THE 394 MAGNETIC ROD GROUP TYPES
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pl 1 Triclinic

No. 1.1.1 pl
\U \Z/v'l‘

[ 1]

Origin arbitrary

Asymmetricunit 0<z<1
Symmetry operations

w1
(1/0,0,0)

111-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1 al (1) x,y,z [u,v,w]

Symmetry of special projections

Along [001] 1 Along [100] p1
a*=c,
Origin at 0,0,z Origin at x,0,0

No. 1.1.1

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

111-2

pl



p11' 1 Triclinic

No. 1.2.2 p11'

1I

L

Origin arbitrary

Asymmetricunit 0<z<1
Symmetry operations
For 1 + set
11
(10,0,0)
For 1' + set

@1
(1/0,0,0)

122-1



Continued

Generators selected (1); t(0,0,1); 1'

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1 a 11 (1) x,y,z [0,0,0]

Symmetry of special projections

Along [001] 11
a*=c,

Origin at 0,0,z Origin at x,0,0

1+

Along [100] p11'

No. 1.2.2

1+

Along [010] p11'
a*=c,
Origin at 0,y,0

122-2

pl11



P,l 1 Triclinic

No. 1.3.3 p..l

NN
iy,

Origin arbitrary
Asymmetricunit 0<z<1
Symmetry operations
For (0,0,0) + set
@1
(10,0,0)
For (0,0,1) + set

(1)t (0,0,1)
(110,0,1)

133-1



Continued No. 1.3.3
Generators selected (1); t(0,0,1)
Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
(0,0,0)+ (0,0,1) +
1 al (1) x,y,z [u,v,w]
Symmetry of special projections
Along [001] 11 Along [100] p,,.1 Along [010] p,,.1
a*=c, a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

133-2

pZCl



1 1 Triclinic

pl
No. 2.1.4 pl

m .

W +

Q
-@
o]
O >
-@

Origin at 1

Asymmetricunit 0 <z < 1/2

Symmetry operations
11 ()1 0,0,0
(1]0,0,0) (1/0,0,0)

214-1



Continued No. 2.1.4

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 c 1l (1) x,y,z [u,v,w] (2) X,y,Z [u,v,w]
1 b1 0,0,1/2 [u,v,w]
1 a1l 0,0,0 [u,v,w]

Symmetry of special projections

Along [001] 2'11 Along [100] p2'11 Along [010] p2'11
a*=gc, a*=gc,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

214-2



p1l' 11

No. 2.2.5 pl 1

o
o
[

Origin at 11"
Asymmetricunit 0 <z < 1/2
Symmetry operations
For 1 + set
1)1 201 0,00
(1]0,0,0) (1/0,0,0)

For 1' + set

11 )1 0,00
(1/0,0,0) (1/0,0,0)

225-1

Triclinic

U




Continued No. 2.2.5

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+
2 ¢ 11 (1) x,y,2 [0,0,0] (2) x,y,z [0,0,0]
1 b 11 0,0,1/2 [0,0,0]
1 a 11 0,0,0 [0,0,0]
Symmetry of special projections
Along [001] 21171 Along [100] p2111 Along [010] p2111
a*=gc, a*=gc,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

225-2



pl T Triclinic
No. 2.3.6 pl'

m

\U +

. .-’
=@
[ ]
. -
0

Origin at '

Asymmetricunit 0 <z < 1/2

Symmetry operations
11 ()1 0,0,0
(1/0,0,0) (110,0,0)

236-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 c1l (1) x,y,z [u,v,w] (2) X,y,z [4,v,W]

1 b T 0,0,1/2 [0,0,0]

1aT 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 211 Along [100] p211
a=c,
Origin at 0,0,z Origin at x,0,0

No. 2.3.6

Along [010] p211
a=c,
Origin at 0,y,0

236- 2



P, 1 11 Triclinic

No. 2.4.7 p,.1

N2

-® -

m
/

\\\\\\\\\\\

Origin at 1
Asymmetricunit 0 <z < 1/2
Symmetry operations
For (0,0,0) + set
11 (21 0,0,0
(110,0,0) (1/0,0,0)
For (0,0,1) + set

Mt©01) (71 00%
(1/0,0,1) (1/0,0,1)

247-1



Continued No. 2.4.7

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
2 c1 (1) x,y,z [u,v,w] (2) X,y,Z [u,v,w]
1 b1 0,0,1/2 [0,0,0]
1 a1l 0,0,0 [u,v,w]
Symmetry of special projections
Along [001] 2117 Along [100] p,,»2'11  Along [010] p,..2'11
a*=c, a*=gc,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

24.7- 2

chT



p211 2 Monoclinic/Oblique

-
Ny

s

A &F°®

No. 3.1.8 p211

Y
N

\
\
\

\
\

\

Origin on 2

Asymmetricunit 0 <z < 1/2

Symmetry operations
11 (2)2 x,0,0
(110,0,0) (2,/0,0,0)

3.18-1



Continued No. 3.1.8

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 c 1l (1) x,y,z [u,v,w] (2) x,¥,Z [u,v,W]
1 b 2 x,0,1/2 [u,0,0]
1 a2 x,0,0 [u,0,0]

Symmetry of special projections

Along [001] 11m' Along [100] p211 Along [010] p1m'1
a*=c a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

3.1.8-2

p211



p2111 271

No. 3.2.9 p2111

ey
N

/

Origin on 21'

Asymmetricunit 0 <z < 1/2

Symmetry operations
For 1 + set
@1 (2) 2 x,0,0
(110,0,0) (2,]0,0,0)
For 1' + set
@ (2) 2" x,0,0
(1]0,0,0) (2,]0,0,0)

3.29-1

Monoclinic/Oblique




Continued No. 3.2.9
Generators selected (1); t(0,0,1); (2); 1'
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+

2 ¢ 11 (1) x,y,z [0,0,0] (2) x,y,z [0,0,0]
1 b 21 x,0,1/2 [0,0,0]
1 a 21 x,0,0 [0,0,0]

Symmetry of special projections

Along [001] 11m1"' Along [100] p2111
a*=c
Origin at 0,0,z Origin at x,0,0

Along [010] p1m11'
a*=c,
Origin at 0,y,0

3.29- 2

p2111'



p2'11 2 Monoclinic/Oblique

-
N

=l

No. 3.3.10 p2'11

dhY
N

~
A

/

\
\

o7

/

\

/. ,./V/

Origin on 2'

Asymmetricunit 0 <z < 1/2

Symmetry operations
11 (2)2' x,0,0
(110,0,0) (2,/0,0,0)

3.3.10- 1



Continued No. 3.3.10

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 c 1l (1) x,y,z [u,v,w] (2) x,y,Z [G,v,w]
1 b 2 x,0,1/2 [0,v,w]
1 a2 x,0,0 [0,v,w]

Symmetry of special projections

Along [001] 11m Along [100] p2'11 Along [010] p1m1
a*=c a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

3.3.10- 2

p2'11



p,211

No. 3.4.11

JdY
N

\
\

\

\

Origin on 2
Asymmetricunit 0 <z < 1/2
Symmetry operations

For (0,0,0) + set

1)1 (2)2 x,0,0
(110,0,0) (2,]0,0,0)
For (0,0,1) + set
(1) t (0,0,1) (2) 2" x,0,0;0,0,%%2
(110,0,1) (2,]0,0,2)

271

p,.211

34.11- 1

Monoclinic/Oblique




Continued No. 3.4.11

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
2 c1 (1) x,y,z [u,v,w] (2) x,¥,Z [u,v,W]
1 b 2 x,0,1/2 [0,v,w]
1 a2 x,0,0 [u,0,0]
Symmetry of special projections
Along [001] 11m' Along [100] p,,.211 Along [010] p,,~1m'1
a*=c a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

3.4.11- 2

P, 211



pm1ll m Monoclinic/Oblique

No. 4.1.12 pmill

o

/

»

(AN

/
\ +

- o

\

/

Origin on mirror plane m

Asymmetricunit 0<x; 0<z<1

Symmetry operations
@1 (2)m 0,y,z
(110,0,0) (m,]0,0,0)

41.12-1



Continued No. 4.1.12

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 b1 (1) x,y,z [u,v,w] (2) X,y,z [u,v,W]

1 am 0,y,z [u,0,0]

Symmetry of special projections

Along [001] 1m1 Along [100] p1111 Along [010] p11m
a*=c a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

41.12- 2

pmill



pm111l ml' Monoclinic/Oblique

No. 4.2.13 pml1ll

-
N

A

X

¥

»

N

-D+

/

\

-
N

-GD4.

/ —

\

/

Origin on mirror plane m1'
Asymmetricunit 0<x; 0<z<1
Symmetry operations
For 1 + set
@1 (2)m 0,y,z
(110,0,0) (m,]0,0,0)
For 1' + set

11 @ m 0y.z
(1/0,0,0) (m,|0,0,0)

4213-1



Continued No. 4.2.13

Generators selected (1); t(0,0,1); (2); 1'

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+ 1'+

2 b 11 (1) x,y,z [0,0,0] (2) x,y,z [0,0,0]

1 a ml 0,y,z [0,0,0]

Symmetry of special projections

Along [001] 1m11' Along [100] p1111 Along [010] p11m21'

a*=c a* =c,

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

4213- 2

pm111'



pm'11 m' Monoclinic/Oblique

No. 4.3.14 pm'11

RAyd
AN

/

\ D

/ —

\

/

Origin on mirror plane m'

Asymmetricunit 0<x; 0<z<1

Symmetry operations
@1 (2)m' 0yy,z
(110,0,0) (m,|0,0,0)

43.14- 1



Continued No. 4.3.14

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 b1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]

1 am 0,y,z [O,v,w]

Symmetry of special projections

Along [001] 1m'1 Along [100] p111 Along [010] p11m'
a*=c a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

43.14 - 2

pm'1l



p,cm1l m1l' Monoclinic/Oblique

No. 4.4.15 p,.m1l

>

/ —
— /

Origin on mirror plane m'

Asymmetricunit 0<x; 0<z<1
Symmetry operations
For (0,0,0) + set
@1 (2)m' 0yy,z
(110,0,0) (m,|0,0,0)
For (0,0,1) + set

1)t (0,01 (2)c(001) 0y.z
(1/0,0,1) (m,[0,0,1)

4415-1



Continued No. 4.4.15

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

2 b1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]

1 am 0,y,z [O,v,w]

Symmetry of special projections

Along [001] 1m11' Along [100] p,.+111 Along [010] p,»11m'

a*=c a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

4415- 2

p,. M1l



p,cmll m1l' Monoclinic/Oblique

No. 4.5.16 p,.mi1l

>

— /

Origin on mirror plane m

Asymmetricunit 0<x; 0<z<1
Symmetry operations
For (0,0,0) + set
@1 (2)m 0,y,z
(110,0,0) (m,]0,0,0)
For (0,0,1) + set

1)t (0,01 (2)c(0,01) 0y,z
(1/0,0,1) (m,[0,0,1)

4516- 1



Continued No. 4.5.16

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
2 b1 (1) x,y,z [u,v,w] (2) X,y,z [u,v,W]

1 am 0,y,z [u,0,0]

Symmetry of special projections

Along [001] 1m11' Along [100] p1111 Along [010] p,.»11m

a*=c a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

45.16- 2

p,. m11



pcll m Monoclinic/Oblique

No. 5.1.17 pcll

/

\

Origin on glide plane ¢

Asymmetricunit 0<x; 0<z<1

Symmetry operations
11 (2) ¢ (0,0,%%) 0,y.z
(110,0,0) (m,|0,0,%)

51.17-1



Continued No. 5.1.17

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 al (1) x,y,z [u,v,w] (2) X,y,z+1/2 [u,v,W]

Symmetry of special projections

Along [001] 1m1 Along [100] p,,.1 Along [010] p11g
a*=cl/2 a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

51.17- 2

pcll



pclil’

No. 5.2.18

/

/

Origin on glide plane cl'
Asymmetricunit 0<x; 0<z<1
Symmetry operations

For 1 + set

(2) ¢ (0,0%) 0y,z
(m,[0,0,%2)

@1
(1/0,0,0)

For 1' + set
(2) c' (0,0,%) 0)y,z
(m,|0,0,%)

11
(1/0,0,0)

52.18- 1

ml'

pclil

1I

Monoclinic/Oblique

\ N

\CP ¢ \9

\



Continued No. 5.2.18

Generators selected (1); t(0,0,1); (2); 1'

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+
2 a 11 (1) x,y,2 [0,0,0] (2) Xx,y,z+1/2 [0,0,0]
Symmetry of special projections
Along [001] 1m11' Along [100] p11' Along [010] p11g1
a*=cl/2 a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

5.2.18- 2

pclil’



pc'll

No. 5.3.19

/

/

Origin on glide plane c¢'

Asymmetricunit 0<x; 0<z<1

Symmetry operations
11 (2) ¢ (0,0,%2) 0,y,z
(110,0,0) (m,|0,0,%)’

pc'll

53.19- 1

Monoclinic/Oblique

j-i-
ad

/

\



Continued No. 5.3.19

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 al (1) x,y,z [u,v,w] (2) X,y,z+1/2 [G,v,w]

Symmetry of special projections

Along [001] 1m'1 Along [100] p1 Along [010] p11g'
a*=cl/2 a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

53.19- 2

pc'll



p2/m11l 2/m Monoclinic/Oblique

/

No. 6.1.20 p2/m11

N

\J

1

N

\

ety

\
\

/o

Y

Origin at center 2/m

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (22 x00 (31 000 @m 0y,z
(110,0,0) (2,]0,0,0) (1/0,0,0) (m,]0,0,0)

6.1.20- 1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 1 (1) x,y,z [u,v,w]

3) X,y,Z [u,v,w]

2 em 0,y,z [u,0,0]
2.d 2 x,0,1/2 [u,0,0]
2 ¢c 2 x,0,0 [u,0,0]

1 b 2/m 0,0,1/2 [u,0,0]

1 a 2/m 0,0,0 [u,0,0]

Symmetry of special projections

2);

No. 6.1.20

3)

(2) x,y,z [u,v,w]

(4) X,y,z [u,v,W]

0,y,Z [u,0,0]

%,0,1/2 [u,0,0]

%,0,0 [u,0,0]

Along [001] 2’mm’ Along [100] p2111 Along [010] p2’'m'm

a*=c

Origin at 0,0,z Origin at x,0,0

a*=c,
Origin at 0,y,0

6.1.20- 2

p2/m11l



p2/m111' 2/ml’ Monoclinic/Oblique

No. 6.2.21 p2/m111'

1I

¥

-
N

\

Origin at center 2/m1'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
For 1 + set
@1 (2) 2 x,0,0 (3)1 0,00 4)m 0,y,z
(110,0,0) (2,]0,0,0) (1/0,0,0) (m,]0,0,0)
For 1' + set
@1 (2) 2" x,0,0 (3)1' 0,0,0 4)m' 0y,z
(1]0,0,0) (2,]0,0,0) (1/0,0,0) (m,|0,0,0)

6.2.21- 1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

4 f 11

1 b 2/mY

1 a 2/ml

Coordinates

(1) x,y,z [0,0,0]

(3) %,y,2 [0,0,0]

0,y,z [0,0,0]

x,0,1/2 [0,0,0]

x,0,0 [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2mm1'

Origin at 0,0,z

a*=c

Origin at x,0,0

2);

No. 6.2.21

(3); 1

(2) x,y,2 [0,0,0]

(4) X,y,2 [0,0,0]

0,y,z [0,0,0]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

Along [100] p2111 Along [010] p2mm1’

a*=c,
Origin at 0,y,0

6.2.21- 2

p2/m111'



p2/m'11 2/m' Monoclinic/Oblique

—

No. 6.3.22 p2/m'1l

“

PrE

|

Origin at center 2/m'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (22 x00 (31 000 @m 0y,z
(110,0,0) (2,]0,0,0) (1/0,0,0) (m,|0,0,0)

6.3.22- 1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 1 (1) x,y,z [u,v,w]

@) xy.z [G,v,w]

2);

No. 6.3.22

3)

(2) x,y,z [u,v,w]

(4) X,y,z [4,v,w]

2 em 0,y,z [0,v,w] 0,y,z [0,v,W]

2.d 2 x,0,1/2 [u,0,0] x,0,1/2 [G,0,0]

2 ¢c 2 x,0,0 [u,0,0] x,0,0 [1,0,0]

1 b 2/im 0,0,1/2 [0,0,0]

1 a 2/m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2m'm' Along [100] p211 Along [010] p2m'm'
a*=c a*=c,

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

6.3.22- 2

p2/m'11



p2/m'11 2'/m' Monoclinic/Oblique

No. 6.4.23 p2/m'1l

=

+

ﬂx

Origin at center 2/m'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (22 x00 (31 000 @m 0y,z
(110,0,0) (2,]0,0,0) (1/0,0,0) (m,|0,0,0)

6.4.23- 1



Continued

Generators selected (1);

Positions

Multiplicity,

Wyckoff letter,
Site symmetry

1

a

>

o

2/m'

2/m'

Coordinates

(1) x,y,z [u,v,w]

3) X,y,Z [u,v,w]

0,y,z [0,v,w]

x,0,1/2 [0,v,w]

x,0,0 [0,v,w]

0,0,1/2 [0,v,w]

0,0,0 [O,v,w]

Symmetry of special projections

Along [001] 2’m'm

Origin at 0,0,z

a*=c

Origin at x,0,0

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

Along [100] p2'11

No. 6.4.23

3)

(2) x,y,Z [G,v,w]

(4) X,y,z [4,v,w]

0,y,z [0,v,w]

x,0,1/2 [0,v,w]

%,0,0 [O0,v,w]

Along [010] p2’'mm'
a*=c,
Origin at 0,y,0

6.4.23- 2

p2/m'11



p2/ml1l 2'/m Monoclinic/Oblique

No. 6.5.24 p2/mll

N
BN

ix

Origin at center 2'/m

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (22 x00 (31'000 @m 0y,z
(110,0,0) (2,]0,0,0) (1/0,0,0) (m,]0,0,0)

6.5.24- 1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 1 (1) x,y,z [u,v,w]

@) xy.z [G,v,w]

2);

No. 6.5.24

3)

(2) x,y,Z [G,v,w]

(4) X,y,z [u,v,W]

2 em 0,y,z [u,0,0] 0,y,z [4,0,0]

2.d 2 x,0,1/2 [0,v,w] x,0,1/2 [0,v,W]

2 ¢c 2 x,0,0 [0,v,w] X,0,0 [0,v,W]

1 b 2/m 0,0,1/2 [0,0,0]

1 a 2/m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2mm Along [100] p2111 Along [010] p2mm
a*=c a*=c,

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

6.5.24 - 2

p2/ml1l



pP,2/m'1l

No. 6.6.25

Origin at center 2/m'
Asymmetricunit 0<x; 0<y; 0<z<l1
Symmetry operations
For (0,0,0) + set
11 (22 x00 (31 0,00
(110,0,0) (2,]0,0,0)’ (110,0,0)
For (0,0,1) + set

Mt©01) (22 x0% ()T 00%
(1/0,0,1) (2,/0,0,1) (10,0,1)

2/ml’ Monoclinic/Oblique

pP,2/m'1l
+
+
+ % 2
La®
e
+
=
4)m' 0y,z
(m,|0,0,0)

(4)c(0,0,1) 0y,z
(m,]0,0,1)

6.6.25- 1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

1 b 2im

1 a 2/m

Coordinates

(1) x,y,z [u,v,w]

3) X,y,Z [u,v,w]

0,y,z [0,v,w]

x,0,1/2 [u,0,0]

x,0,0 [0,v,w]

0,0,1/2 [0,0,0]

0,0,0 [O,v,w]

Symmetry of special projections

Along [001] 2mm1'

Origin at 0,0,z

a*=c

Origin at x,0,0

t(0,0,1) ;

No. 6.6.25

2; ©

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

(2) x,y,z [u,v,w]

(4) X,y,z [u,v,W]

0,y,z [0,v,w]

%,0,1/2 [G,0,0]

%,0,0 [O0,v,w]

Along [100] p,,.211 Along [010] p,,~2mm

a*=c,
Origin at 0,y,0

6.6.25- 2

Py 2/m'11



P,.2/m1l 2/ml' Monoclinic/Oblique

No. 6.7.26 P,2/m11

>

Origin at center 2/m
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For (0,0,0) + set
1 (22 x,0,0 (3)1 0,00 4 m 0y,z
(110,0,0) (2,]0,0,0) (1/0,0,0) (m,]0,0,0)
For (0,0,1) + set

Mt©01) (22 x0% @)1 00% (4c(001) 0y.z
(1/0,0,1) (2,10,0,1) (10,0,1) (m,[0,0,1)

6.7.26- 1



Continued

Generators selected (1); t(0,0,1)';
Positions

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 1 (1) x,y,z [u,v,w]

3) X,y,Z [u,v,w]

No. 6.7.26

2; ©

(0,0,0)+ (0,0,1) +
(2) x,y,Z [u,v,w]

(4) X,y,z [u,v,W]

2 em 0,y,z [u,0,0] 0,y,Z [u,0,0]

2.d 2 x,0,1/2 [0,v,w] x,0,1/2 [0,v,W]

2 c 2 x,0,0 [u,0,0] x,0,0 [u,0,0]

1 b 2/m 0,0,1/2 [0,0,0]

1 a 2/m 0,0,0 [u,0,0]

Symmetry of special projections

Along [001] 2mm!' Along [100] p2111 Along [010] p,»2'M'm
a*=c a*=c,

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

6.7.26 - 2

P, 2/m11



p2/cll 2/m

No. 7.1.27 p2/cl11

-

-@
Origin at 1 on glide plane ¢
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 2 x01/4 (3T 000 (4c(0,0%) 0yz
(1]0,0,0) (2,10,0,%) (1]0,0,0) (m,|0,0,%)

7.1.27-1

Monoclinic/Oblique

j-i-
nd

/




Continued No. 7.1.27 p2/cll

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w] (2) x,y,2+1/2 [u,v,W]
3) X,y,Z [u,v,w] (4) X,y,z+1/2 [u,v,W]

2 b 2 x,0,1/4 [u,0,0] x,0,3/4 [u,0,0]

2 al 0,0,0 [u,v,w] 0,0,1/2 [u,v,W]

Symmetry of special projections
Along [001] 2’mm’ Along [100] p,,.211 Along [010] p2'm'g

a*=cl/2 a*=c,
Origin at 0,0,z Origin at x,0,1/4 Origin at 0,y,0

7.1.27- 2



p2/c11l 2/ml' Monoclinic/Oblique

No. 7.2.28 p2/c111

>
>~
-

\9 ¢ \9

-
"‘\ \ !
@\ S @\\ ’\Q\

Origin at 11' on glide plane cl'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
For 1 + set
11 (22 x01/4 (31 000 (4c(00%) 0y.z
(110,0,0) (2,/0,0,%) (1/0,0,0) (m,|0,0,%)
For 1' + set
(1)1 (22 x,01/4 (3)1" 0,00 (4 c(0,0%) 0y,z
(110,0,0) (2,/0,0,%) (1]0,0,0) (m,|0,0,%%)

7.2.28- 1

oY



Continued No. 7.2.28 p2/c11l

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+
4 ¢ 11 (1) x,y,z [0,0,0] (2) x,9,2+1/2 [0,0,0]
(3) %,,Z [0,0,0] (4) x,y,z+1/2 [0,0,0]
2 b 21 x,0,1/4 [0,0,0] %,0,3/4 [0,0,0]
2 a 11 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]

Symmetry of special projections
Along [001] 2mm1' Along [100] p2111 Along [010] p2mg1'

a*=cl2 a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

7.2.28- 2



p2/c'11 2/m' Monoclinic/Oblique

No. 7.3.29 p2/c'11

‘\\:’1
_ j-F
o

>
>
-]

o

/
A A -©
@=
° _*}.
¢ ot¥
/'/ //

Origin at 1' on glide plane ¢’

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (22 x,0,1/4 (31 00,0 (4 c(0,0%) 0y.z
(1]0,0,0) (2,]0,0,%2) (1/0,0,0) (m,]0,0,%)

7.3.29-1



Continued No. 7.3.29

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w] (2) x,y,2+1/2 [u,v,W]
(3) X,y,z [4,v,W] (4) X,y,z+1/2 [G,v,w]

2 b 2 x,0,1/4 [u,0,0] x,0,3/4 [G,0,0]

2 a7l 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]

Symmetry of special projections

Along [001] 2m'm’ Along [100] p211 Along [010] p2mg
a*=cl2 a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

7.3.29- 2

p2/c'11



p2/c'11 2'/m' Monoclinic/Oblique

No. 7.4.30 p2/c'11

+
/
c=a
A
¢
oF
o) ")+
0 e
o/ /
/ -®/

Origin at 1 on glide plane c'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2" x0,1/4 (3)1 0,00 (4)c (0,0%) 0y.z
(1]0,0,0) (2,]0,0,%%) (1/0,0,0) (m,]0,0,%2)'

74.30- 1



Continued No. 7.4.30

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w] (2) x,y,z+1/2 [G,v,w]
3) X,y,Z [u,v,w] (4) X,y,z+1/2 [G,v,w]

2 b 2 x,0,1/4 [0,v,w] X,0,3/4 [0,v,w]

2 al 0,0,0 [u,v,w] 0,0,1/2 [G,v,w]

Symmetry of special projections
Along [001] 2’m'm Along [100] p2'11 Along [010] p2'mg'

a*=cl2 a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

7.4.30- 2

p2/c'11



p2/cli

No. 7.5.31

>
>
|-

Origin at 1' on glide plane c

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2' x,0,1/4 (3)1" 0,0,0
(1/0,0,0) (2,]0,0,4%) (110,0,0)

2'/'m

p2/cli

Monoclinic/Oblique

(4) c(0,0,%2) 0,y,z
(M, [0,0,%)

7531-1




Continued No. 7.5.31

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w] (2) x,y,z+1/2 [G,v,w]
(3) X,y,z [4,v,W] (4) X,y,z+1/2 [u,v,W]

2 b 2 x,0,1/4 [0,v,w] x,0,3/4 [0,v,w]

2 a7l 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]

Symmetry of special projections
Along [001] 2mm Along [100] p,.+211 Along [010] p2mg

a*=cl2 a*=c,
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

7531- 2

p2/cli



p112 2 Monoclinic/Rectangular

No. 8.1.32 p112

\U \u*'
0
f U
P ~
@ ~
Origin on 2

Asymmetricunit 0<x; 0<z<1

Symmetry operations
11 (2)2 00,
(1/0,0,0) (2,10,0,0)

8.132- 1



Continued No. 8.1.32

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 b1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]

1 a2 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 211 Along [100] p11m’ Along [010] p11m'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

8.1.32- 2

p112



p1121 21 Monoclinic/Rectangular

No. 8.2.33 p1121

N

Origin on 21
Asymmetricunit 0<x; 0<z<l1
Symmetry operations
1+ set
1)1 (2)2 0,0,z
(1]0,0,0) (2,/0,0,0)
1'+ set

11 (2)2' 0,0,z
(1/0,0,0) (2,/0,0,0)

8.233-1



Continued No. 8.2.33

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+
2 b 11 (1) x,y,z [0,0,0] (2) x,y,z [0,0,0]
1 a 21 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 2117 Along [100] p11m1"  Along [010] p11m1'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

8.2.33- 2

p1121'



p112' 2 Monoclinic/Rectangular

No. 8.3.34 p112'

N D

Origin on 2'

Asymmetricunit 0<x; 0<z<1

Symmetry operations
11 (2)2' 0,0,z
(1/0,0,0) (2,/0,0,0)

8.3.34-1



Continued No. 8.3.34

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 b1 (1) x,y,z [u,v,w] (2) X,y,z [u,v,W]

1 a2 0,0,z [u,v,0]

Symmetry of special projections

Along [001] 2'11 Along [100] p11m Along [010] p11m
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

8.3.34- 2

p112'



P, 112’ 21 Monoclinic/Rectangular

No. 8.4.35 p,.112

Origin on 2'
Asymmetricunit 0<x; 0<z<1
Symmetry operations
For (0,0,0) + set
1 (2)2' 0,0,z
(1]0,0,0) (2,/0,0,0)
For (0,0,1) + set

(1)t (0,0,1) (2)2(0,0,1) 0,0,z
(1/0,0,1) (2,/0,0,1)

8.4.35-1



Continued No. 8.4.35 P, 112'

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
2 b1 (1) x,y,z [u,v,w] (2) X,y,z [u,v,W]
1 a2 0,0,z [u,v,0]
Symmetry of special projections
Along [001] 2117 Along [100] p,.»11m  Along [010] p,»11m
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

8.4.35- 2



P, 112 21 Monoclinic/Rectangular

No. 8.5.36 P, 112
/7\ //7\
W u*'

~Q
@
# -

Origin on 2

Asymmetricunit 0<x; 0<z<1
Symmetry operations
For (0,0,0) + set
1 (2)2 0,0,z
(1]0,0,0) (2,/0,0,0)
For (0,0,1) + set

1)t (0,01 (2)2(0,01) 0,0z
(1/0,0,1) (2,/0,0,1)

8.5.36- 1



Continued No. 8.5.36

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
2 b1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
1 a2 0,0,z [0,0,w]
Symmetry of special projections
Along [001] 2117 Along [100] p,»11m'  Along [010] p,»11m'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

8.5.36- 2

P, 112



p112, 2 Monoclinic/Rectangular

No. 9.1.37 pl12,

\-/‘
.

o—p ~

Origin on 2,

Asymmetricunit 0<x; 0<z<1

Symmetry operations
11 (2) 2 (0,0,%) 0,0,z
(1/0,0,0) (2,/0,0,%)

9.137-1



Continued No. 9.1.37

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 al (1) x,y,z [u,v,w] (2) X,y,z+1/2 [G,v,w]

Symmetry of special projections

Along [001] 211 Along [100] pl11lg' Along [010] p11g
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

9.1.37- 2

pl12,



pl12,1' 21'

No. 9.2.38 pl12,1'

Origin on 2,1'
Asymmetricunit 0<x; 0<z<1
Symmetry operations
1+ set
1 (2)2(0,0%2) 0,0,z
(1]0,0,0) (2,/0,0,%)
1'+ set

11 (2) 2' (0,0,%) 0,0,z
(1/0,0,0) (2,/0,0,%)

9.238- 1

Monoclinic/Rectangular




Continued No. 9.2.38

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+
2 a 11 (1) x,y,2 [0,0,0] (2) x,y,2+1/2 [0,0,0]
Symmetry of special projections
Along [001] 21171 Along [100] p11g1 Along [010] p11g1
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

9.2.38- 2

pl12,1'



p112; 2 Monoclinic/Rectangular

No. 9.3.39 pl12,'

N-/\
"

o ~

Origin on 2;'

Asymmetricunit 0<x; 0<z<1

Symmetry operations
11 (2) 2' (0,0,%) 0,0,z
(1/0,0,0) (2,10,0,%)'

9.3.39- 1



Continued No. 9.3.39

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 al (1) x,y,z [u,v,w] (2) X,y,z+1/2 [u,v,W]

Symmetry of special projections

Along [001] 2'11 Along [100] p11g Along [010] p11g
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

9.3.39- 2

pl12,'



pllm m Monoclinic/Rectangular

No. 10.1.40 plim

Origin on mirror plane m

Asymmetricunit 0 <z < 1/2

Symmetry operations
@1 2)m x,y,0
(1/0,0,0) (m,|0,0,0)

10.1.40- 1



Continued No. 10.1.40

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 c1 (1) x,y,z [u,v,w] (2) x,y,z [4,v,w]
1 bm x,y,1/2 [0,0,w]
1 am X,y,0 [0,0,w]

Symmetry of special projections

Along [001] 11 Along [100] p1m1 Along [010] p1m1
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

10.1.40- 2

plim



pliml' ml' Monoclinic/Rectangular

No. 10.2.41 pliml'

1I

(ON

©.

Origin on mirror plane m1'
Asymmetricunit 0 <z < 1/2
Symmetry operations
For 1 + set
@1 2)m x,y,0
(1]0,0,0) (m,|0,0,0)
For 1' + set

11 @) m' xy,0
(1/0,0,0) (m,|0,0,0)

10.241- 1



Continued No. 10.2.41 pliml'

Generators selected (1); t(0,0,1); (2); 1'

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+
2 ¢ 11 (1) x,y,z [0,0,0] (2) x,y,2 [0,0,0]
1 b ml x,y,1/2 [0,0,0]
1 a ml x,y,0 [0,0,0]
Symmetry of special projections
Along [001] 11 Along [100] p1lm11"  Along [010] p1m11'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

10.241- 2



plim' m Monoclinic/Rectangular

A
N

5 7

+
\

~

No. 10.3.42 plim'

Origin on mirror plane m'

Asymmetricunit 0 <z < 1/2

Symmetry operations
@1 2)m" xy,0
(1]0,0,0) (m,|0,0,0)

10.342- 1



Continued No. 10.3.42

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

2 c 1l (1) x,y,z [u,v,w] (2) x,y,Z [u,v,W]
1 bm x,y,1/2 [u,v,0]
1l am x,y,0 [u,v,0]

Symmetry of special projections

Along [001] 1 Along [100] p1m'1 Along [010] p1m'1
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

10.342- 2

plim'



P llm m1l' Monoclinic/Rectangular

No. 10.4.43 P,11m

Origin on mirror plane m
Asymmetricunit 0 <z < 1/2
Symmetry operations
For (0,0,0) + set
@1 2)m x,y,0
(1]0,0,0) (m,|0,0,0)
For (0,0,1) + set

(1)t (0,0,1) 2)ym' x\y,%
(1/0,0,1) (m,|0,0,1)

10.443- 1



Continued No. 10.4.43

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
2 c1 (1) x,y,z [u,v,w] (2) x,y,z [4,v,w]
1 bm x,y,1/2 [u,v,0]
1 am X,y,0[0,0,w]
Symmetry of special projections
Along [001] 11 Along [100] p,,-.1m1  Along [010] p,..1m1
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

10.4.43- 2

p,.11lm



pl112/m 2/m Monoclinic/Rectangular

No. 11.1.44 pll2/m

+

e

Origin at center 2/m

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations
11 (22 00z (31 000 @m xy0
(1/0,0,0) (2,10,0,0) (110,0,0) (m,|0,0,0)

11144 - 1



Continued

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

Positions

Coordinates

Multiplicity,
Wyckoff letter,
Site symmetry

4 1 (1) x,y,z [u,v,w]

3) X,y,Z [u,v,w]

No. 11.1.44

3)

(2) x,y,z [G,v,w]

(4) x,y,z [4,v,w]

2 em x,y,1/2 [0,0,w] X,y,1/2 [0,0,w]

2 dm x,y,0 [0,0,w] X,y,0 [0,0,w]

2 ¢c 2 0,0,z [0,0,w] 0,0,z [0,0,w]

1 b 2/m 0,0,1/2 [0,0,w]

1 a 2/m 0,0,0 [0,0,w]

Symmetry of special projections

Along [001] 2117 Along [100] p2’'mm' Along [010] p2’'mm'
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

11.1.44- 2

pl112/m



p112/m1'

No. 11.2.45

‘\O

Origin at center 2/m1'

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations

For 1 + set
@1 (2)2 0,0,z
(1]0,0,0) (2,/0,0,0)

For 1' + set
@ (2)2° 0,0,z

(1]0,0,0) (2,/0,0,0)

(3)1 0,0,0
(110,0,0)

(3)T' 0,0,0
(1/0,0,0)

2/ml' Monoclinic/Rectangular

p112/m1'

4)m xy,0
(m,[0,0,0)

4)m xy,0
(m,[0,0,0)

11.245- 1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

4 f 171

1 b 2/mY

1 a 2/ml

Coordinates

(1) x,y,z [0,0,0]

(3) %,y,2 [0,0,0]

x,y,1/2 [0,0,0]

x,y,0 [0,0,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2111’

Origin at 0,0,z

a*=c

Origin at x,0,0

2);

No. 11.2.45
); 1
1+ 1+

(2) %,y,2[0,0,0]

(4) x,y,2 [0,0,0]

%,y,1/2 [0,0,0]

X,y,0 [0,0,0]

0,0,z [0,0,0]

Along [100] p2mm21"  Along [010] p2mm1'

a*=c
Origin at 0,y,0

11.2.45- 2

p112/m1'



pli2/m' 2/m' Monoclinic/Rectangular

No. 11.3.46 pl1i2/m'
/‘\ /7\
\Z/ W’F

0

.f *
y .F»\
o + 4@
/\ -

‘“

]

Origin at center 2/m'

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations
11 2 00z @)T 000 @m xy,0
(1/0,0,0) (2,10,0,0) (1/0,0,0y (m,|0,0,0)

11.346- 1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 1 (1) x,y,z [u,v,w]

@) xy.z [G,v,w]

2);

No. 11.3.46

3)

(2) x,y,z [G,v,w]

(4) x,y,Z [u,v,W]

2 em X,y,1/2 [u,v,0] X,y,1/2 [G,v,0]

2dm x,y,0 [u,v,0] X,y,0 [4,v,0]

2 ¢c 2 0,0,z [0,0,w] 0,0,z [0,0,w]

1 b 2/im 0,0,1/2 [0,0,0]

1 a 2/m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 211 Along [100] p2m'm' Along [010] p2m'm'
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

11.3.46 - 2

pli2/m'



p112/m’ 2'/m' Monoclinic/Rectangular

No. 11.4.47 pli2/m'

i

j)

Origin at center 2/m'

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations
11 (22 00z (3T 000 @m xy,0
(1/0,0,0) (2,10,0,0y (1/0,0,0) (m,|0,0,0)

11447 - 1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 1 (1) x,y,z [u,v,w]

3) X,y,Z [u,v,w]

2);

No. 11.4.47

3)

(2) X,y,z [u,v,W]

(4) x,y,Z [u,v,W]

2 em X,y,1/2 [u,v,0] X,y,1/2 [u,v,0]

2dm x,y,0 [u,v,0] X,y,0 [u,v,0]

2 ¢c 2 0,0,z [u,v,0] 0,0,z [u,v,0]

1 b 2/m 0,0,1/2 [u,v,0]

1 a 2/m 0,0,0 [u,v,0]

Symmetry of special projections

Along [001] 2'11 Along [100] p2'm'm Along [010] p2’'m'm
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

11.4.47- 2

p112/m’



p112/m

No. 11.5.48

Origin at center 2'/m

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations
11 (22 00z (31 00,0
(1]0,0,0) (2,/0,0,0) (1/0,0,0)

2/m Monoclinic/Rectangular

p112/m

4)m xy,0
(m,[0,0,0)

11548- 1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 1 (1) x,y,z [u,v,w]

@) xy.z [G,v,w]

2);

No. 11.5.48

3)

(2) X,y,z [u,v,W]

(4) x,y,z [4,v,w]

2 em x,y,1/2 [0,0,w] X,y,1/2 [0,0,w]

2 dm X,y,0 [0,0,w] X,y,0 [0,0,w]

2 ¢c 2 0,0,z [u,v,0] 0,0,z [4,v,0]

1 b 2/m 0,0,1/2 [0,0,0]

1 a 2/m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2117 Along [100] p2mm Along [010] p2mm
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

11.548- 2

p112/m



P, 112/m' 2/ml' Monoclinic/Rectangular

No. 11.6.49 p,.112/m'

Origin at center 2/m'
Asymmetricunit 0<y; 0<z<1/2
Symmetry operations
For (0,0,0) + set
1)1 (2)2° 0,0,z (3)1 0,00 4 m xy,0
(1]0,0,0) (2,/0,0,0) (1/0,0,0) (m,|0,0,0)
For (0,0,1) + set

1)t (0,01 (22001 00z (3T 00% Am xyYe
(1/0,0,1) (2,/0,0,1) (10,0,1) (m,|0,0,1)

11.649- 1



Continued No. 11.6.49

Generators selected (1); t(0,0,1)'; (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
4 1 (1) x,y,z [u,v,w] (2) X,y,z [u,v,W]
3) X,y,Z [u,v,w] (4) x,y,Z [u,v,W]
2 em x,y,1/2 [0,0,w] X,y,1/2 [0,0,w]
2dm x,y,0 [u,v,0] X,y,0 [u,v,0]
2 ¢c 2 0,0,z [u,v,0] 0,0,z [u,v,0]
1 b 2/m 0,0,1/2 [0,0,0]
1 a 2/m 0,0,0 [u,v,0]
Symmetry of special projections
Along [001] 21171 Along [100] p,»2mm  Along [010] p,.»2mm
a*=c a*=c
Origin at 0,0,z Origin at x,0,1/4 Origin at 0,y,1/4

11.6.49- 2

P, 112/m'



P,.112/m 2/ml' Monoclinic/Rectangular

No. 11.7.50 p,.112/m

Origin at center 2/m
Asymmetricunit 0<y; 0<z<1/2
Symmetry operations
For (0,0,0) + set
1 (2)2 0,0,z (3)1 0,00 4 m xy,0
(1]0,0,0) (2,/0,0,0) (1/0,0,0) (m,|0,0,0)
For (0,0,1) + set

(1)t (0,0,1) (220,01 0,0z (31 00% (4 m xy»
(10,0, (2,/0,0,1) (1/0,0,2) (m,|0,0,1)

11.750- 1



Continued No. 11.7.50

Generators selected (1); t(0,0,1)'; (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
4 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) X,y,Z [u,v,w] (4) x,y,z [4,v,w]
2 em x,y,1/2 [u,v,0] X,y,1/2 [G,v,0]
2 dm x,y,0 [0,0,w] X,y,0 [0,0,w]
2 ¢c 2 0,0,z [0,0,w] 0,0,z [0,0,w]
1 b 2/im 0,0,1/2 [0,0,0]
1 a 2/m 0,0,0 [0,0,w]
Symmetry of special projections
Along [001] 2117 Along [100] p,.»2m'm'  Along [010] p,.-2m'm’
a*=c a*=c
Origin at 0,0,z Origin at x,0,1/4 Origin at 0,y,1/4

11.7.50- 2

P,.112/m



p112,/m 2/m Monoclinic/Rectangular

No. 12.1.51 p112, /m

Origin at 1 on 2,

Asymmetricunit 0 <z< 1/4

Symmetry operations
11 (2) 2(0,0,1/2) 0,0z (31 00,0 (4)m xy,1/4
(1/0,0,0) (2,10,0,%) (110,0,0) (m,|0,0,%)

12.1.51-1



Continued No. 12.1.151 p112,/m
Generators selected (1); t(0,0,1); (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 ¢ 1 Q) x,y,z [uv,w] (2) X,y,z+1/2 [a,v,w]  (3) X,y,Z [u,v,w] (4) X,y,Z+1/2 [G,v,w]
2 bm X,y,1/4 [0,0,w] X,y,3/4 [0,0,w]
2 al 0,0,0 [u,v,w] 0,0,1/2 [G,V,w]

Symmetry of special projections

Along [001] 21171 Along [100] p2'mg' Along [010] p2'mg'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

12.1.51-2



p112,/m1' 2/ml’ Monoclinic/Rectangular

No. 12.2.52 p112, /m1’

\&J

Origin at 11' on 2,1’

Asymmetricunit 0 <z < 1/4

Symmetry operations
For 1 + set
11 (2) 2(0,0,1/2) 0,0z (31 0,00 (4)m xy,1/4
(1]0,0,0) (2,/0,0,%%) (110,0,0) (m,|0,0,%)
For 1' + set
(1)1 (2) 2(0,0,1/2) 0,0,z (3)1' 0,0,0 (@) m xy,l/4
(1/0,0,0) (2,/0,0,%)' (1/0,0,0) (m,|0,0,%)'

12.252-1



Continued No. 12.2.52
Generators selected (1); t(0,0,1); (2); (3); 1'

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+

4 c 11 (1) x,y,2[0,0,0] (2) x,y,z+1/2[0,0,0] (3) %X,y,2[0,0,0] (4) x,y,z+1/2 [0,0,0]
2 b ml x,y,1/4 [0,0,0] X,y,3/4 [0,0,0]
2 a 11 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]
Symmetry of special projections
Along [001] 21171 Along [100] p2mgl"  Along [010] p2mgl'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

12.2.52 -2

p112,/m1'



p112,/m’ 2/m' Monoclinic/Rectangular

No. 12.3.53 pl12, /m’

+

o—Pp ~
+ 40

Origin at 1' on 2,

Asymmetricunit 0 <z< 1/4

Symmetry operations

11 (2) 2(0,0,1/2) 0,0z (3)1' 0,0,0 (4 m' xy,l/4

(1/0,0,0) (2,10,0,%) (1]0,0,0) (m,|0,0,%)'

12.3.53-1



Continued No. 12.3.53 p112,/m'
Generators selected (1); t(0,0,1); (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 ¢ 1 1) x,y,z [u,v,w] (2) X,y,z+1/2 [a,v,w]  (3) X,y,Z [4,v,w] (4) X,y,Z2+1/2 [u,v,W]
2 bm x,y,1/4 [u,v,0] X,y,3/4 [G,v,0]
2 a7l 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]

Symmetry of special projections

Along [001] 211 Along [100] p2m'g' Along [010] p2m'g’
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

12.3.53-2



p112,'/m’

No. 12.4.54

2/m'

p112,'/m'

Origin at 1 on 2’

Asymmetricunit 0 <z < 1/4

Symmetry operations
11 (2) 2(0,0,1/2) 0,0,
(1/0,0,0) (2,]0,0,%2)

(3)1 0,0,0
(110,0,0)

12454 -1

Monoclinic/Rectangular

@) m xy,1/4
(m,[0,0,%2)



Continued No. 12.4.54 p112;'/m'
Generators selected (1); t(0,0,1); (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 ¢ 1 Q) x,y,z [uv,w] (2) X,y,z+1/2 [u,v,w]  (3) X,V,Z [u,v,w] (4) X,y,Z2+1/2 [u,v,W]
2 bm x,y,1/4 [u,v,0] X,y,3/4 [u,v,0]
2 al 0,0,0 [u,v,w] 0,0,1/2 [u,v,W]

Symmetry of special projections

Along [001] 2'11 Along [100] p2'm'g Along [010] p2'm'g
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

12.454 - 2



p112,'/m 2'/m Monoclinic/Rectangular

No. 12.5.55 p112,'/m

'
\ J‘
[
/
/.
Origin at 1' on 2,
Asymmetricunit 0 <z< 1/4
Symmetry operations
11 (2)2(0,0,1/2) 00z (3T 00,0 (@) m xy,1/4
(1]0,0,0) (2,/0,0,%%) (1/0,0,0) (m,|0,0,%%)

12.555-1



Continued No. 12.5.55 p112;'/m
Generators selected (1); t(0,0,1); (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 ¢ 1 Q) x,y,z [uv,w] (2) X,y,z+1/2 [u,v,w]  (3) X,y,Z [4,v,w] (4) X,y,Z2+1/2 [G,v,w]
2 b m X,y,1/4 [0,0,w] X,y,3/4 [0,0,w]
2 a7l 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]

Symmetry of special projections

Along [001] 21171 Along [100] p2mg Along [010] p2mg
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

12.5.55-2



p222 222 Orthorhombic

No. 13.1.56 p222

<
-4

T -
-0 o
A ~ . " _*“ O=
-— . L -
- ¢ . RY) .4"_

Origin at 222

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2 00, (3)2 0,0 (4)2 x,0,0
(1/0,0,0) (2,10,0,0) (2,/0,0,0) (2,/0,0,0)

13.1.56-1



Continued No. 13.1.56

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 h 1 (1) x,y,z [u,v,w] (2) x,y,z [a,v,w]
(3) X,y,Z [G,v,W] (4) x,¥,Z [u,v,w]

2 g .2 0,0,z [0,0,w] 0,0,z [0,0,w]

2 f .2 0,y,1/2 [0,v,0] 0,y,1/2 [0,v,0]

2 e 2. 0,y,0 [0,v,0] 0,y,0 [0,v,0]

2 d 2. x,0,1/2 [u,0,0] x,0,1/2 [1,0,0]

2 ¢ 2. x,0,0 [u,0,0] x,0,0 [0,0,0]

1 b 222 0,0,1/2 [0,0,0]

1 a 222 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2m'm’ Along [100] p2m'm' Along [010] p2m'm'

a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

13.1.56 - 2

p222



p2221' 2221
No. 13.2.57 p2221'
4
1I
v
4
|
A ' -
R ‘ -
|
\j
Origin at 2221
Asymmetricunit 0<x; O0<y; 0<z<l1
Symmetry operations
For 1 + set
1 (202 00z (32 0y,0
(1]0,0,0) (2,/0,0,0) (2,10,0,0)
For 1' + set
@or (2)2' 0,0,z (32 0y0
(1]0,0,0) (2,/0,0,0) (2,10,0,0y

13.257-1

-0 O-
-0 O-
—O Ob
-0 o-

4)2 x,0,0
(24/0,0,0)

4)2' x,00
(2,/0,0,0y

Orthorhombic



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

4 h 11

1 b 2221

1 a 2221

Symmetry of special projections

Along [001] 2mm1'

Origin at 0,0,z

Coordinates

(1) x,y,z [0,0,0]

(3) Xx,y,2 [0,0,0]

0,0,z [0,0,0]

0,y,1/2 [0,0,0]

0,y,0[0,0,0]

x,0,1/2 [0,0,0]

x,0,0 [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

a*=c

Origin at x,0,0

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

Along [100] p2mm21’

No. 13.2.57
Q); 1
1+ 1+

(2) X,y,2[0,0,0]

(4) x,y,2 [0,0,0]

0,0,Z [0,0,0]

0,y,1/2 [0,0,0]

0,9,0 [0,0,0]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

a*=c

Origin at 0,y,0

13.2.57-2

Along [010] p2mm21’

p2221'



p222' 222 Orthorhombic

No. 13.3.58 p222'
'y

Jd
N

v

T -@ rndi

A ' _4—*‘ O-
~—] . L~
-+ . -O .f"_
l _* °

Origin at 22'2'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2' 0,0,z (3)2" 0,y,0 (4)2 x,0,0
(1/0,0,0) (2,10,0,0) (2,/0,0,0) (2,/0,0,0)

13.3.58-1



Continued

Generators selected (1);

Positions

Multiplicity,

Wyckoff letter,
Site symmetry

1b

2",

22'2'

22'2'

Coordinates

(1) x,y,z [u,v,w]

3) X,y,Z [u,v,w]

0,0,z [u,v,0]

0,y,1/2 [u,0,w]

0,y,0 [u,0,w]

x,0,1/2 [u,0,0]

x,0,0 [u,0,0]

0,0,1/2 [u,0,0]

0,0,0 [u,0,0]

Symmetry of special projections

Along [001] 2’mm’

Origin at 0,0,z

a*=c

Origin at x,0,0

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

No. 13.3.58

3)

(2) X,y,z [u,v,W]

(4) x,y,Z [u,v,w]

0,0,Z [u,%,0]

0,9,1/2 [u,0,W]

0,7,0 [u,0,W]

%,0,1/2 [u,0,0]

%,0,0 [u,0,0]

Along [100] p2mm Along [010] p2’'m'm

a*=c
Origin at 0,y,0

13.3.58 -2

p22'2"



p2'2'2 222 Orthorhombic

No. 13.4.59 p2'2'2
4
+
+
, I : 0+ Cad
A g o
- (] S
Ly~
- . a) + @~
I ¢.) O_
Origin at 2'2'2

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2 00, (3)2" 0,y,0 (4) 2" x,0,0
(1/0,0,0) (2,10,0,0) (2,/0,0,0) (2,/0,0,0)

13.459-1



Continued No. 13.4.59

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 h 1 (1) x,y,z [u,v,w] (2) x,y,z [a,v,w]
(3) X,y,Z [u,v,w] (4) x,y,z [a,v,w]

2 g .2 0,0,z [0,0,w] 0,0,z [0,0,w]

2 f 2. 0,y,1/2 [u,0,w] 0,y,1/2 [G,0,w]

2 e 2. 0,y,0 [u,0,w] 0,y,0 [G,0,w]

2 d 2. x,0,1/2 [0,v,w] x,0,1/2 [0,v,w]

2 ¢ 2. x,0,0 [0,v,w] %,0,0 [0,v,w]

1 b 222  0,01/2[0,0w]

1 a 222  0,0,0[0,0w]

Symmetry of special projections

Along [001] 2mm Along [100] p2'mm' Along [010] p2'mm'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

13.459-2

p2'2'2



P2c22'2' 2221 Orthorhombic

No. 13.5.60 p,.22'2'
4
- ‘ -
- +
AN
1
Tr -O + “b
A . ¢(" -+ O_
-] . T
-0 o7

Origin at 22'2'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
For (0,0,0) + set
11 (2)2' 0,0,z (3)2' 0yy,0 (4)2 x,0,0
(1]0,0,0) (2,/0,0,0) (2,/0,0,0) (2,/0,0,0)
For (0,0,1) + set
(1)t (0,0,1) (2)2(0,0,1) 0,0,z (3)2 0y,1/2 (4) 2" x,0,1/2
(1/0,0,2) (2,/0,0,2) (2,]0,0,1) (2,/0,0,1)

13.5.60-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

1 b 222

1 a 222

Symmetry of special projections

Along [001] 2mm1'

Origin at 0,0,z

Coordinates

(1) x,y,z [u,v,w]

3) X,y,Z [u,v,w]

0,0,z [u,v,0]

0,y,1/2 [0,v,0]

0,y,0 [u,0,w]

x,0,1/2 [0,v,w]

x,0,0 [u,0,0]

0,0,1/2 [0,v,0]

0,0,0 [u,0,0]

a*=c

Origin at x,0,0

t(0,0,1)’;

No. 13.5.60

2; ©

(0,0,0)+
(2) X,y,z [u,v,W]

(4) x,y,Z [u,v,w]

0,0,Z [u,%,0]

0,y,1/2 [0,v,0]

0,7,0 [u,0,W]

X,0,1/2 [0,v,w]

%,0,0 [u,0,0]

a*=c

(0,0,1) +

Along [100] p,.»2mm  Along [010] p,.»2mm

Origin at 0,y,1/2

13.5.60 -

2

P, 22'2'



P,c222 2221 Orthorhombic

No. 13.6.61 P, 222

- +
1r -O + ,.’
A ' ."' + 0-
i . .
=0 eind

Origin at 222
Asymmetricunit 0<x; 0<y; 0<z<l1
Symmetry operations

For (0,0,0) + set

1)1 (2)2 0,0,z (3)2 0y,0 4)2 x,0,0
(1]0,0,0) (2,/0,0,0) (2,10,0,0) (2,]0,0,0)
For (0,0,1) + set
(1) t' (0,0,1) (2)2'(0,0,1) 0,0,z 3)2" 0)y,1/2 (4) 2" x,0,1/2
(1/0,0,1) (2,/0,0,2) (2,/0,0,1) (2,]0,0,2)

13.6.61-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

1 b 222

1 a 222

Symmetry of special projections

Along [001] 2mm1'

Origin at 0,0,z

Coordinates

(1) x,y,z [u,v,w]

(3) Xx,y,z [G,v,W]

0,0,z [0,0,w]

0,y,1/2 [u,0,w]

0,y,0 [0,v,0]

x,0,1/2 [0,v,w]

x,0,0 [u,0,0]

0,0,1/2 [0,0,w]

0,0,0 [0,0,0]

a*=c

Origin at x,0,0

t(0,0,1) ;

No. 13.6.61

2; ©

(0,0,0)+

(4) x,y,Z [u,v,w]

0,0,Z [0,0,\W]

0,9,1/2 [G,0,w]

0,9,0 [0,V,0]

%,0,1/2 [0,v,w]

%,0,0 [G,0,0]

a*=c

(0,0,1) +

Along [100] p,.»2m'm'  Along [010] p,.-2m'm’

Origin at 0,y,0

13.6.61 -

2

P, 222



p222, 222 Orthorhombic

No. 14.1.62 p222,

-
3
-,
A
o

'
A _A—“.
@)
' o
' Candl

Origin at 212,

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2) 2(0,0,1/2) 0,0z ()2 0y, 1/4 (42 x,0,0
(1/0,0,0) (2,10,0,%) (2,/0,0,%) (2,/0,0,0)

14.1.62-1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w]

(3) X,y,z+1/2 [G,v,W]

2 b .2 0,y,1/4 [0,v,0]

2 a 2. x,0,0 [u,0,0]

Symmetry of special projections

2);

No. 14.1.62

3)

(2) %,5,2+1/2 [G,V,W]

(4) x,y,Z [u,v,w]

0,9,3/4 [0,v,0]

%,0,1/2 [G,0,0]

Along [001] 2mm Along [100] p2m'g' Along [010] p2m'g'

a*=c

Origin at 0,0,z Origin at x,0,0

a*=c
Origin at 0,y,1/4

14.1.62 -2

p222,



p222,1'

No. 14.2.63

2221

Orthorhombic

o
3
-,

»

A ' NG
¢ -O
‘ =

——

Origin at 212,1'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations

For 1 + set
@1 (2) 2(0,0,1/2) 0,0,z
(1]0,0,0) (2,]0,0,%)

For 1' + set
@1 (2) 2'(0,0,1/2) 0,0,z
(1]0,0,0y (2,/0,0,%)'

(3)2 0y1/4 (42 x,0,0
(2,/0,0,%) (2,10,0,0)

(3)2' 0y,1/4 (42 x,00

(2,/0,0,%) (2,10,0,0)

14.2.63-1



Continued No. 14.2.63
Generators selected (1); t(0,0,1); (2); (3); 1

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+ 1'+

4 ¢ 11 (1) x,y,z [0,0,0] (2) %,y,z+1/2 [0,0,0]

(3) xy,2+1/2[0,0,0]  (4) x,¥.Z [0,0,0]

2 b 21  0y,1/4[0,0,0] 0,y,3/4 [0,0,0]

2 a 2.1 x,0,0 [0,0,0] %,0,1/2 [0,0,0]

Symmetry of special projections

Along [001] 2mm1' Along [100] p2mgl"  Along [010] p2mgl'

a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,1/4

14.2.63 -2

p222,1'



p2'2'2, 222 Orthorhombic

FRY -1
+
+

No. 14.3.64 p2'2'2,

»je-
3
-,
A
-

+
A ¢ e
0 © o-
-
' =t o

-

Origin at 2'12,

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2) 2(0,0,1/2) 0,0z (3)2 0y,1/4 (42 x,0,0
(1/0,0,0) (2,10,0,%) (2,/0,0,%) (2,/0,0,0)

14.3.64-1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w]

(3) X,y,z+1/2 [u,v,w]

2 b 2. 0,y,1/4 [u,0,w]

2 a 2. x,0,0 [0,v,w]

Symmetry of special projections

2);

No. 14.3.64

3)

(2) %,5,2+1/2 [G,V,W]

(4) x,y,Z [4,v,w]

0,,3/4 [0,0,w]

%,0,1/2 [0,v,w]

Along [001] 2mm Along [100] p2'mg' Along [010] p2'mg'

a*=c

Origin at 0,0,z Origin at x,0,0

a*=c
Origin at 0,y,1/4

14.3.64 - 2

p2'2'2,



p222, 222 Orthorhombic

l4 \
Y !
-

No. 14.4.65 p222,

~ )
y

-,
Y

i

Origin at 212,

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2'(0,0,1/2) 0,0z (3)2 0y,1/4 (42 x,0,0
(1/0,0,0) (2,10,0,%)' (2,/0,0,%%) (2,/0,0,0)

14.465-1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w]

(3) X,y,z+1/2 [u,v,w]

2 b 2. 0,y,1/4 [u,0,w]

2 a 2. x,0,0 [u,0,0]

Symmetry of special projections

2);

No. 14.4.65

3)

(2) %,¥,2+1/2 [u,v,\W]

(4) x,y,Z [u,v,w]

0,,3/4 [u,0,W]

%,0,1/2 [u,0,0]

Along [001] 2’mm’ Along [100] p2mg Along [010] p2'm'g

a*=c

Origin at 0,0,z Origin at x,0,0

a*=c
Origin at 0,y,1/4

14.4.65- 2

p222,



pmm2 mm?2 Orthorhombic

No. 15.1.66 pmm?2

- _Gﬂ’ -
A\
Origin on mm2
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
@1 (2)2 0,0,z B)m x,0,z 4)m 0,y,z
(1/0,0,0) (2,10,0,0) (m,[0,0,0) (m,|0,0,0)

15.1.66-1



Continued No. 15.1.66

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 d 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
2 ¢ m. 0,y,z [u,0,0] 0,y,z [04,0,0]
2 b .m. x,0,z [0,v,0] x,0,z [0,v,0]

1 a mm2 0,0,z [0,0,0]

Symmetry of special projections

(3) x,y,z [G,v,W]

Along [001] 2mm Along [100] p11m1"  Along [010] p11m1'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

15.1.66 - 2

pmm?2

(4) X,y,z [u,v,W]



pmm21' mm21' Orthorhombic

No. 15.2.67 pmm21'

1I

A

—@-o —@-o
}
Origin on mm21'
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For 1 + set
@1 (2)2 0,0,z B)m x,0,z 4)m 0,y,z
(1]0,0,0) (2,/0,0,0) (m,[0,0,0) (m,]0,0,0)
For 1' + set
@ (2)2' 0,0,z (3) m' x,0,z 4 m' 0y,z
(1]0,0,0y (2,/0,0,0) (m,[0,0,0) (m,|0,0,0)

15.2.67-1



Continued No. 15.2.67

Generators selected (1); t(0,0,1); (2); (3); 1'

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+
4 d 11 (1) x,y,z [0,0,0] (2) %,,2 [0,0,0]
2 ¢ m.l' 0y,z[0,00] 0,9,z [0,0,0]
2 b .m1l  x0,z[0,0,0] %,0,2 [0,0,0]

1 a mm21l' 0,0,z[0,0,0]

Symmetry of special projections

(3) x,y,2 [0,0,0]

Along [001] 2mm1' Along [100] p11m1"  Along [010] p11m1'

a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

15.2.67 -2

pmm21'

(4) X,y,2 [0,0,0]



pm'm'2 m'm'2 Orthorhombic

No. 15.3.68 pm'm'2

= ‘.5@‘ _@f* L
v
Origin on mM'm'2
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
@1 (2)2 0,0,z B)m'" x,0,z 4)m' 0y,z
(1]0,0,0) (2,10,0,0) (m,|0,0,0) (m,|0,0,0)

15.3.68-1



Continued No. 15.3.68

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 d 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
2 ¢ m. 0,y,z [0,v,w] 0,y,z [0,v,w]
2 b .m. x,0,z [u,0,w] X,0,z [4,0,w]

1 a mm2 0,0z[0,0,w]

Symmetry of special projections

(3) x,¥,z [u,v,w]

Along [001] 2m'm' Along [100] p11m’ Along [010] p11m’

a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

15.3.68 - 2

pm'm'2

(4) X,y,z [4,v,w]



pmm'2'

No. 15.4.69

mm'2'

pmm'2'

Orthorhombic

' /
+'K +
b k_o’ _G.a
A
- "5(). - f" -
r
Origin on mm'2'
Asymmetricunit 0<x; O0<y; 0<z<l1
Symmetry operations
@1 (2)2° 0,0,z B)m'" x,0,z 4)m 0,y,z
(1/0,0,0) (2,/0,0,0) (m,[0,0,0) (m,|0,0,0)

154.69-1



Continued No. 15.4.69

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 d 1 (1) x,y,z [u,v,w] (2) X,y,z [u,v,W]
2 ¢ m. 0,y,z [u,0,0] 0,y,z [u,0,0]
2 b .m. x,0,z [u,0,w] X,0,z [u,0,w]

1 a mm2 0,0.z[u0,0]

Symmetry of special projections

(3) x,¥,z [u,v,w]

Along [001] 2’mm’ Along [100] p11m1"  Along [010] p11m

a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

15.4.69 -2

pmm'2'

(4) X,y,z [u,v,W]



p.m'm’ 2 mm?21' Orthorhombic

No. 15.5.70 p,.m'm'2

| Y _9-
A | + +
|
|
|
|
|
|
| - Ly +
| o -@
h 4 J
Origin on mM'm'2
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For (0,0,0) + set
@1 (2)2 0,0,z B)m' x,0,z 4)m' 0y,z
(1]0,0,0) (2,/0,0,0) (m,[0,0,0) (m,|0,0,0)'

For (0,0,1) + set
(1) t (0,0,1) (2)2'(0,0,1) 0,0,z (3)c (0,0,1) x,0,z (4)c(0,0,1) 0.z
(10,0, (2,/0,0,1) (m,[0,0,1) (m,]0,0,1)

155.70-1



Continued No. 15.5.70

Generators selected (1); t(0,0,1)'; (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
4 d 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w] (3) x,¥,z [u,v,w]
2 ¢ m. 0,y,z [0,v,w] 0,y,z [0,v,w]
2 b .m. x,0,z [u,0,w] X,0,z [4,0,w]

1 a mm2 0,0z[0,0,w]

Symmetry of special projections
Along [001] 2mm1' Along [100] p,.~11m'  Along [010]p,.»11m'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

15.5.70- 2

p,. M'm'2

(4) X,y,z [4,v,w]



p,.mm2' mm?21' Orthorhombic

No. 15.6.71 p,.mm'2'

i By, =X
A I + +
|
|
|
|
|
|
: T =4
I ’Oo —M
Il
Origin on mm'2'
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For (0,0,0) + set
@1 (2)2° 0,0,z B)m'" x,0,z 4)m 0,y,z
(1]0,0,0) (2,/0,0,0) (m,|0,0,0) (m,|0,0,0)

For (0,0,1) + set
(1) t (0,0,1) (2)2(0,0,1) 0,0,z (3)c (0,0,1) x,0,z (4)c'(0,0,1) 0,y,z
(10,0, (2,/0,0,1) (m,[0,0,1) (m,]0,0,1)

15.6.71-1



Continued No. 15.6.71
Generators selected (1); t(0,0,1)'; (2); (3)
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

4 d 1 (1) x,y,z [u,v,w] (2) X,y,z [u,v,W] (3) x,¥,z [u,v,w]
2 cm 0,y,z [u,0,0] 0,y,z [u,0,0]
2 b .m x,0,z [u,0,w] X,0,z [u,0,w]
1 a mm?2 0,0,z][u,0,0]

Symmetry of special projections
Along [001] 2mm1' Along [100] p11m1'
a*=c

Origin at 0,0,z Origin at x,0,0

Along [010] p,.»11m

a*=c
Origin at 0,y,0

15.6.71-2

p,c Mm'2'

(4) X,y,z [u,v,W]



p,.mm2 mm?21' Orthorhombic

No. 15.7.72 p,.mm2

L]
»

A +
cdn
I'N —('f
+

Origin on mm2
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations

For (0,0,0) + set
@1 (2)2 0,0,z B)m x,0,z 4)m 0,y,z

(1]0,0,0) (2,/0,0,0) (m,|0,0,0) (m,|0,0,0)

For (0,0,1) + set
(1) t' (0,0,1) (2)2'(0,0,1) 0,0,z (3)c'(0,0,1) x,0,z (4)c'(0,0,1) 0yy,z
(10,0,1) (2,/0,0,1) (m,[0,0,1) (m,]0,0,1)

15.7.72-1



Continued No. 15.7.72
Generators selected (1); t(0,0,1)'; (2); (3)
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

4 d 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w] (3) x,y,z [G,v,W]
2 cm 0,y,z [u,0,0] 0,y,z [04,0,0]
2 b .m x,0,z [0,v,0] x,0,z [0,v,0]
1 a mm2 0,0,z [0,0,0]

Symmetry of special projections
Along [001] 2mm1' Along [100] p11m21'
a*=c

Origin at 0,0,z Origin at x,0,0

Along [010] p11m1'

a*=c
Origin at 0,y,0

15.7.72 -2

p,. mMm2

(4) X,y,z [u,v,W]



pcc2 mm?2 Orthorhombic

No. 16.1.73 pcc2

t -0 Cind
A |
|
|
|
| ’.‘+ @©-
|
|
| -
i __O “*
Origin on cc2
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (2)2 00, (3) ¢ (0,0,%%) x,0,z (4)c (0,0,%%) 0,y.z
(1/0,0,0) (2,10,0,0) (m,[0,0,%) (m,|0,0,%)

16.1.73-1



Continued No. 16.1.73

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]

(B) x,y,z+1/2 [A, v, (4) Xy,z+1/2 [u,¥,W]

1 a .2 0,0,z [0,0,w] 0,0,z+1/2 [0,0,W]

Symmetry of special projections

Along [001] 2mm Along [100] p,.»11m'  Along [010] p,»11m'
a*=c/2 a*=c/2
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

16.1.73 -2

pcc2



pcc2l'

No. 16.2.74

mma21'

pcc2l'

Origin on cc21'

Asymmetric unit 0 < x;

Symmetry operations
For 1 + set

(2)2 0,0,z
(2,/0,0,0)

@1
(1/0,0,0)

For 1' + set
(2) 2" 0,0,z
(2,/0,0,0y

@1
(1/0,0,0

!
|
|
|
|
|
|
|
|
|
!

