, ȳ (18) x̄,z,y (19) x̄, z̄, ȳ (20) x, z̄,y
(21) z,y, x̄ (22) z, ȳ,x (23) z̄,y,x (24) z̄, ȳ, x̄

hkl : h + k + l = 2n
0kl : k + l = 2n
hhl : l = 2n
h00 : h = 2n

Special: as above, plus

24 i . . 2 1
4 ,y, ȳ + 1

2
3
4 , ȳ, ȳ + 1

2
3
4 ,y,y + 1

2
1
4 , ȳ,y + 1

2

ȳ+ 1
2 ,

1
4 ,y ȳ + 1

2 ,
3
4 , ȳ y + 1

2 ,
3
4 ,y y + 1

2 ,
1
4 , ȳ

y, ȳ + 1
2 ,

1
4 ȳ, ȳ + 1

2 ,
3
4 y,y + 1

2 ,
3
4 ȳ,y + 1

2 ,
1
4

no extra conditions

24 h . . 2 0,y,y 0, ȳ,y 0,y, ȳ 0, ȳ, ȳ y,0,y y,0, ȳ
ȳ,0,y ȳ,0, ȳ y,y,0 ȳ,y,0 y, ȳ,0 ȳ, ȳ,0

no extra conditions

24 g 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄
1
2 ,x,0

1
2 , x̄,0 x,0, 1

2 x̄,0, 1
2 0, 1

2 , x̄ 0, 1
2 ,x

no extra conditions

16 f . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x,x, x̄ x̄, x̄, x̄ x, x̄,x x̄,x,x

no extra conditions

12 e 4 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄ no extra conditions

12 d 2 . 22 1
4 ,

1
2 ,0

3
4 ,

1
2 ,0 0, 1

4 ,
1
2 0, 3

4 ,
1
2

1
2 ,0, 1

4
1
2 ,0, 3

4 no extra conditions

8 c . 3 2 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4 hkl : k, l = 2n

6 b 4 2 .2 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0 no extra conditions

2 a 4 3 2 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [111] p3m1
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

(Continued on page 645)
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CONTINUED
(from page 647)

No. 211 I 432

Maximal non-isomorphic subgroups
I [2] I 231 (I 23, 197) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

{
[3] I 412 (I 422, 97) (1; 2; 3; 4; 13; 14; 15; 16)+
[3] I 412 (I 422, 97) (1; 2; 3; 4; 17; 18; 19; 20)+
[3] I 412 (I 422, 97) (1; 2; 3; 4; 21; 22; 23; 24)+

⎧
⎪⎨

⎪⎩

[4] I 132 (R32, 155) (1; 5; 9; 14; 19; 24)+
[4] I 132 (R32, 155) (1; 6; 12; 13; 18; 24)+
[4] I 132 (R32, 155) (1; 7; 10; 13; 19; 22)+
[4] I 132 (R32, 155) (1; 8; 11; 14; 18; 22)+

IIa [2] P42 32 (208) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; (13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+ ( 1
2 ,

1
2 ,

1
2 )

[2] P432 (207) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I 432 (a′ = 3a,b′ = 3b,c′ = 3c) (211)

Minimal non-isomorphic supergroups
I [2] I m 3̄m (229)

II [4] P432 (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (207)
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P43 32 O6
432 Cubic

No. 212 P43 32 Patterson symmetry Pm 3̄m

Origin on 3[111] at midpoint of three non-intersecting pairs of parallel screw axes 43 and 21

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 3

4 ; − 1
2 ≤ z ≤ 1

4 ; max(−y,x− 1
2 ) ≤ z ≤ min(−y + 1

2 ,2x− y,2y− x,y−2x + 1
2)

Vertices 0,0,0 3
8 ,

1
8 ,− 1

8
1
2 ,

1
2 ,0

1
4 ,

3
4 ,− 1

4 0, 1
2 ,− 1

2
1
4 ,

1
4 ,

1
4

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 3+ x,x,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3− x,x,x (10) 3−(− 1
3 ,

1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x+ 1

4 ,
3
8 (14) 2 x, x̄+ 1

4 ,
1
8 (15) 4−(0,0, 1

4 ) 3
4 ,0,z (16) 4+(0,0, 3

4) 1
4 ,

1
2 ,z

(17) 4−( 1
4 ,0,0) x, 3

4 ,0 (18) 2(0, 1
2 ,

1
2 ) 3

8 ,y− 1
4 ,y (19) 2 1

8 ,y+ 1
4 ,ȳ (20) 4+( 3

4 ,0,0) x, 1
4 ,

1
2

(21) 4+(0, 3
4 ,0) 1

2 ,y,
1
4 (22) 2( 1

2 ,0, 1
2 ) x+ 1

4 ,
3
8 ,x (23) 4−(0, 1

4 ,0) 0,y, 3
4 (24) 2 x̄+ 1

4 ,
1
8 ,x
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CONTINUED No. 212 P43 32

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

24 e 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ+ 1

2 , z̄
(5) z,x,y (6) z+ 1

2 , x̄ + 1
2 , ȳ (7) z̄+ 1

2 , x̄,y + 1
2 (8) z̄,x + 1

2 , ȳ + 1
2

(9) y,z,x (10) ȳ,z+ 1
2 , x̄+ 1

2 (11) y + 1
2 , z̄+ 1

2 , x̄ (12) ȳ+ 1
2 , z̄,x + 1

2

(13) y + 1
4 ,x + 3

4 , z̄+ 3
4 (14) ȳ+ 1

4 , x̄ + 1
4 , z̄+ 1

4 (15) y + 3
4 , x̄ + 3

4 ,z+ 1
4 (16) ȳ+ 3

4 ,x + 1
4 ,z+ 3

4

(17) x + 1
4 ,z+ 3

4 , ȳ+ 3
4 (18) x̄ + 3

4 ,z+ 1
4 ,y + 3

4 (19) x̄ + 1
4 , z̄+ 1

4 , ȳ + 1
4 (20) x + 3

4 , z̄+ 3
4 ,y + 1

4

(21) z+ 1
4 ,y + 3

4 , x̄ + 3
4 (22) z+ 3

4 , ȳ + 3
4 ,x + 1

4 (23) z̄+ 3
4 ,y + 1

4 ,x + 3
4 (24) z̄+ 1

4 , ȳ + 1
4 , x̄ + 1

4

h00 : h = 4n

Special: as above, plus

12 d . . 2 1
8 ,y, ȳ + 1

4
3
8 , ȳ, ȳ+ 3

4
7
8 ,y + 1

2 ,y + 1
4

5
8 , ȳ + 1

2 ,y + 3
4

ȳ+ 1
4 ,

1
8 ,y ȳ+ 3

4 ,
3
8 , ȳ y + 1

4 ,
7
8 ,y + 1

2 y + 3
4 ,

5
8 , ȳ + 1

2

y, ȳ + 1
4 ,

1
8 ȳ, ȳ+ 3

4 ,
3
8 y + 1

2 ,y + 1
4 ,

7
8 ȳ + 1

2 ,y + 3
4 ,

5
8

no extra conditions

8 c . 3 . x,x,x x̄ + 1
2 , x̄,x + 1

2 x̄,x + 1
2 , x̄+ 1

2 x + 1
2 , x̄ + 1

2 , x̄
x + 1

4 ,x + 3
4 , x̄ + 3

4 x̄ + 1
4 , x̄ + 1

4 , x̄ + 1
4 x + 3

4 , x̄ + 3
4 ,x + 1

4 x̄ + 3
4 ,x + 1

4 ,x + 3
4

0kl : k = 2n + 1
or l = 2n + 1
or k + l = 4n

4 b . 3 2 5
8 ,

5
8 ,

5
8

7
8 ,

3
8 ,

1
8

3
8 ,

1
8 ,

7
8

1
8 ,

7
8 ,

3
8

4 a . 3 2 1
8 ,

1
8 ,

1
8

3
8 ,

7
8 ,

5
8

7
8 ,

5
8 ,

3
8

5
8 ,

3
8 ,

7
8

}
hkl : h,k = 2n + 1

or h = 2n + 1, k = 4n and
l = 4n + 2

or h,k, l = 4n + 2
or h,k, l = 4n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 1

4 ,
1
2 ,z

Along [111] p3m1
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2gm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x + 1

4 ,
3
8

Maximal non-isomorphic subgroups
I [2] P21 31 (P21 3, 198) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

{
[3] P43 12 (P43 21 2, 96) 1; 2; 3; 4; 13; 14; 15; 16
[3] P43 12 (P43 21 2, 96) 1; 2; 3; 4; 17; 18; 19; 20
[3] P43 12 (P43 21 2, 96) 1; 2; 3; 4; 21; 22; 23; 24

⎧
⎪⎨

⎪⎩

[4] P132 (R32, 155) 1; 5; 9; 14; 19; 24
[4] P132 (R32, 155) 1; 6; 12; 13; 18; 24
[4] P132 (R32, 155) 1; 7; 10; 13; 19; 22
[4] P132 (R32, 155) 1; 8; 11; 14; 18; 22

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] P41 32 (a′ = 3a,b′ = 3b,c′ = 3c) (213); [125] P43 32 (a′ = 5a,b′ = 5b,c′ = 5c) (212)

Minimal non-isomorphic supergroups
I none
II [2] I 41 32 (214); [4] F 41 32 (210)
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P41 32 O7
432 Cubic

No. 213 P41 32 Patterson symmetry Pm 3̄m

Origin on 3[111] at midpoint of three non-intersecting pairs of parallel screw axes 41 and 21

Asymmetric unit − 1
4 ≤ x ≤ 1

2 ; 0≤ y≤ 3
4 ; 0≤ z ≤ 1

2 ; x ≤ y ≤ x+ 1
2 ; (y−x)/2≤ z ≤min(y,(−4x−2y+3)/2,(3−2x−2y)/4)

Vertices 0,0,0 1
2 ,

1
2 ,0

1
4 ,

3
4 ,

1
4 − 1

4 ,
1
4 ,

1
4 0, 1

2 ,
1
2

3
8 ,

3
8 ,

3
8

Symmetry operations

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 3+ x,x,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3− x,x,x (10) 3−(− 1
3 ,

1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x− 1

4 ,
1
8 (14) 2 x, x̄+ 3

4 ,
3
8 (15) 4−(0,0, 3

4 ) 1
4 ,0,z (16) 4+(0,0, 1

4) − 1
4 ,

1
2 ,z

(17) 4−( 3
4 ,0,0) x, 1

4 ,0 (18) 2(0, 1
2 ,

1
2 ) 1

8 ,y+ 1
4 ,y (19) 2 3

8 ,y+ 3
4 ,ȳ (20) 4+( 1

4 ,0,0) x,− 1
4 ,

1
2

(21) 4+(0, 1
4 ,0) 1

2 ,y,− 1
4 (22) 2( 1

2 ,0, 1
2 ) x− 1

4 ,
1
8 ,x (23) 4−(0, 3

4 ,0) 0,y, 1
4 (24) 2 x̄+ 3

4 ,
3
8 ,x
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CONTINUED No. 213 P41 32

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

24 e 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ+ 1

2 , z̄
(5) z,x,y (6) z+ 1

2 , x̄ + 1
2 , ȳ (7) z̄+ 1

2 , x̄,y + 1
2 (8) z̄,x + 1

2 , ȳ + 1
2

(9) y,z,x (10) ȳ,z+ 1
2 , x̄+ 1

2 (11) y + 1
2 , z̄+ 1

2 , x̄ (12) ȳ+ 1
2 , z̄,x + 1

2

(13) y + 3
4 ,x + 1

4 , z̄+ 1
4 (14) ȳ+ 3

4 , x̄ + 3
4 , z̄+ 3

4 (15) y + 1
4 , x̄ + 1

4 ,z+ 3
4 (16) ȳ+ 1

4 ,x + 3
4 ,z+ 1

4

(17) x + 3
4 ,z+ 1

4 , ȳ+ 1
4 (18) x̄ + 1

4 ,z+ 3
4 ,y + 1

4 (19) x̄ + 3
4 , z̄+ 3

4 , ȳ + 3
4 (20) x + 1

4 , z̄+ 1
4 ,y + 3

4

(21) z+ 3
4 ,y + 1

4 , x̄ + 1
4 (22) z+ 1

4 , ȳ + 1
4 ,x + 3

4 (23) z̄+ 1
4 ,y + 3

4 ,x + 1
4 (24) z̄+ 3

4 , ȳ + 3
4 , x̄ + 3

4

h00 : h = 4n

Special: as above, plus

12 d . . 2 1
8 ,y,y + 1

4
3
8 , ȳ,y + 3

4
7
8 ,y + 1

2 , ȳ + 1
4

5
8 , ȳ + 1

2 , ȳ + 3
4

y + 1
4 ,

1
8 ,y y + 3

4 ,
3
8 , ȳ ȳ+ 1

4 ,
7
8 ,y + 1

2 ȳ + 3
4 ,

5
8 , ȳ + 1

2

y,y + 1
4 ,

1
8 ȳ,y + 3

4 ,
3
8 y + 1

2 , ȳ + 1
4 ,

7
8 ȳ + 1

2 , ȳ + 3
4 ,

5
8

no extra conditions

8 c . 3 . x,x,x x̄ + 1
2 , x̄,x + 1

2 x̄,x + 1
2 , x̄+ 1

2 x + 1
2 , x̄ + 1

2 , x̄
x + 3

4 ,x + 1
4 , x̄ + 1

4 x̄ + 3
4 , x̄ + 3

4 , x̄ + 3
4 x + 1

4 , x̄ + 1
4 ,x + 3

4 x̄ + 1
4 ,x + 3

4 ,x + 1
4

0kl : k = 2n + 1
or l = 2n + 1
or k + l = 4n

4 b . 3 2 7
8 ,

7
8 ,

7
8

5
8 ,

1
8 ,

3
8

1
8 ,

3
8 ,

5
8

3
8 ,

5
8 ,

1
8

4 a . 3 2 3
8 ,

3
8 ,

3
8

1
8 ,

5
8 ,

7
8

5
8 ,

7
8 ,

1
8

7
8 ,

1
8 ,

5
8

}
hkl : h,k = 2n + 1

or h = 2n + 1, k = 4n and
l = 4n + 2

or h,k, l = 4n + 2
or h,k, l = 4n

Symmetry of special projections
Along [001] p4gm
a′ = a b′ = b
Origin at 1

4 ,0,z

Along [111] p3m1
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2gm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x + 1

4 ,
1
8

Maximal non-isomorphic subgroups
I [2] P21 31 (P21 3, 198) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

{
[3] P41 12 (P41 21 2, 92) 1; 2; 3; 4; 13; 14; 15; 16
[3] P41 12 (P41 21 2, 92) 1; 2; 3; 4; 17; 18; 19; 20
[3] P41 12 (P41 21 2, 92) 1; 2; 3; 4; 21; 22; 23; 24

⎧
⎪⎨

⎪⎩

[4] P132 (R32, 155) 1; 5; 9; 14; 19; 24
[4] P132 (R32, 155) 1; 6; 12; 13; 18; 24
[4] P132 (R32, 155) 1; 7; 10; 13; 19; 22
[4] P132 (R32, 155) 1; 8; 11; 14; 18; 22

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] P43 32 (a′ = 3a,b′ = 3b,c′ = 3c) (212); [125] P41 32 (a′ = 5a,b′ = 5b,c′ = 5c) (213)

Minimal non-isomorphic supergroups
I none
II [2] I 41 32 (214); [4] F 41 32 (210)
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I 41 32 O8
432 Cubic

No. 214 I 41 32 Patterson symmetry I m 3̄m

Origin on 3[111] at midpoint of three non-intersecting pairs of parallel screw axes 41 and 43 and of three
non-intersecting pairs of parallel 2 axes

Asymmetric unit − 3
8 ≤ x ≤ 1

8 ; − 1
8 ≤ y ≤ 1

8 ; − 1
8 ≤ z ≤ 3

8 ; max(x,y,y− x− 1
8) ≤ z ≤ y + 1

4

Vertices 1
8 ,

1
8 ,

1
8

1
8 ,

1
8 ,

3
8

1
8 ,− 1

8 ,
1
8 − 1

8 ,
1
8 ,

1
8 − 1

8 ,− 1
8 ,− 1

8 − 3
8 ,

1
8 ,

3
8 − 3

8 ,− 1
8 ,

1
8
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CONTINUED No. 214 I 41 32
Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 3+ x,x,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3− x,x,x (10) 3−(− 1
3 ,

1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x− 1

4 ,
1
8 (14) 2 x, x̄+ 3

4 ,
3
8 (15) 4−(0,0, 3

4) 1
4 ,0,z (16) 4+(0,0, 1

4) − 1
4 ,

1
2 ,z

(17) 4−( 3
4 ,0,0) x, 1

4 ,0 (18) 2(0, 1
2 ,

1
2 ) 1

8 ,y+ 1
4 ,y (19) 2 3

8 ,y+ 3
4 ,ȳ (20) 4+( 1

4 ,0,0) x,− 1
4 ,

1
2

(21) 4+(0, 1
4 ,0) 1

2 ,y,− 1
4 (22) 2( 1

2 ,0, 1
2 ) x− 1

4 ,
1
8 ,x (23) 4−(0, 3

4 ,0) 0,y, 1
4 (24) 2 x̄+ 3

4 ,
3
8 ,x

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0, 1

4 ,z (3) 2 1
4 ,y,0 (4) 2 x,0, 1

4

(5) 3+( 1
2 ,

1
2 ,

1
2 ) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6 ) x̄− 1

6 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6) x+ 1

6 , x̄+ 1
6 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6) x̄+ 1
3 , x̄+ 1

6 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2 ) x,x,x (10) 3−( 1

6 ,− 1
6 ,− 1

6 ) x+ 1
6 , x̄+ 1

6 , x̄ (11) 3−(− 1
6 ,− 1

6 ,
1
6 ) x̄+ 1

3 , x̄+ 1
6 ,x (12) 3−(− 1

6 ,
1
6 ,− 1

6 ) x̄− 1
6 ,x+ 1

3 , x̄
(13) 2( 1

2 ,
1
2 ,0) x,x+ 1

4 ,
3
8 (14) 2 x, x̄+ 1

4 ,
1
8 (15) 4−(0,0, 1

4) 3
4 ,0,z (16) 4+(0,0, 3

4) 1
4 ,

1
2 ,z

(17) 4−( 1
4 ,0,0) x, 3

4 ,0 (18) 2(0, 1
2 ,

1
2 ) 3

8 ,y− 1
4 ,y (19) 2 1

8 ,y+ 1
4 ,ȳ (20) 4+( 3

4 ,0,0) x, 1
4 ,

1
2

(21) 4+(0, 3
4 ,0) 1

2 ,y,
1
4 (22) 2( 1

2 ,0, 1
2 ) x+ 1

4 ,
3
8 ,x (23) 4−(0, 1

4 ,0) 0,y, 3
4 (24) 2 x̄+ 1

4 ,
1
8 ,x

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l permutable
General:

48 i 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ+ 1

2 , z̄
(5) z,x,y (6) z+ 1

2 , x̄ + 1
2 , ȳ (7) z̄+ 1

2 , x̄,y + 1
2 (8) z̄,x + 1

2 , ȳ + 1
2

(9) y,z,x (10) ȳ,z+ 1
2 , x̄+ 1

2 (11) y + 1
2 , z̄+ 1

2 , x̄ (12) ȳ+ 1
2 , z̄,x + 1

2

(13) y + 3
4 ,x + 1

4 , z̄+ 1
4 (14) ȳ+ 3

4 , x̄ + 3
4 , z̄+ 3

4 (15) y + 1
4 , x̄ + 1

4 ,z+ 3
4 (16) ȳ+ 1

4 ,x + 3
4 ,z+ 1

4

(17) x + 3
4 ,z+ 1

4 , ȳ+ 1
4 (18) x̄ + 1

4 ,z+ 3
4 ,y + 1

4 (19) x̄ + 3
4 , z̄+ 3

4 , ȳ + 3
4 (20) x + 1

4 , z̄+ 1
4 ,y + 3

4

(21) z+ 3
4 ,y + 1

4 , x̄ + 1
4 (22) z+ 1

4 , ȳ + 1
4 ,x + 3

4 (23) z̄+ 1
4 ,y + 3

4 ,x + 1
4 (24) z̄+ 3

4 , ȳ + 3
4 , x̄ + 3

4

hkl : h + k + l = 2n
0kl : k + l = 2n
hhl : l = 2n
h00 : h = 4n

Special: as above, plus

24 h . . 2 1
8 ,y, ȳ + 1

4
3
8 , ȳ, ȳ + 3

4
7
8 ,y + 1

2 ,y + 1
4

5
8 , ȳ + 1

2 ,y + 3
4

ȳ+ 1
4 ,

1
8 ,y ȳ + 3

4 ,
3
8 , ȳ y + 1

4 ,
7
8 ,y + 1

2 y + 3
4 ,

5
8 , ȳ+ 1

2

y, ȳ + 1
4 ,

1
8 ȳ, ȳ + 3

4 ,
3
8 y + 1

2 ,y + 1
4 ,

7
8 ȳ+ 1

2 ,y + 3
4 ,

5
8

no extra conditions

24 g . . 2 1
8 ,y,y + 1

4
3
8 , ȳ,y + 3

4
7
8 ,y + 1

2 , ȳ + 1
4

5
8 , ȳ + 1

2 , ȳ+ 3
4

y + 1
4 ,

1
8 ,y y + 3

4 ,
3
8 , ȳ ȳ+ 1

4 ,
7
8 ,y + 1

2 ȳ+ 3
4 ,

5
8 , ȳ+ 1

2

y,y + 1
4 ,

1
8 ȳ,y + 3

4 ,
3
8 y + 1

2 , ȳ + 1
4 ,

7
8 ȳ+ 1

2 , ȳ+ 3
4 ,

5
8

no extra conditions

24 f 2 . . x,0, 1
4 x̄ + 1

2 ,0, 3
4

1
4 ,x,0

3
4 , x̄ + 1

2 ,0 0, 1
4 ,x 0, 3

4 , x̄ + 1
2

3
4 ,x + 1

4 ,0
3
4 , x̄ + 3

4 ,
1
2 x + 3

4 ,
1
2 ,

1
4 x̄ + 1

4 ,0, 1
4 0, 1

4 , x̄ + 1
4

1
2 ,

1
4 ,x + 3

4

hkl : h = 2n + 1
or h = 4n

hhl : h = 2n + 1
or h + k + l = 4n

16 e . 3 . x,x,x x̄ + 1
2 , x̄,x + 1

2 x̄,x + 1
2 , x̄ + 1

2 x + 1
2 , x̄ + 1

2 , x̄
x + 3

4 ,x + 1
4 , x̄ + 1

4 x̄ + 3
4 , x̄ + 3

4 , x̄ + 3
4 x + 1

4 , x̄ + 1
4 ,x + 3

4 x̄+ 1
4 ,x + 3

4 ,x + 1
4

0kl : k = 2n + 1
or k + l = 4n

12 d 2 . 22 5
8 ,0, 1

4
7
8 ,0, 3

4
1
4 ,

5
8 ,0

3
4 ,

7
8 ,0 0, 1

4 ,
5
8 0, 3

4 ,
7
8

12 c 2 . 22 1
8 ,0, 1

4
3
8 ,0, 3

4
1
4 ,

1
8 ,0

3
4 ,

3
8 ,0 0, 1

4 ,
1
8 0, 3

4 ,
3
8

}
hkl : h,k = 2n, h + k + l = 4n

or h,k = 2n + 1, l = 4n + 2
or h = 8n, k = 8n + 4 and

h + k + l = 4n + 2
or h,k = 8n + 1, l = 4n
or h = 8n + 1 and

k = 8n−1, l = 4n
or h,k = 8n + 3, l = 4n
or h = 8n + 3 and

k = 8n−3, l = 4n

8 b . 3 2 7
8 ,

7
8 ,

7
8

5
8 ,

1
8 ,

3
8

1
8 ,

3
8 ,

5
8

3
8 ,

5
8 ,

1
8

8 a . 3 2 1
8 ,

1
8 ,

1
8

3
8 ,

7
8 ,

5
8

7
8 ,

5
8 ,

3
8

5
8 ,

3
8 ,

7
8

}
hkl : h = 2n + 1

or h,k, l = 4n + 2
or h,k, l = 4n
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I 41 32 No. 214 CONTINUED

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,0,z

Along [111] p3m1
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x + 1
4 ,

1
8

Maximal non-isomorphic subgroups
I [2] I 21 31 (I 21 3, 199) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

{
[3] I 41 12 (I 41 22, 98) (1; 2; 3; 4; 13; 14; 15; 16)+
[3] I 41 12 (I 41 22, 98) (1; 2; 3; 4; 17; 18; 19; 20)+
[3] I 41 12 (I 41 22, 98) (1; 2; 3; 4; 21; 22; 23; 24)+

⎧
⎪⎨

⎪⎩

[4] I 132 (R32, 155) (1; 5; 9; 14; 19; 24)+
[4] I 132 (R32, 155) (1; 6; 12; 13; 18; 24)+
[4] I 132 (R32, 155) (1; 7; 10; 13; 19; 22)+
[4] I 132 (R32, 155) (1; 8; 11; 14; 18; 22)+

IIa [2] P41 32 (213) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[2] P43 32 (212) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; (13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+ ( 1

2 ,
1
2 ,

1
2 )

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I 41 32 (a′ = 3a,b′ = 3b,c′ = 3c) (214)

Minimal non-isomorphic supergroups
I [2] I a 3̄d (230)

II [4] P42 32 (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (208)
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P 4̄3m T 1
d 4̄3m Cubic

No. 215 P 4̄3m Patterson symmetry Pm 3̄m

Origin at 4̄3m

Asymmetric unit 0 ≤ x ≤ 1; 0 ≤ y ≤ 1
2 ; 0 ≤ z ≤ 1

2 ; y ≤ min(x,1− x); z ≤ y

Vertices 0,0,0 1,0,0 1
2 ,

1
2 ,0

1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) m x,x,z (14) m x, x̄,z (15) 4̄+ 0,0,z; 0,0,0 (16) 4̄− 0,0,z; 0,0,0
(17) m x,y,y (18) 4̄+ x,0,0; 0,0,0 (19) 4̄− x,0,0; 0,0,0 (20) m x,y, ȳ
(21) m x,y,x (22) 4̄− 0,y,0; 0,0,0 (23) m x̄,y,x (24) 4̄+ 0,y,0; 0,0,0
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CONTINUED No. 215 P 4̄3m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

24 j 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x,z (14) ȳ, x̄,z (15) y, x̄, z̄ (16) ȳ,x, z̄
(17) x,z,y (18) x̄,z, ȳ (19) x̄, z̄,y (20) x, z̄, ȳ
(21) z,y,x (22) z, ȳ, x̄ (23) z̄,y, x̄ (24) z̄, ȳ,x

no conditions

Special: no extra conditions

12 i . . m x,x,z x̄, x̄,z x̄,x, z̄ x, x̄, z̄ z,x,x z, x̄, x̄
z̄, x̄,x z̄,x, x̄ x,z,x x̄,z, x̄ x, z̄, x̄ x̄, z̄,x

12 h 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄
1
2 ,x,0

1
2 , x̄,0 x,0, 1

2 x̄,0, 1
2 0, 1

2 ,x 0, 1
2 , x̄

6 g 2 . mm x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 ,x,

1
2

1
2 , x̄,

1
2

1
2 ,

1
2 ,x

1
2 ,

1
2 , x̄

6 f 2 . mm x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄

4 e . 3 m x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄

3 d 4̄ 2 .m 1
2 ,0,0 0, 1

2 ,0 0,0, 1
2

3 c 4̄ 2 .m 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

1 b 4̄ 3 m 1
2 ,

1
2 ,

1
2

1 a 4̄ 3 m 0,0,0

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [111] p31m
a′ = 1

3 (2a−b− c) b′ = 1
3(−a + 2b− c)

Origin at x,x,x

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P231 (P23, 195) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12

⎧
⎨

⎩

[3] P 4̄1m (P 4̄ 2m, 111) 1; 2; 3; 4; 13; 14; 15; 16
[3] P 4̄1m (P 4̄ 2m, 111) 1; 2; 3; 4; 17; 18; 19; 20
[3] P 4̄1m (P 4̄ 2m, 111) 1; 2; 3; 4; 21; 22; 23; 24

⎧
⎪⎨

⎪⎩

[4] P13m (R3m, 160) 1; 5; 9; 13; 17; 21
[4] P13m (R3m, 160) 1; 6; 12; 14; 20; 21
[4] P13m (R3m, 160) 1; 7; 10; 14; 17; 23
[4] P13m (R3m, 160) 1; 8; 11; 13; 20; 23

IIa none

IIb [2] F 4̄3c (a′ = 2a,b′ = 2b,c′ = 2c) (219); [2] F 4̄ 3m (a′ = 2a,b′ = 2b,c′ = 2c) (216); [4] I 4̄3m (a′ = 2a,b′ = 2b,c′ = 2c) (217)

Maximal isomorphic subgroups of lowest index
IIc [27] P 4̄ 3m (a′ = 3a,b′ = 3b,c′ = 3c) (215)

Minimal non-isomorphic supergroups
I [2] Pm 3̄m (221); [2] Pn 3̄m (224)

II [2] I 4̄ 3m (217); [4] F 4̄ 3m (216)
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F 4̄3m T 2
d 4̄3m Cubic

No. 216 F 4̄ 3m Patterson symmetry F m 3̄m

Origin at 4̄3m

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; − 1
4 ≤ z ≤ 1

4 ; y ≤ min(x, 1
2 − x); −y ≤ z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

4 ,
1
4 ,

1
4

1
4 ,

1
4 ,− 1

4
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CONTINUED No. 216 F 4̄3m
Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) m x,x,z (14) m x, x̄,z (15) 4̄+ 0,0,z; 0,0,0 (16) 4̄− 0,0,z; 0,0,0
(17) m x,y,y (18) 4̄+ x,0,0; 0,0,0 (19) 4̄− x,0,0; 0,0,0 (20) m x,y,ȳ
(21) m x,y,x (22) 4̄− 0,y,0; 0,0,0 (23) m x̄,y,x (24) 4̄+ 0,y,0; 0,0,0

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2(0,0, 1

2) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+(− 1
3 ,

1
3 ,

1
3) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+ x̄, x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) g( 1
4 ,

1
4 ,

1
2 ) x− 1

4 ,x,z (14) g(− 1
4 ,

1
4 ,

1
2) x+ 1

4 , x̄,z (15) 4̄+ 1
4 ,

1
4 ,z; 1

4 ,
1
4 ,

1
4 (16) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,

1
4

(17) g(0, 1
2 ,

1
2 ) x,y,y (18) 4̄+ x, 1

2 ,0; 0, 1
2 ,0 (19) 4̄− x,0, 1

2 ; 0,0, 1
2 (20) m x,y+ 1

2 ,ȳ
(21) g( 1

4 ,
1
2 ,

1
4 ) x− 1

4 ,y,x (22) 4̄− 1
4 ,y,

1
4 ; 1

4 ,
1
4 ,

1
4 (23) g(− 1

4 ,
1
2 ,

1
4 ) x̄+ 1

4 ,y,x (24) 4̄+ − 1
4 ,y,

1
4 ; − 1

4 ,
1
4 ,

1
4

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+ x+ 1

2 , x̄− 1
2 , x̄ (8) 3+ x̄+ 1

2 , x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) g( 1
4 ,

1
4 ,

1
2 ) x+ 1

4 ,x,z (14) g( 1
4 ,− 1

4 ,
1
2) x+ 1

4 , x̄,z (15) 4̄+ 1
4 ,− 1

4 ,z; 1
4 ,− 1

4 ,
1
4 (16) 4̄− 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,

1
4

(17) g( 1
2 ,

1
4 ,

1
4 ) x,y− 1

4 ,y (18) 4̄+ x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4 (19) 4̄− x,− 1

4 ,
1
4 ; 1

4 ,− 1
4 ,

1
4 (20) g( 1

2 ,− 1
4 ,

1
4) x,y+ 1

4 ,ȳ
(21) g( 1

2 ,0, 1
2 ) x,y,x (22) 4̄− 1

2 ,y,0; 1
2 ,0,0 (23) m x̄+ 1

2 ,y,x (24) 4̄+ 0,y, 1
2 ; 0,0, 1

2

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄, x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) g( 1
2 ,

1
2 ,0) x,x,z (14) m x+ 1

2 , x̄,z (15) 4̄+ 1
2 ,0,z; 1

2 ,0,0 (16) 4̄− 0, 1
2 ,z; 0, 1

2 ,0
(17) g( 1

2 ,
1
4 ,

1
4 ) x,y+ 1

4 ,y (18) 4̄+ x, 1
4 ,− 1

4 ; 1
4 ,

1
4 ,− 1

4 (19) 4̄− x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4 (20) g( 1

2 ,
1
4 ,− 1

4) x,y+ 1
4 ,ȳ

(21) g( 1
4 ,

1
2 ,

1
4 ) x+ 1

4 ,y,x (22) 4̄− 1
4 ,y,− 1

4 ; 1
4 ,

1
4 ,− 1

4 (23) g( 1
4 ,

1
2 ,− 1

4 ) x̄+ 1
4 ,y,x (24) 4̄+ 1

4 ,y,
1
4 ; 1

4 ,
1
4 ,

1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

96 i 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x,z (14) ȳ, x̄,z (15) y, x̄, z̄ (16) ȳ,x, z̄
(17) x,z,y (18) x̄,z, ȳ (19) x̄, z̄,y (20) x, z̄, ȳ
(21) z,y,x (22) z, ȳ, x̄ (23) z̄,y, x̄ (24) z̄, ȳ,x

hkl : h + k,h + l,k + l = 2n
0kl : k, l = 2n
hhl : h + l = 2n
h00 : h = 2n

Special: no extra conditions

48 h . . m x,x,z x̄, x̄,z x̄,x, z̄ x, x̄, z̄ z,x,x z, x̄, x̄
z̄, x̄,x z̄,x, x̄ x,z,x x̄,z, x̄ x, z̄, x̄ x̄, z̄,x

24 g 2 . mm x, 1
4 ,

1
4 x̄, 3

4 ,
1
4

1
4 ,x,

1
4

1
4 , x̄,

3
4

1
4 ,

1
4 ,x

3
4 ,

1
4 , x̄

24 f 2 . mm x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄

16 e . 3 m x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄

4 d 4̄ 3 m 3
4 ,

3
4 ,

3
4

4 c 4̄ 3 m 1
4 ,

1
4 ,

1
4

4 b 4̄ 3 m 1
2 ,

1
2 ,

1
2

4 a 4̄ 3 m 0,0,0
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F 4̄3m No. 216 CONTINUED

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p31m
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c1m1
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] F 231 (F 23, 196) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+⎧

⎨

⎩

[3] F 4̄1m (I 4̄m2, 119) (1; 2; 3; 4; 13; 14; 15; 16)+
[3] F 4̄1m (I 4̄m2, 119) (1; 2; 3; 4; 17; 18; 19; 20)+
[3] F 4̄1m (I 4̄m2, 119) (1; 2; 3; 4; 21; 22; 23; 24)+

⎧
⎪⎨

⎪⎩

[4] F 13m (R3m, 160) (1; 5; 9; 13; 17; 21)+
[4] F 13m (R3m, 160) (1; 6; 12; 14; 20; 21)+
[4] F 13m (R3m, 160) (1; 7; 10; 14; 17; 23)+
[4] F 13m (R3m, 160) (1; 8; 11; 13; 20; 23)+

IIa
⎧
⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

[4] P 4̄3m (215) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[4] P 4̄3m (215) 1; 2; 3; 4; 13; 14; 15; 16; (9; 10; 11; 12; 17; 18; 19; 20)+ (0, 1

2 ,
1
2 ); (5; 6; 7; 8; 21; 22; 23;

24) + ( 1
2 ,0, 1

2)
[4] P 4̄3m (215) 1; 2; 3; 4; 17; 18; 19; 20; (9; 10; 11; 12; 21; 22; 23; 24)+ ( 1

2 ,0, 1
2 ); (5; 6; 7; 8; 13; 14; 15;

16) + ( 1
2 ,

1
2 ,0)

[4] P 4̄3m (215) 1; 2; 3; 4; 21; 22; 23; 24; (5; 6; 7; 8; 17; 18; 19; 20)+ (0, 1
2 ,

1
2 ); (9; 10; 11; 12; 13; 14; 15;

16) + ( 1
2 ,

1
2 ,0)⎧

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] P 4̄3m (215) 1; 5; 9; 13; 17; 21; (4; 6; 11; 15; 20; 22)+ (0, 1
2 ,

1
2 ); (3; 8; 10; 16; 18; 23)+ ( 1

2 ,0, 1
2 ); (2; 7; 12;

14; 19; 24) + ( 1
2 ,

1
2 ,0)

[4] P 4̄3m (215) 1; 6; 12; 14; 20; 21; (4; 5; 10; 16; 17; 22)+ (0, 1
2 ,

1
2); (3; 7; 11; 15; 19; 23)+ ( 1

2 ,0, 1
2 ); (2; 8; 9;

13; 18; 24) + ( 1
2 ,

1
2 ,0)

[4] P 4̄3m (215) 1; 7; 10; 14; 17; 23; (4; 8; 12; 16; 20; 24)+ (0, 1
2 ,

1
2); (3; 6; 9; 15; 18; 21)+ ( 1

2 ,0, 1
2 ); (2; 5; 11;

13; 19; 22) + ( 1
2 ,

1
2 ,0)

[4] P 4̄3m (215) 1; 8; 11; 13; 20; 23; (4; 7; 9; 15; 17; 24)+ (0, 1
2 ,

1
2 ); (3; 5; 12; 16; 19; 21)+ ( 1

2 ,0, 1
2 ); (2; 6; 10;

14; 18; 22) + ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F 4̄ 3m (a′ = 3a,b′ = 3b,c′ = 3c) (216)

Minimal non-isomorphic supergroups
I [2] F m 3̄m (225); [2] F d 3̄m (227)

II [2] P 4̄3m (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (215)
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I 4̄3m T 3
d 4̄3m Cubic

No. 217 I 4̄3m Patterson symmetry I m 3̄m

Origin at 4̄3m

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; y ≤ x; z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0

1
2 ,

1
2 ,

1
2
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CONTINUED No. 217 I 4̄3m

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) m x,x,z (14) m x, x̄,z (15) 4̄+ 0,0,z; 0,0,0 (16) 4̄− 0,0,z; 0,0,0
(17) m x,y,y (18) 4̄+ x,0,0; 0,0,0 (19) 4̄− x,0,0; 0,0,0 (20) m x,y,ȳ
(21) m x,y,x (22) 4̄− 0,y,0; 0,0,0 (23) m x̄,y,x (24) 4̄+ 0,y,0; 0,0,0

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 3+( 1
2 ,

1
2 ,

1
2 ) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6) x̄+ 1

3 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6 ) x+ 2

3 , x̄− 1
3 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6) x̄+ 1
3 , x̄+ 2