O<y; 0=<z<1

(3)c (0,0,%) x,0,z
(m,[0,0,%)

(3)c' (0,0,%) x,0,z
(m,[0,0,%)

16.2.74 -1

Orthorhombic

M

N
-0 o-
N©) O-
-0 O-

(4)c (0,0,%) 0,y.z
(m,[0,0,%%)

(4) c (0,0,%) 0y,z
(m,[0,0,%2)



Continued No. 16.2.74

Generators selected (1); t(0,0,1); (2); (3); 1
Positions
Coordinates
Multiplicity,
Wyckoff letter,

Site symmetry
1+ 1'+

4 b 11 (1) x,y,z [0,0,0] (2) %,¥,2 [0,0,0]

(3) x,y,z+1/2[0,0,0]  (4) X,y,z+1/2 [0,0,0]

1 a .21 0,0,z [0,0,0] 0,0,z+1/2 [0,0,0]

Symmetry of special projections

Along [001] 2mm1' Along [100] p11m1"  Along [010] p11m1'

a* =c/2 a* =c/2

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

16.2.74 - 2

pcc2l'



pc'c'2 m'm'2 Orthorhombic

/ \
-
- x 1

\ n -

Pd
3

No. 16.3.75 pc'c'2

e o
R0 Cand
Origin on c'c'2
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (22 0,0,z (3) ¢' (0,0,%) x,0,z (4) ¢ (0,0,%) 0,y,z
(110,0,0) (2,/0,0,0) (m,[0,0,%) (m,|0,0,%%)

16.3.75-1



Continued No. 16.3.75

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) x,y,z+1/2 [u,v,w]  (4) X,y,z+1/2 [4,v,w]
1 a .2 0,0,z [0,0,w] 0,0,z+1/2 [0,0,w]
Symmetry of special projections
Along [001] 2m'm’ Along [100] p11m’ Along [010] p11m’

a*=c/2 a*=c/2
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

16.3.75- 2

pc'c'2



pcc'2' mm'2' Orthorhombic

No. 16.4.76 pcc'2'

|
|
|
I -
I *’. @_
|
|
| -
| -0 @~
Origin on cc'2'
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (2)2' 0,0,z (3) ¢' (0,0,%) x,0,z (4) ¢ (0,0%) 0,z
(110,0,0) (2,/0,0,0) (m,[0,0,%) (m,|0,0,%)

16.4.76 - 1



Continued No. 16.4.76

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w] (2) X,y,z [u,v,W]
3) x,y,z+1/2 [u,v,w]  (4) X,y,z+1/2 [u,v,W]
1 a .2 0,0,z [u,v,0] 0,0,z+1/2 [u,v,0]
Symmetry of special projections
Along [001] 2’mm’ Along [100] p,»11m  Along [010] p11m

a*=c/2 a*=c/2
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

16.4.76 - 2

pcc'2'



pmc2, mm?2 Orthorhombic

No. 17.1.77 pmc2,
7
F x
+
\x -
’1 —

[}
+

Origin on mc2,

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2) 2 (0,0,%) 0,0,z (3) ¢ (0,0,%%) x,0,z (4)m 0y,z
(1/0,0,0) (2,10,0,%) (m,[0,0,%) (m,|0,0,0)

17.1.77-1



Continued No. 17.1.77

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w] (2) X,y,z+1/2 [G,v,w]

3) x,y,z+1/2 [a,v,w]  (4) X,y,z [u,V,W]

1 a m. 0,y,z [u,0,0] 0,y,z+1/2 [4,0,0]

Symmetry of special projections

Along [001] 2mm Along [100] p11g1 Along [010] p,.»11m

a*=c a* =c/2

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

17.1.77-2

pmc2,



pmc2,1' mm21' Orthorhombic

No. 17.2.78 pmc2,1'

-
M,‘
\
L

\/
//
*

r -®-
A |
|
|
I
[ @
|
|
|
| -©-
Origin on mc2,1'
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For 1 + set
1)1 (2)2(0,0%) 0,0,z (3)c (0,0,%2) x,0,z 4)m 0,z
(1]0,0,0) (2,]0,0,%) (m,[0,0,%2) (m,]0,0,0)
For 1' + set
@ (2) 2'(0,0,%2) 0,0,z (3)¢'(0,0,%2) x,0,z 4)m' 0y,z
(1]0,0,0) (2,/0,0,%)' (m,[0,0,%) (m,|0,0,0)

17.2.78-1



Continued No. 17.2.78

Generators selected (1); t(0,0,1); (2); (3); 1
Positions
Coordinates
Multiplicity,
Wyckoff letter,

Site symmetry
1+ 1'+

4 b 11 (1) x,y,z [0,0,0] (2) %,y,z+1/2 [0,0,0]

(3) x,7,z+1/2[0,0,0]  (4) X,y,z [0,0,0]

1 a m.l' 0yz[0,00] 0,y,z+1/2 [0,0,0]

Symmetry of special projections

Along [001] 2mm1' Along [100] p11g1 Along [010] p11m21'

a*=c a* =c/2

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

17.2.78 -2

pmc2,1'



pm'c'2, m'm'2 Orthorhombic

No. 17.3.79 pm'c'2,
\I
PR L]
+ +
\x -
%

A ‘ |

|
|
| =
: o
|
|
| Ly +
| - @)

Origin on m'c'2;

Asymmetricunit 0<x; 0<y; 0<z<1

Symmetry operations

11 (2) 2 (0,0,%%) 0,0,z (3) ¢' (0,0,%) x,0,z (4)m 0y,z

(110,0,0) (2,/0,0,%%) (m,[0,0,%) (m,|0,0,0)'

17.3.79-1



Continued No. 17.3.79

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w] (2) X,y,z+1/2 [G,v,w]

3) x,y,z+1/2 [u,v,w]  (4) X,y,z [04,v,wW]

1 a m. 0,y,z [u,0,0] 0,y,z+1/2 [4,0,0]

Symmetry of special projections

Along [001] 2m'm' Along [100] pl11g' Along [010] p11m’
a*=c a* =c/2
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

17.3.79-2

pm'c'2,



pm'c2;' m'm2' Orthorhombic

No. 17.4.80 pm'c2;'

+

Origin on m'c2,'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2'(0,0%2) 0,0z  (3)c(0,0%) x,0,z (4)m 0y.z
(1/0,0,0) (2,10,0,%)' (m,[0,0,%) (m,|0,0,0)

17.480-1



Continued No. 17.4.80

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w] (2) X,y,z+1/2 [u,v,W]

3) x,y,z+1/2 [a,v,w]  (4) X,y,z [a4,v,wW]

0,y,z [0,v,w] 0,y,z+1/2 [0,v,W]

Symmetry of special projections

Along [001] 2mm Along [100] p11g1 Along [010] p,.»11m

a*=c a* =c/2

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

17.4.80-2

pm'c2;'



pmc2,' mm'2' Orthorhombic

No. 17.5.81 pmc2,'
\I
2" x
+ +
\x *
!

A I |

|
|
| -
| "m.
|
|
| Ly -
| @)

Origin on mc'2,'

Asymmetricunit 0<x; 0<y; 0<z<1

Symmetry operations

11 (2)2(0,0,%) 0,0z  (3)c (0,0,%) x,0,z (4)m 0y,

(110,0,0) (2,/0,0,%)' (m,[0,0,%) (m,|0,0,0)

17581-1



Continued No. 17.5.81

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w] (2) X,y,z+1/2 [u,v,W]

3) x,y,z+1/2 [uv,w]  (4) X,y,z [u,V,W]

1 a m. 0,y,z [u,0,0] 0,y,z+1/2 [u,0,0]

Symmetry of special projections

Along [001] 2’mm' Along [100] p11g1 Along [010] p11m

a*=c a* =c/2

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

17.581-2

pmc2,'



p2mm 2mm Orthorhombic

yah
o

+
A ¢.‘+ +1%t"_

A _4®

No. 18.1.82 p2mm

Origin on 2mm

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations
@1 (2) 2 x,0,0 B)m xy,0 (@) m x,0,z
(1/0,0,0) (2,/0,0,0) (m,|0,0,0) (m,|0,0,0)

18.1.82-1



Continued No. 18.1.82 p2mm

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 f 1 1) XY,z [u,v,W] (2) X.9.Z [u,V,W] (3) x.y.Z [0,,W] (4) X.9,2 [0,V W]
2 e .m. x,0,2 [0,v,0] x,0,Z [0,9,0]

2 d .m X,y,1/2 [0,0,W] X,,1/2 [0,0,W]

2 ¢ .m x,y,0 [0,0,w] X,,0 [0,0,W]

1 b 2mm x,0,1/2 [0,0,0]

1 a 2mm x,0,0 [0,0,0]

Symmetry of special projections

Along [001] 11m1"' Along [100] p2mm Along [010] p1m11'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

18.1.82-2



p2mm2l’ 2mm1’ Orthorhombic

No. 18.2.83 p2mm1'
4
1 /
v
‘ +@ O¢
A ‘O @4»
¢
NO) Q-
' 0 oF

Origin on 2mm1'

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations
For 1 + set
@1 (2) 2 x,0,0 B)m xy,0 (@) m x,0,z
(1]0,0,0) (2,]0,0,0) (m,|0,0,0) (m,[0,0,0)
For 1' + set
@1 (2) 2" x,0,0 B)m xy,0 @) m x0,z
(1]0,0,0) (2,]0,0,0) (m,|0,0,0) (m,[0,0,0)

18.2.83-1



Continued

No. 18.2.83

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 f 11 (1) x,y,z [0,0,0]

2 e .ml1l  x0,z[0,0,0]

2 d .ml' xy,1/2[0,0,0]

2 ¢ .ml' xy,00,0,0][0,0,0]

1 b 2mml  x,0,1/2 [0,0,0]

1 a 2mml  x,0,0 [0,0,0]

Symmetry of special projections

Along [001] 11m1"' Along [100] p2mm1’

a*=c
Origin at 0,0,z Origin at x,0,0

1+ 1+

(2) x,y,2 [0,0,0]

x,0,Z [0,0,0]

x,y,1/2 [0,0,0]

x,y,0 [0,0,0]

a*=c

Origin at 0,y,0

18.2.83-2

(3) x,y,2 [0,0,0]

Along [010] p1m11'

p2mm1'

(4) x,y,2 [0,0,0]



p2m'm'’ 2m'm'’ Orthorhombic

No. 18.3.84 p2m'm'
4
:F j*
]
A R e ad -
A B &9 .&»_
¢

\
&

Origin on 2m'm'

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations
@1 (2) 2 x,0,0 B)m xy,0 (@)m' x,0,.z
(1]0,0,0) (2,]0,0,0) (m,|0,0,0) (m,[0,0,0)

18.3.84-1



Continued No. 18.3.84 p2m'm'’

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 f 1 1) X,y.z [U,v,W] () X,9.2 [U,V,W] (3) X,y.Z [U,V,W] (4) X9,z [U,V,W]
2 e .m. x,0,2 [u,0,w] x,0,% [u,0,W]

2 d .m  xy,1/2 [uV,0] X,9,1/2 [u,%,0]

2 ¢ .m X,y,0 [U,v,0] x,9,0 [U,V,0]

1 b 2m'm  x,0,1/2 [u,0,0]

1 a 2mm'  x,0,0[u,0,0]

Symmetry of special projections

Along [001] 11m' Along [100] p2m'm' Along [010] p1m'1
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

18.3.84-2



p2'm'm 2’mm Orthorhombic
+ +
+ +

No. 18.4.85 p2'm'm

e . +

‘.‘(V

Origin on 2’m'm

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations
@1 (2) 2" x,0,0 B)m xy,0 (@)m' x,0,.z
(1/0,0,0) (2,/0,0,0)’ (m,|0,0,0) (m,[0,0,0)

18.4.85-1



Continued No. 18.4.85 p2'mm

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 f 1 1) XY,z [u,v,W] (2) X.9.,Z [G,v,W] (3) x.y.Z [0,,W] (4) X.9,2 [u,v,W]
2 e .m. x,0,Z [u,0,wW] x,0,Z [3,0,w]

2 d .m X,y,1/2 [0,0,W] X,,1/2 [0,0,W]

2 ¢ .m x,y,0 [0,0,w] x,,0 [0,0,w]

1 b 2mm x,0,1/2[0,0,w]

1 a 2m'm x,0,0[0,0,w]

Symmetry of special projections

Along [001] 11m1"' Along [100] p2’'mm' Along [010] p1m1

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

18.4.85-2



p2'mm' 2’mm' Orthorhombic

No. 18.5.86 p2'mm'

T
SE

A ¢ e :::

Ly
¢ e {»

Olrigin on2'mm'

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations
@1 (2) 2" x,0,0 B)m xy,0 @A) m x,0,z
(1]0,0,0) (2,]0,0,0) (m,|0,0,0) (m,]0,0,0)

18.5.86-1



Continued No. 18.5.86 p2'mm'

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 f 1 1) X,y.z [U,v,W] (2) X,9.Z [G,v,W] (3) X,y.Z [U,V,W] (4) X9,z [0,V,W]
2 e .m. x,0,2 [0,v,0] x,0,Z [0,v,0]

2 d .m  xy,1/2 [uVv,0] X,9,1/2 [G,v,0]

2 ¢ .m X,y,0 [U,v,0] x,9,0 [G,v,0]

1 b 2mm  x,0,1/2 [0,v,0]

1 a 2mm'  x,0,0[0,v,0]

Symmetry of special projections

Along [001] 11m Along [100] p2’'m'm Along [010] p1m11'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

18.5.86 -2



pc2m'm’ 2mm1' Orthorhombic
No. 18.6.87 p,.2Zm'm'
F =
+* + + +
A . + + + +
¢

Origin on 2m'm'

Asymmetricunit 0<y; 0<z<1/2

Symmetry operations

For (0,0,0) + set
1)1 (2)2 x,0,0
(1]0,0,0) (2,]0,0,0)

For (0,0,1) + set
(1) t' (0,0,1) (2) 20 x,0,%

(1/0,0,1) (2,]0,0,1)

B)m xy,0 (@)m' x,0,.z
(m,|0,0,0) (m,[0,0,0)

B)m xy*» (4)c(0,0,1) x,0,z
(m,|0,0,1) (m,[0,0,1)

18.6.87-1



Continued No. 18.6.87

Generators selected (1); t(0,0,1)'; (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
4 f 1 1) XY,z [u,v,W] (2) X.9.Z [u,V,W] (3) X.Y.Z [U,V,W]
2 e .m. x,0,Z [u,0,wW] x,0,Z [u,0,W]
2 d .m X,y,1/2 [0,0,W] X,,1/2 [0,0,W]
2 ¢ .m x,y,0 [u,v,0] X,,0 [u,7,0]

1 b 2mm x,0,1/2[0,0,w]

1 a 2m'm' x,0,0[u,0,0]

Symmetry of special projections

Along [001] 11m1"' Along [100] p,,.2m'm' Along [010] p,..1m'1

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

18.6.87 - 2

p,.2m'm'

(4) x,y,z [u,v,w]



P.2mm 2mm1' Orthorhombic

No. 18.7.88 p..2mm

Qrigin on 2mm
Asymmetricunit 0<y; 0<z<1/2
Symmetry operations
For (0,0,0) + set
@1 (2) 2 x,0,0 B)m xy,0 (@) m x,0,z
(1]0,0,0) (2,]0,0,0) (m,|0,0,0) (m,[0,0,0)
For (0,0,1) + set

Mt©001) (22 x0% @m xy¥ (4)c 001 x0z
(1/0,0,1) (2,/0,0,1) (m,|0,0,1) (m,[0,0,1)

18.7.88-1



Continued No. 18.7.88

Generators selected (1); t(0,0,1)'; (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
4 f 1 1) XY,z [u,v,W] (2) X.9.Z [u,V,W] (3) x.y.Z [0,,W]
2 e .m. x,0,2 [0,v,0] x,0,Z [0,9,0]
2 d .m  xy12[uv0] X,,1/2 [G,v,0]
2 ¢ .m x,y,0 [0,0,w] X,,0 [0,0,W]

1 b 2mm' x,0,1/2[0,v,0]

1 a 2mm x,0,0 [0,0,0]

Symmetry of special projections

Along [001] 11m1"' Along [100] p,,~2mm  Along [010] p1m11'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

18.7.88 - 2

P.. 2mm

(4) x,y,z [G,v,W]



p2cm 2mm Orthorhombic

No. 19.1.89 p2cm

¢ :

A I 4
|
|
q S| e,
|
I —
g o

_4®
Origin on 2c1

Asymmetricunit 0 <z< 1/4

Symmetry operations
11 (22 x,00 (3)c(0,0%) x0,. (4)m xy,1/4
(1/0,0,0) (2,/0,0,0) (m,[0,0,%) (m,|0,0,%)

19.1.89-1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w]

(3) X,¥,2+1/2 [T,v,\W]

2 b .m X,y,1/4 [0,0,w]

2 a 2. x,0,0 [u,0,0]

Symmetry of special projections

2);

No. 19.1.89

3)

(2) x,y,Z [u,v,w]

(4) x,y,z+1/2 [G,v,w]

X,y,3/4 [0,0,w]

x,0,1/2 [i1,0,0]

Along [001] 11m1' Along [100] p2mg Along [010] p,,-1m1

a*=c

Origin at 0,0,z Origin at x,0,0

a* =c/2
Origin at 0,y,0

19.1.89-2

p2cm



p2cml’ 2mm1’ Orthorhombic

No. 19.2.90 p2cml'
1I
K 4
x 1 PR
O+
' o)
4 |
|
|
1 "'@
. (OF
[ ]
I
|
| O-
‘ o)
Origin on 2c11'
Asymmetricunit 0 <z< 1/4
Symmetry operations
For 1 + set
1 (22 x,0,0 (3)c(0,0,%2) x,0,z 4)m xy,1/4
(1]0,0,0) (2,]0,0,0) (m,[0,0,%%) (m,|0,0,%%)
For 1' + set
@ (22" x,0,0 (3)c'(0,0,%) x,0,z 4 m' xy,1/4
(1]0,0,0y (2,]0,0,0) (m,[0,0,%) (m,|0,0,%%)'

19.290-1



Continued No. 19.2.90

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+ 1'+

4 ¢ 11 (1) x,y,z [0,0,0] (2) x,9,Z [0,0,0]

(3) x,y,z+1/2[0,0,0]  (4) x,y,z+1/2 [0,0,0]

2 b .ml' xy,1/4[0,0,0] x,y,3/4 [0,0,0]

2 a 2.1 x,0,0 [0,0,0] x,0,1/2 [0,0,0]

Symmetry of special projections

Along [001] 11m1' Along [100] p2mgl"  Along [010] p1m11'

a*=c a*=c¢/2

Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

19.2.90- 2

p2cml'



p2c'm' 2m'm'’ Orthorhombic

No. 19.3.91 p2c'm'

F +

i

¢

A I 40
|
I _
s e
. O _
|
I —
| e’

_«®
Origin on 2c'1

Asymmetricunit 0 <z< 1/4

Symmetry operations
11 (22 x00 (3)c(0,0%) x0z (@A)m xyl/4
(1/0,0,0) (2,10,0,0) (m,[0,0,%) (M, |0,0,%)

19.391-1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w]

(3) x,y¥,z+1/2 [u,v,w]

2 b .m x,y,1/4 [u,v,0]

2 a 2. x,0,0 [u,0,0]

Symmetry of special projections

2);

No. 19.3.91

3)

(2) x,y,Z [u,v,w]

(4) x,y,z2+1/2 [u,v,W]

x,y,3/4 [u,v,0]

x,0,1/2 [u,0,0]

Along [001] 11m' Along [100] p2m'g' Along [010] p1m'1
a*=c a* =c/2
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

19.391-2

p2c'm'



p2'cm’ 2’mm' Orthorhombic

No. 19.4.92 p2'cm'

A ’ e
|
|
1 +
! * Sy _
|
I —
I o7
. ’.) +

Origin on 2'cl

Asymmetricunit 0 <z< 1/4

Symmetry operations
11 ()2 x00 (3)c(00%) x0z (@A)m xyl/4
(1/0,0,0) (2,10,0,0) (m,[0,0,%) (m,|0,0,%)'

19.492-1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w]

(3) X,¥,2+1/2 [T,v,\W]

2 b .m x,y,1/4 [u,v,0]

2 a 2. x,0,0 [0,v,w]

Symmetry of special projections

2);

No. 19.4.92

3)

(2) x,y,Z [G,v,w]

(4) x,y,z+1/2 [u,v,W]

x,y,3/4 [G,v,0]

x,0,1/2 [0,v,W]

Along [001] 11m Along [100] p2'm'g Along [010] p,,-1m1
a*=c a* =c/2
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

19.492-2

p2'cm'



p2'cm 2’mm Orthorhombic

No. 19.5.93 p2'c'm

A ’ Eopnd +
]
; B o
0 e te—e.
|
I —
I P
¢ o

Origin on 2'c'l

Asymmetricunit 0 <z< 1/4

Symmetry operations
11 (22 x00 (3)c(00%) x0z (@m xyll4
(1/0,0,0) (2,/0,0,0)’ (m,[0,0,%) (m,|0,0,%)

19.593-1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

4 ¢ 1 (1) x,y,z [u,v,w]

(3) x,y¥,z+1/2 [u,v,w]

2 b .m X,y,1/4 [0,0,w]

2 a 2. x,0,0 [0,v,w]

Symmetry of special projections

2);

No. 19.5.93

3)

(2) x,y,Z [G,v,w]

(4) x,y,z+1/2 [G,v,w]

X,y,3/4 [0,0,w]

x,0,1/2 [0,v,w]

Along [001] 11m' Along [100] p2'mg' Along [010] p,,-1m1
a*=c a* =c/2
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

19.5.93-2

p2'c'm



pmmm mmm Orthorhombic

No. 20.1.94 p2/m2/m2/m

A}
-

Origin at center (mmm)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (2)2 0,0,z (3)2 0y,0 (4)2 x,0,0
(1/0,0,0) (2,10,0,0) (2,/0,0,0) (2,10,0,0)

(5)1 0,0,0 6) m xy,0 (7)m x,0,z (8)m 0)y,z
(110,0,0) (m,|0,0,0) (m,|0,0,0) (m,|0,0,0)

20.1.94-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 g mm2

2 f m2m

2 e m2m

Coordinates

(1) x,y,z [u,v,w]

(5) X,y,Z [u,v,w]

x,y,1/2 [0,0,w]

x,y,0 [0,0,w]

x,0,z [0,v,0]

0,y,z [u,0,0]

0,0,z [0,0,0]

0,y,1/2 [0,0,0]

0,y,0 [0,0,0]

x,0,1/2 [0,0,0]

x,0,0 [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1);

No. 20.1.94

3); ()

(2) x,y,z [G,v,w]

(6) x,y,Z [4,v,w]

%,y,1/2 [0,0,w]

X,y,0 [0,0,w]

%,0,2 [0,7,0]

0,y,z [1,0,0]

0,0, [0,0,0]

0,y,1/2 [0,0,0]

0,y,0[0,0,0]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

20.1.94-2

(3) Xx,y,z [G,v,W]

(7) x,y,z [4,v,W]

X,y,1/2 [0,0,w]

%,y,0 [0,0,W]

x,0,z [0,v,0]

0,y,z [1,0,0]

pmmm

() X9, [u,v,\W]

(8) X,y,z [u,v,wW]

X,y,1/2 [0,0,W]

X,y,0 [0,0,w]

x,0,z2 [0,v,0]

0,y,Z [u,0,0]



Continued

Symmetry of special projections

Along [001] 2mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 20.1.94

Along [010] p2mm1’
a*=c
Origin at 0,y,0

20.1.94-3

pmmm



pmmm21' mmm1'
No. 20.2.95 p2/m2/m2/m1'
‘ 1 /
4 ¢ X\
4
B T - -+ -D-
A o o +P- +D-
- 0
-D- -@-
‘ T +@- +D-
Origin at center (mmm1’)
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For 1 + set
1)1 (2)2 0,0,z (3)2 0y,0 4)2 x,0,0
(110,0,0) (2,/0,0,0) (2,10,0,0) (2,]0,0,0)
(5)1 0,0,0 6) m xy,0 (7)m x,0,z (8)m 0)y,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,0) (m,]0,0,0)
For 1' + set
@1 (2)2° 0,0,z 3)2" 0y,0 (4) 2" x,0,0
(1]0,0,0) (2,10,0,0) (2,/0,0,0) (2,]0,0,0)
(5)1' 0,0,0 6) m x,y,0 () m'" x,0,z 8)m 0)y,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,0) (m,|0,0,0)

20.2.95-1

Orthorhombic



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8

11

.m1'

.m1'

.m.1

mm21'

m2m1'

m2m1'

2mm1’

2mm1'

mmm1'

mmm1'

Coordinates

(1) x,y,z [0,0,0]

(5) %,y,2 [0,0,0]

x,y,1/2 [0,0,0]

x,y,0 [0,0,0]

x,0,z [0,0,0]

0,y,z [0,0,0]

0,0,z [0,0,0]

0,y,1/2 [0,0,0]

0,y,0 [0,0,0]

x,0,1/2 [0,0,0]

x,0,0 [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1);

No. 20.2.95
Q) B); 1
1+ 1+

(2) %x,y,2[0,0,0]

(6) x,y,2 [0,0,0]

%,y,1/2 [0,0,0]

X,y,0 [0,0,0]

%,0,z [0,0,0]

0,y,z [0,0,0]

0,0, [0,0,0]

0,y,1/2 [0,0,0]

0,y,0[0,0,0]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

20.2.95-2

(3) Xx,y,2 [0,0,0]

(7) x,y,2 [0,0,0]

X,y,1/2 [0,0,0]

%,y,0 [0,0,0]

%,0,z [0,0,0]

0,y,z [0,0,0]

pmmm1'

(4) x,¥,7 [0,0,0]

(8) X,y,2 [0,0,0]

x,¥,1/2 [0,0,0]

X,y,0 [0,0,0]

x,0,Z [0,0,0]

0,y,z [0,0,0]



Continued

Symmetry of special projections

Along [001] 2mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 20.2.95

Along [010] p2mm1’
a*=c
Origin at 0,y,0

20.2.95-3

pmmm21'



pm'mm' m'm'm' Orthorhombic

No. 20.3.96 p2/m2/m2/m'
~ ¢
/-I-

Origin at center (m'm'm’)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (2)2 0,0,z 3)2 0y,0 4)2 x,0,0
(10,0,0) (2,/0,0,0) (2,10,0,0) (2,]0,0,0)

(5)1' 0,0,0 6) m x,y,0 () m" x,0,z 8 m 0)y,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,0) (m,]0,0,0)

20.3.96-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 f m2m'

2 e m2m

Coordinates

(1) x,y,z [u,v,w]

(5) X,y,z [G,v,wW]

X,y,1/2 [u,v,0]

x,y,0 [u,v,0]

x,0,z [u,0,w]

0,y,z [0,v,w]

0,0,z [0,0,w]

0,y,1/2 [0,v,0]

0,y,0 [0,v,0]

x,0,1/2 [u,0,0]

x,0,0 [u,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1);

No. 20.3.96

3); ()

(2) x,y,z [G,v,w]

(6) x,y,Z [u,v,W]

X,y,1/2 [G,v,0]

X,y,0 [G,v,0]

X,0,z [4,0,w]

0,y,z [0,v,w]

0,0,z [0,0,w]

0,y,1/2 [0,7,0]

0,y,0[0,v,0]

x,0,1/2 [G,0,0]

X,0,0 [G,0,0]

20.3.96- 2

(3) Xx,y,z [G,v,W]

(7) x,¥,z [u,v,w]

X,y,1/2 [aG,v,0]

X,y,0 [a,v,0]

x,0,z [G,0,w]

0,y,z [0,v,W]

pm'mm'

() X9, [u,v,\W]

(8) X,y,z [4,v,w]

X,,1/2 [u,¥,0]

x,y,0 [u,v,0]

x,0,Z [u,0,wW]

0,y,z[0,v,w]



Continued

Symmetry of special projections

Along [001] 2m'm’ Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 20.3.96

Along [010] p2m'm'
a*=c
Origin at 0,y,0

20.3.96 - 3

pmm'm'



pm'mm m'm'm Orthorhombic

No. 20.4.97 p2/m'2/m'2/m

//
- ° -
+ +
| - +

Origin at center (m'm'm)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (2)2 0,0,z (3)2 0y,0 (4)2" x,0,0
(1/0,0,0) (2,10,0,0) (2,/0,0,0y (2,10,0,0)

(5)1 0,0,0 6) m xy,0 (7)m' x,0,z 8)m' 0,y,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,0) (m,|0,0,0)

20.4.97-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 f m2m

2 e m2m

Coordinates

(1) x,y,z [u,v,w]

(5) X,y,Z [u,v,w]

x,y,1/2 [0,0,w]

x,y,0 [0,0,w]

x,0,z [u,0,w]

0,y,z [0,v,w]

0,0,z [0,0,w]

0,y,1/2 [0,0,w]

0,y,0 [0,0,w]

x,0,1/2 [0,0,w]

x,0,0 [0,0,w]

0,0,1/2 [0,0,w]

0,0,0 [0,0,w]

t(0,0,1);

No. 20.4.97

3); ()

(2) x,y,z [G,v,w]

(6) x,y,Z [4,v,w]

%,y,1/2 [0,0,w]

X,y,0 [0,0,w]

X,0,z [4,0,w]

0,y,z [0,v,w]

0,0,7 [0,0,w]

0,y,1/2 [0,0,w]

0,y,0 [0,0,w]

%,0,1/2 [0,0,w]

%,0,0 [0,0,w]

20.4.97 -2

3) X,y,Z [u,v,w]

(7) x,¥,z [u,v,w]

X,y,1/2 [0,0,w]

X,y,0 [0,0,w]

X,0,Z [u,0,w]

0,y,z [0,v,w]

pm'm'm

(4) x,y,Z [4,v,w]

(8) X,y,z [4,v,w]

X,y,1/2 [0,0,w]

x,y,0 [0,0,w]

x,0,Z [4,0,w]

0,y,z [0,v,w]



Continued

Symmetry of special projections

Along [001] 2mm1' Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 20.4.97

Along [010] p2m'm'
a*=c
Origin at 0,y,0

20.4.97 -3

pm'm'm



pmm'm' mm'm' Orthorhombic

No. 20.5.98 p2/m2/m2'/m'

{ N
- ° -
*vK +

A e e

+

IV*

Origin at center (mm'm’)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 ()2 0,0,z (3)2 0y,0 (4)2 x,0,0
(1/0,0,0) (2,10,0,0y (2,/0,0,0) (2,10,0,0)

(5)1 0,0,0 6) m' x,y,0 (7)m' x,0,z (8)m 0)y,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,0) (m,]0,0,0)

20.5.98-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 g mm?2

2 f m2m'

2 e m2m

Coordinates

(1) x,y,z [u,v,w]

(5) X,y,Z [u,v,w]

X,y,1/2 [u,v,0]

x,y,0 [u,v,0]

x,0,z [u,0,w]

0,y,z [u,0,0]

0,0,z [u,0,0]

0,y,1/2 [u,0,0]

0,y,0 [u,0,0]

x,0,1/2 [u,0,0]

x,0,0 [u,0,0]

0,0,1/2 [u,0,0]

0,0,0 [u,0,0]

t(0,0,1);

No. 20.5.98

3); ()

(2) X,y,z [u,v,W]

(6) x,y,Z [u,v,W]

X,y,1/2 [u,v,0]

X,y,0 [u,v,0]

X,0,z [u,0,w]

0,y,z [u,0,0]

0,0,z [u,0,0]

0,y,1/2 [u,0,0]

0,¥,0 [u,0,0]

%,0,1/2 [u,0,0]

%,0,0 [u,0,0]

20.5.98 -2

3) X,y,Z [u,v,w]

(7) x,¥,z [u,v,w]

X,y,1/2 [u,v,0]

X,y,0 [u,v,0]

X,0,Z [u,0,w]

0,y,Z [u,0,0]

pmm'm'

() X9, [u,v,\W]

(8) X,y,z [u,v,wW]

X,,1/2 [u,¥,0]

x,y,0 [u,v,0]

x,0,Z [u,0,w]

0,y,Z [u,0,0]



Continued

Symmetry of special projections

Along [001] 2’mm' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 20.5.98

Along [010] p2’m'm
a*=c
Origin at 0,y,0

20.5.98 -3

pmm'm'



pmmm’ mmm' Orthorhombic

No. 20.6.99 p2'/m2/m2/m'

Origin at center (mmm)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (2)2 0,0,z (3)2 0y,0 (4)2" x,0,0
(1/0,0,0) (2,10,0,0) (2,/0,0,0y (2,10,0,0)

(5)1' 0,0,0 6) m' x,y,0 (7)m x,0,z (8)m 0)y,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,0) (m,]0,0,0)

20.6.99-1



Continued

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

Positions

Coordinates

Multiplicity,
Wyckoff letter,
Site symmetry

8 11 (1) x,y,z [u,v,w]

(5) X,y,z [G,v,w]

4 k .m X,y,1/2 [u,v,0]
4 j .m x,y,0 [u,v,0]
4 i .m. x,0,z [0,v,0]
4 h m 0,y,z [u,0,0]
2 g mm2 0,0,z [0,0,0]
2 f m2m'  0,y,1/2 [u,0,0]
2 e m2m'  0,y,0[u,0,0]
2 d 2mm'  x,0,1/2 [0,v,0]
2 ¢ 2mm'  x,0,0][0,v,0]
1 b mmm' 0,0,1/2[0,0,0]
1 a mmm' 0,0,0]0,0,0]

No. 20.6.99

3); ()

(2) x,y,z [G,v,w]

(6) x,y,Z [u,v,W]

,y,1/2 [,7,0]

X,y,0 [G,v,0]

%,0,2 [0,v,0]

0,y,z [1,0,0]

0,0, [0,0,0]

0,9,1/2 [1,0,0]

0,y,0[04,0,0]

%,0,1/2 [0,v,0]

%,0,0 [0,,0]

20.6.99-2

3) X,y,Z [u,v,w]

(7) x,y,z [G,v,W]

X,y,1/2 [u,v,0]

X,y,0 [u,v,0]

%,0,Z [0,v,0]

0,y,Z [u,0,0]

pmmm'

(4) x,y,Z [4,v,w]

(8) X,y,z [u,v,wW]

x,y,1/2 [G,v,0]

x,y,0 [a,v,0]

x,0,z [0,v,0]

0,y.Z [G4,0,0]



Continued

Symmetry of special projections

Along [001] 2mm Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 20.6.99

Along [010] p2mm1’
a*=c
Origin at 0,y,0

20.6.99-3

pmmm'



pm'mm m'mm Orthorhombic

No. 20.7.100 p2/m'2'/m2/m
3
- +
- +
Y

e ' C e e

Origin at center (m'mm)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 ()2 0,0,z (3)2 0y,0 (4)2 x,0,0
(1/0,0,0) (2,10,0,0y (2,/0,0,0) (2,10,0,0)

(5)1' 0,0,0 6) m xy,0 (7)m x,0,z (8)m' 0,y,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,0) (m,|0,0,0)

20.7.100-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 f m2m

2 e m2m

Coordinates

(1) x,y,z [u,v,w]

(5) X,y,z [G,v,wW]

x,y,1/2 [0,0,w]

x,y,0 [0,0,w]

x,0,z [0,v,0]

0,y,z [0,v,w]

0,0,z [0,v,0]

0,y,1/2 [0,0,w]

0,y,0 [0,0,w]

x,0,1/2 [0,0,0]

x,0,0 [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1);

No. 20.7.100

3); ()

(2) X,y,z [u,v,W]

(6) x,y,Z [4,v,w]

%,y,1/2 [0,0,W]

X,y,0 [0,0,w]

x,0,z [0,v,0]

0,y,z [0,v,W]

0,0,z [0,v,0]

0,y,1/2 [0,0,W]

0,y,0 [0,0,w]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

20.7.100-2

3) X,y,Z [u,v,w]

(7) x,y,z [4,v,W]

X,y,1/2 [0,0,w]

X,y,0 [0,0,w]

x,0,Z [0,v,0]

0,y,z [0,v,w]

pm'mm

() X9, [u,v,\W]

(8) X,y,z [4,v,w]

X,y,1/2 [0,0,W]

X,y,0 [0,0,w]

x,0,z2 [0,v,0]



Continued

Symmetry of special projections

Along [001] 2mm1' Along [100] p2mm
a*=c
Origin at 0,0,z Origin at x,0,0

No. 20.7.100

Along [010] p2mm1’
a*=c
Origin at 0,y,0

20.7.100-3

pm'mm



p,.m'm'm mmm1' Orthorhombic

No. 20.8.101 p,.2/m'2/m'2/m

>
\ |
'
i+
W+

AR o Jumm—— e

Origin at center (m'm'm)
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations

For (0,0,0) + set

1)1 (2)2 0,0,z (3)2 0y,0 (4)2" x,0,0
(1/0,0,0) (2,10,0,0) (2,10,0,0 (2,10,0,0)

(5)1 0,0,0 6) m xy,0 (7) m' x,0,z (8)m' 0,y,z
(110,0,0) (m,|0,0,0) (m,[0,0,0y (m,|0,0,0)

For (0,0,1) + set

(1) t (0,0,1) (2) 2 (0,0,1) 0,0,z (3)2 0y (4)2 x,0%
(1/0,0,1) (2,0,0,1) (2,/0,0,1) (2,10,0,1)

(5) T 0,0,% 6)m Xy, (7)c (0,0,1) x,0,z (8) ¢ (0,0,1) 0,y,z
(1/0,0,2) (m,|0,0,1) (m,[0,0,1) (m,]0,0,1)

20.8.101-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 f m2m'

2 e m2m

Coordinates

(1) x,y,z [u,v,w]

(5) X,y,Z [u,v,w]

X,y,1/2 [u,v,0]

x,y,0 [0,0,w]

x,0,z [u,0,w]

0,y,z [0,v,w]

0,0,z [0,0,w]

0,y,1/2 [0,v,0]

0,y,0 [0,0,w]

x,0,1/2 [u,0,0]

x,0,0 [0,0,w]

0,0,1/2 [0,0,0]

0,0,0 [0,0,w]

1(0,0,1) ;

No. 20.8.101

2); ()

(0,0,0)+

(2) x,y,z [G,v,w]

(6) x,y,Z [4,v,w]

X,y,1/2 [G,v,0]

X,y,0 [0,0,w]

X,0,z [4,0,w]

0,y,z [0,v,w]

0,0,7 [0,0,w]

0,y,1/2 [0,v,0]

0,7,0 [0,0,w]

x,0,1/2 [G,0,0]

%,0,0 [0,0,w]

20.8.101-2

(0,0,1) +

3) X,y,Z [u,v,w]

(7) x,¥,z [u,v,w]

x,y,1/2 [aG,v,0]

X,y,0 [0,0,w]

X,0,Z [u,0,w]

0,y,z [0,v,w]

p,.mm'm

(4) x,y,Z [4,v,w]

(8) X,y,z [4,v,w]

X,,1/2 [u,¥,0]

x,y,0 [0,0,w]

x,0,Z [4,0,w]

0,y,z [0,v,w]



Continued

Symmetry of special projections

Along [001] 2mm1' Along [100] p,,-2m'm
a*=c
Origin at 0,0,z Origin at x,0,1/2

No. 20.8.101

Along [010] p,,« 2m'm'
a*=c
Origin at 0,y,1/2

20.8.101-3

p,.mm'm



p,;mm'm'

No. 20.9.102

mmm1'

p,.2/m2'/m'2'/m'

Orthorhombic

Origin at center (mm'm’)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

For (0,0,0) + set

1)1 (2)2' 0,0,z
(1/0,0,0) (2,10,0,0)
(5)1 0,0,0 6)m' xy,0
(110,0,0) (m,|0,0,0)

For (0,0,1) + set

(1) t (0,0,1) (2)2(0,0,1) 0,0,z
(1/0,0,1) (2,/0,0,1)

(5)T' 0,0% 6)m Xy,
(10,0,1) (m,[0,0,1)

32" 0y,0
(2,10,0,0y

() m" x,0,z
(m,[0,0,0)

3)2 0y,
(2,10,0,1)

(7) c(0,0,1) x,0,z
(m,[0,0,1)

20.9.102-1

4)2 x,0,0
(2,/0,0,0)

(8 m 0,y,z
(m,|0,0,0)
4)2'" x,0,%
(2,/0,0,1)

(8)c'(0,0,1) 0y,z
(m,[0,0,1)



Continued

Generators selected (1); t(0,0,1)' ;

Positions

Coordinates

Multiplicity,
Wyckoff letter,
Site symmetry

8 11 (1) x,y,z [u,v,w]

(5) X,y,Z [u,v,w]

4 k .m x,y,1/2 [0,0,w]
4 j .m x,y,0 [u,v,0]
4 i .m. x,0,z [u,0,w]
4 h m. 0,y,z [u,0,0]

2 g mm2 0,0,z [u,0,0]
2 f m2m 0,y,1/2 [0,0,0]
2 e m2m' 0,y,0[u,0,0]
2 d 2mm x,0,1/2 [0,0,w]
x,0,0 [u,0,0]

1 b mmm 0,0,1/2[0,0,0]

1 a mmm' 0,0,0][u,0,0]

No. 20.9.102

2; @) 6

(0,0,0)+
(2) X,y,z [u,v,W]

(6) x,y,Z [u,v,W]

%,y,1/2 [0,0,\W]

X,y,0 [u,v,0]

X,0,z [u,0,w]

0,y,z [u,0,0]

0,0,z [,0,0]

0,y,1/2 [0,0,0]

0,¥,0 [u,0,0]

X,0,1/2 [0,0,w]

%,0,0 [u,0,0]

20.9.102 -2

(0,0,1) +

3) X,y,Z [u,v,w]

(7) x,¥,z [u,v,w]

X,y,1/2 [0,0,w]

X,y,0 [u,v,0]

X,0,Z [u,0,w]

0,y,Z [u,0,0]

p,c mm'm'

(4) x,y,Z [u,v,w]

(8) X,y,z [u,v,wW]

X,y,1/2 [0,0,\]

x,y,0 [u,v,0]

x,0,Z [u,0,wW]

0,y,Z [u,0,0]



Continued

Symmetry of special projections

Along [001] 2’mm' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 20.9.102

Along [010] p,,« 2mm
a*=c
Origin at 0,y,1/2

20.9.102 -3

p,c mm'm'



Pcmmm

No. 20.10.103

mmm1'

pP,.2/m2/m2/m

Orthorhombic

=l

/%
- +
- +

DR = N T p—— .

Origin at center (mmm)
Asymmetric unit 0 < x;
Symmetry operations

For (0,0,0) + set

1)1 (2)2 0,0,z
(110,0,0) (2,/0,0,0)

(5)1 0,0,0 (6) m x,y,0
(1/0,0,0) (m,|0,0,0)

For (0,0,1) + set

(1) t' (0,0,1) (2) 2'(0,0,1) 0,0,z
(1/0,0,1) (2,/0,0,2)

(5) 1" 0,0,% 6) m xy,%
(1/0,0,2) (m,|0,0,1)

O<y; O0<z<1/2

-
~ _ R
=P <.
_k» s,
32 0y,0 (4)2 x,0,0
(2,10,0,0) (2,10,0,0)
(7) m x,0,z 8)m 0y.z
(m,[0,0,0) (m,|0,0,0)
(3)2 0y (4) 2" x,0,%
(2,/0,0,1) (2,10,0,1)

(7) ¢ (0,0,1) x,0,z
(m,[0,0,1)

20.10.103-1

(8)c'(0,0,1) 0y,z
(m,[0,0,1)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 g mm2

2 f m2m'

2 e m2m

2 d 2mm

Coordinates

(1) x,y,z [u,v,w]

(5) X,y,Z [u,v,w]

X,y,1/2 [u,v,0]

x,y,0 [0,0,w]

x,0,z [0,v,0]

0,y,z [u,0,0]

0,0,z [0,0,0]

0,y,1/2 [u,0,0]

0,y,0[0,0,0]

x,0,1/2 [0,v,0]

x,0,0 [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1) ;

No. 20.10.103

2; ()

(0,0,0)+

(2) x,y,z [G,v,w]

(6) x,y,Z [4,v,w]

X,y,1/2 [G,v,0]

X,y,0 [0,0,w]

x,0,z [0,v,0]

0,y,z [1,0,0]

0,0, [0,0,0]

0,9,1/2 [6,0,0]

0,9,0 [0,0,0]

x,0,1/2 [0,v,0]

%,0,0 [0,0,0]

20.10.103 - 2

(0,0,1) +

(3) x,y,z [G,v,W]

(7) x,y,z [G,v,W]

X,y,1/2 [u,v,0]

X,y,0 [0,0,w]

%,0,Z [0,v,0]

0,y,z [1,0,0]

Pe MMM

(4) x,y,Z [u,v,w]

(8) X,y,z [u,v,wW]

x,y,1/2 [G,v,0]

X,y,0 [0,0,w]

x,0,z2 [0,v,0]

0,y,Z [u,0,0]



Continued

Symmetry of special projections

Along [001] 2mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 20.10.103

Along [010] p2mm1’
a*=c
Origin at 0,y,0

20.10.103 -3

Pe MMM



pccm mmm Orthorhombic

No. 21.1.104 p2/c2/c2/m

“— O = = = =G =—— O —»
+
®

Origin at center (2/m) at cc2/m

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (2)2 0,0,z (3)2 0yYa (4)2 x,0Y%
(1/0,0,0) (2,/0,0,0) (2,/0,0,%) (2,10,0,%)

(5)1 0,0,0 6)m xy,0 (7)c(0,0%) x,0z  (8)c(0,0%) 0y.z
(110,0,0) (m,|0,0,0) (m,[0,0,%) (m,|0,0,%)

21.1.104-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 gl (1) x,y,z [u,v,w]
(3) X,y,z+1/2 [G,v,W]
(5) X,y,Z [u,v,w]

(7) x,y,z+1/2[0,0,w]

4 f .m x,y,0 [0,0,w]

X,y,1/2 [0,0,w]

4 e .2 0,0,z [0,0,w]
0,0, [0,0,w]
4 d 2. 0,y,1/4 [0,v,0]

0,y,3/4 [0,v,0]

4 ¢ 2. x,0,1/4 [u,0,0]

%,0,3/4 [u,0,0]

2 b 222 0,0,1/4 [0,0,0]

2 a .2/m 0,0,0 [0,0,w]

Symmetry of special projections

No. 21.1.104 pccm

(4) x,y,2+1/2 [u,v,W]
(6) x,y,z [G,v,w]

(8) X,y,z+1/2 [u,v,W]

X,y,0 [0,0,w]

X,y,1/2 [0,0,\]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,W]

0,y,1/4 [0,v,0]

0,y,3/4 [0,v,0]

%,0,1/4 [G,0,0]

x,0,3/4 [i1,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,W]

Along [001] 2mm1' Along [100] p,,-2m'm" Along [010] p,,.2m'm'

a*=c/2

Origin at 0,0,z Origin at x,0,1/4

a* =c/2
Origin at 0,y,1/4

21.1.104-2



pccml' mmm1' Orthorhombic
No. 21.2.105 p2/c2/c2/m1l'
1I
\
» - ’1
!
1\’1, ~
\’ - -
h3
)
! -0 O
4 | -0 O~
|
-] (] .
|
! go) O-
I +O O-
|
-— (] .
|
! -0 O-
l -© O+
Origin at center (2/m1') at cc2/m1'
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For 1 + set
1)1 (2)2 0,0,z 3)2 0Oy, % 4)2 x,0%
(10,0,0) (2,/0,0,0) (2,10,0,%%) (2,]0,0,%%)
(5)1 0,0,0 (6) m x,y,0 (7) ¢ (0,0,%2) x,0,z (8)c(0,0%2) 0,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,%2) (m,]0,0,%)
For 1' + set
@1 (2)2° 0,0,z 3)2° 0,y,% (4) 2" x,0,%
(1]0,0,0) (2,/0,0,0) (2,/0,0,%) (2,]0,0,%%)
(5) 1" 0,0,0 6) m x,y,0 (7) ¢' (0,0,%2) x,0,z (8)c'(0,0,%%) 0,y,z
(1/0,0,0) (m,|0,0,0) (m,|0,0,%) (m,]0,0,%)

21.2.105-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

8 g 11 (1) x,y,z [0,0,0]
(3) X,y,z+1/2 [0,0,0]
(5) %,,Z [0,0,0]

(7) x,y,2+1/2 [0,0,0]

4 f .ml x,y,0 [0,0,0]

%,y,1/2 [0,0,0]

4 e .21 0,0,z [0,0,0]
0,0,z [0,0,0]
4 d 2.1 0,y,1/4 [0,0,0]

0,y,3/4 [0,0,0]

4 ¢ 2.1 x,0,1/4 [0,0,0]

%,0,3/4 [0,0,0]

2 b 2221 0,0,1/4 [0,0,0]

2 a .2/ml 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2mm1' Along [100] p2mm21’

a* =c/2

Origin at 0,0,z Origin at x,0,0

No. 21.2.105

(5); 1

(2) %,¥,2 [0,0,0]
(4) x,y,2+1/2 [0,0,0]
(6) x,y,z [0,0,0]

(8) X,y,z+1/2 [0,0,0]

X,y,0 [0,0,0]

x,y,1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,y,1/4 [0,0,0]

0,y,3/4 [0,0,0]

%,0,1/4 [0,0,0]

x,0,3/4 [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [010] p2mm21’
a* =c/2
Origin at 0,y,0

21.2.105-2

pccml'



pc'cm'

No. 21.3.106

Fyps

mm'm'

p2/c2/c2/m'

Orthorhombic

e ) ) g —— ) — b

Origin at center (2/m’) at c'c'’2/m'

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (2)2 0,0,z
(1/0,0,0) (2,10,0,0)

)T 0,0,0 ) m xy,0
(110,0,0y (m,|0,0,0)

(3)2 0y,Ya
(2,/0,0,%)

(7)c' (0,0,%) x,0,z
(m,|0,0,%)

21.3.106 -1

(4)2 x,0Y%
(2,/0,0%)

(8) c'(0,0,%) 0,)y,z
(m,[0,0,%)



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 gl (1) x,y,z [u,v,w]
(3) X,y,z+1/2 [G,v,W]
(5) x,y,z [4,v,wW]

(7) x,y,2+1/2 [u,v,w]

4 f .m' x,y,0 [u,v,0]

X,y,1/2 [aG,v,0]

4 e .2 0,0,z [0,0,w]
0,0, [0,0,W]
4 d 2 0,y,1/4 [0,v,0]

0,y,3/4 [0,v,0]

4 ¢ 2. x,0,1/4 [u,0,0]

%,0,3/4 [0,0,0]

2 b 222 0,0,1/4 [0,0,0]

2 a .2/m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2m'm’ Along [100] p2m'm'
a* =c/2

Origin at 0,0,z Origin at x,0,0

No. 21.3.106

()

(4) x,y,2+1/2 [u,v,W]
(6) x,y,Z [u,v,W]

(8) X,y,z+1/2 [G,v,w]

X,y,0 [G,v,0]

X,y,1/2 [u,v,0]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,w]

0,y,1/4 [0,v,0]

0,y,3/4 [0,v,0]

%,0,1/4 [G,0,0]

x,0,3/4 [u,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [010] p2m'm'

a* =c/2
Origin at 0,y,0

21.3.106 -2

pc'cm'



pc'c’m

No. 21.4.107

m'm'm

p2'/c2'/c'2/m

I

- O i Gl =) —— i —— () —p

Origin at center (2/m) at c'c’2/m

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (2)2 0,0,z
(1/0,0,0) (2,10,0,0)

)T 0,0,0 (6) m x,y,0
(110,0,0) (m,|0,0,0)

(3)2' 0yY
(2,/0,0,%)

(7) c' (0,0,%) x,0,z

(m,[0,0,%)

21.4.107-1

Orthorhombic

4)2' x,0Y%

(2,/0,0,%)

(8) c'(0,0,%) 0,y,z
(m,[0,0,%)



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 gl (1) x,y,z [u,v,w]
(3) X,y,z+1/2 [u,v,w]
(5) X,y,Z [u,v,w]

(7) x,y,2+1/2 [u,v,w]

4 f .m x,y,0 [0,0,w]

X,y,1/2 [0,0,w]

4 e .2 0,0,z [0,0,w]
0,0,z [0,0,w]
4 d .2 0,y,1/4 [u,0,w]

0,y,3/4 [u,0,w]

4 ¢ 2. x,0,1/4 [0,v,w]