3 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2 ) x,x,x (10) 3−(− 1

6 ,
1
6 ,

1
6) x+ 1

3 , x̄+ 1
3 , x̄ (11) 3−( 1

6 ,
1
6 ,− 1

6 ) x̄+ 2
3 , x̄+ 1

3 ,x (12) 3−( 1
6 ,− 1

6 ,
1
6) x̄− 1

3 ,x+ 2
3 , x̄

(13) n( 1
2 ,

1
2 ,

1
2 ) x,x,z (14) c x+ 1

2 , x̄,z (15) 4̄+ 1
2 ,0,z; 1

2 ,0, 1
4 (16) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4

(17) n( 1
2 ,

1
2 ,

1
2 ) x,y,y (18) 4̄+ x, 1

2 ,0; 1
4 ,

1
2 ,0 (19) 4̄− x,0, 1

2 ; 1
4 ,0, 1

2 (20) a x,y+ 1
2 ,ȳ

(21) n( 1
2 ,

1
2 ,

1
2 ) x,y,x (22) 4̄− 1

2 ,y,0; 1
2 ,

1
4 ,0 (23) b x̄+ 1

2 ,y,x (24) 4̄+ 0,y, 1
2 ; 0, 1

4 ,
1
2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l permutable
General:

48 h 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x,z (14) ȳ, x̄,z (15) y, x̄, z̄ (16) ȳ,x, z̄
(17) x,z,y (18) x̄,z, ȳ (19) x̄, z̄,y (20) x, z̄, ȳ
(21) z,y,x (22) z, ȳ, x̄ (23) z̄,y, x̄ (24) z̄, ȳ,x

hkl : h + k + l = 2n
0kl : k + l = 2n
hhl : l = 2n
h00 : h = 2n

Special: no extra conditions

24 g . . m x,x,z x̄, x̄,z x̄,x, z̄ x, x̄, z̄ z,x,x z, x̄, x̄
z̄, x̄,x z̄,x, x̄ x,z,x x̄,z, x̄ x, z̄, x̄ x̄, z̄,x

24 f 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄
1
2 ,x,0

1
2 , x̄,0 x,0, 1

2 x̄,0, 1
2 0, 1

2 ,x 0, 1
2 , x̄

12 e 2 . mm x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄

12 d 4̄ . . 1
4 ,

1
2 ,0

3
4 ,

1
2 ,0 0, 1

4 ,
1
2 0, 3

4 ,
1
2

1
2 ,0, 1

4
1
2 ,0, 3

4

8 c . 3 m x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄

6 b 4̄ 2 .m 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

2 a 4̄ 3 m 0,0,0

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [111] p31m
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p1m1
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

(Continued on page 661)
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CONTINUED
(from page 663)

No. 217 I 4̄3m

Maximal non-isomorphic subgroups
I [2] I 231 (I 23, 197) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

⎧
⎨

⎩

[3] I 4̄ 1m (I 4̄2m, 121) (1; 2; 3; 4; 13; 14; 15; 16)+
[3] I 4̄ 1m (I 4̄2m, 121) (1; 2; 3; 4; 17; 18; 19; 20)+
[3] I 4̄ 1m (I 4̄2m, 121) (1; 2; 3; 4; 21; 22; 23; 24)+

⎧
⎪⎨

⎪⎩

[4] I 13m (R3m, 160) (1; 5; 9; 13; 17; 21)+
[4] I 13m (R3m, 160) (1; 6; 12; 14; 20; 21)+
[4] I 13m (R3m, 160) (1; 7; 10; 14; 17; 23)+
[4] I 13m (R3m, 160) (1; 8; 11; 13; 20; 23)+

IIa [2] P 4̄3n (218) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; (13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+ ( 1
2 ,

1
2 ,

1
2 )

[2] P 4̄3m (215) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I 4̄ 3m (a′ = 3a,b′ = 3b,c′ = 3c) (217)

Minimal non-isomorphic supergroups
I [2] I m 3̄m (229)
II [4] P 4̄3m (a′ = 1

2 a,b′ = 1
2 b,c′ = 1

2 c) (215)

661



P 4̄3n T 4
d 4̄3m Cubic

No. 218 P 4̄3n Patterson symmetry Pm 3̄m

Origin at 23

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; z ≤ min(x,y)

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0 0, 1

2 ,0
1
2 ,

1
2 ,

1
2

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) n( 1
2 ,

1
2 ,

1
2 ) x,x,z (14) c x + 1

2 , x̄,z (15) 4̄+ 1
2 ,0,z; 1

2 ,0, 1
4 (16) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4

(17) n( 1
2 ,

1
2 ,

1
2 ) x,y,y (18) 4̄+ x, 1

2 ,0; 1
4 ,

1
2 ,0 (19) 4̄− x,0, 1

2 ; 1
4 ,0, 1

2 (20) a x,y + 1
2 , ȳ

(21) n( 1
2 ,

1
2 ,

1
2 ) x,y,x (22) 4̄− 1

2 ,y,0; 1
2 ,

1
4 ,0 (23) b x̄ + 1

2 ,y,x (24) 4̄+ 0,y, 1
2 ; 0, 1

4 ,
1
2
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CONTINUED No. 218 P 4̄3n

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

24 i 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y + 1
2 ,x + 1

2 ,z+ 1
2 (14) ȳ+ 1

2 , x̄ + 1
2 ,z+ 1

2 (15) y + 1
2 , x̄ + 1

2 , z̄+ 1
2 (16) ȳ+ 1

2 ,x + 1
2 , z̄+ 1

2

(17) x + 1
2 ,z+ 1

2 ,y + 1
2 (18) x̄ + 1

2 ,z+ 1
2 , ȳ + 1

2 (19) x̄ + 1
2 , z̄+ 1

2 ,y + 1
2 (20) x + 1

2 , z̄+ 1
2 , ȳ+ 1

2

(21) z+ 1
2 ,y + 1

2 ,x + 1
2 (22) z+ 1

2 , ȳ + 1
2 , x̄ + 1

2 (23) z̄+ 1
2 ,y + 1

2 , x̄ + 1
2 (24) z̄+ 1

2 , ȳ + 1
2 ,x + 1

2

hhl : l = 2n
h00 : h = 2n

Special: as above, plus

12 h 2 . . x,0, 1
2 x̄,0, 1

2
1
2 ,x,0

1
2 , x̄,0 0, 1

2 ,x 0, 1
2 , x̄

1
2 ,x + 1

2 ,0
1
2 , x̄ + 1

2 ,0 x + 1
2 ,0, 1

2 x̄ + 1
2 ,0, 1

2 0, 1
2 ,x + 1

2 0, 1
2 , x̄ + 1

2

hkl : h = 2n

12 g 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄
0,x + 1

2 ,
1
2 0, x̄+ 1

2 ,
1
2 x + 1

2 ,
1
2 ,0 x̄ + 1

2 ,
1
2 ,0

1
2 ,0,x + 1

2
1
2 ,0, x̄+ 1

2

hkl : h = 2n

12 f 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄
1
2 ,x + 1

2 ,
1
2

1
2 , x̄ + 1

2 ,
1
2 x + 1

2 ,
1
2 ,

1
2 x̄+ 1

2 ,
1
2 ,

1
2

1
2 ,

1
2 ,x + 1

2
1
2 ,

1
2 , x̄ + 1

2

hkl : h + k + l = 2n

8 e . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x + 1

2 ,x + 1
2 ,x + 1

2 x̄ + 1
2 , x̄ + 1

2 ,x + 1
2 x + 1

2 , x̄ + 1
2 , x̄ + 1

2 x̄+ 1
2 ,x + 1

2 , x̄ + 1
2

hkl : h + k + l = 2n

6 d 4̄ . . 1
4 ,0, 1

2
3
4 ,0, 1

2
1
2 ,

1
4 ,0

1
2 ,

3
4 ,0 0, 1

2 ,
1
4 0, 1

2 ,
3
4

6 c 4̄ . . 1
4 ,

1
2 ,0

3
4 ,

1
2 ,0 0, 1

4 ,
1
2 0, 3

4 ,
1
2

1
2 ,0, 1

4
1
2 ,0, 3

4

}
hkl : h + k + l = 2n

or h = 2n + 1, k = 4n and
l = 4n + 2

6 b 2 2 2 . . 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0 0, 1

2 ,0
1
2 ,0,0 0,0, 1

2 hkl : h + k + l = 2n

2 a 2 3 . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 1

2 ,0,z

Along [111] p31m
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p1m1
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P231 (P23, 195) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12⎧

⎨

⎩

[3] P 4̄1n (P 4̄ 2c, 112) 1; 2; 3; 4; 13; 14; 15; 16
[3] P 4̄1n (P 4̄ 2c, 112) 1; 2; 3; 4; 17; 18; 19; 20
[3] P 4̄1n (P 4̄ 2c, 112) 1; 2; 3; 4; 21; 22; 23; 24

⎧
⎪⎨

⎪⎩

[4] P13n (R3c, 161) 1; 5; 9; 13; 17; 21
[4] P13n (R3c, 161) 1; 6; 12; 14; 20; 21
[4] P13n (R3c, 161) 1; 7; 10; 14; 17; 23
[4] P13n (R3c, 161) 1; 8; 11; 13; 20; 23

IIa none
IIb [4] I 4̄ 3d (a′ = 2a,b′ = 2b,c′ = 2c) (220)

Maximal isomorphic subgroups of lowest index
IIc [27] P 4̄ 3n (a′ = 3a,b′ = 3b,c′ = 3c) (218)

Minimal non-isomorphic supergroups
I [2] Pn 3̄n (222); [2] Pm 3̄n (223)

II [2] I 4̄ 3m (217); [4] F 4̄ 3c (219)
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F 4̄3c T 5
d 4̄3m Cubic

No. 219 F 4̄ 3c Patterson symmetry F m 3̄m

Origin at 23

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; − 1
4 ≤ z ≤ 1

4 ; y ≤ min(x, 1
2 − x); −y ≤ z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

4 ,
1
4 ,

1
4

1
4 ,

1
4 ,− 1

4
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CONTINUED No. 219 F 4̄ 3c
Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) n( 1
2 ,

1
2 ,

1
2 ) x,x,z (14) c x+ 1

2 , x̄,z (15) 4̄+ 1
2 ,0,z; 1

2 ,0, 1
4 (16) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4

(17) n( 1
2 ,

1
2 ,

1
2 ) x,y,y (18) 4̄+ x, 1

2 ,0; 1
4 ,

1
2 ,0 (19) 4̄− x,0, 1

2 ; 1
4 ,0, 1

2 (20) a x,y+ 1
2 ,ȳ

(21) n( 1
2 ,

1
2 ,

1
2 ) x,y,x (22) 4̄− 1

2 ,y,0; 1
2 ,

1
4 ,0 (23) b x̄+ 1

2 ,y,x (24) 4̄+ 0,y, 1
2 ; 0, 1

4 ,
1
2

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2(0,0, 1

2) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+(− 1
3 ,

1
3 ,

1
3) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+ x̄, x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) g( 1
4 ,

1
4 ,0) x+ 1

4 ,x,z (14) g( 1
4 ,− 1

4 ,0) x+ 1
4 , x̄,z (15) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,0 (16) 4̄− 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,0

(17) a x,y,y (18) 4̄+ x,0,0; 1
4 ,0,0 (19) 4̄− x,0,0; 1

4 ,0,0 (20) a x,y,ȳ
(21) g( 1

4 ,0, 1
4 ) x+ 1

4 ,y,x (22) 4̄− 1
4 ,y,− 1

4 ; 1
4 ,0,− 1

4 (23) g( 1
4 ,0,− 1

4 ) x̄+ 1
4 ,y,x (24) 4̄+ 1

4 ,y,
1
4 ; 1

4 ,0, 1
4

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+ x+ 1

2 , x̄− 1
2 , x̄ (8) 3+ x̄+ 1

2 , x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) g( 1
4 ,

1
4 ,0) x− 1

4 ,x,z (14) g(− 1
4 ,

1
4 ,0) x+ 1

4 , x̄,z (15) 4̄+ 1
4 ,

1
4 ,z; 1

4 ,
1
4 ,0 (16) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,0

(17) g(0, 1
4 ,

1
4 ) x,y+ 1

4 ,y (18) 4̄+ x, 1
4 ,− 1

4 ; 0, 1
4 ,− 1

4 (19) 4̄− x, 1
4 ,

1
4 ; 0, 1

4 ,
1
4 (20) g(0, 1

4 ,− 1
4) x,y+ 1

4 ,ȳ
(21) b x,y,x (22) 4̄− 0,y,0; 0, 1

4 ,0 (23) b x̄,y,x (24) 4̄+ 0,y,0; 0, 1
4 ,0

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄, x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) c x,x,z (14) c x, x̄,z (15) 4̄+ 0,0,z; 0,0, 1
4 (16) 4̄− 0,0,z; 0,0, 1

4

(17) g(0, 1
4 ,

1
4 ) x,y− 1

4 ,y (18) 4̄+ x, 1
4 ,

1
4 ; 0, 1

4 ,
1
4 (19) 4̄− x,− 1

4 ,
1
4 ; 0,− 1

4 ,
1
4 (20) g(0,− 1

4 ,
1
4) x,y+ 1

4 ,ȳ
(21) g( 1

4 ,0, 1
4 ) x− 1

4 ,y,x (22) 4̄− 1
4 ,y,

1
4 ; 1

4 ,0, 1
4 (23) g(− 1

4 ,0, 1
4 ) x̄+ 1

4 ,y,x (24) 4̄+ − 1
4 ,y,

1
4 ; − 1

4 ,0, 1
4

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

96 h 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y + 1
2 ,x + 1

2 ,z+ 1
2 (14) ȳ+ 1

2 , x̄ + 1
2 ,z+ 1

2 (15) y + 1
2 , x̄ + 1

2 , z̄+ 1
2 (16) ȳ+ 1

2 ,x + 1
2 , z̄+ 1

2

(17) x + 1
2 ,z+ 1

2 ,y + 1
2 (18) x̄ + 1

2 ,z+ 1
2 , ȳ + 1

2 (19) x̄ + 1
2 , z̄+ 1

2 ,y + 1
2 (20) x + 1

2 , z̄+ 1
2 , ȳ+ 1

2

(21) z+ 1
2 ,y + 1

2 ,x + 1
2 (22) z+ 1

2 , ȳ + 1
2 , x̄ + 1

2 (23) z̄+ 1
2 ,y + 1

2 , x̄ + 1
2 (24) z̄+ 1

2 , ȳ + 1
2 ,x + 1

2

hkl : h + k = 2n and
h + l,k + l = 2n

0kl : k, l = 2n
hhl : h, l = 2n
h00 : h = 2n

Special: as above, plus

48 g 2 . . x, 1
4 ,

1
4 x̄, 3

4 ,
1
4

1
4 ,x,

1
4

1
4 , x̄,

3
4

1
4 ,

1
4 ,x

3
4 ,

1
4 , x̄

3
4 ,x + 1

2 ,
3
4

1
4 , x̄ + 1

2 ,
3
4 x + 1

2 ,
3
4 ,

3
4 x̄ + 1

2 ,
3
4 ,

1
4

3
4 ,

3
4 ,x + 1

2
3
4 ,

1
4 , x̄ + 1

2

hkl : h = 2n

48 f 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄
1
2 ,x + 1

2 ,
1
2

1
2 , x̄ + 1

2 ,
1
2 x + 1

2 ,
1
2 ,

1
2 x̄ + 1

2 ,
1
2 ,

1
2

1
2 ,

1
2 ,x + 1

2
1
2 ,

1
2 , x̄ + 1

2

hkl : h = 2n

32 e . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x + 1

2 ,x + 1
2 ,x + 1

2 x̄ + 1
2 , x̄ + 1

2 ,x + 1
2 x + 1

2 , x̄ + 1
2 , x̄ + 1

2 x̄ + 1
2 ,x + 1

2 , x̄ + 1
2

hkl : h = 2n

24 d 4̄ . . 1
4 ,0,0 3

4 ,0,0 0, 1
4 ,0 0, 3

4 ,0 0,0, 1
4 0,0, 3

4 hkl : h = 2n

24 c 4̄ . . 0, 1
4 ,

1
4 0, 3

4 ,
1
4

1
4 ,0, 1

4
1
4 ,0, 3

4
1
4 ,

1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

8 b 2 3 . 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h = 2n

8 a 2 3 . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h = 2n
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F 4̄3c No. 219 CONTINUED

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p31m
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] p1m1
a′ = 1

4 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] F 231 (F 23, 196) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+⎧

⎨

⎩

[3] F 4̄1n (I 4̄c2, 120) (1; 2; 3; 4; 13; 14; 15; 16)+
[3] F 4̄1n (I 4̄c2, 120) (1; 2; 3; 4; 17; 18; 19; 20)+
[3] F 4̄1n (I 4̄c2, 120) (1; 2; 3; 4; 21; 22; 23; 24)+

⎧
⎪⎨

⎪⎩

[4] F 13n (R3c, 161) (1; 5; 9; 13; 17; 21)+
[4] F 13n (R3c, 161) (1; 6; 12; 14; 20; 21)+
[4] F 13n (R3c, 161) (1; 7; 10; 14; 17; 23)+
[4] F 13n (R3c, 161) (1; 8; 11; 13; 20; 23)+

IIa
⎧
⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

[4] P 4̄3n (218) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[4] P 4̄3n (218) 1; 2; 3; 4; 13; 14; 15; 16; (9; 10; 11; 12; 17; 18; 19; 20) + (0, 1

2 ,
1
2 ); (5; 6; 7; 8; 21; 22; 23;

24) + ( 1
2 ,0, 1

2 )
[4] P 4̄3n (218) 1; 2; 3; 4; 17; 18; 19; 20; (9; 10; 11; 12; 21; 22; 23; 24) + ( 1

2 ,0, 1
2 ); (5; 6; 7; 8; 13; 14; 15;

16) + ( 1
2 ,

1
2 ,0)

[4] P 4̄3n (218) 1; 2; 3; 4; 21; 22; 23; 24; (5; 6; 7; 8; 17; 18; 19; 20)+ (0, 1
2 ,

1
2 ); (9; 10; 11; 12; 13; 14; 15;

16) + ( 1
2 ,

1
2 ,0)⎧

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] P 4̄3n (218) 1; 5; 9; 13; 17; 21; (4; 6; 11; 15; 20; 22)+ (0, 1
2 ,

1
2); (3; 8; 10; 16; 18; 23)+ ( 1

2 ,0, 1
2 ); (2; 7; 12;

14; 19; 24) + ( 1
2 ,

1
2 ,0)

[4] P 4̄3n (218) 1; 6; 12; 14; 20; 21; (4; 5; 10; 16; 17; 22)+ (0, 1
2 ,

1
2 ); (3; 7; 11; 15; 19; 23)+ ( 1

2 ,0, 1
2 ); (2; 8; 9;

13; 18; 24) + ( 1
2 ,

1
2 ,0)

[4] P 4̄3n (218) 1; 7; 10; 14; 17; 23; (4; 8; 12; 16; 20; 24)+ (0, 1
2 ,

1
2 ); (3; 6; 9; 15; 18; 21)+ ( 1

2 ,0, 1
2 ); (2; 5; 11;

13; 19; 22) + ( 1
2 ,

1
2 ,0)

[4] P 4̄3n (218) 1; 8; 11; 13; 20; 23; (4; 7; 9; 15; 17; 24)+ (0, 1
2 ,

1
2); (3; 5; 12; 16; 19; 21)+ ( 1

2 ,0, 1
2 ); (2; 6; 10;

14; 18; 22) + ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F 4̄ 3c (a′ = 3a,b′ = 3b,c′ = 3c) (219)

Minimal non-isomorphic supergroups
I [2] F m 3̄c (226); [2] F d 3̄c (228)

II [2] P 4̄3m (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (215)
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I 4̄3d T 6
d 4̄3m Cubic

No. 220 I 4̄3d Patterson symmetry I m 3̄m

Origin on 3[111] at midpoint of three non-intersecting pairs of parallel 4̄ axes and of three
non-intersecting pairs of parallel 21 axes

Asymmetric unit 1
4 ≤ x ≤ 1

2 ; 1
4 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; z ≤ min(x,y)

Vertices 1
4 ,

1
4 ,0

1
2 ,

1
4 ,0

1
2 ,

1
2 ,0

1
4 ,

1
2 ,0

1
4 ,

1
4 ,

1
4

1
2 ,

1
4 ,

1
4

1
2 ,

1
2 ,

1
2

1
4 ,

1
2 ,

1
4

670

International Tables for Crystallography (2006). Vol. A, Space group 220, pp. 669–671.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ab/ch7o1v0001/sgtable7o1o220/


CONTINUED No. 220 I 4̄ 3d

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 3+ x,x,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3− x,x,x (10) 3−(− 1
3 ,

1
3 ,

1
3) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3) x̄− 1

6 ,x+ 1
3 , x̄

(13) d( 1
4 ,

1
4 ,

1
4 ) x,x,z (14) d(− 1

4 ,
1
4 ,

3
4) x+ 1

2 , x̄,z (15) 4̄+ 1
2 ,− 1

4 ,z; 1
2 ,− 1

4 ,
3
8 (16) 4̄− 0, 3

4 ,z; 0, 3
4 ,

1
8

(17) d( 1
4 ,

1
4 ,

1
4 ) x,y,y (18) 4̄+ x, 1

2 ,− 1
4 ; 3

8 ,
1
2 ,− 1

4 (19) 4̄− x,0, 3
4 ; 1

8 ,0, 3
4 (20) d( 3

4 ,− 1
4 ,

1
4) x,y+ 1

2 ,ȳ
(21) d( 1

4 ,
1
4 ,

1
4 ) x,y,x (22) 4̄− 3

4 ,y,0; 3
4 ,

1
8 ,0 (23) d( 1

4 ,
3
4 ,− 1

4) x̄+ 1
2 ,y,x (24) 4̄+ − 1

4 ,y,
1
2 ; − 1

4 ,
3
8 ,

1
2

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0, 1

4 ,z (3) 2 1
4 ,y,0 (4) 2 x,0, 1

4

(5) 3+( 1
2 ,

1
2 ,

1
2 ) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6) x̄− 1

6 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6) x+ 1

6 , x̄+ 1
6 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6) x̄+ 1
3 , x̄+ 1

6 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2 ) x,x,x (10) 3−( 1

6 ,− 1
6 ,− 1

6 ) x+ 1
6 , x̄+ 1

6 , x̄ (11) 3−(− 1
6 ,− 1

6 ,
1
6 ) x̄+ 1

3 , x̄+ 1
6 ,x (12) 3−(− 1

6 ,
1
6 ,− 1

6 ) x̄− 1
6 ,x+ 1

3 , x̄
(13) d( 3

4 ,
3
4 ,

3
4 ) x,x,z (14) d( 1

4 ,− 1
4 ,

1
4) x+ 1

2 , x̄,z (15) 4̄+ 1
2 ,

1
4 ,z; 1

2 ,
1
4 ,

1
8 (16) 4̄− 0, 1

4 ,z; 0, 1
4 ,

3
8

(17) d( 3
4 ,

3
4 ,

3
4 ) x,y,y (18) 4̄+ x, 1

2 ,
1
4 ; 1

8 ,
1
2 ,

1
4 (19) 4̄− x,0, 1

4 ; 3
8 ,0, 1

4 (20) d( 1
4 ,

1
4 ,− 1

4) x,y+ 1
2 ,ȳ

(21) d( 3
4 ,

3
4 ,

3
4 ) x,y,x (22) 4̄− 1

4 ,y,0; 1
4 ,

3
8 ,0 (23) d(− 1

4 ,
1
4 ,

1
4) x̄+ 1

2 ,y,x (24) 4̄+ 1
4 ,y,

1
2 ; 1

4 ,
1
8 ,

1
2

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (13)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l permutable
General:

48 e 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ+ 1

2 , z̄
(5) z,x,y (6) z+ 1

2 , x̄ + 1
2 , ȳ (7) z̄+ 1

2 , x̄,y + 1
2 (8) z̄,x + 1

2 , ȳ + 1
2

(9) y,z,x (10) ȳ,z+ 1
2 , x̄+ 1

2 (11) y + 1
2 , z̄+ 1

2 , x̄ (12) ȳ+ 1
2 , z̄,x + 1

2

(13) y + 1
4 ,x + 1

4 ,z+ 1
4 (14) ȳ+ 1

4 , x̄ + 3
4 ,z+ 3

4 (15) y + 3
4 , x̄ + 1

4 , z̄+ 3
4 (16) ȳ+ 3

4 ,x + 3
4 , z̄+ 1

4

(17) x + 1
4 ,z+ 1

4 ,y + 1
4 (18) x̄ + 3

4 ,z+ 3
4 , ȳ + 1

4 (19) x̄ + 1
4 , z̄+ 3

4 ,y + 3
4 (20) x + 3

4 , z̄+ 1
4 , ȳ+ 3

4

(21) z+ 1
4 ,y + 1

4 ,x + 1
4 (22) z+ 3

4 , ȳ + 1
4 , x̄ + 3

4 (23) z̄+ 3
4 ,y + 3

4 , x̄ + 1
4 (24) z̄+ 1

4 , ȳ + 3
4 ,x + 3

4

hkl : h + k + l = 2n
0kl : k + l = 2n
hhl : 2h + l = 4n
h00 : h = 4n

Special: as above, plus

24 d 2 . . x,0, 1
4 x̄+ 1

2 ,0, 3
4

1
4 ,x,0

3
4 , x̄ + 1

2 ,0 0, 1
4 ,x 0, 3

4 , x̄ + 1
2

1
4 ,x + 1

4 ,
1
2

1
4 , x̄ + 3

4 ,0 x + 1
4 ,

1
2 ,

1
4 x̄+ 3

4 ,0, 1
4

1
2 ,

1
4 ,x + 1

4 0, 1
4 , x̄ + 3

4

hkl : h = 2n + 1
or h = 4n

16 c . 3 . x,x,x x̄ + 1
2 , x̄,x + 1

2 x̄,x + 1
2 , x̄ + 1

2 x + 1
2 , x̄ + 1

2 , x̄
x + 1

4 ,x + 1
4 ,x + 1

4 x̄ + 1
4 , x̄ + 3

4 ,x + 3
4 x + 3

4 , x̄ + 1
4 , x̄ + 3

4 x̄ + 3
4 ,x + 3

4 , x̄ + 1
4

hkl : h = 2n + 1
or h + k + l = 4n

12 b 4̄ . . 7
8 ,0, 1

4
5
8 ,0, 3

4
1
4 ,

7
8 ,0

3
4 ,

5
8 ,0 0, 1

4 ,
7
8 0, 3

4 ,
5
8

12 a 4̄ . . 3
8 ,0, 1

4
1
8 ,0, 3

4
1
4 ,

3
8 ,0

3
4 ,

1
8 ,0 0, 1

4 ,
3
8 0, 3

4 ,
1
8

}
hkl : h,k = 2n, h + k + l = 4n

or h,k = 2n + 1, l = 4n + 2
or h = 8n, k = 8n + 4 and

h + k + l = 4n + 2
or h = 8n + 1 and

k = 8n + 3, l = 4n
or h = 8n + 1 and

k = 8n + 5, l = 4n
or h = 8n + 7 and

k = 8n + 3, l = 4n
or h = 8n + 7 and

k = 8n + 5, l = 4n

Symmetry of special projections
Along [001] p4gm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0, 1
4 ,z

Along [111] p31m
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] c1m1
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x + 1
4 ,0

(Continued on page 669)
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CONTINUED
(from page 671)

No. 220 I 4̄ 3d

Maximal non-isomorphic subgroups
I [2] I 21 31 (I 21 3, 199) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12)+

⎧
⎨

⎩

[3] I 4̄ 1d (I 4̄2d, 122) (1; 2; 3; 4; 13; 14; 15; 16)+
[3] I 4̄ 1d (I 4̄2d, 122) (1; 2; 3; 4; 17; 18; 19; 20)+
[3] I 4̄ 1d (I 4̄2d, 122) (1; 2; 3; 4; 21; 22; 23; 24)+

⎧
⎪⎨

⎪⎩

[4] I 13d (R3c, 161) (1; 5; 9; 13; 17; 21)+
[4] I 13d (R3c, 161) (1; 6; 12; 14; 20; 21)+
[4] I 13d (R3c, 161) (1; 7; 10; 14; 17; 23)+
[4] I 13d (R3c, 161) (1; 8; 11; 13; 20; 23)+

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I 4̄ 3d (a′ = 3a,b′ = 3b,c′ = 3c) (220)

Minimal non-isomorphic supergroups
I [2] I a 3̄d (230)

II [4] P 4̄3n (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (218)
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Pm 3̄m O1
h m 3̄m Cubic

No. 221 P 4/m 3̄ 2/m Patterson symmetry Pm 3̄m

Origin at centre (m 3̄m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; y ≤ x; z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0

1
2 ,

1
2 ,

1
2

Symmetry operations
(given on page 674)
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CONTINUED No. 221 Pm 3̄m
Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

48 n 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x, z̄ (14) ȳ, x̄, z̄ (15) y, x̄,z (16) ȳ,x,z
(17) x,z, ȳ (18) x̄,z,y (19) x̄, z̄, ȳ (20) x, z̄,y
(21) z,y, x̄ (22) z, ȳ,x (23) z̄,y,x (24) z̄, ȳ, x̄
(25) x̄, ȳ, z̄ (26) x,y, z̄ (27) x, ȳ,z (28) x̄,y,z
(29) z̄, x̄, ȳ (30) z̄,x,y (31) z,x, ȳ (32) z, x̄,y
(33) ȳ, z̄, x̄ (34) y, z̄,x (35) ȳ,z,x (36) y,z, x̄
(37) ȳ, x̄,z (38) y,x,z (39) ȳ,x, z̄ (40) y, x̄, z̄
(41) x̄, z̄,y (42) x, z̄, ȳ (43) x,z,y (44) x̄,z, ȳ
(45) z̄, ȳ,x (46) z̄,y, x̄ (47) z, ȳ, x̄ (48) z,y,x

no conditions

Special: no extra conditions

24 m . . m x,x,z x̄, x̄,z x̄,x, z̄ x, x̄, z̄ z,x,x z, x̄, x̄
z̄, x̄,x z̄,x, x̄ x,z,x x̄,z, x̄ x, z̄, x̄ x̄, z̄,x
x,x, z̄ x̄, x̄, z̄ x, x̄,z x̄,x,z x,z, x̄ x̄,z,x
x̄, z̄, x̄ x, z̄,x z,x, x̄ z, x̄,x z̄,x,x z̄, x̄, x̄

24 l m . . 1
2 ,y,z

1
2 , ȳ,z

1
2 ,y, z̄

1
2 , ȳ, z̄ z, 1

2 ,y z, 1
2 , ȳ

z̄, 1
2 ,y z̄, 1

2 , ȳ y,z, 1
2 ȳ,z, 1

2 y, z̄, 1
2 ȳ, z̄, 1

2

y, 1
2 , z̄ ȳ, 1

2 , z̄ y, 1
2 ,z ȳ, 1

2 ,z
1
2 ,z, ȳ

1
2 ,z,y

1
2 , z̄, ȳ

1
2 , z̄,y z,y, 1

2 z, ȳ, 1
2 z̄,y, 1

2 z̄, ȳ, 1
2

24 k m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄ z,0,y z,0, ȳ
z̄,0,y z̄,0, ȳ y,z,0 ȳ,z,0 y, z̄,0 ȳ, z̄,0
y,0, z̄ ȳ,0, z̄ y,0,z ȳ,0,z 0,z, ȳ 0,z,y
0, z̄, ȳ 0, z̄,y z,y,0 z, ȳ,0 z̄,y,0 z̄, ȳ,0

12 j m . m2 1
2 ,y,y

1
2 , ȳ,y

1
2 ,y, ȳ

1
2 , ȳ, ȳ y, 1

2 ,y y, 1
2 , ȳ

ȳ, 1
2 ,y ȳ, 1

2 , ȳ y,y, 1
2 ȳ,y, 1

2 y, ȳ, 1
2 ȳ, ȳ, 1

2

12 i m . m2 0,y,y 0, ȳ,y 0,y, ȳ 0, ȳ, ȳ y,0,y y,0, ȳ
ȳ,0,y ȳ,0, ȳ y,y,0 ȳ,y,0 y, ȳ,0 ȳ, ȳ,0

12 h m m 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄
1
2 ,x,0

1
2 , x̄,0 x,0, 1

2 x̄,0, 1
2 0, 1

2 , x̄ 0, 1
2 ,x

8 g . 3 m x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x,x, x̄ x̄, x̄, x̄ x, x̄,x x̄,x,x

6 f 4 m .m x, 1
2 ,

1
2 x̄, 1

2 ,
1
2

1
2 ,x,

1
2

1
2 , x̄,

1
2

1
2 ,

1
2 ,x

1
2 ,

1
2 , x̄

6 e 4 m .m x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄

3 d 4/m m .m 1
2 ,0,0 0, 1

2 ,0 0,0, 1
2

3 c 4/m m .m 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

1 b m 3̄ m 1
2 ,

1
2 ,

1
2

1 a m 3̄ m 0,0,0

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0,0,z

Along [111] p6mm
a′ = 1

3 (2a−b− c) b′ = 1
3(−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0
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Pm 3̄m No. 221 CONTINUED

Maximal non-isomorphic subgroups
I [2] P 4̄3m (215) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48

[2] P432 (207) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[2] Pm 3̄ 1 (Pm 3̄, 200) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36

{
[3] P4/m12/m (P4/mmm, 123) 1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40
[3] P4/m12/m (P4/mmm, 123) 1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44
[3] P4/m12/m (P4/mmm, 123) 1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48

⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄2/m (R 3̄m, 166) 1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48
[4] P1 3̄2/m (R 3̄m, 166) 1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48
[4] P1 3̄2/m (R 3̄m, 166) 1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46
[4] P1 3̄2/m (R 3̄m, 166) 1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46

IIa none
IIb [2] F m 3̄c (a′ = 2a,b′ = 2b,c′ = 2c) (226); [2] F m 3̄m (a′ = 2a,b′ = 2b,c′ = 2c) (225); [4] I m 3̄m (a′ = 2a,b′ = 2b,c′ = 2c) (229)

Maximal isomorphic subgroups of lowest index
IIc [27] Pm 3̄m (a′ = 3a,b′ = 3b,c′ = 3c) (221)

Minimal non-isomorphic supergroups
I none

II [2] I m 3̄m (229); [4] F m 3̄m (225)

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2 x,x,0 (14) 2 x, x̄,0 (15) 4− 0,0,z (16) 4+ 0,0,z
(17) 4− x,0,0 (18) 2 0,y,y (19) 2 0,y, ȳ (20) 4+ x,0,0
(21) 4+ 0,y,0 (22) 2 x,0,x (23) 4− 0,y,0 (24) 2 x̄,0,x
(25) 1̄ 0,0,0 (26) m x,y,0 (27) m x,0,z (28) m 0,y,z
(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄,x, x̄; 0,0,0 (31) 3̄+ x, x̄, x̄; 0,0,0 (32) 3̄+ x̄, x̄,x; 0,0,0
(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x, x̄, x̄; 0,0,0 (35) 3̄− x̄, x̄,x; 0,0,0 (36) 3̄− x̄,x, x̄; 0,0,0
(37) m x, x̄,z (38) m x,x,z (39) 4̄− 0,0,z; 0,0,0 (40) 4̄+ 0,0,z; 0,0,0
(41) 4̄− x,0,0; 0,0,0 (42) m x,y, ȳ (43) m x,y,y (44) 4̄+ x,0,0; 0,0,0
(45) 4̄+ 0,y,0; 0,0,0 (46) m x̄,y,x (47) 4̄− 0,y,0; 0,0,0 (48) m x,y,x
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Pn 3̄n O2
h m 3̄m Cubic

No. 222 P 4/n 3̄ 2/n Patterson symmetry Pm 3̄m

ORIGIN CHOICE 1

Origin at 432, at − 1
4 ,− 1

4 ,− 1
4 from centre (3̄)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
2 ; y ≤ x; z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0

1
2 ,

1
2 ,

1
2
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CONTINUED No. 222 Pn 3̄n
Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2 x,x,0 (14) 2 x, x̄,0 (15) 4− 0,0,z (16) 4+ 0,0,z
(17) 4− x,0,0 (18) 2 0,y,y (19) 2 0,y,ȳ (20) 4+ x,0,0
(21) 4+ 0,y,0 (22) 2 x,0,x (23) 4− 0,y,0 (24) 2 x̄,0,x
(25) 1̄ 1

4 ,
1
4 ,

1
4 (26) n( 1

2 ,
1
2 ,0) x,y, 1

4 (27) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (28) n(0, 1

2 ,
1
2) 1

4 ,y,z
(29) 3̄+ x,x,x; 1

4 ,
1
4 ,

1
4 (30) 3̄+ x̄−1,x+1, x̄; − 1

4 ,
1
4 ,

3
4 (31) 3̄+ x, x̄+1, x̄; 1

4 ,
3
4 ,− 1

4 (32) 3̄+ x̄+1, x̄,x; 3
4 ,− 1

4 ,
1
4

(33) 3̄− x,x,x; 1
4 ,

1
4 ,

1
4 (34) 3̄− x+1, x̄−1, x̄; 1

4 ,− 1
4 ,

3
4 (35) 3̄− x̄, x̄+1,x; − 1

4 ,
3
4 ,

1
4 (36) 3̄− x̄+1,x, x̄; 3

4 ,
1
4 ,− 1

4

(37) c x+ 1
2 , x̄,z (38) n( 1

2 ,
1
2 ,

1
2 ) x,x,z (39) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4 (40) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4

(41) 4̄− x,0, 1
2 ; 1

4 ,0, 1
2 (42) a x,y+ 1

2 ,ȳ (43) n( 1
2 ,

1
2 ,

1
2 ) x,y,y (44) 4̄+ x, 1

2 ,0; 1
4 ,

1
2 ,0

(45) 4̄+ 0,y, 1
2 ; 0, 1

4 ,
1
2 (46) b x̄+ 1

2 ,y,x (47) 4̄− 1
2 ,y,0; 1

2 ,
1
4 ,0 (48) n( 1

2 ,
1
2 ,

1
2 ) x,y,x

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

48 i 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x, z̄ (14) ȳ, x̄, z̄ (15) y, x̄,z (16) ȳ,x,z
(17) x,z, ȳ (18) x̄,z,y (19) x̄, z̄, ȳ (20) x, z̄,y
(21) z,y, x̄ (22) z, ȳ,x (23) z̄,y,x (24) z̄, ȳ, x̄
(25) x̄+ 1

2 , ȳ + 1
2 , z̄+ 1

2 (26) x + 1
2 ,y + 1

2 , z̄+ 1
2 (27) x + 1

2 , ȳ+ 1
2 ,z+ 1

2 (28) x̄+ 1
2 ,y + 1

2 ,z+ 1
2

(29) z̄+ 1
2 , x̄ + 1

2 , ȳ+ 1
2 (30) z̄+ 1

2 ,x + 1
2 ,y + 1

2 (31) z+ 1
2 ,x + 1

2 , ȳ + 1
2 (32) z+ 1

2 , x̄ + 1
2 ,y + 1

2

(33) ȳ+ 1
2 , z̄+ 1

2 , x̄ + 1
2 (34) y + 1

2 , z̄+ 1
2 ,x + 1

2 (35) ȳ + 1
2 ,z+ 1

2 ,x + 1
2 (36) y + 1

2 ,z+ 1
2 , x̄ + 1

2

(37) ȳ+ 1
2 , x̄ + 1

2 ,z+ 1
2 (38) y + 1

2 ,x + 1
2 ,z+ 1

2 (39) ȳ + 1
2 ,x + 1

2 , z̄+ 1
2 (40) y + 1

2 , x̄+ 1
2 , z̄+ 1

2

(41) x̄+ 1
2 , z̄+ 1

2 ,y + 1
2 (42) x + 1

2 , z̄+ 1
2 , ȳ + 1

2 (43) x + 1
2 ,z+ 1

2 ,y + 1
2 (44) x̄+ 1

2 ,z+ 1
2 , ȳ+ 1

2

(45) z̄+ 1
2 , ȳ + 1

2 ,x + 1
2 (46) z̄+ 1

2 ,y + 1
2 , x̄ + 1

2 (47) z+ 1
2 , ȳ+ 1

2 , x̄ + 1
2 (48) z+ 1

2 ,y + 1
2 ,x + 1

2

0kl : k + l = 2n
hhl : l = 2n
h00 : h = 2n

Special: as above, plus

24 h . . 2 0,y,y 0, ȳ,y 0,y, ȳ 0, ȳ, ȳ
y,0,y y,0, ȳ ȳ,0,y ȳ,0, ȳ
y,y,0 ȳ,y,0 y, ȳ,0 ȳ, ȳ,0
1
2 , ȳ+ 1

2 , ȳ + 1
2

1
2 ,y + 1

2 , ȳ+ 1
2

1
2 , ȳ + 1

2 ,y + 1
2

1
2 ,y + 1

2 ,y + 1
2

ȳ+ 1
2 ,

1
2 , ȳ + 1

2 ȳ+ 1
2 ,

1
2 ,y + 1

2 y + 1
2 ,

1
2 , ȳ + 1

2 y + 1
2 ,

1
2 ,y + 1

2

ȳ+ 1
2 , ȳ + 1

2 ,
1
2 y + 1

2 , ȳ+ 1
2 ,

1
2 ȳ + 1

2 ,y + 1
2 ,

1
2 y + 1

2 ,y + 1
2 ,

1
2

hkl : h + k + l = 2n

24 g 2 . . x,0, 1
2 x̄,0, 1

2
1
2 ,x,0

1
2 , x̄,0 0, 1

2 ,x 0, 1
2 , x̄

0,x, 1
2 0, x̄, 1

2 x, 1
2 ,0 x̄, 1

2 ,0
1
2 ,0, x̄ 1

2 ,0,x
x̄ + 1

2 ,
1
2 ,0 x + 1

2 ,
1
2 ,0 0, x̄+ 1

2 ,
1
2 0,x + 1

2 ,
1
2

1
2 ,0, x̄ + 1

2
1
2 ,0,x + 1

2
1
2 , x̄ + 1

2 ,0
1
2 ,x + 1

2 ,0 x̄+ 1
2 ,0, 1

2 x + 1
2 ,0, 1

2 0, 1
2 ,x + 1

2 0, 1
2 , x̄ + 1

2

hkl : h + k + l = 2n

16 f . 3 . x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x,x, x̄ x̄, x̄, x̄ x, x̄,x x̄,x,x
x̄ + 1

2 , x̄ + 1
2 , x̄ + 1

2 x + 1
2 ,x + 1

2 , x̄ + 1
2 x + 1

2 , x̄ + 1
2 ,x + 1

2 x̄+ 1
2 ,x + 1

2 ,x + 1
2

x̄ + 1
2 , x̄ + 1

2 ,x + 1
2 x + 1

2 ,x + 1
2 ,x + 1

2 x̄+ 1
2 ,x + 1

2 , x̄ + 1
2 x + 1

2 , x̄ + 1
2 , x̄+ 1

2

hkl : h + k + l = 2n

12 e 4 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄
x̄ + 1

2 ,
1
2 ,

1
2 x + 1

2 ,
1
2 ,

1
2

1
2 , x̄ + 1

2 ,
1
2

1
2 ,x + 1

2 ,
1
2

1
2 ,

1
2 , x̄ + 1

2
1
2 ,

1
2 ,x + 1

2

hkl : h + k + l = 2n

12 d 4̄ . . 1
4 ,0, 1

2
3
4 ,0, 1

2
1
2 ,

1
4 ,0

1
2 ,

3
4 ,0 0, 1

2 ,
1
4 0, 1

2 ,
3
4

0, 1
4 ,

1
2 0, 3

4 ,
1
2

1
4 ,

1
2 ,0

3
4 ,

1
2 ,0

1
2 ,0, 3

4
1
2 ,0, 1

4

hkl : h + k + l = 2n

8 c . 3̄ . 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4 hkl : h,k, l = 2n

6 b 4 2 .2 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0

1
2 ,0,0 0, 1

2 ,0 0,0, 1
2 hkl : h + k + l = 2n

2 a 4 3 2 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

(Continued on page 675)
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CONTINUED
(from pages 677 and 679)

No. 222 Pn 3̄n

ORIGIN CHOICE 1

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [111] p6mm
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

ORIGIN CHOICE 2

Symmetry of special projections

Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [111] p6mm
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

ORIGIN CHOICES 1 AND 2

Maximal non-isomorphic subgroups
I [2] P 4̄3n (218) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48

[2] P432 (207) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[2] Pn 3̄1 (Pn 3̄, 201) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36

{
[3] P4/n12/n (P4/nnc, 126) 1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40
[3] P4/n12/n (P4/nnc, 126) 1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44
[3] P4/n12/n (P4/nnc, 126) 1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48

⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄2/n (R 3̄c, 167) 1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48
[4] P1 3̄2/n (R 3̄c, 167) 1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48
[4] P1 3̄2/n (R 3̄c, 167) 1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46
[4] P1 3̄2/n (R 3̄c, 167) 1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] Pn 3̄n (a′ = 3a,b′ = 3b,c′ = 3c) (222)

Minimal non-isomorphic supergroups
I none

II [2] I m 3̄m (229); [4] F m 3̄c (226)
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Pn 3̄n O2
h m 3̄m Cubic

No. 222 P 4/n 3̄ 2/n Patterson symmetry Pm 3̄m

ORIGIN CHOICE 2

Origin at centre (3̄), at 1
4 ,

1
4 ,

1
4 from 432

Asymmetric unit 1
4 ≤ x ≤ 3

4 ; 1
4 ≤ y ≤ 3

4 ; 1
4 ≤ z ≤ 3

4 ; y ≤ x; z ≤ y

Vertices 1
4 ,

1
4 ,

1
4

3
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

3
4 ,

3
4
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CONTINUED No. 222 Pn 3̄n
Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 2 1

4 ,y,
1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+ x,x,x (6) 3+ x̄,x+ 1
2 , x̄ (7) 3+ x+ 1

2 , x̄, x̄ (8) 3+ x̄+ 1
2 , x̄+ 1

2 ,x
(9) 3− x,x,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄+ 1

2 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) 2 x,x, 1
4 (14) 2 x, x̄+ 1

2 ,
1
4 (15) 4− 1

4 ,
1
4 ,z (16) 4+ 1

4 ,
1
4 ,z

(17) 4− x, 1
4 ,

1
4 (18) 2 1

4 ,y,y (19) 2 1
4 ,y+ 1

2 ,ȳ (20) 4+ x, 1
4 ,

1
4

(21) 4+ 1
4 ,y,

1
4 (22) 2 x, 1

4 ,x (23) 4− 1
4 ,y,

1
4 (24) 2 x̄+ 1

2 ,
1
4 ,x

(25) 1̄ 0,0,0 (26) n( 1
2 ,

1
2 ,0) x,y,0 (27) n( 1

2 ,0, 1
2) x,0,z (28) n(0, 1

2 ,
1
2 ) 0,y,z

(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄−1,x+ 1
2 , x̄; − 1

2 ,0, 1
2 (31) 3̄+ x− 1

2 , x̄+1, x̄; 0, 1
2 ,− 1

2 (32) 3̄+ x̄+ 1
2 , x̄− 1

2 ,x; 1
2 ,− 1

2 ,0
(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x+ 1

2 , x̄−1, x̄; 0,− 1
2 ,

1
2 (35) 3̄− x̄− 1

2 , x̄+ 1
2 ,x; − 1

2 ,
1
2 ,0 (36) 3̄− x̄+1,x− 1

2 , x̄; 1
2 ,0,− 1

2

(37) c x, x̄,z (38) n( 1
2 ,

1
2 ,

1
2 ) x,x,z (39) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,0 (40) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,0

(41) 4̄− x,− 1
4 ,

1
4 ; 0,− 1

4 ,
1
4 (42) a x,y,ȳ (43) n( 1

2 ,
1
2 ,

1
2 ) x,y,y (44) 4̄+ x, 1

4 ,− 1
4 ; 0, 1

4 ,− 1
4

(45) 4̄+ − 1
4 ,y,

1
4 ; − 1

4 ,0, 1
4 (46) b x̄,y,x (47) 4̄− 1

4 ,y,− 1
4 ; 1

4 ,0,− 1
4 (48) n( 1

2 ,
1
2 ,

1
2 ) x,y,x

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

48 i 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) x̄+ 1
2 ,y, z̄+ 1

2 (4) x, ȳ + 1
2 , z̄+ 1

2

(5) z,x,y (6) z, x̄ + 1
2 , ȳ+ 1

2 (7) z̄+ 1
2 , x̄ + 1

2 ,y (8) z̄+ 1
2 ,x, ȳ + 1

2

(9) y,z,x (10) ȳ+ 1
2 ,z, x̄ + 1

2 (11) y, z̄+ 1
2 , x̄+ 1

2 (12) ȳ + 1
2 , z̄+ 1

2 ,x
(13) y,x, z̄ + 1

2 (14) ȳ+ 1
2 , x̄ + 1

2 , z̄+ 1
2 (15) y, x̄ + 1

2 ,z (16) ȳ + 1
2 ,x,z

(17) x,z, ȳ + 1
2 (18) x̄+ 1

2 ,z,y (19) x̄+ 1
2 , z̄+ 1

2 , ȳ+ 1
2 (20) x, z̄ + 1

2 ,y
(21) z,y, x̄ + 1

2 (22) z, ȳ + 1
2 ,x (23) z̄+ 1

2 ,y,x (24) z̄+ 1
2 , ȳ + 1

2 , x̄ + 1
2

(25) x̄, ȳ, z̄ (26) x + 1
2 ,y + 1

2 , z̄ (27) x + 1
2 , ȳ,z+ 1

2 (28) x̄,y + 1
2 ,z+ 1

2

(29) z̄, x̄, ȳ (30) z̄,x + 1
2 ,y + 1

2 (31) z+ 1
2 ,x + 1

2 , ȳ (32) z+ 1
2 , x̄,y + 1

2

(33) ȳ, z̄, x̄ (34) y + 1
2 , z̄,x + 1

2 (35) ȳ,z+ 1
2 ,x + 1

2 (36) y + 1
2 ,z+ 1

2 , x̄
(37) ȳ, x̄,z+ 1

2 (38) y + 1
2 ,x + 1

2 ,z+ 1
2 (39) ȳ,x + 1

2 , z̄ (40) y + 1
2 , x̄, z̄

(41) x̄, z̄,y + 1
2 (42) x + 1

2 , z̄, ȳ (43) x + 1
2 ,z+ 1

2 ,y + 1
2 (44) x̄,z+ 1

2 , ȳ
(45) z̄, ȳ,x + 1

2 (46) z̄,y + 1
2 , x̄ (47) z+ 1

2 , ȳ, x̄ (48) z+ 1
2 ,y + 1

2 ,x + 1
2

0kl : k + l = 2n
hhl : l = 2n
h00 : h = 2n

Special: as above, plus

24 h . . 2 1
4 ,y,y

1
4 , ȳ + 1

2 ,y
1
4 ,y, ȳ + 1

2
1
4 , ȳ+ 1

2 , ȳ + 1
2

y, 1
4 ,y y, 1

4 , ȳ + 1
2 ȳ+ 1

2 ,
1
4 ,y ȳ + 1

2 ,
1
4 , ȳ + 1

2

y,y, 1
4 ȳ + 1

2 ,y,
1
4 y, ȳ + 1

2 ,
1
4 ȳ + 1

2 , ȳ + 1
2 ,

1
4

3
4 , ȳ, ȳ

3
4 ,y + 1

2 , ȳ
3
4 , ȳ,y + 1

2
3
4 ,y + 1

2 ,y + 1
2

ȳ, 3
4 , ȳ ȳ, 3

4 ,y + 1
2 y + 1

2 ,
3
4 , ȳ y + 1

2 ,
3
4 ,y + 1

2

ȳ, ȳ, 3
4 y + 1

2 , ȳ,
3
4 ȳ,y + 1

2 ,
3
4 y + 1

2 ,y + 1
2 ,

3
4

hkl : h + k + l = 2n

24 g 2 . . x, 3
4 ,

1
4 x̄ + 1

2 ,
3
4 ,

1
4

1
4 ,x,

3
4

1
4 , x̄ + 1

2 ,
3
4

3
4 ,

1
4 ,x

3
4 ,

1
4 , x̄ + 1

2
3
4 ,x,

1
4

3
4 , x̄ + 1

2 ,
1
4 x, 1

4 ,
3
4 x̄ + 1

2 ,
1
4 ,

3
4

1
4 ,

3
4 , x̄ + 1

2
1
4 ,

3
4 ,x

x̄, 1
4 ,

3
4 x + 1

2 ,
1
4 ,

3
4

3
4 , x̄,

1
4

3
4 ,x + 1

2 ,
1
4

1
4 ,

3
4 , x̄

1
4 ,

3
4 ,x + 1

2
1
4 , x̄,

3
4

1
4 ,x + 1

2 ,
3
4 x̄, 3

4 ,
1
4 x + 1

2 ,
3
4 ,

1
4

3
4 ,

1
4 ,x + 1

2
3
4 ,

1
4 , x̄

hkl : h + k + l = 2n

16 f . 3 . x,x,x x̄ + 1
2 , x̄ + 1

2 ,x x̄ + 1
2 ,x, x̄ + 1

2 x, x̄ + 1
2 , x̄+ 1

2

x,x, x̄ + 1
2 x̄ + 1

2 , x̄ + 1
2 , x̄ + 1

2 x, x̄ + 1
2 ,x x̄ + 1

2 ,x,x
x̄, x̄, x̄ x + 1

2 ,x + 1
2 , x̄ x + 1

2 , x̄,x + 1
2 x̄,x + 1

2 ,x + 1
2

x̄, x̄,x + 1
2 x + 1

2 ,x + 1
2 ,x + 1

2 x̄,x + 1
2 , x̄ x + 1

2 , x̄, x̄

hkl : h + k + l = 2n

12 e 4 . . x, 1
4 ,

1
4 x̄ + 1

2 ,
1
4 ,

1
4

1
4 ,x,

1
4

1
4 , x̄ + 1

2 ,
1
4

1
4 ,

1
4 ,x

1
4 ,

1
4 , x̄ + 1

2

x̄, 3
4 ,

3
4 x + 1

2 ,
3
4 ,

3
4

3
4 , x̄,

3
4

3
4 ,x + 1

2 ,
3
4

3
4 ,

3
4 , x̄

3
4 ,

3
4 ,x + 1

2

hkl : h + k + l = 2n

12 d 4̄ . . 0, 3
4 ,

1
4

1
2 ,

3
4 ,

1
4

1
4 ,0, 3

4
1
4 ,

1
2 ,

3
4

3
4 ,

1
4 ,0

3
4 ,

1
4 ,

1
2

3
4 ,0, 1

4
3
4 ,

1
2 ,

1
4 0, 1

4 ,
3
4

1
2 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
2

1
4 ,

3
4 ,0

hkl : h + k + l = 2n

8 c . 3̄ . 0,0,0 1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2 0,0, 1

2
1
2 ,

1
2 ,

1
2 0, 1

2 ,0
1
2 ,0,0 hkl : h,k, l = 2n

6 b 4 2 .2 3
4 ,

1
4 ,

1
4

1
4 ,

3
4 ,

1
4

1
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

1
4 hkl : h + k + l = 2n

2 a 4 3 2 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

(Continued on page 675)
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CONTINUED
(from pages 677 and 679)

No. 222 Pn 3̄n

ORIGIN CHOICE 1

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [111] p6mm
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

ORIGIN CHOICE 2

Symmetry of special projections

Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [111] p6mm
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0

ORIGIN CHOICES 1 AND 2

Maximal non-isomorphic subgroups
I [2] P 4̄3n (218) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48

[2] P432 (207) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[2] Pn 3̄1 (Pn 3̄, 201) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36

{
[3] P4/n12/n (P4/nnc, 126) 1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40
[3] P4/n12/n (P4/nnc, 126) 1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44
[3] P4/n12/n (P4/nnc, 126) 1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48

⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄2/n (R 3̄c, 167) 1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48
[4] P1 3̄2/n (R 3̄c, 167) 1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48
[4] P1 3̄2/n (R 3̄c, 167) 1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46
[4] P1 3̄2/n (R 3̄c, 167) 1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] Pn 3̄n (a′ = 3a,b′ = 3b,c′ = 3c) (222)

Minimal non-isomorphic supergroups
I none

II [2] I m 3̄m (229); [4] F m 3̄c (226)
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Pm 3̄n O3
h m 3̄m Cubic

No. 223 P 42/m 3̄ 2/n Patterson symmetry Pm 3̄m

Origin at centre (m 3̄)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4 ; z ≤ min(x, 1

2 − x,y, 1
2 − y)

Vertices 0,0,0 1
2 ,0,0 1

2 ,
1
2 ,0 0, 1

2 ,0
1
4 ,

1
4 ,

1
4

Symmetry operations
(given on page 682)
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CONTINUED No. 223 Pm 3̄n
Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

48 l 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y + 1
2 ,x + 1

2 , z̄+ 1
2 (14) ȳ+ 1

2 , x̄ + 1
2 , z̄+ 1

2 (15) y + 1
2 , x̄ + 1

2 ,z+ 1
2 (16) ȳ+ 1

2 ,x + 1
2 ,z+ 1

2

(17) x + 1
2 ,z+ 1

2 , ȳ+ 1
2 (18) x̄ + 1

2 ,z+ 1
2 ,y + 1

2 (19) x̄ + 1
2 , z̄+ 1

2 , ȳ + 1
2 (20) x + 1

2 , z̄+ 1
2 ,y + 1

2

(21) z+ 1
2 ,y + 1

2 , x̄ + 1
2 (22) z+ 1

2 , ȳ + 1
2 ,x + 1

2 (23) z̄+ 1
2 ,y + 1

2 ,x + 1
2 (24) z̄+ 1

2 , ȳ + 1
2 , x̄ + 1

2

(25) x̄, ȳ, z̄ (26) x,y, z̄ (27) x, ȳ,z (28) x̄,y,z
(29) z̄, x̄, ȳ (30) z̄,x,y (31) z,x, ȳ (32) z, x̄,y
(33) ȳ, z̄, x̄ (34) y, z̄,x (35) ȳ,z,x (36) y,z, x̄
(37) ȳ+ 1

2 , x̄ + 1
2 ,z+ 1

2 (38) y + 1
2 ,x + 1

2 ,z+ 1
2 (39) ȳ + 1

2 ,x + 1
2 , z̄+ 1

2 (40) y + 1
2 , x̄+ 1

2 , z̄+ 1
2

(41) x̄+ 1
2 , z̄+ 1

2 ,y + 1
2 (42) x + 1

2 , z̄+ 1
2 , ȳ + 1

2 (43) x + 1
2 ,z+ 1

2 ,y + 1
2 (44) x̄+ 1

2 ,z+ 1
2 , ȳ+ 1

2

(45) z̄+ 1
2 , ȳ + 1

2 ,x + 1
2 (46) z̄+ 1

2 ,y + 1
2 , x̄ + 1

2 (47) z+ 1
2 , ȳ+ 1

2 , x̄ + 1
2 (48) z+ 1

2 ,y + 1
2 ,x + 1

2

hhl : l = 2n
h00 : h = 2n

Special: as above, plus

24 k m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄
z,0,y z,0, ȳ z̄,0,y z̄,0, ȳ
y,z,0 ȳ,z,0 y, z̄,0 ȳ, z̄,0
y + 1

2 ,
1
2 , z̄+ 1

2 ȳ + 1
2 ,

1
2 , z̄+ 1

2 y + 1
2 ,

1
2 ,z+ 1

2 ȳ + 1
2 ,

1
2 ,z+ 1

2
1
2 ,z+ 1

2 , ȳ+ 1
2

1
2 ,z+ 1

2 ,y + 1
2

1
2 , z̄+ 1

2 , ȳ+ 1
2

1
2 , z̄+ 1

2 ,y + 1
2

z+ 1
2 ,y + 1

2 ,
1
2 z+ 1

2 , ȳ + 1
2 ,

1
2 z̄+ 1

2 ,y + 1
2 ,

1
2 z̄+ 1

2 , ȳ + 1
2 ,

1
2

no extra conditions

24 j . . 2 1
4 ,y,y + 1

2
3
4 , ȳ,y + 1

2
3
4 ,y, ȳ + 1

2
1
4 , ȳ, ȳ + 1

2

y + 1
2 ,

1
4 ,y y + 1

2 ,
3
4 , ȳ ȳ+ 1

2 ,
3
4 ,y ȳ + 1

2 ,
1
4 , ȳ

y,y + 1
2 ,

1
4 ȳ,y + 1

2 ,
3
4 y, ȳ + 1

2 ,
3
4 ȳ, ȳ + 1

2 ,
1
4

3
4 , ȳ, ȳ + 1

2
1
4 ,y, ȳ + 1

2
1
4 , ȳ,y + 1

2
3
4 ,y,y + 1

2

ȳ + 1
2 ,

3
4 , ȳ ȳ+ 1

2 ,
1
4 ,y y + 1

2 ,
1
4 , ȳ y + 1

2 ,
3
4 ,y

ȳ, ȳ + 1
2 ,

3
4 y, ȳ + 1

2 ,
1
4 ȳ,y + 1

2 ,
1
4 y,y + 1

2 ,
3
4

hkl : h = 2n

16 i . 3 . x,x,x x̄, x̄,x
x̄,x, x̄ x, x̄, x̄
x + 1

2 ,x + 1
2 , x̄ + 1

2 x̄ + 1
2 , x̄ + 1

2 , x̄ + 1
2

x + 1
2 , x̄ + 1

2 ,x + 1
2 x̄ + 1

2 ,x + 1
2 ,x + 1

2

x̄, x̄, x̄ x,x, x̄
x, x̄,x x̄,x,x
x̄ + 1

2 , x̄ + 1
2 ,x + 1

2 x + 1
2 ,x + 1

2 ,x + 1
2

x̄ + 1
2 ,x + 1

2 , x̄ + 1
2 x + 1

2 , x̄ + 1
2 , x̄ + 1

2

hkl : h + k + l = 2n

12 h m m 2 . . x, 1
2 ,0 x̄, 1

2 ,0 0,x, 1
2 0, x̄, 1

2
1
2 ,0,x 1

2 ,0, x̄ 0,x + 1
2 ,

1
2 0, x̄+ 1

2 ,
1
2

x + 1
2 ,

1
2 ,0 x̄+ 1

2 ,
1
2 ,0

1
2 ,0, x̄ + 1

2
1
2 ,0,x + 1

2

hkl : h = 2n

12 g m m 2 . . x,0, 1
2 x̄,0, 1

2
1
2 ,x,0

1
2 , x̄,0

0, 1
2 ,x 0, 1

2 , x̄
1
2 ,x + 1

2 ,0
1
2 , x̄ + 1

2 ,0
x + 1

2 ,0, 1
2 x̄+ 1

2 ,0, 1
2 0, 1

2 , x̄ + 1
2 0, 1

2 ,x + 1
2

hkl : h = 2n

12 f m m 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0
0,0,x 0,0, x̄ 1

2 ,x + 1
2 ,

1
2

1
2 , x̄ + 1

2 ,
1
2

x + 1
2 ,

1
2 ,

1
2 x̄+ 1

2 ,
1
2 ,

1
2

1
2 ,

1
2 , x̄ + 1

2
1
2 ,

1
2 ,x + 1

2

hkl : h + k + l = 2n

8 e . 3 2 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4

3
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4

hkl : h,k, l = 2n

6 d 4̄ m .2 1
4 ,

1
2 ,0

3
4 ,

1
2 ,0 0, 1

4 ,
1
2 0, 3

4 ,
1
2

1
2 ,0, 1

4
1
2 ,0, 3

4

6 c 4̄ m .2 1
4 ,0, 1

2
3
4 ,0, 1

2
1
2 ,

1
4 ,0

1
2 ,

3
4 ,0 0, 1

2 ,
1
4 0, 1

2 ,
3
4

}
hkl : h + k + l = 2n

or h = 2n + 1, k = 4n and
l = 4n + 2

6 b m m m . . 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0 0, 1

2 ,0
1
2 ,0,0 0,0, 1

2 hkl : h + k + l = 2n

2 a m 3̄ . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n
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Pm 3̄n No. 223 CONTINUED

Symmetry of special projections
Along [001] p4mm
a′ = a b′ = b
Origin at 0, 1

2 ,z

Along [111] p6mm
a′ = 1

3(2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] P 4̄3n (218) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48

[2] P42 32 (208) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[2] Pm 3̄ 1 (Pm 3̄, 200) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36

{
[3] P42/m12/n (P42/mmc, 131) 1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40
[3] P42/m12/n (P42/mmc, 131) 1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44
[3] P42/m12/n (P42/mmc, 131) 1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48

⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄2/n (R 3̄c, 167) 1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48
[4] P1 3̄2/n (R 3̄c, 167) 1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48
[4] P1 3̄2/n (R 3̄c, 167) 1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46
[4] P1 3̄2/n (R 3̄c, 167) 1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46

IIa none

IIb [4] I a 3̄d (a′ = 2a,b′ = 2b,c′ = 2c) (230)

Maximal isomorphic subgroups of lowest index
IIc [27] Pm 3̄n (a′ = 3a,b′ = 3b,c′ = 3c) (223)

Minimal non-isomorphic supergroups
I none

II [2] I m 3̄m (229); [4] F m 3̄c (226)

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (14) 2 x, x̄ + 1
2 ,

1
4 (15) 4−(0,0, 1

2 ) 1
2 ,0,z (16) 4+(0,0, 1

2) 0, 1
2 ,z

(17) 4−( 1
2 ,0,0) x, 1

2 ,0 (18) 2(0, 1
2 ,

1
2 ) 1

4 ,y,y (19) 2 1
4 ,y + 1

2 , ȳ (20) 4+( 1
2 ,0,0) x,0, 1

2

(21) 4+(0, 1
2 ,0) 1

2 ,y,0 (22) 2( 1
2 ,0, 1

2 ) x, 1
4 ,x (23) 4−(0, 1

2 ,0) 0,y, 1
2 (24) 2 x̄+ 1

2 ,
1
4 ,x

(25) 1̄ 0,0,0 (26) m x,y,0 (27) m x,0,z (28) m 0,y,z
(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄,x, x̄; 0,0,0 (31) 3̄+ x, x̄, x̄; 0,0,0 (32) 3̄+ x̄, x̄,x; 0,0,0
(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x, x̄, x̄; 0,0,0 (35) 3̄− x̄, x̄,x; 0,0,0 (36) 3̄− x̄,x, x̄; 0,0,0
(37) c x + 1

2 , x̄,z (38) n( 1
2 ,

1
2 ,

1
2) x,x,z (39) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4 (40) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4

(41) 4̄− x,0, 1
2 ; 1

4 ,0, 1
2 (42) a x,y + 1

2 , ȳ (43) n( 1
2 ,

1
2 ,

1
2 ) x,y,y (44) 4̄+ x, 1

2 ,0; 1
4 ,

1
2 ,0

(45) 4̄+ 0,y, 1
2 ; 0, 1

4 ,
1
2 (46) b x̄ + 1

2 ,y,x (47) 4̄− 1
2 ,y,0; 1

2 ,
1
4 ,0 (48) n( 1

2 ,
1
2 ,

1
2 ) x,y,x
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Pn 3̄m O4
h m 3̄m Cubic

No. 224 P 42/n 3̄ 2/m Patterson symmetry Pm 3̄m

ORIGIN CHOICE 1

Origin at 4̄3m, at − 1
4 ,− 1

4 ,− 1
4 from centre (3̄m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; − 1
4 ≤ z ≤ 1

4 ; y ≤ x; max(x− 1
2 ,−y) ≤ z ≤ min( 1

2 − x,y)
Vertices 0,0,0 1

2 ,0,0 1
2 ,

1
2 ,0

1
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,− 1

4

Symmetry operations
(given on page 683)
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CONTINUED No. 224 Pn 3̄m
Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

48 l 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y + 1
2 ,x + 1

2 , z̄+ 1
2 (14) ȳ+ 1

2 , x̄ + 1
2 , z̄+ 1

2 (15) y + 1
2 , x̄ + 1

2 ,z+ 1
2 (16) ȳ+ 1

2 ,x + 1
2 ,z+ 1

2

(17) x + 1
2 ,z+ 1

2 , ȳ+ 1
2 (18) x̄ + 1

2 ,z+ 1
2 ,y + 1

2 (19) x̄ + 1
2 , z̄+ 1

2 , ȳ + 1
2 (20) x + 1

2 , z̄+ 1
2 ,y + 1

2

(21) z+ 1
2 ,y + 1

2 , x̄ + 1
2 (22) z+ 1

2 , ȳ + 1
2 ,x + 1

2 (23) z̄+ 1
2 ,y + 1

2 ,x + 1
2 (24) z̄+ 1

2 , ȳ + 1
2 , x̄ + 1

2

(25) x̄+ 1
2 , ȳ + 1

2 , z̄+ 1
2 (26) x + 1

2 ,y + 1
2 , z̄+ 1

2 (27) x + 1
2 , ȳ+ 1

2 ,z+ 1
2 (28) x̄+ 1

2 ,y + 1
2 ,z+ 1

2

(29) z̄+ 1
2 , x̄ + 1

2 , ȳ+ 1
2 (30) z̄+ 1

2 ,x + 1
2 ,y + 1

2 (31) z+ 1
2 ,x + 1

2 , ȳ + 1
2 (32) z+ 1

2 , x̄ + 1
2 ,y + 1

2

(33) ȳ+ 1
2 , z̄+ 1

2 , x̄ + 1
2 (34) y + 1

2 , z̄+ 1
2 ,x + 1

2 (35) ȳ + 1
2 ,z+ 1

2 ,x + 1
2 (36) y + 1

2 ,z+ 1
2 , x̄ + 1

2

(37) ȳ, x̄,z (38) y,x,z (39) ȳ,x, z̄ (40) y, x̄, z̄
(41) x̄, z̄,y (42) x, z̄, ȳ (43) x,z,y (44) x̄,z, ȳ
(45) z̄, ȳ,x (46) z̄,y, x̄ (47) z, ȳ, x̄ (48) z,y,x

0kl : k + l = 2n
h00 : h = 2n

Special: as above, plus

24 k . . m x,x,z x̄, x̄,z x̄,x, z̄ x, x̄, z̄
z,x,x z, x̄, x̄ z̄, x̄,x z̄,x, x̄
x,z,x x̄,z, x̄ x, z̄, x̄ x̄, z̄,x
x + 1

2 ,x + 1
2 , z̄+ 1

2 x̄ + 1
2 , x̄ + 1

2 , z̄+ 1
2 x + 1

2 , x̄ + 1
2 ,z+ 1

2 x̄ + 1
2 ,x + 1

2 ,z+ 1
2

x + 1
2 ,z+ 1

2 , x̄ + 1
2 x̄ + 1

2 ,z+ 1
2 ,x + 1

2 x̄ + 1
2 , z̄+ 1

2 , x̄ + 1
2 x + 1

2 , z̄+ 1
2 ,x + 1

2

z+ 1
2 ,x + 1

2 , x̄ + 1
2 z+ 1

2 , x̄ + 1
2 ,x + 1

2 z̄+ 1
2 ,x + 1

2 ,x + 1
2 z̄+ 1

2 , x̄+ 1
2 , x̄ + 1

2

no extra conditions

24 j . . 2 1
4 ,y,y + 1

2
3
4 , ȳ,y + 1

2
3
4 ,y, ȳ + 1

2
1
4 , ȳ, ȳ + 1

2 y + 1
2 ,

1
4 ,y y + 1

2 ,
3
4 , ȳ

ȳ+ 1
2 ,

3
4 ,y ȳ + 1

2 ,
1
4 , ȳ y,y + 1

2 ,
1
4 ȳ,y + 1

2 ,
3
4 y, ȳ + 1

2 ,
3
4 ȳ, ȳ + 1

2 ,
1
4

1
4 , ȳ+ 1

2 , ȳ
3
4 ,y + 1

2 , ȳ
3
4 , ȳ + 1

2 ,y
1
4 ,y + 1

2 ,y ȳ, 1
4 , ȳ + 1

2 ȳ, 3
4 ,y + 1

2

y, 3
4 , ȳ + 1

2 y, 1
4 ,y + 1

2 ȳ+ 1
2 , ȳ,

1
4 y + 1

2 , ȳ,
3
4 ȳ+ 1

2 ,y,
3
4 y + 1

2 ,y,
1
4

no extra conditions

24 i . . 2 1
4 ,y, ȳ + 1

2
3
4 , ȳ, ȳ + 1

2
3
4 ,y,y + 1

2
1
4 , ȳ,y + 1

2 ȳ+ 1
2 ,

1
4 ,y ȳ + 1

2 ,
3
4 , ȳ

y + 1
2 ,

3
4 ,y y + 1

2 ,
1
4 , ȳ y, ȳ + 1

2 ,
1
4 ȳ, ȳ + 1

2 ,
3
4 y,y + 1

2 ,
3
4 ȳ,y + 1

2 ,
1
4

1
4 , ȳ+ 1

2 ,y
3
4 ,y + 1

2 ,y
3
4 , ȳ + 1

2 , ȳ
1
4 ,y + 1

2 , ȳ y, 1
4 , ȳ+ 1

2 y, 3
4 ,y + 1

2

ȳ, 3
4 , ȳ+ 1

2 ȳ, 1
4 ,y + 1

2 ȳ+ 1
2 ,y,

1
4 y + 1

2 ,y,
3
4 ȳ+ 1

2 , ȳ,
3
4 y + 1

2 , ȳ,
1
4

no extra conditions

24 h 2 . . x,0, 1
2 x̄,0, 1

2
1
2 ,x,0

1
2 , x̄,0 0, 1

2 ,x 0, 1
2 , x̄

1
2 ,x + 1

2 ,0
1
2 , x̄ + 1

2 ,0 x + 1
2 ,0, 1

2 x̄ + 1
2 ,0, 1

2 0, 1
2 , x̄ + 1

2 0, 1
2 ,x + 1

2

x̄ + 1
2 ,

1
2 ,0 x + 1

2 ,
1
2 ,0 0, x̄+ 1

2 ,
1
2 0,x + 1

2 ,
1
2

1
2 ,0, x̄ + 1

2
1
2 ,0,x + 1

2

0, x̄, 1
2 0,x, 1

2 x̄, 1
2 ,0 x, 1

2 ,0
1
2 ,0,x 1

2 ,0, x̄

hkl : h + k + l = 2n

12 g 2 . mm x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄
1
2 ,x + 1

2 ,
1
2

1
2 , x̄ + 1

2 ,
1
2 x + 1

2 ,
1
2 ,

1
2 x̄ + 1

2 ,
1
2 ,

1
2

1
2 ,

1
2 , x̄+ 1

2
1
2 ,

1
2 ,x + 1

2

hkl : h + k + l = 2n

12 f 2 . 22 1
4 ,0, 1

2
3
4 ,0, 1

2
1
2 ,

1
4 ,0

1
2 ,

3
4 ,0 0, 1

2 ,
1
4 0, 1

2 ,
3
4

1
4 ,

1
2 ,0

3
4 ,

1
2 ,0 0, 1

4 ,
1
2 0, 3

4 ,
1
2

1
2 ,0, 1

4
1
2 ,0, 3

4

hkl : h + k + l = 2n

8 e . 3 m x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x + 1

2 ,x + 1
2 , x̄ + 1

2 x̄+ 1
2 , x̄ + 1

2 , x̄ + 1
2 x + 1

2 , x̄ + 1
2 ,x + 1

2 x̄ + 1
2 ,x + 1

2 ,x + 1
2

no extra conditions

6 d 4̄ 2 .m 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0 0, 1

2 ,0
1
2 ,0,0 0,0, 1

2 hkl : h + k + l = 2n

4 c . 3̄ m 3
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4 hkl : h + k,h + l,k + l = 2n

4 b . 3̄ m 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4 hkl : h + k,h + l,k + l = 2n

2 a 4̄ 3 m 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [111] p6mm
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2(−a + b) b′ = c
Origin at x,x, 1

4

(Continued on page 683)
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CONTINUED
(from pages 685 and 687)

No. 224 Pn 3̄m

ORIGIN CHOICES 1 AND 2

Maximal non-isomorphic subgroups
I [2] P 4̄3m (215) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48

[2] P42 32 (208) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[2] Pn 3̄1 (Pn 3̄, 201) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36

{
[3] P42/n12/m (P42/nnm, 134) 1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40
[3] P42/n12/m (P42/nnm, 134) 1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44
[3] P42/n12/m (P42/nnm, 134) 1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48

⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄2/m (R 3̄m, 166) 1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48
[4] P1 3̄2/m (R 3̄m, 166) 1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48
[4] P1 3̄2/m (R 3̄m, 166) 1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46
[4] P1 3̄2/m (R 3̄m, 166) 1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46

IIa none
IIb [2] F d 3̄c (a′ = 2a,b′ = 2b,c′ = 2c) (228); [2] F d 3̄m (a′ = 2a,b′ = 2b,c′ = 2c) (227)

Maximal isomorphic subgroups of lowest index
IIc [27] Pn 3̄m (a′ = 3a,b′ = 3b,c′ = 3c) (224)

Minimal non-isomorphic supergroups
I none

II [2] I m 3̄m (229); [4] F m 3̄m (225)

ORIGIN CHOICE 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (14) 2 x, x̄+ 1
2 ,

1
4 (15) 4−(0,0, 1

2 ) 1
2 ,0,z (16) 4+(0,0, 1

2) 0, 1
2 ,z

(17) 4−( 1
2 ,0,0) x, 1

2 ,0 (18) 2(0, 1
2 ,

1
2) 1

4 ,y,y (19) 2 1
4 ,y+ 1

2 ,ȳ (20) 4+( 1
2 ,0,0) x,0, 1

2

(21) 4+(0, 1
2 ,0) 1

2 ,y,0 (22) 2( 1
2 ,0, 1

2) x, 1
4 ,x (23) 4−(0, 1

2 ,0) 0,y, 1
2 (24) 2 x̄+ 1

2 ,
1
4 ,x

(25) 1̄ 1
4 ,

1
4 ,

1
4 (26) n( 1

2 ,
1
2 ,0) x,y, 1

4 (27) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (28) n(0, 1

2 ,
1
2 ) 1

4 ,y,z
(29) 3̄+ x,x,x; 1

4 ,
1
4 ,

1
4 (30) 3̄+ x̄−1,x+1, x̄; − 1

4 ,
1
4 ,

3
4 (31) 3̄+ x, x̄+1, x̄; 1

4 ,
3
4 ,− 1

4 (32) 3̄+ x̄+1, x̄,x; 3
4 ,− 1

4 ,
1
4

(33) 3̄− x,x,x; 1
4 ,

1
4 ,

1
4 (34) 3̄− x+1, x̄−1, x̄; 1

4 ,− 1
4 ,

3
4 (35) 3̄− x̄, x̄+1,x; − 1

4 ,
3
4 ,

1
4 (36) 3̄− x̄+1,x, x̄; 3

4 ,
1
4 ,− 1

4

(37) m x, x̄,z (38) m x,x,z (39) 4̄− 0,0,z; 0,0,0 (40) 4̄+ 0,0,z; 0,0,0
(41) 4̄− x,0,0; 0,0,0 (42) m x,y,ȳ (43) m x,y,y (44) 4̄+ x,0,0; 0,0,0