X,0,3/4 [0,v,w]

2 b 222 0,0,1/4 [0,0,w]

2 a .2/m 0,0,0 [0,0,w]

Symmetry of special projections

Along [001] 2mm1' Along [100] p2'mm'
a* =c/2

Origin at 0,0,z Origin at x,0,0

No. 21.4.107

()

(4) x,y,z+1/2 [G,v,w]
(6) x,y,z [G,v,w]

(8) X,y,z+1/2 [G,v,w]

X,y,0 [0,0,w]

X,y,1/2 [0,0,w]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,w]

0,y,1/4 [G,0,w]

0,y,3/4 [1,0,w]

%,0,1/4 [0,v,w]

x,0,3/4 [0,v,w]

0,0,3/4 [0,0,w]

0,0,1/2 [0,0,w]

Along [010] p2'mm'

a* =c/2
Origin at 0,y,0

21.4.107 -2

pc'c’m



pcc'm’

No. 21.5.108

ts

I
A r 1
[
— ’ b
| B o _ -
° e _K:_
|
- . A
|
|
Q
|

Origin at center (2/m’) at cc'2/m'

mm'm' Orthorhombic

p2/c2/c2'/m'

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (2)2' 0,0,z
(1/0,0,0) (2,10,0,0y

)T 0,0,0 ) m xy,0
(110,0,0) (m,|0,0,0)

(32 0yY (4)2 x,0,%
(2,10,0,%2) (2,10,0,%)

(7)c (0,0%) x,0z  (8)c(0,0%) 0yz
(m,[0,0,%) (m,|0,0,%)

21.5.108-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 gl (1) x,y,z [u,v,w]
(3) X,y,z+1/2 [u,v,w]
(5) X,y,Z [u,v,w]

(7) x,y,2+1/2 [u,v,w]

4 f .m' x,y,0 [u,v,0]

X,y,1/2 [u,v,0]

4 e .2 0,0,z [u,v,0]
0,0,z [u,v,0]
4 d .2 0,y,1/4 [u,0,w]

0,y,3/4 [u,0,w]

4 ¢ 2. x,0,1/4 [u,0,0]

x,0,3/4 [u,0,0]
2 b 2272 0,0,1/4 [u,0,0]
2 a .2/m

0,0,0 [u,v,0]

Symmetry of special projections

No. 21.5.108 pcc'm’

(2) X,¥,z [u,v,W]
(4) x,y,2+1/2 [u,v,W]
(6) x,y,Z [u,v,W]

(8) X,y,z+1/2 [u,v,W]

X,y,0 [u,v,0]

X,y,1/2 [u,v,0]

0,0,z+1/2 [u,7,0]

0,0,z+1/2 [u,v,0]

0,y,1/4 [u,0,w]

0,y,3/4 [u,0,w]

%,0,1/4 [u,0,0]

x,0,3/4 [u,0,0]

0,0,3/4 [u,0,0]

0,0,1/2 [u,v,0]

Along [001] 2’mm’ Along [100] p,,«2mm Along [010] p2'm'm

a*=c/2

Origin at 0,0,z Origin at x,0,0

a* =c/2
Origin at 0,y,0

21.5.108 -2



pccm' mmm'

No. 21.6.109 p2/c2/c2/m'

Orthorhombic

Origin at center (2/m’) at cc2/m'

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (2)2 0,0,z (3)2 0yYs
(1/0,0,0) (2,/0,0,0) (2,/0,0,%)

(5)1' 0,0,0 6)m' xy,0 (7) ¢ (0,0,%) x,0,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,%)

21.6.109-1

—— @ ) ) — — ) —— ) —
+ o+

@) 2 x,0Y
(2,]0,0,%2)

(8) c(0,0,%2) 0,y,z
(m,[0,0,%)



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 gl (1) x,y,z [u,v,w]
(3) X,y,z+1/2 [u,v,w]
(5) x,y,z [4,v,wW]

(7) x,y,z+1/2 [G,v,W]

4 f .m' x,y,0 [u,v,0]

X,y,1/2 [u,v,0]

4 e .2 0,0,z [0,0,w]
0,0,z [0,0,w]
4 d .2 0,y,1/4 [u,0,w]

0,y,3/4 [G,0,w]

4 ¢ 2. x,0,1/4 [0,v,w]

%,0,3/4 [ 0,7,W]

2 b 222 0,0,1/4 [0,0,w]

2 a .2/m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2mm
a* =cl/2

Origin at 0,0,z Origin at x,0,0

No. 21.6.109 pccm'

(4) x,y,z+1/2 [G,v,w]
(6) x,y,Z [u,v,W]

(8) X,y,z+1/2 [u,v,W]

X,y,0 [G,v,0]

x,y,1/2 [G,v,0]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,W]

0,y,1/4 [G,0,w]

0,y,3/4 [u,0,w]

%,0,1/4 [0,v,w]

x,0,3/4 [0,v,W]

0,0,3/4 [0,0,W]

0,0,1/2 [0,0,0]

Along [100] p,,-2m'm" Along [010] p,,.2m'm'
a* =c/2
Origin at 0,y,0

21.6.109-2



pc'cm m'mm Orthorhombic

No. 21.7.110 p2/c'2'/c2'/m

T -0 Cad
4 r ! 4 R

-— ’ —

; |
- H .

|

:

|

Origin at center (2'/m) at c'c2'/m

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (2)2' 0,0,z (3)2 0yYs (4)2 x,0Y%
(1/0,0,0) (2,/0,0,0) (2,/0,0,%) (2,10,0,%)

(5)1' 0,0,0 6)m xy,0 (7)c(0,0%) x,0z  (8)c (0,0%) 0y,z
(1/0,0,0) (m,|0,0,0) (m,[0,0,%) (m,|0,0,%2)

21.7.110-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 gl (1) x,y,z [u,v,w]
(3) X,y,z+1/2 [u,v,w]
(5) x,y,z [4,v,wW]

(7) x,y,z+1/2 [G,v,W]

4 f .m x,y,0 [0,0,w]

X,y,1/2 [0,0,w]

4 e .2 0,0,z [u,v,0]
0,0,z [4,v,0]
4 d .2 0,y,1/4 [u,0,w]

0,y,3/4 [G,0,w]

4 ¢ 2. x,0,1/4 [u,0,0]

%,0,3/4 [u,0,0]

2 b 222 0,0,1/4 [u,0,0]

2 a .2/m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2mm1' Along [100] p2mm
a* =c/2

Origin at 0,0,z Origin at x,0,0

No. 21.7.110 pc'cm

(2) X,¥,z [u,v,W]
(4) x,y,2+1/2 [u,v,W]
(6) x,y,z [G,v,w]

(8) X,y,z+1/2 [G,v,w]

X,y,0 [0,0,w]

X,y,1/2 [0,0,\]

0,0,z+1/2 [u,7,0]

0,0,z+1/2 [G,v,0]

0,y,1/4 [u,0,w]

0,y,3/4 [1,0,w]

%,0,1/4 [0,0,0]

x,0,3/4 [i1,0,0]

0,0,3/4 [i1,0,0]

0,0,1/2 [0,0,0]

Along [010] p,,« 2mm
a* =c/2
Origin at 0,y,0

21.7.110-2



pmcm mmm Orthorhombic

No. 22.1.111 p2/m2/c2,/m
, +
s
L 1
it i
- \
*3
6 _ _ ‘ -@(‘
4 ‘ I _ A’; :
|
|
| <
= +
0 %,
| >
A |
I -
I _ _m*
9 =i
Origin at center (2/m) at 2/mc2,
Asymmetricunit 0<x; 0<z<1/4
Symmetry operations
11 (2)2 0y,1/4 (3)2 x,0,0 (4) 2 (0,0,%) 0,0,z
(110,0,0) (2,/0,0,%) (2,/0,0,0) (2,10,0,%)
(5)1 0,00 (6) c (0,0,%2) x,0,z (")m 0,y,z B)m x,y,1/4
(110,0,0) (m,[0,0,%) (m,|0,0,0) (m,|0,0,%)

22.1.111-1



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f 1 (1) x,y,z [u,v,w]
3) x,y,Z [u,v,w]
(5) X,y,Z [u,v,w]
(7) X,y,z [u,v,W]

4 e .m X,y,1/4 [0,0,w]
x,y,3/4 [0,0,w]

4 d m 0.y,z [u,0,0]
0,y,Z [u,0,0]

4 ¢ 2 x,0,0 [u,0,0]
x,0,0 [u,0,0]

2 b m2m 0,y,1/4 [0,0,0]

2 a 2/m.. 0,0,0 [u,0,0]

Symmetry of special projections
Along [001] 2mm1' Along [100] p2mg1'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 22.1.111

pmcm

(2) X,y,z+1/2 [G,v,W]
(4) x,y,z+1/2 [G,v,w]
(6) x,y,z+1/2 [G,v,W]

(8) x,y,z+1/2 [G,v,w]

X,y,1/4 [0,0,w]

%,y,3/4 [0,0,w]

0,y,z+1/2 [0,0,0]

0,y,z+1/2 [0,0,0]

%,0,1/2 [G,0,0]

x,0,1/2 [i1,0,0]

0,y,3/4 [0,0,0]

0,0,1/2 [i1,0,0]

Along [010] p,.»2mm
a* =c/2
Origin at 0,y,1/4

22.1.111-2



pmcm1' mmm1' Orthorhombic

No. 22.2.112 p2/m2/c2,/m1'
1I
4 hY
a‘[ -4
t !
e -
\ !
r Y
° -+ -
A l . @
oy I oy
|
| -@+
° ‘@-
|
B |
|
;
| ’“"
Origin at center (2/m1') at 2/mc2,1'
Asymmetricunit 0<x; 0<z<1/4
Symmetry operations
For 1 + set
1)1 (2)2 0y,1/4 3)2 x,0,0 (4)2(0,0¥%) 0,0,z
(110,0,0) (2,10,0,%) (2,]0,0,0) (2,/0,0,%)
(5)1 0,00 (6) c (0,0,%2) x,0,z (")m 0,y,z B)m x,y,1/4
(1/0,0,0) (m,]0,0,%) (m,|0,0,0) (m,|0,0,%%)
For 1' + set
@1 (202" 0y,2/4 (3)2' x,0,0 (4) 2'(0,0,%2) 0,0,z
(1]0,0,0) (2,10,0,%) (2,]0,0,0) (2,/0,0,%)
(5) 1" 0,00 (6) ¢' (0,0,%2) x,0,z (7)ym' 0yy,z 8y m xy,1/4
(1/0,0,0) (m,[0,0,%) (m,|0,0,0)' (m,|0,0,%%)'

22,2112 -1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 f 11

2 b m2m1l

2 a 2/m.1

Coordinates

1+
(1) xy,z [0,0,0]
(3) x,%,2 [0,0,0]
(5) %,9,2 [0,0,0]

(7) X,y,2 [0,0,0]

x,y,1/4 [0,0,0]

x,y,3/4 [0,0,0]

0,y,z [0,0,0]

0,y,z [0,0,0]

x,0,0 [0,0,0]

%,0,0 [0,0,0]

0,y,1/4 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 2mm1'

Origin at 0,0,z

Along [100] p2mg1'

a*=c
Origin at x,0,0

No. 22.2.112

(5);

(2) %,y,z+1/2 [0,0,0]
(4) %,,2+1/2 [0,0,0]
(6) x,¥,2+1/2 [0,0,0]

(8) x,y,z+1/2 [0,0,0]

X,y,1/4 [0,0,0]

%,y,3/4 [0,0,0]

0,y,z+1/2 [0,0,0]

0,y,z+1/2 [0,0,0]

%,0,1/2 [0,0,0]

x,0,1/2 [0,0,0]

0,y,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [010] p2mm1’

a* =c/2
Origin at 0,y,0

22,2112 -2



pm'cm' m'm'm' Orthorhombic

No. 22.3.113 p2/m'2/c2,/m'

-

Origin at center (2/m’) at 2/m'c'2,

Asymmetricunit 0<x; 0<z<1/4

Symmetry operations

1)1 (22 0y,1/4 (3)2 x,0,0 (4)2(0,0,%) 0,0,z
(1/0,0,0) (2,/0,0,4%) (2,10,0,0) (2,/0,0,%)

(5)T' 0,0,0 (6)c (0,0%) x0z (7)m' 0yz @) m' xy,1/4
(1/0,0,0) (m,[0,0,%) (m,|0,0,0) (m,|0,0,%)

22.3.113-1



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f 1 (1) x,y,z [u,v,w]
3) x,y,Z [u,v,w]
(5) x,y,z [4,v,wW]
(7) X,y,z [4,v,w]

4 e .m x,y,1/4 [u,v,0]
X,y,3/4 [u,v,0]

4 d m 0,y,z [0,v,w]
0,y,2[ 0,v,w]

4 ¢ 2 x,0,0 [u,0,0]
x,0,0 [G,0,0]

2 b m2m 0,y,1/4 [0,v,0]

2 a 2/m 0,0,0[0,0,0]

Symmetry of special projections
Along [001] 2m'm’ Along [100] p2m'g'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 22.3.113

pm'cm'

(2) X,y,z+1/2 [G,v,W]
(4) x,y,z+1/2 [G,v,w]
(6) x,y,z+1/2 [u,v,w]

(8) x,y,2+1/2 [u,v,W]

X,y,1/4 [aG,v,0]

%,y,3/4 [,7,0]

0,y,z+1/2 [0,v,W]

0,y,z+1/2 [0,v,w]

%,0,1/2 [G,0,0]

x,0,1/2 [u,0,0]

0,y,3/4 [0,v,0]

0,0,1/2 [0,0,0]

Along [010] p2m'm'
a* =c/2
Origin at 0,y,0

22.3.113-2



pm'cm' m'mm'

No. 22.4.114 p2/m'2/c2,'/m'

Orthorhombic

4
4
Py

e

e DD e | e P | -y —p

Origin at center (2/m’) at 2'/m'c2,'

Asymmetricunit 0<x; 0<z<1/4

Symmetry operations

1)1 (22 0y,1/4 (3)2' x,0,0
(1/0,0,0) (2,/0,0,4%) (2,10,0,0y

(5)1 0,0,0 (6)c(0,0%) x,0z (7)m' 0Oyz
(10,0,0) (m,[0,0,%) (m,|0,0,0)

224114 -1

(4)2'(0,0%2) 0,0,z
(2,/0,0,%2)

B)m xy,1/4
(m;]0,0,%)



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
(3) x,y,z [4,v,w]
(5) X,y,Z [u,v,w]
(7) X,y,z [4,v,w]

4 e .m x,y,1/4 [u,v,0]
x,y,3/4 [G,v,0]

4 d m 0,y,z [O,v,w]
0,y,z [0,v,w]

4 ¢ 2 x,0,0 [0,v,w]
X,0,0 [0,v,w]

2 b m2m 0,y,1/4 [0,v,0]

2 a 2/m 0,0,0 [0,v,w]

Symmetry of special projections
Along [001] 2’m'm Along [100] p2mg
a*=c

Origin at 0,0,z Origin at x,0,0

No. 22.4.114

pm'cm'

(2) X,y,z+1/2 [G,v,W]
(4) X,y,z+1/2 [u,v,W]
(6) x,y,z+1/2 [G,v,W]

(8) x,y,2+1/2 [u,v,W]

X,y,1/4 [aG,v,0]

X,y,3/4 [u,v,0]

0,y,z+1/2 [0,v,W]

0,y,z+1/2 [0,v,W]

X,0,1/2 [0,v,w]

x,0,1/2 [0,v,W]

0,y,3/4 [0,v,0]

0,0,1/2 [0,v,W]

Along [010] p,gs 2M'mM'
a* =c/2
Origin at 0,y,1/4

224114 -2



pmc'm'

No. 22.5.115

mm'm' Orthorhombic

p2/m2/c'2,;'/m'

|-

) + ¥ .

T -1

F \ , +
.’1 }\\

ST s

+*
>

’.\_ —_

Se-
o7

Origin at center (2/m) at 2/mc'2;'

Asymmetricunit 0<x; 0<z<1/4

Symmetry operations

1)1 (22 0y,1/4 (3)2 x,0,0 (4) 2' (0,0%) 0,0,z
(1/0,0,0) (2,/0,0,%) (2,10,0,0) (2,/0,0,%)

(5)1 0,0,0 (6)c (0,0%) x0z (7)m 0y.z @) m' xy,1/4
(10,0,0) (m,[0,0,%) (m,|0,0,0) (m,|0,0,%)

22.5.115-1



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
(3) x,¥,Z [u,v,w]
(5) X,y,Z [u,v,w]
(7) X,y,z [u,v,W]

4 e .m x,y,1/4 [u,v,0]
X,y,3/4 [u,v,0]

4 d m 0,y,z [u,0,0]
0,v,Z [u,0,0]

4 ¢ 2 x,0,0 [u,0,0]
x,0,0 [u,0,0]

2 b m2m 0,y,1/4 [u,0,0]

2 a 2/m.. 0,0,0 [u,0,0]

Symmetry of special projections
Along [001] 2’mm’ Along [100] p2mg1'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 22.5.115

pmc'm'

(2) X,y,2+1/2 [u,v,w]
(4) X,y,z+1/2 [u,v,W]
(6) x,y,z+1/2 [u,v,w]

(8) x,y,2+1/2 [u,v,W]

X,y,1/4 [u,v,0]

X,y,3/4 [u,v,0]

0,y,z+1/2 [u,0,0]

0,y,z+1/2 [u,0,0]

%,0,1/2 [u,0,0]

x,0,1/2 [u,0,0]

0,y,3/4 [u,0,0]

0,0,1/2 [u,0,0]

Along [010] p2’'m'm
a* =c/2
Origin at 0,y,0

22.5.115-2



pm'c'm m'm'm

No. 22.6.116 p2/m'2'/c'2,/m

Orthorhombic

+ \
*7
+
7"#—
- *,0,
*“
P ' d
Origin at center (2/m’) at 2/m'c'2,
Asymmetricunit 0<x; 0<z<1/4
Symmetry operations
1)1 202" 0y,1/4 (3)2' x,0,0 (4)2(0,0%) 0,0,z
(10,0,0) (2,10,0,%%) (2,]0,0,0) (2,/0,0,%)
(5)1 0,00 (6) ¢' (0,0,%2) x,0,z 7)m' 0y,z 8)m xy,1/4
(1/0,0,0) (m,[0,0,%) (m,|0,0,0)' (m,|0,0,%%)

22.6.116-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f 1 (1) x,y,z [u,v,w]
(3) x,y,z [4,v,w]
(5) X,y,Z [u,v,w]
(7) X,y,z [a4,v,w]

4 e .m X,y,1/4 [0,0,w]
X,y,3/4 [0,0,w]

4 d m 0,y,z [0,v,w]
0,y,z [O,v,w]

4 ¢ 2 x,0,0 [O,v,w]
x,0,0 [0,v,w]

2 b m2m 0,y,1/4 [0,0,w]

2 a 2/m 0,0,0 [0,v,w]

Symmetry of special projections

Along [001] 2m'm'
a*=c

Origin at 0,0,z Origin at x,0,0

Along [100] p2'mg'

No. 22.6.116 pm'c'm

()

(2) X,y,2+1/2 [u,v,w]
(4) x,y,z+1/2 [G,v,w]
(6) x,y,z+1/2 [u,v,w]

(8) x,y,z+1/2 [G,v,w]

X,y,1/4 [0,0,w]

%,,3/4 [0,0,w]

0,y,z+1/2 [0,v,w]

0,y,z+1/2 [0,v,w]

%,0,1/2 [0,v,w]

x,0,1/2 [0,v,w]

0,y,3/4 [0,0,w]

0,0,1/2 [0,%,w]

Along [010] p2’'mm'

a* =c/2
Origin at 0,y,0

22.6.116-2



pmc'm

No. 22.7.117

mm'm

p2'/m2/c'2,'/m

Origin at center (2'/m) at 2/mc'2,'

Asymmetricunit 0<x; 0<z<1/4

Symmetry operations

11 (2)2 0y,1/4
(1/0,0,0) (2,/0,0,%)

)T 0,00 (6) ¢ (0,0,%) x,0,z
(110,0,0y (m,|0,0,%)

(3)2' x,0,0
(2,10,0,0y

(")m 0,y,z
(m,[0,0,0)

22.7.117-1

Orthorhombic

(4)2'(0,0%2) 0,0,z
(2,/0,0,%2)

B)m x,y,1/4
(m;[0,0,%)



Continued No. 22.7.117 pmc'm

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w] (2) X,y,z+1/2 [G,v,W]
3) x,y,z [a4,v,w] (4) X,y,z+1/2 [u,v,W]
(5) X,y,z [4,v,W] (6) x,y,z+1/2 [u,v,w]
(7) X,y,z [u,v,w] (8) x,y,z+1/2 [4,v,w]

4 e .m X,y,1/4 [0,0,w] X,y,1/4 [0,0,w]
X,y,3/4 [0,0,w] X,y,3/4 [0,0,w]

4 d m.. 0,y,z [u,0,0] 0,y,z+1/2 [4,0,0]
0,v,z [4,0,0] 0,y,z+1/2 [u,0,0]

4 ¢ 2. x,0,0 [O,v,w] x,0,1/2 [0,v,W]
x,0,0 [ 0,v,w] x,0,1/2 [0,v,w]

2 b m2m 0,y,1/4 [0,0,0] 0,y,3/4 [0,0,0]

2 a 2/m.. 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]

Symmetry of special projections
Along [001] 2mm1' Along [100] p2mgl"  Along [010] p2mm

a*=c a* =c/2
Origin at 0,0,z Origin at x,0,0 Origin at 0,y,0

22.7.117 -2



pm'cm m'mm Orthorhombic

No. 22.8.118 p2/m'2'/c2,'/m

E e

e e | = @ = | = —
f
{

Origin at center (2/m’) at 2/m'c2,'

Asymmetricunit 0<x; 0<z<1/4

Symmetry operations

1)1 (22 0y,1/4 (3)2 x,0,0 (4) 2' (0,0%) 0,0,z
(1/0,0,0) (2,/0,0,%) (2,10,0,0) (2,/0,0,%)

(5)T" 0,0,0 (6)c(0,0%) x,0z (7)m' 0Oyz @ m xy,1/4
(1/0,0,0) (m,[0,0,%) (m,|0,0,0) (m,|0,0,%)

22.8.118-1



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
(3) x,¥,Z [u,v,w]
(5) X,y,z [4,v,W]
(7) X,y,z [4,v,w]

4 e .m X,y,1/4 [0,0,w]
X,y,3/4 [0,0,w]

4 d m 0,y,z [0,v,w]
0.,z [ 0,v,w]

4 ¢ 2 x,0,0 [u,0,0]
x,0,0 [1,0,0]

2 b m2m 0,y,1/4 [0,0,w]

2 a 2/m 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 2mm1' Along [100] p2mg
a*=c

Origin at 0,0,z Origin at x,0,0

No. 22.8.118

pm'cm

(2) X,y,2+1/2 [u,v,w]
(4) X,y,z+1/2 [u,v,W]
(6) x,y,z+1/2 [G,v,W]

(8) x,y,z+1/2 [G,v,w]

X,y,1/4 [0,0,w]

%,,3/4 [0,0,\W]

0,y,z+1/2 [0,v,w]

0,y,z+1/2 [0,v,W]

%,0,1/2 [u,0,0]

x,0,1/2 [i1,0,0]

0,y,3/4 [0,0,w]

0,0,1/2 [0,0,0]

Along [010] p,gs 2M'mM'
a* =c/2
Origin at 0,y,0

22.8.118-2



pmcm’ mmm' Orthorhombic

No. 22.9.119 p2/m2/c2,/m'

\, ; \/
L) -1
~ x
=|'.
I4
- ~
~
n
- Gy~

ol
PN

/f

Foeaen e

o

Ly -

e
UL

+
4
/

Origin at center (2/m) at 2'/mc2,

Asymmetricunit 0<x; 0<z<1/4

Symmetry operations

1)1 (2)2' 0y.1/4 (3)2' x,0,0 (4)2(0,0,%) 0,0,z
(1/0,0,0) (2,/0,0,%) (2,10,0,0) (2,/0,0,%)

(5)T" 0,0,0 (6)c(0,0%) x,0z (7)m 0y,z @) m' xy,1/4
(1/0,0,0) (m,[0,0,%) (m,|0,0,0) (m,|0,0,%)

22.9.119-1



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f 1 (1) x,y,z [u,v,w]
(3) x,y,z [4,v,w]
(5) x,y,z [4,v,wW]
(7) X,y,z [u,v,W]

4 e .m x,y,1/4 [u,v,0]
x,y,3/4 [G,v,0]

4 d m 0.y,z [u,0,0]
0,y,z [u,0,0]

4 ¢ 2 x,0,0 [O,v,w]
x,0,0 [ 0,v,w]

2 b mm 0,y,1/4 [u,0,0]

2 a 2/m 0,0,0[0,0,0]

Symmetry of special projections
Along [001] 2mm Along [100] p2mg1'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 22.9.119

pmcm'

(2) X,y,2+1/2 [u,v,w]
(4) x,y,z+1/2 [G,v,w]
(6) x,y,z+1/2 [G,v,W]

(8) x,y,2+1/2 [u,v,W]

X,y,1/4 [u,v,0]

X,y,3/4 [,7,0]

0,y,z+1/2 [u,0,0]

0,y,z+1/2 [0,0,0]

%,0,1/2 [0,v,w]

x,0,1/2 [0,v,W]

0,y,3/4 [04,0,0]

0,0,1/2 [0,0,0]

Along [010] p ,.»2mMm
a* =c/2
Origin at 0,y,0

22.9.119-2



p4 4 Tetragonal

No. 23.1.120 p4

+
/ + +
t *
\ -
+
Origin on 4
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (22 0,0,z (3)4* 0,0,z (4)4 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,0) (42'1\0,0,0)

23.1.120-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w]

3) ¥,x,z [v,u,w]

1 a 4. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 4 Along [100] p11m’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 23.1.120

(4) y, X,z [v,0,w]

Along [110] p11m’
a*=c
Origin at x,x,0

23.1.120-2

p4



p41 41 Tetragonal

No. 23.2.121 p41'

1I

(AN L
L\

Origin on 41'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
For 1 + set
11 (22 0,0,z (3)4* 0,0,z (4)4 0,0,z
(1]0,0,0) (2,/0,0,0) (4,/0,0,0) (4,%0,0,0)
For 1' + set
(1)1 (2)2' 0,0,z (3) 4" 0,0,z (4)4 0,0,z
(110,0,0) (2,/0,0,0) (4,/0,0,0) (4,%/0,0,0)

23.2.121-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+

4 b 11 (1) x,y,2 [0,0,0]

(3) v,x,2 [0,0,0]
1 a 4.1 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 41 Along [100] p11m1'

a*=c
Origin at 0,0,z Origin at x,0,0

No. 23.2.121

1

1+
(2) x,y,z [0,0,0]

(4) y,%,z[0,0,0]

Along [110] p11m21'
a*=c
Origin at x,x,0

23.2.121-2

p4l’



p4' 4 Tetragonal

No. 23.3.122 p4'

N
N

— |

Origin on 4'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2 0,0,z (3) 4" 0,0,z (4)4 0,0z
(110,0,0) (2,/0,0,0) (4,/10,0,0) (4,%10,0,0)'

23.3.122-1



Continued No. 23.3.122

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b1 1) x,y,z [u,v,w] (2) %,¥,z [G,7,w]
3) ¥,x,z [v,0,w] (4) y. X,z [V,u,w]
1 a 4. 0,0,z [0,0,0]

Symmetry of special projections

Along [001] 4' Along [100] p11m’ Along [110] p11m’
a*=c¢ a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

23.3.122-2

p4



P, 41 Tetragonal

No. 23.4.123 P,

+

Al
L\

Origin on 4'
Asymmetricunit 0<x; 0<y; 0<z<l1
Symmetry operations

For (0,0,0) + set

1)1 (2)2 0,0,z (3)4" 0,0,z (4)4 0,0,z
(110,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)
For (0,0,1) + set
(1) t (0,0,1) (2) 2'(0,0,1) 0,0,z (3)4" (0,0,1) 0,0,z (4)4 (0,0,1) 0,0,z
(10,0,1) (2,/0,0,2) (4,/0,0,1) (4,%/0,0,2)

23.4.123-1



Continued No. 23.4.123

Generators selected (1); t(0,0,1)'; (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
4 b 1 (1) x,y,z [u,v,w] (2) X,y,z [G,v,w]
3) ¥,x,z [v,0,w] (4) y. X,z [V,u,w]
1 a 4. 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 41 Along [100] p,.»11m'  Along [110] p,»11m'
a*=c¢ a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

23.4.123-2

p2C 4I



p,4 41 Tetragonal

No. 23.5.124 P4
+
+ *
tl /‘
K -
+
Origin on 4
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For (0,0,0) + set
11 (22 0,0,z (3)4* 0,0,z (4)4 0,0,z
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,%0,0,0)
For (0,0,1) + set
(1) t (0,0,1) (2) 2'(0,0,1) 0,0,z (3) 4" (0,0,1) 0,0,z (4) 4°(0,0,1) 0,0,z
(110,0,1) (2,/0,0,2) (4,/0,0,1) (4,%0,0,1)

23.5.124-1



Continued

Generators selected (1); t(0,0,1)'; (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

No. 23.5.124

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

4 b 1 (1) x,y,z [u,v,w]

3) ¥,x,z [v,u,w]

1 a 4. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 41 Along [100] p,»11m'
a*=c
Origin at 0,0,z Origin at x,0,0

(4) y, X,z [v,0,w]

Along [110] p,»11m'’
a*=c
Origin at x,x,0

23.5.124-2

p2C 4



P4, 4 Tetragonal

No. 24.1.125 p4,
+
';lv
/ 1.
+ 2

t Q/

\ +

-+*
n+
+
Origin on 4,
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (2)2(0,0,1/2) 0,0,z (3)4%(0,0,1/4) 0,0z  (4)4(0,0,3/4) 0,0,z
(110,0,0) (2,/0,0,1/2) (4,/0,0,1/4) (4,%10,0,3/4)

24.1.125-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 a 1 (1) x,y,z [u,v,w]

3) ¥,x,z+1/4 [v,u,w]

Symmetry of special projections
Along [001] 4 Along [100] pl11g'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 24.1.125

(2) %,5,2+1/2 [G,V,W]

(4) y,X,z+3/4 [v,0,w]

Along [110] p11g'
a*=c
Origin at x,x,0

24.1.125-2

P4



p4,1 41 Tetragonal

No. 24.2.126 p4,1'

1 1 ~iw
-+

-
\ +

My

Nyo
+

A
\_

Origin on 4,1'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
For 1 + set
11 (2)2(0,0,1/2) 0,0,z (3)4%(0,0,1/4) 0,0z  (4)4(0,0,3/4) 0,0,z
(110,0,0) (2,/0,0,1/2) (4,/0,0,1/4) (4,%10,0,3/4)
For 1' + set
(1)1 (2)2'(0,0,1/2) 0,0z (3)47(0,0,1/4) 0,0z  (4)47(0,0,3/4) 0,0,z
(110,0,0) (2,/0,0,1/2) (4,/0,0,1/4) (4,%(0,0,3/4)

24.2.126-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

4 a 11 (1) x,y,z [0,0,0]

(3) ¥,x,2+1/4 [0,0,0]

Symmetry of special projections

Along [001] 41 Along [100] p11g1
a*=c
Origin at 0,0,z Origin at x,0,0

No. 24.2.126

1'+
(2) %,¥,2+1/2 [0,0,0]

(4) y,X,2+3/4 [0,0,0]

Along [110] p11g1
a*=c
Origin at x,x,0

24.2.126 -2

p4,1



p4, 4 Tetragonal

No. 24.3.127 p4,’

~lv

YanyVal
N

+
-
n*
Origin on 4,'
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (2)2(0,0,1/2) 0,0,z (3)47(0,0,1/4) 0,0z  (4)47(0,0,3/4) 0,0,z
(110,0,0) (2,10,0,1/2) (4,10,0,1/4) (42'1\0,0,3/4)'

24.3.127 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 a 1 (1) x,y,z [u,v,w]

(3) ¥,x,z+1/4 [v,0,W]

Symmetry of special projections
Along [001] 4' Along [100] pl11g'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 24.3.127

(2) %,5,2+1/2 [G,V,W]

(4) y,X,z+3/4 [v,u,w]

Along [110] p11g'
a*=c
Origin at x,x,0

24.3.127 -2

P4



p4, 4 Tetragonal

No. 25.1.128 p4,

rdhawve
\ \: >+

~ley

Originon 2 on 4,

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2 0,0,z (3)47(0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(110,0,0) (2,/0,0,0) (4,/0,0,1/2) (4,%10,0,1/2)

25.1.128-1



Continued No.

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w]

3) ¥,x,z+1/2 [v,u,w]

2 a 2. 0,0,z [0,0,w]

Symmetry of special projections

25.1.128

(4) y,X,z+1/2 [v,0,w]

0,0,z+1/2 [0,0,w]

Along [001] 4 Along [100] p11m' Along [110] p11m’
a*=c¢ a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

25.1.128-2

P4,



p4,1' 41 Tetragonal

No. 25.2.129 p4,1’

T e

/+
\;‘ +

~lry

+

L
o

Origin on 21' on 4,1'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
For 1 + set
11 (22 0,0,z (3)4*(0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(10,0,0) (2,/0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)
For 1' + set
(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
(110,0,0) (2,/0,0,0)’ (4,/0,0,1/2) (4,%0,0,1/2)

25.2.129-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

4 b 11 (1) x,y,z [0,0,0]

3) ¥,x,z+1/2 [0,0,0]

2 a 2.1 0,0,z [0,0,0]

Symmetry of special projections

Along [001] 41 Along [100] p11m1'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 25.2.129

1

1+
(2) x,y,z [0,0,0]

(4) y,X,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

Along [110] p11m21'
a*=c
Origin at x,x,0

25.2.129-2

p4,1



p4, 4 Tetragonal

No. 25.3.130 p4,’

~ley

+*
+
t /§
\ -
N+
Origin on 2 on 4,
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (22 0,0,z (3)4*(0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(110,0,0) (2,/0,0,0) (4,/0,0,1/2) (4,%(0,0,1/2)

25.3.130-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 b 1 (1) x,y,z [u,v,w]

(3) ¥,x,2+1/2 [v,0,\W]

2 a 2. 0,0,z [0,0,w]

Symmetry of special projections
Along [001] 4 Along [100] p11m’
a*=c

Origin at 0,0,z Origin at x,0,0

No. 25.3.130

(4) y,X,z+1/2 [V,u,w]

0,0,z+1/2 [0,0,W]

Along [110] p11m’
a*=c
Origin at x,x,0

25.3.130-2

P4,



P4, 41 Tetragonal

No. 25.4.131 Pycths

+

~ley

+

d
-

k -
“

Origin on 2' on 4,
Asymmetricunit 0<x; 0<y; 0<z<l1
Symmetry operations

For (0,0,0) + set

1)1 (2)2° 0,0,z (3)47(0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(110,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%0,0,1/2)
For (0,0,1) + set
(1) t (0,0,1) (2)2(0,0,1) 0,0,z (3)47(0,0,3/2) 0,0,z (4)4 (0,0,3/2) 0,0,z
(10,0,1) (2,/0,0,1) (4,10,0,3/2) (4,%0,0,3/2)

254.131-1



Continued No. 25.4.131 P24,

Generators selected (1); t(0,0,1)'; (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

4 b 1 (1) x,y,z [u,v,w] (2) X,y,z [u,v,W]

(3) ¥:x,z+1/2 [V,u,w] (4) y,X,z+1/2 [V,u,W]
2 a 2. 0,0,z [u,v,0] 0,0,z+1/2 [v,u,0]
Symmetry of special projections
Along [001] 41 Along [100] p,.» 11m  Along [110] p,.» 11m

a*=c¢ a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

25.4,131-2



P,4, 41 Tetragonal

No. 25.5.132 Pyl

~iey

/ + @Y -
t ¢
\ -
N+
+
Origin on 2' on 4,
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For (0,0,0) + set
11 (2)2' 0,0,z (3)4%(0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%0,0,1/2)
For (0,0,1) + set
(1) t (0,0,1) (2) 2(0,0,1) 0,0,z (3)4*(0,0,3/2) 0,0,z (4)4 (0,0,3/2) 0,0,z
(1/0,0,1) (2,/0,0,2) (4,/0,0,3/2) (4,%(0,0,3/2)

255.132-1



Continued

Generators selected (1); t(0,0,1)'; (2); (3)

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+
4 b 1 (1) x,y,z [u,v,w]

(3) ¥,x,z+1/2 [v,0,\W]

2 a 2. 0,0,z [u,v,0]

Symmetry of special projections

Along [001] 41
a*=c

Origin at 0,0,z Origin at x,0,0

No. 25.5.132 R

(0,0,2) +
(2) X,y,z [u,v,W]

(4) y,X,z+1/2 [v,0,w]

0,0,z+1/2 [v,0,0]

Along [100] p,.» 11m  Along [110] p,.» 11m
a*=c
Origin at x,x,0

255.132-2



P4, 4 Tetragonal

No. 26.1.133 P4,
+
";’v
/ )
+ 2
t S
\ +
-+~
...+
+
Origin on 4,
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (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
(110,0,0) (2,]0,0,1/2) (4,/0,0,3/4) (4,%10,0,1/4)

26.1.133-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 a 1 (1) x,y,z [u,v,wW]

(3) ¥,x,z+3/4 [v,u,w]

Symmetry of special projections
Along [001] 4 Along [100] pl11g'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 26.1.133

(2) %,5,2+1/2 [G,V,W]

(4) y,X,z+1/4 [v,0,w]

Along [110] p11g'
a*=c
Origin at x,x,0

26.1.133-2

P4,



p4,l 41 Tetragonal

No. 26.2.134 p4,1’

1
1 e

/+
\? *

~w

7
2+

Y
\_

Origin on 4,1'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
For 1 + set
11 (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
(110,0,0) (2,/0,0,1/2) (4,/0,0,3/4) (4,%0,0,1/4)
For 1' + set
(1)1 (2)2'(0,0,1/2) 0,0z (3)4"(0,0,3/4) 0,0,z (4)4"(0,0,1/4) 0,0,z
(110,0,0) (2,/0,0,1/2) (4,/0,0,3/4) (4,%(0,0,1/4)

26.2.134-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

4 a 11 (1) x,y,z [0,0,0]

(3) ¥,x,2+3/4 [0,0,0]

Symmetry of special projections

Along [001] 41 Along [100] p11g1
a*=c
Origin at 0,0,z Origin at x,0,0

No. 26.2.134

1'+
(2) %,¥,2+1/2 [0,0,0]

(4) y,X,2+1/4 [0,0,0]

Along [110] p11g1
a*=c
Origin at x,x,0

26.2.134-2

p4;1



p4, 4 Tetragonal

No. 26.3.135 p4,’

-~

Origin on 4,

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (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
(110,0,0) (2,]0,0,1/2) (4,10,0,3/4) (42'1\0,0,1/4)'

26.3.135-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4 a 1 (1) x,y,z [u,v,w]

(3) ¥,x,z+3/4 [v,0,W]

Symmetry of special projections
Along [001] 4' Along [100] pl11g'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 26.3.135

(2) %,5,2+1/2 [G,V,W]

(4) y,X,z+1/4 [v,u,w]

Along [110] p11g'
a*=c
Origin at x,x,0

26.3.135-2

P4,



p4 4 Tetragonal
No. 27.1.136 p4
lJ
/ + +
+4
t ®
+
-+~
+
1
Origin at 4
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (2)2 0,0,z (3)4* 0,0,z; 0,0,0 (4)4 0,0,z;0,0,0
(110,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)

27.1.136-1



Continued No. 27.1.136 p4
Generators selected (1); t(0,0,1); (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4.d 1 (1) XY,z [u,V,W] () X,9,2 [0,9,W]
() y.%.Z [V,u,w] (@) y,x,2 [v,0,W]

2 ¢ 2. 0,0,z [0,0,w] 0,0,Z [0,0,w]

1b 4. 0,0,1/2 [0,0,w]

1 a 4. 0,0,0 [0,0,w]

Symmetry of special projections

Along [001] 4' Along [100] p11m’ Along [110] p11m’
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

27.1.136-2



p4l 41 Tetragonal

No. 27.2.137 p41

Y s
o

Origin at 41’

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
For 1 + set
11 (22 0,0,z (3) 4" 0,0,z; 0,0,0 (4) 4 0,0,z; 0,0,0
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)
For 1' + set
(1)1 (2)2' 0,0,z (3)4* 0,0;000 (44 0,020,000
(110,0,0) (2,/0,0,0) (4,/0,0,0) (4,%0,0,0)

27.2.137-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

4 d 11

2 ¢c 2.1

Coordinates

1+
(1) x,y,z [0,0,0]

(3) y.%x,2 [0,0,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 41

Origin at 0,0,z

Along [100] p11m21'
a*=c
Origin at x,0,0

No. 27.2.137

1

(2) %,y,2[0,0,0]

(4) y,x,2 [0,0,0]

0,0,z [0,0,0]

Along [110] p11m21'

a*=c¢

Origin at x,x,0

27.2.137-2



p4’

B

Tetragonal

No. 27.3.138 p4'

Jangva
R

Origin at 4'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
11 (2)2 0,0,z (3)4* 0,0,z;0,00 (44 00,4 00,0
(110,0,0) (2,/0,0,0) (4,/0,0,0) (4,%0,0,0)

27.3.138-1



Continued No. 27.3.138
Generators selected (1); t(0,0,1); (2); (3)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

4.d 1 (1) XY,z [uV,W] () X,9,2 [0,9,W]
() y.X,z [v,u,w] (4) y,x,Z [V,u,W]

2 ¢ 2. 0,0,z [0,0,w] 0,0,Z [0,0,W]

1 b 7. 0,0,1/2 [0,0,0]

1 a 7. 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 4 Along [100] p11m’ Along [110] p11m’
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

27.3.138-2



p,.4 41 Tetragonal
No. 27.4.139 Pl
U
/ +/ |
1
t ®
+
-~
+
1
Origin at 4
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For (0,0,0) + set
11 (2)2 00, (3)4* 0,0,z; 0,0,0 (4)4 0,0,z 00,0
(110,0,0) (2,10,0,0) (4,/0,0,0) (4,%10,0,0)
For (0,0,1) + set
(1) t (0,0,1) (2) 2'(0,0,1) 0,0,z (3)4* 0,0,2;0,0,1/2 (44 0,0,z;0,0,1/2

(1/0,0,1) (2,/0,0,1) (4,]0,0,1) (4,%10,0,1)

27.4139-1



Continued No. 27.4.139 P, 4
Generators selected (1); t(0,0,1); (2);
Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
(0,0,0)+ (0,0,2) +
4 d 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) y.X,Z [v,u,w] (4) y,x,Z [v,0,w]
2 ¢c 2 0,0,z [0,0,w] 0,0,z [0,0,w]
1 b 4 0,0,1/2 [0,0,0]
1 a 4 0,0,0[0,0,0]

Symmetry of special projections
Along [001] 41 Along [100] p11m’
a*=c

Origin at 0,0,z Origin at x,0,0

Along [110] p11m’
a*=c
Origin at x,x,0

27.4139-2



p4/m 4/m Tetragonal

No. 28.1.140 p4/m

+

Ty &£
D

Origin at center (4/m)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (2)2 0,0,z (3)4" 0,0,z (4)4 0,0z
(110,0,0) (2,/0,0,0) (4,10,0,0) (4,%0,0,0)

(5)1 0,00 6)m xy,0 (7)4* 0,0,z; 0,0,0 (8) 4" 0,0,z;0,0,0
(110,0,0) (m,|0,0,0) (4,/0,0,0) (4,%10,0,0)

28.1.140-1



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
3) v,x,z [v,u,w]
(5) X,y,Z [u,v,w]
(7) ¥, X,Z [v,u,w]

4 e m x,y,1/2 [0,0,w]
V,X,1/2 [0,0,w]

4 d m x,y,0 [0,0,w]
V,X,0 [0,0,w]

2 ¢c 4 0,0,z [0,0,w]

1 b 4/m.. 0,0,1/2 [0,0,w]

1 a 4/m.. 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 41 Along [100] p2'mm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 28.1.140 p4/m

(4) y, X,z [v,0,w]
(6) x,y,Z [4,v,w]

(8) ¥,%,Z [v,0,w]

%,y,1/2 [0,0,w]

y,X,1/2 [0,0,w]

X,y,0 [0,0,w]

y,X,0 [0,0,w]

0,0, [0,0,w]

Along [110] p2'mm'
a*=c
Origin at x,x,0

28.1.140-2



p4/m1' 4/ml' Tetragonal

No. 28.2.141 p4/m1'

1I

+

1

+*

()
N

Origin at center (4/m1')

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations
For 1 + set
11 (22 0,0,z (3)4* 0,0,z (4)4 0,0,z
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,10,0,0)
(5)1 0,00 (6)m xy,0 (7)4* 0,0,z; 0,0,0 (8) 4~ 0,0,z; 0,0,0
(1/0,0,0) (m,|0,0,0) (4,/0,0,0) (4,%10,0,0)
For 1' + set
(1)1 (2)2' 0,0,z (3)4* 0,0,z (4)4 0,0,z
(1/0,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)
(5)1'" 0,0,0 (6)m' xy,0 (7)4* 0,0z;000 (84 0,0z 0,00
(1/0,0,0) (m,|0,0,0) (4,/0,0,0) (4,%0,0,0)

28.2.141 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

8 f 11 (1) x,y,z [0,0,0]
(3) v,x,2 [0,0,0]
(5) x,y,2 [0,0,0]

(7) y.%,2 [0,0,0]

4 e m.1 x,y,1/2 [0,0,0]

¥,x,1/2 [0,0,0]

4 d m.1l x,y,0 [0,0,0]
¥,x,0 [0,0,0]
2 ¢ 4.1 0,0,z [0,0,0]
1 b 4/m.1 0,0,1/2 [0,0,0]
1 a 4/m.1 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 41 Along [100] p2mm21'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 28.2.141 p4/m1'

(5); 1

(2) x,y,2 [0,0,0]
(4) vy, X,z [0,0,0]
(6) x,y,2 [0,0,0]

(8) ¥,x,2 [0,0,0]

%,y,1/2 [0,0,0]

y,%,1/2 [0,0,0]

X,y,0 [0,0,0]

y,X,0 [0,0,0]

0,0, [0,0,0]

Along [110] p2mm1’
a*=c
Origin at x,x,0

28.2.141 -2



p4/m' 4/m' Tetragonal

No. 28.3.142 pa/m'’
=+
vE
!
/ :I:[
t °
- +
+-
/
+
=+
Origin at center (4/m’)
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
1 (2)2 0,0,z (3)4" 0,0,z (44 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)
(5)1" 0,00 6) m x,y,0 (7)4* 0,0,z; 0,0,0 (8)4" 0,0,z;0,0,0
(1/0,0,0) (m,|0,0,0) (4,/0,0,0) (4,%0,0,0)

28.3.142 -1



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
3) v,x,z [v,u,w]
(5) X,y,z [4,v,W]
(7) y, X,z [v,u,w]

4 e m x,y,1/2 [u,v,0]
v,X,1/2 [v,u,0]

4 d m X,y,0 [u,v,0]
V,X,0 [v,u,0]

2 c 4 0,0,z [0,0,w]

1 b 4/m'.. 0,0,1/2 [0,0,0]

1 a 4/m'. 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 4 Along [100] p2m'm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 28.3.142 p4/m'

(4) y, X,z [v,0,w]
(6) x,y,Z [u,v,W]

(8) ¥,x,z [V,u,w]

y,X,0 [v,0,0]

0,0,Z [0,0,\]

Along [110] p2m'm'
a*=c
Origin at x,x,0

28.3.142 -2



p4'/m' 4'm' Tetragonal

No. 28.4.143 p4'/m'

T LT
N

Origin at center (4/m’)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (2)2 0,0,z (3)4* 0,0,z @) 4 00z
(1/0,0,0) (2,10,0,0) (4,10,0,0) (4,10,0,0)

()T 0,0,0 6)m  xy,0 (7)4* 0,02z;000 (84 0,0,z 0,00
(1/0,0,0) (m,|0,0,0) (4,10,0,0) (4,%10,0,0)

28.4.143 -1



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
(3) y.x,z [v,u,w]
(5) X,y,z [4,v,W]
(7) ¥, X,Z [v,u,w]

4 e m x,y,1/2 [u,v,0]
v,X,1/2 [v,0,0]

4 d m X,y,0 [u,v,0]
v,X,0 [v,0,0]

2 c 4 0,0,z [0,0,0]

1 b 4/m 0,0,1/2 [0,0,0]

1 a 4/m'. 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 4 Along [100] p2m'm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 28.4.143 p4'/m'

(4) y. X,z [V,u,w]
(6) x,y,Z [u,v,W]

(8) ¥,%,Z [v,0,w]

y,X,0 [v,u,0]

0,0, [0,0,0]

Along [110] p2m'm'
a*=c
Origin at x,x,0

28.4.143 -2



p4'/m 4'/m Tetragonal

No. 28.5.144 p4'/m

+

T AT
NPJS

Origin at center (4/m)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (2)2 0,0,z (3) 4" 0,0,z (4)4 0,0z
(110,0,0) (2,/0,0,0) (4,/10,0,0) (4,0,0,0)

(5)1 0,00 6)m xy,0 (7)4* 0,0,;0,00 (84 00,4000
(110,0,0) (m,|0,0,0) (4,/0,0,0) (4,%0,0,0)

28.5.144 -1



Continued

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
(3) y.x,z [v,u,w]
(5) X,y,Z [u,v,w]
(7) y, X,z [v,U,w]

4 e m x,y,1/2 [0,0,w]
V,%,1/2 [0,0,w]

4 d m x,y,0 [0,0,w]
V,X%,0 [0,0,w]

2 ¢c 4 0,0,z [0,0,0]

1 b 4/m 0,0,1/2 [0,0,0]

1 a 4/m. 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 41 Along [100] p2'mm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 28.5.144 p4'/m

(4) y. X,z [V,u,w]
(6) x,y,Z [4,v,w]

(8) ¥,x,Z [V,u,w]

%,y,1/2 [0,0,w]

y,X,1/2 [0,0,W]

X,y,0 [0,0,w]

y,X,0 [0,0,w]

0,0,z [0,0,0]

Along [110] p2'mm'
a*=c
Origin at x,x,0

28.5.144 -2



p,4/m

No. 28.6.145

e
N

Origin at center (4/m)
Asymmetric unit 0 < x;
Symmetry operations

For (0,0,0) + set

1)1 (2)2 0,0,z
(110,0,0) (2,/0,0,0)

5)1 0,00 6) m xy,0
(1/0,0,0) (m,|0,0,0)

For (0,0,1) + set

(1) t (0,0,1) (2)2'(0,0,1) 0,0,z
(110,0,1) (2,/0,0,1)

()1 0,01/2 6)m xy,1/2
(1/0,0,2) (m,|0,0,1)

O<y; O0<z<1/2

4/m1

p,4/m

Tetragonal

+

(3)4* 0,0,z @) 4 00z
(4,/0,0,0) (4,410,0,0)
(7)4* 0,0,z;000 (84 0,04 00,0
(4./0,0,0y (4,710,0,0)

(3)47(0,0,1) 0,0,z

(4,/0,0,1) 4,

(7)4* 0,0,z;0,0,1/2
(4,/0,0,1)

28.6.145-1

(4) 4 (0,0,1) 0,0,z

*0,0,1)

(8) 4" 0,0,z; 0,0,1/2
(4,710,0,1)



Continued

Generators selected (1); t(0,0,1)'; (2); (3); (5)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+
8 f1 (1) x,y,z [u,v,w]
3) ¥,x,z [v,0,w]
(5) X,y,Z [u,v,w]
(7) y, X,z [v,U,w]
4 e m x,y,1/2 [u,v,0]
v,X,1/2 [v,0,0]
4 d m X,y,0 [0,0,w]
V,X,0 [0,0,w]
2 c 4 0,0,z [0,0,0]
1 b 4/m 0,0,1/2 [0,0,0]
1 a 4/m. 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 41
a*=c

Origin at 0,0,z Origin at x,0,0

No. 28.6.145

P, 4'/m

(0,0,1) +

(4) y. X,z [V,u,w]
(6) x,y,Z [4,v,w]

(8) ¥,x,Z [V,u,w]

%,y,1/2 [,7,0]

v, X,1/2 [v,u,0]

X,y,0 [0,0,w]

y,X,0 [0,0,w]

0,0, [0,0,0]

Along [100] p,.+2’mm' Along [110] p,.« 2’'mm’
a*=c
Origin at x,x,0

28.6.145-2



p,4/m

No. 28.7.146

Origin at center (4/m)
Asymmetric unit 0 < x;
Symmetry operations

For (0,0,0) + set

1)1 (2)2 0,0,z
(10,0,0) (2,/0,0,0)

5)1 0,00 6) m xy,0
(1/0,0,0) (m,|0,0,0)

For (0,0,1) + set

(1) t (0,0,1) (2)2'(0,0,1) 0,0,z
(110,0,1) (2,/0,0,1)

()1 0,01/2 6)m xy,1/2
(1/0,0,2) (m,|0,0,1)

4/m1

p,4/m

Tetragonal

+

D

O<y; O0<z<1/2

(3)4* 0,0,z
(4,/10,0,0)

(7)4* 0,0,z; 0,0,0
(4.10,0,0)

(3) 4* (0,0,1) 0,0,z
(4,/0,0,1)

(7)4* 0,0,z; 0,0,1/2
(4,10,0,2)

28.7.146 -1

4)4 00,z
(4,0,0,0)

(8) 4 0,0,z; 0,0,0
(4,710,0,0)

(4) 4 (0,0,1) 0,0,z
(4,70,0,1)

(8) 4" 0,0,z; 0,0,1/2
(4,%10,0,1)



Continued

Generators selected (1); t(0,0,1)'; (2); (3); (5)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+
8 f1 (1) x,y,z [u,v,w]
3) v,x,z [v,u,w]
(5) X,y,Z [u,v,w]
(7) ¥, X,Z [v,u,w]
4 e m x,y,1/2 [u,v,0]
v,X,1/2 [v,u,0]
4 d m X,y,0 [0,0,w]
V,X,0 [0,0,w]
2 c 4 0,0,z [0,0,w]
1 b 4/m'.. 0,0,1/2 [0,0,0]
1 a 4/m.. 0,0,0 [0,0,w]

Symmetry of special projections

Along [001] 41
a*=c

Origin at 0,0,z Origin at x,0,0

No. 28.7.146

P, 4/m

(0,0,1) +

(4) y, X,z [v,0,w]
(6) x,y,Z [4,v,w]

(8) ¥,%,Z [v,0,w]

%,y,1/2 [G,7,0]

v,X,1/2 [v,0,0]

X,y,0 [0,0,w]

y,X,0 [0,0,w]

0,0, [0,0,w]

Along [100] p,.»2’mm' Along [110] p,.« 2’'mm’
a*=c
Origin at x,x,0

28.7.146 -2



p4,/m 4/m Tetragonal

No. 29.1.147 p4,/m

Origin at center (2/m) on 4,

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (22 0,0z (3)47(0,0,1/2) 0,0,z (4)4(0,0,1/2) 0,0,z
(110,0,0) (2,/0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)

(5)1 0,0,0 6)m xy,0 (7)4* 0,0,z;0,0,1/4 (84 0,0,z;0,0,1/4
(110,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)

29.1.147 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 e 1 (1) x,y,z [u,v,w]
3) ¥,x,z+1/2 [v,u,w]

(5) X,y,Z [u,v,w]

(7) y.X,z+1/2 [V,u,w]

4 d m.. x,y,0 [0,0,w]

V,X,1/2 [0,0,w]

4 ¢ 2. 0,0,z [0,0,w]
0,0, [0,0,w]

2 b 4. 0,0,1/4 [0,0,w]

2 a 2/m.. 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 41 Along [100] p2'mm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 29.1.147

()

(4) y,X,z+1/2 [v,0,w]
(6) x,y,z [G,v,w]

(8) ¥,x,2+1/2 [v,0a,w]

X,y,0 [0,0,w]

y,X,1/2 [0,0,w]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,w]

0,0,3/4 [0,0,w]

0,0,1/2 [0,0,w]

Along [110] p2'mm'

a*=c
Origin at x,x,0

29.1.147 -2

p4,/m



p4,/m1l'

No. 29.2.148

Origin at center (2/m1) on 4,

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
11
(10,0,0)

(5)1 0,0,0
(10,0,0)

For 1' + set
mr
(1]0,0,0)

(5)T" 0,0,0
(1/0,0,0)

(2)2 0,0,z
(2,/0,0,0)

6)m xy,0
(m,[0,0,0)
(2)2" 0,0,z
(2,/0,0,0)

6)m xy,0
(m,[0,0,0)

4/ml' Tetragonal

p4,/m1'

~lov

~le

O<y; O0<z<1/2

(3) 47(0,0,1/2) 0,0,z (4)4(0,0,1/2) 0,0,z
(4,/0,0,1/2) (4,%10,0,1/2)

(7)4* 0,0,4;0,0,1/4 (84 0,0,z 0,0,1/4
(4,/0,0,1/2) (4,%/0,0,1/2)

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

(7)4* 0,0,2;0,0,1/4 (84 0,0,z;0,0,1/4
(4,/0,0,1/2) (4,%10,0,1/2)

29.2.148 -1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 e 11

4 d m.l

4 ¢ 2.1

2 a 2/m.1

Coordinates

1+
(1) x,y,2[0,0,0]
(3) ¥.x,z+1/2 [0,0,0]
(5) X9, [0,0,0]

(7) y,X,2+1/2 [0,0,0]

x,y,0 [0,0,0]

¥,x,1/2 [0,0,0]

0,0,z [0,0,0]

0,0,z [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 41

Origin at 0,0,z

Along [100] p2mm1’
a*=c
Origin at x,0,0

No. 29.2.148

(5);

1+

(2) %,¥,2 [0,0,0]
(4) y,X,z+1/2 [0,0,0]
(6) x,y,z [0,0,0]

(8) ¥,x,2+1/2 [0,0,0]

X,y,0 [0,0,0]

y,%,1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [110] p2mm1’

a*=c¢

Origin at x,x,0

29.2.148 -2

p4,/m1'



p4,/m' 4/m' Tetragonal

No. 29.3.149 p4,/m'
=+
';’N
!
+ -
t 4
N+
4+
Origin at center (2/m’) on 4,
Asymmetricunit 0<x; 0<y; 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
(10,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%/0,0,1/2)
(5) 1" 0,00 6)m xy,0 (74" 0,0,;00,1/4 (84 0,0,;0,0,1/4
(1/0,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%10,0,1/2)

29.3.149-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 e 1 (1) x,y,z [u,v,w]

3) ¥,x,z+1/2 [v,u,w]

(7) y.X,z+1/2 [v,0,W]

4 d m'.. x,y,0 [u,v,0]

V,X,1/2 [v,u,0]

4 ¢ 2. 0,0,z [0,0,w]
0,0, [0,0,W]

2 b 4. 0,0,1/4 [0,0,0]

2 a 2/m.. 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 4 Along [100] p2m'm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 29.3.149

()

(4) y,X,z+1/2 [v,0,w]
(6) x,y,Z [u,v,W]

(8) ¥,x,2+1/2 [v,u,w]

X,y,0 [G,v,0]

v,X,1/2 [v,0,0]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,W]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [110] p2m'm'

a*=c
Origin at x,x,0

29.3.149-2

p4,/m'



p4,/m' 4'm' Tetragonal

No. 29.4.150 p4,/m’

~fov

~le

Origin at center (2/m') on 4,

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (22 00z (3)47(0,0,1/2) 0,0,z (4)4'(0,0,1/2) 0,0,z
(1/0,0,0) (2,10,0,0) (4,/0,0,1/2) (4,40,0,1/2)

(5)T" 0,0,0 6 m'  xy,0 (7)4* 0,020,014 (84 0,0, 00,1/4
(1/0,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%10,0,1/2)

29.4,150-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 e 1 (1) x,y,z [u,v,w]

(3) ¥,x,z+1/2 [v,0,\W]

(7) y.X,z+1/2 [V,u,w]

4 d m'.. x,y,0 [u,v,0]

v,X,1/2 [v,0,0]

4 ¢ 2. 0,0,z [0,0,w]
0,0, [0,0,W]

2 b 4. 0,0,1/4 [0,0,w]

2 a 2/m.. 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 4' Along [100] p2m'm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 29.4.150

()

(4) y,X,z+1/2 [V,u,w]
(6) x,y,Z [u,v,W]

(8) ¥,x,2+1/2 [v,0a,w]

X,y,0 [G,v,0]

v, X,1/2 [v,u,0]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,w]