(45) 4̄+ 0,y,0; 0,0,0 (46) m x̄,y,x (47) 4̄− 0,y,0; 0,0,0 (48) m x,y,x

ORIGIN CHOICE 2

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 2 1

4 ,y,
1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+ x,x,x (6) 3+ x̄,x+ 1
2 , x̄ (7) 3+ x+ 1

2 , x̄, x̄ (8) 3+ x̄+ 1
2 , x̄+ 1

2 ,x
(9) 3− x,x,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄+ 1

2 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x,0 (14) 2 x, x̄,0 (15) 4−(0,0, 1

2 ) 1
4 ,− 1

4 ,z (16) 4+(0,0, 1
2 ) − 1

4 ,
1
4 ,z

(17) 4−( 1
2 ,0,0) x, 1

4 ,− 1
4 (18) 2(0, 1

2 ,
1
2 ) 0,y,y (19) 2 0,y,ȳ (20) 4+( 1

2 ,0,0) x,− 1
4 ,

1
4

(21) 4+(0, 1
2 ,0) 1

4 ,y,− 1
4 (22) 2( 1

2 ,0, 1
2 ) x,0,x (23) 4−(0, 1

2 ,0) − 1
4 ,y,

1
4 (24) 2 x̄,0,x

(25) 1̄ 0,0,0 (26) n( 1
2 ,

1
2 ,0) x,y,0 (27) n( 1

2 ,0, 1
2) x,0,z (28) n(0, 1

2 ,
1
2 ) 0,y,z

(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄−1,x+ 1
2 , x̄; − 1

2 ,0, 1
2 (31) 3̄+ x− 1

2 , x̄+1, x̄; 0, 1
2 ,− 1

2 (32) 3̄+ x̄+ 1
2 , x̄− 1

2 ,x; 1
2 ,− 1

2 ,0
(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x+ 1

2 , x̄−1, x̄; 0,− 1
2 ,

1
2 (35) 3̄− x̄− 1

2 , x̄+ 1
2 ,x; − 1

2 ,
1
2 ,0 (36) 3̄− x̄+1,x− 1

2 , x̄; 1
2 ,0,− 1

2

(37) m x+ 1
2 , x̄,z (38) m x,x,z (39) 4̄− 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,

1
4 (40) 4̄+ 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,

1
4

(41) 4̄− x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4 (42) m x,y+ 1

2 ,ȳ (43) m x,y,y (44) 4̄+ x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4

(45) 4̄+ 1
4 ,y,

1
4 ; 1

4 ,
1
4 ,

1
4 (46) m x̄+ 1

2 ,y,x (47) 4̄− 1
4 ,y,

1
4 ; 1

4 ,
1
4 ,

1
4 (48) m x,y,x
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Pn 3̄m O4
h m 3̄m Cubic

No. 224 P 42/n 3̄ 2/m Patterson symmetry Pm 3̄m

ORIGIN CHOICE 2

Origin at centre (3̄m), at 1
4 ,

1
4 ,

1
4 from 4̄3m

Asymmetric unit 1
4 ≤ x ≤ 3

4 ; 1
4 ≤ y ≤ 3

4 ; 0 ≤ z ≤ 1
2 ; y ≤ x; max(x− 1

2 ,
1
2 − y) ≤ z ≤ min(y,1− x)

Vertices 1
4 ,

1
4 ,

1
4

3
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

1
2 ,

1
2 ,

1
2

1
2 ,

1
2 ,0

Symmetry operations
(given on page 683)
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CONTINUED No. 224 Pn 3̄m
Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates Reflection conditions

h,k, l permutable
General:

48 l 1 (1) x,y,z (2) x̄+ 1
2 , ȳ + 1

2 ,z (3) x̄ + 1
2 ,y, z̄+ 1

2 (4) x, ȳ+ 1
2 , z̄+ 1

2

(5) z,x,y (6) z, x̄ + 1
2 , ȳ + 1

2 (7) z̄+ 1
2 , x̄ + 1

2 ,y (8) z̄+ 1
2 ,x, ȳ + 1

2

(9) y,z,x (10) ȳ+ 1
2 ,z, x̄ + 1

2 (11) y, z̄+ 1
2 , x̄ + 1

2 (12) ȳ+ 1
2 , z̄+ 1

2 ,x
(13) y + 1

2 ,x + 1
2 , z̄ (14) ȳ, x̄, z̄ (15) y + 1

2 , x̄,z+ 1
2 (16) ȳ,x + 1

2 ,z+ 1
2

(17) x + 1
2 ,z+ 1

2 , ȳ (18) x̄,z+ 1
2 ,y + 1

2 (19) x̄, z̄, ȳ (20) x + 1
2 , z̄,y + 1

2

(21) z+ 1
2 ,y + 1

2 , x̄ (22) z+ 1
2 , ȳ,x + 1

2 (23) z̄,y + 1
2 ,x + 1

2 (24) z̄, ȳ, x̄
(25) x̄, ȳ, z̄ (26) x + 1

2 ,y + 1
2 , z̄ (27) x + 1

2 , ȳ,z+ 1
2 (28) x̄,y + 1

2 ,z+ 1
2

(29) z̄, x̄, ȳ (30) z̄,x + 1
2 ,y + 1

2 (31) z+ 1
2 ,x + 1

2 , ȳ (32) z+ 1
2 , x̄,y + 1

2

(33) ȳ, z̄, x̄ (34) y + 1
2 , z̄,x + 1

2 (35) ȳ,z+ 1
2 ,x + 1

2 (36) y + 1
2 ,z+ 1

2 , x̄
(37) ȳ+ 1

2 , x̄ + 1
2 ,z (38) y,x,z (39) ȳ + 1

2 ,x, z̄ + 1
2 (40) y, x̄ + 1

2 , z̄+ 1
2

(41) x̄ + 1
2 , z̄+ 1

2 ,y (42) x, z̄+ 1
2 , ȳ + 1

2 (43) x,z,y (44) x̄+ 1
2 ,z, ȳ + 1

2

(45) z̄+ 1
2 , ȳ+ 1

2 ,x (46) z̄+ 1
2 ,y, x̄ + 1

2 (47) z, ȳ + 1
2 , x̄ + 1

2 (48) z,y,x

0kl : k + l = 2n
h00 : h = 2n

Special: as above, plus

24 k . . m x,x,z x̄ + 1
2 , x̄ + 1

2 ,z x̄ + 1
2 ,x, z̄+ 1

2 x, x̄ + 1
2 , z̄ + 1

2

z,x,x z, x̄ + 1
2 , x̄ + 1

2 z̄+ 1
2 , x̄ + 1

2 ,x z̄+ 1
2 ,x, x̄ + 1

2

x,z,x x̄ + 1
2 ,z, x̄ + 1

2 x, z̄ + 1
2 , x̄ + 1

2 x̄+ 1
2 , z̄+ 1

2 ,x
x + 1

2 ,x + 1
2 , z̄ x̄, x̄, z̄ x + 1

2 , x̄,z+ 1
2 x̄,x + 1

2 ,z+ 1
2

x + 1
2 ,z+ 1

2 , x̄ x̄,z+ 1
2 ,x + 1

2 x̄, z̄, x̄ x + 1
2 , z̄,x + 1

2

z+ 1
2 ,x + 1

2 , x̄ z+ 1
2 , x̄,x + 1

2 z̄,x + 1
2 ,x + 1

2 z̄, x̄, x̄

no extra conditions

24 j . . 2 1
2 ,y, ȳ 0, ȳ+ 1

2 , ȳ 0,y,y + 1
2

1
2 , ȳ+ 1

2 ,y + 1
2

ȳ, 1
2 ,y ȳ,0, ȳ + 1

2 y + 1
2 ,0,y y + 1

2 ,
1
2 , ȳ + 1

2

y, ȳ, 1
2 ȳ + 1

2 , ȳ,0 y,y + 1
2 ,0 ȳ + 1

2 ,y + 1
2 ,

1
2

1
2 , ȳ,y 0,y + 1

2 ,y 0, ȳ, ȳ+ 1
2

1
2 ,y + 1

2 , ȳ + 1
2

y, 1
2 , ȳ y,0,y + 1

2 ȳ + 1
2 ,0, ȳ ȳ + 1

2 ,
1
2 ,y + 1

2

ȳ,y, 1
2 y + 1

2 ,y,0 ȳ, ȳ + 1
2 ,0 y + 1

2 , ȳ + 1
2 ,

1
2

no extra conditions

24 i . . 2 1
2 ,y,y + 1

2 0, ȳ+ 1
2 ,y + 1

2 0,y, ȳ 1
2 , ȳ + 1

2 , ȳ
y + 1

2 ,
1
2 ,y y + 1

2 ,0, ȳ+ 1
2 ȳ,0,y ȳ, 1

2 , ȳ + 1
2

y,y + 1
2 ,

1
2 ȳ+ 1

2 ,y + 1
2 ,0 y, ȳ,0 ȳ + 1

2 , ȳ,
1
2

1
2 , ȳ, ȳ + 1

2 0,y + 1
2 , ȳ + 1

2 0, ȳ,y 1
2 ,y + 1

2 ,y
ȳ + 1

2 ,
1
2 , ȳ ȳ+ 1

2 ,0,y + 1
2 y,0, ȳ y, 1

2 ,y + 1
2

ȳ, ȳ + 1
2 ,

1
2 y + 1

2 , ȳ+ 1
2 ,0 ȳ,y,0 y + 1

2 ,y,
1
2

no extra conditions

24 h 2 . . x, 1
4 ,

3
4 x̄+ 1

2 ,
1
4 ,

3
4

3
4 ,x,

1
4

3
4 , x̄+ 1

2 ,
1
4

1
4 ,

3
4 ,x

1
4 ,

3
4 , x̄+ 1

2
3
4 ,x + 1

2 ,
1
4

3
4 , x̄,

1
4 x + 1

2 ,
1
4 ,

3
4 x̄, 1

4 ,
3
4

1
4 ,

3
4 , x̄

1
4 ,

3
4 ,x + 1

2

x̄, 3
4 ,

1
4 x + 1

2 ,
3
4 ,

1
4

1
4 , x̄,

3
4

1
4 ,x + 1

2 ,
3
4

3
4 ,

1
4 , x̄

3
4 ,

1
4 ,x + 1

2
1
4 , x̄ + 1

2 ,
3
4

1
4 ,x,

3
4 x̄+ 1

2 ,
3
4 ,

1
4 x, 3

4 ,
1
4

3
4 ,

1
4 ,x

3
4 ,

1
4 , x̄+ 1

2

hkl : h + k + l = 2n

12 g 2 . mm x, 1
4 ,

1
4 x̄+ 1

2 ,
1
4 ,

1
4

1
4 ,x,

1
4

1
4 , x̄+ 1

2 ,
1
4

1
4 ,

1
4 ,x

1
4 ,

1
4 , x̄+ 1

2
3
4 ,x + 1

2 ,
3
4

3
4 , x̄,

3
4 x + 1

2 ,
3
4 ,

3
4 x̄, 3

4 ,
3
4

3
4 ,

3
4 , x̄

3
4 ,

3
4 ,x + 1

2

hkl : h + k + l = 2n

12 f 2 . 22 1
2 ,

1
4 ,

3
4 0, 1

4 ,
3
4

3
4 ,

1
2 ,

1
4

3
4 ,0, 1

4
1
4 ,

3
4 ,

1
2

1
4 ,

3
4 ,0

1
2 ,

3
4 ,

1
4 0, 3

4 ,
1
4

1
4 ,

1
2 ,

3
4

1
4 ,0, 3

4
3
4 ,

1
4 ,

1
2

3
4 ,

1
4 ,0

hkl : h + k + l = 2n

8 e . 3 m x,x,x x̄+ 1
2 , x̄ + 1

2 ,x x̄ + 1
2 ,x, x̄ + 1

2 x, x̄ + 1
2 , x̄ + 1

2

x + 1
2 ,x + 1

2 , x̄ x̄, x̄, x̄ x + 1
2 , x̄,x + 1

2 x̄,x + 1
2 ,x + 1

2

no extra conditions

6 d 4̄ 2 .m 1
4 ,

3
4 ,

3
4

3
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

1
4

1
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,

3
4 hkl : h + k + l = 2n

4 c . 3̄ m 1
2 ,

1
2 ,

1
2 0,0, 1

2 0, 1
2 ,0

1
2 ,0,0 hkl : h + k,h + l,k + l = 2n

4 b . 3̄ m 0,0,0 1
2 ,

1
2 ,0

1
2 ,0, 1

2 0, 1
2 ,

1
2 hkl : h + k,h + l,k + l = 2n

2 a 4̄ 3 m 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h + k + l = 2n

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 1
4 ,

1
4 ,z

Along [111] p6mm
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2(−a + b) b′ = c
Origin at x,x,0

(Continued on page 683)
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CONTINUED
(from pages 685 and 687)

No. 224 Pn 3̄m

ORIGIN CHOICES 1 AND 2

Maximal non-isomorphic subgroups
I [2] P 4̄3m (215) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48

[2] P42 32 (208) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24
[2] Pn 3̄1 (Pn 3̄, 201) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36

{
[3] P42/n12/m (P42/nnm, 134) 1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40
[3] P42/n12/m (P42/nnm, 134) 1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44
[3] P42/n12/m (P42/nnm, 134) 1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48

⎧
⎪⎪⎨

⎪⎪⎩

[4] P1 3̄2/m (R 3̄m, 166) 1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48
[4] P1 3̄2/m (R 3̄m, 166) 1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48
[4] P1 3̄2/m (R 3̄m, 166) 1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46
[4] P1 3̄2/m (R 3̄m, 166) 1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46

IIa none
IIb [2] F d 3̄c (a′ = 2a,b′ = 2b,c′ = 2c) (228); [2] F d 3̄m (a′ = 2a,b′ = 2b,c′ = 2c) (227)

Maximal isomorphic subgroups of lowest index
IIc [27] Pn 3̄m (a′ = 3a,b′ = 3b,c′ = 3c) (224)

Minimal non-isomorphic supergroups
I none

II [2] I m 3̄m (229); [4] F m 3̄m (225)

ORIGIN CHOICE 1

Symmetry operations

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (14) 2 x, x̄+ 1
2 ,

1
4 (15) 4−(0,0, 1

2 ) 1
2 ,0,z (16) 4+(0,0, 1

2) 0, 1
2 ,z

(17) 4−( 1
2 ,0,0) x, 1

2 ,0 (18) 2(0, 1
2 ,

1
2) 1

4 ,y,y (19) 2 1
4 ,y+ 1

2 ,ȳ (20) 4+( 1
2 ,0,0) x,0, 1

2

(21) 4+(0, 1
2 ,0) 1

2 ,y,0 (22) 2( 1
2 ,0, 1

2) x, 1
4 ,x (23) 4−(0, 1

2 ,0) 0,y, 1
2 (24) 2 x̄+ 1

2 ,
1
4 ,x

(25) 1̄ 1
4 ,

1
4 ,

1
4 (26) n( 1

2 ,
1
2 ,0) x,y, 1

4 (27) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (28) n(0, 1

2 ,
1
2 ) 1

4 ,y,z
(29) 3̄+ x,x,x; 1

4 ,
1
4 ,

1
4 (30) 3̄+ x̄−1,x+1, x̄; − 1

4 ,
1
4 ,

3
4 (31) 3̄+ x, x̄+1, x̄; 1

4 ,
3
4 ,− 1

4 (32) 3̄+ x̄+1, x̄,x; 3
4 ,− 1

4 ,
1
4

(33) 3̄− x,x,x; 1
4 ,

1
4 ,

1
4 (34) 3̄− x+1, x̄−1, x̄; 1

4 ,− 1
4 ,

3
4 (35) 3̄− x̄, x̄+1,x; − 1

4 ,
3
4 ,

1
4 (36) 3̄− x̄+1,x, x̄; 3

4 ,
1
4 ,− 1

4

(37) m x, x̄,z (38) m x,x,z (39) 4̄− 0,0,z; 0,0,0 (40) 4̄+ 0,0,z; 0,0,0
(41) 4̄− x,0,0; 0,0,0 (42) m x,y,ȳ (43) m x,y,y (44) 4̄+ x,0,0; 0,0,0

(45) 4̄+ 0,y,0; 0,0,0 (46) m x̄,y,x (47) 4̄− 0,y,0; 0,0,0 (48) m x,y,x

ORIGIN CHOICE 2

Symmetry operations

(1) 1 (2) 2 1
4 ,

1
4 ,z (3) 2 1

4 ,y,
1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+ x,x,x (6) 3+ x̄,x+ 1
2 , x̄ (7) 3+ x+ 1

2 , x̄, x̄ (8) 3+ x̄+ 1
2 , x̄+ 1

2 ,x
(9) 3− x,x,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄+ 1

2 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x,0 (14) 2 x, x̄,0 (15) 4−(0,0, 1

2 ) 1
4 ,− 1

4 ,z (16) 4+(0,0, 1
2 ) − 1

4 ,
1
4 ,z

(17) 4−( 1
2 ,0,0) x, 1

4 ,− 1
4 (18) 2(0, 1

2 ,
1
2 ) 0,y,y (19) 2 0,y,ȳ (20) 4+( 1

2 ,0,0) x,− 1
4 ,

1
4

(21) 4+(0, 1
2 ,0) 1

4 ,y,− 1
4 (22) 2( 1

2 ,0, 1
2 ) x,0,x (23) 4−(0, 1

2 ,0) − 1
4 ,y,

1
4 (24) 2 x̄,0,x

(25) 1̄ 0,0,0 (26) n( 1
2 ,

1
2 ,0) x,y,0 (27) n( 1

2 ,0, 1
2) x,0,z (28) n(0, 1

2 ,
1
2 ) 0,y,z

(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄−1,x+ 1
2 , x̄; − 1

2 ,0, 1
2 (31) 3̄+ x− 1

2 , x̄+1, x̄; 0, 1
2 ,− 1

2 (32) 3̄+ x̄+ 1
2 , x̄− 1

2 ,x; 1
2 ,− 1

2 ,0
(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x+ 1

2 , x̄−1, x̄; 0,− 1
2 ,

1
2 (35) 3̄− x̄− 1

2 , x̄+ 1
2 ,x; − 1

2 ,
1
2 ,0 (36) 3̄− x̄+1,x− 1

2 , x̄; 1
2 ,0,− 1

2

(37) m x+ 1
2 , x̄,z (38) m x,x,z (39) 4̄− 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,

1
4 (40) 4̄+ 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,

1
4

(41) 4̄− x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4 (42) m x,y+ 1

2 ,ȳ (43) m x,y,y (44) 4̄+ x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4

(45) 4̄+ 1
4 ,y,

1
4 ; 1

4 ,
1
4 ,

1
4 (46) m x̄+ 1

2 ,y,x (47) 4̄− 1
4 ,y,

1
4 ; 1

4 ,
1
4 ,

1
4 (48) m x,y,x
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F m 3̄m O5
h m 3̄m Cubic

No. 225 F 4/m 3̄ 2/m Patterson symmetry F m 3̄m

Origin at centre (m 3̄m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
4 ; y ≤ min(x, 1

2 − x); z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

4 ,
1
4 ,0

1
4 ,

1
4 ,

1
4

Symmetry operations
(given on page 691)
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CONTINUED No. 225 F m 3̄m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

192 l 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x, z̄ (14) ȳ, x̄, z̄ (15) y, x̄,z (16) ȳ,x,z
(17) x,z, ȳ (18) x̄,z,y (19) x̄, z̄, ȳ (20) x, z̄,y
(21) z,y, x̄ (22) z, ȳ,x (23) z̄,y,x (24) z̄, ȳ, x̄
(25) x̄, ȳ, z̄ (26) x,y, z̄ (27) x, ȳ,z (28) x̄,y,z
(29) z̄, x̄, ȳ (30) z̄,x,y (31) z,x, ȳ (32) z, x̄,y
(33) ȳ, z̄, x̄ (34) y, z̄,x (35) ȳ,z,x (36) y,z, x̄
(37) ȳ, x̄,z (38) y,x,z (39) ȳ,x, z̄ (40) y, x̄, z̄
(41) x̄, z̄,y (42) x, z̄, ȳ (43) x,z,y (44) x̄,z, ȳ
(45) z̄, ȳ,x (46) z̄,y, x̄ (47) z, ȳ, x̄ (48) z,y,x

hkl : h + k,h + l,k + l = 2n
0kl : k, l = 2n
hhl : h + l = 2n
h00 : h = 2n

Special: as above, plus

96 k . . m x,x,z x̄, x̄,z x̄,x, z̄ x, x̄, z̄ z,x,x z, x̄, x̄
z̄, x̄,x z̄,x, x̄ x,z,x x̄,z, x̄ x, z̄, x̄ x̄, z̄,x
x,x, z̄ x̄, x̄, z̄ x, x̄,z x̄,x,z x,z, x̄ x̄,z,x
x̄, z̄, x̄ x, z̄,x z,x, x̄ z, x̄,x z̄,x,x z̄, x̄, x̄

no extra conditions

96 j m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄ z,0,y z,0, ȳ
z̄,0,y z̄,0, ȳ y,z,0 ȳ,z,0 y, z̄,0 ȳ, z̄,0
y,0, z̄ ȳ,0, z̄ y,0,z ȳ,0,z 0,z, ȳ 0,z,y
0, z̄, ȳ 0, z̄,y z,y,0 z, ȳ,0 z̄,y,0 z̄, ȳ,0

no extra conditions

48 i m . m2 1
2 ,y,y

1
2 , ȳ,y

1
2 ,y, ȳ

1
2 , ȳ, ȳ y, 1

2 ,y y, 1
2 , ȳ

ȳ, 1
2 ,y ȳ, 1

2 , ȳ y,y, 1
2 ȳ,y, 1

2 y, ȳ, 1
2 ȳ, ȳ, 1

2

no extra conditions

48 h m . m2 0,y,y 0, ȳ,y 0,y, ȳ 0, ȳ, ȳ y,0,y y,0, ȳ
ȳ,0,y ȳ,0, ȳ y,y,0 ȳ,y,0 y, ȳ,0 ȳ, ȳ,0

no extra conditions

48 g 2 . mm x, 1
4 ,

1
4 x̄, 3

4 ,
1
4

1
4 ,x,

1
4

1
4 , x̄,

3
4

1
4 ,

1
4 ,x

3
4 ,

1
4 , x̄

1
4 ,x,

3
4

3
4 , x̄,

3
4 x, 1

4 ,
3
4 x̄, 1

4 ,
1
4

1
4 ,

1
4 , x̄

1
4 ,

3
4 ,x

hkl : h = 2n

32 f . 3 m x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x,x, x̄ x̄, x̄, x̄ x, x̄,x x̄,x,x

no extra conditions

24 e 4 m .m x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄ no extra conditions

24 d m . mm 0, 1
4 ,

1
4 0, 3

4 ,
1
4

1
4 ,0, 1

4
1
4 ,0, 3

4
1
4 ,

1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

8 c 4̄ 3 m 1
4 ,

1
4 ,

1
4

1
4 ,

1
4 ,

3
4 hkl : h = 2n

4 b m 3̄ m 1
2 ,

1
2 ,

1
2 no extra conditions

4 a m 3̄ m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p6mm
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = c
Origin at x,x,0
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F m 3̄m No. 225 CONTINUED

Maximal non-isomorphic subgroups
I [2] F 4̄3m (216) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+

[2] F 432 (209) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+
[2] F m 3̄ 1 (F m 3̄, 202) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+

{
[3] F 4/m12/m (I 4/mmm, 139) (1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
[3] F 4/m12/m (I 4/mmm, 139) (1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+
[3] F 4/m12/m (I 4/mmm, 139) (1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+

⎧
⎪⎪⎨

⎪⎪⎩

[4] F 1 3̄2/m (R 3̄m, 166) (1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
[4] F 1 3̄2/m (R 3̄m, 166) (1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48)+
[4] F 1 3̄2/m (R 3̄m, 166) (1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46)+
[4] F 1 3̄2/m (R 3̄m, 166) (1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46)+

IIa
⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] Pn 3̄m (224) 1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48; (4; 6; 11; 16; 18; 23; 28; 30; 35; 40; 42;
47)+ (0, 1

2 ,
1
2 ); (3; 8; 10; 15; 20; 22; 27; 32; 34; 39; 44; 46)+ ( 1

2 ,0, 1
2); (2; 7; 12; 13; 17;

21; 26; 31; 36; 37; 41; 45)+ ( 1
2 ,

1
2 ,0)

[4] Pn 3̄m (224) 1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48; (4; 5; 10; 15; 19; 23; 28; 29; 34; 39; 43;
47)+ (0, 1

2 ,
1
2 ); (3; 7; 11; 16; 17; 22; 27; 31; 35; 40; 41; 46)+ ( 1

2 ,0, 1
2 ); (2; 8; 9; 14; 20;

21; 26; 32; 33; 38; 44; 45)+ ( 1
2 ,

1
2 ,0)

[4] Pn 3̄m (224) 1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46; (4; 8; 12; 15; 18; 21; 28; 32; 36; 39; 42;
45)+ (0, 1

2 ,
1
2 ); (3; 6; 9; 16; 20; 24; 27; 30; 33; 40; 44; 48)+ ( 1

2 ,0, 1
2); (2; 5; 11; 14; 17;

23; 26; 29; 35; 38; 41; 47)+ ( 1
2 ,

1
2 ,0)

[4] Pn 3̄m (224) 1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46; (4; 7; 9; 16; 19; 21; 28; 31; 33; 40; 43;
45)+ (0, 1

2 ,
1
2 ); (3; 5; 12; 15; 17; 24; 27; 29; 36; 39; 41; 48)+ ( 1

2 ,0, 1
2); (2; 6; 10; 13; 20;

23; 26; 30; 34; 37; 44; 47)+ ( 1
2 ,

1
2 ,0)⎧

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] Pm 3̄m (221) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24; 25; 26;
27; 28; 29; 30; 31; 32; 33; 34; 35; 36; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48

[4] Pm 3̄m (221) 1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40; (9; 10; 11; 12; 17; 18; 19;
20; 33; 34; 35; 36; 41; 42; 43; 44)+ (0, 1

2 ,
1
2 ); (5; 6; 7; 8; 21; 22; 23; 24; 29; 30; 31; 32;

45; 46; 47; 48) + ( 1
2 ,0, 1

2 )
[4] Pm 3̄m (221) 1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44; (9; 10; 11; 12; 21; 22; 23;

24; 33; 34; 35; 36; 45; 46; 47; 48)+ ( 1
2 ,0, 1

2 ); (5; 6; 7; 8; 13; 14; 15; 16; 29; 30; 31; 32;
37; 38; 39; 40) + ( 1

2 ,
1
2 ,0)

[4] Pm 3̄m (221) 1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48; (5; 6; 7; 8; 17; 18; 19; 20;
29; 30; 31; 32; 41; 42; 43; 44)+ (0, 1

2 ,
1
2 ); (9; 10; 11; 12; 13; 14; 15; 16; 33; 34; 35; 36;

37; 38; 39; 40) + ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F m 3̄m (a′ = 3a,b′ = 3b,c′ = 3c) (225)

Minimal non-isomorphic supergroups
I none

II [2] Pm 3̄m (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (221)
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CONTINUED
(from page 688)

No. 225 F m 3̄m

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2 x,x,0 (14) 2 x, x̄,0 (15) 4− 0,0,z (16) 4+ 0,0,z
(17) 4− x,0,0 (18) 2 0,y,y (19) 2 0,y,ȳ (20) 4+ x,0,0
(21) 4+ 0,y,0 (22) 2 x,0,x (23) 4− 0,y,0 (24) 2 x̄,0,x
(25) 1̄ 0,0,0 (26) m x,y,0 (27) m x,0,z (28) m 0,y,z
(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄,x, x̄; 0,0,0 (31) 3̄+ x, x̄, x̄; 0,0,0 (32) 3̄+ x̄, x̄,x; 0,0,0
(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x, x̄, x̄; 0,0,0 (35) 3̄− x̄, x̄,x; 0,0,0 (36) 3̄− x̄,x, x̄; 0,0,0
(37) m x, x̄,z (38) m x,x,z (39) 4̄− 0,0,z; 0,0,0 (40) 4̄+ 0,0,z; 0,0,0
(41) 4̄− x,0,0; 0,0,0 (42) m x,y,ȳ (43) m x,y,y (44) 4̄+ x,0,0; 0,0,0
(45) 4̄+ 0,y,0; 0,0,0 (46) m x̄,y,x (47) 4̄− 0,y,0; 0,0,0 (48) m x,y,x

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2(0,0, 1

2) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+(− 1
3 ,

1
3 ,

1
3) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+ x̄, x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) 2( 1
4 ,

1
4 ,0) x,x+ 1

4 ,
1
4 (14) 2(− 1

4 ,
1
4 ,0) x, x̄+ 1

4 ,
1
4 (15) 4−(0,0, 1

2) 1
4 ,

1
4 ,z (16) 4+(0,0, 1

2 ) − 1
4 ,

1
4 ,z

(17) 4− x, 1
2 ,0 (18) 2(0, 1

2 ,
1
2 ) 0,y,y (19) 2 0,y+ 1

2 ,ȳ (20) 4+ x,0, 1
2

(21) 4+(0, 1
2 ,0) 1

4 ,y,
1
4 (22) 2( 1

4 ,0, 1
4 ) x− 1

4 ,
1
4 ,x (23) 4−(0, 1

2 ,0) − 1
4 ,y,

1
4 (24) 2(− 1

4 ,0, 1
4) x̄+ 1

4 ,
1
4 ,x

(25) 1̄ 0, 1
4 ,

1
4 (26) b x,y, 1

4 (27) c x, 1
4 ,z (28) n(0, 1

2 ,
1
2 ) 0,y,z

(29) 3̄+ x,x+ 1
2 ,x; 0, 1

2 ,0 (30) 3̄+ x̄−1,x+ 1
2 , x̄; − 1

2 ,0, 1
2 (31) 3̄+ x, x̄+ 1

2 , x̄; 0, 1
2 ,0 (32) 3̄+ x̄+1, x̄+ 1

2 ,x; 1
2 ,0, 1

2

(33) 3̄− x− 1
2 ,x− 1

2 ,x; 0,0, 1
2 (34) 3̄− x+ 1

2 , x̄− 1
2 , x̄; 0,0, 1

2 (35) 3̄− x̄− 1
2 , x̄+ 1

2 ,x; − 1
2 ,

1
2 ,0 (36) 3̄− x̄+ 1

2 ,x+ 1
2 , x̄; 1

2 ,
1
2 ,0

(37) g(− 1
4 ,

1
4 ,

1
2) x+ 1

4 , x̄,z (38) g( 1
4 ,

1
4 ,

1
2 ) x− 1

4 ,x,z (39) 4̄− − 1
4 ,

1
4 ,z; − 1

4 ,
1
4 ,

1
4 (40) 4̄+ 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,

1
4

(41) 4̄− x,0, 1
2 ; 0,0, 1

2 (42) m x,y+ 1
2 ,ȳ (43) g(0, 1

2 ,
1
2 ) x,y,y (44) 4̄+ x, 1

2 ,0; 0, 1
2 ,0

(45) 4̄+ − 1
4 ,y,

1
4 ; − 1

4 ,
1
4 ,

1
4 (46) g(− 1

4 ,
1
2 ,

1
4) x̄+ 1

4 ,y,x (47) 4̄− 1
4 ,y,

1
4 ; 1

4 ,
1
4 ,

1
4 (48) g( 1

4 ,
1
2 ,

1
4 ) x− 1

4 ,y,x

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+ x+ 1

2 , x̄− 1
2 , x̄ (8) 3+ x̄+ 1

2 , x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
4 ,

1
4 ,0) x,x− 1

4 ,
1
4 (14) 2( 1

4 ,− 1
4 ,0) x, x̄+ 1

4 ,
1
4 (15) 4−(0,0, 1

2) 1
4 ,− 1

4 ,z (16) 4+(0,0, 1
2 ) 1

4 ,
1
4 ,z

(17) 4−( 1
2 ,0,0) x, 1

4 ,
1
4 (18) 2(0, 1

4 ,
1
4 ) 1

4 ,y− 1
4 ,y (19) 2(0,− 1

4 ,
1
4 ) 1

4 ,y+ 1
4 ,ȳ (20) 4+( 1

2 ,0,0) x,− 1
4 ,

1
4

(21) 4+ 1
2 ,y,0 (22) 2( 1

2 ,0, 1
2 ) x,0,x (23) 4− 0,y, 1

2 (24) 2 x̄+ 1
2 ,0,x

(25) 1̄ 1
4 ,0, 1

4 (26) a x,y, 1
4 (27) n( 1

2 ,0, 1
2 ) x,0,z (28) c 1

4 ,y,z
(29) 3̄+ x− 1

2 ,x− 1
2 ,x; 0,0, 1

2 (30) 3̄+ x̄− 1
2 ,x+ 1

2 , x̄; 0,0, 1
2 (31) 3̄+ x+ 1

2 , x̄+ 1
2 , x̄; 1

2 ,
1
2 ,0 (32) 3̄+ x̄+ 1

2 , x̄− 1
2 ,x; 1

2 ,− 1
2 ,0

(33) 3̄− x+ 1
2 ,x,x; 1

2 ,0,0 (34) 3̄− x+ 1
2 , x̄−1, x̄; 0,− 1

2 ,
1
2 (35) 3̄− x̄+ 1

2 , x̄+1,x; 0, 1
2 ,

1
2 (36) 3̄− x̄+ 1

2 ,x, x̄; 1
2 ,0,0

(37) g( 1
4 ,− 1

4 ,
1
2) x+ 1

4 , x̄,z (38) g( 1
4 ,

1
4 ,

1
2 ) x+ 1

4 ,x,z (39) 4̄− 1
4 ,

1
4 ,z; 1

4 ,
1
4 ,

1
4 (40) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,

1
4

(41) 4̄− x,− 1
4 ,

1
4 ; 1

4 ,− 1
4 ,

1
4 (42) g( 1

2 ,− 1
4 ,

1
4) x,y+ 1

4 ,ȳ (43) g( 1
2 ,

1
4 ,

1
4) x,y− 1

4 ,y (44) 4̄+ x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4

(45) 4̄+ 0,y, 1
2 ; 0,0, 1

2 (46) m x̄+ 1
2 ,y,x (47) 4̄− 1

2 ,y,0; 1
2 ,0,0 (48) g( 1

2 ,0, 1
2 ) x,y,x

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄, x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x,0 (14) 2 x, x̄+ 1

2 ,0 (15) 4− 1
2 ,0,z (16) 4+ 0, 1

2 ,z
(17) 4−( 1

2 ,0,0) x, 1
4 ,− 1

4 (18) 2(0, 1
4 ,

1
4 ) 1

4 ,y+ 1
4 ,y (19) 2(0, 1

4 ,− 1
4 ) 1

4 ,y+ 1
4 ,ȳ (20) 4+( 1

2 ,0,0) x, 1
4 ,

1
4

(21) 4+(0, 1
2 ,0) 1

4 ,y,− 1
4 (22) 2( 1

4 ,0, 1
4 ) x+ 1

4 ,
1
4 ,x (23) 4−(0, 1

2 ,0) 1
4 ,y,

1
4 (24) 2( 1

4 ,0,− 1
4) x̄+ 1

4 ,
1
4 ,x

(25) 1̄ 1
4 ,

1
4 ,0 (26) n( 1

2 ,
1
2 ,0) x,y,0 (27) a x, 1

4 ,z (28) b 1
4 ,y,z

(29) 3̄+ x+ 1
2 ,x,x; 1

2 ,0,0 (30) 3̄+ x̄− 1
2 ,x+1, x̄; 0, 1

2 ,
1
2 (31) 3̄+ x− 1

2 , x̄+1, x̄; 0, 1
2 ,− 1

2 (32) 3̄+ x̄+ 1
2 , x̄,x; 1

2 ,0,0
(33) 3̄− x,x+ 1

2 ,x; 0, 1
2 ,0 (34) 3̄− x+1, x̄− 1

2 , x̄; 1
2 ,0, 1

2 (35) 3̄− x̄, x̄+ 1
2 ,x; 0, 1

2 ,0 (36) 3̄− x̄+1,x− 1
2 , x̄; 1

2 ,0,− 1
2

(37) m x+ 1
2 , x̄,z (38) g( 1

2 ,
1
2 ,0) x,x,z (39) 4̄− 0, 1

2 ,z; 0, 1
2 ,0 (40) 4̄+ 1

2 ,0,z; 1
2 ,0,0

(41) 4̄− x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4 (42) g( 1

2 ,
1
4 ,− 1

4) x,y+ 1
4 ,ȳ (43) g( 1

2 ,
1
4 ,

1
4) x,y+ 1

4 ,y (44) 4̄+ x, 1
4 ,− 1

4 ; 1
4 ,

1
4 ,− 1

4

(45) 4̄+ 1
4 ,y,

1
4 ; 1

4 ,
1
4 ,

1
4 (46) g( 1

4 ,
1
2 ,− 1

4) x̄+ 1
4 ,y,x (47) 4̄− 1

4 ,y,− 1
4 ; 1

4 ,
1
4 ,− 1

4 (48) g( 1
4 ,

1
2 ,

1
4 ) x+ 1

4 ,y,x
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F m 3̄c O6
h m 3̄m Cubic

No. 226 F 4/m 3̄ 2/c Patterson symmetry F m 3̄m

Origin at centre (m 3̄)
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CONTINUED No. 226 F m 3̄c

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

4 ; 0 ≤ z ≤ 1
4 ; y ≤ min(x, 1

2 − x); z ≤ y

Vertices 0,0,0 1
2 ,0,0 1

4 ,
1
4 ,0

1
4 ,

1
4 ,

1
4

Symmetry operations
(given on page 695)

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

192 j 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y + 1
2 ,x + 1

2 , z̄+ 1
2 (14) ȳ+ 1

2 , x̄ + 1
2 , z̄+ 1

2 (15) y + 1
2 , x̄ + 1

2 ,z+ 1
2 (16) ȳ+ 1

2 ,x + 1
2 ,z+ 1

2

(17) x + 1
2 ,z+ 1

2 , ȳ+ 1
2 (18) x̄ + 1

2 ,z+ 1
2 ,y + 1

2 (19) x̄ + 1
2 , z̄+ 1

2 , ȳ + 1
2 (20) x + 1

2 , z̄+ 1
2 ,y + 1

2

(21) z+ 1
2 ,y + 1

2 , x̄ + 1
2 (22) z+ 1

2 , ȳ + 1
2 ,x + 1

2 (23) z̄+ 1
2 ,y + 1

2 ,x + 1
2 (24) z̄+ 1

2 , ȳ + 1
2 , x̄ + 1

2

(25) x̄, ȳ, z̄ (26) x,y, z̄ (27) x, ȳ,z (28) x̄,y,z
(29) z̄, x̄, ȳ (30) z̄,x,y (31) z,x, ȳ (32) z, x̄,y
(33) ȳ, z̄, x̄ (34) y, z̄,x (35) ȳ,z,x (36) y,z, x̄
(37) ȳ+ 1

2 , x̄ + 1
2 ,z+ 1

2 (38) y + 1
2 ,x + 1

2 ,z+ 1
2 (39) ȳ + 1

2 ,x + 1
2 , z̄+ 1

2 (40) y + 1
2 , x̄+ 1

2 , z̄+ 1
2

(41) x̄+ 1
2 , z̄+ 1

2 ,y + 1
2 (42) x + 1

2 , z̄+ 1
2 , ȳ + 1

2 (43) x + 1
2 ,z+ 1

2 ,y + 1
2 (44) x̄+ 1

2 ,z+ 1
2 , ȳ+ 1

2

(45) z̄+ 1
2 , ȳ + 1

2 ,x + 1
2 (46) z̄+ 1

2 ,y + 1
2 , x̄ + 1

2 (47) z+ 1
2 , ȳ+ 1

2 , x̄ + 1
2 (48) z+ 1

2 ,y + 1
2 ,x + 1

2

hkl : h + k = 2n and
h + l,k + l = 2n

0kl : k, l = 2n
hhl : h, l = 2n
h00 : h = 2n

Special: as above, plus

96 i m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄
z,0,y z,0, ȳ z̄,0,y z̄,0, ȳ
y,z,0 ȳ,z,0 y, z̄,0 ȳ, z̄,0
y + 1

2 ,
1
2 , z̄ + 1

2 ȳ + 1
2 ,

1
2 , z̄ + 1

2 y + 1
2 ,

1
2 ,z+ 1

2 ȳ + 1
2 ,

1
2 ,z+ 1

2
1
2 ,z+ 1

2 , ȳ + 1
2

1
2 ,z+ 1

2 ,y + 1
2

1
2 , z̄+ 1

2 , ȳ + 1
2

1
2 , z̄+ 1

2 ,y + 1
2

z+ 1
2 ,y + 1

2 ,
1
2 z+ 1

2 , ȳ + 1
2 ,

1
2 z̄+ 1

2 ,y + 1
2 ,

1
2 z̄+ 1

2 , ȳ + 1
2 ,

1
2

no extra conditions

96 h . . 2 1
4 ,y,y

3
4 , ȳ,y

3
4 ,y, ȳ

1
4 , ȳ, ȳ y, 1

4 ,y y, 3
4 , ȳ

ȳ, 3
4 ,y ȳ, 1

4 , ȳ y,y, 1
4 ȳ,y, 3

4 y, ȳ, 3
4 ȳ, ȳ, 1

4
3
4 , ȳ, ȳ

1
4 ,y, ȳ

1
4 , ȳ,y

3
4 ,y,y ȳ, 3

4 , ȳ ȳ, 1
4 ,y

y, 1
4 , ȳ y, 3

4 ,y ȳ, ȳ, 3
4 y, ȳ, 1

4 ȳ,y, 1
4 y,y, 3

4

hkl : h = 2n

64 g . 3 . x,x,x x̄, x̄,x
x̄,x, x̄ x, x̄, x̄
x + 1

2 ,x + 1
2 , x̄ + 1

2 x̄ + 1
2 , x̄+ 1

2 , x̄ + 1
2

x + 1
2 , x̄ + 1

2 ,x + 1
2 x̄ + 1

2 ,x + 1
2 ,x + 1

2

x̄, x̄, x̄ x,x, x̄
x, x̄,x x̄,x,x
x̄ + 1

2 , x̄ + 1
2 ,x + 1

2 x + 1
2 ,x + 1

2 ,x + 1
2

x̄ + 1
2 ,x + 1

2 , x̄ + 1
2 x + 1

2 , x̄+ 1
2 , x̄ + 1

2

hkl : h = 2n

48 f 4 . . x, 1
4 ,

1
4 x̄, 3

4 ,
1
4

1
4 ,x,

1
4

1
4 , x̄,

3
4

1
4 ,

1
4 ,x

3
4 ,

1
4 , x̄

x̄, 3
4 ,

3
4 x, 1

4 ,
3
4

3
4 , x̄,

3
4

3
4 ,x,

1
4

3
4 ,

3
4 , x̄

1
4 ,

3
4 ,x

hkl : h = 2n

48 e m m 2 . . x,0,0 x̄,0,0 0,x,0 0, x̄,0
0,0,x 0,0, x̄ 1

2 ,x + 1
2 ,

1
2

1
2 , x̄ + 1

2 ,
1
2

x + 1
2 ,

1
2 ,

1
2 x̄+ 1

2 ,
1
2 ,

1
2

1
2 ,

1
2 , x̄ + 1

2
1
2 ,

1
2 ,x + 1

2

hkl : h = 2n

24 d 4/m . . 0, 1
4 ,

1
4 0, 3

4 ,
1
4

1
4 ,0, 1

4
1
4 ,0, 3

4
1
4 ,

1
4 ,0

3
4 ,

1
4 ,0 hkl : h = 2n

24 c 4̄ m .2 1
4 ,0,0 3

4 ,0,0 0, 1
4 ,0 0, 3

4 ,0 0,0, 1
4 0,0, 3

4 hkl : h = 2n

8 b m 3̄ . 0,0,0 1
2 ,

1
2 ,

1
2 hkl : h = 2n

8 a 4 3 2 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4 hkl : h = 2n
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F m 3̄c No. 226 CONTINUED

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 0,0,z

Along [111] p6mm
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

4 (−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] F 4̄3c (219) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+

[2] F 432 (209) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+
[2] F m 3̄ 1 (F m 3̄, 202) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+

{
[3] F 42/m12/n (I 4/mcm, 140) (1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
[3] F 42/m12/n (I 4/mcm, 140) (1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+
[3] F 42/m12/n (I 4/mcm, 140) (1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+

⎧
⎪⎪⎨

⎪⎪⎩

[4] F 1 3̄2/n (R 3̄c, 167) (1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
[4] F 1 3̄2/n (R 3̄c, 167) (1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48)+
[4] F 1 3̄2/n (R 3̄c, 167) (1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46)+
[4] F 1 3̄2/n (R 3̄c, 167) (1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46)+

IIa
⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] Pm 3̄n (223) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24; 25; 26;
27; 28; 29; 30; 31; 32; 33; 34; 35; 36; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48

[4] Pm 3̄n (223) 1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40; (9; 10; 11; 12; 17; 18; 19;
20; 33; 34; 35; 36; 41; 42; 43; 44)+ (0, 1

2 ,
1
2); (5; 6; 7; 8; 21; 22; 23; 24; 29; 30; 31; 32;

45; 46; 47; 48)+ ( 1
2 ,0, 1

2 )
[4] Pm 3̄n (223) 1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44; (9; 10; 11; 12; 21; 22; 23;

24; 33; 34; 35; 36; 45; 46; 47; 48)+ ( 1
2 ,0, 1

2); (5; 6; 7; 8; 13; 14; 15; 16; 29; 30; 31; 32;
37; 38; 39; 40)+ ( 1

2 ,
1
2 ,0)

[4] Pm 3̄n (223) 1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48; (5; 6; 7; 8; 17; 18; 19; 20;
29; 30; 31; 32; 41; 42; 43; 44)+ (0, 1

2 ,
1
2); (9; 10; 11; 12; 13; 14; 15; 16; 33; 34; 35; 36;

37; 38; 39; 40)+ ( 1
2 ,

1
2 ,0)⎧

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

[4] Pn 3̄n (222) 1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48; (4; 6; 11; 16; 18; 23; 28; 30; 35; 40; 42;
47)+ (0, 1

2 ,
1
2 ); (3; 8; 10; 15; 20; 22; 27; 32; 34; 39; 44; 46)+ ( 1

2 ,0, 1
2 ); (2; 7; 12; 13; 17;

21; 26; 31; 36; 37; 41; 45)+ ( 1
2 ,

1
2 ,0)

[4] Pn 3̄n (222) 1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48; (4; 5; 10; 15; 19; 23; 28; 29; 34; 39; 43;
47)+ (0, 1

2 ,
1
2 ); (3; 7; 11; 16; 17; 22; 27; 31; 35; 40; 41; 46)+ ( 1

2 ,0, 1
2); (2; 8; 9; 14; 20;

21; 26; 32; 33; 38; 44; 45)+ ( 1
2 ,

1
2 ,0)

[4] Pn 3̄n (222) 1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46; (4; 8; 12; 15; 18; 21; 28; 32; 36; 39; 42;
45)+ (0, 1

2 ,
1
2 ); (3; 6; 9; 16; 20; 24; 27; 30; 33; 40; 44; 48)+ ( 1

2 ,0, 1
2 ); (2; 5; 11; 14; 17;

23; 26; 29; 35; 38; 41; 47)+ ( 1
2 ,

1
2 ,0)

[4] Pn 3̄n (222) 1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46; (4; 7; 9; 16; 19; 21; 28; 31; 33; 40; 43;
45)+ (0, 1

2 ,
1
2 ); (3; 5; 12; 15; 17; 24; 27; 29; 36; 39; 41; 48)+ ( 1

2 ,0, 1
2 ); (2; 6; 10; 13; 20;

23; 26; 30; 34; 37; 44; 47)+ ( 1
2 ,

1
2 ,0)

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F m 3̄c (a′ = 3a,b′ = 3b,c′ = 3c) (226)

Minimal non-isomorphic supergroups
I none
II [2] Pm 3̄m (a′ = 1

2 a,b′ = 1
2 b,c′ = 1

2 c) (221)
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CONTINUED
(from page 693)

No. 226 F m 3̄c

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (14) 2 x, x̄+ 1
2 ,

1
4 (15) 4−(0,0, 1

2) 1
2 ,0,z (16) 4+(0,0, 1

2 ) 0, 1
2 ,z

(17) 4−( 1
2 ,0,0) x, 1

2 ,0 (18) 2(0, 1
2 ,

1
2 ) 1

4 ,y,y (19) 2 1
4 ,y+ 1

2 ,ȳ (20) 4+( 1
2 ,0,0) x,0, 1

2

(21) 4+(0, 1
2 ,0) 1

2 ,y,0 (22) 2( 1
2 ,0, 1

2 ) x, 1
4 ,x (23) 4−(0, 1

2 ,0) 0,y, 1
2 (24) 2 x̄+ 1

2 ,
1
4 ,x

(25) 1̄ 0,0,0 (26) m x,y,0 (27) m x,0,z (28) m 0,y,z
(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄,x, x̄; 0,0,0 (31) 3̄+ x, x̄, x̄; 0,0,0 (32) 3̄+ x̄, x̄,x; 0,0,0
(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x, x̄, x̄; 0,0,0 (35) 3̄− x̄, x̄,x; 0,0,0 (36) 3̄− x̄,x, x̄; 0,0,0
(37) c x+ 1

2 , x̄,z (38) n( 1
2 ,

1
2 ,

1
2 ) x,x,z (39) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4 (40) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4

(41) 4̄− x,0, 1
2 ; 1

4 ,0, 1
2 (42) a x,y+ 1

2 ,ȳ (43) n( 1
2 ,

1
2 ,

1
2) x,y,y (44) 4̄+ x, 1

2 ,0; 1
4 ,

1
2 ,0

(45) 4̄+ 0,y, 1
2 ; 0, 1

4 ,
1
2 (46) b x̄+ 1

2 ,y,x (47) 4̄− 1
2 ,y,0; 1

2 ,
1
4 ,0 (48) n( 1

2 ,
1
2 ,

1
2 ) x,y,x

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2(0,0, 1

2) 0, 1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+(− 1
3 ,

1
3 ,

1
3) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+ x̄, x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) 2( 1
4 ,

1
4 ,0) x,x− 1

4 ,0 (14) 2( 1
4 ,− 1

4 ,0) x, x̄+ 1
4 ,0 (15) 4− 1

4 ,− 1
4 ,z (16) 4+ 1

4 ,
1
4 ,z

(17) 4−( 1
2 ,0,0) x,0,0 (18) 2 1

4 ,y,y (19) 2 1
4 ,y,ȳ (20) 4+( 1

2 ,0,0) x,0,0
(21) 4+ 1

4 ,y,− 1
4 (22) 2( 1

4 ,0, 1
4 ) x+ 1

4 ,0,x (23) 4− 1
4 ,y,

1
4 (24) 2( 1

4 ,0,− 1
4) x̄+ 1

4 ,0,x
(25) 1̄ 0, 1

4 ,
1
4 (26) b x,y, 1

4 (27) c x, 1
4 ,z (28) n(0, 1

2 ,
1
2 ) 0,y,z

(29) 3̄+ x,x+ 1
2 ,x; 0, 1

2 ,0 (30) 3̄+ x̄−1,x+ 1
2 , x̄; − 1

2 ,0, 1
2 (31) 3̄+ x, x̄+ 1

2 , x̄; 0, 1
2 ,0 (32) 3̄+ x̄+1, x̄+ 1

2 ,x; 1
2 ,0, 1

2

(33) 3̄− x− 1
2 ,x− 1

2 ,x; 0,0, 1
2 (34) 3̄− x+ 1

2 , x̄− 1
2 , x̄; 0,0, 1

2 (35) 3̄− x̄− 1
2 , x̄+ 1

2 ,x; − 1
2 ,

1
2 ,0 (36) 3̄− x̄+ 1

2 ,x+ 1
2 , x̄; 1

2 ,
1
2 ,0

(37) g( 1
4 ,− 1

4 ,0) x+ 1
4 , x̄,z (38) g( 1

4 ,
1
4 ,0) x+ 1

4 ,x,z (39) 4̄− 1
4 ,

1
4 ,z; 1

4 ,
1
4 ,0 (40) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,0

(41) 4̄− x,0,0; 1
4 ,0,0 (42) a x,y,ȳ (43) a x,y,y (44) 4̄+ x,0,0; 1

4 ,0,0
(45) 4̄+ 1

4 ,y,
1
4 ; 1

4 ,0, 1
4 (46) g( 1

4 ,0,− 1
4 ) x̄+ 1

4 ,y,x (47) 4̄− 1
4 ,y,− 1

4 ; 1
4 ,0,− 1

4 (48) g( 1
4 ,0, 1

4 ) x+ 1
4 ,y,x

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x,0, 1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+ x+ 1

2 , x̄− 1
2 , x̄ (8) 3+ x̄+ 1

2 , x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
4 ,

1
4 ,0) x,x+ 1

4 ,0 (14) 2(− 1
4 ,

1
4 ,0) x, x̄+ 1

4 ,0 (15) 4− 1
4 ,

1
4 ,z (16) 4+ − 1

4 ,
1
4 ,z

(17) 4− x, 1
4 ,− 1

4 (18) 2(0, 1
4 ,

1
4 ) 0,y+ 1

4 ,y (19) 2(0, 1
4 ,− 1

4 ) 0,y+ 1
4 ,ȳ (20) 4+ x, 1

4 ,
1
4

(21) 4+(0, 1
2 ,0) 0,y,0 (22) 2 x, 1

4 ,x (23) 4−(0, 1
2 ,0) 0,y,0 (24) 2 x̄, 1

4 ,x
(25) 1̄ 1

4 ,0, 1
4 (26) a x,y, 1

4 (27) n( 1
2 ,0, 1

2 ) x,0,z (28) c 1
4 ,y,z

(29) 3̄+ x− 1
2 ,x− 1

2 ,x; 0,0, 1
2 (30) 3̄+ x̄− 1

2 ,x+ 1
2 , x̄; 0,0, 1

2 (31) 3̄+ x+ 1
2 , x̄+ 1

2 , x̄; 1
2 ,

1
2 ,0 (32) 3̄+ x̄+ 1

2 , x̄− 1
2 ,x; 1

2 ,− 1
2 ,0

(33) 3̄− x+ 1
2 ,x,x; 1

2 ,0,0 (34) 3̄− x+ 1
2 , x̄−1, x̄; 0,− 1

2 ,
1
2 (35) 3̄− x̄+ 1

2 , x̄+1,x; 0, 1
2 ,

1
2 (36) 3̄− x̄+ 1

2 ,x, x̄; 1
2 ,0,0

(37) g(− 1
4 ,

1
4 ,0) x+ 1

4 , x̄,z (38) g( 1
4 ,

1
4 ,0) x− 1

4 ,x,z (39) 4̄− − 1
4 ,

1
4 ,z; − 1

4 ,
1
4 ,0 (40) 4̄+ 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,0

(41) 4̄− x, 1
4 ,

1
4 ; 0, 1

4 ,
1
4 (42) g(0, 1

4 ,− 1
4 ) x,y+ 1

4 ,ȳ (43) g(0, 1
4 ,

1
4 ) x,y+ 1

4 ,y (44) 4̄+ x, 1
4 ,− 1

4 ; 0, 1
4 ,− 1

4

(45) 4̄+ 0,y,0; 0, 1
4 ,0 (46) b x̄,y,x (47) 4̄− 0,y,0; 0, 1

4 ,0 (48) b x,y,x

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,0 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄, x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x+ 1
2 , x̄

(13) 2 x,x, 1
4 (14) 2 x, x̄, 1

4 (15) 4−(0,0, 1
2) 0,0,z (16) 4+(0,0, 1

2 ) 0,0,z
(17) 4− x, 1

4 ,
1
4 (18) 2(0, 1

4 ,
1
4 ) 0,y− 1

4 ,y (19) 2(0,− 1
4 ,

1
4 ) 0,y+ 1

4 ,ȳ (20) 4+ x,− 1
4 ,

1
4

(21) 4+ 1
4 ,y,

1
4 (22) 2( 1

4 ,0, 1
4 ) x− 1

4 ,0,x (23) 4− − 1
4 ,y,

1
4 (24) 2(− 1

4 ,0, 1
4) x̄+ 1

4 ,0,x
(25) 1̄ 1

4 ,
1
4 ,0 (26) n( 1

2 ,
1
2 ,0) x,y,0 (27) a x, 1

4 ,z (28) b 1
4 ,y,z

(29) 3̄+ x+ 1
2 ,x,x; 1

2 ,0,0 (30) 3̄+ x̄− 1
2 ,x+1, x̄; 0, 1

2 ,
1
2 (31) 3̄+ x− 1

2 , x̄+1, x̄; 0, 1
2 ,− 1

2 (32) 3̄+ x̄+ 1
2 , x̄,x; 1

2 ,0,0
(33) 3̄− x,x+ 1

2 ,x; 0, 1
2 ,0 (34) 3̄− x+1, x̄− 1

2 , x̄; 1
2 ,0, 1

2 (35) 3̄− x̄, x̄+ 1
2 ,x; 0, 1

2 ,0 (36) 3̄− x̄+1,x− 1
2 , x̄; 1

2 ,0,− 1
2

(37) c x, x̄,z (38) c x,x,z (39) 4̄− 0,0,z; 0,0, 1
4 (40) 4̄+ 0,0,z; 0,0, 1

4

(41) 4̄− x,− 1
4 ,

1
4 ; 0,− 1

4 ,
1
4 (42) g(0,− 1

4 ,
1
4 ) x,y+ 1

4 ,ȳ (43) g(0, 1
4 ,

1
4 ) x,y− 1

4 ,y (44) 4̄+ x, 1
4 ,

1
4 ; 0, 1

4 ,
1
4

(45) 4̄+ − 1
4 ,y,

1
4 ; − 1

4 ,0, 1
4 (46) g(− 1

4 ,0, 1
4 ) x̄+ 1

4 ,y,x (47) 4̄− 1
4 ,y,

1
4 ; 1

4 ,0, 1
4 (48) g( 1

4 ,0, 1
4 ) x− 1

4 ,y,x
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F d 3̄m O7
h m 3̄m Cubic

No. 227 F 41/d 3̄ 2/m Patterson symmetry F m 3̄m

ORIGIN CHOICE 1

Origin at 4̄3m, at − 1
8 ,− 1

8 ,− 1
8 from centre (3̄m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

8 ; − 1
8 ≤ z ≤ 1

8 ; y ≤ min( 1
2 − x,x); −y ≤ z ≤ y

Vertices 0,0,0 1
2 ,0,0 3

8 ,
1
8 ,

1
8

1
8 ,

1
8 ,

1
8

3
8 ,

1
8 ,− 1

8
1
8 ,

1
8 ,− 1

8

Symmetry operations
(given on page 699)
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CONTINUED No. 227 F d 3̄m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

192 i 1 (1) x,y,z (2) x̄, ȳ + 1
2 ,z+ 1

2 (3) x̄ + 1
2 ,y + 1

2 , z̄ (4) x + 1
2 , ȳ, z̄+ 1

2

(5) z,x,y (6) z+ 1
2 , x̄, ȳ+ 1

2 (7) z̄, x̄ + 1
2 ,y + 1

2 (8) z̄+ 1
2 ,x + 1

2 , ȳ
(9) y,z,x (10) ȳ+ 1

2 ,z+ 1
2 , x̄ (11) y + 1

2 , z̄, x̄ + 1
2 (12) ȳ, z̄+ 1

2 ,x + 1
2

(13) y + 3
4 ,x + 1

4 , z̄+ 3
4 (14) ȳ+ 1

4 , x̄ + 1
4 , z̄+ 1

4 (15) y + 1
4 , x̄ + 3

4 ,z+ 3
4 (16) ȳ+ 3

4 ,x + 3
4 ,z+ 1

4

(17) x + 3
4 ,z+ 1

4 , ȳ+ 3
4 (18) x̄ + 3

4 ,z+ 3
4 ,y + 1

4 (19) x̄ + 1
4 , z̄+ 1

4 , ȳ + 1
4 (20) x + 1

4 , z̄+ 3
4 ,y + 3

4

(21) z+ 3
4 ,y + 1

4 , x̄ + 3
4 (22) z+ 1

4 , ȳ + 3
4 ,x + 3

4 (23) z̄+ 3
4 ,y + 3

4 ,x + 1
4 (24) z̄+ 1

4 , ȳ + 1
4 , x̄ + 1

4

(25) x̄+ 1
4 , ȳ + 1

4 , z̄+ 1
4 (26) x + 1

4 ,y + 3
4 , z̄+ 3

4 (27) x + 3
4 , ȳ+ 3

4 ,z+ 1
4 (28) x̄+ 3

4 ,y + 1
4 ,z+ 3

4

(29) z̄+ 1
4 , x̄ + 1

4 , ȳ+ 1
4 (30) z̄+ 3

4 ,x + 1
4 ,y + 3

4 (31) z+ 1
4 ,x + 3

4 , ȳ + 3
4 (32) z+ 3

4 , x̄ + 3
4 ,y + 1

4

(33) ȳ+ 1
4 , z̄+ 1

4 , x̄ + 1
4 (34) y + 3

4 , z̄+ 3
4 ,x + 1

4 (35) ȳ + 3
4 ,z+ 1

4 ,x + 3
4 (36) y + 1

4 ,z+ 3
4 , x̄ + 3

4

(37) ȳ+ 1
2 , x̄,z+ 1

2 (38) y,x,z (39) ȳ,x + 1
2 , z̄+ 1

2 (40) y + 1
2 , x̄+ 1

2 , z̄
(41) x̄+ 1

2 , z̄,y + 1
2 (42) x + 1

2 , z̄+ 1
2 , ȳ (43) x,z,y (44) x̄,z+ 1

2 , ȳ + 1
2

(45) z̄+ 1
2 , ȳ,x + 1

2 (46) z̄,y + 1
2 , x̄+ 1

2 (47) z+ 1
2 , ȳ+ 1

2 , x̄ (48) z,y,x

hkl : h + k = 2n and
h + l,k + l = 2n

0kl : k + l = 4n and
k, l = 2n

hhl : h + l = 2n
h00 : h = 4n

Special: as above, plus

96 h . . 2 1
8 ,y, ȳ + 1

4
7
8 , ȳ + 1

2 , ȳ+ 3
4

3
8 ,y + 1

2 ,y + 3
4

5
8 , ȳ,y + 1

4

ȳ+ 1
4 ,

1
8 ,y ȳ+ 3

4 ,
7
8 , ȳ+ 1

2 y + 3
4 ,

3
8 ,y + 1

2 y + 1
4 ,

5
8 , ȳ

y, ȳ + 1
4 ,

1
8 ȳ+ 1

2 , ȳ+ 3
4 ,

7
8 y + 1

2 ,y + 3
4 ,

3
8 ȳ,y + 1

4 ,
5
8

1
8 , ȳ + 1

4 ,y
3
8 ,y + 3

4 ,y + 1
2

7
8 , ȳ + 3

4 , ȳ+ 1
2

5
8 ,y + 1

4 , ȳ
y, 1

8 , ȳ + 1
4 y + 1

2 ,
3
8 ,y + 3

4 ȳ+ 1
2 ,

7
8 , ȳ+ 3

4 ȳ, 5
8 ,y + 1

4

ȳ+ 1
4 ,y,

1
8 y + 3

4 ,y + 1
2 ,

3
8 ȳ+ 3

4 , ȳ+ 1
2 ,

7
8 y + 1

4 , ȳ,
5
8

no extra conditions

96 g . . m x,x,z x̄, x̄ + 1
2 ,z+ 1

2 x̄+ 1
2 ,x + 1

2 , z̄ x + 1
2 , x̄, z̄+ 1

2

z,x,x z+ 1
2 , x̄, x̄ + 1

2 z̄, x̄ + 1
2 ,x + 1

2 z̄+ 1
2 ,x + 1

2 , x̄
x,z,x x̄ + 1

2 ,z+ 1
2 , x̄ x + 1

2 , z̄, x̄+ 1
2 x̄, z̄+ 1

2 ,x + 1
2

x + 3
4 ,x + 1

4 , z̄+ 3
4 x̄ + 1

4 , x̄+ 1
4 , z̄+ 1

4 x + 1
4 , x̄ + 3

4 ,z+ 3
4 x̄ + 3

4 ,x + 3
4 ,z+ 1

4

x + 3
4 ,z+ 1

4 , x̄ + 3
4 x̄ + 3

4 ,z+ 3
4 ,x + 1

4 x̄+ 1
4 , z̄+ 1

4 , x̄ + 1
4 x + 1

4 , z̄+ 3
4 ,x + 3

4

z+ 3
4 ,x + 1

4 , x̄ + 3
4 z+ 1

4 , x̄ + 3
4 ,x + 3

4 z̄+ 3
4 ,x + 3

4 ,x + 1
4 z̄+ 1

4 , x̄+ 1
4 , x̄ + 1

4

no extra conditions

48 f 2 . mm x,0,0 x̄, 1
2 ,

1
2 0,x,0 1

2 , x̄,
1
2 0,0,x 1

2 ,
1
2 , x̄

3
4 ,x + 1

4 ,
3
4

1
4 , x̄ + 1

4 ,
1
4 x + 3

4 ,
1
4 ,

3
4 x̄ + 3

4 ,
3
4 ,

1
4

3
4 ,

1
4 , x̄ + 3

4
1
4 ,

3
4 ,x + 3

4

hkl : h = 2n + 1
or h + k + l = 4n

32 e . 3 m x,x,x x̄, x̄ + 1
2 ,x + 1

2

x̄+ 1
2 ,x + 1

2 , x̄ x + 1
2 , x̄, x̄ + 1

2

x + 3
4 ,x + 1

4 , x̄ + 3
4 x̄ + 1

4 , x̄ + 1
4 , x̄ + 1

4

x + 1
4 , x̄ + 3

4 ,x + 3
4 x̄ + 3

4 ,x + 3
4 ,x + 1

4

no extra conditions

16 d . 3̄ m 5
8 ,

5
8 ,

5
8

3
8 ,

7
8 ,

1
8

7
8 ,

1
8 ,

3
8

1
8 ,

3
8 ,

7
8

16 c . 3̄ m 1
8 ,

1
8 ,

1
8

7
8 ,

3
8 ,

5
8

3
8 ,

5
8 ,

7
8

5
8 ,

7
8 ,

3
8

}
hkl : h = 2n + 1

or h,k, l = 4n + 2
or h,k, l = 4n

8 b 4̄ 3 m 1
2 ,

1
2 ,

1
2

1
4 ,

3
4 ,

1
4

8 a 4̄ 3 m 0,0,0 3
4 ,

1
4 ,

3
4

}
hkl : h = 2n + 1

or h + k + l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = 1

4(a−b) b′ = 1
4 (a + b)

Origin at 0,0,z

Along [111] p6mm
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2(−a + b) b′ = c
Origin at x,x, 1

8
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F d 3̄m No. 227 CONTINUED

ORIGIN CHOICE 1

Maximal non-isomorphic subgroups
I [2] F 4̄3m (216) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+

[2] F 41 32 (210) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+
[2] F d 3̄1 (F d 3̄, 203) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+

{
[3] F 41/d 12/m (I 41/amd, 141) (1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
[3] F 41/d 12/m (I 41/amd, 141) (1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+
[3] F 41/d 12/m (I 41/amd, 141) (1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+

⎧
⎪⎪⎨

⎪⎪⎩

[4] F 1 3̄2/m (R 3̄m, 166) (1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
[4] F 1 3̄2/m (R 3̄m, 166) (1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48)+
[4] F 1 3̄2/m (R 3̄m, 166) (1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46)+
[4] F 1 3̄2/m (R 3̄m, 166) (1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46)+

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F d 3̄m (a′ = 3a,b′ = 3b,c′ = 3c) (227)

Minimal non-isomorphic supergroups
I none

II [2] Pn 3̄m (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (224)

698



CONTINUED
(from page 696)

No. 227 F d 3̄m

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2) 0, 1

4 ,z (3) 2(0, 1
2 ,0) 1

4 ,y,0 (4) 2( 1
2 ,0,0) x,0, 1

4

(5) 3+ x,x,x (6) 3+( 1
3 ,− 1

3 ,
1
3 ) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+(− 1

3 ,
1
3 ,

1
3) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3− x,x,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x− 1

4 ,
3
8 (14) 2 x, x̄+ 1

4 ,
1
8 (15) 4−(0,0, 3

4) 1
2 ,

1
4 ,z (16) 4+(0,0, 1

4 ) 0, 3
4 ,z

(17) 4−( 3
4 ,0,0) x, 1

2 ,
1
4 (18) 2(0, 1

2 ,
1
2 ) 3

8 ,y+ 1
4 ,y (19) 2 1

8 ,y+ 1
4 ,ȳ (20) 4+( 1

4 ,0,0) x,0, 3
4

(21) 4+(0, 1
4 ,0) 3

4 ,y,0 (22) 2( 1
2 ,0, 1

2 ) x− 1
4 ,

3
8 ,x (23) 4−(0, 3

4 ,0) 1
4 ,y,

1
2 (24) 2 x̄+ 1

4 ,
1
8 ,x

(25) 1̄ 1
8 ,

1
8 ,

1
8 (26) d( 1

4 ,
3
4 ,0) x,y, 3

8 (27) d( 3
4 ,0, 1

4) x, 3
8 ,z (28) d(0, 1

4 ,
3
4 ) 3

8 ,y,z
(29) 3̄+ x,x,x; 1

8 ,
1
8 ,

1
8 (30) 3̄+ x̄−1,x+1, x̄; − 1

8 ,
1
8 ,

7
8 (31) 3̄+ x, x̄+1, x̄; 1

8 ,
7
8 ,− 1

8 (32) 3̄+ x̄+1, x̄,x; 7
8 ,− 1

8 ,
1
8

(33) 3̄− x,x,x; 1
8 ,

1
8 ,

1
8 (34) 3̄− x+ 3

2 , x̄−1, x̄; 5
8 ,− 1

8 ,
7
8 (35) 3̄− x̄+ 1

2 , x̄+ 3
2 ,x; − 1

8 ,
7
8 ,

5
8 (36) 3̄− x̄+1,x+ 1

2 , x̄; 7
8 ,

5
8 ,− 1

8

(37) g( 1
4 ,− 1

4 ,
1
2) x+ 1

4 , x̄,z (38) m x,x,z (39) 4̄− − 1
4 ,

1
4 ,z; − 1

4 ,
1
4 ,

1
4 (40) 4̄+ 1

2 ,0,z; 1
2 ,0,0

(41) 4̄− x,− 1
4 ,

1
4 ; 1

4 ,− 1
4 ,

1
4 (42) g( 1

2 ,
1
4 ,− 1

4) x,y+ 1
4 ,ȳ (43) m x,y,y (44) 4̄+ x, 1

2 ,0; 0, 1
2 ,0

(45) 4̄+ 0,y, 1
2 ; 0,0, 1

2 (46) g(− 1
4 ,

1
2 ,

1
4) x̄+ 1

4 ,y,x (47) 4̄− 1
4 ,y,− 1

4 ; 1
4 ,

1
4 ,− 1

4 (48) m x,y,x

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2 0,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄+ 1
2 , x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x, x̄
(13) 2( 3

4 ,
3
4 ,0) x,x, 1

8 (14) 2(− 1
4 ,

1
4 ,0) x, x̄+ 1

2 ,
3
8 (15) 4−(0,0, 1

4) 1
4 ,0,z (16) 4+(0,0, 3

4 ) 1
4 ,

1
2 ,z

(17) 4−( 3
4 ,0,0) x, 1

2 ,− 1
4 (18) 2(0, 1

2 ,
1
2 ) 3

8 ,y− 1
4 ,y (19) 2 1

8 ,y+ 3
4 ,ȳ (20) 4+( 1

4 ,0,0) x,0, 1
4

(21) 4+(0, 3
4 ,0) 1

2 ,y,− 1
4 (22) 2( 1

4 ,0, 1
4 ) x, 1

8 ,x (23) 4−(0, 1
4 ,0) 0,y, 3

4 (24) 2(− 1
4 ,0, 1

4) x̄+ 1
2 ,

3
8 ,x

(25) 1̄ 1
8 ,

3
8 ,

3
8 (26) d( 1

4 ,
1
4 ,0) x,y, 1

8 (27) d( 3
4 ,0, 3

4) x, 1
8 ,z (28) d(0, 3

4 ,
1
4 ) 3

8 ,y,z
(29) 3̄+ x,x+ 1

2 ,x; 1
8 ,

5
8 ,

1
8 (30) 3̄+ x̄−1,x+ 3

2 , x̄; − 1
8 ,

5
8 ,

7
8 (31) 3̄+ x, x̄+ 1

2 , x̄; 1
8 ,

3
8 ,− 1

8 (32) 3̄+ x̄+1, x̄− 1
2 ,x; 7

8 ,− 5
8 ,

1
8

(33) 3̄− x− 1
2 ,x− 1

2 ,x; 1
8 ,

1
8 ,

5
8 (34) 3̄− x+1, x̄− 3

2 , x̄; 1
8 ,− 5

8 ,
7
8 (35) 3̄− x̄, x̄+1,x; − 1

8 ,
7
8 ,

1
8 (36) 3̄− x̄+ 1

2 ,x, x̄; 3
8 ,

1
8 ,− 1

8

(37) m x+ 1
2 , x̄,z (38) g( 1

4 ,
1
4 ,

1
2 ) x− 1

4 ,x,z (39) 4̄− 0,0,z; 0,0,0 (40) 4̄+ 1
4 ,− 1

4 ,z; 1
4 ,− 1

4 ,
1
4

(41) 4̄− x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4 (42) g( 1

2 ,− 1
4 ,

1
4) x,y+ 1

4 ,ȳ (43) g(0, 1
2 ,

1
2 ) x,y,y (44) 4̄+ x,0,0; 0,0,0

(45) 4̄+ 1
4 ,y,

1
4 ; 1

4 ,
1
4 ,

1
4 (46) m x̄,y,x (47) 4̄− 1

2 ,y,0; 1
2 ,0,0 (48) g( 1

4 ,
1
2 ,

1
4 ) x− 1

4 ,y,x

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x,0,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+ x̄,x, x̄ (7) 3+ x+ 1

2 , x̄, x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x+ 1

2 , x̄
(13) 2( 1

4 ,
1
4 ,0) x,x, 1

8 (14) 2( 1
4 ,− 1

4 ,0) x, x̄+ 1
2 ,

3
8 (15) 4−(0,0, 1

4) 3
4 ,0,z (16) 4+(0,0, 3

4 ) − 1
4 ,

1
2 ,z

(17) 4−( 1
4 ,0,0) x, 1

4 ,0 (18) 2(0, 3
4 ,

3
4 ) 1

8 ,y,y (19) 2(0,− 1
4 ,

1
4 ) 3

8 ,y+ 1
2 ,ȳ (20) 4+( 3

4 ,0,0) x, 1
4 ,

1
2

(21) 4+(0, 1
4 ,0) 1

4 ,y,0 (22) 2( 1
2 ,0, 1

2 ) x+ 1
4 ,

3
8 ,x (23) 4−(0, 3

4 ,0) − 1
4 ,y,

1
2 (24) 2 x̄+ 3

4 ,
1
8 ,x

(25) 1̄ 3
8 ,

1
8 ,

3
8 (26) d( 3

4 ,
3
4 ,0) x,y, 1

8 (27) d( 1
4 ,0, 3

4) x, 3
8 ,z (28) d(0, 1

4 ,
1
4 ) 1

8 ,y,z
(29) 3̄+ x− 1

2 ,x− 1
2 ,x; 1

8 ,
1
8 ,

5
8 (30) 3̄+ x̄− 1

2 ,x+ 1
2 , x̄; − 1

8 ,
1
8 ,

3
8 (31) 3̄+ x− 1

2 , x̄+ 3
2 , x̄; 1

8 ,
7
8 ,− 5

8 (32) 3̄+ x̄+ 3
2 , x̄+ 1

2 ,x; 7
8 ,− 1

8 ,
5
8

(33) 3̄− x+ 1
2 ,x,x; 5

8 ,
1
8 ,

1
8 (34) 3̄− x+1, x̄−1, x̄; 1

8 ,− 1
8 ,

7
8 (35) 3̄− x̄, x̄+ 1

2 ,x; − 1
8 ,

3
8 ,

1
8 (36) 3̄− x̄+ 3

2 ,x− 1
2 , x̄; 7

8 ,
1
8 ,− 5

8

(37) m x, x̄,z (38) g( 1
4 ,

1
4 ,

1
2 ) x+ 1

4 ,x,z (39) 4̄− 0, 1
2 ,z; 0, 1

2 ,0 (40) 4̄+ 1
4 ,

1
4 ,z; 1

4 ,
1
4 ,

1
4

(41) 4̄− x,0,0; 0,0,0 (42) m x,y+ 1
2 ,ȳ (43) g( 1

2 ,
1
4 ,

1
4) x,y− 1

4 ,y (44) 4̄+ x, 1
4 ,− 1

4 ; 1
4 ,

1
4 ,− 1

4

(45) 4̄+ 0,y,0; 0,0,0 (46) g( 1
4 ,

1
2 ,− 1

4) x̄+ 1
4 ,y,x (47) 4̄− 1

4 ,y,
1
4 ; 1

4 ,
1
4 ,

1
4 (48) g( 1

2 ,0, 1
2 ) x,y,x

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0,0, 1

2) 1
4 ,0,z (3) 2 0,y,0 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄, x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x+ 1