0,0,3/4 [0,0,W]

0,0,1/2 [0,0,0]

Along [110] p2m'm'

a*=c
Origin at x,x,0

29.4,150-2

p4, /m'



p4,/m 4'/m Tetragonal

No. 29.5.151 p4,’/m

(.
o

Origin at center (2/m) on 4,

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (22 0,0z (3)47(0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(110,0,0) (2,/0,0,0) (4,/0,0,1/2) (4,0,0,1/2)

(5)1 0,0,0 6)m xy,0 (7)4* 0,0,z;0,0,1/4 (8)4 0,0,z;0,0,1/4
(110,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)

295151 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 e 1 (1) x,y,z [u,v,w]
(3) ¥, x,z+1/2 [v,0,w]

(5) X,y,Z [u,v,w]

(7) y.X,z+1/2 [v,0,W]

4 d m.. x,y,0 [0,0,w]

V.x,1/2 [0,0,w]

4 ¢ 2. 0,0,z [0,0,w]
0,0, [0,0,w]

2 b 4. 0,0,1/4 [0,0,0]

2 a 2/m.. 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 41 Along [100] p2'mm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 29.5.151

()

(4) y,X,z+1/2 [V,u,w]
(6) x,y,z [G,v,w]

(8) ¥,x,2+1/2 [v,u,w]

X,y,0 [0,0,w]

y,X,1/2 [0,0,W]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,W]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,W]

Along [110] p2'mm'

a*=c
Origin at x,x,0

29.5.151-2

p4, /m



p422 422 Tetragonal

No. 30.1.152 p422
- +
y
r | J '\
Z/ +/ |
t < ¢ s
'S
v + \
+ —_—
Origin at 422
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
1)1 (2)2 0,0,z (34" 0,0,z (4)4 0,0,z
(110,0,0) (2,|0,0,0) (4,10,0,0) (4,10,0,0)
(52 0y,0 6)2 x,0,0 (72 xx,0 8)2 x,X,0
(2,10,0,0) (2,]0,0,0) (2,410,0,0) (24,0,0,0)

30.1.152-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 h1 (1) x,y,z [u,v,w]
3) v,x,z [v,u,w]
(5) X,y,z [4,v,W]
(7) y,x,Z [v,u,w]

4 g 2 x,0,1/2 [u,0,0]
0,x,1/2 [0,u,0]

4 f 2 x,0,0 [u,0,0]
0,x,0 [0,u,0]

4 e .2 X,X,1/2 [u,u,0]
X,x,1/2 [a4,u,0]

4 d .2 %,x,0 [u,u,0]
X,x,0 [04,u,0]

2 c 4 0,0,z [0,0,w]

1 b 422 0,0,1/2 [0,0,0]

1 a 422 0,0,0 [0,0,0]

No. 30.1.152 p422

()

(4) y, X,z [v,0,w]

(6) x,y,Z [u,v,w]

%,0,1/2 [G,0,0]

0,%,1/2 [0,d,0]

%,0,0 [01,0,0]

0,%,0 [0,,0]

%,%,1/2 [0,0,0]

X,X,1/2 [u,0,0]

%,%,0 [0,0,0]

X,X,0 [u,u,0]

0,0,Z [0,0,\]

30.1.152-2



Continued

Symmetry of special projections

Along [001] 4m'm’ Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 30.1.152

Along [110] p2m'm'
a*=c
Origin at x,x,0

30.1.152-3

p422



p4221' 4221 Tetragonal
No. 30.2.153 p4221'
1 1

Ar | ,

\
+/ |
+

\ 4

-

ya
N

A

Origin at 4221

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (22 0,0,z (3)4* 0,0,z (4)4 0,0,z

(10,0,0) (2,/0,0,0) (4,10,0,0) (42'1\0,0,0)

(5)2 0,y,0 (6)2 x,0,0 (7)2 x,x,0 (8)2 x,%,0

(2,]0,0,0) (2,/0,0,0) (2,//0,0,0) (24,/0,0,0)
For 1' + set

(1)1 (22" 0,0,z (3)4* 0,0,z (4)4 0,0,z

(110,0,0) (2,/0,0,0) (4,/0,0,0) (4,10,0,0)

(5)2'" 0y,0 (6) 2 x,0,0 (72 xx.0 (8) 2" x,%0

(2,/0,0,0y (2,/0,0,0) (2,,/0,0,0y (24,/0,0,0)

30.2.153-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 h

1b

11

2.1

2.1

.21

.21

4.1

42271

42271

Coordinates

(1) x,y,z [0,0,0]
(3) v,x,2 [0,0,0]
(5) x,y,2 [0,0,0]

(7) y,x,2 [0,0,0]

x,0,1/2 [0,0,0]

0,x,1/2 [0,0,0]

x,0,0 [0,0,0]

0,%,0 [0,0,0]

x,X,1/2 [0,0,0]

%,x,1/2 [0,0,0]

x,x,0 [0,0,0]

%,x,0 [0,0,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

(3);

1+

No. 30.2.153

(5);

1+

(2) x,y,2 [0,0,0]
(4) vy, X,z [0,0,0]
(6) x,y,2 [0,0,0]

(8) v,%,2 [0,0,0]

%,0,1/2 [0,0,0]

0,%,1/2 [0,0,0]

%,0,0 [0,0,0]

0,%,0 [0,0,0]

%,%,1/2 [0,0,0]

x,%,1/2 [0,0,0]

%,%,0 [0,0,0]

x,%,0 [0,0,0]

0,0,z [0,0,0]

30.2.153-2

p4221'



Continued

Symmetry of special projections

Along [001] 4mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 30.2.153

Along [110] p2mm1’
a*=c
Origin at x,x,0

30.2.153-3

p4221'



p422' 422 Tetragonal

No. 30.3.154 p42'2'
+
A
\ +
A
+ + + + _
t - ’ .
+
=+ | 4 :
rd
v + i
+
Origin at 42'2'
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
1)1 (2)2 0,0,z (34" 0,0,z (4)4 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)
(5)2" 0,y,0 (6) 2" x,0,0 (72 x,x,0 8)2" x,%,0
(2,/0,0,0) (2,]0,0,0) (2,410,0,0) (24/0,0,0)

30.3.154 -1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 h1 (1) x,y,z [u,v,w]
(3) ¥.x,z [V,u,w]
(5) X,y,Z [u,v,w]
(7) y,x,z [v,0,w]

4 g .2 x,0,1/2 [0,v,w]
0,x,1/2 [v,0,w]

4 f .2 x,0,0 [0,v,w]
0,x,0 [v,0,w]

4 e .2 X,X,1/2 [u,0,w]
X,x,1/2 [u,u,w]

4 d .2 X,X,0 [u,d,w]
X,x,0 [u,u,w]

2 c 4 0,0,z [0,0,w]

1 b 422 0,0,1/2 [0,0,w]

1 a 4272 0,0,0 [0,0,w]

No. 30.3.154 p42'2'

()

(8) ¥,X,Z [v,u,w]

%,0,1/2 [0,v,w]

0,%,1/2 [v,0,w]

%,0,0 [0,7,w]

0,%,0 [v,0,w]

,%,1/2 [G,u,w]

x,%,1/2 [0,0,w]

X,%,0 [a,u,w]

X,X,0 [0,u,w]

0,0, [0,0,w]

30.3.154 -2



Continued

Symmetry of special projections

Along [001] 4mm Along [100] p2’'mm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 30.3.154

Along [110] p2'mm'
a*=c
Origin at x,x,0

30.3.154 -3

pa22'



p4'22'

No. 30.4.155

I

ya
N

A\ J

Origin at 4'22'

\ 4

422

p4'22'

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (22 0,0,
(1/0,0,0) (2,10,0,0)
(52 0y,0 (6)2 x,0,0
(2,10,0,0) (2,10,0,0)

(3)4* 0,0,z
(4,/0,0,0)

(M2 %xx,0
(2,/0,0,0)

30.4.155-1

Tetragonal
+
-V +

+

\
(4)4 0,0,z
(4,*/0,0,0y
8)2 xx,0
(24/0,0,0)



Continued

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

Positions

Multiplicity,

Wyckoff letter,
Site symmetry

422

4'22'

Coordinates

(1) x,y,z [u,v,w]
3) ¥,x,z [v,0,w]
(5) x,y,Z [4,v,w]

(7) ¥, %,Z [v,0,w]

x,0,1/2 [u,0,0]

0,x,1/2 [0,,0]

x,0,0 [u,0,0]

0,x,0 [0,,0]

X,X,1/2 [u,0,w]

X,x,1/2 [G,0,w]

X,X,0 [u,U,w]

X,x,0 [4,0,w]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

No. 30.4.155

(8) ¥,X,Z [v,u,w]

%,0,1/2 [G,0,0]

0,%,1/2 [0,u,0]

%,0,0 [G,0,0]

0,%,0 [0,u,0]

,%,1/2 [G,u,w]

X,X,1/2 [u,u,w]

X,%,0 [4,u,w]

X,X,0 [u,u,w]

0,0,Z [0,0,0]

30.4.155-2



Continued

Symmetry of special projections

Along [001] 4m'm Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 30.4.155

Along [110] p2'mm'
a*=c
Origin at x,x,0

30.4.155-3

p4'22'



p,4'22'

No. 30.5.156

I

t <

-
N

A

Origin at 4'22'
Asymmetric unit 0 < x;
Symmetry operations

For (0,0,0) + set

1)1 (2)2 0,0,z
(110,0,0) (2,/0,0,0)

(5)2 0y,0 6)2 x,0,0
(2,10,0,0) (2,]0,0,0)

For (0,0,1) + set

(1) t (0,0,1) (2) 2' (0,0,2)
(10,0,1) (2,/0,0,2)

(5)2" 0y, % (6) 2 x,0,%
(2,/0,0,1) (2,]0,0,2)

0,0,z

O<y; O0<z<1/2

4221 Tetragonal
P, 422"
\ +
+ + - _
+ —
—— -
- |+
(3)4" 0,0,z (4)4 0,0z
(4,/0,0,0y (4,%/0,0,0y
(1) 2" xx,0 (8)2" x,%,0
(2,,/0,0,0) (2,10,0,0y
(3)47(0,0,1) 0,0,z (4) 4 (0,0,1) 0,0,z
(4,/0,0,1) (4,%0,0,1)
(1) 2 xx% (8)2 x,x%
(24/0,0,1) (2;,10,0,2)

30.5.156-1



Continued No. 30.5.156 P, 4'22'

Generators selected (1); t(0,0,1)'; (2); (3); (5)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

8 h1 (1) x,y,z [u,v,w] (2) X,y,z [G,v,w]
() yxz [v,a,w] (4) y, %,z [V,u,W]
(5) X,y,z [4,v,W] (6) x,v,Z [u,v,w]
(7) y,%,Z [v,0,w] (8) ¥,X,Z [v,u,w]

4 g .2. x,0,1/2 [0,v,w] x,0,1/2 [0,v,w]
0,x,1/2 [v,0,w] 0,X,1/2 [v,0,w]

4 f 2. x,0,0 [u,0,0] x,0,0 [4,0,0]
0,x,0 [0,u,0] 0,%,0 [0,u,0]

4 e .2 X,X,1/2 [u,u,0] X,x,1/2 [04,0,0]
X,x,1/2 [u,d,0] X,X,1/2 [a4,u,0]

4 d .2 X,X,0 [u,U,w] X,%,0 [4,u,w]
X,x,0 [4,u,w] X,X,0 [u,u,w]

2 c 4. 0,0,z [0,0,0] 0,0,z [0,0,0]

1 b 422 0,0,1/2 [0,0,0]

1 a 422 0,0,0 [0,0,0]

30.5.156 -2



Continued No. 30.5.156 P, 4'22'

Symmetry of special projections

Along [001] 4mm1' Along [100] p,,- 2m'm' Along [110] p,,- 2m'm'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,1/2

30.5.156 -3



p,:422 4221 Tetragonal

No. 30.6.157 p,.422
- +
A
\ +
Z/ + + -
t - < —
\\ _‘K |
*~
+ \
4
+ —
Origin at 422
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For (0,0,0) + set
1)1 (2)2 0,0,z (3)4" 0,0,z 44 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)
(5)2 0y,0 6)2 x,0,0 (7)2 xx,0 8)2 xxXx,0
(2,10,0,0) (2,]0,0,0) (2,410,0,0) (2+/0,0,0)
For (0,0,1) + set
(1) t' (0,0,1) (2)2'(0,0,1) 0,0,z (3)4* (0,0,1) 0,0,z (4) 4 (0,0,1) 0,0,z
(110,0,1) (2,/0,0,1) (4,/0,0,1) (4,%/0,0,1)
(5)2" 0y, % (6) 2 x,0,% (7) 2" xx,% 8) 2" xxXx%
(2,/0,0,2) (2,]0,0,2) (2,10,0,1) (24/0,0,1)

30.6.157 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+
8 h 1 1) X,y.z [U,v,W]

(3) y.x,z [V,u,w]

(5) X,y,Z [0,V,W]

(7) ¥, X,Z [v,u,w]

4 g .2 x,0,1/2 [0,v,w]
0,x,1/2 [v,0,w]

4 f 2. x,0,0 [u,0,0]
0,x,0 [0,u,0]

4 e .2 X,X,1/2 [u,0,w]
X,x,1/2 [u,u,w]

4 d .2 %,x,0 [u,u,0]
X,x,0 [04,u,0]

2 c 4. 0,0,z [0,0,w]

1 b 422 0,0,1/2 [0,0,w]

1 a 422 0,0,0 [0,0,0]

No. 30.6.157 P, 422

(0,0,1) +

(4) y, X,z [v,0,w]

(6) x,y,Z [u,v,w]

%,0,1/2 [0,v,w]

0,%,1/2 [v,0,w]

%,0,0 [G,0,0]

0,%,0 [0,,0]

,%,1/2 [G,u,w]

x,%,1/2 [0,0,w]

%,%,0 [0,0,0]

X,X,0 [u,u,0]

0,0,Z [0,0,\W]

30.6.157 -2



Continued No. 30.6.157 P, 422

Symmetry of special projections

Along [001] 4mm1' Along [100] p,,- 2m'm' Along [110] p,,- 2m'm'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

30.6.157 -3



p4,22 422 Tetragonal

No. 31.1.158 p4,22

i+
t la » 1 +
+ \
+ —
Origin on 2[100] at 4,(2,1)1
Asymmetricunit 0 <z < 1/8
Symmetry operations
1)1 (2)2 (0,0,1/2) 0,0,z (3)4* (0,0,12/4) 0,0z (4)4 (0,0,3/4) 0,0,z
(10,0,0) (2,]0,0,1/2) (4,10,0,1/4) (4,]0,0,3/4)
(5)2 x,0,0 (6)2 0y,1/4 (7)2 x,x,1/8 (8)2 x,x,3/8
(2,10,0,0) (2,/0,0,1/2) (2,410,0,1/4) (2410,0,3/4)

31.1.158-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(1) x,y,z [u,v,w]
(3) ¥,x,z+1/4 [V,u,w]
(5) X,¥,Z [u,V,W]

(7) y,X,2+1/4 [v,u,w]

X,X,1/8 [u,u,0]

X,x,3/8 [04,u,0]

x,0,0 [u,0,0]

0,x,1/4 [0,u,0]

Symmetry of special projections

Along [001] 4m'm’

Origin at 0,0,z

Along [100] p2m'g'
a*=c
Origin at x,0,0

No. 31.1.158

(2) x,y,z+1/2 [G,v,w]
(4) y,X,z+3/4 [v,0,w]
(6) X,y,z+1/2 [G,v,W]

(8) ¥.,%,2+3/4 [V,0,W]

%,%,5/8 [0,0,0]

X,X,7/8 [u,d,0]

%,0,1/2 [G,0,0]

0,%,3/4 [0,d,0]

Along [110] p2m'g'

Origin at x,x,1/8

31.1.158-2

p4,22



p4,221' 4221 Tetragonal

No. 31.2.159 p4,221'
1I
A e ~lv
\ +
o\’ “J,q,
?/ 21 */ | ‘i
t - 23 =
X | |
? v ’ + \
Origin on 217100] at 4,(2,1)11'
Asymmetricunit 0 <z < 1/8
Symmetry operations
For 1 + set
1 (22 (0,0,1/2) 0,0,z (3)4" (0,0,1/4) 0,0z (4)4 (0,0,3/4) 0,0,z
(10,0,0) (2,10,0,1/2) (4,10,0,1/4) (4,%0,0,3/4)
(5)2 x,0,0 (6)2 0,y,1/4 (7) 2 x,x,1/8 (8)2 x,x,3/8
(2,10,0,0) (2,]0,0,1/2) (2,4]0,0,1/4) (24,10,0,3/4)
For 1' + set
@ (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
(1]0,0,0) (2,]0,0,12/2) (4,10,0,2/4) (4,%/0,0,3/4)'
(5)2" x,0,0 (6) 2" 0y,1/4 (7) 2" x,x,1/8 (8) 2" x,%,3/8
(2,/0,0,0) (2,/0,0,1/2) (2,410,0,1/4) (24,/0,0,3/4)

31.2.159-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 c 11

4 a 2.1

Coordinates

1+
(1) x,y,z [0,0,0]
(3) ¥.x,2+1/4 [0,0,0]
(5) x.¥,Z [0,0,0]

(7) y,x,2+1/4 [0,0,0]

X|X11/8 [0,0,0]

x,x,3/8 [0,0,0]

x,0,0 [0,0,0]

0,x,1/4 [0,0,0]

Symmetry of special projections

Along [001] 4mm1'

Origin at 0,0,z

Along [100] p2mgl'
a*=c
Origin at x,0,0

No. 31.2.159

(5);

1+

(2) %,,2+1/2 [0,0,0]
(4) y,%,z+3/4 [0,0,0]
(6) X,y,z+1/2 [0,0,0]

(8) ¥,%,2+3/4 [0,0,0]

)_(1)_(15/8 [0,0,0]

X,X,7/8 [0,0,0]

)_(1011/2 [0,0,0]

015(13/4 [0,0,0]

Along [110] p2mgl'

a*=c

Origin at x,x,1/8

31.2.159-2

p4, 221"



p4,2'2' 422 Tetragonal

No. 31.3.160 p4,2'2'

Iy P ~ie

?/ | ' + |

+
2 2 - N
K | ) i |

N
(51

[
al—
A

+ \
v My 'Sis
+
Origin on 2100] at 4,(2',1)1
Asymmetricunit 0 <z < 1/8
Symmetry operations
@1 (2)2 (0,0,1/2) 0,0,z (3)4* (0,0,12/4) 0,0z (4)4 (0,0,3/4) 0,0,z
(10,0,0) (2,]0,0,1/2) (4,10,0,1/4) (4,]0,0,3/4)
(5)2'" x,0,0 (6)2'" 0,y,1/4 (7)2' x,x,1/8 (8) 2" x,%,3/8
(2,/0,0,0) (2,/0,0,1/2) (2,410,0,1/4) (24,/0,0,3/4)

31.3.160-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 c 1 (1) x,y,z [u,v,w]
(3) ¥,x,z+1/4 [V,u,w]
(5) x,y,Z [G,v,w]

(7) y,x,z+1/4 [v,0,w]

4 b .2 X,X,1/8 [u,0,w]

X,x,3/8 [u,u,w]

4 a .2/ x,0,0 [0,v,w]

0,x,1/4 [v,0,w]

Symmetry of special projections
Along [001] 4mm Along [100] p2'mg'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 31.3.160

()

(2) x,y,z+1/2 [G,v,w]
(4) y,X,z+3/4 [v,0,w]
(6) X,y,z2+1/2 [u,v,w]

(8) ¥,X,z+3/4 [v,u,w]

%,%,5/8 [G,u,w]

x,%,7/8 [0,0,w]

%,0,1/2 [0,v,w]

0,%,3/4 [v,0,w]

Along [110] p2'mg'
a*=c
Origin at x,x,1/8

31.3.160-2

p4, 22



p4,22' 422 Tetragonal

No. 31.4.161 p4,'22'

' +
2+
t la -l +
+ \
Origin on 2[100] at 4,'(2,1)1
Asymmetricunit 0 <z < 1/8
Symmetry operations
@1 (2)2 (0,0,1/2) 0,0z (3)4* (0,0,1/4) 0,0,z (4) 4" (0,0,3/4) 0,0,z
(10,0,0) (2,]0,0,1/2) (4,10,0,1/4) (4,%/0,0,3/4)'
5)2 x,0,0 (6)2 0)y,1/4 (7)2' x,x,1/8 (8) 2" x,%,3/8
(2,10,0,0) (2,/0,0,1/2) (2,/0,0,1/4) (24,10,0,3/4)

31.4.161-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 c 1 (1) x,y,z [u,v,w]
(3) ¥,x,z+1/4 [v,0,W]
(5) X,y,Z [u,v,w]

(7) y,x,z+1/4 [v,0,w]

4 b .2 X,X,1/8 [u,0,w]

X,Xx,3/8 [4,0,w]

4 a 2. x,0,0 [u,0,0]

0,x,1/4 [0,,0]

Symmetry of special projections

Along [001] 4m'm Along [100] p2m'g'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 31.4.161

()

(2) x,y,z+1/2 [0,v,w]
(4) y,X,z+3/4 [v,u,w]
(6) X,y,z+1/2 [G,v,W]

(8) ¥,X,z+3/4 [v,u,w]

%,%,5/8 [G,u,w]

X,X,7/8 [u,u,w]

%,0,1/2 [G,0,0]

0,%,3/4 [0,u,0]

Along [110] p2'mg'
a*=c
Origin at x,x,1/8

31.4.161-2

p4, 22



p4,22 422 Tetragonal
No. 32.1.162 p4,22

-+
(X ey
\ +

v

+ -

+k —_

_1\\/ —V+
+

\

N

Origin at 222 at 4,21

Asymmetricunit 0<x; 0<z<1/4

Symmetry operations

1)1 (2)2 0,0,z (3)4* (0,0,1/2) 0,0z (4) 4 (0,0,1/2) 0,0,z
(1/0,0,0) (2,10,0,0) (4,/0,0,1/2) (4,%]0,0,1/2)

(5)2 0,y,0 (6)2 x,0,0 (72 xx1/4 (8)2 x,x,1/4
(2,/0,0,0) (2,10,0,0) (2,/0,0,112) (2,,10,0,1/2)

32.1.162-1



Continued No. 32.1.162 p4,22

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 h1 (1) x,y,z [u,v,w] (2) X,y,z [G,v,w]
3) ¥,x,z+1/2 [v,u,w] (4) y,X,z+1/2 [v,0,w]
(5) X,y,z [4,v,W] (6) x,v,Z [u,v,w]
(7) y.x,z+1/2 [v,u,w] (8) y,x,z+1/2 [v,0,w]

4 g .2 X,X,3/4 [u,u,0] X,x,3/4 [04,0,0]
X,x,1/4 [a4,u,0] X,X,1/4 [u,d,0]

4 f .2 X,X,1/4 [u,u,0] X,X,1/4 [4,u,0]
X,x,3/4 [a4,u,0] X,X,3/4 [u,d,0]

4 e 2. x,0,1/2 [u,0,0] x,0,1/2 [G,0,0]
0,x,0 [0,u,0] 0,%,0 [0,u,0]

4 d .2 x,0,0 [u,0,0] x,0,0 [1,0,0]
0,x,1/2 [0,u,0] 0,%,1/2 [0,u,0]

4 c 2. 0,0,z [0,0,w] 0,0,z+1/2 [0,0,w]
0,0,z [0,0,w] 0,0,z+1/2 [0,0,w]

2 b 222 0,0,1/4 [0,0,0] 0,0,3/4 [0,0,0]

2 a 222. 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]

32.1.162-2



Continued

Symmetry of special projections

Along [001] 4m'm’ Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 32.1.162

Along [110] p2m'm'
a*=c
Origin at x,x,1/4

32.1.162-3

p4, 22



p4,221' 4221 Tetragonal

No. 32.2.163 p4,221'
1I
A i ~iey
\ +
+ -
t .
- *
Y + \
A ~lew (S
Origin at 2221' at 4,211'
Asymmetricunit 0<x; 0<z<1/4
Symmetry operations
For 1 + set
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
(10,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%0,0,1/2)
(5)2 0y,0 (6)2 x,0,0 (7)2 x,x,1/4 8)2 x,x,1/4
(2,10,0,0) (2,]0,0,0) (24/0,0,1/2) (2,,/0,0,1/2)
For 1' + set
@1 (2)2° 0,0,z (3) 4" (0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(1]0,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%10,0,1/2)
(5)2' 0y,0 (6) 2" x,0,0 (7) 2" x,x,1/4 (8) 2" x,%,1/4
(2,10,0,0y (2,]0,0,0) (24/0,0,1/2) (24,10,0,1/2)

32.2.163-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 h 11

2 b 2221

2 a 222.1

Coordinates

1+
(1) x,y,2[0,0,0]
(3) ¥,x,z+1/2 [0,0,0]
(5) X,y,Z [0,0,0]

(7) y,x,2+1/2 [0,0,0]

X,X,3/4 [0,0,0]

%,x,1/4 [0,0,0]

X,X,1/4 [0,0,0]

%,x,3/4 [0,0,0]

x,0,1/2 [0,0,0]

0,x,0 [0,0,0]

x,0,0 [0,0,0]

0,x,1/2 [0,0,0]

0,0,z [0,0,0]

0,0,z [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

No. 32.2.163

(5);

1+

(2) x,y,z [0,0,0]
(4) y,X,z+1/2 [0,0,0]
(6) x,y,z2 [0,0,0]

(8) ¥,%,2+1/2 [0,0,0]

%,%,3/4 [0,0,0]

x,%,1/4 [0,0,0]

%,%,1/4 [0,0,0]

x,%,3/4 [0,0,0]

%,0,1/2 [0,0,0]

0,%,0 [0,0,0]

%,0,0 [0,0,0]

0,%,1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

32.2.163-2

p4, 221’



Continued

Symmetry of special projections

Along [001] 4mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 32.2.163

Along [110] p2mm21’
a*=c
Origin at x,x,1/4

32.2.163-3

p4, 221’



p4,2'2' 422 Tetragonal

No. 32.3.164 p4, 22

A ot
\
) +
+4&
t >
B +
+ + *
+ \
\J ~iow e
+
Origin at 222 at 4,2'1
Asymmetricunit 0<x; 0<z<1/4
Symmetry operations
1)1 (2)2 0,0,z (34" (0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,1/2) (4,10,0,1/2)
(5)2' 0y,0 (6) 2" x,0,0 (7) 2" x,x,1/4 (8) 2" x,%,1/4
(2,/0,0,0) (2,]0,0,0) (24/0,0,1/2) (2410,0,1/2)

32.3.164 -1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 b 222

2 a 2272.

Coordinates

(1) x,y,z [u,v,w]
3) ¥,x,z+1/2 [v,u,w]
(5) X,y,Z [u,v,w]

(7) y,x,z+1/2 [v,a,w]

X,X,3/4 [u,0,w]

X,x,1/4 [u,u,w]

X,X,1/4 [u,0,w]

X,X,3/4 [u,u,w]

x,0,1/2 [0,v,w]

0,x,0 [v,0,w]

x,0,0 [0,v,w]

0,x,1/2 [v,0,w]

0,0,z [0,0,w]

0,0, [0,0,w]

0,0,1/4 [0,0,w]

0,0,0 [0,0,w]

No. 32.3.164

(8) ¥,X,2+1/2 [v,uw]

,%,3/4 [G,u,w]

x,%,1/4 [G,0,w]

,%,1/4 [G,u,w]

x,%,3/4 [0,0,w]

%,0,1/2 [0,v,w]

0,%,0 [v,0,w]

%,0,0 [0,7,w]

0,%,1/2 [v,0,w]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,w]

0,0,3/4 [0,0,w]

0,0,1/2 [0,0,w]

32.3.164 -2



Continued

Symmetry of special projections

Along [001] 4mm Along [100] p2'mm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 32.3.164

Along [110] p2’'mm'
a*=c
Origin at x,x,1/4

32.3.164 -3

p4, 22



p4,22' 422 Tetragonal

No. 32.4.165 p4,22'

A o ~ley

L

t - >
= +
+
1
\J ~ley o\
Origin at 222 at 4,21
Asymmetricunit 0<x; 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
(110,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%0,0,1/2)
(5)2 0y,0 (6) 2 x,0,0 (7) 2" x,x,1/4 (8) 2" x,%,1/4
(2,10,0,0) (2,]0,0,0) (24/0,0,1/2) (24,10,0,1/2)

32.4.165-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 b 222

2 a 222.

Coordinates

(1) x,y,z [u,v,w]
(3) ¥,x,z+1/2 [v,u,w]
(5) x,y,Z [4,v,w]

(7) y,x,z+1/2 [v,a,w]

X,X,3/4 [u,0,w]

X,x,1/4 [G,0,w]

X,X,1/4 [u,0,w]

X,x,3/4 [G,0,w]

x,0,1/2 [u,0,0]

0,x,0 [0,,0]

x,0,0 [u,0,0]

0,x,1/2 [0,,0]

0,0,z [0,0,w]

0,0,Z [0,0,\W]

0,0,1/4 [0,0,w]

0,0,0 [0,0,0]

No. 32.4.165

(8) ¥,X,2+1/2 [v,uw]

,%,3/4 [G,u,w]

X,X,1/4 [u,u,w]

,%,1/4 [G,u,w]

X,X,3/4 [u,u,w]

%,0,1/2 [4,0,0]

0,%,0 [0,u,0]

%,0,0 [0,0,0]

0,%,1/2 [0,u,0]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,w]

0,0,3/4 [0,0,W]

0,0,1/2 [0,0,0]

32.4.165-2



Continued

Symmetry of special projections

Along [001] 4m'm Along [100] p2'mm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 32.4.165

Along [110] p2’'mm'
a*=c
Origin at x,x,1/4

32.4.165-3

p4,'22'



P2c4,22

No. 32.5.166

\/

Origin at 22'2' at 4,21

Asymmetricunit 0<x; 0<z<1/4
Symmetry operations
For (0,0,0) + set
n1 (2)2° 0,0,z
(110,0,0) (2,/0,0,0)
(5)2' 0y,0 (6)2 x,0,0
(2,10,0,0y (2,]0,0,0)
For (0,0,1) + set
(1) t' (0,0,1) (2)2(0,0,1) 0,0,z
(110,0,1) (2,/0,0,1)
(5)2 0y,1/2 (6) 2" x,0,1/2
(2,/0,0,1) (2,]0,0,2)

4221

Pac4, 22

ot ~loy
\ +

ﬂ +

_—,

+ \
ey Clhe

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

(4,/0,0,1/2) (4,%]0,0,1/2)
(72 xx1/4 (8)2' x,x,1/4
(24]0,0,1/2) (2,,/0,0,1/2)

Tetragonal

—V -+

(@) 4 (0,0,1/2) 0,0,z

(3)4* (0,0,3/2) 0,0,z (4)4 (0,0,3/2) 0,0,

(4,/0,0,3/2) (4,%]0,0,3/2)
(7) 2" x,x,3/4 (8)2 x,%,3/4
(2,/0,0,3/2) (24,]0,0,3/2)

32.5.166-1



Continued

No. 32.5.166

Generators selected (1); t(0,0,1)'; (2); (3); (5)

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

2 b 222

2 a 222.

Coordinates

(0,0,0)+
(1) x.y.z [u,v,w]

(3) ¥.X,z+1/2 [¥,u,w]

() xy.z [u,v,w]

(7) y,x,z+1/2 [v,u,w]

X,X,3/4 [u,0,w]

X,x,1/4 [G,0,w]

X,X,1/4 [u,u,0]

X,x,3/4 [a4,u,0]

x,0,1/2 [0,v,w]

0,x,0 [v,0,w]

x,0,0 [u,0,0]

0,x,1/2 [0,u,0]

0,0,z [u,v,0]

0,0,Z [u,¥,0]

0,0,1/4 [u,u,0]

0,0,0 [u,0,0]

(0,0,1) +
(2) %92 [UV,W]
(4) y,X,2+1/2 [V,u\W]
(6) X,¥.Z [U,V,W]

(8) ¥,X,2+1/2 [v,uw]

%,%,3/4 [u,0,W]

x,%,1/4 [G,0,w]

X,X,1/4 [u,u,0]

X,X,3/4 [04,u,0]

X,0,1/2 [0,v,w]

0,%,0 [v,0,w]

%,0,0 [u,0,0]

0,%,1/2 [0,u,0]

0,0,z+1/2 [v,u,0]

0,0,2+1/2 [v,u,0]

0,0,3/4 [i1,u,0]

0,0,1/2 [0,u,0]

32.5.166 - 2

Pac 4,22



Continued No. 32.5.166 P, 4,22

Symmetry of special projections

Along [001] 4mm1' Along [100] p,,- 2m'm' Along [110] p,,- 2m'm'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,1/4

32.5.166 - 3



p,4,22' 4221 Tetragonal

No. 32.6.167 Pyet,22"

A [Nl ~iey
\ +
+ - _+‘\ -
t -
— = = +
+
\J - -
+
Origin at 22'2' at 4,21
Asymmetricunit 0<x; 0<z<1/4
Symmetry operations
For (0,0,0) + set
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
(10,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%0,0,1/2)
(5)2' 0y,0 (6)2 x,0,0 (7) 2" x,x,1/4 8)2 x,x,1/4
(2,10,0,0y (2,]0,0,0) (24/0,0,1/2) (2,,/0,0,1/2)
For (0,0,1) + set
(1) t (0,0,1) (2)2(0,0,1) 0,0,z (3)4" (0,0,3/2) 0,0,z (4)4 (0,0,3/2) 0,0,z
(110,0,1) (2,/0,0,1) (4,10,0,3/2) (4,%10,0,3/2)
(5)2 0y,1/2 (6) 2° x,0,1/2 (7) 2 x,x,3/4 (8) 2" x,x,3/4
(2,/0,0,1) (2,]0,0,2) (2,4]0,0,3/2) (24/0,0,3/2)

32.6.167 -1



Continued

Generators selected (1); t(0,0,1)'; (2); (3); (5)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+
8 h1 (1) x,y,z [u,v,w]
(3) ¥, x,z+1/2 [v,0,w]
(5) xX,y,Z [u,v,w]
(7) y.x,z+1/2 [v,0,w]
4 g .2 X,X,3/4 [u,0,w]
X,x,1/4 [u,u,w]
4 f .2 X,X,1/4 [u,u,0]
X,x,3/4 [u,d,0]
4 e 2 x,0,1/2 [0,v,w]
0,x,0 [v,0,w]
4 d 2 x,0,0 [u,0,0]
0,x,1/2 [0,u,0]
4 ¢ 2 0,0,z [u,v,0]
0,0,z [u,v,0]
2 b 2.22 0,0,1/4 [u,q,0]
2 a 222. 0,0,0 [u,0,0]

No. 32.6.167

(0,0,1) +
(2) %92 [UV,W]
(4) y,x,z+1/2 [v,0,w]
(6) X,¥.Z [U,V,W]

(8) ¥,%,2+1/2 [V,0,W]

%,%,3/4 [u,0,W]

X,X,1/4 [u,u,w]

X,X,1/4 [u,u,0]

X,X,3/4 [u,d,0]

X,0,1/2 [0,v,w]

0,%,0 [,0,\W]

%,0,0 [u,0,0]

0,%,1/2 [0,d,0]

0,0,z+1/2 [v,0,0]

0,0,z+1/2 [,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,,0]

32.6.167 -2



Continued No. 32.6.167 P, 4,22

Symmetry of special projections

Along [001] 4mm1' Along [100] p,,- 2m'm' Along [110] p,, 2'mm'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,1/4

32.6.167 - 3



p4.,22

No. 33.1.168

Origin on 2[100] at 4,(2,1)1

Asymmetricunit 0 <z < 1/8

Symmetry operations

11 (2)2 (0,0,1/2) 0,0,z
(1/0,0,0) (2,10,0,1/2)

(5)2 x,0,0 (6)2 0y,1/4
(2,10,0,0) (2,/0,0,1/2)

422 Tetragonal

p4,22

pi

~y

(3)4% (0,0,3/4) 0,0,z (4) 4 (0,0,1/4) 0,0,z

(4,10,0,3/4) (4,%10,0,1/4)
(M) 2 xx,3/8 (8)2 xx1/8
(2,,10,0,3/4) (2,10,0,1/4)

33.1.168-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(1) x,y,z [u,v,w]
(3) ¥,x,z+3/4 [V,u,w]
(5) X,¥,Z [u,V,W]

(7) y,X,2+3/4 [v,u,w]

X,X,7/8 [u,u,0]

X,x,5/8 [04,u,0]

x,0,0 [u,0,0]

0,x,3/4 [0,u,0]

Symmetry of special projections

Along [001] 4m'm’

Origin at 0,0,z

Along [100] p2m'g'
a*=c
Origin at x,0,0

No. 33.1.168

(2) x,y,z+1/2 [G,v,w]
(4) y,X,z+1/4 [v,0,w]
(6) X,y,z+1/2 [G,v,W]

(8) ¥.%,2+1/4 [V,0,W]

%,%,3/8 [0,0,0]

X,X,1/8 [u,0,0]

%,0,1/2 [G,0,0]

0,%,1/4 [0,d,0]

Along [110] p2m'g'

Origin at x,x,3/8

33.1.168 -2

p4,22



p4,221' 4221 Tetragonal

No. 33.2.169 p4,221'
1 1
:-\" ':;!v
R L
2+ -2
t
- *-
-.+ ‘u‘
Origin on 217100] at 4,(2,1)11'
Asymmetricunit 0 <z < 1/8
Symmetry operations
For 1 + set

1)1 (2 2 (0,0,1/2) 0,0,z (3)4"(0,0,3/4) 0,0z (44 (0,0,1/4) 0,0,z

(10,0,0) (2,/0,0,1/2) (4,10,0,3/4) (4,%0,0,1/4)
(5)2 x,0,0 (6)2 0y,1/4 (7)2 x,x,3/8 8)2 x,x,1/8

(2,]0,0,0) (2,10,0,1/2) (2,4]0,0,3/4) (2+/0,0,1/4)

For 1' + set

@ (2)2' (0,0,1/2) 0,0,z (3)4* (0,0,3/4) 0,0,z (44 (0,0,1/4) 0,0,z

(1]0,0,0) (2,]0,0,1/2) (4,10,0,3/4) (4,10,0,1/4)
(5)2" x,0,0 (6)2" 0,y,1/4 (7)) 2" x,x,3/8 (8)2" x,%,1/8

(2,]0,0,0) (2,10,0,1/2) (2,/0,0,3/4) (24,10,0,1/4)

33.2.169-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 c 11

4 a 2.1

Coordinates

1+
(1) x,y,2 [0,0,0]
(3) ¥,x,2+3/4 [0,0,0]
(5) X, [0,0,0]

(7) y,x,2+3/4 [0,0,0]

X|X17/8 [0,0,0]

X,x,5/8 [0,0,0]

x,0,0 [0,0,0]

0,x,3/4 [0,0,0]

Symmetry of special projections

Along [001] 4mm1'

Origin at 0,0,z

Along [100] p2mgl'
a*=c
Origin at x,0,0

No. 33.2.169

(5);

1+

(2) %,,2+1/2 [0,0,0]
(4) y,%,z+1/4 [0,0,0]
(6) X,y,z+1/2 [0,0,0]

(8) ¥,%,2+1/4 [0,0,0]

)_(1)_(13/8 [0,0,0]

x,%,1/8 [0,0,0]

)_(1011/2 [0,0,0]

015(11/4 [0,0,0]

Along [110] p2mgl'

a*=c

Origin at x,x,3/8

33.2.169-2

p4, 221’



p4;2'2' 422 Tetragonal

No. 33.3.170 p4,22'
+
r\" ";!v
+ 5’-/- + +‘\ —‘i
t :- >!
+
- + + -
..+ v
+
Origin on 2100] at 4,(2',1)1
Asymmetricunit 0 <z < 1/8
Symmetry operations
@1 (2)2 (0,0,1/2) 0,0z (3)4*(0,0,3/4) 0,0z (4)4 (0,0,1/4) 0,0,z
(110,0,0) (2,]0,0,1/2) (4,10,0,3/4) (4,]0,0,1/4)
5)2" x,0,0 (6)2'" 0,y,1/4 (M 2" x,x,3/8 8)2" x,x,1/8
(2,]0,0,0) (2,/0,0,1/2) (2,/0,0,3/4) (24,0,0,1/4)

33.3.170-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 c 1 (1) x,y,z [u,v,w]
(3) ¥,x,z+3/4 [V,u,w]
(5) x,y,Z [G,v,w]

(7) y,x,2+3/4 [v,0,w]

4 b .2 X,X,7/8 [u,0,w]

X,%,5/8 [u,u,w]

4 a .2 x,0,0 [0,v,w]

0,x,3/4 [v,0,w]

Symmetry of special projections
Along [001] 4mm Along [100] p2'mg'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 33.3.170

()

(2) x,y,z+1/2 [G,v,w]
(4) y,X,z+1/4 [v,0,w]
(6) X,y,z2+1/2 [u,v,w]

(8) ¥,X,z+1/4 [v,u,w]

%,%,3/8 [G,u,w]

x,%,1/8 [0,0,w]

%,0,1/2 [0,v,w]

0,x,1/4 [v,0,w]

Along [110] p2'mg'
a*=c
Origin at x,x,3/8

33.3.170-2

p4, 22



p4;22' 422 Tetragonal

No. 33.4.171 p4,22'

14 !
t
-.+ ‘u‘
Origin on 2[100] at 4;'(2,1)1
Asymmetricunit 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 (44 (0,0,1/4) 0,0,z
(10,0,0) (2,]0,0,1/2) (4,10,0,3/4) (4,10,0,1/4)
(5)2 x,0,0 (6)2 0)y,1/4 (7) 2" x,x,3/8 (8)2" x,%,1/8
(2,]0,0,0) (2,10,0,1/2) (2,/0,0,3/4) (24,0,0,1/4)

33.4.171-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 c 1 (1) x,y,z [u,v,w]
(3) ¥,x,z+3/4 [v,0,W]
(5) xX,y,Z [u,v,w]

(7) y,x,2+3/4 [v,0,w]

4 b .2 X,X,7/8 [u,0,w]

X,X,5/8 [UG,0,w]

4 a 2. x,0,0 [u,0,0]

0,x,3/4 [0,,0]

Symmetry of special projections

Along [001] 4m'm Along [100] p2m'g'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 33.4.171

()

(2) x,y,z+1/2 [G,v,w]
(4) y,X,z+1/4 [v,u,wW]
(6) X,y,z+1/2 [G,v,W]

(8) ¥,X,z+1/4 [v,u,w]

%,%,3/8 [G,u,w]

X,X,1/8 [u,u,w]

%,0,1/2 [G,0,0]

0,%,1/4 [0,u,0]

Along [110] p2'mg'
a*=c
Origin at x,x,3/8

33.4.171-2

p4,'22



p4mm 4mm Tetragonal

No. 34.1.172 p4mm

+

+

+
+

N 1

X

Origin on 4mm

Asymmetricunit 0<x; 0<y; 0<z<l1; x<y

Symmetry operations

11 (22 0,0,z (3)4* 0,0,z (4)4 0,0,z
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,10,0,0)

B)m x,0,z (6) m 0,y,z (MYm  x,X,z B)m x,x,z
(m,|0,0,0) (m,|0,0,0) (m,,[0,0,0) (my,0,0,0)

34.1.172-1



Continued No. 34.1.172 p4mm

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 d1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) v,x,z [v,u,w] (4) y, X,z [v,0,w]
(5) x,y,z [G,v,W] (6) X,y,z [u,v,W]
(7) ¥,X,z [v,u,w] (8) y,x,z [v,0,w]

4 ¢ .m. x,0,z [0,v,0] x,0,z [0,v,0]
0,x,z [v,0,0] 0,x,z [v,0,0]

4 b .m X,X,z [u,0,0] X,X,z [G,u,0]
X,x,z [u,u,0] X,X,z [4,0,0]

1 a 4mm 0,0,z [0,0,0]

Symmetry of special projections

Along [001] 4mm Along [100] p11m1"  Along [110] p11m1'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

34.1.172-2



p4mm1'

No. 34.2.173

4mm1l'

p4mm1'

*

Tetragonal

N
4

<

X

Origin on 4mm1'

Asymmetricunit 0<x; 0<y; 0<z<l1; x<y

Symmetry operations
For 1 + set
@1 (2)2 0,0,z (3)4" 0,0,z 44 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)
B)m x,0,z (6) m 0,y,z (MYm  x,X,z B)m x,x,z
(m,[0,0,0) (m,]0,0,0) (m,,]0,0,0) (mg,[0,0,0)
For 1' + set
Q71 (2)2' 0,0,z (3)4* 0,0,z (4)4 0,0,z
(1]0,0,0) (2,/0,0,0) (4,10,0,0) (4,%0,0,0)
B)m' x,0,z (6) m' 0)y,z (7)ym  x,X,z B)m  x,x,z
(m,[0,0,0) (m,|0,0,0) (m,,]0,0,0) (my,[0,0,0)

34.2.173-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 d 11

4 ¢ .ml

4 b .ml

1 a 4mml

Coordinates

(1) x,y,z [0,0,0]
(3) v,x,2 [0,0,0]
(5) x,y,2 [0,0,0]

(7) y,%,2 [0,0,0]

x,0,z [0,0,0]

0,x,z [0,0,0]

X,X,z [0,0,0]

X,X,z [0,0,0]

0,0,z [0,0,0]

Symmetry of special projections

Along [001] 4mm1'

Origin at 0,0,z

Along [100] p11m1'

a*=c
Origin at x,0,0

(3);

1+

No. 34.2.173

(5);

1+

1

(2) x,y,2 [0,0,0]
(4) vy, X,z [0,0,0]
(6) X,y,z [0,0,0]

(8) y,x,2 [0,0,0]

%,0,2 [0,0,0]

0,%,2 [0,0,0]

%,%,z [0,0,0]

X,X,z [0,0,0]

Along [110] p11m1'
a*=c
Origin at x,x,0

34.2.173 -2

p4mm1'



pdm'm'’ am'm' Tetragonal

No. 34.3.174 p4m'm'
+ +
x +
/< et .
t * '
\< - -
+ X
+ +
Origin on 4m'm'
Asymmetricunit 0<x; 0<y; 0<z<1; x<y
Symmetry operations
1)1 (2)2 0,0,z (3)4" 0,0,z 44 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)
B)m' x,0,z (6) m' 0)y,z (Mm" x,Xz B)m  x,xz
(m,]0,0,0) (m,|0,0,0) (m,,[0,0,0) (my,[0,0,0)

34.3.174 -1



Continued No. 34.3.174 pam'm'’

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 d1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) v,x,z [v,u,w] (4) y, X,z [v,0,w]
(5) x,¥,z [u,v,w] (6) X,y,z [4,v,w]
(7) ¥, X,z [v,0,w] (8) y,x,z [v,u,w]

4 ¢ .m. x,0,z [u,0,w] X,0,z [4,0,w]
0,x,z [0,u,w] 0,X,z [0,U,w]

4 b .m X,X,Z [u,u,w] X,X,z [0,0,w]
X,X,z [4,u,w] X,X,z [u,d,w]

1 a 4m'm' 0,0,z [0,0,w]

Symmetry of special projections
Along [001] 4m'm’ Along [100] p11m’ Along [110] p11m’

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

34.3.174 -2



p4'mm’ 4'mm' Tetragonal

No. 34.4.175 p4'mm'
+
A +*
+ —‘\ X
/< »
t
\< ﬁ -
+ S
+
Origin on 4mm'
Asymmetricunit 0<x; 0<y; 0<z<1; x<y
Symmetry operations
1)1 (2)2 0,0,z (3)4" 0,0,z (4)4 0,0,z
(110,0,0) (2,/0,0,0) (4,10,0,0) (4,%0,0,0)
B)m x,0,z (6) m 0,y,z (Mm" x,Xz B)m  x,xz
(m,]0,0,0) (m,]0,0,0) (m,,[0,0,0) (my,[0,0,0)

34.4175-1



Continued No. 34.4.175 p4'mm'

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 d1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) ¥,x,z [v,0,w] (4) y. X,z [V,u,w]
(5) x,y,z [G,v,W] (6) X,y,z [u,v,W]
(7) ¥, X,z [v,0,w] (8) y,x,z [v,u,w]

4 ¢ .m. x,0,z [0,v,0] x,0,z [0,v,0]
0,x,z [v,0,0] 0,X,z [v,0,0]

4 b .m X,X,Z [u,u,w] X,X,z [0,0,w]
X,X,z [u,d,w] X,X,z [0,u,W]

1 a 4mm' 0,0,z [0,0,0]

Symmetry of special projections
Along [001] 4mm’ Along [100] p11m1"  Along [110] p11lm’

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

34.4.175-2



p4m'm' 4mm1' Tetragonal

No. 34.5.176 p,c4m'm'
+ +
X +
. /< " .
t
\< h -
+ X
+ +
Origin on 4m'm'
Asymmetricunit 0<x; 0<y; 0<z<1; x<y
Symmetry operations
For (0,0,0) + set
1)1 (2)2 0,0,z (3)4" 0,0,z 44 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)
B)m' x,0,z (6) m' 0)y,z (Mm" x,Xz B)m  x,xz
(m,[0,0,0) (m,|0,0,0) (m,,]0,0,0) (M4, [0,0,0)
For (0,0,1) + set
(1) t' (0,0,1) (2)2'(0,0,1) 0,0,z (3)4* (0,0,1) 0,0,z (4)4 (0,0,1) 0,0,z
(110,0,1) (2,/0,0,1) (4,/0,0,1) (4,%/0,0,1)

(5)c(0,0,1) x,0,z (6) c(0,0,1) 0)y,z (7)c(0,0,1) x,Xx,z (8)c(0,0,1) x,x,z
(m,]0,0,1) (m,]0,0,1) (m,,]0,0,1) (my,[0,0,1)

345176 -1



Continued No. 34.5.176 Py 4m'm'

Generators selected (1); t(0,0,1)'; (2); (3); (5)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

8 d1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) v,x,z [v,u,w] (4) y, X,z [v,0,w]
(5) x,¥,z [u,v,w] (6) X,y,z [4,v,w]
(7) ¥, X,z [v,0,w] (8) y,x,z [v,u,w]

4 ¢ .m. x,0,z [u,0,w] X,0,z [4,0,w]
0,x,z [0,u,w] 0,X,z [0,U,w]

4 b .m X,X,Z [u,u,w] X,X,z [0,0,w]
X,X,z [4,u,w] X,X,z [u,d,w]

1 a 4m'm' 0,0,z [0,0,w]

Symmetry of special projections
Along [001] 4mm1' Along [100] p,.» 11m'  Along [110] p,a» 11m'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

34.5.176 -2



pcd'mm 4mm1’

No. 34.6.177 p,c4'm'm

A +*
/< + A
t ¢
% +
+ Es
Origin on 4m'm
Asymmetricunit 0<x; 0<y; 0<z<l1; 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
(110,0,0) (2,/0,0,0) (4,10,0,0) (4,%0,0,0)
B)m' x,0,z (6) m' 0)y,z (MYm  x,X,z B)m x,x,z
(m,[0,0,0) (m,|0,0,0) (m,,]0,0,0) (mg,[0,0,0)
For (0,0,1) + set
(1) t' (0,0,1) (2)2'(0,0,1) 0,0,z (3)47(0,0,1) 0,0,z (4)4 (0,0,1) 0,0,z
(110,0,1) (2,/0,0,1) (4,/0,0,1) (4,%10,0,2)

(5)c(0,0,1) x,0,z (6) c(0,0,1) 0)y,z (7)c' (0,0,1) x,X,z
(m,]0,0,1) (m,]0,0,1) (m,,]0,0,1)

34.6.177 -1

(8)c' (0,0,1) x,x,z
(M, [0,0,1)

Tetragonal



Continued No. 34.6.177 P, 4'm'm

Generators selected (1); t(0,0,1)'; (2); (3); (5)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

8 d1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) ¥,x,z [v,0,w] (4) y. X,z [V,u,w]
(5) x,¥,z [u,v,w] (6) X,y,z [4,v,w]
(7) ¥,X,z [v,u,w] (8) y,x,z [v,0,w]

4 ¢ .m. x,0,z [u,0,w] X,0,z [4,0,w]
0,x,z [0,U,w] 0,X,z [0,u,w]

4 b .m X,X,z [u,0,0] X,X,z [G,u,0]
X,x,z [4,0,0] X,X,z [u,u,0]

1 a 4m'm 0,0,z [0,0,0]

Symmetry of special projections
Along [001] 4mm1' Along [100] p,.» 11m'  Along [110] p11m1'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

34.6.177 -2



p,c4mm 4mm1' Tetragonal

No. 34.7.178 p,.4mm
+
L +*
-+ - X
t Y
% +
X — +
+ x
+
Origin on 4mm
Asymmetricunit 0<x; 0<y; 0<z<l1; x<y
Symmetry operations
For (0,0,0) + set
1)1 (2)2 0,0,z (3)4" 0,0,z 44 0,0,z
(10,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)
B)m x,0,z (6) m 0,y,z (MYm  x,X,z B)m x,x,z
(m,[0,0,0) (m,]0,0,0) (m,,]0,0,0) (mg,[0,0,0)
For (0,0,1) + set
(1) t' (0,0,1) (2)2'(0,0,1) 0,0,z (3)4* (0,0,1) 0,0,z (4)4 (0,0,1) 0,0,z
(110,0,1) (2,/0,0,1) (4,/0,0,1) (4,%/0,0,1)

(5)c' (0,0,1) x,0,z (6) c'(0,0,1) 0,y,z (7)c' (0,0,1) x,X,z (8)c' (0,0,1) x,x,z
(m,]0,0,1) (m,|0,0,1) (m,,]0,0,1) (M, [0,0,1)

34.7.178 -1



Continued No. 34.7.178 P, 4mm

Generators selected (1); t(0,0,1)'; (2); (3); (5)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

8 d1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) v,x,z [v,u,w] (4) y, X,z [v,0,w]
(5) x,y,z [G,v,W] (6) X,y,z [u,v,W]
(7) ¥,X,z [v,u,w] (8) y,x,z [v,0,w]

4 ¢ .m. x,0,z [0,v,0] x,0,z [0,v,0]
0,x,z [v,0,0] 0,x,z [v,0,0]

4 b .m X,X,z [u,0,0] X,X,z [G,u,0]
X,x,z [u,u,0] X,X,z [4,0,0]

1 a 4mm 0,0,z [0,0,0]

Symmetry of special projections
Along [001] 4mm1' Along [100] p11m1"  Along [110] p11m1'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

34.7.178 - 2



p4,cm 4mm Tetragonal

No. 35.1.179 p4,cm

* 3
+4
t
A — -+ +
3 —
+ *
+
Origin on 2mm on 4,cm
Asymmetricunit 0<x; 0<y; 0<z<l1; x<y
Symmetry operations
11 (2)2 0,0,z (3) 4" (0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(110,0,0) (2,/0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)
(5) c(0,0,1/2) x,0z (6)c(0,0,1/2) 0)y,z (MYm  x,X,z B)m x,x,z
(m,[0,0,1/2) (m,|0,0,1/2) (m,,|0,0,0) (m,,|0,0,0)

35.1.179-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

1 a 2.mm

Coordinates

(1) x,y,z [u,v,w]
3) ¥,x,z+1/2 [v,u,w]
(5) x,y,z+1/2 [G,v,w]

(7) ¥,X,z [v,u,w]

X,X,z [u,0,0]

X,X,z+1/2 [u,u,0]

0,0,z [0,0,0]

Symmetry of special projections

Along [001] 4mm

Origin at 0,0,z

No. 35.1.179

(4) y,X,z+1/2 [v,0,w]
(6) X,y,z+1/2 [u,v,W]

(8) y,x,z [v,0,w]

X,X,z [4,u,0]

x,%,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

Along [100] p,.» 11m'  Along [110] p11m’

a*=c/l2
Origin at x,0,0

Origin at x,x,0

35.1.179-2

p4,cm



p4,cm1' 4mm1' Tetragonal
No. 35.2.180 p4,cml'
1 ~lr
1 . s
1
+* x5
t
A +
2
+ X
Origin on 2mm1' on 4,cm1'
Asymmetricunit 0<x; 0<y; 0<z<l1; x<y
Symmetry operations
For 1 + set

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

(10,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%10,0,1/2)
(5) c(0,0,1/2) x,0z (6)c(0,0,1/2) 0)y,z (MYm  x,X,z B)m x,x,z

(m,[0,0,1/2) (m,]0,0,1/2) (m,,]0,0,0) (mg,[0,0,0)

For 1' + set

@1 (2)2° 0,0,z (3)4* (0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z

(1]0,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%0,0,1/2)
(5)c' (0,0,1/2) x,0,z (6)c'(0,0,2/2) 0y,z (7)m XX,z B)m  x,x,z

(m,]0,0,1/2) (m,]0,0,1/2) (m,,[0,0,0) (my,[0,0,0)

35.2.180-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 c 1T

4 b .ml

1 a 2.mml

Coordinates

1+
(1) x,y,2[0,0,0]

(3) ¥.x,z+1/2 [0,0,0]
(5) X,,2+1/2 [0,0,0]

(7) y,%,2 [0,0,0]

X,X,z [0,0,0]

X,x,z+1/2 [0,0,0]

0,0,z [0,0,0]

Symmetry of special projections

Along [001] 4mm1'

Origin at 0,0,z

Along [100] p11m1'
a*=c/l2
Origin at x,0,0

No. 35.2.180

(5);

1+

(2) x,y,z [0,0,0]
(4) y,X,z+1/2 [0,0,0]
(6) X,y,z+1/2 [0,0,0]

(8) y,x,2 [0,0,0]

%,%,z [0,0,0]

X,X,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

Along [110] p11m1'

a*=c¢

Origin at x,x,0

35.2.180-2

p4,cml



p4,c'm' am'm' Tetragonal

No. 35.3.181 p4.,c'm'

+4—

[Sike

+ E3
+ +

Origin on 2m'm' on 4,c'm'

Asymmetricunit 0<x; 0<y; 0<z<l1; 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
(10,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%/0,0,1/2)

(5)c' (0,0,1/2) x,0,z (6)c'(0,0,2/2) 0y,z (7)m XX,z B)m  x,xz
(m,]0,0,1/2) (m,]0,0,1/2) (m,,[0,0,0) (my,[0,0,0)

35.3.181-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 c1 (1) x,y,z [u,v,w]
3) ¥,x,z+1/2 [v,u,w]
(5) x,¥,z+1/2 [u,v,w]

(7) y, X,z [v,0,w]

4 b .m X,X,Z [u,u,w]

X,X,z+1/2 [4,u,w]

1 a 2mm 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 4m'm’ Along [100] p11m’
a*=c/l2

Origin at 0,0,z Origin at x,0,0

No. 35.3.181

()

(4) y,X,z+1/2 [v,0,w]

(6) X,y,z+1/2 [0G,v,w]

(8) y,x,z [v,u,w]

%,z [0,0,w]

X,X,z+1/2 [u,l,w]

0,0,z+1/2 [0,0,w]

Along [110] p11m’
a*=c
Origin at x,x,0

35.3.181 -2

p4,c'm'



p4,cm' 4'mm' Tetragonal

No. 35.4.182 p4,'cm'

+ x
+

Origin on 2m'm' on 4,'cm'

Asymmetricunit 0<x; 0<y; 0<z<l1; x<y

Symmetry operations

@1 (2)2 0,0,z (3)4* (0,0,1/2) 0,0z (44 (0,0,1/2) 0,0,z
(110,0,0) (2,/0,0,0) (4,10,0,1/2) (4,%0,0,1/2)

(5) c(0,0,1/2) x,0z (6)c(0,0,1/2) 0)y,z (Mm" x,Xz B)m  x,xz
(m,]0,0,1/2) (m,]0,0,1/2) (m,,[0,0,0) (my,[0,0,0)

35.4.182-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

1 a 2mm

Coordinates

(1) x,y,z [u,v,w]
(3) ¥,x,z+1/2 [v,u,w]
(5) x,y,z+1/2 [G,v,w]

(7) y, X,z [v,0,w]

X,X,Z [u,u,w]

X,X,z+1/2 [u,0,w]

0,0,z [0,0,w]

Symmetry of special projections

Along [001] 4mm’

Origin at 0,0,z

No. 35.4.182

(4) y,X,z+1/2 [V,u,w]

(6) X,y,z+1/2 [u,v,W]

(8) y,x,z [v,u,w]

%,z [0,0,w]

X,X,z+1/2 [0,u,wW]

0,0,z+1/2 [0,0,W]

Along [100] p,,-11m' Along [110] p11m'

a*=cl2
Origin at x,0,0

Origin at x,x,0

35.4.182 -2

p4,'cm'



p4,c’m 4'm'm Tetragonal

No. 35.5.183 p4,'c'm

X +
e T Sy
t
+‘? = +
+ *
Origin on 2mm on 4,'c'm
Asymmetricunit 0<x; 0<y; 0<z<l1; x<y
Symmetry operations
11 (2)2 0,0,z (3) 4" (0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(110,0,0) (2,/0,0,0) (4,/0,0,1/2) (4,10,0,1/2)
(5)c' (0,0,2/2) x,0,z (6)c'(0,0,1/2) O,y,z (/) m XX,z B)m x,x,z
(m,]0,0,1/2) (m,|0,0,1/2) (m,,|0,0,0) (m,,|0,0,0)

35.5.183-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

1 a 2.mm

Coordinates

(1) x,y,z [u,v,w]
(3) ¥,x,z+1/2 [v,u,w]
(5) x,¥,z+1/2 [u,v,w]

(7) ¥,X,z [v,u,w]

X,X,z [u,0,0]

,x,z+1/2 [0,0,0]

0,0,z [0,0,0]

Symmetry of special projections

Along [001] 4m'm

Origin at 0,0,z

Along [100] p11m’
a*=cl2
Origin at x,0,0

No. 35.5.183

(4) y,X,z+1/2 [V,u,w]
(6) X,y,z+1/2 [G,v,w]

(8) y,x,z [v,0,w]

X,X,z [4,u,0]

X,X,z+1/2 [u,u,0]

0,0,z+1/2 [0,0,0]

Along [110] p11m21'

Origin at x,x,0

35.5.183-2

p4,'c'm



p4cc 4mm Tetragonal

No. 36.1.184 p4cc
+
"y .
+ B —‘\ +‘7,_
+4
t
AR —_ + +
2 —
+ *
+
Origin on 4cc
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
11 (22 0,0,z (3)4* 0,0,z (4)4 0,0,z
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,10,0,0)

(5) c(0,0,1/2) x,0z (6)c(0,0,1/2) 0)y,z (7)c(0,0,1/2) x,xz (8)c(0,0,1/2) x,x,.z
(m,]0,0,1/2) (m,]0,0,1/2) (m,,]0,0,1/2) (my,[0,0,1/2)

36.1.184-1



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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 b1 (1) x,y,z [u,v,w]
3) ¥,x,z [v,u,w]
(5) x,y,z+1/2 [G,v,W]

(7) ¥,X,z2+1/2 [v,u,w]

1 a 4. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 4mm Along [100] p,,.11m’
a*=c/l2
Origin at 0,0,z Origin at x,0,0

No. 36.1.184 p4cc

()

(4) y, X,z [v,0,w]
(6) X,y,z+1/2 [u,v,W]

(8) y,x,z+1/2 [v,0,W]

0,0,z+1/2 [0,0,W]

Along [110] p,,.11m’
a*=cl2
Origin at x,x,0

36.1.184 -2



p4ccl

No. 36.2.185

Origin on 4ccl'

Asymmetric unit 0 < x;

Symmetry operations
For 1 + set
1
(10,0,0)
(5) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)
For 1' + set
@or
(110,0,0)
(5) ¢ (0,0,1/2) x,0,z

(m,|0,0,1/2)

(2)2 0,0,z
(2,/0,0,0)

(6) ¢ (0,0,1/2) 0,y,z
(m,[0,0,1/2)

(2)2' 0,0,z
(2,/0,0,0)

(6) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)

Tetragonal

O<y; O0<z<1/2

4mml'
p4ccl
1I wi
x +
A
+ x7
L X +
2
+ x
(3)4" 0,0,z (44 0,0,
(4,10,0,0) (4,%10,0,0)
(7)c(0,0,1/2) x,xz (8)c(0,0,1/2) x,x,.z
(m,,]0,0,1/2) (mg,[0,0,1/2)
(3)4* 0,0,z 44 0,0,z
(4,10,0,0 (4,%10,0,0
(7)c' (0,0,1/2) x,x,z (8)c'(0,0,1/2) x,x,z
(m,,]0,0,1/2) (my,|0,0,1/2)'

36.2.185-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

8 b 11 (1) x,y,z [0,0,0]
(3) v,x,2 [0,0,0]
(5) x,y,z+1/2 [0,0,0]

(7) ¥,%,2+1/2 [0,0,0]

1 a 4.1 0,0,z [0,0,0]

Symmetry of special projections

Along [001] 4mm1' Along [100] p11m21'
a*=c/2
Origin at 0,0,z Origin at x,0,0

No. 36.2.185

(5); 1

(2) x,y,2 [0,0,0]
(4) y,X,z[0,0,0]
(6) x,y,z+1/2 [0,0,0]

(8) y,x,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

Along [110] p11m21'
a*=c/l2
Origin at x,x,0

36.2.185-2

p4ccl



p4c'c am'm' Tetragonal

No. 36.3.186 p4c'c'

+

+

~y

+f G

+K .
+ x

(i

+ +
Origin on 4c'c'
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
11 (2)2 0,0,z (3)4* 0,0,z (4)4 00,
(10,0,0) (2,/0,0,0) (4,10,0,0) (42'1\0,0,0)

(5)c (0,0,1/2) x,0z (6)c (0,0,1/2) Oyz (7)c (0,0,1/2) xXz (8)c (0,0,1/2) XX,z
(m,|0,0,1/2) (m,|0,0,1/2) (m,,|0,0,1/2) (m,,[0,0,1/2)

36.3.186 -1



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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 b1 (1) x,y,z [u,v,w]
(3) ¥.x,z [V,u,w]
(5) x,y¥,z+1/2 [u,v,w]

(7) y,X,z+1/2 [v,a,w]

1 a 4. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 4m'm’ Along [100] p11m’
a*=cl2
Origin at 0,0,z Origin at x,0,0

No. 36.3.186 p4c'c'

()

(4) y, X,z [v,0,w]
(6) X,y,z+1/2 [G,v,w]

(8) y,x,z+1/2 [v,u,w]

0,0,z+1/2 [0,0,w]

Along [110] p11m’
a*=cl2
Origin at x,x,0

36.3.186 - 2



p4d'cc' 4'mm Tetragonal

+
‘iﬁ |

et

No. 36.4.187 p4'cc'

+
Origin on 4c'c'
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
11 (2)2 0,0,z (3) 4" 0,0,z (4) 4" 0,0,z
(110,0,0) (2,/0,0,0) (4,10,0,0) (42'1\0,0,0)'

(5)c(0,0,1/2) x,0z (6)c(0,01/2) Oyz (7)c(0,01/2) x%z (8)c (0,0,1/2) XX,z
(m,|0,0,1/2) (m,|0,0,1/2) (m,,|0,0,1/2) (m,,[0,0,1/2)

36.4.187 -1



Continued No. 36.4.187 p4d'cc'
Generators selected (1); t(0,0,1); (2); (3); (5)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 b1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) ¥,x,z [v,0,w] (4) y. X,z [V,u,w]
(5) x,y,z+1/2 [G,v,w] (6) X,y,z+1/2 [u,v,w]
(7) y,X,z+1/2 [v,0,w] (8) y,x,z+1/2 [v,u,w]
1 a 4. 0,0,z [0,0,0] 0,0,z+1/2 [0,0,0]

Symmetry of special projections
Along [001] 4mm’ Along [100] p,,«11m' Along [110] p11m'

a*=c/2 a*=c/l2
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

36.4.187 -2



p42m 42m

No. 37.1.188 p42m

Iy

N
K

Origin at 42m

]

Asymmetricunit 0<x; 0<y; 0<z<l1; x<y

Symmetry operations

1)1 (2)2 0,0,z (3) 4 0,0,z; 0,0,0
(10,0,0) (2,/0,0,0) (4,/0,0,0)

B)2 0y,0 (6)2 x,0,0 (MYm  x,X,z
(2,10,0,0) (2,]0,0,0) (m,,]0,0,0)

37.1.188-1

+

/

+

o

X

(4) 4 0,0,z;0,0,0
(4,710,0,0)

B)m x,x,z
(my,[0,0,0)

Tetragonal


Daniel B Litvin



Continued No. 37.1.188 p42m

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 gl (1) x,y,z [u,v,w] (2) X,y,z [G,v,w]

3) y.X,Z [v,u,w] (4) y,x,Z [v,0,w]
(5) xy.z [G,v,w] (6) x,¥,Z [u,v,W]

(7) ¥,X,z [v,u,w] (8) y,x,z [v,0,w]

4 f .m X,X,z [u,0,0] X,X,z [4,u,0]
X,X,Z [u,u,0] X,x,Z [4,0,0]
4 e 2 x,0,1/2 [u,0,0] x,0,1/2 [G,0,0]

0,%,1/2 [0,u,0]

0,x,1/2 [0,,0]

4d 2 x,0,0 [u,0,0] %,0,0 [1,0,0]
0,%,0 [0,u,0] 0,x,0 [0,,0]

2 ¢ 2.mm 0,0,z [0,0,0] 0,0,z [0,0,0]

1 b 42m 0,0,1/2 [0,0,0]

1 a 42m 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 4m'm Along [100] p2'mm' Along [110] p11m21'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

37.1.188-2



p42ml' 42m1 Tetragonal

No. 37.2.189 p42ml’

A 1
: Q@

Origin at 42m1'

\

Asymmetricunit 0<x; 0<y; 0<z<l1; x<y

Symmetry operations
For 1 + set
1)1 (2)2 0,0,z (3) 4% 0,0,z; 0,0,0 (4)4 0,0,z; 0,00
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)
B)2 0y, (6)2 x,0,0 (MY m  x,X,z B)m x,x,z
(2,10,0,0) (2,]0,0,0) (m,,]0,0,0) (mg,[0,0,0)
For 1' + set
@1 (2)2° 0,0,z 34 0,0,z 0,00 (4)4 0,0,20,0,0
(1]0,0,0) (2,/0,0,0) (4,/0,0,0) (4,%/0,0,0)
B)2 0,y,0 (6) 2" x,0,0 (Mm x,Xx,z B)m  x,xz
(2,/0,0,0) (2,]0,0,0) (m,,[0,0,0) (my,[0,0,0)

37.2.189-1


Daniel B Litvin


Daniel B Litvin


Daniel B Litvin



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 g 11

2 ¢ 2.mml

1 b 42m1

1 a 42ml

Coordinates

1+
(1) xy,z [0,0,0]
(3) y.%,2 [0,0,0]
(5) %,y,Z [0,0,0]

(7) y,%,2 [0,0,0]

X,X,z [0,0,0]

x,%,Z [0,0,0]

x,0,1/2 [0,0,0]

0,%,1/2 [0,0,0]

x,0,0 [0,0,0]

0,%,0 [0,0,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 4mm1'

Origin at 0,0,z

Along [100] p2mm21’

a*=c
Origin at x,0,0

No. 37.2.189

1

(2) %,y,2[0,0,0]
(4) y,x,2 [0,0,0]
(6) x,y,Z [0,0,0]

(8) y,x,2 [0,0,0]

%,%,z [0,0,0]

%,x,Z [0,0,0]

%,0,1/2 [0,0,0]

0,x,1/2 [0,0,0]

%,0,0 [0,0,0]

0,%,0 [0,0,0]

0,0,Z [0,0,0]

Along [110] p11m21'
a*=c
Origin at x,x,0

37.2.189-2

p42ml'



p42'm' 42'm' Tetragonal

No. 37.3.190 p42'm'
+
A
4, i
/< " T,
t < (‘> >
+
| I X
+
Origin at 42'm'’
Asymmetricunit 0<x; 0<y; 0<z<1; x<y
Symmetry operations
1)1 (2)2 0,0,z (3) 4" 0,0,z;0,0,0 (4) 4 0,0,z;0,0,0
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,%0,0,0)
(B)2 0,y,0 (6) 2" x,0,0 (Mm x,Xx,z B)m  x,xz
(2,/0,0,0) (2,]0,0,0) (m,,[0,0,0) (my,[0,0,0)

37.3.190-1


Daniel B Litvin


Daniel B Litvin



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

1 a 42m

Coordinates

(1) x,y,z [u,v,w]
3) y.X,Z [v,u,w]
(5) X,y,Z [u,v,w]

(7) y, X,z [v,0,w]

X,X,Z [u,u,w]

X,X,Z [U,u,w]

x,0,1/2 [0,v,w]

0,%,1/2 [,0,w]

x,0,0 [0,v,w]

0,%,0 [,0,w]

0,0,z [0,0,w]

0,0,1/2 [0,0,w]

0,0,0 [0,0,w]

Symmetry of special projections

3);

No. 37.3.190

()

(2) x,y,z [4,v,w]
(4) y,x,Z [v,0,w]
(6) x,y,Z [4,v,w]

(8) y,x,z [v,u,w]

%,0,1/2 [0,v,w]

0,x,1/2 [v,0,w]

%,0,0 [0,7,w]

0,x,0 [v,0,w]

0,0, [0,0,w]

Along [001] 4mm’ Along [100] p2'mm' Along [110] p11m’
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

37.3.190-2

p42'm



p42m' 42m' Tetragonal

No. 37.4.191 p42m'

A | 14

Origin at 4'2m'

Asymmetricunit 0<x; 0<y; 0<z<1; x<y

Symmetry operations

1)1 (2)2 0,0,z 34 0,0,z0,00 (4)4 0,0,20,0,0
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,%/0,0,0)

B)2 0y,0 (6)2 x,0,0 (Mm x,Xx,z B)m  x,xz
(2,10,0,0) (2,]0,0,0) (m,,[0,0,0) (my,[0,0,0)

37.4191-1


Daniel B Litvin



Continued No. 37.4.191 p4'2m

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 gl (1) x,y,z [u,v,w] (2) X,y,z [G,v,w]

() y.X,z [v,u,w] (4) y,x,Z [V,u,W]
(5) xy.z [G,v,w] (6) x,¥,Z [u,v,W]

(7) ¥, X,z [v,0,w] (8) y,x,z [v,u,w]

4 f .m' X,X,Z [u,u,w] X,X,z [0,0,w]
X, X,Z [u,u,w] X,X,Z [U,u,w]
4 e 2 x,0,1/2 [u,0,0] x,0,1/2 [G,0,0]

0,%,1/2 [0,d,0]

0,x,1/2 [0,u,0]

4d 2 x,0,0 [u,0,0] %,0,0 [1,0,0]
0,%,0 [0,,0] 0,x,0 [0,u,0]

2 ¢ 2.m'm 0,0,z [0,0,w] 0,0, [0,0,W]

1 b 42m' 0,0,1/2 [0,0,0]

1 a 42m' 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 4m'm’ Along [100] p2m'm' Along [110] p11m’

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

37.4191-2



p4'2'm 42'm Tetragonal

No. 37.5.192 p4'2'm

A

v

AN
e

!

Origin at 4'2m'

Asymmetricunit 0<x; 0<y; 0<z<l1; x<y

Symmetry operations

1)1 (2)2 0,0,z 34 0,0,z0,00 (4)4 0,0,20,0,0
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,%/0,0,0)

(B)2 0,y,0 (6) 2" x,0,0 (MYm  x,X,z B)m x,x,z
(2,/0,0,0) (2,]0,0,0) (m,,]0,0,0) (my,[0,0,0)

37.5.192-1


Daniel B Litvin



Continued No. 37.5.192 p4'2'm

Generators selected (1); t(0,0,1); (2); (3); (5

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 gl (1) x,y,z [u,v,w] (2) X,y,z [G,v,w]
() y.X,z [v,u,w] (4) y,x,Z [V,u,W]
(5) X,y,Z [u,v,w] (6) x,y,Z [4,v,w]
(7) ¥,X,z [v,u,w] (8) y,x,z [v,0,w]

4 f .m X,X,z [u,0,0] X,X,z [4,u,0]
X,X,Z [4,0,0] X,x,Z [u,u,0]

4 e 2. x,0,1/2 [0,v,w] x,0,1/2 [0,v,w]
0,%,1/2 [v,0,w] 0,x,1/2 [v,0,w]

4 d .2 x,0,0 [O0,v,w] X,0,0 [0,v,w]
0,%,0 [v,0,w] 0,x,0 [v,0,w]

2 ¢ 2mm 0,0,z [0,0,0] 0,0,z [0,0,0]

1 b 42m 0,0,1/2 [0,0,0]

1 a 42m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 4mm Along [100] p2'mm' Along [110] p11m21'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

37.5.192-2



p,.42'm' 42m1 Tetragonal

No. 37.6.193 pc42'm'
+
| //
+ !
; I ;
+
t < & >
,ﬁ\ -V +
I x
v
+
Origin at 42'm'’
Asymmetricunit 0<x; 0<y; 0<z<l1; x<y
Symmetry operations
For (0,0,0) + set
1)1 (2)2 0,0,z (3) 4% 0,0,z; 0,0,0 (4)4 0,0,z; 0,0,0
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)
(B)2" 0,y,0 (6) 2" x,0,0 (Mm x,Xx,z B)m  x,x,z
(2,10,0,0y (2,]0,0,0) (m,,]0,0,0) (M4, [0,0,0)
For (0,0,1) + set
(1) t' (0,0,1) (2)2'(0,0,1) 0,0,z (34 0,020,012 (44 00,0012
(110,0,1) (2,/0,0,1) (4,/0,0,1) (4,%0,0,1)
(5)2 0y,1/2 6) 2 x,0,1/2 (7)c (0,0,1) x,X,z (8)c(0,0,1) x,x,z
(2,10,0,1) (2,]0,0,1) (m,,]0,0,1) (my,[0,0,1)

37.6.193-1


Daniel B Litvin



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

1 a 42m

Coordinates

(1) x,y,z [u,v,w]
3) y.X,Z [v,u,w]
(5) X,y,Z [u,v,w]

(7) y, X,z [v,0,w]

X,X,Z [u,u,w]

X,X,Z [U,u,w]

x,0,1/2 [u,0,0]

0,%,1/2 [0,u,0]

x,0,0 [0,v,w]

0,%,0 [v,0,w]

0,0,z [0,0,w]

0,0,1/2 [0,0,0]

0,0,0 [0,0,w]

Symmetry of special projections

Along [001] 4mm1'

Origin at 0,0,z

a*=c
Origin at x,0,0

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

(0,0,0)+

Along [100] p,, 2'mm'

No. 37.6.193

P, 42'm'

(0,0,1) +

(@) xy.z[u,v,w]
(4) y.x.z[v.uw]
(6) x,9,Z [a,v,w]

(8) y,x,z [v,u,w]

x,0,1/2 [G,0,0]

0,x,1/2 [0,G,0]

X,0,0 [0,v,w]

0,x,0 [v,0,w]

0,0,7 [0,0,w]

Along [110] p,,.11m’
a*=c

Origin at x,x,0

37.6.193-2



P.42m
No. 37.7.194
A
tl /\2 7
4
Origin at 42m

Asymmetric unit 0 < x;
Symmetry operations

For (0,0,0) + set

O<y; 0=sz<1;

1)1 (2)2 0,0,z
(10,0,0) (2,/0,0,0)

(52 0y,0 6)2 x,0,0
(2,10,0,0) (2,]0,0,0)

For (0,0,1) + set

(1) t (0,0,1) (2) 2'(0,0,1)
(110,0,1) (2,/0,0,1)

(5)2" 0,y,1/2 (6) 2" x,0,1/2
(2,/0,0,2) (2,]0,0,1)

0,0,z

Tetragonal

42m
p,.42m
X !
+4ﬂ + )
—N +
I x
X<y

(3)4* 0,07z;000 (44 00,000

(4,/0,0,0) (4,%10,0,0)
(M)m  x,X,z B)m x,x,z
(m,,]0,0,0) (mg,[0,0,0)

(3)4*" 0,0,z;0,0,1/2

(4./0,0,1) (4,710,0,2)
(7)c' (0,0,1) x,X,z (8)c'(0,0,1) x,x,z
(mxy\0,0,l)' (miy\0,0,l)'

37.7.194 -1

(4) 4" 0,0,z;0,0,1/2


Daniel B Litvin



Continued No. 37.7.194 P, 42m

Generators selected (1); t(0,0,1)'; (2); (3); (5)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

8 gl (1) x,y,z [u,v,w] (2) X,y,z [4,v,w]
3) y.X,Z [v,u,w] (4) y,%,Z [v,0,w]
(5) X,y,z [4,v,W] (6) x,v,Z [u,v,w]
(7) ¥,X,z [v,u,w] (8) y,x,z [v,0,w]

4 f .m X,X,z [u,0,0] X,X,z [4,u,0]
X,X,Z [u,u,0] X,x,Z [4,0,0]

4 e 2. x,0,1/2 [0,v,w] x,0,1/2 [0,v,w]
0,%,1/2 [v,0,w] 0,x,1/2 [v,0,w]

4 d .2 x,0,0 [u,0,0] x,0,0 [1,0,0]
0,%,0 [0,u,0] 0,x,0 [0,u,0]

2 ¢ 2mm 0,0,z [0,0,0] 0,0,z [0,0,0]

1 b 42m 0,0,1/2 [0,0,0]

1 a 42m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 4mm1' Along [100] p,,-2m'm' Along [110] p11m21'
a*=c¢ a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

37.7.194 -2



p42c

No. 38.1.195

Origin at 41c

p42c

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (22 0,0,
(1/0,0,0) (2,10,0,0)
(5)2 0y,1/4 (6)2 x,0,1/4
(2,/0,0,1/2) (2,10,0,1/2)

(3)4* 0,0,2;0,0,0

(4,/0,0,0)

(7) ¢ (0,0,1/2)
(m,,[0,0,1/2)

38.1.195-1

X,X,Z

Tetragonal

(4)4 0,0,z; 0,0,0

(3,%10,0,0)

(8) ¢ (0,0,1/2)
(m,,[0,0,1/2)

X, X,Z



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
3) v.X,z [V,u,w]
(5) X,y,z+1/2 [G,v,W]

(7) ¥,X,z2+1/2 [v,u,w]

4 e 2. 0,0,z [0,0,w]

0,0,z+1/2 [0,0,W]

4 d 2. 0,y,1/4 [0,v,0]

y,0,3/4 [v,0,0]

4 ¢ 2 x,0,1/4 [u,0,0]

0,%,3/4 [0,u,0]
2 b 4. 0,0,0 [0,0,w]
1 a 222. 0,0,1/4 [0,0,0]
Symmetry of special projections
Along [001] 4m'm Along [100] p2m'm'

a*=c
Origin at 0,0,z Origin at x,0,1/4

No. 38.1.195 p42c

()

(2) x,y,z [4,v,w]
(4) y,x,Z [v,0,w]
(6) x,y¥,2+1/2 [u,v,W]

(8) y,x,z+1/2 [v,0,W]

0,0, [0,0,w]

0,0,z+1/2 [0,0,W]

0,9,1/4 [0,v,0]

v,0,3/4 [v,0,0]

%,0,1/4 [G,0,0]

0,x,3/4 [0,,0]

0,0,1/2 [0,0,W]

0,0,3/4 [0,0,0]

Along [110] p,» 11m'

a*=c/l2
Origin at x,x,0

38.1.195-2



p42cl 42m1 Tetragonal

No. 38.2.196 p42cl
-t I
A 1 pal=
* !
+ -
t - -1
‘;L’ +
! [
4 ol
Origin at 41cl'
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For 1 + set
11 (22 0,0z (3) 4" 0,0,z; 0,0,0 (4) 4 0,0,z; 0,0,0
(10,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)
(5)2 0y,1/4 (6)2 x,0,1/4 (7)c(0,0,1/2) x,%z (8)c(0,0,1/2) x,xz
(2,10,0,1/2) (2,/0,0,1/2) (m,,|0,0,1/2) (my,[0,0,1/2)
For 1' + set
(1)1 (22" 0,0,z (3)4* 0,0,;000 (44 00,000
(1/0,0,0) (2,/0,0,0)’ (4,/0,0,0) (4,%0,0,0)
(5)2' 0,y,1/4 (6) 2 x,0,1/4 (7) ¢ (0,0,1/2) x,%z (8)c (0,0,1/2) x,x,z
(2,/0,0,1/2) (2,10,0,2/2) (m,,[0,0,1/2)’ (my,|0,0,1/2)

38.2.196 -1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 f 11

1 a 2221

Coordinates

1+
(1) x,y,2[0,0,0]
(3) y.x.2 [0,0,0]
(5) X,y,2+1/2 [0,0,0]

(7) ¥,%,2+1/2 [0,0,0]

0,0,z [0,0,0]

0,0,z+1/2 [0,0,0]

0,y,1/4 [0,0,0]

y,0,3/4 [0,0,0]

x,0,1/4 [0,0,0]

0,%,3/4 [0,0,0]

0,0,0 [0,0,0]

0,0,1/4 [0,0,0]

Symmetry of special projections

Along [001] 4mm1'

Origin at 0,0,z

Along [100] p2mm21’
a*=c
Origin at x,0,1/4

No. 38.2.196

(5);

1+

(2) %,,2 [0,0,0]
(@) ¥,x,Z [0,0,0]
(6) x,y,z+1/2 [0,0,0]

(8) y,x,z+1/2 [0,0,0]

0,0,z [0,0,0]

0,0,z+1/2 [0,0,0]

0,y,1/4 [0,0,0]

y,0,3/4 [0,0,0]

%,0,1/4 [0,0,0]

0,x,3/4 [0,0,0]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [110] p11m21'
a*=cl2
Origin at x,x,0

38.2.196 - 2

p42cl



p42c

No. 38.3.197

-t

Iy

=
-

Origin at 41c'

42'm' Tetragonal
p42c
+
"y /
+ '#- >
, +4— ’
N
Oy ot
! x

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (22 0,0,
(1/0,0,0) (2,10,0,0)
(5)2 0y,1/4 (6) 2 x,0,1/4
(2,/0,0,1/2) (2,10,0,1/2)

(3)4* 0,0,2;0,0,0
(4./0,0,0)

(7)c'(0,0,2/2) x)X,z
(m,,|0,0,1/2)

38.3.197-1

[N

(4) 4 0,0,z;0,0,0
(4,710,0,0)

(8) c' (0,0,1/2) x,x,z
(my,|0,0,1/2)'



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
3) v.X,z [V,u,w]
(5) X,y,2+1/2 [u,v,w]

(7) y,X,z+1/2 [v,a,w]

4 e 2. 0,0,z [0,0,w]

0,0,z+1/2 [0,0,w]

4 d .2 0,y,1/4 [u,0,w]

y,0,3/4 [0,u,w]

4 ¢ .2\ x,0,1/4 [0,v,w]

0,%,3/4 [,0,w]

2 b 4. 0,0,0 [0,0,w]

1 a 222. 0,0,1/4 [0,0,w]

Symmetry of special projections

Along [001] 4mm’ Along [100] p2’'m'm
a*=c

Origin at 0,0,z Origin at x,0,1/4

No. 38.3.197

()

(2) x,y,z [4,v,w]
(4) y,x,Z [v,0,w]
(6) x,y,z+1/2 [G,v,w]

(8) y,x,z+1/2 [v,u,w]

0,0, [0,0,w]

0,0,z+1/2 [0,0,w]

0,y,1/4 [G,0,w]

y,0,3/4 [0,U,w]

%,0,1/4 [0,v,w]

0,x,3/4 [v,0,w]

0,0,1/2 [0,0,w]

0,0,3/4 [0,0,w]

Along [110] p11m’

a*=cl2
Origin at x,x,0

38.3.197 -2

p42c



p4'2c 42m' Tetragonal

No. 38.4.198 p4'2c

-t

A

\

ol

/'

FNES

Origin at 4'1c'

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1)1 (22 00z (3)4* 0,04z,000 (44 00,000
(1/0,0,0) (2,10,0,0) (4,10,0,0) (4,%]0,0,0)

(5)2 0y,1/4 (6)2 x,0,1/4 (7)c (0,0,1/2) x%z (8)c (0,0,1/2) XX,z
(2,/0,0,1/2) (2,10,0,1/2) (m,,|0,0,1/2) (m,,[0,0,1/2)

38.4.198 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
(3) v.X,Z [v,u,w]
(5) X,y,z+1/2 [G,v,W]

(7) y,X,z+1/2 [v,a,w]

4 e 2. 0,0,z [0,0,w]

0,0,z+1/2 [0,0,W]

4 d 2. 0,y,1/4 [0,v,0]

y,0,3/4 [v,0,0]

4 ¢ 2 x,0,1/4 [u,0,0]

0,%,3/4 [0,d,0]

2 b 4. 0,0,0 [0,0,0]

1 a 222 0,0,1/4 [0,0,0]

Symmetry of special projections

Along [001] 4m'm’ Along [100] p2m'm'
a*=c

Origin at 0,0,z Origin at x,0,1/4

No. 38.4.198

()

(2) X,y,z [4,v,w]
(4) y,x,Z [V,u,w]
(6) x,y¥,2+1/2 [u,v,W]

(8) y,x,z+1/2 [v,u,w]

0,0,Z [0,0,\W]

0,0,z+1/2 [0,0,w]

0,9,1/4 [0,v,0]

v,0,3/4 [v,0,0]

%,0,1/4 [G,0,0]

0,x,3/4 [0,u,0]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [110] p11m’

a*=cl2
Origin at x,x,0

38.4.198 - 2

p4'2c



p4'2'c 42'm Tetragonal

No. 38.5.199 p4'2'c

n\‘
ﬂ N
- ;’i _ -
X
Y o
-

Asymmetricunit 0<x; 0<y; 0<z<1/2

-t

F 3

I Y

v

-

FNEY

Origin at 4'1c

Symmetry operations

1)1 (22 00z (3)4* 0,04z,000 (44 00,000
(1/0,0,0) (2,10,0,0) (4,10,0,0) (4,%]0,0,0)

(5)2° 0y,1/4 (6)2" x,0,1/4 (7)c(0,01/2) xxz (8)c(0,0,1/2) XX,z
(2,/0,0,1/2) (2,10,0,1/2) (m,,|0,0,1/2) (m,,[0,0,1/2)

38.5.199-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

8 f1 (1) x,y,z [u,v,w]
(3) v.X,Z [v,u,w]
(5) X,y,2+1/2 [u,v,w]

(7) ¥,X,z2+1/2 [v,u,w]

4 e 2. 0,0,z [0,0,w]

0,0,z+1/2 [0,0,w]

4 d .2 0,y,1/4 [u,0,w]

y,0,3/4 [0,U,w]

4 ¢ .2\ x,0,1/4 [0,v,w]

0,%,3/4 [v,0,\]

2 b 4. 0,0,0 [0,0,0]

1 a 222. 0,0,1/4 [0,0,w]

Symmetry of special projections

Along [001] 4mm Along [100] p2'mm'
a*=c
Origin at 0,0,z Origin at x,0,1/4

No. 38.5.199 p4'2'c

()

() %,y [G,7,w]
@) V., [V,u\W]
(6) X,¥,2+1/2 [d,v,w]

(8) y,x,z+1/2 [v,0,W]

0,0,Z [0,0,\W]

0,0,z+1/2 [0,0,W]

0,y,1/4 [G,0,w]

v,0,3/4 [0,u,w]

%,0,1/4 [0,v,w]

0,X,3/4 [,0,\]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,W]

Along [110] p,» 11m'

a*=c/l2
Origin at x,x,0

38.5.199-2



p4/mmm

No. 39.1.200

Origin at center (4/mmm)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(5)2 0y,0
(2,/0,0,0)

9)1 00,0
(10,0,0)

(13) m x,0,z
(m,]0,0,0)

(2)2 0,0,z
(2,/0,0,0)

(6)2 x,0,0
(2,]0,0,0)

(10) m x,y,0
(m,|0,0,0)

(14)m 0)y,z
(m,|0,0,0)

A\

4/mmm

p4/m2/m2/m

O<y, 0<z<1/2; x<y

(3) 4" 0,0,z
(4,/0,0,0)

(7)2 x,x,0
(2,410,0,0)

(11) 4* 0,0,z; 0,0,0

(4,/0,0,0)

(A5) m x,x,z
(m,,0,0,0)

39.1.200-1

Tetragonal

4)4 002
(4,710,0,0)

®)2 x%0
(2,,/0,0,0)

(12) 4 0,0,z; 0,0,0
(4,710,0,0)

(16) m  x,x,z
(my,[0,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

161 1

4 g m2m.

4 f m2m.

4 e m.2m

4 d m.2m

Coordinates

(1) x,y,z [u,v,w]
(5) x,y,Z [4,v,w]
(9) X,y,Z [u,v,w]

(13) x,y,z [4,v,W]

x,0,z [0,v,0]

%,0,Z [0,v,0]

X,X,z [u,0,0]

,x,Z [0,0,0]

x,y,1/2 [0,0,w]

X,y,1/2 [0,0,w]

x,y,0 [0,0,w]

X,y,0 [0,0,w]

x,0,1/2 [0,0,0]

x,0,0 [0,0,0]

x,X,1/2 [0,0,0]

x,x,0 [0,0,0]

t(0,0,1);

No. 39.1.200

@) 6 ©

(2) x,y,z [4,v,w]
(6) X,y,Z [u,v,w]
(10) x,y,Z [4,v,w]

(14) x,y,z [u,v,W]

%,0,2 [0,v,0]

x,0Z [0,v,0]

X,X,z [4,u,0]

X,X,Z [u,u,0]

%,y,1/2 [0,0,w]

X,y,1/2 [0,0,\]

X,y,0 [0,0,w]

X,y,0 [0,0,w]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

%,%,1/2 [0,0,0]

%,%,0 [0,0,0]

39.1.200-2

3) ¥,x,z [v,u,w]
(7) ¥, %,Z [v,u,w]
(11) y,X,Z [v,u,w]

(15) v,X,z [v,u,w]

0,x,z [v,0,0]

0,x,z [v,0,0]

X,x,z [u,u,0]

X,X,Z [4,u,0]

V,X,1/2 [0,0,w]

y,X,1/2 [0,0,W]

V,X,0 [0,0,w]

y,X,0 [0,0,wW]

0,x,1/2 [0,0,0]

0,%,0 [0,0,0]

%,x,1/2 [0,0,0]

%,x,0 [0,0,0]

p4/mmm

(4) y,X,z [v,0,w]

(12) y,x,z [v,0,w]

(16) y,x,z [v,0,wW]

0,x,z [v,0,0]

0,%,Z [%,0,0]

y,X,1/2 [0,0,w]

¥,%,1/2 [0,0,W]

y,X,0 [0,0,w]

y.,%,0 [0,0,w]

0,%,1/2 [0,0,0]

0,%,0 [0,0,0]

x,%,1/2 [0,0,0]

x,%,0 [0,0,0]



Continued

2 ¢ 4mm 0,0,z [0,0,0]
1 b 4/mmm 0,0,1/2 [0,0,0]
1 a 4/mmm 0,0,0[0,0,0]

Symmetry of special projections

Along [001] 4mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 39.1.200

0,0,z [0,0,0]

Along [110] p2mm1’
a*=c
Origin at x,x,0

39.1.200-3

p4/mmm



p4/mmm2l’

No. 39.2.201

9

\

Origin at center (4/mmm1’)

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
11
(1]0,0,0)

(5)2 0y,0
(2,/0,0,0)

9)1 00,0
(10,0,0)

(13) m x,0,z
(m,]0,0,0)

For 1' + set
mr
(110,0,0)y

(5)2' 0y,0
(2,/0,0,0)

(91" 0,00
(1/0,0,0)

(23) m' x,0,z
(m,[0,0,0)

(2)2 0,0,z
(2,/0,0,0)

(6)2 x,0,0
(2,]0,0,0)

(10) m x,y,0
(m,|0,0,0)

(14)m 0)y,z
(m,|0,0,0)

(2)2' 0,0,z

(2,/10,0,0y

(6)2' x,0,0
(2,/0,0,0y

(20) m' x,y,0
(m,[0,0,0)

(14) m' 0)y,z
(m,[0,0,0)

0<y; 0<z=<12;

4/mmm1’

p4/m2/m2/m1'

1I

X

X=Yy

(3) 4" 0,0,z
(4,/0,0,0)

(7)2 x,x,0
(2,4/0,0,0)

(11) 4* 0,0,z; 0,0,0
(4,10,0,0)

(A5) m x,x,z
(m,,0,0,0)

(3)4" 0,0,z

(4,/0,0,0y

(7) 2" x,x,0
(2,4]0,0,0)

(11) 4*' 0,0,; 0,0,0
(4./0,0,0y

(15 m'" x,x,z
(m,,|0,0,0)

39.2.201-1

A
\ 1
* x
K@l\
+

@) 4 0,0,z
(4,%10,0,0)

(8)2 x,%,0
(2,,/0,0,0)

(12) 4 0,0,z; 0,0,0
(4,%10,0,0)

(16) m  x,x,z
(my,[0,0,0)

(4)4 0,0,z

(4,%10,0,0)

(8)2' x,x,0
(2,,/0,0,0)

(12) 4 0,0,z; 0,0,0
(4,710,0,0y

(16) m'  x,x,z
(m4,[0,0,0)

Tetragonal



Continued

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

Positions

Coordinates

Multiplicity,
Wyckoff letter,
Site symmetry

16 1 11 (1) x,y,z [0,0,0]

(5) Xx,y,Z [0,0,0]
(9) %,y,2 [0,0,0]

(13) x,y,z [0,0,0]

x,0,z [0,0,0]

%,0, [0,0,0]

X,X,z [0,0,0]

%,x,Z [0,0,0]

x,y,1/2 [0,0,0]

x,y,1/2 [0,0,0]

x,y,0 [0,0,0]

X,y,0 [0,0,0]

4 g m2m.1l' x,0,1/2[0,0,0]

4 f m2m.1' x,0,0[0,0,0]

4 e m2ml  x,x,1/2[0,0,0]

4 d m2ml xx,0][0,0,0]

No. 39.2.201

@); (6); (9; T

1+ 1+
(2) x,y,2[0,0,0]
(6) x,%,2 [0,0,0]
(10) x,y,z [0,0,0]

(14) x,y,z [0,0,0]

%,0,2 [0,0,0]

x,0,Z [0,0,0]

%,%,z [0,0,0]

x,%,Z [0,0,0]

%,y,1/2 [0,0,0]

x,y,1/2 [0,0,0]

X,y,0 [0,0,0]

x,y,0 [0,0,0]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

%,%,1/2 [0,0,0]

%,%,0 [0,0,0]

39.2.201-2

(3) v,x,2 [0,0,0]
(7) y,x,2 [0,0,0]
(11) y, X,z [0,0,0]

(15) y, %,z [0,0,0]

0,x,z [0,0,0]

0,x,Z [0,0,0]

X,x,z [0,0,0]

X,X,Z [0,0,0]

¥,x,1/2 [0,0,0]

y,X,1/2 [0,0,0]

v.x,0 [0,0,0]

y,%,0 [0,0,0]

0,x,1/2 [0,0,0]

0,%,0 [0,0,0]

%,x,1/2 [0,0,0]

%,x,0 [0,0,0]

p4/mmm2l’

(4) y,x,z [0,0,0]
(8) y,%,2 [0,0,0]
(12) y,x,z2 [0,0,0]

(16) y,x,z [0,0,0]

0,%,z [0,0,0]

0,%,Z [0,0,0]

X,X,z [0,0,0]

%,%,Z [0,0,0]

y,%,1/2 [0,0,0]

¥,%,1/2 [0,0,0]

y,X,0 [0,0,0]

v.X,0 [0,0,0]

0,%,1/2 [0,0,0]

0,%,0 [0,0,0]

x,%,1/2 [0,0,0]

x,%,0 [0,0,0]



Continued

2 ¢ 4mml 0,0,z [0,0,0]
1 b 4/mmml 0,0,1/2 [0,0,0]
1 a 4mmml 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 4mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 39.2.201

0,0,z [0,0,0]

Along [110] p2mm1’
a*=c
Origin at x,x,0

39.2.201 -3

p4/mmm2l’



p4/m'mm'

No. 39.3.202

A

N
4

\/

Origin at center (4/m'm'm’)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(5)2 0y,0
(2,/0,0,0)

(91" 0,00
(110,0,0)

(23) m' x,0,z
(m,[0,0,0)

(2)2 0,0,z
(2,/0,0,0)

(6)2 x,0,0
(2,]0,0,0)

(20) m' x,y,0
(m,|0,0,0)

(14) m' 0,y,z

(m,|0,0,0)

\j

4/m'm'm' Tetragonal
p4/m'2/m2/m'
- +
- +

O<y; 0<z=<1/2; x<y

(3) 4" 0,0,z
(4,/0,0,0)

(7)2 x,x,0
(240,0,0)

(11) 4*' 0,0,2; 0,0,0
(4./0,0,0y

(15 m'" x,x,z
(m,,[0,0,0)

39.3.202-1

4)4 002
(4,710,0,0)

(8)2 x,%,0
(2,,/0,0,0)

(12) 4" 0,0,z; 0,0,0
(4,%]0,0,0)

(16) m'  x,x,z
(my,[0,0,0)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

161 1

4 g m?2m.

4 f m2m.

4 e m.2m'

4 d m.2m

Coordinates

(1) x,y,z [u,v,w]

(13) x,y,z [u,v,w]

x,0,z [u,0,w]

x,0,z [G,0,w]

X,X,Z [u,u,w]

X,X,Z [G,u,w]

X,y,1/2 [u,v,0]

x,y,1/2 [aG,v,0]

x,y,0 [u,v,0]

X,y,0 [a,v,0]

x,0,1/2 [u,0,0]

x,0,0 [u,0,0]

X,X,1/2 [u,u,0]

X,X,0 [u,u,0]

No. 39.3.202

@) 6 ©

(2) x,y,z [G,v,w]

(6) x,y,Z [u,v,w]

(20) x,y,Z [u,v,W]

(14) X,y,z [a,v,w]

X,0,z [0,0,w]

x,0,Z [u,0,wW]

x,y,0 [u,v,0]

%,0,1/2 [4,0,0]

%,0,0 [01,0,0]

,%,1/2 [0,0,0]

%,%,0 [0,0,0]

39.3.202 -2

3) ¥,x,z [v,u,w]
(7) ¥, X,Z [v,u,w]
(11) y,X,Z [v,u,w]

(15) y.x,z [v,0,w]

0,x,z [0,u,w]

0,x,Z [0,u,w]

X,X,z [4,u,w]

X,X,Z [u,u,w]

V,X,1/2 [v,u,0]

Y,X,1/2 [v,u,0]

V,X,0 [v,u,0]

y,X,0 [v,u,0]

0,x,1/2 [0,u,0]

0,x,0 [0,u,0]

X,x,1/2 [a4,u,0]

X,x,0 [04,u,0]

p4/m'mm'

(4) y,X,z [v,0,w]

(12)y,x,z [V,u,w]

(16) y,x,z [v,u,w]

0,X,z [0,U,w]

0,%,Z [0,0,W]

X,X,z [u,d,w]

v,X,1/2 [v,0,0]

¥,%,1/2 [¥,6,0]

y,X,0 [v,0,0]

y.%,0 [v,0,0]

0,%,1/2 [0,d,0]

0,%,0 [0,,0]

X,X,1/2 [u,d,0]

X,X,0 [u,u,0]



Continued No. 39.3.202 p4/m'mm'

2 ¢ 4am'm' 0,0,z [0,0,w] 0,0, [0,0,W]
1 b 4mmm' 0,0,1/2 [0,0,0]
1 a 4/mmm' 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 4m'm’ Along [100] p2m'm' Along [110] p2m'm'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

39.3.202 -3



p4/mm'm'

No. 39.4.203

t &

A

N
N

v

Origin at center (4/mm'm’)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(5)2' 0,0
(2,/0,0,0y

9)1 00,0
(10,0,0)

(23) m' x,0,z
(m,[0,0,0)

(2)2 0,0,z
(2,/0,0,0)

(6)2' x,0,0
(2,/0,0,0y

(10) m x,y,0
(m,|0,0,0)

(14) m' 0,y,z

(m,|0,0,0)

v

4/mm'm'

p4/m2'/m2'/m'

Tetragonal

O<y; 0<z=<1/2; x<y

(3) 4" 0,0,z
(4,/0,0,0)

(7) 2" x,x,0
(2,0,0,0)

(11) 4* 0,0,z; 0,0,0
(4./0,0,0)

(15 m'" x,x,z
(m,,[0,0,0)

39.4.203-1

4)4 002
(4,710,0,0)

8) 2" x,%0
(2,,10,0,0y

(12) 4 0,0,z; 0,0,0
(4,%10,0,0)

(16) m'  x,x,z
(my,[0,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

161 1

4 g m2'm.

4 f m2'm.

4 e m2m

4 d m2m

Coordinates

(1) x,y,z [u,v,w]
(5) X,y,Z [u,v,w]
(9) X,y,Z [u,v,w]

(13) x,y,z [u,v,w]

x,0,z [u,0,w]

X,0,Z [u,0,w]

X,X,Z [u,u,w]

X,X,Z [u,d,w]

x,y,1/2 [0,0,w]

X,y,1/2 [0,0,w]

x,y,0 [0,0,w]

X,y,0 [0,0,w]

x,0,1/2 [0,0,w]

x,0,0 [0,0,w]

X,X,1/2 [0,0,w]

x,X,0 [0,0,w]

t(0,0,1);

No. 39.4.203

@) 6 ©

(2) x,y,z [4,v,w]
(6) x,y,Z [4,v,w]
(10) x,y,Z [4,v,w]

(14) x,y,z [a,v,w]

X,0,z [4,0,w]

x,0,Z [4,0,w]

%,z [0,0,w]

X,X,Z [U,u,w]

%,y,1/2 [0,0,w]

X,y,1/2 [0,0,w]

X,y,0 [0,0,w]

x,y,0 [0,0,w]

%,0,1/2 [0,0,w]

%,0,0 [0,0,w]

%,%,1/2 [0,0,w]

%,%,0 [0,0,w]

39.4.203 -2

3) ¥,x,z [v,u,w]
(7) y,%,Z [v,0,w]
(11) y,X,Z [v,u,w]

(15) y.x,z [v,0,w]

0,x,z [0,u,w]

0,x,z [0,U,w]

X,X,z [4,u,w]

X,X,Z [0,0,w]

V,X,1/2 [0,0,w]

y,X,1/2 [0,0,w]

V,X,0 [0,0,w]

y,X,0 [0,0,w]

0,x,1/2 [0,0,w]

0,x,0 [0,0,w]

X,x,1/2 [0,0,w]

X,x,0 [0,0,w]

p4/mm'm'

(4) y,X,z [v,0,w]
(8) ¥,X,Z [v,u,w]
(12) y,x,z [v,0,w]

(16) y,x,z [v,u,w]

0,X,z [0,U,w]

0,X,z [0,u,w]

X,X,z [u,d,w]

X,X,Z [u,u,w]

y,X,1/2 [0,0,w]

¥,%,1/2 [0,0,w]

y,X,0 [0,0,w]

V,%,0 [0,0,w]

0,%,1/2 [0,0,w]

0,%,0 [0,0,w]

X,X,1/2 [0,0,w]

x,%,0 [0,0,w]



Continued No. 39.4.203 p4/mm'm'

2 ¢ 4m'm' 0,0,z [0,0,w] 0,0,z [0,0,w]
1 b 4/mmm 0,0,1/2 [0,0,w]
1 a 4mmm 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 4mm1' Along [100] p2'mm' Along [110] p2’'mm'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

39.4.203 -3



p4/m'mm

No. 39.5.204

A

Origin at center (4/m'mm)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(5)2' 0,0
(2,/0,0,0y

(91" 0,00
(110,0,0)

(13) m x,0,z
(m,]0,0,0)

(2)2 0,0,z
(2,/0,0,0)

(6)2' x,0,0
(2,/0,0,0y

(20) m' x,y,0
(m,|0,0,0)

(14)m 0)y,z
(m,|0,0,0)

v

4/m'mm

p4/m'2'’/m2'/m

O<y; 0<z=<1/2; x<y

(3) 4" 0,0,z
(4,/0,0,0)

(7) 2" x,x,0
(2,410,0,0)

(11) 4*' 0,0,2; 0,0,0

(4,/0,0,0)

(A5) m x,x,z
(m,,]0,0,0)

39.5.204-1

4)4 002
(4,710,0,0)

8) 2" x,%0
(2,,10,0,0y

(12) 4" 0,0,z; 0,0,0
(4,710,0,0y

(16) m  x,x,z
(my,[0,0,0)

Tetragonal



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

161 1

4 g m2'm.

4 f m2m.

4 e m.2m

4 d m.2m

Coordinates

(1) x,y,z [u,v,w]

(13) x,y,z [4,v,W]

x,0,z [0,v,0]

%,0,Z [0,v,0]

X,X,z [u,0,0]

X,x,Z [u,u,0]

x,y,1/2 [u,v,0]

X,y,1/2 [u,v,0]

x,y,0 [u,v,0]

X,y,0 [u,v,0]

x,0,1/2 [0,v,0]

x,0,0 [0,v,0]

X,X,1/2 [u,d,0]

x,X,0 [u,0,0]

t(0,0,1);

No. 39.5.204

@) 6 ©

(2) x,y,z [4,v,w]
(6) x,y,Z [4,v,w]
(10) x,y,Z [u,v,W]

(14) x,y,z [u,v,W]

%,0,2 [0,v,0]

x,0,z [0,v,0]

X,X,z [4,u,0]

x,y,0 [a,v,0]

%,0,1/2 [0,v,0]

%,0,0 [0,,0]

%,%,1/2 [G,u,0]

%,%,0 [0,u,0]

39.5.204 -2

3) ¥,x,z [v,u,w]
(7) y,%,Z [v,0,w]
(11) y,X,Z [v,u,w]

(15) v,X,z [v,u,w]

0,x,z [v,0,0]

0,x,Z [%,0,0]

X,x,z [u,u,0]

X,X,Z [u,0,0]

v,X,1/2 [v,u,0]

y,X,1/2 [v,0,0]

V,X,0 [v,u,0]

y,X,0 [v,0,0]

0,x,1/2 [¥,0,0]

0,%,0 [¢,0,0]

X,x,1/2 [u,u,0]

X,x,0 [u,u,0]

p4/m'mm

(4) y,X,z [v,0,w]
(8) ¥,X,Z [v,u,w]
(12) y,x,z [v,u,w]

(16) y,x,z [v,0,wW]

0,x,z [v,0,0]

0,%,Z [v,0,0]

X,X,z [4,0,0]

,%,Z [0,u,0]

v,X,1/2 [v,0,0]

v,X,1/2 [v,u,0]

y,X,0 [v,0,0]

V,X,0 [v,u,0]

0,%,1/2 [v,0,0]

0,%,0 [v,0,0]

x,%,1/2 [0,0,0]

x,%,0 [0,0,0]



Continued

2 ¢ 4mm 0,0,z [0,0,0]
1 b 4/mmm 0,0,1/2 [0,0,0]
1 a 4/mmm 0,0,0[0,0,0]

Symmetry of special projections

Along [001] 4mm Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 39.5.204

0,0,z [0,0,0]

Along [110] p2mm1’
a*=c
Origin at x,x,0

39.5.204 -3

p4/m'mm



p4/m'mm

No. 39.6.205

Origin at center (4/m'm'm)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(5)2 0y,0
(2,/0,0,0)

(91" 0,00
(1/0,0,0)

(23) m' x,0,z
(m,[0,0,0)

(2)2 0,0,z
(2,/0,0,0)

(6)2 x,0,0
(2,]0,0,0)

(20) m' x,y,0
(m,|0,0,0)

(14) m' 0,y,z

(m,|0,0,0)

A\

4'/m'm'm

p4/m'2/m'2'/m

O<y; 0<z=<1/2; x<y

(3) 4" 0,0,z
(4,/0,0,0)

(7) 2" x,x,0
(2,40,0,0)

(11) 4* 0,0,z; 0,0,0

(4,/0,0,0)

A5y m x,x,z
(M,,/0,0,0)

39.6.205-1

Tetragonal

44" 0,0z
(4,710,0,0y

8) 2" x,%0
(2,,10,0,0y

(12) 4 0,0,z; 0,0,0
(4,%10,0,0)

(16) m  x,x,z
(my,[0,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

161 1

4 g m?2m.

4 f m2m.

4 e m.2m

4 d m.2m

Coordinates

(1) x,y,z [u,v,w]

(13) x,y,z [u,v,w]

x,0,z [u,0,w]

X,0,z [G,0,w]

X,X,z [u,0,0]

x,x,Z [0,0,0]

X,y,1/2 [u,v,0]

x,y,1/2 [aG,v,0]

x,y,0 [u,v,0]

X,y,0 [a,v,0]

x,0,1/2 [u,0,0]

x,0,0 [u,0,0]

X,X,1/2 [u,0,0]

X,x,0 [u,0,0]

t(0,0,1);

No. 39.6.205

@) 6 ©

(2) x,y,z [4,v,w]
(6) X,y,Z [u,v,wW]
(10) x,y,Z [u,v,W]

(14) X,y,z [a,v,w]

X,0,z [4,0,w]

x,0,Z [u,0,wW]

X,X,z [4,u,0]

X,X,Z [u,u,0]

x,y,0 [u,v,0]

%,0,1/2 [G,0,0]

%,0,0 [01,0,0]

,%,1/2 [G,u,0]

%,%,0 [0,u,0]

39.6.205 -2

3) ¥,x,z [v,0,w]
(7) y,%,Z [v,0,w]
(11) y,X,Z [v,u,w]

(15) v,x,z [v,u,w]

0,x,z [0,U,w]

0,x,z [0,U,w]

v,X,1/2 [v,0,0]

v,X,1/2 [v,0,0]

V,X,0 [v,0,0]

y,X,0 [v,0,0]

0,x,1/2 [0,,0]

0,x,0 [0,,0]

%,x,1/2 [0,0,0]

%,x,0 [0,0,0]

p4/m'mm

(4) y. X,z [V,u,w]
(8) ¥,X,Z [v,u,w]
(12) y,x,z [v,0,w]

(16) y,x,z [v,0,wW]

0,X,z [0,u,w]

0,X,z [0,u,w]

X,X,z [u,u,0]

,%,Z [0,u,0]

v,X,1/2 [v,u,0]

v,X,1/2 [v,u,0]

y,X,0 [v,u,0]

v,X,0 [v,u,0]

0,%,1/2 [0,u,0]

0,%,0 [0,u,0]

X,X,1/2 [u,u,0]

X,X,0 [u,u,0]



Continued No. 39.6.205 p4/m'mm

2 ¢ 4m'm 0,0,z [0,0,0] 0,0,z [0,0,0]
1 b 4/mmm 0,0,1/2 [0,0,0]
1 a 4/mmm 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 4m'm Along [100] p2m'm' Along [110] p2mm1’

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

39.6.205- 3



p4'/mmm’

No. 39.7.206

Origin at center (4/mmm’)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(5)2 0y,0
(2,/0,0,0)

9)1 00,0
(10,0,0)

(13) m x,0,z
(m,]0,0,0)

(2)2 0,0,z
(2,/0,0,0)

(6)2 x,0,0
(2,]0,0,0)

(10) m x,y,0
(m,|0,0,0)

(14)m 0)y,z
(m,|0,0,0)

A\

4'/mmm'

p4'/m2/m2'/m'

O<y; 0<z=<1/2; x<y

(3) 4" 0,0,z
(4,/0,0,0)

(7) 2" x,x,0
(2,40,0,0)

(11) 4*' 0,0,2; 0,0,0

(4,/0,0,0)

(15) m' x,x,z

(m,,[0,0,0)

39.7.206 - 1

Tetragonal

44" 0,0z
(4,710,0,0y

8) 2" x,%0
(2,,10,0,0y

(12) 4" 0,0,z; 0,0,0
(4,%10,0,0)

(26) m'  x,x,z
(my,[0,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

161 1

4 g m2m.

4 f m2m.

4 e m2m

4 d m2m

Coordinates

(1) x,y,z [u,v,w]
(5) x,y,Z [4,v,w]

(9) X,y,Z [u,v,w]

(13) x,y,z [4,v,W]

x,0,z [0,v,0]

%,0,Z [0,v,0]

X,X,Z [u,u,w]

X,X,Z [G,u,w]

x,y,1/2 [0,0,w]

X,y,1/2 [0,0,w]

x,y,0 [0,0,w]

X,y,0 [0,0,w]

x,0,1/2 [0,0,0]

x,0,0 [0,0,0]

X,X,1/2 [0,0,w]

x,X,0 [0,0,w]

t(0,0,1);

No. 39.7.206

@) 6 ©

(2) x,y,z [4,v,w]
(6) X,y,Z [u,v,wW]
(10) x,y,Z [4,v,w]

(14) x,y,z [u,v,W]

%,0,2 [0,v,0]

%,y,1/2 [0,0,w]

X,y,1/2 [0,0,\]

X,y,0 [0,0,w]

X,y,0 [0,0,w]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

%,%,1/2 [0,0,w]

%,%,0 [0,0,w]

39.7.206 - 2

3) ¥,x,z [v,0,w]

(7) y,%,Z [v,0,w]

(11) y,x,z [v,a,wW]

(15) y.x,z [v,0,w]

0,x,z [v,0,0]

0,x,Z [%,0,0]

X,X,z [u,d,w]

X,X,Z [0,0,w]

v.x,1/2 [0,0,w]

y,X,1/2 [0,0,w]

v,x,0 [0,0,w]

y,X,0 [0,0,w]

0,x,1/2 [0,0,0]

0,%,0 [0,0,0]

X,Xx,1/2 [0,0,w]

%,x,0 [0,0,W]

p4'/mmm’

(4) y. X,z [V,u,w]
(8) ¥,X,Z [v,u,w]
(12) y,x,z [v,u,w]

(16) y,x,z [v,u,w]

0,%,z [%,0,0]

0,%,Z [v,0,0]

y,X,1/2 [0,0,W]

¥,%,1/2 [0,0,w]

y,X,0 [0,0,w]

V,%,0 [0,0,w]

0,%,1/2 [0,0,0]

0,%,0 [0,0,0]

x,%,1/2 [0,0,\]

x,%,0 [0,0,W]



Continued

2 ¢ 4mm' 0,0,z [0,0,0]
1 b 4/mmm 0,0,1/2 [0,0,0]
1 a 4/mmm' 0,0,0[0,0,0]

Symmetry of special projections

Along [001] 4mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 39.7.206

0,0,z [0,0,0]

Along [110] p2’'mm'
a*=c
Origin at x,x,0

39.7.206 - 3

p4'/mmm’



py4/mm'm'

No. 39.8.207

A

tl

N

N
\

\J
Origin at center (4/mm'm’)

Asymmetric unit 0 < x;
Symmetry operations

For (0,0,0) + set

1)1 (2)2 0,0,z
(1]0,0,0) (2,/0,0,0)

(5)2' 0y,0 (6) 2 x,0,0
(2,10,0,0) (2,]0,0,0)

91 0,00 (10) m x,y,0
(1/0,0,0) (m,|0,0,0)

(23) m' x,0,z (14) m' 0)y,z
(m,[0,0,0) (m,|0,0,0)

For (0,0,1) + set

(1)t (0,0,1) (2)2'(0,0,1) 0,0,z
(1/0,0,2) (2,/0,0,1y

(5)2 0y,1/2 6) 2 x,0,1/2
(2,/0,0,1) (2,]0,0,1)

91 0,012 (10) m' x,y,1/2
(1/0,0,2) (m,|0,0,1)

(13) ¢ (0,0,1) x,0,z
(m,[0,0,1)

(14)c (0,0,1) 0y,z
(m,[0,0,1)

v

0<y; 0<z=<12;

4/mmm1’

p,4/m2/m2'/m'

Tetragonal

X=Yy

(3) 4" 0,0,z
(4,/0,0,0)

(7) 2" x,x,0
(2,410,0,0)

(11) 4* 0,0,z; 0,0,0
(4./0,0,0)

(15 m'" x,x,z
(M,,/0,0,0)

(3)4"(0,0,1) 0,0,

(4,/0,0,1)

(7)) 2 x,x,1/2
(2410,0,1)

(11) 4*' 0,0,z; 0,0,1/2
(4.10,0,1)

(15) ¢ (0,0,1) x,X,z
(m,,]0,0,1)

39.8.207 -1

4)4 002
(4,710,0,0)

8) 2" x,%0
(2,,10,0,0y

(12) 4 0,0,z; 0,0,0
(4,710,0,0)

(16) m'  x,x,z
(my,[0,0,0)

(4)47(0,0,1) 0,0,z
(4,7]0,0,1)

68)2 x,%1/2
(2,,10,0,1)

(12) 4 0,0,z; 0,0,1/2
(4,%/0,0,1)

(16) ¢ (0,0,1) x,x,z

(mg,[0,0,1)



Continued

Generators selected (1); t(0,0,1)' ;

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

161 1

4 g m?2m.

4 f m2'm.

4 e m.2m'

4 d m2m'

Coordinates

(1) x,y,z [u,v,w]
(5) X,y,Z [u,v,w]
(9) X,y,Z [u,v,w]

(13) x,y,z [u,v,w]

x,0,z [u,0,w]

X,0,Z [u,0,w]

X,X,Z [u,u,w]

X,X,Z [u,d,w]

X,y,1/2 [u,v,0]

X,y,1/2 [u,v,0]

x,y,0 [0,0,w]

X,y,0 [0,0,w]

x,0,1/2 [u,0,0]

x,0,0 [0,0,w]

X,X,1/2 [u,u,0]

x,X,0 [0,0,w]

No. 39.8.207

2; @) 6) 9

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

(2) x,y,z [4,v,w]
(6) x,y,Z [4,v,w]
(10) x,y,Z [4,v,w]

(14) X,y,z [a,v,w]

X,0,z [0,0,w]

x,0,Z [4,0,w]

%,z [0,0,w]

X,X,Z [U,u,w]

x,y,1/2 [G,v,0]

X,y,0 [0,0,w]

x,y,0 [0,0,w]

%,0,1/2 [G,0,0]

%,0,0 [0,0,w]

,%,1/2 [0,0,0]

%,%,0 [0,0,w]

39.8.207 -2

3) ¥,x,z [v,u,w]
(7) y,%,Z [v,0,w]
(11) y,X,Z [v,u,w]

(15) y.x,z [v,0,w]

0,x,z [0,u,w]

0,x,z [0,U,w]

X,X,z [4,u,w]

X,X,Z [0,0,w]

V,X,1/2 [v,u,0]

v,X,1/2 [v,0,0]

V,X,0 [0,0,w]

y,X,0 [0,0,w]

0,x,1/2 [0,u,0]

0,x,0 [0,0,w]

X,x,1/2 [a,u,0]

X,x,0 [0,0,w]

Py 4/mm'm'

(4) y, X,z [v,0,w]
(8) ¥,X,Z [v,u,w]
(12) y,x,z [v,0,w]

(16) y,x,z [v,u,w]

0,X,z [0,U,w]

0,X,z [0,u,w]

X,X,z [u,d,w]

X,X,Z [u,u,w]

v,X,1/2 [v,0,0]

v,X,1/2 [v,u,0]

y,X,0 [0,0,w]

V,%,0 [0,0,w]

0,%,1/2 [0,d,0]

0,%,0 [0,0,w]

X,X,1/2 [u,0,0]

x,%,0 [0,0,w]



Continued No. 39.8.207 Py 4/mm'm'

2 ¢ 4m'm' 0,0,z [0,0,w] 0,0,z [0,0,w]
1 b 4mmm' 0,0,1/2 [0,0,0]
1 a 4mmm 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 4mm1' Along [100] p,.»2’'mm’ Along [110] p,a» 2'mm’

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

39.8.207 - 3



P4 /mmm'

No. 39.9.208

¥

Origin at center (4/mmm’)
Asymmetric unit 0 < x;
Symmetry operations

For (0,0,0) + set

1)1 (2)2 0,0,z
(110,00 (2,/0,0,0)

(5)2 0y,0 (6)2 x,0,0
(2,10,0,0) (2,]0,0,0)

91 0,00 (10) m x,y,0
(1/0,0,0) (m,|0,0,0)

(13) m x,0,z (14)m 0)y,z
(m,[0,0,0) (m,]0,0,0)

For (0,0,1) + set

(1)t (0,0,1) (2)2'(0,0,1) 0,0,z
(1/0,0,2) (2,/0,0,2)

(5)2" 0)y,1/2 (6) 2" x,0,1/2
(2,/0,0,1) (2,]0,0,1)

91 0,012 (10) m' x,y,1/2
(1/0,0,2) (m,|0,0,1)

(13) ¢' (0,0,1) x,0,
(m,[0,0,1)

\

0<y; 0<z=<12;

(m,]0,0,1)

A\

(24) ¢ (0,0,1) 0O)y,z

4/mmm1’

p,4'/m2/m2'/m'

Tetragonal

X=Yy

(3) 4" 0,0,z
(4,/0,0,0)

(7) 2" x,x,0
(2,410,0,0)

(11) 4*' 0,0,2; 0,0,0
(4./0,0,0y

(15) m' x,x,z
(M,,/0,0,0)
(3)4" (0,0,1) 0,0,z

(4,/0,0,1)

(7)) 2 x,x,1/2
(2410,0,1)

(11) 4* 0,0,z; 0,0,1/2
(4,10,0,1)

(15) ¢ (0,0,1) x,X,z
(m,,]0,0,1)

39.9.208 -1

44" 0,0z
(4,710,0,0y

8) 2" x,%0
(2,,10,0,0y

(12) 4" 0,0,z; 0,0,0
(4,710,0,0y

(26) m'  x,x,z
(my,[0,0,0)
(4)4 (0,0,1) 0,0,z

(4,710,0.2)

68)2 x,%1/2
(2,,10,0,1)

(12) 4 0,0,z; 0,0,1/2
(4,710,0,1)

(16) ¢ (0,0,1)
(M,10,0,1)

X, X,Z



Continued

Generators selected (1); t(0,0,1)' ;

Positions
Multiplicity,

Wyckoff letter,
Site symmetry

161 1

4 g mz2'm.

4 f m2m.

4 e m.2m'

4 d m2m'

Coordinates

(1) x,y,z [u,v,w]
(5) x,y,Z [a,v,w]
(9) X,y,Z [u,v,w]

(13) x,y,z [4,v,W]

x,0,z [0,v,0]

%,0,Z [0,v,0]

X,X,Z [u,u,w]

,%,Z [0,u,\W]

X,y,1/2 [u,v,0]

X,y,1/2 [aG,v,0]

x,y,0 [0,0,w]

X,y,0 [0,0,w]

x,0,1/2 [0,v,0]

x,0,0 [0,0,0]

X,X,1/2 [u,u,0]

x,X,0 [0,0,w]

No. 39.9.208

2; @) ) 9

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

(6) X,y,Z [u,v,w]
(10) x,y,Z [4,v,w]

(14) X,y,z [u,v,W]

%,0,2 [0,v,0]

X,y,1/2 [u,v,0]

X,y,0 [0,0,w]

X,y,0 [0,0,w]

%,0,1/2 [0,v,0]

%,0,0 [0,0,0]

,%,1/2 [0,0,0]

%,%,0 [0,0,w]

39.9.208 - 2

3) ¥,x,z [v,0,w]
(7) ¥, %,Z [v,0,w]
(11) y,X,Z [v,u,w]

(15) y.x,z [v,0,w]

0,x,z [v,0,0]

0,x,Z [%,0,0]

X,X,z [u,d,w]

X,X,Z [0,0,w]

v,X,1/2 [v,0,0]

v,X,1/2 [v,0,0]

v,x,0 [0,0,w]

y,X,0 [0,0,w]

0,x,1/2 [v,0,0]

0,%,0 [0,0,0]

X,x,1/2 [u,d,0]

%,x,0 [0,0,W]

Py 4/mmm'

(4) y. X,z [V,u,w]
(8) ¥,X,Z [v,u,w]
(12) y,x,z [v,u,w]

(16) y,x,z [v,u,w]

0,%,z [¢,0,0]

0,%,Z [v,0,0]

v, X,1/2 [v,u,0]

V,X,1/2 [v,u,0]

y,X,0 [0,0,w]

V,%,0 [0,0,w]

0,%,1/2 [,0,0]

0,%,0 [0,0,0]

X,X,1/2 [G4,u,0]

x,%,0 [0,0,W]



Continued

2 ¢ 4mm' 0,0,z [0,0,0]
1 b 4/mmm' 0,0,1/2 [0,0,0]
1 a 4/mmm' 0,0,0[0,0,0]

Symmetry of special projections

Along [001] 4mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 39.9.208

0,0,z [0,0,0]

Along [110] p,gs 2’Mmm’
a*=c
Origin at x,x,0

39.9.208 - 3

Py 4/mmm'



p,4/mmm 4/mmm1'

No. 39.10.209 L A/m2/m2/m

kel

A

v

Tetragonal

N
.

A\

Origin at center (4/mmm)

Asymmetricunit 0<x; 0<y; 0<z<1/2; x<y

Symmetry operations

1)1 (2)2 0,0,z (34" 0,0,z
(1]0,0,0) (2,/0,0,0) (4,10,0,0)

(5)2 0y,0 (6)2 x,0,0 (7)2 x,x,0
(2,10,0,0) (2,]0,0,0) (2,410,0,0)

91 0,00 (10) m x,y,0 (11) 4* 0,0,z; 0,0,0
(1/0,0,0) (m,|0,0,0) (4,/0,0,0)

(13) m x,0,z (14)m 0)y,z (A5) m x,x,z
(m,]0,0,0) (m,]0,0,0) (m,,]0,0,0)

For (0,0,1) + set

1)t (0,0,1) (2) 2'(0,0,1) 0,0,z (3) 4*'(0,0,1) 0,0,z
(1/0,0,2) (2,/0,0,1) (4,/0,0,1)

(5)2' 0y,1/2 (6)2' x,0,1/2 (72 xx1/2
(2,/0,0,1) (2,/0,0,1) (2,,/0,0,1)

)1 0,0,1/2 1oy m xy,1/2 (11) 4*' 0,0,z; 0,0,1/2
(10,0,1) (m,[0,0,1) (4,]0,0,1)

(13) ¢ (0,0,1) x,0,z
(m,[0,0,1)

(14)c' (0,0,1) 0yy,z
(m,[0,0,1)

(15) ¢ (0,0,1) Xx,X,z
(m,,|0,0,1)

39.10.209-1

4)4 002
(4,710,0,0)

®)2 x%0
(2,,/0,0,0)

(12) 4 0,0,z; 0,0,0
(4,710,0,0)

(16) m  x,x,z
(my,[0,0,0)

(4)4 (0,0,1) 0,0,
(4,710,0,1y

8) 2 x,X,1/2
(2,,10,0,1)

(12) 4 0,0,z; 0,0,1/2
(4,710,0,1)

(16) ¢' (0,0,1)
(M, |0,0,1)

X, X,Z



Continued

Generators selected (1); t(0,0,1)' ;

Positions
Multiplicity,

Wyckoff letter,
Site symmetry

161 1

4 g m2'm.

4 f m2m.

4 e m.2m

4 d m.2m

Coordinates

(1) x,y,z [u,v,w]
(5) x,y,Z [a,v,w]
(9) X,y,Z [u,v,w]

(13) x,y,z [4,v,W]

x,0,z [0,v,0]

%,0,Z [0,v,0]

X,X,z [u,0,0]

x,x,Z [0,0,0]

X,Y,1/2 [u,v,0]

X,y,1/2 [aG,v,0]

x,y,0 [0,0,w]

X,y,0 [0,0,w]

x,0,1/2 [0,v,0]

x,0,0 [0,0,0]

X,X,1/2 [u,0,0]

x,x,0 [0,0,0]

No. 39.10.209

2; @) 6) 9

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

(6) X,y,Z [u,v,w]
(10) x,y,Z [4,v,w]

(14) X,y,z [u,v,W]

%,0,2 [0,v,0]

x,0,Z [0,v,0]

X,X,z [G,u,0]

X,X,Z [u,u,0]

%,y,1/2 [G,7,0]

X,y,1/2 [u,v,0]

X,y,0 [0,0,w]

X,y,0 [0,0,w]

%,0,1/2 [0,v,0]

%,0,0 [0,0,0]

%,%,1/2 [G,u,0]

%,%,0 [0,0,0]

39.10.209 - 2

3) ¥,x,z [v,u,w]
(7) ¥, X,Z [v,u,w]
(11) y,X,Z [v,u,w]

(15) v,x,z [v,u,w]

0,x,z [v,0,0]

0,x,z [v,0,0]

X,x,z [u,u,0]

X,X,Z [4,u,0]

V,X,1/2 [v,u,0]

v,X,1/2 [v,u,0]

V,%,0 [0,0,w]

y,X,0 [0,0,wW]

0,x,1/2 [¥,0,0]

0,%,0 [0,0,0]

X,x,1/2 [u,u,0]

%,x,0 [0,0,0]

P, 4/mmm

(4) y, X,z [v,0,w]

(12) y,x,z [v,0,w]

(16) y,x,z [v,0,wW]

0,x,z [v,0,0]

0,%,Z [¢,0,0]

X,X,z [4,0,0]

,%,Z [u,0,0]

v,X,1/2 [v,0,0]

¥,%,1/2 [¥,6,0]

y,X,0 [0,0,w]

y.,%,0 [0,0,w]

0,%,1/2 [v,0,0]

0,%,0 [0,0,0]

x,%,1/2 [0,0,0]

x,%,0 [0,0,0]



Continued

2 ¢ 4mm 0,0,z [0,0,0]
1 b 4/mmm 0,0,1/2 [0,0,0]
1 a 4/mmm 0,0,0[0,0,0]

Symmetry of special projections

Along [001] 4mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 39.10.209

0,0,z [0,0,0]

Along [110] p2mm1’
a*=c
Origin at x,x,0

39.10.209 - 3

P, 4/mmm



p4/mcc 4/mmm Tetragonal

No. 40.1.210 p4/m2/c2/c

Origin at center (4/m) at 4/mcc

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations
1)1 (2)2 0,0,z (3) 4" 0,0,z @) 4 0,0,z
(1/0,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)

(5)2 0y,1/4 (6)2 x,0,1/4 (72 xx1/4 (8)2 x,x,1/4
(2,/0,0,1/2) (2,10,0,1/2) (2,,/0,0,1/2) (2,,0,0,1/2)
9)1 00,0 (10)m x,y,0 (11) 4* 0,0,z;0,00 (12) 4 0,0,z; 0,0,0
(10,0,0) (m,|0,0,0) (4,10,0,0) (4,%10,0,0)

(13) ¢ (0,0,1/2) x,0z (14)c(0,0,1/2) 0Oy.z (15)c(0,0,1/2) x%z (16)c(0,0,1/2) xx.z
(m,[0,0,1/2) (m,[0,0,1/2) (m,,|0,0,1/2) (m,,[0,0,1/2)

40.1.210-1



Continued No. 40.1.210 p4/mcc

Generators selected (1); t(0,0,1); (2); (3); (5); (9)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

16 g 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w] 3) ¥,x,z [v,u,w] (4) y,X,z [v,0,w]
(5) x,y,z+1/2 [a,v,w]  (6) X,y,z+1/2 [uv,w] (7)y,X,z+1/2 [v,uw] (8) y¥,X,z2+1/2 [v,0,W]
(9) X,y,Z [u,v,w] (10) x,y,Z [4,v,w] (11) y,X,Z [v,u,w] (12) y,x,z [v,0,w]
(13) x,y,z+1/2 [u,v,w] (14) X,y,z+1/2 [u,v,w] (15) y,X,z+1/2 [v,u,w] (16)y,X,z+1/2 [v,0,wW]

8 f m x,y,0 [0,0,w] X,y,0 [0,0,w] V,%,0 [0,0,w] y,X,0 [0,0,w]
X,y,1/2 [0,0,w] x,y,1/2 [0,0,w] v,X,1/2 [0,0,w] V,%,1/2 [0,0,w]

8 e 2 x,0,1/4 [u,0,0] x,0,1/4 [G,0,0] 0,x,1/4 [0,u,0] 0,%,1/4 [0,u,0]
x,0,3/4 [u,0,0] x,0,3/4 [G,0,0] 0,%,3/4 [0,u,0] 0,x,3/4 [0,u,0]

8 d .2 X,X,1/4 [u,u,0] X, X,1/4 [4,u,0] X,X,1/4 [G,u,0] X,X,1/4 [u,u,0]
X,X,3/4 [u,u,0] X,X,3/4 [04,0,0] X,X,3/4 [04,u,0] X,x,3/4 [u,d,0]

4 c 4 0,0,z [0,0,w] 0,0,z+1/2 [0,0,w] 0,0,z [0,0,w] 0,0,z+1/2[0,0,w]

2 b 4/m.. 0,0,0 [0,0,w] 0,0,1/2 [0,0,w]

2 a 422 0,0,1/4 [0,0,0] 0,0,3/4 [0,0,0]

Symmetry of special projections

Along [001] 4mm1'

Origin at 0,0,z

a* =c¢/2

Origin at x,x,0

40.1.210-2

Along [100] p,,«2’mm" Along [110] p,..2’mm’
a*=c/l2
Origin at x,0,0



p4/mccl’ 4/mmm1' Tetragonal

No. 40.2.211 p4/m2/c2/cl'

1I

Origin at center (4/m1') at 4/mccl'

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations
For 1 + set
11 (22 0,0,z (3)4* 0,0,z (4) 4 0,0,z
(1/0,0,0) (2,/0,0,0) (4,/0,0,0) (4,%0,0,0)

(5)2 0)y,1/4 (6) 2 x,0,1/4 (7)2 x,x1/4 (8)2 x,x,1/4
(2,/0,0,1/2) (2,10,0,1/2) (2,,/0,0,1/2) (24,/0,0,1/2)
(991 0,0,0 (10) m x,y,0 (11) 4* 0,0,2; 0,00  (12)4 0,0,z; 0,0,0
(1/0,0,0) (m,|0,0,0) (4,/0,0,0) (ZZ'I\O,O,O)
(13) ¢ (0,0,1/2) x,0,z (14)c(0,0,1/2) 0y,z (15)c(0,0,1/2) x,x,z (16)c (0,0,1/2) x,x,z
(m,[0,0,1/2) (m,|0,0,1/2) (m,,[0,0,1/2) (my,|0,0,1/2)

For 1' + set
(1)1 (2)2' 0,0,z (3)4% 0,0,z (4) 4 0,0,z
(110,0,0) (2,/0,0,0y (4,10,0,0) (4,%10,0,0)

(5)2' 0,y,1/4 (6) 2" x,0,1/4 (7) 2 x,x,1/4 (8) 2" x,x,1/4
(2,10,0,1/2) (2,/0,0,1/2) (2,4/0,0,1/2) (24/0,0,1/2)
(9)1' 0,0,0 (10) m' x,y,0 (11) 4*° 0,0,z; 0,00 (12) 4" 0,0,z; 0,0,0
(1]0,0,0) (m,|0,0,0) (4,/0,0,0) (4,%0,0,0)

(13) ¢ (0,0,1/2) x,0,z (14)c (0,0,1/2) 0y,z (15)c (0,0,1/2) xXz (16)c (0,0,1/2) x,X.z
(m,|0,0,1/2) (m,|0,0,1/2) (m,,|0,0,1/2) (M, |0,0,1/2)

40.2.211-1



Continued No. 40.2.211 p4/mccl’

Generators selected (1); t(0,0,1); (2); (3); (5); (9)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

16 g 11' (1) x,y,z [0,0,0] (2) %,,2 [0,0,0] (3) ¥,x,z [0,0,0] (4) y,%,z [0,0,0]
(5) %,y,z+1/2[0,00]  (6) x,§,z+1/2[0,0,0]  (7)y.x,z+1/2[0,0,0]  (8) ¥.X,z+1/2 [0,0,0]
(9) %,¥.Z [0,0,0] (10) x,y.z [0,0,0] (11) y,x,2 [0,0,0] (12) ¥,x,Z [0,0,0]
(13) x,y,z+1/2 [0,0,0]  (14) X,y,z+1/2[0,0,0] (15) ¥,X,z+1/2 [0,0,0] (16) y,x,z+1/2 [0,0,0]

8 f m.1 x,y,0 [0,0,0] %,y,0 [0,0,0] ¥,x,0 [0,0,0] y,%,0[0,0,0]
x,y,1/2 [0,0,0] x,y,1/2 [0,0,0] y,x,1/2 [0,0,0] ¥,%,1/2 [0,0,0]

8 e 2.1 x,0,1/4 [0,0,0] %,0,1/4 [0,0,0] 0,x,1/4 [0,0,0] 0,%,1/4 [0,0,0]
%,0,3/4 [0,0,0] x,0,3/4 [0,0,0] 0,%,3/4 [0,0,0] 0,x,3/4 [0,0,0]

8 d .21 x,x,1/4 [0,0,0] %,%,1/4 [0,0,0] %,x,1/4 [0,0,0] x,%,1/4 [0,0,0]
%,%,3/4 [0,0,0] x,x,3/4 [0,0,0] x,%,3/4 [0,0,0] %,x,3/4 [0,0,0]

4 ¢ 4.1 0,0,z [0,0,0] 0,0,z+1/2 [0,0,0] 0,0,z [0,0,0] 0,0,z+1/2 [0,0,0]

2 b 4/m.1 0,0,0[0,0,0] 0,0,1/2 [0,0,0]

2 a 4221 0,0,1/4[0,0,0] 0,0,3/4 [0,0,0]

Symmetry of special projections
Along [001] 4mm1' Along [100] p2mm21"  Along [110] p2mm1'
a*=c/2 a*=c/2

Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

40.2.211-2



p4/m'c'c 4/m'm'm' Tetragonal

No. 40.3.212 p4/m'2/c2/c

Origin at center (4/m’) at 4/m'c'c'

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations
1)1 (2)2 0,0,z (3) 4" 0,0,z @) 4 0,0,z
(1/0,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)

(5)2 0y,1/4 (6)2 x,0,1/4 (72 xx1/4 (8)2 x,x,1/4
(2,/0,0,1/2) (2,10,0,1/2) (2,,/0,0,1/2) (2,,/0,0,1/2)
(91" 0,00 10y m' x,y,0 (11) 4* 0,0,z;0,0,0 (12) 4" 0,0,z; 0,0,0
(110,0,0) (m,|0,0,0) (4,10,0,0) (4,%]0,0,0)

(13) ¢ (0,0,1/2) x,0,z (14)c (0,0,1/2) 0y,z (15)c (0,0,1/2) xXz (16)c (0,0,1/2) x,Xz
(m,|0,0,1/2) (m,|0,0,1/2) (m,,|0,0,1/2) (m,,[0,0,1/2)

40.3.212-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(13) x,y,z+1/2 [u,v,w] (14) X,y,z+1/2 [G,v,w]

16 g 1 (1) x,y,z [u,v,w]
(5) X,y,z+1/2 [G,v,W]
(9) X,y,z [4,v,W]

8 f m.. x,y,0 [u,v,0]
x,y,1/2 [aG,v,0]

8 e 2 x,0,1/4 [u,0,0]
x,0,3/4 [G,0,0]

8 d .2 X,X,1/4 [u,u,0]
X,X,3/4 [4,u,0]

4 c 4. 0,0,z [0,0,w]

2 b 4m'.. 0,0,0][0,0,0]

2 a 422 0,0,1/4 [0,0,0]

Symmetry of special projections

Along [001] 4m'm’
a*=cl2
Origin at 0,0,z

Along [100] p2m'm'

Origin at x,0,0

No. 40.3.212

@) 6 ©

(6) x,y,2+1/2 [u,v,W]

(20) x,y,Z [u,v,W]

X,y,0 [G,v,0]

X,y,1/2 [u,v,0]

%,0,1/4 [G,0,0]

x,0,3/4 [u,0,0]

,%,1/4 [0,0,0]

X,X,3/4 [u,u,0]

0,0,z+1/2 [0,0,W]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

40.3.212-2

(3) ¥.x,z [V,u,w]
(7) y,x,z+1/2 [v,u,w]
(11) y, X,z [v,u,w]

(15) y,x,z+1/2 [v,a,w] (16) y,X,z+1/2 [v,u,w]

V,X,0 [v,u,0]

Y,X,1/2 [v,u,0]

0,x,1/4 [0,u,0]

0,%,3/4 [0,d,0]

X,x,1/4 [G,u,0]

X,X,3/4 [u,d,0]

0,0,Z [0,0,W]

Along [110] p2m'm'
a*=cl2
Origin at x,x,0

p4/m'c'c

(4) y, X,z [v,0,w]

(8) ¥,%,2+1/2 [V,0,W]

(12) y,x,z [v,u,w]

y,X,0 [v,0,0]

¥,%,1/2 [¥,6,0]

0,%,1/4 [0,d,0]

0,x,3/4 [0,u,0]

X,X,1/4 [u,d,0]

X,x,3/4 [a4,u,0]

0,0,z+1/2[0,0,w]



p4/mc'c’ 4/mm'm'’ Tetragonal

No. 40.4.213 p4/m2/c'2'/c

-l

Origin at center (4/m) at 4/mc'c’

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

1)1 (2)2 0,0,z (3) 4" 0,0,z @) 4 0,0,z
(1/0,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)

(5)2' 0y,1/4 (6) 2" x,0,1/4 ()2 x,x,1/4 (8)2' x,x,1/4
(2,/0,0,1/2) (2,10,0,1/2) (2,,/0,0,1/2) (2,,]0,0,1/2)

9)1 00,0 (10)m x,y,0 (11) 4* 0,0,z;0,00 (12) 4 0,0,z; 0,0,0
(10,0,0) (m,|0,0,0) (4,10,0,0) (4,%10,0,0)

(13) ¢ (0,0,1/2) x,0,z (14)c (0,0,1/2) 0y,z (15)c (0,0,1/2) xXz (16)c (0,0,1/2) x,X.z
(m,|0,0,1/2) (m,|0,0,1/2) (m,,|0,0,1/2) (my,[0,0,1/2)

40.4.213-1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(13) x,y,z+1/2 [u,v,w] (14) X,y,z+1/2 [G,v,w]

16 g 1 (1) x,y,z [u,v,w]
(5) X,y,2+1/2 [u,v,w]
(9) X,y,Z [u,v,w]

8 f m X,y,0 [0,0,w]
X,y,1/2 [0,0,w]

8 e 2 x,0,1/4 [0,v,w]
X,0,3/4 [0,v,w]

8 d .2 X,X,1/4 [u,0,w]
X,X,3/4 [u,u,w]

4 c 4. 0,0,z [0,0,w]

2 b 4/m.. 0,0,0 [0,0,w]

2 a 422 0,0,1/4 [0,0,w]

Symmetry of special projections

Along [001] 4mm1'
a*=cl2
Origin at 0,0,z

Along [100] p2'mm'

Origin at x,0,0

No. 40.4.213

@) 6 ©

(6) X,¥,2+1/2 [d,v,w]

(10) x,y,Z [4,v,w]

X,y,0 [0,0,w]

X,y,1/2 [0,0,w]

%,0,1/4 [0,v,w]

x,0,3/4 [0,v,w]

,%,1/4 [G,u,w]

X,X,3/4 [G,u,w]

0,0,z+1/2 [0,0,w]

0,0,1/2 [0,0,w]

0,0,3/4 [0,0,w]

40.4.213-2

(3) ¥.x,z [V,u,w]
(7) y,x,z+1/2 [v,a,w]
(11) y, X,z [v,u,w]

(15) y,x,z+1/2 [v,a,w] (16) y,X,z+1/2 [v,u,w]

V,%,0 [0,0,w]

y,X,1/2 [0,0,w]

0,x,1/4 [v,0,w]

0,%,3/4 [,0,w]

X,x,1/4 [u,u,w]

X,X,3/4 [u,u,w]

0,0, [0,0,w]

Along [110] p2'mm'
a*=cl2
Origin at x,x,0

p4/mc'c’

(4) y, X,z [v,0,w]

(8) ¥,X,2+1/2 [v,uw]

(12) ¥,x,Z [v,0,w]

y,X,0 [0,0,w]

¥,%,1/2 [0,0,w]

0,x,1/4 [v,0,w]

0,x,3/4 [v,0,w]

x,%,1/4 [G,0,w]

%,x,3/4 [0,0,w]

0,0,z+1/2[0,0,w]



p4/m'cc 4/m'mm Tetragonal

No. 40.5.214 p4/m'2'/c2'/c

Origin at center (4/m’) at 4/m'cc

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations
1)1 (2)2 0,0,z (3) 4" 0,0,z @) 4 0,0,z
(1/0,0,0) (2,/0,0,0) (4,/0,0,0) (4,%10,0,0)

(5)2' 0y,1/4 (6) 2" x,0,1/4 ()2 x,x,1/4 (8)2' x,x,1/4
(2,/0,0,1/2) (2,10,0,1/2) (2,,/0,0,1/2) (2,,]0,0,1/2)
(91" 0,00 10y m' x,y,0 (11) 4* 0,0,z;0,0,0 (12) 4" 0,0,z; 0,0,0

(110,0,0) (m,|0,0,0) (4,10,0,0) (4,%]0,0,0)

(13) ¢ (0,0,1/2) x,0z (14)c(0,0,1/2) 0Oy.z (15)c(0,0,1/2) x%z (16)c(0,0,1/2) xx.z
(m,[0,0,1/2) (m,[0,0,1/2) (m,,|0,0,1/2) (m,,[0,0,1/2)

40.5.214 -1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

16 g 1

2 b 4/m'.

2 a 4272

Symmetry of special projections
Along [001] 4mm

Origin at 0,0,z

Coordinates

(1) x,y,z [u,v,w]

(5) X,y,2+1/2 [u,v,w]

9) xy.z [G,v,w]

(13) X,¥,2+1/2 [G,v,W] (14) X,y,z+1/2 [u,V,\W]

x,y,0 [u,v,0]

X,y,1/2 [u,v,0]

x,0,1/4 [0,v,w]

%,0,3/4 [ 0,7,W]

X,X,1/4 [u,0,w]

X,%,3/4 [0,u,W]

0,0,z [0,0,w]

0,0,0 [0,0,0]

0,0,1/4 [0,0,w]

t(0,0,1);

No. 40.5.214

@) 6 ©

(6) X,¥,2+1/2 [d,v,w]

(20) x,y,Z [u,v,W]

X,y,0 [G,v,0]

x,y,1/2 [G,v,0]

%,0,1/4 [0,v,w]

x,0,3/4 [0,v,W]

,%,1/4 [G,u,w]

X,X,3/4 [u,0,W]

0,0,z+1/2 [0,0,w]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,W]

a*=c/2
Origin at x,x,0

40.5.214 -2

(3) ¥.x,z [V,u,w]
(7) y,x,z+1/2 [v,a,w]
(11) y,x,Z [v,0,w]

(15) y,%,z+1/2 [v,uW] (16) y,x,z+1/2 [v,0,\W]

V,X,0 [v,u,0]

v,X,1/2 [v,0,0]

0,x,1/4 [v,0,w]

0,%,3/4 [v,0,\]

X,x,1/4 [u,u,w]

X,%,3/4 [0,0,W]

0,0,Z [0,0,W]

Along [100] p,,-.2'mm" Along [110] p,..2’mm’
a*=c/l2
Origin at x,0,0

p4/m'cc

(4) y, X,z [v,0,w]

(8) ¥,X,2+1/2 [v,uw]

(12) y,x,z [v,u,w]

y,X,0 [v,0,0]

v,X,1/2 [v,u,0]

0,%,1/4 [v,0,w]

0,%,3/4 [,0,\]

x,%,1/4 [G,0,w]

X,X,3/4 [u,u,w]

0,0,+1/2[0,0,W]



p4'/m'c'c 4'/m'm'm Tetragonal

No. 40.6.215 p4'/m2/c'2/c

Origin at center (4/m’) at 4/m'c'c

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

1)1 (2)2 0,0,z (3) 4" 0,0,z @) 4 0,0z
(1/0,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)

(5)2 0y,1/4 (6)2 x,0,1/4 (7) 2 x,x,1/4 (8)2' x,x,1/4
(2,/0,0,1/2) (2,10,0,1/2) (2,/0,0,1/2) (2;,10,0,1/2)

(91" 0,00 10y m' x,y,0 (11) 4* 0,0,z;0,00 (12) 4 0,0,z; 0,0,0
(1/0,0,0) (m,|0,0,0) (4,10,0,0) (4,%10,0,0)

(13) ¢ (0,0,1/2) x,0z (14)c (0,0,1/2) 0y,z (15)¢c(0,0,1/2) x,%Xz (16)c(0,0,1/2) xx.z
(m,|0,0,1/2) (m,|0,0,1/2) (m,,|0,0,1/2) (m,,[0,0,1/2)

40.6.215-1



Continued No. 40.6.215

Generators selected (1); t(0,0,1); (2); (3); (5); (9)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

16 g 1 (1) x,y,z [u,v,w] (2) X,y,z [4,v,w] 3) ¥,x,z [v,0,w]

5) x,y,z+1/2 [a,v,w]  (6) x,y,Zz+1/2 [uv,w]  (7) y,X,Z+1/2 [v,0,wW]

(9) %,¥.,2 [0,V,\W] (10) X,y,Z [U,V,W] (11) y.%,Z [V,u,w]

p4'/m'c'c

(4) y. X,z [V,u,w]
(8) y,X,z2+1/2 [v,u,w]

(12) y,x,Z [v,04,w]

(13) x,y,z+1/2 [u,v,w] (14) X,y,z+1/2 [G,v,w] (15) ¥,X,z+1/2 [v,u,w] (16) y,x,z+1/2 [v,l,w]

8 f m.. x,y,0 [u,v,0] X,y,0 [4,v,0] V,X,0 [v,0,0]
X,y,1/2 [aG,v,0] X,y,1/2 [u,v,0] y,X,1/2 [v,0,0]

8 e .2 x,0,1/4 [u,0,0] x,0,1/4 [G,0,0] 0,x,1/4 [0,u,0]
x,0,3/4 [G,0,0] x,0,3/4 [u,0,0] 0,%,3/4 [0,u,0]

8 d .2 X,X,1/4 [u,d,w] X, X,1/4 [G,u,w] X, X,1/4 [G,0,w]
X,X,3/4 [G,u,wW] X,X,3/4 [u,0,W] X,X,3/4 [u,u,w]

4 c 4. 0,0,z [0,0,0] 0,0,z+1/2 [0,0,0] 0,0,z [0,0,0]

2 b 4/m.. 0,0,0]0,0,0] 0,0,1/2 [0,0,0]

2 a 422 0,0,1/4 [0,0,0] 0,0,3/4 [0,0,0]

Symmetry of special projections
Along [001] 4m'm Along [100] p2m'm' Along [110] p,,- 2m'm'

a*=cl2 a*=cl2
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

40.6.215-2

y,X,0 [v,u,0]

v,X,1/2 [v,u,0]

0,%,1/4 [0,u,0]

0,x,3/4 [0,,0]

X,X,1/4 [u,u,w]

%,x,3/4 [0,0,w]

0,0,2+1/2 [0,0,0]



p4'/mcc’ 4'/mmm’ Tetragonal

No. 40.7.216 p4'/m2/c2/c

Origin at center (4/m) at 4/mcc'

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

1)1 (2)2 0,0,z (3) 4" 0,0,z @) 4 0,0z
(1/0,0,0) (2,/0,0,0) (4,10,0,0) (4,%10,0,0)

(5)2 0y,1/4 (6)2 x,0,1/4 (7) 2 x,x,1/4 (8)2' x,x,1/4
(2,/0,0,1/2) (2,10,0,1/2) (2,/0,0,1/2) (2;,10,0,1/2)

9)1 00,0 (10)m xy,0 (11) 4*' 0,0,z;0,0,0 (12) 4" 0,0,z;0,0,0
(10,0,0) (m,|0,0,0) (4,10,0,0) (4,%10,0,0)

(13) ¢ (0,0,1/2) x,0z (14)c(0,0,1/2) Oy,z (15)c (0,0,1/2) xXz (16)c (0,0,1/2) x,Xz
(m,[0,0,1/2) (m,[0,0,1/2) (m,,|0,0,1/2) (m,,[0,0,1/2)

40.7.216 -1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(13) X,¥,2+1/2 [G,v,W] (14) X,y,z+1/2 [u,V,\W]

16 g 1 (1) x,y,z [u,v,w]
(5) X,y,z+1/2 [G,v,W]
(9) X,y,Z [u,v,w]

8 f m X,y,0 [0,0,w]
X,y,1/2 [0,0,w]

8 e 2 x,0,1/4 [u,0,0]
x,0,3/4 [u,0,0]

8 d .2 X,X,1/4 [u,0,w]
X,X,3/4 [u,u,w]

4 c 4 0,0,z [0,0,0]

2 b 4/m 0,0,0 [0,0,0]

2 a 422 0,0,1/4 [0,0,0]

Symmetry of special projections

Along [001] 4mm1'
a*=cl2
Origin at 0,0,z

Origin at x,0,0

No. 40.7.216

@) 6 ©

(6) x,y,2+1/2 [u,v,W]

(10) x,y,Z [4,v,w]

X,y,0 [0,0,w]

X,y,1/2 [0,0,\]

%,0,1/4 [G,0,0]

x,0,3/4 [i1,0,0]

,%,1/4 [G,u,w]

X,X,3/4 [G,u,w]

0,0,z+1/2 [0,0,0]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

40.7.216 - 2

(3) ¥.x,z [v,0,W]
(7) y,x,z+1/2 [v,a,w]
(11) y,X,Z [v,0,W]

(15) y,%,z+1/2 [V,d,w]

v,x,0 [0,0,w]

y,X,1/2 [0,0,w]

0,x,1/4 [0,,0]

0,%,3/4 [0,d,0]

X,x,1/4 [G,0,w]

X,%,3/4 [0,0,W]

0,0, [0,0,0]

Along [100] p,,«~2'mm" Along [110] p2'mm'
a*=cl2
Origin at x,x,0

p4'/mcc'

(4) y. X,z [V,u,w]
(8) y,X,z2+1/2 [v,u,w]
(12) y,x,Z [v,u,w]

(16) y,x,z+1/2 [v,u,w]

y,X,0 [0,0,w]

¥,%,1/2 [0,0,w]

0,%,1/4 [0,u,0]

0,x,3/4 [0,u,0]

X,X,1/4 [u,u,w]

X,X,3/4 [u,u,w]

0,0,2+1/2 [0,0,0]



p4,/mmc

No. 41.1.217

Origin at center (mmm) at 4,/m2/mc

Asymmetric unit 0 < x;

Symmetry operations

M1
(1/0,0,0)

(5)2 0y,0
(2,/0,0,0)

9)1 00,0
(10,0,0)

(13) m x,0,z
(m,]0,0,0)

(2)2 0,0,z
(2,/10,0,0)

(6)2 x,0,0
(2,/00,0)

(10) m x,y,0
(m,|0,0,0)

(14) m 0,y,z
(m,]0,0,0)

O<y; 0<z<1/4

4/mmm

p4,/m2/m2/c

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

(4,10,0,1/2)

(7) 2 x,x,1/4
(2,410,0,1/2)

(11) 4* 0,0,z; 0,0,1/4
(4,10,0,1/2)

(15) ¢ (0,0,1/2) x,%,z
(m,,[0,0,1/2)

41.1.217-1

Tetragonal

(4) 4 (0,0,1/2) 0,0,z
(4,%10,0,1/2)

(8)2 x,x,1/4
(2,,0,0,1/2)

(12) 4 0,0,z; 0,0,1/4
(4,%10,0,1/2)

(16) c (0,0,1/2) x,x,z
(my,[0,0,1/2)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

16i 1

m2m.

m2m.

2mm.

mmm.

t(0,0,1);

Coordinates

(1) x,y,z [u,v,w]
(5) x,y,Z [a,v,w]
(9) X,y,Z [u,v,w]

(13) x,y,z [4,v,W]

0,y,z [u,0,0]

0,y,z [1,0,0]

x,y,0 [0,0,w]

X,y,0 [0,0,w]

X,X,1/4 [u,u,0]

X,X,3/4 [u,u,0]

x,0,1/2 [0,0,0]

x,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

No. 41.1.217

@); 6 ©

(6) X,y,Z [u,v,w]
(10) x,y,Z [4,v,w]

(14) X,y,z [u,v,W]

0,y,z [1,0,0]

0,y,Z [u,0,0]

X,y,0 [0,0,w]

X,y,0 [0,0,w]

,%,1/4 [G,0,0]

X,X,3/4 [04,0,0]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

41.1.217-2

(3) ¥,x,z+1/2 [V,u,w]
(7) y,x,2+1/2 [v,u,W]
(11) y,X,z+1/2 [V,u,w]

(15) ¥,%,2+1/2 [v,u,W]

y,0,z+1/2 [0,u,0]

y,0,z2+1/2 [0,u,0]

V,X,1/2 [0,0,w]

y,X,1/2 [0,0,wW]

X,x,3/4 [a4,u,0]

X,X,1/4 [G,u,0]

0,%,0 [0,0,0]

0,x,1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

p4,/mmc

(4) y,X,z+1/2 [v,0,w]
(8) y,X,z2+1/2 [v,U,w]
(12) ¥,x,2+1/2 [v,0,w]

(16) y,x,z+1/2 [v,0,W]

y,0,z+1/2 [0,1,0]

¥,0,2+1/2 [0,G,0]

y,X,1/2 [0,0,w]

¥,%,1/2 [0,0,W]

X,X,3/4 [u,d,0]

X,x,1/4 [u,d,0]

0,%,0 [0,0,0]

0,%,1/2 [0,0,0]

0,0,2+1/2[0,0,0]



Continued

Symmetry of special projections

Along [001] 4mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 41.1.217

Along [110] p,,«2'mm
a*=cl2
Origin at x,x,0

41.1.217-3

p4,/mmc



p4,/mmcl'

No. 41.2.218

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
11
(110,0,0)

(5)2 0y,0
(2,/0,0,0)

9)1 00,0
(10,0,0)

(13) m x,0,z
(m,]0,0,0)

For 1' + set
mr
(110,0,0y

(5)2" 0y,0
(2,10,0,0y

(91" 0,00
(1/0,0,0)

(13) m' x,0,z
(m,[0,0,0)

v

Origin at center (mmm1') at 4,/m2/mc1'

(2)2 0,0,z
(2,/10,0,0)

(6)2 x,0,0
(2,/00,0)

(10) m x,y,0
(m,|0,0,0)

(14) m 0,y,z
(m,]0,0,0)

(2)2° 0,0,z

(2,10,0,0)

(6)2' x,0,0
(2,/0,0,0y

(20) m" x,y,0
(m,0,0,0y

(14) m' 0,y,z
(m,[0,0,0)

4/mmm1’

p4,/m2/m2/cl’

1I

Tetragonal

S\ ~ley

[ty Tl

O<y; 0<z<1/4

(3) 4* (0,0,1/2) 0,0,z
(4,10,0,1/2)

(7) 2 x,x,1/4
(2,410,0,1/2)

(11) 4* 0,0,z; 0,0,1/4
(4,10,0,1/2)

(15) ¢ (0,0,1/2) x,X.zZ
(m,,|0,0,1/2)

(3) 4*'(0,0,1/2) 0,0,z

(4,/0,0,1/2)

(7)) 2" x,x,1/4
(24/0,0,1/2)

(11) 4*' 0,0,z; 0,0,1/4
(4,/0,0,1/2)

(15) ¢ (0,0,1/2) X%,z
(m,,|0,0,1/2)

41.2.218-1

ey [t

~fry [Cile

(4) 4 (0,0,1/2) 0,0,z
(4,%10,0,1/2)

(8)2 x,x,1/4
(2,,0,0,1/2)

(12) 4 0,0,z; 0,0,1/4
(4,%10,0,1/2)

(16) ¢ (0,0,1/2)
(m,,[0,0,1/2)

X, X,Z

(4) 47 (0,0,1/2) 0,0,z
(4,%10,0,1/2)

(8)2' x,x,1/4
(2,,/0,0,1/2)

(12) 4 0,0,z; 0,0,1/4
(4,%10,0,1/2)

(16) ¢ (0,0,1/2)
(M, |0,0,1/2)

X, X,Z



Continued No. 41.2.218 p4,/mmcl'

Generators selected (1); t(0,0,1); (2); (3); (5); (9); 1

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+
16 i 11 (1) x,y,z [0,0,0] (2) %,,2 [0,0,0] (3) ¥,x,z+1/2[0,0,0]  (4)y,%x,z+1/2[0,0,0]
(5) %,y,Z [0,0,0] (6) x,,Z [0,0,0] (7) y,x,z+1/2[0,0,0]  (8) ¥,%,z+1/2[0,0,0]
(9) %,¥.Z [0,0,0] (10) x,y.z [0,0,0] (11) y,x,2+1/2 [0,0,0] (12) ¥,x,2+1/2 [0,0,0]
(13) x,¥,2 [0,0,0] (14) X,y,z [0,0,0] (15) ¥,%,z+1/2 [0,0,0]  (16) y,x,z+1/2 [0,0,0]
8 h .m.1  0,y,z[0,0,0] 0,y,z [0,0,0] ¥,0,2+1/2 [0,0,0] y,0,2+1/2 [0,0,0]
0,y,Z [0,0,0] 0,9,z [0,0,0] y,0,2+1/2 [0,0,0] ¥,0,2+1/2 [0,0,0]
8 g m.l' xy,0[0,0,0] %,y,0 [0,0,0] ¥,x,1/2 [0,0,0] y,%,1/2 [0,0,0]
%,y,0 [0,0,0] x,y,0 [0,0,0] y,x,1/2 [0,0,0] ¥,%,1/2 [0,0,0]
8 f .21 x,x,1/4 [0,0,0] %,%,1/4 [0,0,0] %,x,3/4 [0,0,0] x,%,3/4 [0,0,0]

%,%,3/4 [0,0,0]

4 e m2m.l' x,0,1/2[0,0,0]

4 d m2m.1' x,0,0[0,0,0]

4 ¢ 2mm.l' 0,0,z[0,0,0]

2 b 4m21 0,0,1/4[0,0,0]

2 a mmm.l' 0,0,0[0,0,0]

X,X,3/4 [0,0,0]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

41.2.218 -2

x,%,1/4 [0,0,0]

0,%,0 [0,0,0]

0,x,1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

%,x,1/4 [0,0,0]

0,%,0 [0,0,0]

0,%,1/2 [0,0,0]

0,0,2+1/2[0,0,0]



Continued

Symmetry of special projections

Along [001] 4mm!' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 41.2.218

Along [110] p2mm21’
a*=cl2
Origin at x,x,0

41.2.218-3

p4,/mmcl'



p4,/m'm'c' 4/m'm'm' Tetragonal

No. 41.3.219 p4,/m2/m2/c'

Origin at center (m'm'm’) at 4,/m'2/m'c'

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

1)1 (2)2 0,0,z (3)47(0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(110,0,0) (2,|0,0,0) (4,10,0,1/2) (4,10,0,1/2)

(5)2 0y,0 (6) 2 x,0,0 (7)2 x,x,1/4 8)2 x,x,1/4
(2,10,0,0) (2,]0,0,0) (2,410,0,1/2) (24/0,0,1/2)

91 0,00 (10) m' x,y,0 (11) 4 0,0,z; 0,0,1/4 (12) 4 0,0,z; 0,0,1/4
(1/0,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)

(13) m' x,0,z (14) m' 0,y,z (15) ¢' (0,0,1/2) x, %,z (16)c'(0,0,1/2) x,X,z
(m,[0,0,0) (m,|0,0,0)' (m,,]0,0,1/2) (my,[0,0,1/2)'

41.3.219-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

16i 1

4 e m2m.

4 d m2m.

Coordinates

(1) x,y,z [u,v,w]

(13) x,y,z [u,v,w]

0,y,z [0,v,w]

0,y,z [0,v,W]

x,y,0 [u,v,0]

X,y,0 [a,v,0]

X,X,1/4 [u,u,0]

%,%,3/4 [0,0,0]

x,0,1/2 [u,0,0]

x,0,0 [u,0,0]

0,0,z [0,0,w]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

(0,0,1);

No. 41.3.219

@) 6 ©

(6) X,y,Z [u,v,w]
(20) x,y,Z [u,v,W]

(14) X,y,z [a,v,w]

0,y,z [0,v,w]

0,y,z[0,v,w]

x,y,0 [u,v,0]

,%,1/4 [0,0,0]

X,X,3/4 [u,u,0]

%,0,1/2 [G,0,0]

%,0,0 [01,0,0]

0,0,Z [0,0,W]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

41.3.219-2

(3) ¥,x,z+1/2 [V,u,w]
(7) y,x,z+1/2 [v,u,w]
(11) y,%,2+1/2 [v,G,W]  (12) ¥,x,2+1/2 [V,u,W]

(15) y,x,z+1/2 [v,a,w] (16) y,X,z+1/2 [v,u,w]

y,0,z+1/2 [v,0,w]

y,0,z2+1/2 [v,0,w]

v,X,1/2 [v,u,0]

Y,X,1/2 [v,u,0]

X,x,3/4 [a4,u,0]

X,X,1/4 [u,d,0]

0,x,0 [0,u,0]

0,x,1/2 [0,u,0]

0,0,z+1/2 [0,0,w]

p4,/m'm'c'

(4) y,X,z+1/2 [v,0,w]

(8) ¥,%,2+1/2 [V,0,W]

y,0,z+1/2 [v,0,w]

¥,0,2+1/2 [,0,W]

v,X,1/2 [v,0,0]

¥,%,1/2 [¥,6,0]

X,X,3/4 [u,d,0]

X,x,1/4 [a4,u,0]

0,%,0 [0,,0]

0,%,1/2 [0,d,0]

0,0,+1/2[0,0,W]



Continued

Symmetry of special projections

Along [001] 4m'm’ Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 41.3.219

Along [110] p2m'm'
a*=cl2
Origin at x,x,0

41.3.219-3

p4,/m'm'c'



p4,/mm'c' 4/mm'm'’ Tetragonal

No. 41.4.220 p4,/m2/m'2'/c'

Origin at center (m'm'm) at 4,/m2'/m'c'

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

1)1 (2)2 0,0,z (3)47(0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(110,0,0) (2,|0,0,0) (4,10,0,1/2) (4,10,0,1/2)

(5)2' 0y,0 (6) 2 x,0,0 (7) 2" x,x,1/4 (8) 2" x,x,1/4
(2,10,0,0) (2,]0,0,0) (24/0,0,1/2) (2410,0,1/2)

91 0,00 (10) m x,y,0 (11) 4" 0,0,2; 0,0,1/4 (12) 4 0,0,z; 0,0,1/4
(1/0,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)

(13) m' x,0,z (14) m' 0,y,z (15) ¢' (0,0,1/2) x, %,z (16)c'(0,0,1/2) x,X,z
(m,[0,0,0) (m,|0,0,0)' (m,,]0,0,1/2) (my,[0,0,1/2)'

41.4.220-1



Continued

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

Positions

Coordinates

Multiplicity,
Wyckoff letter,
Site symmetry

161 1 (1) x,y,z [u,v,w]
(5) X,y,Z [u,v,w]
(9) X,y,Z [u,v,w]
(13) x,y,z [u,v,w]

8 h .m 0,y,z [0,v,w]
0,y,z [0,v,w]

8 g m X,y,0 [0,0,w]
X,y,0 [0,0,w]

8 f .2 X,X,1/4 [u,0,w]
X,X,3/4 [u,u,w]

4 e m2m'. x,0,1/2[0,0,w]

4 d m2m'. x,0,0[0,0,w]

4 ¢ 2m'm 0,0,z [0,0,w]

2 b 4m2 0,0,1/4 [0,0,w]

2 a mmm'. 0,0,0[0,0,w]

No. 41.4.220

@) 6 ©

(6) x,y,Z [4,v,w]
(10) x,y,Z [4,v,w]

(14) X,y,z [a,v,w]

0,y,z [0,v,w]

0,y,z [0,v,w]

X,y,0 [0,0,w]

x,y,0 [0,0,w]

,%,1/4 [G,u,w]

X,X,3/4 [G,u,w]

%,0,1/2 [0,0,w]

%,0,0 [0,0,w]

0,0, [0,0,w]

0,0,3/4 [0,0,w]

0,0,1/2 [0,0,w]

41.4.220 -2

(3) ¥,x,z+1/2 [V,u,w]
(7) y,x,z+1/2 [v,a,w]
(11) y,X,z+1/2 [V,u,w]

(15) y,%,z+1/2 [V,d,w]

y,0,z+1/2 [v,0,w]

y,0,Z2+1/2 [v,0,w]

V,X,1/2 [0,0,w]

y,X,1/2 [0,0,w]

X,X,3/4 [u,u,w]

X,X,1/4 [u,u,w]

0,x,0 [0,0,w]

0,x,1/2 [0,0,w]

0,0,z+1/2 [0,0,w]

p4,/mm'c'

(4) y,X,z+1/2 [v,0,w]
(8) y,X,z+1/2 [v,u,w]
(12) y,x,2+1/2 [v,0,w]

(16) y,x,z+1/2 [v,u,w]

y,0,z+1/2 [v,0,w]

v,0,2+1/2 [v,0,w]

y,X,1/2 [0,0,w]

¥,%,1/2 [0,0,w]

X,%,3/4 [0,0,w]

,x,1/4 [0,0,w]

0,%,0 [0,0,w]

0,%,1/2 [0,0,w]

0,0,2+1/2[0,0,w]



Continued

Symmetry of special projections

Along [001] 4mm1' Along [100] p2'mm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 41.4.220

Along [110] p2’'mm'
a*=cl2
Origin at x,x,0

41.4.220-3

p4,/mm'c'



p4,/m'mc 4/m'mm Tetragonal

No. 41.5.221 p4,/m'2/m2/c

Origin at center (mmm) at 4,/m'2'/mc

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

1)1 (2)2 0,0,z (3)47(0,0,1/2) 0,0,z (4)4 (0,0,1/2) 0,0,z
(110,0,0) (2,|0,0,0) (4,10,0,1/2) (4,10,0,1/2)

(5)2' 0y,0 (6) 2 x,0,0 (7) 2" x,x,1/4 (8) 2" x,x,1/4
(2,10,0,0) (2,]0,0,0) (24/0,0,1/2) (2410,0,1/2)

91 0,00 (10) m' x,y,0 (11) 4 0,0,z; 0,0,1/4 (12) 4 0,0,z; 0,0,1/4
(1/0,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)

(13) m x,0,z (14) m 0,y,z (15) ¢ (0,0,1/2) x,x,z (16)c (0,0,1/2) x,x,z
(m,]0,0,0) (m,|0,0,0) (m,,]0,0,1/2) (my,[0,0,1/2)

41.5.221-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

16i 1

2mm.

m'2'm.

m'2'm.

(0,0,1);

Coordinates

(1) x,y,z [u,v,w]

(13) x,y,z [4,v,W]

0,y,z [u,0,0]

0,y,Z [u,0,0]

x,y,0 [u,v,0]

X,y,0 [u,v,0]

X,X,1/4 [u,0,w]

,%,3/4 [0,u,W]

x,0,1/2 [0,v,0]

x,0,0 [0,v,0]

0,0,z [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

No. 41.5.221

@) 6 ©

(6) x,y,Z [4,v,w]
(20) x,y,Z [u,v,W]

(14) X,y,z [u,v,W]

0,y,z [0,0,0]

0,y.z [0,u,0]

x,y,0 [a,v,0]

,%,1/4 [G,u,w]

X,X,3/4 [u,0,W]

%,0,1/2 [0,v,0]

%,0,0 [0,,0]

0,0,z [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

41.5.221-2

(3) ¥,x,z+1/2 [V,u,w]
(7) y,x,z+1/2 [v,a,w]
(11) y,X,z+1/2 [v,0,W]

(15) ¥,%,2+1/2 [V,u,W]

y,0,z+1/2 [0,u,0]

y,0,2+1/2 [0,G,0]

V,X,1/2 [v,u,0]

v,X,1/2 [v,0,0]

X,X,3/4 [u,u,w]

x,%,1/4 [G,0,W]

0,x,0 [¢,0,0]

0,x,1/2 [¥,0,0]

0,0,z+1/2 [0,0,0]

p4,/m'mc

(4) y,X,z+1/2 [v,0,w]
(8) y,X,z+1/2 [v,u,w]
(12) y,x,z+1/2 [v,u,wW]

(16) y,x,z+1/2 [v,0,W]

y,0,z+1/2 [0,1,0]

¥,0,2+1/2 [0,u,0]

v,X,1/2 [v,0,0]

v,X,1/2 [v,u,0]

x,%,3/4 [0,0,w]

X,x,1/4 [u,u,w]

0,%,0 [v,0,0]

0,%,1/2 [v,0,0]

0,0,2+1/2 [0,0,0]



Continued

Symmetry of special projections

Along [001] 4mm Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 41.5.221

Along [110] p,,-2m'm
a*=cl2
Origin at x,x,0

41.5.221-3

p4,/m'mc



p4,/m'mc'

No. 41.6.222

Origin at center (mmm) at 4,'/m'2/mc'

Asymmetric unit 0 < x;

Symmetry operations

M1
(1/0,0,0)

(5)2' 0y,0
(2,/0,0,0y

(91" 0,00
(1/0,0,0)

(13) m x,0,z
(m,]0,0,0)

(2)2 0,0,z
(2,/10,0,0)

(6)2' x,0,0
(2,0.0,0)

(20) m' x,y,0
(m,|0,0,0)

(14) m 0)y,z
(m,]0,0,0)

4'/m'mm'

p4,/m'2'/m2/c'

Tetragonal

O<y; 0<z<1/4

(3) 4" (0,0,1/2) 0,0,z
(4,10,0,1/2)

(7) 2 x,x,1/4
(2,410,0,1/2)

(11) 4* 0,0,z; 0,0,1/4
(4,10,0,1/2)

(15) ¢ (0,0,1/2) X%,z
(m,,[0,0,1/2)

41.6.222 -1

(4) 47 (0,0,1/2) 0,0,z
(4,%]0,0,1/2)

(8)2 x,x,1/4
(2,,]0,0,1/2)

(12) 4 0,0,z; 0,0,1/4
(4,%10,0,1/2)

(16) c' (0,0,2/2) x,x,z
(my,|0,0,1/2)'



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

16i 1

4 e m2m.

4 d m2'm.

Coordinates

(1) x,y,z [u,v,w]

(13) x,y,z [4,v,W]

0,y,z [u,0,0]

0,y,Z [u,0,0]

x,y,0 [u,v,0]

X,y,0 [u,v,0]

X,X,1/4 [u,u,0]

%,%,3/4 [0,0,0]

x,0,1/2 [0,v,0]

x,0,0 [0,v,0]

0,0,z [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

(0,0,1);

No. 41.6.222

@) 6 ©

(2) x,y,z [u,v,W]

(6) x,y,Z [4,v,w]

(10) x,y,Z [u,v,W]

(14)Xx,y,z [u,v,W]

0,y,z [1,0,0]

0,y.Z [G4,0,0]

x,y,0 [a,v,0]

,%,1/4 [0,0,0]

X,X,3/4 [u,u,0]

%,0,1/2 [0,v,0]

%,0,0 [0,,0]

0,0, [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

41.6.222 - 2

(3) ¥,x,z+1/2 [v,u,w]
(7) ¥, X,2+1/2 [v,u,w]
(11) y,X,z+1/2 [v,u,w]

(15) y,%,z+1/2 [V,d,w]

¥,0,2+1/2 [0,G,0]

y,0,z2+1/2 [0,u,0]

v,X,1/2 [v,0,0]

v,X,1/2 [v,u,0]

X,x,3/4 [u,d,0]

X,X,1/4 [G,u,0]

0,x,0 [v,0,0]

0,x,1/2 [v,0,0]

0,0,z+1/2 [0,0,0]

p4,/m'mc'

(4) y,X,z+1/2 [v,u,wW]
(8) y,X,z+1/2 [v,u,w]
(12) y,x,2+1/2 [v,0,w]

(16) y,x,z+1/2 [v,u,w]

y,0,z+1/2 [0,u,0]

¥,0,2+1/2 [0,G,0]

v, X,1/2 [v,u,0]

¥,%,1/2 [¥,6,0]

X,X,3/4 [04,u,0]

X,x,1/4 [u,d,0]

0,%,0 [¢,0,0]

0,%,1/2 [,0,0]

0,0,2+1/2[0,0,0]



Continued

Symmetry of special projections

Along [001] 4mm’ Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 41.6.222

Along [110] p2m'm'
a*=cl2
Origin at x,x,0

41.6.222 -3

p4,/m'mc'



p4,/m'm'c 4'/m'm'm Tetragonal

No. 41.7.223 p4,/m2/m'2'/c

Origin at center (m'm'm’) at 4,/m'2/m'c

Asymmetricunit 0<x; 0<y; 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
(110,0,0) (2,|0,0,0) (4,10,0,1/2) (4,10,0,1/2)

(5)2 0y,0 (6) 2 x,0,0 (7) 2" x,x,1/4 (8) 2" x,x,1/4
(2,10,0,0) (2,]0,0,0) (24/0,0,1/2) (24,10,0,1/2)

91 0,00 (10) m' x,y,0 (11) 4" 0,0,2; 0,0,1/4 (12) 4 0,0,z; 0,0,1/4
(1/0,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)

(13) m' x,0,z (14) m' 0,y,z (15) ¢ (0,0,1/2) x,x,z (16)c (0,0,1/2) x,x,z
(m,[0,0,0) (m,|0,0,0)' (m,,]0,0,1/2) (my,[0,0,1/2)

41.7.223-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

16i 1

4 e m2m.

4 d m2m.

(0,0,1);

Coordinates

(1) x,y,z [u,v,w]

(13) x,y,z [u,v,w]

0,y,z [0,v,w]

0,y,z [0,v,W]

x,y,0 [u,v,0]

X,y,0 [a,v,0]

X,X,1/4 [u,0,w]

X,%,3/4 [0,0,W]

x,0,1/2 [u,0,0]

x,0,0 [u,0,0]

0,0,z [0,0,w]

0,0,1/4 [0,0,w]

0,0,0 [0,0,0]

No. 41.7.223

@) 6 ©

(6) x,y,Z [u,v,w]

(10) x,y,Z [u,v,w]

(14) X,y,z [a,v,w]

0,y,z [0,v,w]

0,y,z[0,v,w]

x,y,0 [u,v,0]

,%,1/4 [G,u,w]

X,X,3/4 [u,u,w]

%,0,1/2 [G,0,0]

%,0,0 [G1,0,0]

0,0,Z [0,0,W]

0,0,3/4 [0,0,W]

0,0,1/2 [0,0,0]

41.7.223 -2

(3) ¥,x,z+1/2 [v,u,w]
(7) y,x,2+1/2 [v,0,w]
(11) y,X,z2+1/2 [v,u,w]

(15) ¥,%,2+1/2 [V,u,W]

y,0,z+1/2 [v,0,w]

y,0,Z2+1/2 [v,0,w]

v,X,1/2 [v,0,0]

v,X,1/2 [v,0,0]

X,X,3/4 [G,0,w]

X,X,1/4 [u,0,w]

0,x,0 [0,,0]

0,x,1/2 [0,,0]

0,0,z+1/2 [0,0,W]

p4,/m'm'c

(4) y,X,z+1/2 [v,u,w]
(8) ¥, X,z+1/2 [v,u,w]
(12) y,x,2+1/2 [v,0,w]

(16) y,x,z+1/2 [v,0,W]

y,0,z+1/2 [v,0,w]

v,0,2+1/2 [v,0,w]

v, X,1/2 [v,u,0]

V,X,1/2 [v,u,0]

X,X,3/4 [u,u,w]

X,X,1/4 [G,u,w]

0,%,0 [0,u,0]

0,%,1/2 [0,u,0]

0,0,2+1/2[0,0,w]



Continued

Symmetry of special projections

Along [001] 4m'm Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 41.7.223

Along [110] p,,-2m'm
a*=cl2
Origin at x,x,0

41.7.223-3

p4,/m'm'c



p4,/mmc' 4'/mmm’ Tetragonal

No. 41.8.224 p4,/m2/m2'/c

Origin at center (mmm) at 4,/m2/mc'

Asymmetricunit 0<x; 0<y; 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
(110,0,0) (2,|0,0,0) (4,10,0,1/2) (4,10,0,1/2)

(5)2 0y,0 (6)2 x,0,0 (7) 2" x,x,1/4 (8) 2" x,x,1/4
(2,10,0,0) (2,]0,0,0) (24/0,0,1/2) (24,10,0,1/2)

91 0,00 (10) m x,y,0 (11) 4 0,0,z; 0,0,1/4 (12) 4 0,0,z; 0,0,1/4
(1/0,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)

(13) m x,0,z (14) m 0)y,z (15) ¢' (0,0,1/2) x,%,z (16)c'(0,0,1/2) x,X,z
(m,]0,0,0) (m,|0,0,0) (m,,]0,0,1/2) (my,|0,0,1/2)'

41.8.224 -1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

16i 1

4 e m2m.

4 d m2m.

Coordinates

(1) x,y,z [u,v,w]
(5) x,y,Z [4,v,w]
(9) X,y,Z [u,v,w]

(13) x,y,z [4,v,W]

0,y,z [u,0,0]

0,y,z [1,0,0]

x,y,0 [0,0,w]

X,y,0 [0,0,w]

X,X,1/4 [u,0,w]

,%,3/4 [u,0,w]

x,0,1/2 [0,0,0]

x,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

No. 41.8.224

@) 6 ©

(6) x,y,Z [u,v,w]

(10) x,y,Z [4,v,w]

(14) x,y,z [u,v,W]

0,y,z [1,0,0]

0,y,Z [u,0,0]

X,y,0 [0,0,w]

X,y,0 [0,0,w]

,%,1/4 [G,u,w]

X,X,3/4 [G,u,w]

%,0,1/2 [0,0,0]

%,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

41.8.224 - 2

(3) ¥,x,z+1/2 [v,u,w]
(7) y,x,2+1/2 [v,0,w]
(11) y,x,z+1/2 [v,0,W]

(15) y,%,z+1/2 [V,d,w]

¥,0,2+1/2 [0,G,0]

y,0,2+1/2 [0,G,0]

V.x,1/2 [0,0,w]

y,X,1/2 [0,0,w]

X,X,3/4 [G,0,w]

x,%,1/4 [G,0,W]

0,%,0 [0,0,0]

0,x,1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

p4,/mmc'

(4) y,X,z+1/2 [v,u,w]
(8) ¥, X,z+1/2 [v,u,w]
(12) y,x,z+1/2 [v,u,wW]

(16) y,x,z+1/2 [v,u,w]

y,0,z+1/2 [0,u,0]

¥,0,2+1/2 [0,u,0]

y,X,1/2 [0,0,W]

¥,%,1/2 [0,0,w]

X,X,3/4 [u,u,w]

X,x,1/4 [u,u,w]

0,%,0 [0,0,0]

0,%,1/2 [0,0,0]

0,0,2+1/2[0,0,0]



Continued

Symmetry of special projections

Along [001] 4mm’ Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 41.8.224

Along [110] p2’'mm'
a*=cl2
Origin at x,x,0

41.8.224 -3

p4,/mmc'



p4,/mm'c 4'/mm'm Tetragonal

No. 41.9.225 p4,/m2/m'2/c

Origin at center (m'm'm) at 4,'/m2'/m'c

Asymmetricunit 0<x; 0<y; 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
(110,0,0) (2,|0,0,0) (4,10,0,1/2) (4,10,0,1/2)

(5)2' 0y,0 (6) 2 x,0,0 (7)2 x,x,1/4 8)2 x,x,1/4
(2,/0,0,0) (2,]0,0,0) (2,410,0,1/2) (2410,0,1/2)

91 0,00 (10) m x,y,0 (11) 4 0,0,z; 0,0,1/4 (12) 4 0,0,z; 0,0,1/4
(1/0,0,0) (m,|0,0,0) (4,/0,0,1/2) (4,%0,0,1/2)

(13) m' x,0,z (14) m' 0,y,z (15) ¢ (0,0,1/2) x,x,z (16)c (0,0,1/2) x,x,z
(m,[0,0,0) (m,|0,0,0)' (m,,]0,0,1/2) (my,[0,0,1/2)

41.9.225-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

16i 1

4 e m2m.

4 d m2'm.

(0,0,1);

Coordinates

(1) x,y,z [u,v,w]
(5) X,y,Z [u,v,w]
(9) X,y,Z [u,v,w]

(13) x,y,z [u,v,w]

0,y,z [0,v,w]

0,y,z [0,v,w]

x,y,0 [0,0,w]

X,y,0 [0,0,w]

X,X,1/4 [u,u,0]

X,X,3/4 [u,u,0]

x,0,1/2 [0,0,w]

x,0,0 [0,0,w]

0,0,z [0,0,w]

0,0,1/4 [0,0,0]

0,0,0 [0,0,w]

No. 41.9.225

@) 6 ©

(6) x,y,Z [4,v,w]

(10) x,y,Z [4,v,w]

(14) x,y,z [a,v,w]

0,y,z [0,v,w]

0,y,z [0,v,w]

X,y,0 [0,0,w]

x,y,0 [0,0,w]

,%,1/4 [G,0,0]

X,X,3/4 [04,0,0]

%,0,1/2 [0,0,w]

%,0,0 [0,0,w]

0,0, [0,0,w]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,W]

41.9.225-2

(3) ¥,x,z+1/2 [v,u,w]
(7) ¥, X,2+1/2 [v,u,w]
(11) y,x,z+1/2 [v,0,W]

(15) ¥,%,2+1/2 [V,u,W]

y,0,z+1/2 [v,0,w]

y,0,2+1/2 [v,0,w]

V.x,1/2 [0,0,w]

y,X,1/2 [0,0,W]

X,x,3/4 [u,d,0]

X,X,1/4 [u,d,0]

0,x,0 [0,0,W]

0,x,1/2 [0,0,W]

0,0,z+1/2 [0,0,W]

p4,/mm'c

(4) y,X,z+1/2 [v,u,w]
(8) y,X,z+1/2 [v,u,w]
(12) y,x,z+1/2 [v,u,wW]

(16) y,x,z+1/2 [v,0,W]

y,0,z+1/2 [v,0,w]

¥,0,2+1/2 [,0,W]

y,X,1/2 [0,0,W]

¥,%,1/2 [0,0,W]

X,X,3/4 [04,u,0]

X,x,1/4 [a4,u,0]

0,%,0 [0,0,\]

0,%,1/2 [0,0,\]

0,0,2+1/2[0,0,W]



Continued

Symmetry of special projections

Along [001] 4mm1' Along [100] p2'mm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 41.9.225

Along [110] p,,«2'mm
a*=cl2
Origin at x,x,0

41.9.225-3

p4,/mm'c



p3 3 Trigonal

No. 42.1.226 p3
X
X
t A
+

Originon 3
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z

(10,0,0) (3,/0,0,0) (3,%0,0,0)

42.1.226 -1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

3 b1 (1) x,y,z [u,v,w]

1 a 3. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 3 Along [100] p1
a*=c
Origin at 0,0,z Origin at x,0,0

No. 42.1.226

(2) ¥,x-y,z [V,u-v,w]

Along [210] p1
a*=c
Origin at x,x/2,0

42.1.226 - 2

(3) X+y,X,z [G+Vv,0,w]

p3



p31 31 Trigonal

No. 42.2.227 p31'
1 1
x
+
t A
*
Origin on 31'

Asymmetricunit 0<x; 0<y; 0<z<l1

Symmetry operations
For 1 + set
11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%0,0,0)
For 1' + set
(1)1 (2)3*' 0,0,z (3)3 0,0,z
(110,0,0) (3,/0,0,0) (3,%/0,0,0)

42.2.227 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

3 b 11 (1) x,y,z [0,0,0]

1 a 3.1 0,0,z [0,0,0]

Symmetry of special projections

Along [001] 31 Along [100] p11'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 42.2.227

1+

(2) ¥:x-y,z [0,0,0]

Along [210] p11'
a*=c
Origin at x,x/2,0

42.2.227 - 2

(3) X+vy,x,z [0,0,0]

p31'



P,c3 31

No. 42.3.228 Psc 3
tl
A
Origin on 3
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For (0,0,0) + set
1 (2) 3" 0,0,z
(10,0,0) (3,/0,0,0)
For (0,0,1) + set
(1) t' (0,0,2) (2)3*'(0,0,1) 0,0,z

(110,0,1) (3,/0,0,1)

42.3.228 -1

Trigonal

(3)3 0,0,z
(3,%10,0,0)

(3)37(0,0,1) 0,0,z
(3,%/0,0,1)



Continued No. 42.3.228
Generators selected (1); t(0,0,1)'; (2)
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

3 b1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
1 a 3. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 31 Along [100] p,+1
a*=c
Origin at 0,0,z Origin at x,0,0

Along [210] p,.+1
a*=c
Origin at x,x/2,0

42.3.228 - 2

p2C 3

(3) X+y,X,z [G+Vv,0,w]



p3; 3 Trigonal

No. 43.1.229 p3,

X
3
t A
-+~
Origin on 3,
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (2) 3* (0,0,1/3) 0,0,z (3) 3 (0,0,2/3) 0,0,z
(10,0,0) (3,/0,0,1/3) (32'1\0,0,2/3)

43.1.229-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

3 al (1) x,y,z [u,v,w]

Symmetry of special projections

Along [001] 3 Along [100] p1
a*=c
Origin at 0,0,z Origin at x,0,0

No. 43.1.229

(2) ¥,x-y,z+1/3 [v,u-v,w]

Along [210] p1
a*=c
Origin at x,x/2,0

43.1.229-2

P3,

(3) x+y,X,z+2/3 [U+Vv,0,w]



p3,1 31 Trigonal

No. 43.2.230 p3,1'

1I

x

&
wi=

t A
+*
Origin on 31'
Asymmetricunit 0<x; 0<y; 0<z<l1
Symmetry operations
For 1 + set
11 (2) 3" (0,0,1/3) 0,0,z (3) 3 (0,0,2/3) 0,0,z
(10,0,0) (3,/0,0,1/3) (3,%0,0,2/3)
For 1' + set
au (2) 3" (0,0,1/3) 0,0,z (3) 3 (0,0,2/3) 0,0,z
(1/0,0,0) (3,/0,0,1/3)' (3,%/0,0,2/3)

43.2.230-1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

3 a 11 (1) x,y,z [0,0,0]

Symmetry of special projections

Along [001] 31 Along [100] p11'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 43.2.230

1+

(2) y,x-y,z+1/3 [0,0,0]

Along [210] p11'
a*=c
Origin at x,x/2,0

43.2.230- 2

p3,1

(3) X+y,X,z+2/3 [0,0,0]



P23, 31 Trigonal

No. 43.3.231 Py 3,

~+
}/
\
re

-+
Origin on 3;'
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
For (0,0,0) + set
1 (2)3" (0,0,1/3) 0,0,z (3) 37(0,0,2/3) 0,0,z
(10,0,0) (3,/0,0,1/3) (3,%0,0,2/3)
For (0,0,0) + set
(1) t' (0,0,2) (2) 3" (0,0,4/3) 0,0,z (3) 37 (0,0,5/3) 0,0,z
(110,0,1) (3,/0,0,4/3) (3,%0,0,5/3)

43.3.231-1



Continued No. 43.3.231 P 3,

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
3 al (1) x,y,z [u,v,w] (2) ¥,x-y,z+1/3 [v,0+V,W] (3) x+y,X,z+2/3 [G+v,0,w]
Symmetry of special projections
Along [001] 31 Along [100] p,,.1 Along [210] p,,«1
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

43.3.231-2



p3, 3 Trigonal

No. 44.1.232 p3,

X
X
3
t &
+
Origin on 3,
Asymmetricunit 0<x; 0<y; 0<z<1
Symmetry operations
11 (2) 3* (0,0,2/3) 0,0,z (3) 3 (0,0,1/3) 0,0,z
(10,0,0) (3,/0,0,2/3) (32'1\0,0,1/3)

44.1.232 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

3 al (1) x,y,z [u,v,w]

Symmetry of special projections

Along [001] 3 Along [100] p1
a*=c
Origin at 0,0,z Origin at x,0,0

No. 44.1.232

(2) ¥,x-y,z+2/3 [v,u-v,w]

Along [210] p1
a*=c
Origin at x,x/2,0

44.1.232 - 2

P3,

(3) x+y,x,z+1/3 [U+v,0,w]



p3,1

No. 44.2.233

31

p3,1

Trigonal

wir?

Origin on 3,1'
Asymmetric unit 0 < x;
Symmetry operations
For 1 + set
1
(10,0,0)
For 1' + set

omr
(1/0,0,0y

(2) 3* (0,0,2/3) 0,0,z
(3,/0,0,2/3)

(2) 3" (0,0,2/3) 0,0,z
(3,/0,0,2/3)

44.2.233-1

(3) 3 (0,0,1/3) 0,0,
(3,%10,0,1/3)

(3)37(0,0,1/3) 0,0,z
(3,%/0,0,1/3)



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

3 a 11 (1) x,y,z [0,0,0]

Symmetry of special projections

Along [001] 31 Along [100] p11'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 44.2.233

1+

(2) y,x-y,z+2/3 [0,0,0]

Along [210] p11'
a*=c
Origin at x,x/2,0

44.2.233 -2

p3,1

(3) X+y,x,z+1/3 [0,0,0]



P23 31

No. 44.3.234 Py 3;

Trigonal

t X

Origin on 3,
Asymmetricunit 0<x; 0<y; 0<z<l1
Symmetry operations

For (0,0,0) + set

1)1 (2) 3" (0,0,2/3) 0,0,z
(10,0,0) (3,10,0,2/3)
For (0,0,1) + set
(1) t (0,0,1) (2) 3" (0,0,5/3) 0,0,z
(10,0,1) (3,/0,0,5/3)

44.3.234 -1

(3)37(0,0,1/3) 0,0,z
(3,%/0,0,1/3)

(3) 3 (0,0,4/3) 0,0,z
(3,%10,0,4/3)



Continued No. 44.3.234 P 3;

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
3 al (1) x,y,z [u,v,w] (2) ¥,x-y,z+2/3 [v,u-v,w] (3) x+y,x,z+1/3 [u-v,u,w]
Symmetry of special projections
Along [001] 31 Along [100] p,,.1 Along [210] p,,«1
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

44.3.234 - 2



p3 3 Trigonal
No. 45.1.235 p3
X
!
X
t &
N
+

Origin at center (3)
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z

(110,0,0) (3,/0,0,0) (3,%10,0,0)
(41 0,00 (5)3* 0,0,z; 0,0,0 (6) 3" 0,0,z; 0,0,0

(110,0,0) (3,/0,0,0) (3,%10,0,0)

45.1.235-1



Continued No. 45.1.235
Generators selected (1); t(0,0,1); (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 d 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]

(4) X,y,Z [u,v,w] (5) y,x+Yy,Z [V,u-v,w]

2 ¢ 3. 0,0,z [0,0,w] 0,0, [0,0,w]
1 b 3. 0,0,1/2 [0,0,w]
1 a 3. 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] &' Along [100] p2'11 Along [210] p2'11
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

45.1.235-2

(3) X+y,X,z [G+Vv,0,wW]

(6) X-y,x,z [U+Vv,0,wW]



p31 31 Trigonal

No. 45.2.236 p31

Origin at center (31')

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations
For 1 + set
11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%0,0,0)
(4)1 0,0,0 (5)3* 0,0,z; 0,0,0 (6) 3° 0,0,; 0,0,0
(1/0,0,0) (3,/0,0,0) (§Z'1\O,O,0)
For 1' + set
(1)1 (2)3* 0,0,z (3)3 0,0,z
(1/0,0,0) (3,/0,0,0) (3,%/0,0,0)
(4)1'" 0,00 (5)3*" 0,0,z; 0,0,0 (6) 3" 0,0,z; 0,0,0
(1]0,0,0) (3,/0,0,0) (3,%0,0,0)

45.2.236 -1



Continued No. 45.2.236 p31
Generators selected (1); t(0,0,1); (2); 4); 1

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1'+
6 d 11 (1) x,y,z [0,0,0] (2) y,x-y,z [0,0,0] (3) x+vy,x,z [0,0,0]
(4) x,y,2 [0,0,0] (5) y,x+y,z [0,0,0] (6) x-y,x,z [0,0,0]
2 ¢ 3.1 0,0,z [0,0,0] 0,0,z [0,0,0]
1 b 3.1 0,0,1/2 [0,0,0]
1 a 3.1 0,0,0[0,0,0]
Symmetry of special projections
Along [001] 61' Along [100] p2111 Along [210] p2111
a*=c¢ a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

45.2.236 - 2



p3' 3 Trigonal

No. 45.3.237 p3'
X
]
X
t s
N
-+

Origin at center (3")
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z

(110,0,0) (3,/0,0,0) (3,%10,0,0)
(41 0,00 (5)3*" 0,0,z;0,0,0 (6) 3" 0,0,z; 0,0,0

(110,0,0) (3,/0,0,0) (3,%0,0,0)

45.3.237-1



Continued No. 45.3.237
Generators selected (1); t(0,0,1); (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 d 1 1) x,y,z [u,v,w] (2) ¥, x-y,z [V,u-v,w]
(4) x,y,z [0,v,W] (5) y,X+y,Z [v,0+Vv,W]

2 ¢ 3. 0,0,z [0,0,w] 0,0,7 [0,0,W]

1 b 3. 0,0,1/2 [0,0,0]

1 a 3. 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 6 Along [100] p211 Along [210] p211
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

45.3.237 -2

(3) x+y,x,z [U+Vv,0,w]

(6) x-y,x,Z [u-v,u,w]



P,.3 31 Trigonal

No. 45.4.238 Py 3
X
!
X
. .
t s
N
-+
Origin at center (3)
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For (0,0,0) + set

11 (2)3* 0,0,z (3)3 0,0,z

(10,0,0) (3,/0,0,0) (3,%0,0,0)
(4)1 0,0,0 (5)3* 0,0,z; 0,0,0 (6) 3° 0,0,; 0,0,0

(1/0,0,0) (3,/0,0,0) (3,%10,0,0)

For (0,0,1) + set

(1) t (0,0,1) (2) 3*'(0,0,1) 0,0,z (3)37(0,0,1) 0,0,z

(110,0,1) (3,/0,0,1) (32'1\0,0,1)'
(4) 1" 0,0,1/2 (5)3*" 0,0,z; 0,0,1/2 (6) 3" 0,0,z; 0,0,1/2

(1/0,0,2) (3,/0,0,1) (3,%0,0,2)

454,238 -1



Continued No. 45.4.238
Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
6 d 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) xX,y,Z [u,v,w] (5) y,X+y,Z [Vv,u-v,w]
2 ¢ 3. 0,0,z [0,0,w] 0,0,z [0,0,w]
1 b 3. 0,0,1/2 [0,0,0]
1 a 3. 0,0,0 [0,0,w]
Symmetry of special projections
Along [001] 61' Along [100] p,,-2'11  Along [210] p,.-2'11
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

45.4.238 - 2

p2C 3

(3) X+y,X,z [G+Vv,0,w]

(6) X-y,x,z [U+Vv,0,w]



p312 312 Trigonal

No. 46.1.239 p312
X
4
_\,
t «
A
+

Origin at 312
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z

(10,0,0) (3,/0,0,0) (3,%0,0,0)
4)2 xx,0 B)2 x,2x,0 (6) 2 2x,x,0

(25/0,0,0) (2,]0,0,0) (2,/0,0,0)

46.1.239-1



Continued No. 46.1.239

Generators selected (1); t(0,0,1); (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 f 1 (1) x,y,z [u,v,w] (2) y,x-y,z [V,u-v,w]
(4) ¥,%,Z [v,0,W] (5) X+y,y,z [G+V,v,W]

3 e .2 X,X,1/2 [u,0,0] X,2X,1/2 [u,2u,0]

3 d .2 X,X,0 [u,0,0] X,2X,0 [u,2u,0]

2 ¢ 3. 0,0,z [0,0,w] 0,0,z [0,0,w]

1 b 32 0,0,1/2 [0,0,0]

1 a 32 0,0,0[0,0,0]

Symmetry of special projections

Along [001] 3m' Along [100] p1m'1 Along [210] p211
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

46.1.239 - 2

p312

(3) X+y,X,z [G+Vv,0,w]

(6) X,X-y,Z [u,u-v,w]

2%,%,1/2 [20,0,0]

2%,%,0 [20,0,0]



p3121' 3121 Trigonal

No. 46.2.240 p3121'
1I
x /
~ +
t Py
* \
Origin at 3121
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For 1 + set
11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%0,0,0)
4)2 xx,0 B)2 x,2x,0 (6) 2 2x,x,0
(2,/0,0,0) (2,/0,0,0) (2,/0,0,0)
For 1' + set
(1)1 (2)3*" 0,0,z (3)3 0,0,z
(1/0,0,0) (3,/0,0,0) (3,%/0,0,0)
(4) 2 x,%,0 (5) 2" x,2x,0 (6) 2 2x,x,0
(25/0,0,0) (2,/0,0,0) (2,/0,0,0)

46.2.240-1



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
6 f 11 (1) x,y,2 [0,0,0]
(4) y,x,2 [0,0,0]
3 e .21 X,X,1/2 [0,0,0]
3 d .21 X,X,0 [0,0,0]
2 ¢ 3.1 0,0,z [0,0,0]
1 b 3271 0,0,1/2 [0,0,0]
1 a 321 0,0,0[0,0,0]
Symmetry of special projections
Along [001] 3m1' Along [100] p1m11'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 46.2.240

1+
(2) ¥:x-y,2 [0,0,0]

(5) x+v,y,Z [0,0,0]

x,2x,1/2 [0,0,0]

x,2x,0 [0,0,0]

0,0,z [0,0,0]

Along [210] p2111

a*=c
Origin at x,x/2,0

46.2.240- 2

(3) x+y,x,z [0,0,0]

(6) x,x-y,z [0,0,0]

2%,%,1/2 [0,0,0]

2%,%,0 [0,0,0]

p3121'



p312' 312

No. 46.3.241 p312'

Origin at 312'

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

1 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)

(4)2° xx,0 (5) 2" x,2x,0
(2,/0,0,0) (2,/0,0,0)

46.3.241-1

(3)3 0,0,z
(3,%0,0,0)

(6) 28 2x,x,0
(2,/0,0,0y

Trigonal



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

6 f 1 (1) x,y,z [u,v,w]

(4) ¥,X,Z [v,u,w]

3 e .2 X,X,1/2 [u,u,w]
3d .2 X,X,0 [u,u,w]
2 ¢ 3. 0,0,z [0,0,w]
1 b 32 0,0,1/2 [0,0,w]
1 a 32 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 3m Along [100] p1m1
a*=c

Origin at 0,0,z Origin at x,0,0

(4)

No. 46.3.241

(2) ¥,x-y,z [V,u-v,w]

(5) X+y,y,Z [u-v,v,w]

X,2x,1/2 [4,0,w]

X,2x,0 [0,0,w]

0,0, [0,0,w]

Along [210] p2'11
a*=c
Origin at x,x/2,0

46.3.241 -2

p312'

(3) X+y,X,z [G+Vv,0,w]

(6) x,x-y,z [G,0+Vv,w]

2%,%,1/2 [0,0,w]

2%,%,0 [0,0,w]



p,.312 3121’
No. 46.4.242 P,. 312
1
t A
Origin at 312
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For (0,0,0) + set
11 (2)3* 0,0,z
(10,0,0) (3,/0,0,0)
4)2 xx,0 B)2 x,2x,0
(2,/0,0,0) (2,/0,0,0)
For (0,0,1) + set
(1) t (0,0,1) (2) 3*'(0,0,1) 0,0,z
(1/0,0,1) (3,/0,0,1)
(4) 2" x,%,1/2 (5) 2" x,2x,1/2
(2,]0,0,2) (2,]0,0,2)

46.4.242 - 1

Trigonal

(3)3 0,0,z
(3,%0,0,0)

(6) 2 2x,x,0
(2,/0,0,0)

(3)3 (0,0,1) 0,0,z
(3,110,0,)

(6) 2" 2x,x,1/2
(2,0.0,1)



Continued No. 46.4.242

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
6 f 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) y,X,Z [v,0,w] (5) X+y,y,Z [U+Vv,v,W]
3 e .2 X,X,1/2 [u,u,w] X,2x,1/2 [4,0,w]
3 d .2 X,X,0 [u,0,0] X,2x,0 [u,2u,0]
2 ¢ 3. 0,0,z [0,0,w] 0,0,z [0,0,w]
1 b 32 0,0,1/2 [0,0,w]
1 a 32 0,0,0 [0,0,0]
Symmetry of special projections
Along [001] 3m' Along [100] p,.» 1M1 Along [210] p,.-211
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

46.4.242 - 2

P, 312

(3) x+y,x,z [U+Vv,0,w]

(6) X,X-y,Z [u,u-v,w]

2%,%,1/2 [0,0,w]

2%,%,0 [20,0,0]



p3,12 312

No. 47.1.243 p3,12

o
o

7
~

Origin on 2[210] at 3,1(1,1,2)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (2) 3* (0,0,1/3) 0,0,z
(1‘05010) (32‘050!1/3)

(4)2 x,x1/3 (5)2 x,2x,1/6
(2,/0,0,2/3) (2,/0,0,1/3)

47.1.243-1

Trigonal

(3) 3 (0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 2 2x,x,0
(2,/0,0,0)



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 c 1 (1) x,y,z [u,v,w]

(4) y,X,z+2/3 [v,u,W]
3 b .2 X,X,5/6 [u,u,0]
3 a .2 X,X,1/3 [u,0,0]

Symmetry of special projections
Along [001] 3m' Along [100] p1m'1
a*=c

Origin at 0,0,z Origin at x,0,1/6

1(0,0,1); (2; 4

No. 47.1.243

(2) ¥,x-y,z+1/3 [v,u-v,w]

(5) x+y,y,z+1/3 [0+V,v,W]

X,2X,1/6 [u,2u,0]

X,2X,2/3 [u,2u,0]

Along [210] p211
a*=c
Origin at x,x/2,0

47.1.243-2

p3,12

(3) X+y,x,z+2/3 [G+vV,0,w]

(6) X,X-y,Z [u,u-v,w]

2%,%,1/2 [20,0,0]

2%,%,0 [20,0,0]



p3,121'

No. 47.2.244

L7

3121

p3,121'

s

T

Origin on 217210] at 3,1(1,1,2)1'
Asymmetricunit 0<x; 0<y;
Symmetry operations
For 1 + set
11
(10,0,0)

4)2 xx1/3
(25/0,0,2/3)

For 1' + set
mr
(1]0,0,0)

@) 2 xx1/3
(2,/0,0,2/3)

L) 7

0<z<1/2

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

(B)2 x,2x,1/6
(2,/0,0,1/3)

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

()2 x,2x,1/6
(2,/0,0,1/3)

47.2.244 -1

Trigonal

(3) 3 (0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 2 2x,x,0
(2,10,0,0)

(3)3(0,0,2/13) 0,0,z
(3,/0,0,2/3)'

(6) 28 2x,x,0
(2,/0,0,0y



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
6 c 11 (1) x,y,z [0,0,0]
(4) y,%,2+2/3 [0,0,0]
3 b .21'  x,X5/6[0,0,0]
3 a .21 x,%,1/3 [0,0,0]

Symmetry of special projections
Along [001] 3m1' Along [100] p1m11'
a*=c

Origin at 0,0,z Origin at x,0,1/6

No. 47.2.244

1'+
(2) y,x-y,z+1/3 [0,0,0]

(5) X+y,y,2+1/3 [0,0,0]

x,2x,1/6 [0,0,0]

X,2x,2/3 [0,0,0]

Along [210] p2111

a*=c
Origin at x,x/2,0

47.2.244 - 2

p3,121'

(3) X+y,X,2+2/3 [0,0,0]

(6) x,x-y,z [0,0,0]

2%,%,1/2 [0,0,0]

2%,%,0 [0,0,0]



p3;12' 312 Trigonal

No. 47.3.245 p3,12'

\

»
o 7

+

Origin on 2210] at 3,1(1,1,2)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (2) 3* (0,0,1/3) 0,0,z (3) 3(0,0,2/3) 0,0,z
(10,0,0) (3,/0,0,1/3) (3,%10,0,2/3)

(4) 2" x,x,1/3 (5)2' x,2x,1/6 (6) 2 2x,x,0
(2,/0,0,2/3) (2,/0,0,12/3) (2,/0,0,0)

47.3.245-1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

6 c 1 (1) x,y,z [u,v,w]

(4) y,X,z+2/3 [v,u,w]
3 b .2 X,X,5/6 [u,u,w]
3 a .2 X,X,1/3 [u,u,w]

Symmetry of special projections
Along [001] 3m Along [100] p1m1
a*=c

Origin at 0,0,z Origin at x,0,1/6

(4)

No. 47.3.245

(2) ¥,x-y,z+1/3 [v,u-v,w]

(5) x+vy,y,z+1/3 [u-v,v,w]

X,2x,1/6 [0,0,w]

X,2X,2/3 [4,0,w]

Along [210] p2'11

a*=c
Origin at x,x/2,0

47.3.245 -2

p3,12'

(3) x+y,X,z+2/3 [U+Vv,0,w]

(6) x,x-y,Z [G,U+Vv,w]

2%,%,1/2 [0,0,w]

2%,%,0 [0,0,w]



P2c3,12

No. 47.4.246

%,

3121

Pac 3,12

s

t N

T

Origin on 2[210] at 3,'1(1,1,2)

L) 7

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

For (0,0,0) + set
1)1
(10,0,0)

4)2 xx1/3
(25/0,0,2/3)

For (0,0,1) + set
(1) t (0,0,1)
(1]0,0,0)

(4)2' x,X,5/6
(2,/0,0,5/3)

(2) 3*'(0,0,1/3) 0,0,z
(3,/0,0,1/3)

(5)2" x,2x,1/6
(2,/0,0,1/3)

(2) 3" (0,0,4/3) 0,0,z
(3,/0,0,4/3)

(B) 2 x,2x,2/3
(2,/0,0,4/3)

47.4.246 -1

Trigonal

(3) 3 (0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 2 2x,x,0
(2,10,0,0)

(3)3(0,0,5/3) 0,0,z
(3,/0,0,5/3)'

(6) 2" 2x,x,1/2
(2,/0,0,1)



Continued No. 47.4.246 Py 3,12

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

6 c 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z+1/3 [v,0+V,W] (3) x+y,X,z+2/3 [U+Vv,0,w]
(4) y,X,z+2/3 [v,0,W] (5) x+vy,y,z+1/3 [u-v,v,w] (6) X,X-y,Z [u,u-v,w]
3 b .2 X,X,5/6 [u,u,w] X,2x,1/6 [0,0,w] 2X%,X,1/2 [0,u,wW]
3 a .2 X,X,1/3 [u,0,0] X,2x,2/3 [0,20,0] 2%,X,0 [2u,u,0]
Symmetry of special projections
Along [001] 3m1' Along [100] p,,-1m'1  Along [210] p,.. 211
a*=c a*=c

Origin at 0,0,z Origin at x,0,1/6 Origin at x,x/2,0

47.4.246 - 2



p3,12 312 Trigonal

No. 48.1.247 p3,12

G
-
&V

-
o
78

+
Origin on 2[210] at 3,1(1,1,2)
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
11 (2) 3* (0,0,2/3) 0,0,z (3) 3(0,0,1/3) 0,0,z
(10,0,0) (3,/0,0,2/3) (32'1\0,0,1/3)
(4)2 x,x,1/6 (5)2 x,2x,1/3 (6) 2 2x,x,0
(2,]0,0,1/3) (2,]0,0,2/3) (2,/0,0,0)

48.1.247 -1



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 c 1 (1) x,y,z [u,v,w]

(4) y,x,z+1/3 [v,u,W]
3 b .2 X,X,1/6 [u,u,0]
3 a .2 X,X,2/3 [u,0,0]

Symmetry of special projections
Along [001] 3m' Along [100] p1m'1
a*=c

Origin at 0,0,z Origin at x,0,1/3

1(0,0,1); (2; 4

No. 48.1.247

(2) ¥,x-y,z+2/3 [v,u-v,w]

(5) x+y,y,z+2/3 [0+V,v,W]

X,2X,5/6 [u,2u,0]

X,2x,1/3 [u,2u,0]

Along [210] p211

a*=c
Origin at x,x/2,0

48.1.247 - 2

p3,12

(3) X+y,X,z+1/3 [G+V,0,wW]

(6) X,X-y,Z [u,u-v,w]

2%,%,1/2 [20,0,0]

2%,%,0 [20,0,0]



p3,121' 3121
No. 48.2.248 p3,121'
1 1
£ s
3
t A

-

Origin on 217210] at 3,1(1,1,2)1'
Asymmetricunit 0<x; 0<y;
Symmetry operations
For 1 + set
11
(10,0,0)

4)2 xx1/6
(25/0,0,1/3)

For 1' + set
mr
(1]0,0,0)

@) 2" xx1/6
(2,/0,0,1/3)

Y

0<z<1/2

(2) 3" (0,0,2/3) 0,0,z
(3,/0,0,2/3)

B)2 x,2x,1/3
(2,]0,0,2/3)

(2)3*'(0,0,2/13) 0,0,z
(3,/0,0,2/3)

(5)2" x,2x,1/3
(2,10,0,2/3)

48.2.248 - 1

Trigonal

(3)3(0,0,1/3) 0,0,z
(3,%10,0,1/3)

(6) 2 2x,x,0
(2,/0,0,0)

(3)3(0,0,1/3) 0,0,z
(3,%/0,0,1/3)'

(6) 28 2x,x,0
(2,10,0,0)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
6 c 11 (1) x,y,z [0,0,0]
(4) y,%,2+1/3 [0,0,0]
3 b .21  x%x1/6[0,0,0]
3 a .21 x,%,2/3 [0,0,0]

Symmetry of special projections
Along [001] 3m1' Along [100] p1m11'
a*=c

Origin at 0,0,z Origin at x,0,1/3

No. 48.2.248

1'+
(2) y,x-y,z+2/3 [0,0,0]

(5) X+y,y,2+2/3 [0,0,0]

X,2X,5/6 [0,0,0]

x,2x,1/3 [0,0,0]

Along [210] p2111

a*=c
Origin at x,x/2,0

48.2.248 - 2

p3,121'

(3) X+y,X,z+1/3 [0,0,0]

(6) x,x-y,z [0,0,0]

2%,%,1/2 [0,0,0]

2%,%,0 [0,0,0]



p3,12' 312

No. 48.3.249 p3,12'

~
\

/‘“'/
N

-
RS
t“’/

Origin on 2210] at 3,1(1,1,2)

Asymmetricunit 0<x; 0<y; 0<z<1/2

Symmetry operations

11 (2) 3* (0,0,2/3) 0,0,z
(1‘05010) (32‘050!2/3)

(4) 2" x,%,1/6 (5)2" x,2x,1/3
(2,/0,0,2/3) (2,/0,0,2/3)

48.3.249-1

Trigonal

(3) 3 (0,0,1/3) 0,0,z
(3,%10,0,1/3)

(6) 28 2x,x,0
(2,10,0,0)



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

6 c 1 (1) x,y,z [u,v,w]

(4) y,%,2+1/3 [v,u,w]
3 b .2 X,%X,1/6 [u,u,w]
3 a .2 X,X,2/3 [u,u,w]

Symmetry of special projections
Along [001] 3m Along [100] p1m1
a*=c

Origin at 0,0,z Origin at x,0,1/3

(4)

No. 48.3.249

(2) ¥,x-y,z+2/3 [v,u-v,w]

(5) x+vy,y,z+2/3 [u-v,v,w]

X,2X,5/6 [0,0,w]

X,2x,1/3 [4,0,w]

Along [210] p2'11

a*=c
Origin at x,x/2,0

48.3.249 - 2

p3,12'

(3) X+y,x,z+1/3 [G+vV,0,w]

(6) x,x-y,z [G,0+Vv,w]

2%,%,1/2 [0,0,w]

2%,%,0 [0,0,w]



P,.3:12 3121
No. 48.4.250 P, 3,12
& P4 ‘\/b
t' -A
Origin on 2[210] at 3,1(1,1,2)
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For (0,0,0) + set
1 (2) 37 (0,0,2/3) 0,0,z
(1/0,0,0) (3,/0,0,2/3)
4) 2" x,x,1/6 (5)2 x,2x,1/3
(25/0,0,1/3) (2,/0,0,2/3)
For (0,0,1) + set
(1) t' (0,0,2) (2)3*'(0,0,5/3) 0,0,z
(1‘0’0’0)' (32‘05055/3)I
4)2 x,x,2/3 (5) 2" x,2x,5/6
(2,]0,0,4/3) (2,/0,0,5/3)

48.4.250 - 1

Trigonal

(3)37(0,0,1/3) 0,0,z
(3,%/0,0,1/3)

(6) 2 2x,x,0
(2,/0,0,0)

(3) 37 (0,0,4/3) 0,0,z
(3,/0,0,4/3)

(6) 2" 2x,x,1/2
(2,10,0,2y



Continued No. 48.4.250 Poe 3;12

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

6 c 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z+2/3 [v,u-v,w] (3) xX+y,x,z+1/3 [u-v,u,w]
(4) y.X,z+1/3 [v,u,w] (5) X+y,y,z+2/3 [G+V,v,W] (6) x,x-y,Z [u,u-v,W]
3 b .2 X,X,1/6 [u,u,w] X,2X,5/6 [0,0,w] 2X%,X,1/2 [0,u,wW]
3 a .2 X,X,2/3 [u,0,0] x,2x,1/3 [0,0,0] 2x,x,0 [0,0,0]
Symmetry of special projections
Along [001] 3m1' Along [100] p,,-1m'1  Along [210] p,.. 211
a*=c¢ a*=c

Origin at 0,0,z Origin at x,0,1/3 Origin at x,x/2,0

48.4.250 - 2



p3mil

No. 49.1.251

3ml

p3mil

N
<Z

Origin on 3m1
Asymmetric unit 0 < x;
Symmetry operations

M1
(1/0,0,0)

4)m x,X,z
(M,,/0,0,0)

" /4
S
&
+
O<y; 0=z=<1; x=s2y; y=2x
(2) 3" 0,0,z (3)3 0,0,z
(3,/0,0,0) (3,10,0,0)
B)m  x,2x,z (6) m 2x,x,z
(m,]0,0,0) (m,]0,0,0)

49.1.251-1

Trigonal



Continued No. 49.1.251

Generators selected (1); t(0,0,1); (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 c 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) y,X,z [v,u,w] (5) X+v,y,z [u-v,v,W]

3 b .m. X,X,z[u,u,0] X,2x,z [0,0,0]

1 a 3m. 0,0,z [0,0,0]

Symmetry of special projections

Along [001] 3m Along [100] p11' Along [210] p11m
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

49.1.251-2

p3mil

(3) X+y,X,z [G+Vv,0,w]

(6) x,x-y,z [G,0+V,W]

2%,%,z [0,4,0]



p3m1l 3mi1 Trigonal

No. 49.2.252 p3m11l'
1 1
x x
+ +
t \(
+ x
Origin on 3m11'
Asymmetricunit 0<x; 0<y; 0<z<l1; x<2y; y<2x
Symmetry operations
For 1 + set
1)1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%0,0,0)
4)m x,X,z B)m  x,2x,z (6) m 2x,x,z
(m,,]0,0,0) (m,]0,0,0) (m,[0,0,0)
For 1' + set
@1 (23" 0,0,z (3)3 0,0,z
(1]0,0,0) (3,/0,0,0) (3,/0,0,0)
4)m xx,z B)m' x,2x,z (6) m' 2x,x,z
(m,,[0,0,0) (m,|0,0,0) (m,[0,0,0)

49.2.252 -1



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

1+

6 c 11 (1) x,y,2 [0,0,0]

(4) y,%x,2 [0,0,0]
3 b .ml X,X,z [0,0,0]
1 a 3ml 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 3m1' Along [100] p11'

a*=c

Origin at 0,0,z Origin at x,0,0

No. 49.2.252 p3m1l'
1

1'+

(2) y.x-y,2[0,0,0] (3) X+Yy,%,2 [0,0,0]

(5) x+vy,y,z [0,0,0] (6) x,x-y,z [0,0,0]

X,2X,z [0,0,0] 2X%,X,z [0,0,0]

Along [210] p11m1'
a*=c
Origin at x,x/2,0

49.2.252 - 2



p3m'l 3m1l

No. 49.3.253 p3m'l

N
<Z

Origin on 3m'1

Asymmetricunit 0<x; 0<y; 0<z<1; x<2; y<2x

Symmetry operations

11 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)

(4) m' X,)_(,Z (5) m' X,2X,Z
(m,,|0,0,0) (m,|0,0,0)

49.3.253-1

(3)3 0,0,z

(6) m' 2x,x,z

Trigonal



Continued No. 49.3.253

Generators selected (1); t(0,0,1); (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 c 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) y,X,z [v,0,w] (5) X+Yy,y,z [G+V,v,w]

3 b .m. X,X,z [u,0,w] X,2X,z [u,2u,w]

1 a 3m. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 3m' Along [100] p1 Along [210] p11m’
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

49.3.253 - 2

p3m'l

(3) X+y,X,z [G+Vv,0,w]

(6) x,x-y,z [u,u-v,w]

2%,%,z [20,0,w]



p,.3m'l

No. 49.4.254

Origin on 3m'1
Asymmetric unit 0 < x;
Symmetry operations
For (0,0,0) + set
1
(10,0,0)

@) m" x,x,z
(m,,|0,0,0)

For (0,0,1) + set
(1) t (0,0,1)
(10,0,1)

(4)c(0,0,1) x,x,z
(mxy\0,0,l)

O<y; 0=sz<1;

3mil

p,.3m'l

N
<Z

(2)3* 0,0,z
(3,/0,0,0)

B)m' x,2x,z
(m,[0,0,0y

(2)3*'(0,0,1) 0,0,z
(3,/0,0,2)

(5) c(0,0,1) x,2x,z
(m,[0,0,1)

49.4.254 - 1

Trigonal

X<2y, y<s2x

(3)3 0,0,z
(3,%0,0,0)

(6) m' 2x,x,z
(m,[0,0,0)

(3)3(0,0,1) 0,0,z
(3,710,0,1)

(6) ¢ (0,0,1) 2x,x,z
(m,]0,0,1)



Continued No. 49.4.254 Py 3mM'l

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

6 c 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w] (3) X+y,X,z [G+Vv,0,w]
(4) y.X,z [v,u,w] (5) X+y,y,z [G+v,v,w] (6) x,x-y,z [u,u-v,w]
3 b .m. X,X,z [u,0,w] X,2X,z [u,2u,w] 2X,X,z [20,0,w]
1 a 3m. 0,0,z [0,0,w]
Symmetry of special projections
Along [001] 3m1' Along [100] p,,.1 Along [210] p,,.11m’
a*=c¢ a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

49.4.254 - 2



p,.3ml 3mi1 Trigonal

No. 49.5.255 P, 3m1

X
b3
/< . 74 X
| \<A \
X
+
Origin on 3m1
Asymmetricunit 0<x; 0<y; 0<z<l1; x<2y; y<2x
Symmetry operations
For (0,0,0) + set
1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%0,0,0)
4)m x,X,z B)m  x,2x,z (6) m 2x,x,z
(m,,]0,0,0) (m,]0,0,0) (m,[0,0,0)
For (0,0,1) + set
(1) t' (0,0,2) (2)3*'(0,0,1) 0,0,z (3)3(0,0,1) 0,0,z
(10,0,1) (3,/0,0,1) (3,4/0,0,2)

(4)c' (0,0,1) x,X,z
(mxy\0,0,l)'

(5)c' (0,0,1) x,2x,z
(m,]0,0,1)

49.5.255-1

(6) c' (0,0,1) 2x,x,z
(m,]0,0,1)



Continued No. 49.5.255

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
6 c 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) y;)_(;z [vlu!V_\/] (5) )_(+y,y,Z [U'V,\_/,V_V]
3 b .m. X,X,z[u,u,0] X,2x,z [0,0,0]
1 a 3m. 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 3m1' Along [100] p11' Along [210] p,,-11m
a*=c¢ a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

49.5.255 - 2

p,. 3m1

(3) X+y,X,z [G+Vv,0,wW]

(6) x,x-y,z [G,0+V,W]

2%,%,z [0,4,0]



p3cl 3ml Trigonal

No. 50.1.256 p3cl

t
+

Origin on 3cl
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z

(10,0,0) (3,/0,0,0) (32'1\0,0,0)
(4) ¢ (0,0,1/2) x,x,z (5) ¢ (0,0,1/2) x,2x,z (6) c (0,0,1/2) 2x,x,z

(m,,|0,0,1/2) (m,]0,0,1/2) (m,]0,0,1/2)

50.1.256 -1



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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w]
(4) ¥,X,z2+1/2 [v,u,W]
1 a 3. 0,0,z [0,0,w]

Symmetry of special projections
Along [001] 3m Along [100] p,,.1
a*=c/2

Origin at 0,0,z Origin at x,0,0

No. 50.1.256

(2) ¥,x-y,z [V,u-v,w]

(5) x+vy,y,z+1/2 [u-v,v,W]

0,0,z+1/2 [0,0,W]

Along [210] p11g
a*=c
Origin at x,x/2,0

50.1.256 - 2

p3cl

(3) X+y,X,z [G+Vv,0,wW]

(6) X,x-y,z+1/2 [G,0+V,W]



p3cll 3mi1 Trigonal

No. 50.2.257 p3cll

Ni

* X
e
Origin on 3c11'
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For 1 + set
1)1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%0,0,0)
(4) ¢ (0,0,1/2) x,x,z (5) ¢ (0,0,1/2) x,2x,z (6) c (0,0,1/2) 2x,x,z
(m,,]0,0,1/2) (m,]0,0,1/2) (m,[0,0,1/2)
For 1' + set
@1 (23" 0,0,z (3)3 0,0,z
(1]0,0,0) (3,/0,0,0) (3,/0,0,0)
(4) c' (0,0,1/2) x,X,z (5) c' (0,0,1/2) x,2x,z (6) ¢' (0,0,1/2) 2x,x,z
(m,,]0,0,1/2) (m,]0,0,1/2) (m,]0,0,1/2)

50.2.257 -1



Continued No. 50.2.257 p3cll
Generators selected (1); t(0,0,1); (2); 4); 1

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+
6 b 11 (1) x,y,z [0,0,0] (2) y,x-y,z [0,0,0] (3) x+y,x,z [0,0,0]
(4) y,x,z+1/2 [0,0,0] (5) x+vy,y,z+1/2 [0,0,0] (6) x,x-y,z+1/2 [0,0,0]
1 a 3.1 0,0,z [0,0,0] 0,0,z+1/2 [0,0,0]
Symmetry of special projections
Along [001] 3m1' Along [100] p11' Along [210] p11g1
a*=c/l2 a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

50.2.257 - 2



p3c'l 3m'l
No. 50.3.258 p3c'l
-+
2
t
Origin on 3c'1
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

(4)c'(0,0,1/2) x,X,z
(m,,0,0,1/2)

(5) ¢'(0,0,1/2) x,2x,z
(m,[0,0,1/2)

50.3.258 - 1

Trigonal

(3)3 0,0,
(3,710,0,0)

(6) c' (0,0,1/2) 2x,x,z
(m,[0,0,1/2)



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w]

(4) ¥,X,z+1/2 [v,0,w]

1 a 3. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 3m' Along [100] p1
a*=c/l2
Origin at 0,0,z Origin at x,0,0

No. 50.3.258

(2) ¥,x-y,z [V,u-v,w]

(5) x+y,y,z+1/2 [G+v,v,wW]

0,0,z+1/2 [0,0,w]

Along [210] p11g'
a*=c
Origin at x,x/2,0

50.3.258 - 2

p3c'l

(3) X+y,X,z [G+V,0,w]

(6) x,x-y,z+1/2 [u,u-v,w]



p31m

No. 51.1.259

Origin at center (31m)
Asymmetric unit 0 < x;
Symmetry operations

@1
(1/0,0,0)

@) 2 x,%0
(2,0.0,0)

("1 00,0
(10,0,0)

(10) m x,x,z
(m,]0,0,0)

O<y, 0<z<1/2; y<X

(2)3* 0,0,z
(3,/0,0,0)

B)2 x,2x,0
(2,/0,0,0)

(8) 3* 0,0,2;0,0,0
(3./0,0,0)

(11) m x,0,z
(m,|0,0,0)

51.1.259-1

Trigonal

(3)3 0,0,z
(3,%10,0,0)

(6) 2 2x,x,0
(2,/0,0,0)

(9) 3" 0,0,2; 0,0,0
(3:710,0,0)

12y m 0,y,z
(m,[0,0,0)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 g 1 (1) x,y,z [u,v,w]
(4) y,X,Z [v,0,w]
(7) X,¥,Z [u,v,w]
(10) y,x,z [v,0,w]

6 f .m x,0,z [u,2u,0]
0,%,z [2u,u,0]

6 e .2 X,X,1/2 [u,0,0]
X,X,1/2 [u,0,0]

6 d .2 X,X,0 [u,0,0]
X,x,0 [u,0,0]

2 ¢ 3m 0,0,z [0,0,0]

1 b 3m 0,0,1/2 [0,0,0]

1 a 3.m 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 6m'm Along [100] p2'm'm
a*=c

Origin at 0,0,z Origin at x,0,0

No. 51.1.259

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) X+y,y,Z [G+V,v,W]
(8) y,X+Y,Z [V,u-v,w]

(11) x-y,y,z [G+Vv,v,W]

0,x,z [2G,0,0]

X,0,Z [u,2u,0]

X,2X,1/2 [u,2u,0]

%,2%,1/2 [20,0,0]

X,2x,0 [u,2u,0]

%,2%,0 [20,0,0]

0,0,z [0,0,0]

Along [210] p2111
a*=c
Origin at x,x/2,0

51.1.259-2

p31m

(3) X+y,X,z [G+v,0,w]
(6) X,X-y,Z [u,u-v,w]
(9) x-y, X,z [G+Vv,0,w]

(12) X,Xx+Yy,z [u,u-v,w]

2%,%,1/2 [20,0,0]

2x,%,1/2 [u,2u,0]

2%,%,0 [20,0,0]

2x,%,0 [u,2u,0]



p31ml 31m1 Trigonal

No. 51.2.260 p312/m1'

1I

Origin at center (31m1)

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations
For 1 + set
@1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,/0,0,0)
4)2 xx,0 B)2 x,2x,0 (6) 2 2x,x,0
(2,]0,0,0) (2,]0,0,0) (2,]0,0,0)
(7)1 0,00 (8) 3 0,0,z; 0,0,0 (9) 3 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0) (3,%0,0,0)
(10) m x,x,z (11) m x,0,z 12y m 0,y,z
(m,/0,0,0) (m,|0,0,0) (m,/0,0,0)
For 1' + set
Q)71 (2)3* 0,0,z (3)3 0,0,z
(1]0,0,0y (3,/0,0,0) (3,%0,0,0)
4) 2" x,x,0 B5)2" x,2x,0 (6) 2" 2x,x,0
(25/0,0,0) (2,/0,0,0 (2,10,0,0y
(7)1' 0,0,0 (8)3* 0,0,2;0,0,0 (9)3 0,0,2; 0,0,0
(1/0,0,0) (3,/0,0,0) (3,%0,0,0)
(10) m'" x,x,z (11) m" x,0,z (12) m' 0,y,z
(m5[0,0,0) (m,[0,0,0) (m,[0,0,0)

51.2.260-1



Continued No. 51.2.260 p31ml

Generators selected (1); t(0,0,1); (2); 4); (7); 1

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1+

12 g 171 (1) x,y,z [0,0,0] (2) y,x-y,z [0,0,0] (3) x+y,x,z [0,0,0]
(4) y,x,2[0,0,0] (5) x+vy,y,z [0,0,0] (6) x,x-y,z [0,0,0]
(7) x,y,2 [0,0,0] (8) y,x+y,z [0,0,0] (9) x-y,x,z [0,0,0]
(20) y,x,z [0,0,0] (11) x-y,y,z [0,0,0] (12) x,x+y,z [0,0,0]

6 f .ml x,0,z [0,0,0] 0,x,z [0,0,0] X,X,z [0,0,0]
0,x,z [0,0,0] x,0,z2 [0,0,0] X,X,Z [0,0,0]

6 e .21 x,X,1/2 [0,0,0] X,2X,1/2 [0,0,0] 2x,%,1/2 [0,0,0]
X,X,1/2 [0,0,0] X,2X,1/2 [0,0,0] 2x,%,1/2 [0,0,0]

6 d .21 x,X,0 [0,0,0] x,2%,0 [0,0,0] 2x,%,0 [0,0,0]
x,X,0 [0,0,0] X,2%,0 [0,0,0] 2x,%,0 [0,0,0]

2 ¢ 3.ml 0,0,z [0,0,0] 0,0,z [0,0,0]

1 b 3.ml 0,0,1/2 [0,0,0]

1 a 3.m1 0,0,0[0,0,0]

Symmetry of special projections

Along [001] 6mm1'

Origin at 0,0,z

a*=c¢

Origin at x,0,0

Along [100] p2mm21’

Along [210] p2111

a*=c¢

Origin at x,x/2,0

51.2.260- 2



p3'1m' 31m' Trigonal

No. 51.3.261 p3'12/m'
+
X
!
4
- X
t A
+
N\,
X A
Origin at center (3'1m’) +
Asymmetricunit 0<x; 0<y; 0<z<1/2; y<X
Symmetry operations
1)1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,/0,0,0)
4)2 xx,0 B)2 x,2x,0 (6) 2 2x,x,0
(25/0,0,0) (2,/0,0,0) (2,10,0,0)
(1 0,00 (8)3* 0,0,2;0,0,0 (93 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0) (3,%/0,0,0)
(10) m'" x,x,z (1) m" x,0,z (12) m' 0,y,z
(M,]0,0,0) (m,/0,0,0) (m,]0,0,0)

51.3.261-1



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 g 1 (1) x,y,z [u,v,w]

(4) y.x,z [v,u,w]

(10) y,x,z [v,u,w]

6 f .m x,0,z [u,0,w]
0,%,z [0,u,w]
6 e .2 X,X,1/2 [u,0,0]

X,x,1/2 [0,u,0]

6 d .2 X,X,0 [u,0,0]

X,x,0 [4,u,0]
2 ¢ 3m 0,0,z [0,0,w]
1 b 3.m 001/2[0,0,0]
1 a 3.m 000[00,0]
Symmetry of special projections
Along [001] 6Bm'm’ Along [100] p2m'm'

a*=c
Origin at 0,0,z Origin at x,0,0

No. 51.3.261

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) X+y,y,Z [G+V,v,W]
(8) y.X+y,Z [v,G+V,W]

(11) x-y,y,z [u-v,v,w]

0,x,z [0,u,w]

x,0,Z [G,0,w]

X,2x,1/2 [u,2u,0]

%,2%,1/2 [0,20,0]

X,2x,0 [u,2u,0]

%,2%,0 [1,20,0]

0,0,Z [0,0,\]

Along [210] p211
a*=c
Origin at x,x/2,0

51.3.261 -2

(3) X+y,X,z [G+Vv,0,w]
(6) X,X-y,Z [u,u-v,w]
(9) x-y,x,Z [u-v,u,w]

(12) xX,x+y,z [4,0+V,wW]

%,z [0,0,w]

X,X,Z [u,u,w]

2%,%,1/2 [20,0,0]

2x,%,1/2 [2u,u,0]

2%,%,0 [20,0,0]

2x,%,0 [2u,u,0]



p31m' 31m'

No. 51.4.262 p312/m'

Origin at center (31m’)

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations

1)1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

4) 2" x,x,0 (5) 2" x,2x,0
(25]0,0,0) (2,]0,0,0)

(1 0,00 (8) 3* 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0)

(10) m'" x,x,z (1) m" x,0,z
(m,|0,0,0) (m,|0,0,0)

51.4.262-1

Trigonal

(3)3 0,0,z
(3,%10,0,0)

(6) 28 2x,x,0
(2,/0,0,0y

(9) 3" 0,0,2; 0,0,0
(3:710,0,0)

(12) m' 0,y,z
(m, [0,0,0)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 g 1 (1) x,y,z [u,v,w]
(4) ¥,X,Z [v,u,w]
(7) X,¥,Z [u,v,w]

(10) y,x,z [v,u,w]

6 f .m x,0,z [u,0,w]
0,%,Z [0,u,w]
6 e .2 X,X,1/2 [u,u,w]

X,X,1/2 [u,u,w]

6 d .2 X,X,0 [u,u,w]

X,X,0 [u,u,w]

2 ¢ 3m 0,0,z [0,0,w]
1 b 3m  0,01/2[0,0w]
1 a 3.m 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 6'mm’ Along [100] p2'mm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 51.4.262

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) X+y,y,Z [u-v,v,w]
(8) y,X+Y,Z [V,u-v,w]

(11) x-y,y,z [u-v,v,w]

0,x,z [0,u,w]

X,0,Z [u,0,w]

X,2x,1/2 [04,0,w]

%,2%,1/2 [0,0,w]

X,2x,0 [0,0,w]

%,2%,0 [,0,w]

0,0, [0,0,w]

Along [210] p2'11

a*=c¢

Origin at x,x/2,0

51.4.262 -2

p31m'

(3) X+y,X,z [G+v,0,w]
(6) x,x-y,z [G,0+Vv,w]
(9) x-y, X,z [G+Vv,0,w]

(12) xX,x+y,z [4,0+V,wW]

2%,%,1/2 [0,0,w]

2x,x,1/2 [0,0,w]

2%,%,0 [0,0,w]

2x,x,0 [0,u,w]



p3'lm 3'1m Trigonal

No. 51.5.263 p3'12/m
! X . ,
/
- X
t A
~a
Origin at center (3'1m)
Asymmetricunit 0<x; 0<y; 0<z<1/2; y<X
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z
(1/0,0,0) (3,/0,0,0) (3,%10,0,0)
(4) 2" x,%,0 (5) 2" x,2x,0 (6) 2' 2x,x,0
(25]0,0,0) (2,]0,0,0) (2,]0,0,0)
(71" 0,0,0 (8)3*' 0,0,; 0,0,0 (9) 3" 0,0,z; 0,0,0
(110,0,0) (3,/0,0,0) (3,%0,0,0)
(10) m x,x,z (11) m x,0,z 12y m 0,y,z
(m,]0,0,0) (m,|0,0,0) (m,]0,0,0)