4 ,
3
8 (14) 2 x, x̄+ 3

4 ,
1
8 (15) 4−(0,0, 3

4) 1
2 ,− 1

4 ,z (16) 4+(0,0, 1
4 ) 0, 1

4 ,z
(17) 4−( 1

4 ,0,0) x, 3
4 ,0 (18) 2(0, 1

4 ,
1
4 ) 1

8 ,y,y (19) 2(0, 1
4 ,− 1

4 ) 3
8 ,y+ 1

2 ,ȳ (20) 4+( 3
4 ,0,0) x,− 1

4 ,
1
2

(21) 4+(0, 3
4 ,0) 1

2 ,y,
1
4 (22) 2( 3

4 ,0, 3
4 ) x, 1

8 ,x (23) 4−(0, 1
4 ,0) 0,y, 1

4 (24) 2( 1
4 ,0,− 1

4) x̄+ 1
2 ,

3
8 ,x

(25) 1̄ 3
8 ,

3
8 ,

1
8 (26) d( 3

4 ,
1
4 ,0) x,y, 3

8 (27) d( 1
4 ,0, 1

4) x, 1
8 ,z (28) d(0, 3

4 ,
3
4 ) 1

8 ,y,z
(29) 3̄+ x+ 1

2 ,x,x; 5
8 ,

1
8 ,

1
8 (30) 3̄+ x̄− 3

2 ,x+1, x̄; − 5
8 ,

1
8 ,

7
8 (31) 3̄+ x+ 1

2 , x̄+1, x̄; 5
8 ,

7
8 ,− 1

8 (32) 3̄+ x̄+ 1
2 , x̄,x; 3

8 ,− 1
8 ,

1
8

(33) 3̄− x,x+ 1
2 ,x; 1

8 ,
5
8 ,

1
8 (34) 3̄− x+ 1

2 , x̄− 1
2 , x̄; 1

8 ,− 1
8 ,

3
8 (35) 3̄− x̄− 1

2 , x̄+1,x; − 5
8 ,

7
8 ,

1
8 (36) 3̄− x̄+1,x, x̄; 7

8 ,
1
8 ,− 1

8

(37) g(− 1
4 ,

1
4 ,

1
2) x+ 1

4 , x̄,z (38) g( 1
2 ,

1
2 ,0) x,x,z (39) 4̄− 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,

1
4 (40) 4̄+ 0,0,z; 0,0,0

(41) 4̄− x,0, 1
2 ; 0,0, 1

2 (42) m x,y,ȳ (43) g( 1
2 ,

1
4 ,

1
4) x,y+ 1

4 ,y (44) 4̄+ x, 1
4 ,

1
4 ; 1

4 ,
1
4 ,

1
4

(45) 4̄+ − 1
4 ,y,

1
4 ; − 1

4 ,
1
4 ,

1
4 (46) m x̄+ 1

2 ,y,x (47) 4̄− 0,y,0; 0,0,0 (48) g( 1
4 ,

1
2 ,

1
4 ) x+ 1

4 ,y,x
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F d 3̄m O7
h m 3̄m Cubic

No. 227 F 41/d 3̄ 2/m Patterson symmetry F m 3̄m

ORIGIN CHOICE 2

Origin at centre (3̄m), at 1
8 ,

1
8 ,

1
8 from 4̄3m

Asymmetric unit − 1
8 ≤ x ≤ 3

8 ; − 1
8 ≤ y ≤ 0; − 1

4 ≤ z ≤ 0; y ≤ min( 1
4 − x,x); −y− 1

4 ≤ z ≤ y

Vertices − 1
8 ,− 1

8 ,− 1
8

3
8 ,− 1

8 ,− 1
8

1
4 ,0,0 0,0,0 1

4 ,0,− 1
4 0,0,− 1

4

Symmetry operations
(given on page 703)

700



CONTINUED No. 227 F d 3̄m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

192 i 1 (1) x,y,z (2) x̄ + 3
4 , ȳ + 1

4 ,z+ 1
2 (3) x̄ + 1

4 ,y + 1
2 , z̄+ 3

4 (4) x + 1
2 , ȳ+ 3

4 , z̄+ 1
4

(5) z,x,y (6) z+ 1
2 , x̄ + 3

4 , ȳ + 1
4 (7) z̄+ 3

4 , x̄ + 1
4 ,y + 1

2 (8) z̄+ 1
4 ,x + 1

2 , ȳ+ 3
4

(9) y,z,x (10) ȳ+ 1
4 ,z+ 1

2 , x̄ + 3
4 (11) y + 1

2 , z̄+ 3
4 , x̄ + 1

4 (12) ȳ+ 3
4 , z̄+ 1

4 ,x + 1
2

(13) y + 3
4 ,x + 1

4 , z̄+ 1
2 (14) ȳ, x̄, z̄ (15) y + 1

4 , x̄ + 1
2 ,z+ 3

4 (16) ȳ+ 1
2 ,x + 3

4 ,z+ 1
4

(17) x + 3
4 ,z+ 1

4 , ȳ+ 1
2 (18) x̄ + 1

2 ,z+ 3
4 ,y + 1

4 (19) x̄, z̄, ȳ (20) x + 1
4 , z̄+ 1

2 ,y + 3
4

(21) z+ 3
4 ,y + 1

4 , x̄ + 1
2 (22) z+ 1

4 , ȳ + 1
2 ,x + 3

4 (23) z̄+ 1
2 ,y + 3

4 ,x + 1
4 (24) z̄, ȳ, x̄

(25) x̄, ȳ, z̄ (26) x + 1
4 ,y + 3

4 , z̄+ 1
2 (27) x + 3

4 , ȳ+ 1
2 ,z+ 1

4 (28) x̄+ 1
2 ,y + 1

4 ,z+ 3
4

(29) z̄, x̄, ȳ (30) z̄+ 1
2 ,x + 1

4 ,y + 3
4 (31) z+ 1

4 ,x + 3
4 , ȳ + 1

2 (32) z+ 3
4 , x̄ + 1

2 ,y + 1
4

(33) ȳ, z̄, x̄ (34) y + 3
4 , z̄+ 1

2 ,x + 1
4 (35) ȳ + 1

2 ,z+ 1
4 ,x + 3

4 (36) y + 1
4 ,z+ 3

4 , x̄ + 1
2

(37) ȳ+ 1
4 , x̄ + 3

4 ,z+ 1
2 (38) y,x,z (39) ȳ + 3

4 ,x + 1
2 , z̄+ 1

4 (40) y + 1
2 , x̄+ 1

4 , z̄+ 3
4

(41) x̄+ 1
4 , z̄+ 3

4 ,y + 1
2 (42) x + 1

2 , z̄+ 1
4 , ȳ + 3

4 (43) x,z,y (44) x̄+ 3
4 ,z+ 1

2 , ȳ+ 1
4

(45) z̄+ 1
4 , ȳ + 3

4 ,x + 1
2 (46) z̄+ 3

4 ,y + 1
2 , x̄ + 1

4 (47) z+ 1
2 , ȳ+ 1

4 , x̄ + 3
4 (48) z,y,x

hkl : h + k = 2n and
h + l,k + l = 2n

0kl : k + l = 4n and
k, l = 2n

hhl : h + l = 2n
h00 : h = 4n

Special: as above, plus

96 h . . 2 0,y, ȳ 3
4 , ȳ+ 1

4 , ȳ + 1
2

1
4 ,y + 1

2 ,y + 3
4

1
2 , ȳ + 3

4 ,y + 1
4

ȳ,0,y ȳ + 1
2 ,

3
4 , ȳ + 1

4 y + 3
4 ,

1
4 ,y + 1

2 y + 1
4 ,

1
2 , ȳ + 3

4

y, ȳ,0 ȳ + 1
4 , ȳ + 1

2 ,
3
4 y + 1

2 ,y + 3
4 ,

1
4 ȳ + 3

4 ,y + 1
4 ,

1
2

0, ȳ,y 1
4 ,y + 3

4 ,y + 1
2

3
4 , ȳ + 1

2 , ȳ + 1
4

1
2 ,y + 1

4 , ȳ + 3
4

y,0, ȳ y + 1
2 ,

1
4 ,y + 3

4 ȳ + 1
4 ,

3
4 , ȳ + 1

2 ȳ + 3
4 ,

1
2 ,y + 1

4

ȳ,y,0 y + 3
4 ,y + 1

2 ,
1
4 ȳ + 1

2 , ȳ + 1
4 ,

3
4 y + 1

4 , ȳ + 3
4 ,

1
2

no extra conditions

96 g . . m x,x,z x̄ + 3
4 , x̄+ 1

4 ,z+ 1
2 x̄+ 1

4 ,x + 1
2 , z̄+ 3

4 x + 1
2 , x̄ + 3

4 , z̄+ 1
4

z,x,x z+ 1
2 , x̄ + 3

4 , x̄ + 1
4 z̄+ 3

4 , x̄ + 1
4 ,x + 1

2 z̄+ 1
4 ,x + 1

2 , x̄ + 3
4

x,z,x x̄ + 1
4 ,z+ 1

2 , x̄ + 3
4 x + 1

2 , z̄+ 3
4 , x̄ + 1

4 x̄ + 3
4 , z̄+ 1

4 ,x + 1
2

x + 3
4 ,x + 1

4 , z̄+ 1
2 x̄, x̄, z̄ x + 1

4 , x̄ + 1
2 ,z+ 3

4 x̄ + 1
2 ,x + 3

4 ,z+ 1
4

x + 3
4 ,z+ 1

4 , x̄ + 1
2 x̄ + 1

2 ,z+ 3
4 ,x + 1

4 x̄, z̄, x̄ x + 1
4 , z̄+ 1

2 ,x + 3
4

z+ 3
4 ,x + 1

4 , x̄ + 1
2 z+ 1

4 , x̄ + 1
2 ,x + 3

4 z̄+ 1
2 ,x + 3

4 ,x + 1
4 z̄, x̄, x̄

no extra conditions

48 f 2 . mm x, 1
8 ,

1
8 x̄+ 3

4 ,
1
8 ,

5
8

1
8 ,x,

1
8

5
8 , x̄ + 3

4 ,
1
8

1
8 ,

1
8 ,x

1
8 ,

5
8 , x̄ + 3

4
7
8 ,x + 1

4 ,
3
8

7
8 , x̄,

7
8 x + 3

4 ,
3
8 ,

3
8 x̄ + 1

2 ,
7
8 ,

3
8

7
8 ,

3
8 , x̄ + 1

2
3
8 ,

3
8 ,x + 3

4

hkl : h = 2n + 1
or h + k + l = 4n

32 e . 3 m x,x,x x̄ + 3
4 , x̄ + 1

4 ,x + 1
2

x̄+ 1
4 ,x + 1

2 , x̄ + 3
4 x + 1

2 , x̄ + 3
4 , x̄ + 1

4

x + 3
4 ,x + 1

4 , x̄ + 1
2 x̄, x̄, x̄

x + 1
4 , x̄ + 1

2 ,x + 3
4 x̄ + 1

2 ,x + 3
4 ,x + 1

4

no extra conditions

16 d . 3̄ m 1
2 ,

1
2 ,

1
2

1
4 ,

3
4 ,0

3
4 ,0, 1

4 0, 1
4 ,

3
4

16 c . 3̄ m 0,0,0 3
4 ,

1
4 ,

1
2

1
4 ,

1
2 ,

3
4

1
2 ,

3
4 ,

1
4

}
hkl : h = 2n + 1

or h,k, l = 4n + 2
or h,k, l = 4n

8 b 4̄ 3 m 3
8 ,

3
8 ,

3
8

1
8 ,

5
8 ,

1
8

8 a 4̄ 3 m 1
8 ,

1
8 ,

1
8

7
8 ,

3
8 ,

3
8

}
hkl : h = 2n + 1

or h + k + l = 4n

Symmetry of special projections
Along [001] p4mm
a′ = 1

4(a−b) b′ = 1
4 (a + b)

Origin at 1
8 ,

3
8 ,z

Along [111] p6mm
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2(−a + b) b′ = c
Origin at x,x,0
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F d 3̄m No. 227 CONTINUED

ORIGIN CHOICE 2

Maximal non-isomorphic subgroups
I [2] F 4̄3m (216) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+

[2] F 41 32 (210) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+
[2] F d 3̄1 (F d 3̄, 203) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+

{
[3] F 41/d 12/m (I 41/amd, 141) (1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
[3] F 41/d 12/m (I 41/amd, 141) (1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+
[3] F 41/d 12/m (I 41/amd, 141) (1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+

⎧
⎪⎪⎨

⎪⎪⎩

[4] F 1 3̄2/m (R 3̄m, 166) (1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
[4] F 1 3̄2/m (R 3̄m, 166) (1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48)+
[4] F 1 3̄2/m (R 3̄m, 166) (1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46)+
[4] F 1 3̄2/m (R 3̄m, 166) (1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46)+

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F d 3̄m (a′ = 3a,b′ = 3b,c′ = 3c) (227)

Minimal non-isomorphic supergroups
I none

II [2] Pn 3̄m (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (224)
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CONTINUED
(from page 700)

No. 227 F d 3̄m

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2) 3

8 ,
1
8 ,z (3) 2(0, 1

2 ,0) 1
8 ,y,

3
8 (4) 2( 1

2 ,0,0) x, 3
8 ,

1
8

(5) 3+ x,x,x (6) 3+ x̄+ 1
2 ,x+ 1

4 , x̄ (7) 3+ x+ 3
4 , x̄− 1

2 , x̄ (8) 3+ x̄+ 1
4 , x̄+ 3

4 ,x
(9) 3− x,x,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 5

12 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3 ) x̄+ 7
12 , x̄+ 5

12 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3 ) x̄− 1

6 ,x+ 7
12 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x− 1

4 ,
1
4 (14) 2 x, x̄,0 (15) 4−(0,0, 3

4 ) 3
8 ,

1
8 ,z (16) 4+(0,0, 1

4) − 1
8 ,

5
8 ,z

(17) 4−( 3
4 ,0,0) x, 3

8 ,
1
8 (18) 2(0, 1

2 ,
1
2 ) 1

4 ,y+ 1
4 ,y (19) 2 0,y,ȳ (20) 4+( 1

4 ,0,0) x,− 1
8 ,

5
8

(21) 4+(0, 1
4 ,0) 5

8 ,y,− 1
8 (22) 2( 1

2 ,0, 1
2 ) x− 1

4 ,
1
4 ,x (23) 4−(0, 3

4 ,0) 1
8 ,y,

3
8 (24) 2 x̄,0,x

(25) 1̄ 0,0,0 (26) d( 1
4 ,

3
4 ,0) x,y, 1

4 (27) d( 3
4 ,0, 1

4) x, 1
4 ,z (28) d(0, 1

4 ,
3
4) 1

4 ,y,z
(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄−1,x+ 3

4 , x̄; − 1
4 ,0, 3

4 (31) 3̄+ x− 1
4 , x̄+1, x̄; 0, 3

4 ,− 1
4 (32) 3̄+ x̄+ 3

4 , x̄− 1
4 ,x; 3

4 ,− 1
4 ,0

(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x+ 5
4 , x̄−1, x̄; 1

2 ,− 1
4 ,

3
4 (35) 3̄− x̄+ 1

4 , x̄+ 5
4 ,x; − 1

4 ,
3
4 ,

1
2 (36) 3̄− x̄+1,x+ 1

4 , x̄; 3
4 ,

1
2 ,− 1

4

(37) g(− 1
4 ,

1
4 ,

1
2) x+ 1

2 , x̄,z (38) m x,x,z (39) 4̄− 1
8 ,

5
8 ,z; 1

8 ,
5
8 ,

1
8 (40) 4̄+ 3

8 ,− 1
8 ,z; 3

8 ,− 1
8 ,

3
8

(41) 4̄− x, 1
8 ,

5
8 ; 1

8 ,
1
8 ,

5
8 (42) g( 1

2 ,− 1
4 ,

1
4) x,y+ 1

2 ,ȳ (43) m x,y,y (44) 4̄+ x, 3
8 ,− 1

8 ; 3
8 ,

3
8 ,− 1

8

(45) 4̄+ − 1
8 ,y,

3
8 ; − 1

8 ,
3
8 ,

3
8 (46) g( 1

4 ,
1
2 ,− 1

4) x̄+ 1
2 ,y,x (47) 4̄− 5

8 ,y,
1
8 ; 5

8 ,
1
8 ,

1
8 (48) m x,y,x

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2 3

8 ,
3
8 ,z (3) 2 1

8 ,y,
1
8 (4) 2( 1

2 ,0,0) x, 1
8 ,

3
8

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+( 1

3 ,− 1
3 ,

1
3 ) x̄+ 1

6 ,x+ 5
12 , x̄ (7) 3+ x+ 3

4 , x̄, x̄ (8) 3+ x̄+ 1
4 , x̄+ 1

4 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3− x+ 1

4 , x̄, x̄ (11) 3− x̄+ 3
4 , x̄+ 1

4 ,x (12) 3− x̄,x+ 3
4 , x̄

(13) 2( 3
4 ,

3
4 ,0) x,x,0 (14) 2(− 1

4 ,
1
4 ,0) x, x̄+ 1

4 ,
1
4 (15) 4−(0,0, 1

4 ) 1
8 ,− 1

8 ,z (16) 4+(0,0, 3
4) 1

8 ,
3
8 ,z

(17) 4−( 3
4 ,0,0) x, 3

8 ,− 3
8 (18) 2(0, 1

2 ,
1
2 ) 1

4 ,y− 1
4 ,y (19) 2 0,y+ 1

2 ,ȳ (20) 4+( 1
4 ,0,0) x,− 1

8 ,
1
8

(21) 4+(0, 3
4 ,0) 3

8 ,y,− 3
8 (22) 2( 1

4 ,0, 1
4 ) x,0,x (23) 4−(0, 1

4 ,0) − 1
8 ,y,

5
8 (24) 2(− 1

4 ,0, 1
4) x̄+ 1

4 ,
1
4 ,x

(25) 1̄ 0, 1
4 ,

1
4 (26) d( 1

4 ,
1
4 ,0) x,y,0 (27) d( 3

4 ,0, 3
4) x,0,z (28) d(0, 3

4 ,
1
4) 1

4 ,y,z
(29) 3̄+ x,x+ 1

2 ,x; 0, 1
2 ,0 (30) 3̄+ x̄−1,x+ 5

4 , x̄; − 1
4 ,

1
2 ,

3
4 (31) 3̄+ x− 1

4 , x̄+ 1
2 , x̄; 0, 1

4 ,− 1
4 (32) 3̄+ x̄+ 3

4 , x̄− 3
4 ,x; 3

4 ,− 3
4 ,0

(33) 3̄− x− 1
2 ,x− 1

2 ,x; 0,0, 1
2 (34) 3̄− x+ 3

4 , x̄− 3
2 , x̄; 0,− 3

4 ,
3
4 (35) 3̄− x̄− 1

4 , x̄+ 3
4 ,x; − 1

4 ,
3
4 ,0 (36) 3̄− x̄+ 1

2 ,x− 1
4 , x̄; 1

4 ,0,− 1
4

(37) m x+ 1
4 , x̄,z (38) g( 1

4 ,
1
4 ,

1
2 ) x− 1

4 ,x,z (39) 4̄− 3
8 ,

3
8 ,z; 3

8 ,
3
8 ,

3
8 (40) 4̄+ 5

8 ,
1
8 ,z; 5

8 ,
1
8 ,

1
8

(41) 4̄− x, 1
8 ,

1
8 ; 1

8 ,
1
8 ,

1
8 (42) g( 1

2 ,
1
4 ,− 1

4) x,y+ 1
2 ,ȳ (43) g(0, 1

2 ,
1
2 ) x,y,y (44) 4̄+ x, 3

8 ,
3
8 ; 3

8 ,
3
8 ,

3
8

(45) 4̄+ 1
8 ,y,

1
8 ; 1

8 ,
1
8 ,

1
8 (46) m x̄+ 3

4 ,y,x (47) 4̄− 3
8 ,y,− 1

8 ; 3
8 ,

3
8 ,− 1

8 (48) g( 1
4 ,

1
2 ,

1
4 ) x− 1

4 ,y,x

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2 1

8 ,
1
8 ,z (3) 2(0, 1

2 ,0) 3
8 ,y,

1
8 (4) 2 x, 3

8 ,
3
8

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+ x̄,x+ 3

4 , x̄ (7) 3+ x+ 1
4 , x̄, x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 5
12 , x̄+ 7

12 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3− x+ 1

4 , x̄+ 1
2 , x̄ (11) 3− x̄+ 3

4 , x̄+ 3
4 ,x (12) 3− x̄,x+ 1

4 , x̄
(13) 2( 1

4 ,
1
4 ,0) x,x,0 (14) 2( 1

4 ,− 1
4 ,0) x, x̄+ 1

4 ,
1
4 (15) 4−(0,0, 1

4 ) 5
8 ,− 1

8 ,z (16) 4+(0,0, 3
4) − 3

8 ,
3
8 ,z

(17) 4−( 1
4 ,0,0) x, 1

8 ,− 1
8 (18) 2(0, 3

4 ,
3
4 ) 0,y,y (19) 2(0,− 1

4 ,
1
4) 1

4 ,y+ 1
4 ,ȳ (20) 4+( 3

4 ,0,0) x, 1
8 ,

3
8

(21) 4+(0, 1
4 ,0) 1

8 ,y,− 1
8 (22) 2( 1

2 ,0, 1
2 ) x+ 1

4 ,
1
4 ,x (23) 4−(0, 3

4 ,0) − 3
8 ,y,

3
8 (24) 2 x̄+ 1

2 ,0,x
(25) 1̄ 1

4 ,0, 1
4 (26) d( 3

4 ,
3
4 ,0) x,y,0 (27) d( 1

4 ,0, 3
4) x, 1

4 ,z (28) d(0, 1
4 ,

1
4) 0,y,z

(29) 3̄+ x− 1
2 ,x− 1

2 ,x; 0,0, 1
2 (30) 3̄+ x̄− 1

2 ,x+ 1
4 , x̄; − 1

4 ,0, 1
4 (31) 3̄+ x− 3

4 , x̄+ 3
2 , x̄; 0, 3

4 ,− 3
4 (32) 3̄+ x̄+ 5

4 , x̄+ 1
4 ,x; 3

4 ,− 1
4 ,

1
2

(33) 3̄− x+ 1
2 ,x,x; 1

2 ,0,0 (34) 3̄− x+ 3
4 , x̄−1, x̄; 0,− 1

4 ,
3
4 (35) 3̄− x̄− 1

4 , x̄+ 1
4 ,x; − 1

4 ,
1
4 ,0 (36) 3̄− x̄+ 3

2 ,x− 3
4 , x̄; 3

4 ,0,− 3
4

(37) m x+ 3
4 , x̄,z (38) g( 1

4 ,
1
4 ,

1
2 ) x+ 1

4 ,x,z (39) 4̄− − 1
8 ,

3
8 ,z; − 1

8 ,
3
8 ,

3
8 (40) 4̄+ 1

8 ,
1
8 ,z; 1

8 ,
1
8 ,

1
8

(41) 4̄− x, 3
8 ,

3
8 ; 3

8 ,
3
8 ,

3
8 (42) m x,y+ 1

4 ,ȳ (43) g( 1
2 ,

1
4 ,

1
4 ) x,y− 1

4 ,y (44) 4̄+ x, 5
8 ,

1
8 ; 1

8 ,
5
8 ,

1
8

(45) 4̄+ 3
8 ,y,

3
8 ; 3

8 ,
3
8 ,

3
8 (46) g(− 1

4 ,
1
2 ,

1
4) x̄+ 1

2 ,y,x (47) 4̄− 1
8 ,y,

1
8 ; 1

8 ,
1
8 ,

1
8 (48) g( 1

2 ,0, 1
2 ) x,y,x

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0,0, 1

2) 1
8 ,

3
8 ,z (3) 2 3

8 ,y,
3
8 (4) 2 x, 1

8 ,
1
8

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄,x+ 1

4 , x̄ (7) 3+(− 1
3 ,

1
3 ,

1
3 ) x+ 7

12 , x̄− 1
6 , x̄ (8) 3+ x̄+ 3

4 , x̄+ 3
4 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x+ 3

4 , x̄, x̄ (11) 3− x̄+ 1
4 , x̄+ 1

4 ,x (12) 3− x̄− 1
2 ,x+ 3

4 , x̄
(13) 2( 1

2 ,
1
2 ,0) x,x+ 1

4 ,
1
4 (14) 2 x, x̄+ 1

2 ,0 (15) 4−(0,0, 3
4 ) 3

8 ,− 3
8 ,z (16) 4+(0,0, 1

4) − 1
8 ,

1
8 ,z

(17) 4−( 1
4 ,0,0) x, 5

8 ,− 1
8 (18) 2(0, 1

4 ,
1
4 ) 0,y,y (19) 2(0, 1

4 ,− 1
4) 1

4 ,y+ 1
4 ,ȳ (20) 4+( 3

4 ,0,0) x,− 3
8 ,

3
8

(21) 4+(0, 3
4 ,0) 3

8 ,y,
1
8 (22) 2( 3

4 ,0, 3
4 ) x,0,x (23) 4−(0, 1

4 ,0) − 1
8 ,y,

1
8 (24) 2( 1

4 ,0,− 1
4) x̄+ 1

4 ,
1
4 ,x

(25) 1̄ 1
4 ,

1
4 ,0 (26) d( 3

4 ,
1
4 ,0) x,y, 1

4 (27) d( 1
4 ,0, 1

4) x,0,z (28) d(0, 3
4 ,

3
4) 0,y,z

(29) 3̄+ x+ 1
2 ,x,x; 1

2 ,0,0 (30) 3̄+ x̄− 3
2 ,x+ 3

4 , x̄; − 3
4 ,0, 3

4 (31) 3̄+ x+ 1
4 , x̄+1, x̄; 1

2 ,
3
4 ,− 1

4 (32) 3̄+ x̄+ 1
4 , x̄− 1

4 ,x; 1
4 ,− 1

4 ,0
(33) 3̄− x,x+ 1

2 ,x; 0, 1
2 ,0 (34) 3̄− x+ 1

4 , x̄− 1
2 , x̄; 0,− 1

4 ,
1
4 (35) 3̄− x̄− 3

4 , x̄+ 3
4 ,x; − 3

4 ,
3
4 ,0 (36) 3̄− x̄+1,x− 1

4 , x̄; 3
4 ,0,− 1

4

(37) g( 1
4 ,− 1

4 ,
1
2) x+ 1

2 , x̄,z (38) g( 1
2 ,

1
2 ,0) x,x,z (39) 4̄− 1

8 ,
1
8 ,z; 1

8 ,
1
8 ,

1
8 (40) 4̄+ 3

8 ,
3
8 ,z; 3

8 ,
3
8 ,

3
8

(41) 4̄− x,− 1
8 ,

3
8 ; 3

8 ,− 1
8 ,

3
8 (42) m x,y+ 3

4 ,ȳ (43) g( 1
2 ,

1
4 ,

1
4 ) x,y+ 1

4 ,y (44) 4̄+ x, 1
8 ,

1
8 ; 1

8 ,
1
8 ,

1
8

(45) 4̄+ 1
8 ,y,

5
8 ; 1

8 ,
1
8 ,

5
8 (46) m x̄+ 1

4 ,y,x (47) 4̄− 3
8 ,y,

3
8 ; 3

8 ,
3
8 ,

3
8 (48) g( 1

4 ,
1
2 ,

1
4 ) x+ 1

4 ,y,x
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CONTINUED No. 228 F d 3̄c

Origin at 23, at − 3
8 ,− 3

8 ,− 3
8 from centre (3̄)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

8 ; − 1
8 ≤ z ≤ 1

8 ; y ≤ min( 1
2 − x,x); −y ≤ z ≤ y

Vertices 0,0,0 1
2 ,0,0 3

8 ,
1
8 ,

1
8

1
8 ,

1
8 ,

1
8

3
8 ,

1
8 ,− 1

8
1
8 ,

1
8 ,− 1

8

Symmetry operations
(given on page 707)

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

192 h 1 (1) x,y,z (2) x̄, ȳ + 1
2 ,z+ 1

2 (3) x̄ + 1
2 ,y + 1

2 , z̄ (4) x + 1
2 , ȳ, z̄+ 1

2

(5) z,x,y (6) z+ 1
2 , x̄, ȳ+ 1

2 (7) z̄, x̄ + 1
2 ,y + 1

2 (8) z̄+ 1
2 ,x + 1

2 , ȳ
(9) y,z,x (10) ȳ+ 1

2 ,z+ 1
2 , x̄ (11) y + 1

2 , z̄, x̄ + 1
2 (12) ȳ, z̄+ 1

2 ,x + 1
2

(13) y + 3
4 ,x + 1

4 , z̄+ 3
4 (14) ȳ+ 1

4 , x̄ + 1
4 , z̄+ 1

4 (15) y + 1
4 , x̄ + 3

4 ,z+ 3
4 (16) ȳ+ 3

4 ,x + 3
4 ,z+ 1

4

(17) x + 3
4 ,z+ 1

4 , ȳ+ 3
4 (18) x̄ + 3

4 ,z+ 3
4 ,y + 1

4 (19) x̄ + 1
4 , z̄+ 1

4 , ȳ + 1
4 (20) x + 1

4 , z̄+ 3
4 ,y + 3

4

(21) z+ 3
4 ,y + 1

4 , x̄ + 3
4 (22) z+ 1

4 , ȳ + 3
4 ,x + 3

4 (23) z̄+ 3
4 ,y + 3

4 ,x + 1
4 (24) z̄+ 1

4 , ȳ + 1
4 , x̄ + 1

4

(25) x̄+ 3
4 , ȳ + 3

4 , z̄+ 3
4 (26) x + 3

4 ,y + 1
4 , z̄+ 1

4 (27) x + 1
4 , ȳ+ 1

4 ,z+ 3
4 (28) x̄+ 1

4 ,y + 3
4 ,z+ 1

4

(29) z̄+ 3
4 , x̄ + 3

4 , ȳ+ 3
4 (30) z̄+ 1

4 ,x + 3
4 ,y + 1

4 (31) z+ 3
4 ,x + 1

4 , ȳ + 1
4 (32) z+ 1

4 , x̄ + 1
4 ,y + 3

4

(33) ȳ+ 3
4 , z̄+ 3

4 , x̄ + 3
4 (34) y + 1

4 , z̄+ 1
4 ,x + 3

4 (35) ȳ + 1
4 ,z+ 3

4 ,x + 1
4 (36) y + 3

4 ,z+ 1
4 , x̄ + 1

4

(37) ȳ, x̄ + 1
2 ,z (38) y + 1

2 ,x + 1
2 ,z+ 1

2 (39) ȳ + 1
2 ,x, z̄ (40) y, x̄, z̄+ 1

2

(41) x̄, z̄+ 1
2 ,y (42) x, z̄, ȳ+ 1

2 (43) x + 1
2 ,z+ 1

2 ,y + 1
2 (44) x̄+ 1

2 ,z, ȳ
(45) z̄, ȳ+ 1

2 ,x (46) z̄+ 1
2 ,y, x̄ (47) z, ȳ, x̄+ 1

2 (48) z+ 1
2 ,y + 1

2 ,x + 1
2

hkl : h + k = 2n and
h + l,k + l = 2n

0kl : k + l = 4n and
k, l = 2n

hhl : h, l = 2n
h00 : h = 4n

Special: as above, plus

96 g . . 2 1
8 ,y, ȳ + 1

4
7
8 , ȳ + 1

2 , ȳ + 3
4

3
8 ,y + 1

2 ,y + 3
4

5
8 , ȳ,y + 1

4

ȳ+ 1
4 ,

1
8 ,y ȳ + 3

4 ,
7
8 , ȳ + 1

2 y + 3
4 ,

3
8 ,y + 1

2 y + 1
4 ,

5
8 , ȳ

y, ȳ + 1
4 ,

1
8 ȳ + 1

2 , ȳ+ 3
4 ,

7
8 y + 1

2 ,y + 3
4 ,

3
8 ȳ,y + 1

4 ,
5
8

5
8 , ȳ + 3

4 ,y + 1
2

7
8 ,y + 1

4 ,y
3
8 , ȳ+ 1

4 , ȳ
1
8 ,y + 3

4 , ȳ + 1
2

y + 1
2 ,

5
8 , ȳ+ 3

4 y, 7
8 ,y + 1

4 ȳ, 3
8 , ȳ + 1

4 ȳ+ 1
2 ,

1
8 ,y + 3

4

ȳ+ 3
4 ,y + 1

2 ,
5
8 y + 1

4 ,y,
7
8 ȳ + 1

4 , ȳ,
3
8 y + 3

4 , ȳ + 1
2 ,

1
8

no extra conditions

96 f 2 . . x,0,0 x̄, 1
2 ,

1
2 0,x,0 1

2 , x̄,
1
2 0,0,x 1

2 ,
1
2 , x̄

3
4 ,x + 1

4 ,
3
4

1
4 , x̄ + 1

4 ,
1
4 x + 3

4 ,
1
4 ,

3
4 x̄ + 3

4 ,
3
4 ,

1
4

3
4 ,

1
4 , x̄ + 3

4
1
4 ,

3
4 ,x + 3

4

x̄+ 3
4 ,

3
4 ,

3
4 x + 3

4 ,
1
4 ,

1
4

3
4 , x̄ + 3

4 ,
3
4

1
4 ,x + 3

4 ,
1
4

3
4 ,

3
4 , x̄ + 3

4
1
4 ,

1
4 ,x + 3

4

0, x̄+ 1
2 ,0

1
2 ,x + 1

2 ,
1
2 x̄, 1

2 ,0 x,0, 1
2 0, 1

2 ,x
1
2 ,0, x̄

hkl : h + k + l = 4n

64 e . 3 . x,x,x x̄, x̄ + 1
2 ,x + 1

2 x̄+ 1
2 ,x + 1

2 , x̄ x + 1
2 , x̄, x̄ + 1

2

x + 3
4 ,x + 1

4 , x̄ + 3
4 x̄+ 1

4 , x̄ + 1
4 , x̄+ 1

4 x + 1
4 , x̄ + 3

4 ,x + 3
4 x̄ + 3

4 ,x + 3
4 ,x + 1

4

x̄+ 3
4 , x̄ + 3

4 , x̄ + 3
4 x + 3

4 ,x + 1
4 , x̄+ 1

4 x + 1
4 , x̄ + 1

4 ,x + 3
4 x̄ + 1

4 ,x + 3
4 ,x + 1

4

x̄, x̄ + 1
2 ,x x + 1

2 ,x + 1
2 ,x + 1

2 x̄+ 1
2 ,x, x̄ x, x̄, x̄ + 1

2

hkl : h = 2n

48 d 4̄ . . 1
4 ,0,0 3

4 ,
1
2 ,

1
2 0, 1

4 ,0
1
2 ,

3
4 ,

1
2 0,0, 1

4
1
2 ,

1
2 ,

3
4

3
4 ,

1
2 ,

3
4

1
4 ,0, 1

4 0, 1
4 ,

3
4

1
2 ,

3
4 ,

1
4

3
4 ,

1
4 ,

1
2

1
4 ,

3
4 ,0

hkl : h + k + l = 4n

32 c . 3̄ . 3
8 ,

3
8 ,

3
8

5
8 ,

1
8 ,

7
8

1
8 ,

7
8 ,

5
8

7
8 ,

5
8 ,

1
8

1
8 ,

5
8 ,

3
8

7
8 ,

7
8 ,

7
8

5
8 ,

3
8 ,

1
8

3
8 ,

1
8 ,

5
8 hkl : h,k, l = 4n + 2

or h,k, l = 4n

32 b . 3 2 1
8 ,

1
8 ,

1
8

7
8 ,

3
8 ,

5
8

3
8 ,

5
8 ,

7
8

5
8 ,

7
8 ,

3
8

5
8 ,

5
8 ,

5
8

7
8 ,

3
8 ,

1
8

3
8 ,

1
8 ,

7
8

1
8 ,

7
8 ,

3
8 hkl : h,k, l = 4n + 2

or h,k, l = 4n

16 a 2 3 . 0,0,0 3
4 ,

1
4 ,

3
4

3
4 ,

3
4 ,

3
4 0, 1

2 ,0 hkl : h + k + l = 4n
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F d 3̄c No. 228 CONTINUED

ORIGIN CHOICE 1

Symmetry of special projections
Along [001] p4mm
a′ = 1

4(a−b) b′ = 1
4 (a + b)

Origin at 0,0,z

Along [111] p6mm
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

4(−a + b) b′ = 1
2 c

Origin at x,x, 1
8

Maximal non-isomorphic subgroups
I [2] F 4̄3c (219) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+

[2] F 41 32 (210) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+
[2] F d 3̄1 (F d 3̄, 203) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+

{
[3] F 41/d 12/c (I 41/acd, 142) (1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
[3] F 41/d 12/c (I 41/acd, 142) (1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+
[3] F 41/d 12/c (I 41/acd, 142) (1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+

⎧
⎪⎪⎨

⎪⎪⎩

[4] F 1 3̄2/c (R 3̄c, 167) (1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
[4] F 1 3̄2/c (R 3̄c, 167) (1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48)+
[4] F 1 3̄2/c (R 3̄c, 167) (1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46)+
[4] F 1 3̄2/c (R 3̄c, 167) (1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F d 3̄c (a′ = 3a,b′ = 3b,c′ = 3c) (228)

Minimal non-isomorphic supergroups
I none

II [2] Pn 3̄m (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (224)
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CONTINUED
(from page 705)

No. 228 F d 3̄c

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 0, 1

4 ,z (3) 2(0, 1
2 ,0) 1

4 ,y,0 (4) 2( 1
2 ,0,0) x,0, 1

4

(5) 3+ x,x,x (6) 3+( 1
3 ,− 1

3 ,
1
3) x̄+ 1

6 ,x+ 1
6 , x̄ (7) 3+(− 1

3 ,
1
3 ,

1
3 ) x+ 1

3 , x̄− 1
6 , x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
6 , x̄+ 1

3 ,x
(9) 3− x,x,x (10) 3− x, x̄+ 1

2 , x̄ (11) 3− x̄+ 1
2 , x̄,x (12) 3− x̄− 1

2 ,x+ 1
2 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x− 1

4 ,
3
8 (14) 2 x, x̄+ 1

4 ,
1
8 (15) 4−(0,0, 3

4 ) 1
2 ,

1
4 ,z (16) 4+(0,0, 1

4 ) 0, 3
4 ,z

(17) 4−( 3
4 ,0,0) x, 1

2 ,
1
4 (18) 2(0, 1

2 ,
1
2) 3

8 ,y+ 1
4 ,y (19) 2 1

8 ,y+ 1
4 ,ȳ (20) 4+( 1

4 ,0,0) x,0, 3
4

(21) 4+(0, 1
4 ,0) 3

4 ,y,0 (22) 2( 1
2 ,0, 1

2) x− 1
4 ,

3
8 ,x (23) 4−(0, 3

4 ,0) 1
4 ,y,

1
2 (24) 2 x̄+ 1

4 ,
1
8 ,x

(25) 1̄ 3
8 ,

3
8 ,

3
8 (26) d( 3

4 ,
1
4 ,0) x,y, 1

8 (27) d( 1
4 ,0, 3

4 ) x, 1
8 ,z (28) d(0, 3

4 ,
1
4 ) 1

8 ,y,z
(29) 3̄+ x,x,x; 3

8 ,
3
8 ,

3
8 (30) 3̄+ x̄−1,x+1, x̄; − 3

8 ,
3
8 ,

5
8 (31) 3̄+ x, x̄+1, x̄; 3

8 ,
5
8 ,− 3

8 (32) 3̄+ x̄+1, x̄,x; 5
8 ,− 3

8 ,
3
8

(33) 3̄− x,x,x; 3
8 ,

3
8 ,

3
8 (34) 3̄− x+ 1

2 , x̄−1, x̄; − 1
8 ,− 3

8 ,
5
8 (35) 3̄− x̄− 1

2 , x̄+ 1
2 ,x; − 3

8 ,
5
8 ,− 1

8 (36) 3̄− x̄+1,x− 1
2 , x̄; 5

8 ,− 1
8 ,− 3

8

(37) g(− 1
4 ,

1
4 ,0) x+ 1

4 , x̄,z (38) n( 1
2 ,

1
2 ,

1
2 ) x,x,z (39) 4̄− 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,0 (40) 4̄+ 0,0,z; 0,0, 1

4

(41) 4̄− x, 1
4 ,

1
4 ; 0, 1

4 ,
1
4 (42) g(0,− 1

4 ,
1
4 ) x,y+ 1

4 ,ȳ (43) n( 1
2 ,

1
2 ,

1
2 ) x,y,y (44) 4̄+ x,0,0; 1

4 ,0,0
(45) 4̄+ 0,y,0; 0, 1

4 ,0 (46) g( 1
4 ,0,− 1

4 ) x̄+ 1
4 ,y,x (47) 4̄− 1

4 ,y,
1
4 ; 1

4 ,0, 1
4 (48) n( 1

2 ,
1
2 ,

1
2 ) x,y,x

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2 0,0,z (3) 2 1

4 ,y,
1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄+ 1
2 , x̄+ 1

2 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3− x+ 1

2 , x̄, x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3 ) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3− x̄,x, x̄
(13) 2( 3

4 ,
3
4 ,0) x,x, 1

8 (14) 2(− 1
4 ,

1
4 ,0) x, x̄+ 1

2 ,
3
8 (15) 4−(0,0, 1

4 ) 1
4 ,0,z (16) 4+(0,0, 3

4 ) 1
4 ,

1
2 ,z

(17) 4−( 3
4 ,0,0) x, 1

2 ,− 1
4 (18) 2(0, 1

2 ,
1
2) 3

8 ,y− 1
4 ,y (19) 2 1

8 ,y+ 3
4 ,ȳ (20) 4+( 1

4 ,0,0) x,0, 1
4

(21) 4+(0, 3
4 ,0) 1

2 ,y,− 1
4 (22) 2( 1

4 ,0, 1
4) x, 1

8 ,x (23) 4−(0, 1
4 ,0) 0,y, 3

4 (24) 2(− 1
4 ,0, 1

4 ) x̄+ 1
2 ,

3
8 ,x

(25) 1̄ 3
8 ,

1
8 ,

1
8 (26) d( 3

4 ,
3
4 ,0) x,y, 3

8 (27) d( 1
4 ,0, 1

4 ) x, 3
8 ,z (28) d(0, 1

4 ,
3
4 ) 1

8 ,y,z
(29) 3̄+ x,x− 1

2 ,x; 3
8 ,− 1

8 ,
3
8 (30) 3̄+ x̄−1,x+ 1

2 , x̄; − 3
8 ,− 1

8 ,
5
8 (31) 3̄+ x, x̄+ 3

2 , x̄; 3
8 ,

9
8 ,− 3

8 (32) 3̄+ x̄+1, x̄+ 1
2 ,x; 5

8 ,
1
8 ,

3
8

(33) 3̄− x+ 1
2 ,x+ 1

2 ,x; 3
8 ,

3
8 ,− 1

8 (34) 3̄− x+1, x̄− 1
2 , x̄; 3

8 ,
1
8 ,

5
8 (35) 3̄− x̄, x̄+1,x; − 3

8 ,
5
8 ,

3
8 (36) 3̄− x̄+ 3

2 ,x, x̄; 9
8 ,

3
8 ,− 3

8

(37) c x, x̄,z (38) g( 1
4 ,

1
4 ,0) x+ 1

4 ,x,z (39) 4̄− 0, 1
2 ,z; 0, 1

2 ,
1
4 (40) 4̄+ 1

4 ,
1
4 ,z; 1

4 ,
1
4 ,0

(41) 4̄− x,− 1
4 ,

1
4 ; 0,− 1

4 ,
1
4 (42) g(0, 1

4 ,− 1
4 ) x,y+ 1

4 ,ȳ (43) a x,y,y (44) 4̄+ x, 1
2 ,0; 1

4 ,
1
2 ,0

(45) 4̄+ − 1
4 ,y,

1
4 ; − 1

4 ,0, 1
4 (46) b x̄+ 1

2 ,y,x (47) 4̄− 0,y,0; 0, 1
4 ,0 (48) g( 1

4 ,0, 1
4 ) x+ 1

4 ,y,x

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2 1

4 ,
1
4 ,z (3) 2(0, 1

2 ,0) 0,y, 1
4 (4) 2 x,0,0

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+ x̄,x, x̄ (7) 3+ x+ 1

2 , x̄, x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x+ 1

2 , x̄
(13) 2( 1

4 ,
1
4 ,0) x,x, 1

8 (14) 2( 1
4 ,− 1

4 ,0) x, x̄+ 1
2 ,

3
8 (15) 4−(0,0, 1

4 ) 3
4 ,0,z (16) 4+(0,0, 3

4 ) − 1
4 ,

1
2 ,z

(17) 4−( 1
4 ,0,0) x, 1

4 ,0 (18) 2(0, 3
4 ,

3
4) 1

8 ,y,y (19) 2(0,− 1
4 ,

1
4 ) 3

8 ,y+ 1
2 ,ȳ (20) 4+( 3

4 ,0,0) x, 1
4 ,

1
2

(21) 4+(0, 1
4 ,0) 1

4 ,y,0 (22) 2( 1
2 ,0, 1

2) x+ 1
4 ,

3
8 ,x (23) 4−(0, 3

4 ,0) − 1
4 ,y,

1
2 (24) 2 x̄+ 3

4 ,
1
8 ,x

(25) 1̄ 1
8 ,

3
8 ,

1
8 (26) d( 1

4 ,
1
4 ,0) x,y, 3

8 (27) d( 3
4 ,0, 1

4 ) x, 1
8 ,z (28) d(0, 3

4 ,
3
4 ) 3

8 ,y,z
(29) 3̄+ x+ 1

2 ,x+ 1
2 ,x; 3

8 ,
3
8 ,− 1

8 (30) 3̄+ x̄− 3
2 ,x+ 3

2 , x̄; − 3
8 ,

3
8 ,

9
8 (31) 3̄+ x+ 1

2 , x̄+ 1
2 , x̄; 3

8 ,
5
8 ,

1
8 (32) 3̄+ x̄+ 1

2 , x̄− 1
2 ,x; 5

8 ,− 3
8 ,− 1

8

(33) 3̄− x− 1
2 ,x,x; − 1

8 ,
3
8 ,

3
8 (34) 3̄− x+1, x̄−1, x̄; 3

8 ,− 3
8 ,

5
8 (35) 3̄− x̄, x̄+ 3

2 ,x; − 3
8 ,

9
8 ,

3
8 (36) 3̄− x̄+ 1

2 ,x+ 1
2 , x̄; 5

8 ,
3
8 ,

1
8

(37) c x+ 1
2 , x̄,z (38) g( 1

4 ,
1
4 ,0) x− 1

4 ,x,z (39) 4̄− 0,0,z; 0,0, 1
4 (40) 4̄+ 1

4 ,− 1
4 ,z; 1

4 ,− 1
4 ,0

(41) 4̄− x,0, 1
2 ; 1

4 ,0, 1
2 (42) a x,y,ȳ (43) g(0, 1

4 ,
1
4 ) x,y+ 1

4 ,y (44) 4̄+ x, 1
4 ,

1
4 ; 0, 1

4 ,
1
4

(45) 4̄+ 0,y, 1
2 ; 0, 1

4 ,
1
2 (46) g(− 1

4 ,0, 1
4 ) x̄+ 1

4 ,y,x (47) 4̄− 1
4 ,y,− 1

4 ; 1
4 ,0,− 1

4 (48) b x,y,x

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0,0, 1

2 ) 1
4 ,0,z (3) 2 0,y,0 (4) 2 x, 1

4 ,
1
4

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄,x+ 1

2 , x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x, x̄, x̄ (11) 3− x̄+ 1

2 , x̄+ 1
2 ,x (12) 3−( 1

3 ,− 1
3 ,

1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x+ 1

4 ,
3
8 (14) 2 x, x̄+ 3

4 ,
1
8 (15) 4−(0,0, 3

4 ) 1
2 ,− 1

4 ,z (16) 4+(0,0, 1
4 ) 0, 1

4 ,z
(17) 4−( 1

4 ,0,0) x, 3
4 ,0 (18) 2(0, 1

4 ,
1
4) 1

8 ,y,y (19) 2(0, 1
4 ,− 1

4 ) 3
8 ,y+ 1

2 ,ȳ (20) 4+( 3
4 ,0,0) x,− 1

4 ,
1
2

(21) 4+(0, 3
4 ,0) 1

2 ,y,
1
4 (22) 2( 3

4 ,0, 3
4) x, 1

8 ,x (23) 4−(0, 1
4 ,0) 0,y, 1

4 (24) 2( 1
4 ,0,− 1

4 ) x̄+ 1
2 ,

3
8 ,x

(25) 1̄ 1
8 ,

1
8 ,

3
8 (26) d( 1

4 ,
3
4 ,0) x,y, 1

8 (27) d( 3
4 ,0, 3

4 ) x, 3
8 ,z (28) d(0, 1

4 ,
1
4 ) 3

8 ,y,z
(29) 3̄+ x− 1

2 ,x,x; − 1
8 ,

3
8 ,

3
8 (30) 3̄+ x̄− 1

2 ,x+1, x̄; 1
8 ,

3
8 ,

5
8 (31) 3̄+ x− 1

2 , x̄+1, x̄; − 1
8 ,

5
8 ,− 3

8 (32) 3̄+ x̄+ 3
2 , x̄,x; 9

8 ,− 3
8 ,

3
8

(33) 3̄− x,x− 1
2 ,x; 3

8 ,− 1
8 ,

3
8 (34) 3̄− x+ 3

2 , x̄− 3
2 , x̄; 3

8 ,− 3
8 ,

9
8 (35) 3̄− x̄+ 1

2 , x̄+1,x; 1
8 ,

5
8 ,

3
8 (36) 3̄− x̄+1,x, x̄; 5

8 ,
3
8 ,− 3

8

(37) g( 1
4 ,− 1

4 ,0) x+ 1
4 , x̄,z (38) c x,x,z (39) 4̄− − 1

4 ,
1
4 ,z; − 1

4 ,
1
4 ,0 (40) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4

(41) 4̄− x,0,0; 1
4 ,0,0 (42) a x,y+ 1

2 ,ȳ (43) g(0, 1
4 ,

1
4 ) x,y− 1

4 ,y (44) 4̄+ x, 1
4 ,− 1

4 ; 0, 1
4 ,− 1

4

(45) 4̄+ 1
4 ,y,

1
4 ; 1

4 ,0, 1
4 (46) b x̄,y,x (47) 4̄− 1

2 ,y,0; 1
2 ,

1
4 ,0 (48) g( 1

4 ,0, 1
4 ) x− 1

4 ,y,x
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F d 3̄c O8
h m 3̄m Cubic

No. 228 F 41/d 3̄ 2/c Patterson symmetry F m 3̄m

ORIGIN CHOICE 2
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CONTINUED No. 228 F d 3̄c

Origin at centre (3̄), at 3
8 ,

3
8 ,

3
8 from 23

Asymmetric unit − 1
8 ≤ x ≤ 3

8 ; − 1
8 ≤ y ≤ 0; − 1

4 ≤ z ≤ 0; y ≤ min( 1
4 − x,x); −y− 1

4 ≤ z ≤ y

Vertices − 1
8 ,− 1

8 ,− 1
8

3
8 ,− 1

8 ,− 1
8

1
4 ,0,0 0,0,0 1

4 ,0,− 1
4 0,0,− 1

4

Symmetry operations
(given on page 711)

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t(0, 1
2 ,

1
2 ); t( 1

2 ,0, 1
2 ); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ (0, 1
2 ,

1
2)+ ( 1

2 ,0, 1
2 )+ ( 1

2 ,
1
2 ,0)+

Reflection conditions

h,k, l permutable
General:

192 h 1 (1) x,y,z (2) x̄+ 1
4 , ȳ + 3

4 ,z+ 1
2 (3) x̄ + 3

4 ,y + 1
2 , z̄+ 1

4 (4) x + 1
2 , ȳ+ 1

4 , z̄+ 3
4

(5) z,x,y (6) z+ 1
2 , x̄ + 1

4 , ȳ+ 3
4 (7) z̄+ 1

4 , x̄ + 3
4 ,y + 1

2 (8) z̄+ 3
4 ,x + 1

2 , ȳ + 1
4

(9) y,z,x (10) ȳ+ 3
4 ,z+ 1

2 , x̄+ 1
4 (11) y + 1

2 , z̄+ 1
4 , x̄ + 3

4 (12) ȳ + 1
4 , z̄+ 3

4 ,x + 1
2

(13) y + 3
4 ,x + 1

4 , z̄ (14) ȳ+ 1
2 , x̄ + 1

2 , z̄+ 1
2 (15) y + 1

4 , x̄,z+ 3
4 (16) ȳ,x + 3

4 ,z+ 1
4

(17) x + 3
4 ,z+ 1

4 , ȳ (18) x̄,z+ 3
4 ,y + 1

4 (19) x̄ + 1
2 , z̄+ 1

2 , ȳ + 1
2 (20) x + 1

4 , z̄,y + 3
4

(21) z+ 3
4 ,y + 1

4 , x̄ (22) z+ 1
4 , ȳ,x + 3

4 (23) z̄,y + 3
4 ,x + 1

4 (24) z̄+ 1
2 , ȳ+ 1

2 , x̄ + 1
2

(25) x̄, ȳ, z̄ (26) x + 3
4 ,y + 1

4 , z̄+ 1
2 (27) x + 1

4 , ȳ + 1
2 ,z+ 3

4 (28) x̄ + 1
2 ,y + 3

4 ,z+ 1
4

(29) z̄, x̄, ȳ (30) z̄+ 1
2 ,x + 3

4 ,y + 1
4 (31) z+ 3

4 ,x + 1
4 , ȳ + 1

2 (32) z+ 1
4 , x̄ + 1

2 ,y + 3
4

(33) ȳ, z̄, x̄ (34) y + 1
4 , z̄+ 1

2 ,x + 3
4 (35) ȳ+ 1

2 ,z+ 3
4 ,x + 1

4 (36) y + 3
4 ,z+ 1

4 , x̄ + 1
2

(37) ȳ+ 1
4 , x̄ + 3

4 ,z (38) y + 1
2 ,x + 1

2 ,z+ 1
2 (39) ȳ+ 3

4 ,x, z̄+ 1
4 (40) y, x̄ + 1

4 , z̄+ 3
4

(41) x̄+ 1
4 , z̄+ 3

4 ,y (42) x, z̄+ 1
4 , ȳ+ 3

4 (43) x + 1
2 ,z+ 1

2 ,y + 1
2 (44) x̄ + 3

4 ,z, ȳ + 1
4

(45) z̄+ 1
4 , ȳ + 3

4 ,x (46) z̄+ 3
4 ,y, x̄ + 1

4 (47) z, ȳ + 1
4 , x̄+ 3

4 (48) z+ 1
2 ,y + 1

2 ,x + 1
2

hkl : h + k = 2n and
h + l,k + l = 2n

0kl : k + l = 4n and
k, l = 2n

hhl : h, l = 2n
h00 : h = 4n

Special: as above, plus

96 g . . 2 1
4 ,y, ȳ 0, ȳ+ 3

4 , ȳ+ 1
2

1
2 ,y + 1

2 ,y + 1
4

3
4 , ȳ + 1

4 ,y + 3
4

ȳ, 1
4 ,y ȳ+ 1

2 ,0, ȳ+ 3
4 y + 1

4 ,
1
2 ,y + 1

2 y + 3
4 ,

3
4 , ȳ + 1

4

y, ȳ, 1
4 ȳ+ 3

4 , ȳ + 1
2 ,0 y + 1

2 ,y + 1
4 ,

1
2 ȳ + 1

4 ,y + 3
4 ,

3
4

3
4 , ȳ,y 0,y + 1

4 ,y + 1
2

1
2 , ȳ + 1

2 , ȳ+ 3
4

1
4 ,y + 3

4 , ȳ + 1
4

y, 3
4 , ȳ y + 1

2 ,0,y + 1
4 ȳ+ 3

4 ,
1
2 , ȳ+ 1

2 ȳ + 1
4 ,

1
4 ,y + 3

4

ȳ,y, 3
4 y + 1

4 ,y + 1
2 ,0 ȳ+ 1

2 , ȳ+ 3
4 ,

1
2 y + 3

4 , ȳ + 1
4 ,

1
4

no extra conditions

96 f 2 . . x, 1
8 ,

1
8 x̄ + 1

4 ,
5
8 ,

5
8

1
8 ,x,

1
8

5
8 , x̄ + 1

4 ,
5
8

1
8 ,

1
8 ,x

5
8 ,

5
8 , x̄ + 1

4
7
8 ,x + 1

4 ,
7
8

3
8 , x̄ + 1

2 ,
3
8 x + 3

4 ,
3
8 ,

7
8 x̄, 7

8 ,
3
8

7
8 ,

3
8 , x̄

3
8 ,

7
8 ,x + 3

4

x̄, 7
8 ,

7
8 x + 3

4 ,
3
8 ,

3
8

7
8 , x̄,

7
8

3
8 ,x + 3

4 ,
3
8

7
8 ,

7
8 , x̄

3
8 ,

3
8 ,x + 3

4
1
8 , x̄ + 3

4 ,
1
8

5
8 ,x + 1

2 ,
5
8 x̄+ 1

4 ,
5
8 ,

1
8 x, 1

8 ,
5
8

1
8 ,

5
8 ,x

5
8 ,

1
8 , x̄ + 1

4

hkl : h + k + l = 4n

64 e . 3 . x,x,x x̄ + 1
4 , x̄ + 3

4 ,x + 1
2 x̄ + 3

4 ,x + 1
2 , x̄ + 1

4 x + 1
2 , x̄+ 1

4 , x̄ + 3
4

x + 3
4 ,x + 1

4 , x̄ x̄ + 1
2 , x̄ + 1

2 , x̄ + 1
2 x + 1

4 , x̄,x + 3
4 x̄,x + 3

4 ,x + 1
4

x̄, x̄, x̄ x + 3
4 ,x + 1

4 , x̄ + 1
2 x + 1

4 , x̄ + 1
2 ,x + 3

4 x̄ + 1
2 ,x + 3

4 ,x + 1
4

x̄+ 1
4 , x̄ + 3

4 ,x x + 1
2 ,x + 1

2 ,x + 1
2 x̄ + 3

4 ,x, x̄ + 1
4 x, x̄ + 1

4 , x̄ + 3
4

hkl : h = 2n

48 d 4̄ . . 7
8 ,

1
8 ,

1
8

3
8 ,

5
8 ,

5
8

1
8 ,

7
8 ,

1
8

5
8 ,

3
8 ,

5
8

1
8 ,

1
8 ,

7
8

5
8 ,

5
8 ,

3
8

7
8 ,

1
8 ,

7
8

3
8 ,

5
8 ,

3
8

5
8 ,

3
8 ,

7
8

1
8 ,

7
8 ,

3
8

7
8 ,

3
8 ,

1
8

3
8 ,

7
8 ,

5
8

hkl : h + k + l = 4n

32 c . 3̄ . 0,0,0 1
4 ,

3
4 ,

1
2

3
4 ,

1
2 ,

1
4

1
2 ,

1
4 ,

3
4

3
4 ,

1
4 ,0

1
2 ,

1
2 ,

1
2

1
4 ,0, 3

4 0, 3
4 ,

1
4 hkl : h,k, l = 4n + 2

or h,k, l = 4n

32 b . 3 2 1
4 ,

1
4 ,

1
4 0, 1

2 ,
3
4

1
2 ,

3
4 ,0

3
4 ,0, 1

2
3
4 ,

3
4 ,

3
4 0, 1

2 ,
1
4

1
2 ,

1
4 ,0

1
4 ,0, 1

2 hkl : h,k, l = 4n + 2
or h,k, l = 4n

16 a 2 3 . 1
8 ,

1
8 ,

1
8

7
8 ,

3
8 ,

7
8

7
8 ,

7
8 ,

7
8

1
8 ,

5
8 ,

1
8 hkl : h + k + l = 4n
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F d 3̄c No. 228 CONTINUED

ORIGIN CHOICE 2

Symmetry of special projections
Along [001] p4mm
a′ = 1

4(a−b) b′ = 1
4 (a + b)

Origin at 1
8 ,

3
8 ,z

Along [111] p6mm
a′ = 1

6 (2a−b− c) b′ = 1
6 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

4(−a + b) b′ = 1
2 c

Origin at x,x,0

Maximal non-isomorphic subgroups
I [2] F 4̄3c (219) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+

[2] F 41 32 (210) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+
[2] F d 3̄1 (F d 3̄, 203) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+

{
[3] F 41/d 12/c (I 41/acd, 142) (1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
[3] F 41/d 12/c (I 41/acd, 142) (1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+
[3] F 41/d 12/c (I 41/acd, 142) (1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+

⎧
⎪⎪⎨

⎪⎪⎩

[4] F 1 3̄2/c (R 3̄c, 167) (1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
[4] F 1 3̄2/c (R 3̄c, 167) (1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48)+
[4] F 1 3̄2/c (R 3̄c, 167) (1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46)+
[4] F 1 3̄2/c (R 3̄c, 167) (1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] F d 3̄c (a′ = 3a,b′ = 3b,c′ = 3c) (228)

Minimal non-isomorphic supergroups
I none

II [2] Pn 3̄m (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (224)

710



CONTINUED
(from page 709)

No. 228 F d 3̄c

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2) 1

8 ,
3
8 ,z (3) 2(0, 1

2 ,0) 3
8 ,y,

1
8 (4) 2( 1

2 ,0,0) x, 1
8 ,

3
8

(5) 3+ x,x,x (6) 3+( 1
3 ,− 1

3 ,
1
3 ) x̄+ 1

6 ,x+ 5
12 , x̄ (7) 3+(− 1

3 ,
1
3 ,

1
3 ) x+ 7

12 , x̄− 1
6 , x̄ (8) 3+( 1

3 ,
1
3 ,− 1

3 ) x̄+ 5
12 , x̄+ 7

12 ,x
(9) 3− x,x,x (10) 3− x+ 1

4 , x̄+ 1
2 , x̄ (11) 3− x̄+ 3

4 , x̄+ 1
4 ,x (12) 3− x̄− 1

2 ,x+ 3
4 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x− 1

4 ,0 (14) 2 x, x̄+ 1
2 ,

1
4 (15) 4−(0,0, 3

4 ) 1
8 ,− 1

8 ,z (16) 4+(0,0, 1
4) − 3

8 ,
3
8 ,z

(17) 4−( 3
4 ,0,0) x, 1

8 ,− 1
8 (18) 2(0, 1

2 ,
1
2 ) 0,y+ 1

4 ,y (19) 2 1
4 ,y+ 1

2 ,ȳ (20) 4+( 1
4 ,0,0) x,− 3

8 ,
3
8

(21) 4+(0, 1
4 ,0) 3

8 ,y,− 3
8 (22) 2( 1

2 ,0, 1
2 ) x− 1

4 ,0,x (23) 4−(0, 3
4 ,0) − 1

8 ,y,
1
8 (24) 2 x̄+ 1

2 ,
1
4 ,x

(25) 1̄ 0,0,0 (26) d( 3
4 ,

1
4 ,0) x,y, 1

4 (27) d( 1
4 ,0, 3

4) x, 1
4 ,z (28) d(0, 3

4 ,
1
4) 1

4 ,y,z
(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄−1,x+ 5

4 , x̄; − 1
4 ,

1
2 ,

3
4 (31) 3̄+ x+ 1

4 , x̄+1, x̄; 1
2 ,

3
4 ,− 1

4 (32) 3̄+ x̄+ 5
4 , x̄+ 1

4 ,x; 3
4 ,− 1

4 ,
1
2

(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x+ 3
4 , x̄−1, x̄; 0,− 1

4 ,
3
4 (35) 3̄− x̄− 1

4 , x̄+ 3
4 ,x; − 1

4 ,
3
4 ,0 (36) 3̄− x̄+1,x− 1

4 , x̄; 3
4 ,0,− 1

4

(37) g(− 1
4 ,

1
4 ,0) x+ 1

2 , x̄,z (38) n( 1
2 ,

1
2 ,

1
2 ) x,x,z (39) 4̄− 3

8 ,
3
8 ,z; 3

8 ,
3
8 ,

1
8 (40) 4̄+ 1

8 ,
1
8 ,z; 1

8 ,
1
8 ,

3
8

(41) 4̄− x, 3
8 ,

3
8 ; 1

8 ,
3
8 ,

3
8 (42) g(0,− 1

4 ,
1
4 ) x,y+ 1

2 ,ȳ (43) n( 1
2 ,

1
2 ,

1
2 ) x,y,y (44) 4̄+ x, 1

8 ,
1
8 ; 3

8 ,
1
8 ,

1
8

(45) 4̄+ 1
8 ,y,

1
8 ; 1

8 ,
3
8 ,

1
8 (46) g( 1

4 ,0,− 1
4 ) x̄+ 1

2 ,y,x (47) 4̄− 3
8 ,y,

3
8 ; 3

8 ,
1
8 ,

3
8 (48) n( 1

2 ,
1
2 ,

1
2 ) x,y,x

For (0, 1
2 ,

1
2 )+ set

(1) t(0, 1
2 ,

1
2 ) (2) 2 1

8 ,
1
8 ,z (3) 2 3

8 ,y,
3
8 (4) 2( 1

2 ,0,0) x, 3
8 ,

1
8

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x− 1

3 ,x− 1
6 ,x (6) 3+ x̄+ 1

2 ,x+ 1
4 , x̄ (7) 3+ x+ 1

4 , x̄, x̄ (8) 3+ x̄+ 3
4 , x̄+ 3

4 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x− 1

6 ,x+ 1
6 ,x (10) 3− x+ 3

4 , x̄, x̄ (11) 3−( 1
3 ,

1
3 ,− 1

3 ) x̄+ 7
12 , x̄+ 5

12 ,x (12) 3− x̄,x+ 1
4 , x̄

(13) 2( 3
4 ,

3
4 ,0) x,x, 1

4 (14) 2( 1
4 ,− 1

4 ,0) x, x̄+ 1
4 ,0 (15) 4−(0,0, 1

4 ) 3
8 ,

1
8 ,z (16) 4+(0,0, 3

4) − 1
8 ,

1
8 ,z

(17) 4−( 3
4 ,0,0) x, 5

8 ,− 1
8 (18) 2(0, 1

2 ,
1
2 ) 0,y− 1

4 ,y (19) 2 1
4 ,y,ȳ (20) 4+( 1

4 ,0,0) x, 1
8 ,

3
8

(21) 4+(0, 3
4 ,0) 5

8 ,y,− 1
8 (22) 2( 1

4 ,0, 1
4 ) x, 1

4 ,x (23) 4−(0, 1
4 ,0) − 3

8 ,y,
3
8 (24) 2( 1

4 ,0,− 1
4) x̄+ 1

4 ,0,x
(25) 1̄ 0, 1

4 ,
1
4 (26) d( 3

4 ,
3
4 ,0) x,y,0 (27) d( 1

4 ,0, 1
4) x,0,z (28) d(0, 1

4 ,
3
4) 1

4 ,y,z
(29) 3̄+ x,x+ 1

2 ,x; 0, 1
2 ,0 (30) 3̄+ x̄−1,x+ 3

4 , x̄; − 1
4 ,0, 3

4 (31) 3̄+ x− 3
4 , x̄+ 3

2 , x̄; 0, 3
4 ,− 3

4 (32) 3̄+ x̄+ 1
4 , x̄− 1

4 ,x; 1
4 ,− 1

4 ,0
(33) 3̄− x− 1

2 ,x− 1
2 ,x; 0,0, 1

2 (34) 3̄− x+ 1
4 , x̄− 1

2 , x̄; 0,− 1
4 ,

1
4 (35) 3̄− x̄+ 1

4 , x̄+ 5
4 ,x; − 1

4 ,
3
4 ,

1
2 (36) 3̄− x̄+ 3

2 ,x− 3
4 , x̄; 3

4 ,0,− 3
4

(37) c x+ 1
4 , x̄,z (38) g( 1

4 ,
1
4 ,0) x+ 1

4 ,x,z (39) 4̄− 1
8 ,

5
8 ,z; 1

8 ,
5
8 ,

3
8 (40) 4̄+ 3

8 ,
3
8 ,z; 3

8 ,
3
8 ,

1
8

(41) 4̄− x,− 1
8 ,

3
8 ; 1

8 ,− 1
8 ,

3
8 (42) g(0, 1

4 ,− 1
4 ) x,y+ 1

2 ,ȳ (43) a x,y,y (44) 4̄+ x, 5
8 ,

1
8 ; 3

8 ,
5
8 ,

1
8

(45) 4̄+ − 1
8 ,y,

3
8 ; − 1

8 ,
1
8 ,

3
8 (46) b x̄+ 3

4 ,y,x (47) 4̄− 1
8 ,y,

1
8 ; 1

8 ,
3
8 ,

1
8 (48) g( 1

4 ,0, 1
4 ) x+ 1

4 ,y,x

For ( 1
2 ,0, 1

2 )+ set
(1) t( 1

2 ,0, 1
2 ) (2) 2 3

8 ,
3
8 ,z (3) 2(0, 1

2 ,0) 1
8 ,y,

3
8 (4) 2 x, 1

8 ,
1
8

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x− 1
6 ,x (6) 3+ x̄,x+ 1

4 , x̄ (7) 3+ x+ 3
4 , x̄, x̄ (8) 3+ x̄+ 1

4 , x̄+ 3
4 ,x

(9) 3−( 1
3 ,

1
3 ,

1
3 ) x− 1

6 ,x− 1
3 ,x (10) 3−(− 1

3 ,
1
3 ,

1
3 ) x+ 5

12 , x̄+ 1
6 , x̄ (11) 3− x̄+ 1

4 , x̄+ 1
4 ,x (12) 3− x̄,x+ 3

4 , x̄
(13) 2( 1

4 ,
1
4 ,0) x,x, 1

4 (14) 2(− 1
4 ,

1
4 ,0) x, x̄+ 1

4 ,0 (15) 4−(0,0, 1
4 ) 3

8 ,− 3
8 ,z (16) 4+(0,0, 3

4) − 1
8 ,

5
8 ,z

(17) 4−( 1
4 ,0,0) x, 3

8 ,
1
8 (18) 2(0, 3

4 ,
3
4 ) 1

4 ,y,y (19) 2(0, 1
4 ,− 1

4) 0,y+ 1
4 ,ȳ (20) 4+( 3

4 ,0,0) x,− 1
8 ,

1
8

(21) 4+(0, 1
4 ,0) 3

8 ,y,
1
8 (22) 2( 1

2 ,0, 1
2 ) x+ 1

4 ,0,x (23) 4−(0, 3
4 ,0) − 1

8 ,y,
5
8 (24) 2 x̄, 1

4 ,x
(25) 1̄ 1

4 ,0, 1
4 (26) d( 1

4 ,
1
4 ,0) x,y,0 (27) d( 3

4 ,0, 1
4) x, 1

4 ,z (28) d(0, 3
4 ,

3
4) 0,y,z

(29) 3̄+ x− 1
2 ,x− 1

2 ,x; 0,0, 1
2 (30) 3̄+ x̄− 3

2 ,x+ 3
4 , x̄; − 3

4 ,0, 3
4 (31) 3̄+ x− 1

4 , x̄+ 1
2 , x̄; 0, 1

4 ,− 1
4 (32) 3̄+ x̄+ 3

4 , x̄− 1
4 ,x; 3

4 ,− 1
4 ,0

(33) 3̄− x+ 1
2 ,x,x; 1

2 ,0,0 (34) 3̄− x+ 5
4 , x̄−1, x̄; 1

2 ,− 1
4 ,

3
4 (35) 3̄− x̄− 3

4 , x̄+ 3
4 ,x; − 3

4 ,
3
4 ,0 (36) 3̄− x̄+ 1

2 ,x− 1
4 , x̄; 1

4 ,0,− 1
4

(37) c x+ 3
4 , x̄,z (38) g( 1

4 ,
1
4 ,0) x− 1

4 ,x,z (39) 4̄− 1
8 ,

1
8 ,z; 1

8 ,
1
8 ,

3
8 (40) 4̄+ 3

8 ,− 1
8 ,z; 3

8 ,− 1
8 ,

1
8

(41) 4̄− x, 1
8 ,

5
8 ; 3

8 ,
1
8 ,

5
8 (42) a x,y+ 1

4 ,ȳ (43) g(0, 1
4 ,

1
4 ) x,y+ 1

4 ,y (44) 4̄+ x, 3
8 ,

3
8 ; 1

8 ,
3
8 ,

3
8

(45) 4̄+ 1
8 ,y,

5
8 ; 1

8 ,
3
8 ,

5
8 (46) g(− 1

4 ,0, 1
4 ) x̄+ 1

2 ,y,x (47) 4̄− 3
8 ,y,− 1

8 ; 3
8 ,

1
8 ,− 1

8 (48) b x,y,x

For ( 1
2 ,

1
2 ,0)+ set

(1) t( 1
2 ,

1
2 ,0) (2) 2(0,0, 1

2) 3
8 ,

1
8 ,z (3) 2 1

8 ,y,
1
8 (4) 2 x, 3

8 ,
3
8

(5) 3+( 1
3 ,

1
3 ,

1
3 ) x+ 1

6 ,x+ 1
3 ,x (6) 3+ x̄,x+ 3

4 , x̄ (7) 3+ x+ 3
4 , x̄− 1

2 , x̄ (8) 3+ x̄+ 1
4 , x̄+ 1

4 ,x
(9) 3−( 1

3 ,
1
3 ,

1
3 ) x+ 1

3 ,x+ 1
6 ,x (10) 3− x+ 1

4 , x̄, x̄ (11) 3− x̄+ 3
4 , x̄+ 3

4 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3 ) x̄− 1

6 ,x+ 7
12 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x+ 1

4 ,0 (14) 2 x, x̄, 1
4 (15) 4−(0,0, 3

4 ) 5
8 ,− 1

8 ,z (16) 4+(0,0, 1
4) 1

8 ,
3
8 ,z

(17) 4−( 1
4 ,0,0) x, 3

8 ,− 3
8 (18) 2(0, 1

4 ,
1
4 ) 1

4 ,y,y (19) 2(0,− 1
4 ,

1
4) 0,y+ 1

4 ,ȳ (20) 4+( 3
4 ,0,0) x,− 1

8 ,
5
8

(21) 4+(0, 3
4 ,0) 1

8 ,y,− 1
8 (22) 2( 3

4 ,0, 3
4 ) x, 1

4 ,x (23) 4−(0, 1
4 ,0) 1

8 ,y,
3
8 (24) 2(− 1

4 ,0, 1
4) x̄+ 1

4 ,0,x
(25) 1̄ 1

4 ,
1
4 ,0 (26) d( 1

4 ,
3
4 ,0) x,y, 1

4 (27) d( 3
4 ,0, 3

4) x,0,z (28) d(0, 1
4 ,

1
4) 0,y,z

(29) 3̄+ x+ 1
2 ,x,x; 1

2 ,0,0 (30) 3̄+ x̄− 1
2 ,x+ 1

4 , x̄; − 1
4 ,0, 1

4 (31) 3̄+ x− 1
4 , x̄+1, x̄; 0, 3

4 ,− 1
4 (32) 3̄+ x̄+ 3

4 , x̄− 3
4 ,x; 3

4 ,− 3
4 ,0

(33) 3̄− x,x+ 1
2 ,x; 0, 1

2 ,0 (34) 3̄− x+ 3
4 , x̄− 3

2 , x̄; 0,− 3
4 ,

3
4 (35) 3̄− x̄− 1

4 , x̄+ 1
4 ,x; − 1

4 ,
1
4 ,0 (36) 3̄− x̄+1,x+ 1

4 , x̄; 3
4 ,

1
2 ,− 1

4

(37) g( 1
4 ,− 1

4 ,0) x+ 1
2 , x̄,z (38) c x,x,z (39) 4̄− − 1

8 ,
3
8 ,z; − 1

8 ,
3
8 ,

1
8 (40) 4̄+ 5

8 ,
1
8 ,z; 5

8 ,
1
8 ,

3
8

(41) 4̄− x, 1
8 ,

1
8 ; 3

8 ,
1
8 ,

1
8 (42) a x,y+ 3

4 ,ȳ (43) g(0, 1
4 ,

1
4 ) x,y− 1

4 ,y (44) 4̄+ x, 3
8 ,− 1

8 ; 1
8 ,

3
8 ,− 1

8

(45) 4̄+ 3
8 ,y,

3
8 ; 3

8 ,
1
8 ,

3
8 (46) b x̄+ 1

4 ,y,x (47) 4̄− 5
8 ,y,

1
8 ; 5

8 ,
3
8 ,

1
8 (48) g( 1

4 ,0, 1
4 ) x− 1

4 ,y,x
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I m 3̄m O9
h m 3̄m Cubic

No. 229 I 4/m 3̄ 2/m Patterson symmetry I m 3̄m

Origin at centre (m 3̄m)

Asymmetric unit 0 ≤ x ≤ 1
2 ; 0 ≤ y ≤ 1

2 ; 0 ≤ z ≤ 1
4 ; y ≤ x; z ≤ min( 1

2 − x,y)
Vertices 0,0,0 1

2 ,0,0 1
2 ,

1
2 ,0

1
4 ,

1
4 ,

1
4

Symmetry operations
(given on page 714)
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CONTINUED No. 229 I m 3̄m

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l permutable
General:

96 l 1 (1) x,y,z (2) x̄, ȳ,z (3) x̄,y, z̄ (4) x, ȳ, z̄
(5) z,x,y (6) z, x̄, ȳ (7) z̄, x̄,y (8) z̄,x, ȳ
(9) y,z,x (10) ȳ,z, x̄ (11) y, z̄, x̄ (12) ȳ, z̄,x