51.5.263-1



Continued No. 51.5.263 p3'lm

Generators selected (1); t(0,0,1); (2); @4); ()

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 g 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w] (3) X+y,X,z [G+Vv,0,w]

(4) y.X,z [v,u,w] (5) X+y,y.Z [u-v,v,w] (6) X,x-y,Z [0,0+V,w]

(8) y,x+y,Z [v,u+V,W] (9) x-y,x,Z [u-v,u,w]

(10) y,x,z [v,0,W] (11) x-y,y,z [G+Vv,v,W] (12) X,Xx+Yy,z [u,u-v,w]

6 f .m x,0,z [u,2u,0]
0,X,Z [2u,u,0]
6 e .2 X,X,1/2 [u,u,w]

X,X,1/2 [G,0,w]

6 d .2 X,X,0 [u,u,w]

X,x,0 [0,0,wW]

2 ¢ 3m 0,0,z [0,0,0]
1 b 3m  001/2[0,00]
1 a 3.m  0,0,0[0,0,0]

Symmetry of special projections
Along [001] 6mm Along [100] p2mm
a*=c

Origin at 0,0,z Origin at x,0,0

0,x,z [2G,0,0]

%,0,Z [0,20,0]

X,2x,1/2 [4,0,w]

%,2%,1/2 [u,0,W]

X,2x,0 [0,0,w]

X,2%,0 [u,0,w]

0,0, [0,0,0]

Along [210] p2111

a*=c¢

Origin at x,x/2,0

51.5.263 -2

X,X,z [u,0,0]

X,X,Z [0,u,0]

2%,%,1/2 [0,0,w]

2x,%,1/2 [0,u,W]

2%,%,0 [0,0,w]

2x,%,0 [0,u,w]



p,.31m' 31m1
No. 51.6.264 P,. 312'/m'’
T X
AN el
t A )
&~
] y

Origin at center (31m’)
Asymmetric unit 0 < x;
Symmetry operations
For (0,0,0) + set
1
(10,0,0)

@) 2 xx%0
(2,/0.0,0)

("1 00,0
(10,0,0)

(10) m'" x,x,z
(m,]0,0,0)

For (0,0,1) + set
(1) t (0,0,1)
(110,0,1)

@)2 x%1/2
(25/0,0,1)

("1 0,0,1/2
(10,0,1)

(10) ¢ (0,0,1) x,x,z
(m,]0,0,1)

0<z<1/2; y<x

(2)3* 0,0,z
(3,/0,0,0)

B)2° x,2x,0
(2,/0,0,0

(8) 3* 0,0,2;0,0,0
(3./0,0,0)

(1) m" x,0,z
(m,/0,0,0)
(2)3"°(0,0,1) 0,0,z

(3,/0,0,1)

(B)2 x,2x,1/2
(2,/0,0,1)

(8)3*" 0,0,z;0,0,1/2
(3./0,0,1)

(11) ¢ (0,0,1) x,0,z
(m,[0,0,1)

51.6.264 -1

Trigonal

(3)3 0,0,z
(3,%10,0,0)

(6) 28 2x,x,0
(2,/0,0,0y

(9) 3" 0,0,2; 0,0,0
(3:710,0,0)

(12) m' 0,y,z
(m,]0,0,0)
(3)3(0,0,1) 0,0,z
(3,'10,0,1y

(6) 2 2x,x,1/2
(2,10,0,1)

(9) 3" 0,0,z; 0,0,1/2
(3,710,0,1)

(12) ¢ (0,0,1) 0y,z
(m,[0,0,1)



Continued No. 51.6.264

Generators selected (1); t(0,0,1); (2); 4); (7)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
(0,0,0)+ (0,0,1) +

12 g 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]

(4) ¥,X,Z [v,u,w] (5) X+Vy,y,Z [u-v,v,w]
(7) X,¥,Z [u,v,w] (8) y,X+V,Z [V,u-v,w]

(10) y,x,z [v,u,w] (11) x-y,y,z [u-v,v,w]

6 f .m x,0,z [u,0,w] 0,x,z [0,u,w]
0,%,Z [0,u,w] X,0,Z [u,0,w]
6 e .2 X,X,1/2 [u,0,0] X,2x,1/2 [u,2u,0]

,x,1/2 [G,u,0] %,2%,1/2 [0,20,0]

6 d .2 X,X,0 [u,u,w] X,2x,0 [4,0,w]
X,X,0 [u,u,w] X,2X%,0 [1,0,w]
2 ¢ 3m 0,0,z [0,0,w] 0,0,z [0,0,w]

1 b 3m  0,01/2[0,00]

1 a 3.m  0,0,0[0,0w]

Symmetry of special projections

Along [001] 6mm1' Along [100] p,,« 2'mm'
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

51.6.264 - 2

Along [210] p,,2'11

P,. 31m'

(3) X+y,X,z [U+V,0,w]
(6) x,x-y,Z [G,U+Vv,w]
(9) x-y, X,z [G+Vv,0,w]

(12) xX,x+y,z [4,0+V,wW]

2%,%,1/2 [20,0,0]

2x,%,1/2 [2u,u,0]

2%,%,0 [0,0,w]

2x,x,0 [0,u,w]



P,.31m 31m1 Trigonal

No. 51.7.265 P, 312/m

Origin at center (31m)
Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x
Symmetry operations

For (0,0,0) + set

@1
(1/0,0,0)

@) 2 x,%0
(2,0.0,0)

("1 00,0
(10,0,0)

(10) m x,x,z
(m,]0,0,0)

For (0,0,1) + set

(1)t (0,0,1)
(110,0,1)

@) 2 x,x1/2
(25/0,0,1)

("1 0,0,1/2
(10,0,1)

(10) ¢' (0,0,1) x,x,z
(m,[0,0,1)

(2)3* 0,0,z
(3,/0,0,0)

B)2 x,2x,0
(2,/0,0,0)

(8) 3* 0,0,2;0,0,0
(3./0,0,0)

(11) m x,0,z
(m,/0,0,0)
(2)3"°(0,0,1) 0,0,z

(3,/0,0,1)

()2 x,2x,1/2
(2,/0,0,1)

(8)3*" 0,0,z;0,0,1/2
(3./0,0,1)

(11) ¢ (0,0,1) x,0,z
(m,[0,0,1)

51.7.265-1

(3)3 0,0,z
(3,%10,0,0)

(6) 2 2x,x,0
(2,/0,0,0)

(9) 3" 0,0,2; 0,0,0
(3:710,0,0)

12y m 0,y,z
(m,]0,0,0)
(3)3(0,0,1) 0,0,z
(3,'10,0,1y

6) 2" 2x,x,1/2
(2,/0,0,1)

(9) 3" 0,0,z; 0,0,1/2
(3,710,0,1)

(12) ¢ (0,0,1) 0yy,z
(m,[0,0,1)



Continued

Generators selected (1); t(0,0,1)' ;

Positions

Coordinates

Multiplicity,
Wyckoff letter,
Site symmetry

12 g 1 (1) x,y,z [u,v,w]
(4) y,x,z [v,u,w]
(7) X,¥,Z [u,v,w]

(10) y,x,z [v,0,W]

6 f .m x,0,z [u,2u,0]
0,%,z [2u,u,0]
6 e .2 X,X,1/2 [u,u,w]

X,X,1/2 [G,0,w]

6 d .2 X,X,0 [u,0,0]

X,x,0 [u,0,0]

2 ¢ 3m 0,0,z [0,0,0]

1 b 3m  001/2[0,00]

1 a 3.m 0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 6mm1' Along [100] p,,«2'm'm

a*=c
Origin at 0,0,z

Origin at x,0,0

No. 51.7.265

(7)

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

(2) ¥,x-y,z [V,u-v,w]
(5) X+y,y,Z [G+V,v,W]
(8) y,X+Y,Z [V,u-v,w]

(11) x-y,y,z [G+Vv,v,W]

0,x,z [2G,0,0]

X,0,Z [u,2u,0]

X,2x,1/2 [4,0,w]

%,2%,1/2 [u,0,W]

X,2x,0 [u,2u,0]

X,2X,0 [u,2u,0]

0,0,z [0,0,0]

Along [210] p2111

a*=c
Origin at x,x/2,0

51.7.265 -2

P,. 31m

(3) X+y,X,z [U+V,0,w]
(6) X,X-y,Z [u,u-v,w]
(9) x-y, X,z [G+Vv,0,w]

(12) X,Xx+Yy,z [u,u-v,w]

2%,%,1/2 [0,0,w]

2x,%,1/2 [0,u,W]

2%,%,0 [20,0,0]

2x,x,0 [2G,0,0]



p3lc

No. 52.1.266

Origin at center (3) at 31c

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

@) 2 xx1/4
(2,/0,0,1/2)

("1 00,0
(10,0,0)

(10) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

O<y; 0<z<1/4

(2)3* 0,0,z
(3,/0,0,0)

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

(8) 3* 0,0,2;0,0,0
(3,/0,0,0)

(11) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

52.1.266 -1

Trigonal

(3)3 0,0,z
(3,%10,0,0)

(6) 2 2x,x,1/4
(2,10,0,1/2)

(9) 3" 0,0,2; 0,0,0
(3:710,0,0)

(12) ¢ (0,0,1/2) 0,y,z

(m,[0,0,1/2)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 e 1

Coordinates

(1) x,y,z [u,v,w]
(@) y,%,2+1/2 [V,0,W]
(7) X,¥,Z [u,v,w]

(20) y,x,z+1/2 [v,0,W]

X,X,1/4 [u,0,0]

X,X,3/4 [u,0,0]

0,0,z [0,0,w]

0,0,0 [0,0,w]

0,0,1/4 [0,0,0]

Symmetry of special projections

Along [001] 6m'm

Origin at 0,0,z

Along [100] p2'm'g
a*=c
Origin at x,0,0

%(0,0,1); (2); (4);

0,0,z+1/2 [0,0,W ]

No. 52.1.266

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) X+y,y,z+1/2 [G+V,v,W]
(8) y,X+Y,Z [V,u-v,w]

(11) x-y,y,z+1/2 [G+Vv,v,W]

X,2X,1/4 [u,2u,0]

X,2X,3/4 [u,2u,0]

0,0, [0,0,w]

0,0,1/2 [0,0,W ]

0,0,3/4 [0,0,0]

Along [210] p,,-2'11

a*=cl2
Origin at x,x/2,0

52.1.266 - 2

p3lc

(3) X+y,X,z [U+V,0,w]
(6) x,x-y,z+1/2 [u,u-v,w]
(9) x-y, X,z [G+Vv,0,w]

(12) xX,x+Yy,z+1/2 [u,u-v,W]

2%,%,1/4 [20,0,0]

2x,x,3/4 [204,0,0]

0,0,z+1/2 [0,0,W]



p3lcl

No. 52.2.267

Origin at center (31') at 31cl'

Asymmetric unit 0 < x;
Symmetry operations

For 1 + set
M1
(10,0,0)

@) 2 xx1/4
(2,/0,0,1/2)

("1 00,0
(10,0,0)

(10) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

For 1' + set
mr
(1]0,0,0)

@) 2 x,x1/4
(25/0,0,1/2)

(71T 0,00
(110,0,0)

(10) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

31ml

p312/cl

1I

O<y; 0<z<1/4

(2)3* 0,0,z
(3,/0,0,0)

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

(8) 3* 0,0,2;0,0,0
(3./0,0,0)

(11) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)
(23" 0,0,z
(3,/0,0,0)

(5)2  x,2x,1/4
(2,/0,0,1/2)

(8)3*" 0,0,2;0,0,0
(3./0,0,0y

(11) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

52.2.267 -1

Trigonal

(3)3 0,0,z
(3,%10,0,0)

(6) 2 2x,x,1/4
(2,10,0,1/2)

(9) 3" 0,0,2; 0,0,0
(3:710,0,0)

(12) ¢ (0,0,1/2) 0,y,z
(m,[0,0,1/2)
(3)3 0,0,z
(3,%/0,0,0y

(6) 2" 2x,x,1/4
(2,/0,0,1/2)

(9) 3" 0,0,z; 0,0,0
(3,710,0,0y

(12) ¢' (0,0,1/2) 0,z
(m,|0,0,1/2)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 e 11

1 a 3271

Coordinates

1+
(1) x,y,z [0,0,0]
(4) y,x,z+1/2 [0,0,0]
(7) x,y,2 [0,0,0]

(10) y,x,z+1/2 [0,0,0]

x,%,1/4 [0,0,0]

%,x,3/4 [0,0,0]

0,0,z [0,0,0]

0,0,0 [0,0,0]

0,0,1/4 [0,0,0]

Symmetry of special projections

Along [001] 6mm1'

Origin at 0,0,z

a*=c
Origin at x,0,0

t(0,0,1); (2); (4);

0,0,z+1/2 [0,0,0]

Along [100] p2mg1'

No. 52.2.267

(7); 1

1+
(2) y.x-y,2[0,0,0]

(5) X+y,y,z+1/2[0,0,0]
(8) y,x+y,2[0,0,0]

(11) x-y,y,z+1/2 [0,0,0]

x,2x,1/4 [0,0,0]

%,2%,3/4 [0,0,0]

0,0,Z [0,0,0]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p2111

a*=c/2
Origin at x,x/2,0

52.2.267 - 2

p3lcl

(3) x+y,%,z [0,0,0]
(6) x,x-y,z+1/2 [0,0,0]
(9) x-y,x,z [0,0,0]

(12) %,%+y,z+1/2 [0,0,0]

2%,%,1/4 [0,0,0]

2x,x,3/4 [0,0,0]

0,0,z+1/2 [0,0,0]



p3'ic 31m'

No. 52.3.268 p3'12/c

Origin at center (3) at 3'1c'

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

11 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)

(4)2 x,x,1/4 (5)2 x,2x,1/4
(2,/0,0,1/2) (2,/0,0,1/2)

(71" 0,0,0 (8)3*' 0,0,; 0,0,0
(110,0,0) (3,/0,0,0)

(10) ¢' (0,0,1/2) x,x,z (11) ¢' (0,0,1/2) x,0,z
(m,|0,0,1/2) (m,|0,0,1/2)

52.3.268 - 1

Trigonal

(3)3 0,0,z
(3,%10,0,0)

(6) 2 2x,x,1/4
(2,10,0,1/2)

(9) 3" 0,0,z; 0,0,0
(3.710,0,0y

(12) ¢' (0,0,1/2) 0yy,z
(m,|0,0,1/2)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 e 1

Coordinates

(1) x,y,z [u,v,w]

(4) ¥,%,2+1/2 [V,0,W]

(10) y,x,z+1/2 [v,u,w]

X,X,1/4 [u,0,0]

X,X,3/4 [04,u,0]

0,0,z [0,0,w]

0,0,0 [0,0,0]

0,0,1/4 [0,0,0]

Symmetry of special projections

Along [001] 6Bm'mM'

Origin at 0,0,z

a*=c
Origin at x,0,0

%(0,0,1); (2); (4);

0,0,z+1/2 [0,0,W]

Along [100] p2m'g'

No. 52.3.268

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) X+y,y,Z+1/2 [G+V,v,W]
(8) y.X+y,Z [v,G+V,W]

(11) x-y,y,z+1/2 [u-v,v,w]

X,2x,1/4 [u,2u,0]

%,2%,3/4 [0,20,0]

0,0,Z [0,0,\]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p211

a*=cl2
Origin at x,x/2,0

52.3.268 - 2

p3'ic

(3) X+y,X,z [U+V,0,w]
(6) x,x-y,z+1/2 [u,u-v,w]
(9) x-y,x,Z [u-v,u,w]

(12) xX,x+y,z+1/2 [0,0+Vv,wW]

2%,%,1/4 [20,0,0]

2x,%,3/4 [2u,u,0]

0,0,z+1/2 [0,0,w]



p31c' 31m' Trigonal

No. 52.4.269 p312/c

-

+~
Ay
s
X o
-
+
Origin at center (3) at 31c'
Asymmetricunit 0<x; 0<y; 0<z<1/4
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z
(110,0,0) (3,/0,0,0) (3,%10,0,0)
(4) 2" x,x,1/4 (5)2" x,2x,1/4 (6) 2° 2x,x,1/4
(2,/0,0,1/2) (2,/0,0,1/2) (2,]10,0,1/2)
(7)1 0,0,0 (8)3* 0,0,z; 0,0,0 (9) 3" 0,0,z; 0,0,0
(110,0,0) (3,/0,0,0) (3,%10,0,0)
(10) ¢' (0,0,1/2) x,x,z (11) ¢' (0,0,1/2) x,0,z (12) ¢' (0,0,1/2) 0,y,z
(m,|0,0,1/2) (m,|0,0,1/2) (m,|0,0,1/2)

52.4.269 -1



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 e 1 (1) x,y,z [u,v,w]
(4) y,%,2+1/2 [v,u,w]
(7) X,y,Z [u,v,w]
(10) y,x,z+1/2 [v,u,w]
6 d .2 X,X,1/4 [u,u,w]
X,X,3/4 [u,u,w]
4 c3 0,0,z [0,0,w]
2 b 3 0,0,0 [0,0,w]
1 a 32 0,0,1/4 [0,0,w]

Symmetry of special projections
Along [001] 6'mm’ Along [100] p2'mg'
a*=c

Origin at 0,0,z Origin at x,0,0

%(0,0,1); (2); (4);

0,0,z+1/2 [0,0,w]

No. 52.4.269

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) X+Yy,y,2+1/2 [u-v,V,w]
(8) y,X+Y,Z [V,u-v,w]

(11) x-y,y,z+1/2 [u-v,v,w]

X,2x,1/4 [04,0,w]

%,2%,3/4 [0,0,w]

0,0, [0,0,w]

0,0,1/2 [0,0,w]

0,0,3/4 [0,0,w]

Along [210] p2'11

a*=c/2
Origin at x,x/2,0

52.4.269 - 2

p31c'

(3) x+y,x,z [U+Vv,0,w]
(6) xX,x-y,z+1/2 [G,0+Vv,wW]
(9) x-y, X,z [G+Vv,0,w]

(12) xX,x+y,z+1/2 [0,0+Vv,wW]

2%,%,1/4 [0,0,w]

2x,%,3/4 [0,0,w]

0,0,z+1/2 [0,0,w]



p3'lc 3'1m Trigonal

No. 52.5.270 p3'12/c

-

Origin at center (3" at 31c'

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z
(110,0,0) (3,/0,0,0) (3,%10,0,0)

(4) 2" x,x,1/4 (5)2" x,2x,1/4 (6) 2° 2x,x,1/4
(2,/0,0,1/2) (2,/0,0,1/2) (2,]10,0,1/2)
(71" 0,0,0 (8)3*' 0,0,; 0,0,0 (9) 3" 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0) (§Z'1\O,O,O)'
(10) ¢ (0,0,1/2) x,x,z (11) ¢ (0,0,1/2) x,0,z (12) ¢ (0,0,1/2) 0,y.z
(m,]0,0,1/2) (m,|0,0,1/2) (m,[0,0,1/2)

52.5.270-1



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 e 1

Coordinates

(1) x,y,z [u,v,w]

(4) ¥,X,z2+1/2 [v,u,w]

(20) y,x,z+1/2 [v,0,W]

X,X,1/4 [u,u,w]

X,X,3/4 [0,0,w]

0,0,z [0,0,w]

0,0,0 [0,0,0]

0,0,1/4 [0,0,w]

Symmetry of special projections

Along [001] 6mm

Origin at 0,0,z

Along [100] p2mg
a*=c
Origin at x,0,0

0,0,z+1/2 [0,0,w]

No. 52.5.270

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) X+Yy,y,2+1/2 [u-v,V,w]
(8) y.X+y,Z [v,0G+V,W]

(11) x-y,y,z+1/2 [G+Vv,v,W]

X,2x,1/4 [4,0,w]

%,2%,3/4 [u,0,W]

0,0,Z [0,0,\]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,W]

Along [210] p,,. 211

a*=c/2
Origin at x,x/2,0

52.5.270-2

p3'lc

(3) X+y,X,z [U+V,0,w]
(6) xX,x-y,z+1/2 [G,0+Vv,wW]
(9) x-y,x,Z [u-v,u,w]

(12) X,x+Yy,z+1/2 [u,u-v,W]

2%,%,1/4 [0,0,w]

2x,%,3/4 [0,u,wW]

0,0,z+1/2 [0,0,W]



p6 6 Hexagonal

No. 53.1.271 p6
-+
X
X
t o
e
X
+

Origin on 6
Asymmetricunit 0<x; 0<y; 0<z<1; y<x
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z

(110,0,0) (3,/0,0,0) (3,%10,0,0)
(4)2 00, (5)6 0,0,z (6) 6 0,0,z

(2,/0,0,0) (6,%/0,0,0) (6,10,0,0)

53.1.271-1



Continued

Generators selected (1); t(0,0,1); (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w]

(4) x,y,z [G,v,w]

1 a 6 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 6 Along [100] p11m’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 53.1.271

(2) ¥,x-y,z [V,u-v,w]

(5) y.x+y,z [v,0+Vv,w]

Along [210] p11m’
a*=c
Origin at x,x/2,0

53.1.271-2

(3) X+y,X,z [G+Vv,0,wW]

(6) x-y,x,z [u-v,u,w]

p6



p61'

No. 53.2.272

61

p61'

1I

Origin on 61'

Asymmetric unit 0 < x;
Symmetry operations

For 1 + set

@1
(1/0,0,0)

(4)2 00,
(2,/0,0,0)

For 1' + set

mr
(1/0,0,0y

4)2' 0,0,z
(2,/0,0,0)

0<sz=<1; y=x

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%10,0,0)

(23" 0,0,z
(3,/0,0,0)

(5)6° 0,0,z
(6,7/0,0,0)

53.2.272-1

Hexagonal

(3)3 0,0,z
(3,%0,0,0)

(6) 6" 0,0,z
(6,/0,0,0)

(3)3 0,0,z
(3,%/0,0,0)

(6)6" 0,0,z
(6,/0,0,0)



Continued
Generators selected (1); 1(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
6 b 11 (1) x,y,2 [0,0,0]
(4) x,y,2 [0,0,0]
1 a 61 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 61' Along [100] p11m21'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 53.2.272

1

1'+

(2) y,x-y,z [0,0,0] (3) X+y,x%,z [0,0,0]
(5) y,x+y,z[0,0,0] (6) x-y,x,z [0,0,0]

Along [210] p11m1'
a*=c
Origin at x,x/2,0

53.2.272 -2

p61'



pé' 6

No. 53.3.273 p6'

Origin on 6'

Asymmetricunit 0<x; 0<y; 0<z<1; y<x

Symmetry operations

11 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)

42 00z (5)6" 0,0,
(2,/0,0,0) (6,%/0,0,0)

53.3.273 -1

(3)3 0,0,z
(3,10,0,0)

(6)6*' 0,0,z
(6,/0,0,0)

Hexagonal



Continued No. 53.3.273
Generators selected (1); t(0,0,1); (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]

(4) x,y,z [u,v,W] (5) y,Xx+y,z [V,u-v,W]

1 a6 0,0,z [0,0,0]

Symmetry of special projections
Along [001] &' Along [100] p11m Along [210] p11m
a*=c¢ a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

53.3.273-2

pe’

(3) x+y,x,z [U+Vv,0,w]

(6) x-y,x,z [G+Vv,0,W]



p,6' 61 Hexagonal

No. 53.4.274 P, 6'
X
+
X
t ® —
&
NS
X
~
Origin on 6'
Asymmetricunit 0<x; 0<y; 0<z<l1; y<X
Symmetry operations
For (0,0,0) + set
11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%0,0,0)
(4)2' 0,0,z (5)6" 0,0,z (6) 6% 0,0,z
(2,/0,0,0 (6,0,0,0) (6,/0,0,0)
For (0,0,1) + set
(1) t (0,0,1) (2) 3*'(0,0,1) 0,0,z (3)37(0,0,1) 0,0,z
(110,0,1) (3,/0,0,1) (32'1\0,0,1)'
(4) 2 (0,0,1) 0,0,z (5) 6 (0,0,1) 0,0,z (6) 6* (0,0,1) 0,0,z
(2,/0,0,) (6,10,0,1) (6,/0,0,)

53.4.274 -1



Continued No. 53.4.274
Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
6 b1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) x,y,z [u,v,W] (5) y,Xx+y,z [V,u-v,W]
1 aé 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 61' Along [100] p,,-11m  Along [210] p,..11m
a*=c¢ a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

53.4.274 -2

p2C 6I

(3) x+y,x,z [U+Vv,0,w]

(6) x-y,x,z [G+Vv,0,W]



p,.6 61

No. 53.5.275 P,.6

Origin on 6
Asymmetricunit 0<x; 0<y; 0<z<1; y<x
Symmetry operations

For (0,0,0) + set

1)1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

4)2 0,0,z (5)6° 0,0,z
(2,/0,0,0) (6,0,0,0)

For (0,0,1) + set

(1) t (0,0,1) (2)3*'(0,0,1) 0,0,z
(1/0,0,1) (3,/0,0,1)

(4)2'(0,0,1) 0,0,z (5)6(0,0,1) 0,0,z
(2,/0,0,1) (6,%0,0,1)

53.5.275-1

Hexagonal

(3)3 0,0,z
(3,%0,0,0)

(6) 6" 0,0,z
(6,/0,0,0)

(3)37(0,0,1) 0,0,z
(3,]0.0,1

(6) 6 (0,0,1) 0,0,z
(6,/0,0,1)



Continued No. 53.5.275
Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
6 b1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) x,y,z [G,v,w] (5) y,x+y,z [v,u+Vv,w]
1 a6 0,0,z [0,0,w]
Symmetry of special projections
Along [001] 61' Along [100] p,,-11m' Along [210] p,.. 11m'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

53.5.275-2

p2C 6

(3) x+y,x,z [U+Vv,0,w]

(6) x-y,x,z [u-v,u,w]



P6,

No. 54.1.276

Origin on 6,
Asymmetricunit 0 <z<1/6
Symmetry operations

1)1
(1/0,0,0)

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

P6,

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

(5) 67 (0,0,5/6) 0,0,z
(6,/0,0,5/6)

54.1.276 -1

Hexagonal

(3)3(0,0,2/3) 0,0,z
(3,"0,0,2/3)

(6) 6* (0,0,1/6) 0,0,z
(6,0,0,1/6)



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 a1l (1) x,y,z [u,v,w]

(4) x,y,z+1/2 [G,v,w]

Symmetry of special projections

Along [001] 6 Along [100] pl11g'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 54.1.276

(2) ¥,x-y,z+1/3 [v,u-v,w]

(5) y,x+y,z+5/6 [v,0+Vv,w]

Along [210] pl11g'
a*=c
Origin at x,x/2,0

54.1.276 - 2

P6,

(3) x+y,X,z+2/3 [U+Vv,0,w]

(6) x-y,x,z+1/6 [u-v,u,w]



p6, 1’

No. 54.2.277

Origin on 6,1'

Asymmetricunit 0 <z<1/6

Symmetry operations
For 1 + set
1
(1\0,0,0)
(4)2(0,0,1/2) 0,0,z
(2,/0,0,1/2)
For 1' + set
r
(1\0,0,0)'

(4)2'(0,0,1/2) 0,0,z
(2,/0,0,1/2)

61

p6,1’

1I

=~

Hexagonal

v

P
wi

o\
&

(2) 37(0,0,1/3) 0,0,
(3,/0,0,1/3)

(5) 6 (0,0,5/6) 0,0,z
(6,"0,0,5/6)

(2)3*'(0,0,1/3) 0,0,z
(3,/0,0,1/3)

(5) 6 (0,0,5/6) 0,0,z
(6,/0,0,5/6)'

54.2.277 -1

o X

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

(6) 6" (0,0,1/6) 0,0,z
(6,/0,0,1/6)

(3) 3 (0,0,2/3) 0,0,z
(3,10,0,2/3)'

(6) 6" (0,0,1/6) 0,0,z
(6,/0,0,1/6)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

6 a 11 (1) x,y,z [0,0,0]

(4) %,y,2+1/2 [0,0,0]

Symmetry of special projections

Along [001] 61' Along [100] p11g1
a*=c
Origin at 0,0,z Origin at x,0,0

No. 54.2.277

1'+
(2) y,x-y,z+1/3 [0,0,0]

(5) y,x+y,z+5/6 [0,0,0]

Along [210] p11g1
a*=c
Origin at x,x/2,0

54.2.277 - 2

p6, 1’

(3) X+y,X,2+2/3 [0,0,0]

(6) x-y,x,z+1/6 [0,0,0]



p6,' 6' Hexagonal

No. 54.3.278 pé,'
X ~loy
-
-
X
3
t »
5
13
Origin on 6,'
Asymmetricunit 0 <z<1/6
Symmetry operations
11 (2) 3*(0,0,1/3) 0,0,z (3) 3 (0,0,2/3) 0,0,z
(10,0,0) (3,/0,0,1/3) (3,%10,0,2/3)
(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
(2,/0,0,1/2) (6,%0,0,5/6)' (6,/0,0,1/6)

54.3.278 - 1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 a1l (1) x,y,z [u,v,w]

(4) X,¥,2+1/2 [u,v,W]

Symmetry of special projections
Along [001] &' Along [100] p11g
a*=c

Origin at 0,0,z Origin at x,0,0

No. 54.3.278

(2) ¥,x-y,z+1/3 [v,u-v,w]

(5) y,Xx+Yy,z+5/6 [v,u-v,w]

Along [210] p11g
a*=c
Origin at x,x/2,0

54.3.278 - 2

P6,

(3) x+y,X,z+2/3 [U+Vv,0,w]

(6) X-y,x,z+1/6 [G+Vv,0,W]



P6, 6

No. 55.1.279 p6,
X
t .
A
X
Origin on 2 on 6,
Asymmetricunit 0<x; 0<y; 0<z<l1; y<X
Symmetry operations
11 (2) 3*(0,0,2/3) 0,0,z
(1‘05010) (32‘050!2/3)
(4)2 0,0,z (5) 6 (0,0,2/3) 0,0,z
(2,/0,0,0) (6,%0,0,2/3)

55.1.279-1

Hexagonal

(3) 3 (0,0,1/3) 0,0,
(3,%10,0,1/3)

(6) 6" (0,0,1/3) 0,0,z
(6,/0,0,1/3)



Continued

Generators selected (1); t(0,0,1); (2); (4)

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w]

(4) x,y,z [G,v,w]

3 a 2. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 6 Along [100] p11m’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 55.1.279

(2) ¥,x-y,z+2/3 [v,u-v,w]

(5) y,x+y,z+2/3 [v,0+Vv,w]

0,0,z+2/3 [0,0,w]

Along [210] p11m’
a*=c
Origin at x,x/2,0

55.1.279-2

P6,

(3) x+y,x,z+1/3 [U+Vv,0,w]

(6) x-y,x,z+1/3 [u-v,u,w]

0,0,z+1/3 [0,0,w]



Hexagonal

X
win

p6,1' 61
No. 55.2.280 p6,1'
1 1
t .

Origin on 21' on 6,1'
Asymmetric unit 0 < x;
Symmetry operations
For 1 + set
1
(10,0,0)

(4)2 0,0,z
(2,/0,0,0)

For 1' + set
mr
(1]0,0,0)

(4)2' 0,0,z
(2,/0,0,0)

win?
X

(2) 3°(0,0,2/3) 0,0,z
(3,/0,0,2/3)

(5) 6 (0,0,2/3) 0,0,z
(6,%]0,0,2/3)

(2) 3*'(0,0,2/3) 0,0,
(3,/0,0,2/3)

(5) 6 (0,0,2/3) 0,0,z
(6,%]0,0,2/3)

55.2.280-1

(3) 3 (0,0,1/3) 0,0,
(3,%10,0,1/3)

(6) 6" (0,0,1/3) 0,0,z
(6,/0,0,1/3)

(3)37(0,0,1/3) 0,0,z
(3,%/0,0,1/3)

(6) 6 (0,0,1/3) 0,0,z
(6,/0,0,1/3)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
6 b 11 (1) x,y,2 [0,0,0]
(4) x,y,2 [0,0,0]
3 a 2.1 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 61' Along [100] p11m21'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 55.2.280

1'+
(2) y,x-y,z+2/3 [0,0,0]

(5) y,x+y,z+2/3 [0,0,0]

0,0,z+2/3 [0,0,0]

Along [210] p11m1'
a*=c
Origin at x,x/2,0

55.2.280 -2

p6,1’

(3) X+y,X,z+1/3 [0,0,0]

(6) x-y,x,z+1/3 [0,0,0]

0,0,z+1/3 [0,0,0]



p6,’ 6' Hexagonal

No. 55.3.181 p6é,
X
+
X
3
t >
2
3
Origin on 2' on 6,
Asymmetricunit 0<x; 0<y; 0<z<l1; y<X
Symmetry operations
11 (2) 3*(0,0,2/3) 0,0,z (3) 3 (0,0,1/3) 0,0,z
(10,0,0) (3,/0,0,2/3) (3,%0,0,1/3)
(4)2' 0,0,z (5) 6 (0,0,2/3) 0,0,z (6) 6*'(0,0,1/3) 0,0,z
(2,/0,0,0) (6,%0,0,2/3) (6,/0,0,1/3)

55.3.281 -1



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w]
(4) x,y,z [u,v,wW]
3 a 2. 0,0,z [u,v,0]

Symmetry of special projections
Along [001] &' Along [100] p11m
a*=c

Origin at 0,0,z Origin at x,0,0

No. 55.3.281

(4)

(2) ¥,x-y,z+2/3 [v,u-v,w]

(5) y,x+y,z+2/3 [v,u-v,W]

0,0,z+2/3 [v,u-v,0]

Along [210] p11m
a*=c
Origin at x,x/2,0

55.3.281 -2

P6,

(3) x+y,x,z+1/3 [U+v,0,w]

(6) xX-y,x,z+1/3 [G+V,0,W]

0,0,z+1/3 [G+V,01,0]



P56, 61 Hexagonal

No. 55.4.282 Py 6,
t 4
Zy
3
X
-+
Origin on 2' on 6,
Asymmetricunit 0<x; 0<y; 0<z<1; y<x
Symmetry operations
For (0,0,0) + set
11 (2) 3°(0,0,2/3) 0,0,z (3) 3 (0,0,1/3) 0,0,z
(1/0,0,0) (3,/0,0,2/3) (3,%/0,0,1/3)
(4)2' 0,0,z (5) 6 (0,0,2/3) 0,0,z (6) 6 (0,0,1/3) 0,0,z
(2,/0,0,0) (6,%/0,0,2/3) (6,/0,0,1/3)
For (0,0,1) + set
(1) t (0,0,1) (2) 3'(0,0,5/3) 0,0,z (3) 3 (0,0,4/3) 0,0,z
(1/0,0,1) (3,/0,0,5/3) (3,%10,0,4/3)
(4) 2 (0,0,1) 0,0,z (5) 6 (0,0,5/3) 0,0,z (6) 6 (0,0,4/3) 0,0,z
(2,/0,0,1) (6,%/0,0,5/3) (6,10,0,4/3)

55.4.282 -1



Continued No. 55.4.282

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

6 b1 (1) x,y,z [u,v,w] (2) ¥,x-y,z+2/3 [v,u-v,w]
(4) x,y,z [u,v,W] (5) y,Xx+Yy,z+2/3 [v,u-v,W]
3 a 2. 0,0,z [u,v,0] 0,0,z+2/3 [v,u-v,0]
Symmetry of special projections
Along [001] 61' Along [100] p,.» 11m'  Along [210] p,» 11m'
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

55.4.282 -2

p2C 62

(3) x+y,Xx,z+1/3 [u-v,u,w]

(6) x-y,x,z+1/3 [u-v,u,w]

0,0,z+1/3 [u-v,u,0]



P2c6, 6

No. 55.5.283 P,. 6,

Hexagonal

Origin on 2 on 6,
Asymmetricunit 0<x; 0<y; 0<z<1; y<x
Symmetry operations

For (0,0,0) + set

1)1 (2)37(0,0,2/3) 0,0,z
(110,0,0) (3,10,0,2/3)

(4)2 0,0,z (5) 6°(0,0,2/3) 0,0,z
(2,/0,0,0) (6,]0,0,2/3)

For (0,0,1) + set

(1) t (0,0,1) (2)3*'(0,0,5/3) 0,0,z
(110,0,1) (3,/0,0,5/3)

(4) 2'(0,0,1) 0,0,z (5) 6 (0,0,5/3) 0,0,z
(2,/0,0,1) (6,%0,0,5/3)'

55.5.283 -1

(3)37(0,0,1/3) 0,0,z
(3,%/0,0,1/3)

(6) 6 (0,0,1/3) 0,0,z
(6,/0,0,1/3)
(3) 3 (0,0,4/3) 0,0,
(3,%10,0,4/3)

(6) 6" (0,0,4/3) 0,0,
(6,0,0,4/3)



Continued No. 55.5.283

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

6 b1 (1) x,y,z [u,v,w] (2) ¥,x-y,z+2/3 [v,u-v,w]
(4) x,y,z [G,v,w] (5) y,x+y,z+2/3 [v,0+Vv,w]
3 a 2. 0,0,z [0,0,w] 0,0,z+2/3 [0,0,w]
Symmetry of special projections
Along [001] &' Along [100] p,.» 11m  Along [210] p,.» 11m
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

55.5.283 -2

p2C 62I

(3) x+y,Xx,z+1/3 [u-v,u,w]

(6) X-y,x,z+1/3 [G+V,0,W]

0,0,z+1/3 [0,0,W]



p6; 6 Hexagonal

No. 56.1.284 p6s
+
X ~
x
t ®
A
X
+
Origin on 3 on 6,
Asymmetricunit 0<x; 0<y; 0<z<1; y<x
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z
(110,0,0) (3,/0,0,0) (3,%10,0,0)
(4) 2 (0,0,1/2) 0,0,z (5) 6 (0,0,1/2) 0,0,z (6) 67 (0,0,1/2) 0,0,z
(2,10,0,1/2) (6,%]0,0,1/2) (6,/0,0,1/2)

56.1.284 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w]

(4) x,y,z+1/2 [G,v,w]

3 a 3. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 6 Along [100] pl11g'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 56 .1.284

(2) ¥,x-y,z [V,u-v,w]

(5) y,x+y,z+1/2 [v,0+Vv,w]

0,0,z+1/2 [0,0,w]

Along [210] pl11g'
a*=c
Origin at x,x/2,0

56.1.284 -2

P6,

(3) x+y,x,z [U+Vv,0,w]

(6) x-y,x,z+1/2 [u-v,u,w]



p6;1

No. 56.2.285

61'

p6;1

Origin on 31' on 6,1'
Asymmetricunit 0<x; 0<y;
Symmetry operations
For 1 + set
1
(110,0,0)

(4)2(0,0,1/2) 0,0,z
(2,10,0,1/2)

For 1' + set
mr
(1]0,0,0)

(4)2'(0,0,1/2) 0,0,z
(2,/0,0,1/2)

IS e

(2) 3" 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5)6(0,0,1/2) 0,0,z
(6,%]0,0,1/2)

56.2.285-1

~/

Hexagonal

o~

(3)3 0,0,z
(3,%/0,0,0)

(6) 67 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(3)3 0,0,z
(3,%10,0,0)

(6) 6*'(0,0,1/2) 0,0,z
(6,/0,0,1/2)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
6 b 11 (1) x,y,2 [0,0,0]
(4) x,y,z+1/2 [0,0,0]

3 a 3.1 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 61' Along [100] p11g1

a*=c
Origin at 0,0,z Origin at x,0,0

No. 56.2.285

1+
(2) ¥:x-y,z [0,0,0]

(5) y,x+y,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

Along [210] p11g1
a*=c
Origin at x,x/2,0

56.2.285 -2

p6;1

(3) x+y,%,z [0,0,0]

(6) x-y,x,z+1/2 [0,0,0]



p6;' 6' Hexagonal

No. 56.3.286 pé,
X ';/w
X
t ®
3

Origin on 3 on 6,
Asymmetricunit 0<x; 0<y; 0<z<l1; y<X
Symmetry operations
11 (2) 3* 0,0,z (3)3 0,0,z

(10,0,0) (3,/0,0,0) (32'1\0,0,0)
(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

(2,/0,0,1/2) (6,%0,0,1/2) (6,/0,0,1/2)

56.3.286 - 1



Continued

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

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w]
(4) X,y,2+1/2 [u,v,W]
3 a 3. 0,0,z [0,0,w]

Symmetry of special projections
Along [001] &' Along [100] p11g
a*=c

Origin at 0,0,z Origin at x,0,0

No. 56.3.286

(2) ¥,x-y,z [V,u-v,w]

(5) y,x+y,z+1/2 [v,u-v,W]

0,0,z+1/2 [0,0,W]

Along [210] p11g
a*=c
Origin at x,x/2,0

56.3.286 - 2

P6,

(3) x+y,x,z [U+Vv,0,w]

(6) X-y,x,z+1/2 [G+V,0,W]



p6, 6

No. 57.1.287 pé,
X
t 4
)
X
Origin on 2 on 6,
Asymmetricunit 0<x; 0<y; 0<z<l1; y<X
Symmetry operations
11 (2) 3* (0,0,1/3) 0,0,z
(1‘05010) (32‘050!1/3)
(4)2 0,0, (5) 6 (0,0,1/3) 0,0,z
(2,/0,0,0) (6,%0,0,1/3)

57.1.287 -1

Hexagonal

(3) 3 (0,0,2/3) 0,0,
(3,%10,0,2/3)

(6) 6" (0,0,2/3) 0,0,z
(6,0,0,2/3)



Continued

Generators selected (1); t(0,0,1); (2); (4)

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w]

(4) x,y,z [G,v,w]

3 a 2. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 6 Along [100] p11m’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 57.1.287

(2) ¥,x-y,z+1/3 [v,u-v,w]

(5) y,x+y,z+1/3 [v,0+Vv,w]

0,0,z+1/3 [0,0,w]

Along [210] p11m’
a*=c
Origin at x,x/2,0

57.1.287 -2

p6,

(3) x+y,X,z+2/3 [U+Vv,0,w]

(6) x-y,x,z+2/3 [u-v,u,w]

0,0,z+2/3 [0,0,w]



p6,1' 61’

No. 57.2.288 p6,1'

1I

Hexagonal

Y
Wi

wi\

Origin on 21' on 6,1'

Asymmetricunit 0<x; 0<y; 0<z<l1; y<X

Symmetry operations
For 1 + set
1 (2) 37 (0,0,1/3) 0,0,z
(1/0,0,0) (3,/0,0,1/3)
42 0,0,z (5) 6 (0,0,1/3) 0,0,z
(2,/0,0,0) (6,]0,0,1/3)
For 1' + set
@ (2)3*'(0,0,1/3) 0,0,z
(1‘0’0’0)' (32‘05051/3)I
4)2" 0,0,z (5) 6 (0,0,1/3) 0,0,z
(2,/0,0,0) (6,%0,0,1/3)'

57.2.288 -1

o

(3) 3 (0,0,2/3) 0,0,
(3,%10,0,2/3)

(6) 6" (0,0,2/3) 0,0,z
(6,0,0,2/3)

(3)37(0,0,2/3) 0,0,z
(3,%/0,0,2/3)

(6) 6 (0,0,2/3) 0,0,z
(6,/0,0,2/3)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
6 b 11 (1) x,y,2 [0,0,0]
(4) x,y,2 [0,0,0]
3 a 2.1 0,0,z [0,0,0]
Symmetry of special projections
Along [001] 61' Along [100] p11m1'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 57.2.288

1'+
(2) y,x-y,z+1/3 [0,0,0]

(5) y,x+y,z+1/3 [0,0,0]

0,0,z+1/3 [0,0,0]

Along [210] p11m1'
a*=c
Origin at x,x/2,0

57.2.288 - 2

p6,1'

(3) X+y,X,z+2/3 [0,0,0]

(6) x-y,x,z+2/3 [0,0,0]

0,0,z+2/3 [0,0,0]



pé,’ 6

No. 57.3.289 pé,
X
t 4
‘3+
Origin on 2' on 6,
Asymmetricunit 0<x; 0<y; 0<z<l1; y<X
Symmetry operations
11 (2) 3* (0,0,1/3) 0,0,z
(1‘05010) (32‘050!1/3)
(4)2' 0,0,z (5) 6 (0,0,1/3) 0,0,z
(2,/0,0,0) (6,%0,0,1/3)'

57.3.289 -1

Hexagonal

o

(3) 3 (0,0,2/3) 0,0,
(3,%10,0,2/3)

(6) 6 (0,0,2/3) 0,0,z
(6,/0,0,2/3)



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

6 b1 (1) x,y,z [u,v,w]
(4) x,y,z [u,v,wW]
3 a 2. 0,0,z [u,v,0]

Symmetry of special projections
Along [001] &' Along [100] p11m
a*=c

Origin at 0,0,z Origin at x,0,0

No. 57.3.289

(4)

(2) ¥,x-y,z+1/3 [v,u-v,w]

(5) y,x+y,z+1/3 [v,u-v,W]

0,0,z+1/3 [v,u-v,0]

Along [210] p11m
a*=c
Origin at x,x/2,0

57.3.289 -2

p6,

(3) x+y,X,z+2/3 [U+Vv,0,w]

(6) xX-y,x,z+2/3 [G+V,0,W]

0,0,z+2/3 [G+V,01,0]



P,6, 61 Hexagonal

No. 57.4.290 P, 6,
X
+
o>
+y
tl ‘ =
)
X N
w
+
Origin on 2' on 6,
Asymmetricunit 0<x; 0<y; 0<z<l1; y<X
Symmetry operations
For (0,0,0) + set

1 (2)3"°(0,0,1/3) 0,0,z (3) 37(0,0,2/3) 0,0,z

(10,0,0) (3,/0,0,1/3) (3,%0,0,2/3)
4)2" 0,0,z (5) 6 (0,0,1/3) 0,0,z 6) 6" (0,0,2/3) 0,0,z

(2,/0,0,0) (6,/0,0,1/3) (6,10,0,2/3)

For (0,0,1) + set

(1) t' (0,0,2) (2) 37 (0,0,4/3) 0,0,z (3)3(0,0,5/3) 0,0,z

(1/0,0,1) (3,/0,0,4/3) (3,/0,0,5/3)'
(4)2(0,0,1) 0,0,z (5) 6 (0,0,4/3) 0,0,z (6) 6" (0,0,5/3) 0,0,z

(2,/0,0,1) (6,%0,0,4/3) (6,10,0,5/3)

57.4.290-1



Continued No. 57.4.290

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

6 b1 (1) x,y,z [u,v,w] (2) ¥,x-y,z+1/3 [v,0+V,W]
(4) x,y,z [u,v,W] (5) y,x+y,z+1/3 [v,0+Vv,w]
3 a 2. 0,0,z [u,v,0] 0,0,z+1/3 [v,u+V,0]
Symmetry of special projections
Along [001] 61' Along [100] p,.»11m  Along [210] p,.» 11m
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

57.4.290 -2

p2C 64I

(3) x+y,X,z+2/3 [U+Vv,0,w]

(6) x-y,x,z+2/3 [G+V,0,W]

0,0,z+2/3 [G+V,01,0]



p2564

No. 57.5.291

t D’

Origin on 2 on 6,
Asymmetric unit 0 < x;
Symmetry operations
For (0,0,0) + set
1
(10,0,0)

(4)2 00,
(2,/0,0,0)

For (0,0,1) + set
(1) t (0,0,1)
(1/0,0,1)

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

61'

p2C 64

Hexagonal

X
Wi

wi
+

O<y; 0<z<1; y<x

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

(5) 6 (0,0,1/3) 0,0,z
(6,%10,0,1/3)

(2) 3" (0,0,4/3) 0,0,z
(3,/0,0,4/3)

(5) 6 (0,0,4/3) 0,0,z
(6,%10,0,4/3)

57.5.291-1

(3) 3 (0,0,2/3) 0,0,
(3,%10,0,2/3)

(6) 6" (0,0,2/3) 0,0,z
(6,0,0,2/3)

(3) 3 (0,0,5/3) 0,0,z
(3,%/0,0,5/3)

(6) 6 (0,0,5/3) 0,0,z
(6,/0,0,5/3)



Continued No. 57.5.291

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

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

6 b1 (1) x,y,z [u,v,w] (2) ¥,x-y,z+1/3 [v,u-v,w]
(4) x,y,z [G,v,w] (5) y,x+y,z+1/3 [v,0+Vv,w]
3 a 2. 0,0,z [0,0,w] 0,0,z+1/3 [0,0,w]
Symmetry of special projections
Along [001] 6 Along [100] p,.» 11m'  Along [210] p,a» 11m'
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

57.5.291-2

p2C 64

(3) x+y,X,z+2/3 [U+Vv,0,w]

(6) x-y,x,z+2/3 [u-v,u,w]

0,0,z+2/3 [0,0,w]



P6s

No. 58.1.292

Origin on 6,
Asymmetricunit 0 <z<1/6
Symmetry operations

1)1
(1/0,0,0)

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

P6s

(2) 3* (0,0,2/3) 0,0,
(3,/0,0,2/3)

(5)6°(0,0,1/6) 0,0,z
(6,/0,0,1/6)

58.1.292 -1

Hexagonal

(3) 3(0,0,1/3) 0,0,z
(3,"0,0,1/3)

(6) 6* (0,0,5/6) 0,0,z
(6,0,0,5/6)



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 a1l (1) x,y,z [u,v,w]

(4) x,y,z+1/2 [G,v,w]

Symmetry of special projections

Along [001] 6 Along [100] pl11g'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 58.1.292

(2) ¥,x-y,z+2/3 [v,u-v,w]

(5) y,x+y,z+1/6 [v,u+v,w]

Along [210] pl11g'
a*=c
Origin at x,x/2,0

58.1.292 -2

P6s

(3) x+y,x,z+1/3 [U+Vv,0,w]

(6) x-y,x,z+5/6 [u-v,u,w]



P65

No. 58.2.293

Origin on 6.1'

Asymmetricunit 0 <z<1/6

Symmetry operations
For 1 + set
1
(1\0,0,0)
(4)2(0,0,1/2) 0,0,z
(2,/0,0,1/2)
For 1' + set
r
(1\0,0,0)'

(4) 2' (0,0,1/2) 0,0,z
(2,/0,0,1/2)

61'

p6s1

ol
&

(2) 3* (0,0,2/3) 0,0,
(3,/0,0,2/3)

(5) 6 (0,0,1/6) 0,0,z
(6,"0,0,1/6)

(2)3*'(0,0,2/3) 0,0,z
(3,/0,0,2/3)

(5)6 ' (0,0,1/6) 0,0,z
(6,/0,0,1/6)'

58.2.293 -1

Hexagonal

™~

~N

*
i

(3)3(0,0,1/3) 0,0,z
(3,1/0,0,1/3)

(6) 6" (0,0,5/6) 0,0,z
(6,/0,0,5/6)

(3) 3(0,0,1/3) 0,0,z
(3,10,0,1/3)'

(6) 6" (0,0,5/6) 0,0,z
(6,/0,0,5/6)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

6 a 11 (1) x,y,z [0,0,0]

(4) %,y,2+1/2 [0,0,0]

Symmetry of special projections

Along [001] 61' Along [100] p11g1
a*=c
Origin at 0,0,z Origin at x,0,0

No. 58.2.293

1'+
(2) y,x-y,z+2/3 [0,0,0]

(5) y,x+y,z+1/6 [0,0,0]

Along [210] p11g1
a*=c
Origin at x,x/2,0

58.2.293 -2

P65

(3) X+y,X,z+1/3 [0,0,0]

(6) x-y,x,z+5/6 [0,0,0]



p6:' 6' Hexagonal

No. 58.3.294 p6s'

‘\,
3
t > ) =
Ly
® NS
X\\’
-+
Origin on 6,
Asymmetricunit 0 <z<1/6
Symmetry operations
11 (2) 3* (0,0,2/3) 0,0,z (3) 37(0,0,1/3) 0,0,z
(110,0,0) (3,/0,0,2/3) (3,%10,0,1/3)
(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
(2,/0,0,1/2) (6,%(0,0,1/6) (6,/0,0,5/6)

58.3.294 -1



Continued

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

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 a1l (1) x,y,z [u,v,w]

(4) X,¥,2+1/2 [u,v,W]

Symmetry of special projections
Along [001] &' Along [100] p11g
a*=c

Origin at 0,0,z Origin at x,0,0

No. 58.3.294

(2) ¥,x-y,z+2/3 [v,u-v,w]

(5) y,x+y,z+1/6 [v,u-v,w]

Along [210] p11g
a*=c
Origin at x,x/2,0

58.3.294 - 2

P6s

(3) x+y,x,z+1/3 [U+v,0,w]

(6) x-y,x,z+5/6 [G+Vv,0,W]



p6 6 Hexagonal
No. 59.1.295 p6
X
N
A
t &
+
Origin at 6
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z
(110,0,0) (3,/0,0,0) (3,%10,0,0)
4)m xy,0 (5) 6© 0,0,z; 0,0,0 (6) 67 0,0,z; 0,0,0
(m,|0,0,0) (6,"10,0,0) (6,/0,0,0)

59.1.295-1



Continued

Generators selected (1); t(0,0,1); (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 f 1 (1) x,y,z [u,v,w]

(4) x,y,z [G,v,w]

3 em x,y,1/2 [0,0,w]
3 dm x,y,0 [0,0,w]
2 ¢ 3. 0,0,z [0,0,w]
1 b6 0,0,1/2 [0,0,w]
1 a 6. 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 31 Along [100] p1m1
a*=c

Origin at 0,0,z Origin at x,0,0

No. 59.1.295

(2) ¥,x-y,z [V,u-v,w]

(5) ¥.x-y,Z [v,a+v,w]

y,X-y,1/2 [0,0,w]

¥,X-y,0 [0,0,w]

0,0, [0,0,w]

Along [210] p1m1
a*=c
Origin at x,x/2,0

59.1.295-2

(3) x+y,x,z [U+Vv,0,w]

(6) X+y,X,Z [u-v,u,w]

X+y,X,1/2 [0,0,w]

X+y,X,0 [0,0,w]



p61 61
No. 59.2.296 p61
1 1
t &
Origin at 61’
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For 1 + set
11 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)
4)m xy,0 (5) 6© 0,0,z; 0,0,0
(m,|0,0,0) (6,"0,0,0)
For 1' + set
1 (2)3"" 0,0,
(1/0,0,0) (3,/0,0,0)
4)m' xy,0 (56 0,0,z;0,0,0
(m,|0,0,0) (6,10,0,0)

59.2.296 - 1

Hexagonal

(3)3 0,0,z
(3,%/0,0,0)

(6) 6* 0,0,; 0,0,0
(6./0,0,0)

(3)3 0,0,z
(3,%10,0,0)

(6) 6" 0,0,z; 0,0,0
(6,/0,0,0y



Continued No. 59.2.296

Generators selected (1); t(0,0,1); (2); 4); 1

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+ 1'+
6 f 11' (1) x,y,z [0,0,0] (2) y,x-y,z [0,0,0] (3) x+vy,x,z [0,0,0]
(4) x,y,2 [0,0,0] (5) y,x-y,z [0,0,0] (6) x+y,%,z [0,0,0]
3 e m.1 x,y,1/2 [0,0,0] y.x-y,1/2 [0,0,0] x+y,X,1/2 [0,0,0]
3 d m.T x,y,0 [0,0,0] y,x-y,0 [0,0,0] x+y,%,0 [0,0,0]
2 ¢ 3.1 0,0,z [0,0,0] 0,0,z [0,0,0]

H
o
o
P

0,0,1/2 [0,0,0]

1 a 6.1  0,0,0[0,0,0]

Symmetry of special projections

Along [001] 31 Along [100] p1lm11"  Along [210] p1m11'
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

59.2.296 - 2



p6' 6'
No. 59.3.297 p6'
t @
Origin at 6'
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
1)1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)
@) m' xy,0 (5) 6 0,0,z; 0,0,0
(m,|0,0,0) (6,%0,0,0)

59.3.297 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6*0,0,z; 0,0,0
(6,/0,0,0y



Continued

Generators selected (1); t(0,0,1); (2); (4)

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

6 f 1 (1) x,y,z [u,v,w]

(4) x,y,Z [u,v,W]

3 e m. x,y,1/2 [u,v,0]
3dm x,y,0 [u,v,0]
2 ¢ 3. 0,0,z [0,0,w]
1 b 6. 0,0,1/2 [0,0,0]
1 a 6. 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 3 Along [100] p1m'1
a*=c

Origin at 0,0,z Origin at x,0,0

No. 59.3.297

(2) ¥,x-y,z [V,u-v,w]

(5) ¥, x-y,Z [V,u-v,W]

V,X-y,1/2 [v,u-v,0]

V,X-y,0 [v,u-v,0]

0,0,Z [0,0,\]

Along [210] p1m'1
a*=c
Origin at x,x/2,0

59.3.297 - 2

(3) x+y,x,z [U+Vv,0,w]

(6) x+y,X,z [G+V,0,W]

x+y,%,1/2 [G+V,0,0]

x+y,%,0 [a+V,0,0]



p,.6 61 Hexagonal

No. 59.4.298 D, 6
X
N\
X
t &
+
Origin at 6
Asymmetricunit 0<x; 0<y; 0<z<1/2
Symmetry operations
For (0,0,0) + set
11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%0,0,0)
4)m xy,0 (5) 6© 0,0,z; 0,0,0 (6) 67 0,0,z; 0,0,0
(m,|0,0,0) (6,0,0,0) (6,/0,0,0)
For (0,0,1) + set
(1) t (0,0,1) (2)3*'(0,0,1) 0,0,z (3)3'(0,0,1) 0,0,z
(1/0,0,1) (3,/0,0,1) (3,%10,0,1)'
(@) m xy,1/2 (5)6 0,0,z;0,0,1/2 (6) 6*'0,0,z; 0,0,1/2
(m,|0,0,1) (6,%0,0,2) (6,/0,0,1)

59.4.298 - 1



Continued No. 59.4.298

Generators selected (1); t(0,0,1)'; (2); (4)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

(0,0,0)+ (0,0,1) +
6 f 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) x,y,z [G,v,w] (5) ¥,X-y,Z [v,0+V,w]
3 e m. x,y,1/2 [0,0,w] y,X-y,1/2 [0,0,w]
3 d m. x,y,0 [0,0,w] ¥,X-y,0 [0,0,w]
2 ¢ 3. 0,0,z [0,0,w] 0,0,z [0,0,w]
1 b 6. 0,0,1/2 [0,0,w]
1 a 6. 0,0,0 [0,0,w]
Symmetry of special projections
Along [001] 31 Along [100] p,.» 1m1  Along [210] p,.» 1M1
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

59.4.298 - 2

p2C 6

(3) x+y,x,z [U+Vv,0,w]

(6) X+y,X,Z [u-v,u,w]

X+y,X,1/2 [0,0,w]

X+y,X,0 [0,0,w]



p6/m 6/m

No. 60.1.299 p6/m

Origin at center (6/m)

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations
11 (2)3* 0,0,z
(10,0,0) (3,/0,0,0)

(4)2 00, (5)6 0,0,z
(2,/0,0,0) (6,%/0,0,0)
(7)1 0,0,0 (8)3* 0,0,z; 0,0,0

(110,0,0) (3,/0,0,0)
(10)m x,y,0 (11 6 0,0,z;0,0,0
(m,|0,0,0) (6,%10,0,0)

60.1.299-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9) 3" 0,0,z; 0,0,0
(3.710,0,0)

(12) 6% 0,0,z; 0,0,0
(6,/0,0,0)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w]
(4) x,y,z [0,v,w]
(7) X,¥,Z [u,v,w]
(10) x,y,Z [4,v,w]

6 e m x,y,1/2 [0,0,w]
x,y,1/2 [0,0,w]

6 d m x,y,0 [0,0,w]
x,y,0 [0,0,w]

2 c 6 0,0,z [0,0,w]

1 b 6/m.. 0,0,1/2 [0,0,w]

1 a 6/m.. 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 6 Along [100] p2’'mm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 60.1.299

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y.x+y,z [v,0+v,w]
(8) y,X+Y,Z [V,u-v,w]

(11) y,x-y,Z [v,0+Vv,w]

y,X-y,1/2 [0,0,w]

y,X+Yy,1/2 [0,0,w]

¥,X-y,0 [0,0,w]

y,X+Yy,0 [0,0,w]

0,0, [0,0,w]

Along [210] p2'mm'
a*=c