(13) y,x, z̄ (14) ȳ, x̄, z̄ (15) y, x̄,z (16) ȳ,x,z
(17) x,z, ȳ (18) x̄,z,y (19) x̄, z̄, ȳ (20) x, z̄,y
(21) z,y, x̄ (22) z, ȳ,x (23) z̄,y,x (24) z̄, ȳ, x̄
(25) x̄, ȳ, z̄ (26) x,y, z̄ (27) x, ȳ,z (28) x̄,y,z
(29) z̄, x̄, ȳ (30) z̄,x,y (31) z,x, ȳ (32) z, x̄,y
(33) ȳ, z̄, x̄ (34) y, z̄,x (35) ȳ,z,x (36) y,z, x̄
(37) ȳ, x̄,z (38) y,x,z (39) ȳ,x, z̄ (40) y, x̄, z̄
(41) x̄, z̄,y (42) x, z̄, ȳ (43) x,z,y (44) x̄,z, ȳ
(45) z̄, ȳ,x (46) z̄,y, x̄ (47) z, ȳ, x̄ (48) z,y,x

hkl : h + k + l = 2n
0kl : k + l = 2n
hhl : l = 2n
h00 : h = 2n

Special: as above, plus

48 k . . m x,x,z x̄, x̄,z x̄,x, z̄ x, x̄, z̄ z,x,x z, x̄, x̄
z̄, x̄,x z̄,x, x̄ x,z,x x̄,z, x̄ x, z̄, x̄ x̄, z̄,x
x,x, z̄ x̄, x̄, z̄ x, x̄,z x̄,x,z x,z, x̄ x̄,z,x
x̄, z̄, x̄ x, z̄,x z,x, x̄ z, x̄,x z̄,x,x z̄, x̄, x̄

no extra conditions

48 j m . . 0,y,z 0, ȳ,z 0,y, z̄ 0, ȳ, z̄ z,0,y z,0, ȳ
z̄,0,y z̄,0, ȳ y,z,0 ȳ,z,0 y, z̄,0 ȳ, z̄,0
y,0, z̄ ȳ,0, z̄ y,0,z ȳ,0,z 0,z, ȳ 0,z,y
0, z̄, ȳ 0, z̄,y z,y,0 z, ȳ,0 z̄,y,0 z̄, ȳ,0

no extra conditions

48 i . . 2 1
4 ,y, ȳ + 1

2
3
4 , ȳ, ȳ + 1

2
3
4 ,y,y + 1

2
1
4 , ȳ,y + 1

2

ȳ + 1
2 ,

1
4 ,y ȳ+ 1

2 ,
3
4 , ȳ y + 1

2 ,
3
4 ,y y + 1

2 ,
1
4 , ȳ

y, ȳ + 1
2 ,

1
4 ȳ, ȳ + 1

2 ,
3
4 y,y + 1

2 ,
3
4 ȳ,y + 1

2 ,
1
4

3
4 , ȳ,y + 1

2
1
4 ,y,y + 1

2
1
4 , ȳ, ȳ+ 1

2
3
4 ,y, ȳ + 1

2

y + 1
2 ,

3
4 , ȳ y + 1

2 ,
1
4 ,y ȳ+ 1

2 ,
1
4 , ȳ ȳ + 1

2 ,
3
4 ,y

ȳ,y + 1
2 ,

3
4 y,y + 1

2 ,
1
4 ȳ, ȳ+ 1

2 ,
1
4 y, ȳ + 1

2 ,
3
4

no extra conditions

24 h m . m2 0,y,y 0, ȳ,y 0,y, ȳ 0, ȳ, ȳ y,0,y y,0, ȳ
ȳ,0,y ȳ,0, ȳ y,y,0 ȳ,y,0 y, ȳ,0 ȳ, ȳ,0

no extra conditions

24 g m m 2 . . x,0, 1
2 x̄,0, 1

2
1
2 ,x,0

1
2 , x̄,0 0, 1

2 ,x 0, 1
2 , x̄

0,x, 1
2 0, x̄, 1

2 x, 1
2 ,0 x̄, 1

2 ,0
1
2 ,0, x̄ 1

2 ,0,x
no extra conditions

16 f . 3 m x,x,x x̄, x̄,x x̄,x, x̄ x, x̄, x̄
x,x, x̄ x̄, x̄, x̄ x, x̄,x x̄,x,x

no extra conditions

12 e 4 m .m x,0,0 x̄,0,0 0,x,0 0, x̄,0 0,0,x 0,0, x̄ no extra conditions

12 d 4̄ m .2 1
4 ,0, 1

2
3
4 ,0, 1

2
1
2 ,

1
4 ,0

1
2 ,

3
4 ,0 0, 1

2 ,
1
4 0, 1

2 ,
3
4 no extra conditions

8 c . 3̄ m 1
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

1
4

3
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

3
4 hkl : k, l = 2n

6 b 4/m m .m 0, 1
2 ,

1
2

1
2 ,0, 1

2
1
2 ,

1
2 ,0 no extra conditions

2 a m 3̄ m 0,0,0 no extra conditions

Symmetry of special projections
Along [001] p4mm
a′ = 1

2(a−b) b′ = 1
2 (a + b)

Origin at 0,0,z

Along [111] p6mm
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] p2mm
a′ = 1

2(−a + b) b′ = 1
2 c

Origin at x,x,0
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I m 3̄m No. 229 CONTINUED

Maximal non-isomorphic subgroups
I [2] I 4̄ 3m (217) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+

[2] I 432 (211) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+
[2] I m 3̄ 1 (I m 3̄, 204) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+

{
[3] I 4/m12/m (I 4/mmm, 139) (1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
[3] I 4/m12/m (I 4/mmm, 139) (1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+
[3] I 4/m12/m (I 4/mmm, 139) (1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+

⎧
⎪⎪⎨

⎪⎪⎩

[4] I 1 3̄2/m (R 3̄m, 166) (1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
[4] I 1 3̄2/m (R 3̄m, 166) (1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48)+
[4] I 1 3̄2/m (R 3̄m, 166) (1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46)+
[4] I 1 3̄2/m (R 3̄m, 166) (1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46)+

IIa [2] Pn 3̄m (224) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48; (13; 14; 15;
16; 17; 18; 19; 20; 21; 22; 23; 24; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+ ( 1

2 ,
1
2 ,

1
2 )

[2] Pm 3̄n (223) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36; (13; 14; 15;
16; 17; 18; 19; 20; 21; 22; 23; 24; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+ ( 1

2 ,
1
2 ,

1
2 )

[2] Pn 3̄n (222) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24; (25; 26; 27;
28; 29; 30; 31; 32; 33; 34; 35; 36; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+ ( 1

2 ,
1
2 ,

1
2 )

[2] Pm 3̄m (221) 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24; 25; 26;
27; 28; 29; 30; 31; 32; 33; 34; 35; 36; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I m 3̄m (a′ = 3a,b′ = 3b,c′ = 3c) (229)

Minimal non-isomorphic supergroups
I none

II [4] Pm 3̄m (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (221)

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2 0,0,z (3) 2 0,y,0 (4) 2 x,0,0
(5) 3+ x,x,x (6) 3+ x̄,x, x̄ (7) 3+ x, x̄, x̄ (8) 3+ x̄, x̄,x
(9) 3− x,x,x (10) 3− x, x̄, x̄ (11) 3− x̄, x̄,x (12) 3− x̄,x, x̄

(13) 2 x,x,0 (14) 2 x, x̄,0 (15) 4− 0,0,z (16) 4+ 0,0,z
(17) 4− x,0,0 (18) 2 0,y,y (19) 2 0,y,ȳ (20) 4+ x,0,0
(21) 4+ 0,y,0 (22) 2 x,0,x (23) 4− 0,y,0 (24) 2 x̄,0,x
(25) 1̄ 0,0,0 (26) m x,y,0 (27) m x,0,z (28) m 0,y,z
(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄,x, x̄; 0,0,0 (31) 3̄+ x, x̄, x̄; 0,0,0 (32) 3̄+ x̄, x̄,x; 0,0,0
(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x, x̄, x̄; 0,0,0 (35) 3̄− x̄, x̄,x; 0,0,0 (36) 3̄− x̄,x, x̄; 0,0,0
(37) m x, x̄,z (38) m x,x,z (39) 4̄− 0,0,z; 0,0,0 (40) 4̄+ 0,0,z; 0,0,0
(41) 4̄− x,0,0; 0,0,0 (42) m x,y,ȳ (43) m x,y,y (44) 4̄+ x,0,0; 0,0,0
(45) 4̄+ 0,y,0; 0,0,0 (46) m x̄,y,x (47) 4̄− 0,y,0; 0,0,0 (48) m x,y,x

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2(0,0, 1

2 ) 1
4 ,

1
4 ,z (3) 2(0, 1

2 ,0) 1
4 ,y,

1
4 (4) 2( 1

2 ,0,0) x, 1
4 ,

1
4

(5) 3+( 1
2 ,

1
2 ,

1
2 ) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6) x̄+ 1

3 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6 ) x+ 2

3 , x̄− 1
3 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6) x̄+ 1
3 , x̄+ 2

3 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2 ) x,x,x (10) 3−(− 1

6 ,
1
6 ,

1
6) x+ 1

3 , x̄+ 1
3 , x̄ (11) 3−( 1

6 ,
1
6 ,− 1

6 ) x̄+ 2
3 , x̄+ 1

3 ,x (12) 3−( 1
6 ,− 1

6 ,
1
6) x̄− 1

3 ,x+ 2
3 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x, 1

4 (14) 2 x, x̄+ 1
2 ,

1
4 (15) 4−(0,0, 1

2 ) 1
2 ,0,z (16) 4+(0,0, 1

2 ) 0, 1
2 ,z

(17) 4−( 1
2 ,0,0) x, 1

2 ,0 (18) 2(0, 1
2 ,

1
2) 1

4 ,y,y (19) 2 1
4 ,y+ 1

2 ,ȳ (20) 4+( 1
2 ,0,0) x,0, 1

2

(21) 4+(0, 1
2 ,0) 1

2 ,y,0 (22) 2( 1
2 ,0, 1

2) x, 1
4 ,x (23) 4−(0, 1

2 ,0) 0,y, 1
2 (24) 2 x̄+ 1

2 ,
1
4 ,x

(25) 1̄ 1
4 ,

1
4 ,

1
4 (26) n( 1

2 ,
1
2 ,0) x,y, 1

4 (27) n( 1
2 ,0, 1

2 ) x, 1
4 ,z (28) n(0, 1

2 ,
1
2) 1

4 ,y,z
(29) 3̄+ x,x,x; 1

4 ,
1
4 ,

1
4 (30) 3̄+ x̄−1,x+1, x̄; − 1

4 ,
1
4 ,

3
4 (31) 3̄+ x, x̄+1, x̄; 1

4 ,
3
4 ,− 1

4 (32) 3̄+ x̄+1, x̄,x; 3
4 ,− 1

4 ,
1
4

(33) 3̄− x,x,x; 1
4 ,

1
4 ,

1
4 (34) 3̄− x+1, x̄−1, x̄; 1

4 ,− 1
4 ,

3
4 (35) 3̄− x̄, x̄+1,x; − 1

4 ,
3
4 ,

1
4 (36) 3̄− x̄+1,x, x̄; 3

4 ,
1
4 ,− 1

4

(37) c x+ 1
2 , x̄,z (38) n( 1

2 ,
1
2 ,

1
2) x,x,z (39) 4̄− 0, 1

2 ,z; 0, 1
2 ,

1
4 (40) 4̄+ 1

2 ,0,z; 1
2 ,0, 1

4

(41) 4̄− x,0, 1
2 ; 1

4 ,0, 1
2 (42) a x,y+ 1

2 ,ȳ (43) n( 1
2 ,

1
2 ,

1
2 ) x,y,y (44) 4̄+ x, 1

2 ,0; 1
4 ,

1
2 ,0

(45) 4̄+ 0,y, 1
2 ; 0, 1

4 ,
1
2 (46) b x̄+ 1

2 ,y,x (47) 4̄− 1
2 ,y,0; 1

2 ,
1
4 ,0 (48) n( 1

2 ,
1
2 ,

1
2 ) x,y,x
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I a 3̄d O10
h m 3̄m Cubic

No. 230 I 41/a 3̄ 2/d Patterson symmetry I m 3̄m

Origin at centre (3̄)

Asymmetric unit − 1
8 ≤ x ≤ 1

8 ; − 1
8 ≤ y ≤ 1

8 ; 0 ≤ z ≤ 1
4 ; max(x,−x,y,−y) ≤ z

Vertices 0,0,0 1
8 ,

1
8 ,

1
8 − 1

8 ,
1
8 ,

1
8 − 1

8 ,− 1
8 ,

1
8

1
8 ,− 1

8 ,
1
8

1
8 ,

1
8 ,

1
4 − 1

8 ,
1
8 ,

1
4 − 1

8 ,− 1
8 ,

1
4

1
8 ,− 1

8 ,
1
4
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CONTINUED No. 230 I a 3̄d

Symmetry operations
(given on page 715)

Generators selected (1); t(1,0,0); t(0,1,0); t(0,0,1); t( 1
2 ,

1
2 ,

1
2 ); (2); (3); (5); (13); (25)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0,0,0)+ ( 1
2 ,

1
2 ,

1
2 )+

Reflection conditions

h,k, l permutable
General:

96 h 1 (1) x,y,z (2) x̄ + 1
2 , ȳ,z+ 1

2 (3) x̄,y + 1
2 , z̄+ 1

2 (4) x + 1
2 , ȳ+ 1

2 , z̄
(5) z,x,y (6) z+ 1

2 , x̄ + 1
2 , ȳ (7) z̄+ 1

2 , x̄,y + 1
2 (8) z̄,x + 1

2 , ȳ + 1
2

(9) y,z,x (10) ȳ,z+ 1
2 , x̄+ 1

2 (11) y + 1
2 , z̄+ 1

2 , x̄ (12) ȳ+ 1
2 , z̄,x + 1

2

(13) y + 3
4 ,x + 1

4 , z̄+ 1
4 (14) ȳ+ 3

4 , x̄ + 3
4 , z̄+ 3

4 (15) y + 1
4 , x̄ + 1

4 ,z+ 3
4 (16) ȳ+ 1

4 ,x + 3
4 ,z+ 1

4

(17) x + 3
4 ,z+ 1

4 , ȳ+ 1
4 (18) x̄ + 1

4 ,z+ 3
4 ,y + 1

4 (19) x̄ + 3
4 , z̄+ 3

4 , ȳ + 3
4 (20) x + 1

4 , z̄+ 1
4 ,y + 3

4

(21) z+ 3
4 ,y + 1

4 , x̄ + 1
4 (22) z+ 1

4 , ȳ + 1
4 ,x + 3

4 (23) z̄+ 1
4 ,y + 3

4 ,x + 1
4 (24) z̄+ 3

4 , ȳ + 3
4 , x̄ + 3

4

(25) x̄, ȳ, z̄ (26) x + 1
2 ,y, z̄ + 1

2 (27) x, ȳ + 1
2 ,z+ 1

2 (28) x̄+ 1
2 ,y + 1

2 ,z
(29) z̄, x̄, ȳ (30) z̄+ 1

2 ,x + 1
2 ,y (31) z+ 1

2 ,x, ȳ + 1
2 (32) z, x̄ + 1

2 ,y + 1
2

(33) ȳ, z̄, x̄ (34) y, z̄+ 1
2 ,x + 1

2 (35) ȳ + 1
2 ,z+ 1

2 ,x (36) y + 1
2 ,z, x̄ + 1

2

(37) ȳ+ 1
4 , x̄ + 3

4 ,z+ 3
4 (38) y + 1

4 ,x + 1
4 ,z+ 1

4 (39) ȳ + 3
4 ,x + 3

4 , z̄+ 1
4 (40) y + 3

4 , x̄+ 1
4 , z̄+ 3

4

(41) x̄+ 1
4 , z̄+ 3

4 ,y + 3
4 (42) x + 3

4 , z̄+ 1
4 , ȳ + 3

4 (43) x + 1
4 ,z+ 1

4 ,y + 1
4 (44) x̄+ 3

4 ,z+ 3
4 , ȳ+ 1

4

(45) z̄+ 1
4 , ȳ + 3

4 ,x + 3
4 (46) z̄+ 3

4 ,y + 3
4 , x̄ + 1

4 (47) z+ 3
4 , ȳ+ 1

4 , x̄ + 3
4 (48) z+ 1

4 ,y + 1
4 ,x + 1

4

hkl : h + k + l = 2n
0kl : k, l = 2n
hhl : 2h + l = 4n
h00 : h = 4n

Special: as above, plus

48 g . . 2 1
8 ,y, ȳ + 1

4
3
8 , ȳ, ȳ + 3

4
7
8 ,y + 1

2 ,y + 1
4

5
8 , ȳ + 1

2 ,y + 3
4

ȳ+ 1
4 ,

1
8 ,y ȳ + 3

4 ,
3
8 , ȳ y + 1

4 ,
7
8 ,y + 1

2 y + 3
4 ,

5
8 , ȳ+ 1

2

y, ȳ + 1
4 ,

1
8 ȳ, ȳ + 3

4 ,
3
8 y + 1

2 ,y + 1
4 ,

7
8 ȳ+ 1

2 ,y + 3
4 ,

5
8

7
8 , ȳ,y + 3

4
5
8 ,y,y + 1

4
1
8 , ȳ+ 1

2 , ȳ + 3
4

3
8 ,y + 1

2 , ȳ+ 1
4

y + 3
4 ,

7
8 , ȳ y + 1

4 ,
5
8 ,y ȳ+ 3

4 ,
1
8 , ȳ + 1

2 ȳ+ 1
4 ,

3
8 ,y + 1

2

ȳ,y + 3
4 ,

7
8 y,y + 1

4 ,
5
8 ȳ+ 1

2 , ȳ + 3
4 ,

1
8 y + 1

2 , ȳ+ 1
4 ,

3
8

hkl : h = 2n + 1
or h = 4n

48 f 2 . . x,0, 1
4 x̄ + 1

2 ,0, 3
4

1
4 ,x,0

3
4 , x̄ + 1

2 ,0 0, 1
4 ,x 0, 3

4 , x̄ + 1
2

3
4 ,x + 1

4 ,0
3
4 , x̄ + 3

4 ,
1
2 x + 3

4 ,
1
2 ,

1
4 x̄ + 1

4 ,0, 1
4 0, 1

4 , x̄ + 1
4

1
2 ,

1
4 ,x + 3

4

x̄,0, 3
4 x + 1

2 ,0, 1
4

3
4 , x̄,0

1
4 ,x + 1

2 ,0 0, 3
4 , x̄ 0, 1

4 ,x + 1
2

1
4 , x̄ + 3

4 ,0
1
4 ,x + 1

4 ,
1
2 x̄+ 1

4 ,
1
2 ,

3
4 x + 3

4 ,0, 3
4 0, 3

4 ,x + 3
4

1
2 ,

3
4 , x̄ + 1

4

hkl : 2h + l = 4n

32 e . 3 . x,x,x x̄ + 1
2 , x̄,x + 1

2 x̄,x + 1
2 , x̄ + 1

2 x + 1
2 , x̄ + 1

2 , x̄
x + 3

4 ,x + 1
4 , x̄ + 1

4 x̄ + 3
4 , x̄ + 3

4 , x̄ + 3
4 x + 1

4 , x̄ + 1
4 ,x + 3

4 x̄+ 1
4 ,x + 3

4 ,x + 1
4

x̄, x̄, x̄ x + 1
2 ,x, x̄ + 1

2 x, x̄ + 1
2 ,x + 1

2 x̄+ 1
2 ,x + 1

2 ,x
x̄ + 1

4 , x̄ + 3
4 ,x + 3

4 x + 1
4 ,x + 1

4 ,x + 1
4 x̄+ 3

4 ,x + 3
4 , x̄ + 1

4 x + 3
4 , x̄ + 1

4 , x̄+ 3
4

hkl : h = 2n + 1
or h + k + l = 4n

24 d 4̄ . . 3
8 ,0, 1

4
1
8 ,0, 3

4
1
4 ,

3
8 ,0

3
4 ,

1
8 ,0 0, 1

4 ,
3
8 0, 3

4 ,
1
8

3
4 ,

5
8 ,0

3
4 ,

3
8 ,

1
2

1
8 ,

1
2 ,

1
4

7
8 ,0, 1

4 0, 1
4 ,

7
8

1
2 ,

1
4 ,

1
8

24 c 2 . 22 1
8 ,0, 1

4
3
8 ,0, 3

4
1
4 ,

1
8 ,0

3
4 ,

3
8 ,0 0, 1

4 ,
1
8 0, 3

4 ,
3
8

7
8 ,0, 3

4
5
8 ,0, 1

4
3
4 ,

7
8 ,0

1
4 ,

5
8 ,0 0, 3

4 ,
7
8 0, 1

4 ,
5
8

⎫
⎪⎪⎪⎬

⎪⎪⎪⎭

hkl : h,k = 2n, h + k + l = 4n
or h,k = 2n + 1, l = 4n + 2
or h = 8n, k = 8n + 4 and

h + k + l = 4n + 2

16 b . 3 2 1
8 ,

1
8 ,

1
8

3
8 ,

7
8 ,

5
8

7
8 ,

5
8 ,

3
8

5
8 ,

3
8 ,

7
8

7
8 ,

7
8 ,

7
8

5
8 ,

1
8 ,

3
8

1
8 ,

3
8 ,

5
8

3
8 ,

5
8 ,

1
8 hkl : h,k = 2n + 1, l = 4n + 2

or h,k, l = 4n

16 a . 3̄ . 0,0,0 1
2 ,0, 1

2 0, 1
2 ,

1
2

1
2 ,

1
2 ,0

3
4 ,

1
4 ,

1
4

3
4 ,

3
4 ,

3
4

1
4 ,

1
4 ,

3
4

1
4 ,

3
4 ,

1
4 hkl : h,k = 2n, h + k + l = 4n

(Continued on page 715)
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CONTINUED
(from page 717)

No. 230 I a 3̄d

Symmetry of special projections
Along [001] p4mm
a′ = 1

2 a b′ = 1
2 b

Origin at 1
4 ,0,z

Along [111] p6mm
a′ = 1

3 (2a−b− c) b′ = 1
3 (−a + 2b− c)

Origin at x,x,x

Along [110] c2mm
a′ = 1

2 (−a + b) b′ = 1
2 c

Origin at x,x + 1
4 ,

1
8

Maximal non-isomorphic subgroups
I [2] I 4̄ 3d (220) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+

[2] I 41 32 (214) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+
[2] I a 3̄1 (I a 3̄, 206) (1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+

{
[3] I 41/a12/d (I 41/acd, 142) (1; 2; 3; 4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
[3] I 41/a12/d (I 41/acd, 142) (1; 2; 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+
[3] I 41/a12/d (I 41/acd, 142) (1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+

⎧
⎪⎪⎨

⎪⎪⎩

[4] I 1 3̄2/d (R 3̄c, 167) (1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
[4] I 1 3̄2/d (R 3̄c, 167) (1; 6; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48)+
[4] I 1 3̄2/d (R 3̄c, 167) (1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46)+
[4] I 1 3̄2/d (R 3̄c, 167) (1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46)+

IIa none

IIb none

Maximal isomorphic subgroups of lowest index
IIc [27] I a 3̄d (a′ = 3a,b′ = 3b,c′ = 3c) (230)

Minimal non-isomorphic supergroups
I none

II [4] Pm 3̄n (a′ = 1
2 a,b′ = 1

2 b,c′ = 1
2 c) (223)

Symmetry operations
For (0,0,0)+ set

(1) 1 (2) 2(0,0, 1
2 ) 1

4 ,0,z (3) 2(0, 1
2 ,0) 0,y, 1

4 (4) 2( 1
2 ,0,0) x, 1

4 ,0
(5) 3+ x,x,x (6) 3+ x̄+ 1

2 ,x, x̄ (7) 3+ x+ 1
2 , x̄− 1

2 , x̄ (8) 3+ x̄, x̄+ 1
2 ,x

(9) 3− x,x,x (10) 3−(− 1
3 ,

1
3 ,

1
3 ) x+ 1

6 , x̄+ 1
6 , x̄ (11) 3−( 1

3 ,
1
3 ,− 1

3 ) x̄+ 1
3 , x̄+ 1

6 ,x (12) 3−( 1
3 ,− 1

3 ,
1
3 ) x̄− 1

6 ,x+ 1
3 , x̄

(13) 2( 1
2 ,

1
2 ,0) x,x− 1

4 ,
1
8 (14) 2 x, x̄+ 3

4 ,
3
8 (15) 4−(0,0, 3

4 ) 1
4 ,0,z (16) 4+(0,0, 1

4 ) − 1
4 ,

1
2 ,z

(17) 4−( 3
4 ,0,0) x, 1

4 ,0 (18) 2(0, 1
2 ,

1
2 ) 1

8 ,y+ 1
4 ,y (19) 2 3

8 ,y+ 3
4 ,ȳ (20) 4+( 1

4 ,0,0) x,− 1
4 ,

1
2

(21) 4+(0, 1
4 ,0) 1

2 ,y,− 1
4 (22) 2( 1

2 ,0, 1
2 ) x− 1

4 ,
1
8 ,x (23) 4−(0, 3

4 ,0) 0,y, 1
4 (24) 2 x̄+ 3

4 ,
3
8 ,x

(25) 1̄ 0,0,0 (26) a x,y, 1
4 (27) c x, 1

4 ,z (28) b 1
4 ,y,z

(29) 3̄+ x,x,x; 0,0,0 (30) 3̄+ x̄− 1
2 ,x+1, x̄; 0, 1

2 ,
1
2 (31) 3̄+ x+ 1

2 , x̄+ 1
2 , x̄; 1

2 ,
1
2 ,0 (32) 3̄+ x̄+1, x̄+ 1

2 ,x; 1
2 ,0, 1

2

(33) 3̄− x,x,x; 0,0,0 (34) 3̄− x+ 1
2 , x̄− 1

2 , x̄; 0,0, 1
2 (35) 3̄− x̄, x̄+ 1

2 ,x; 0, 1
2 ,0 (36) 3̄− x̄+ 1

2 ,x, x̄; 1
2 ,0,0

(37) d(− 1
4 ,

1
4 ,

3
4 ) x+ 1

2 , x̄,z (38) d( 1
4 ,

1
4 ,

1
4 ) x,x,z (39) 4̄− 0, 3

4 ,z; 0, 3
4 ,

1
8 (40) 4̄+ 1

2 ,− 1
4 ,z; 1

2 ,− 1
4 ,

3
8

(41) 4̄− x,0, 3
4 ; 1

8 ,0, 3
4 (42) d( 3

4 ,− 1
4 ,

1
4 ) x,y+ 1

2 ,ȳ (43) d( 1
4 ,

1
4 ,

1
4) x,y,y (44) 4̄+ x, 1

2 ,− 1
4 ; 3

8 ,
1
2 ,− 1

4

(45) 4̄+ − 1
4 ,y,

1
2 ; − 1

4 ,
3
8 ,

1
2 (46) d( 1

4 ,
3
4 ,− 1

4 ) x̄+ 1
2 ,y,x (47) 4̄− 3

4 ,y,0; 3
4 ,

1
8 ,0 (48) d( 1

4 ,
1
4 ,

1
4) x,y,x

For ( 1
2 ,

1
2 ,

1
2 )+ set

(1) t( 1
2 ,

1
2 ,

1
2 ) (2) 2 0, 1

4 ,z (3) 2 1
4 ,y,0 (4) 2 x,0, 1

4

(5) 3+( 1
2 ,

1
2 ,

1
2 ) x,x,x (6) 3+( 1

6 ,− 1
6 ,

1
6 ) x̄− 1

6 ,x+ 1
3 , x̄ (7) 3+(− 1

6 ,
1
6 ,

1
6 ) x+ 1

6 , x̄+ 1
6 , x̄ (8) 3+( 1

6 ,
1
6 ,− 1

6 ) x̄+ 1
3 , x̄+ 1

6 ,x
(9) 3−( 1

2 ,
1
2 ,

1
2 ) x,x,x (10) 3−( 1

6 ,− 1
6 ,− 1

6) x+ 1
6 , x̄+ 1

6 , x̄ (11) 3−(− 1
6 ,− 1

6 ,
1
6) x̄+ 1

3 , x̄+ 1
6 ,x (12) 3−(− 1

6 ,
1
6 ,− 1

6) x̄− 1
6 ,x+ 1

3 , x̄
(13) 2( 1

2 ,
1
2 ,0) x,x+ 1

4 ,
3
8 (14) 2 x, x̄+ 1

4 ,
1
8 (15) 4−(0,0, 1

4 ) 3
4 ,0,z (16) 4+(0,0, 3

4 ) 1
4 ,

1
2 ,z

(17) 4−( 1
4 ,0,0) x, 3

4 ,0 (18) 2(0, 1
2 ,

1
2 ) 3

8 ,y− 1
4 ,y (19) 2 1

8 ,y+ 1
4 ,ȳ (20) 4+( 3

4 ,0,0) x, 1
4 ,

1
2

(21) 4+(0, 3
4 ,0) 1

2 ,y,
1
4 (22) 2( 1

2 ,0, 1
2 ) x+ 1

4 ,
3
8 ,x (23) 4−(0, 1

4 ,0) 0,y, 3
4 (24) 2 x̄+ 1

4 ,
1
8 ,x

(25) 1̄ 1
4 ,

1
4 ,

1
4 (26) b x,y,0 (27) a x,0,z (28) c 0,y,z

(29) 3̄+ x,x,x; 1
4 ,

1
4 ,

1
4 (30) 3̄+ x̄− 1

2 ,x, x̄; − 1
4 ,− 1

4 ,
1
4 (31) 3̄+ x− 1

2 , x̄+ 1
2 , x̄; − 1

4 ,
1
4 ,− 1

4 (32) 3̄+ x̄, x̄− 1
2 ,x; 1

4 ,− 1
4 ,− 1

4

(33) 3̄− x,x,x; 1
4 ,

1
4 ,

1
4 (34) 3̄− x+ 1

2 , x̄− 1
2 , x̄; 1

4 ,− 1
4 ,

1
4 (35) 3̄− x̄, x̄+ 1

2 ,x; − 1
4 ,

1
4 ,

1
4 (36) 3̄− x̄+ 1

2 ,x, x̄; 1
4 ,

1
4 ,− 1

4

(37) d( 1
4 ,− 1

4 ,
1
4 ) x+ 1

2 , x̄,z (38) d( 3
4 ,

3
4 ,

3
4 ) x,x,z (39) 4̄− 0, 1

4 ,z; 0, 1
4 ,

3
8 (40) 4̄+ 1

2 ,
1
4 ,z; 1

2 ,
1
4 ,

1
8

(41) 4̄− x,0, 1
4 ; 3

8 ,0, 1
4 (42) d( 1

4 ,
1
4 ,− 1

4 ) x,y+ 1
2 ,ȳ (43) d( 3

4 ,
3
4 ,

3
4) x,y,y (44) 4̄+ x, 1

2 ,
1
4 ; 1

8 ,
1
2 ,

1
4

(45) 4̄+ 1
4 ,y,

1
2 ; 1

4 ,
1
8 ,

1
2 (46) d(− 1

4 ,
1
4 ,

1
4 ) x̄+ 1

2 ,y,x (47) 4̄− 1
4 ,y,0; 1

4 ,
3
8 ,0 (48) d( 3

4 ,
3
4 ,

3
4) x,y,x

715


	sgtable7o1o001.pdf
	sgtable7o1o002.pdf
	sgtable7o1o003.pdf
	sgtable7o1o004.pdf
	sgtable7o1o005.pdf
	sgtable7o1o006.pdf
	sgtable7o1o007.pdf
	sgtable7o1o008.pdf
	sgtable7o1o009.pdf
	sgtable7o1o010.pdf
	sgtable7o1o011.pdf
	sgtable7o1o012.pdf
	sgtable7o1o013.pdf
	sgtable7o1o014.pdf
	sgtable7o1o015.pdf
	sgtable7o1o016.pdf
	sgtable7o1o017.pdf
	sgtable7o1o018.pdf
	sgtable7o1o019.pdf
	sgtable7o1o020.pdf
	sgtable7o1o021.pdf
	sgtable7o1o022.pdf
	sgtable7o1o023.pdf
	sgtable7o1o024.pdf
	sgtable7o1o025.pdf
	sgtable7o1o026.pdf
	sgtable7o1o027.pdf
	sgtable7o1o028.pdf
	sgtable7o1o029.pdf
	sgtable7o1o030.pdf
	sgtable7o1o031.pdf
	sgtable7o1o032.pdf
	sgtable7o1o033.pdf
	sgtable7o1o034.pdf
	sgtable7o1o035.pdf
	sgtable7o1o036.pdf
	sgtable7o1o037.pdf
	sgtable7o1o038.pdf
	sgtable7o1o039.pdf
	sgtable7o1o040.pdf
	sgtable7o1o041.pdf
	sgtable7o1o042.pdf
	sgtable7o1o043.pdf
	sgtable7o1o044.pdf
	sgtable7o1o045.pdf
	sgtable7o1o046.pdf
	sgtable7o1o047.pdf
	sgtable7o1o048.pdf
	sgtable7o1o049.pdf
	sgtable7o1o050.pdf
	sgtable7o1o051.pdf
	sgtable7o1o052.pdf
	sgtable7o1o053.pdf
	sgtable7o1o054.pdf
	sgtable7o1o055.pdf
	sgtable7o1o056.pdf
	sgtable7o1o057.pdf
	sgtable7o1o058.pdf
	sgtable7o1o059.pdf
	sgtable7o1o060.pdf
	sgtable7o1o061.pdf
	sgtable7o1o062.pdf
	sgtable7o1o063.pdf
	sgtable7o1o064.pdf
	sgtable7o1o065.pdf
	sgtable7o1o066.pdf
	sgtable7o1o067.pdf
	sgtable7o1o068.pdf
	sgtable7o1o069.pdf
	sgtable7o1o070.pdf
	sgtable7o1o071.pdf
	sgtable7o1o072.pdf
	sgtable7o1o073.pdf
	sgtable7o1o074.pdf
	sgtable7o1o075.pdf
	sgtable7o1o076.pdf
	sgtable7o1o077.pdf
	sgtable7o1o078.pdf
	sgtable7o1o079.pdf
	sgtable7o1o080.pdf
	sgtable7o1o081.pdf
	sgtable7o1o082.pdf
	sgtable7o1o083.pdf
	sgtable7o1o084.pdf
	sgtable7o1o085.pdf
	sgtable7o1o086.pdf
	sgtable7o1o087.pdf
	sgtable7o1o088.pdf
	sgtable7o1o089.pdf
	sgtable7o1o090.pdf
	sgtable7o1o091.pdf
	sgtable7o1o092.pdf
	sgtable7o1o093.pdf
	sgtable7o1o094.pdf
	sgtable7o1o095.pdf
	sgtable7o1o096.pdf
	sgtable7o1o097.pdf
	sgtable7o1o098.pdf
	sgtable7o1o099.pdf
	sgtable7o1o100.pdf
	sgtable7o1o101.pdf
	sgtable7o1o102.pdf
	sgtable7o1o103.pdf
	sgtable7o1o104.pdf
	sgtable7o1o105.pdf
	sgtable7o1o106.pdf
	sgtable7o1o107.pdf
	sgtable7o1o108.pdf
	sgtable7o1o109.pdf
	sgtable7o1o110.pdf
	sgtable7o1o111.pdf
	sgtable7o1o112.pdf
	sgtable7o1o113.pdf
	sgtable7o1o114.pdf
	sgtable7o1o115.pdf
	sgtable7o1o116.pdf
	sgtable7o1o117.pdf
	sgtable7o1o118.pdf
	sgtable7o1o119.pdf
	sgtable7o1o120.pdf
	sgtable7o1o121.pdf
	sgtable7o1o122.pdf
	sgtable7o1o123.pdf
	sgtable7o1o124.pdf
	sgtable7o1o125.pdf
	sgtable7o1o126.pdf
	sgtable7o1o127.pdf
	sgtable7o1o128.pdf
	sgtable7o1o129.pdf
	sgtable7o1o130.pdf
	sgtable7o1o131.pdf
	sgtable7o1o132.pdf
	sgtable7o1o133.pdf
	sgtable7o1o134.pdf
	sgtable7o1o135.pdf
	sgtable7o1o136.pdf
	sgtable7o1o137.pdf
	sgtable7o1o138.pdf
	sgtable7o1o139.pdf
	sgtable7o1o140.pdf
	sgtable7o1o141.pdf
	sgtable7o1o142.pdf
	sgtable7o1o143.pdf
	sgtable7o1o144.pdf
	sgtable7o1o145.pdf
	sgtable7o1o146.pdf
	sgtable7o1o147.pdf
	sgtable7o1o148.pdf
	sgtable7o1o149.pdf
	sgtable7o1o150.pdf
	sgtable7o1o151.pdf
	sgtable7o1o152.pdf
	sgtable7o1o153.pdf
	sgtable7o1o154.pdf
	sgtable7o1o155.pdf
	sgtable7o1o156.pdf
	sgtable7o1o157.pdf
	sgtable7o1o158.pdf
	sgtable7o1o159.pdf
	sgtable7o1o160.pdf
	sgtable7o1o161.pdf
	sgtable7o1o162.pdf
	sgtable7o1o163.pdf
	sgtable7o1o164.pdf
	sgtable7o1o165.pdf
	sgtable7o1o166.pdf
	sgtable7o1o167.pdf
	sgtable7o1o168.pdf
	sgtable7o1o169.pdf
	sgtable7o1o170.pdf
	sgtable7o1o171.pdf
	sgtable7o1o172.pdf
	sgtable7o1o173.pdf
	sgtable7o1o174.pdf
	sgtable7o1o175.pdf
	sgtable7o1o176.pdf
	sgtable7o1o177.pdf
	sgtable7o1o178.pdf
	sgtable7o1o179.pdf
	sgtable7o1o180.pdf
	sgtable7o1o181.pdf
	sgtable7o1o182.pdf
	sgtable7o1o183.pdf
	sgtable7o1o184.pdf
	sgtable7o1o185.pdf
	sgtable7o1o186.pdf
	sgtable7o1o187.pdf
	sgtable7o1o188.pdf
	sgtable7o1o189.pdf
	sgtable7o1o190.pdf
	sgtable7o1o191.pdf
	sgtable7o1o192.pdf
	sgtable7o1o193.pdf
	sgtable7o1o194.pdf
	sgtable7o1o195.pdf
	sgtable7o1o196.pdf
	sgtable7o1o197.pdf
	sgtable7o1o198.pdf
	sgtable7o1o199.pdf
	sgtable7o1o200.pdf
	sgtable7o1o201.pdf
	sgtable7o1o202.pdf
	sgtable7o1o203.pdf
	sgtable7o1o204.pdf
	sgtable7o1o205.pdf
	sgtable7o1o206.pdf
	sgtable7o1o207.pdf
	sgtable7o1o208.pdf
	sgtable7o1o209.pdf
	sgtable7o1o210.pdf
	sgtable7o1o211.pdf
	sgtable7o1o212.pdf
	sgtable7o1o213.pdf
	sgtable7o1o214.pdf
	sgtable7o1o215.pdf
	sgtable7o1o216.pdf
	sgtable7o1o217.pdf
	sgtable7o1o218.pdf
	sgtable7o1o219.pdf
	sgtable7o1o220.pdf
	sgtable7o1o221.pdf
	sgtable7o1o222.pdf
	sgtable7o1o223.pdf
	sgtable7o1o224.pdf
	sgtable7o1o225.pdf
	sgtable7o1o226.pdf
	sgtable7o1o227.pdf
	sgtable7o1o228.pdf
	sgtable7o1o229.pdf
	sgtable7o1o230.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice


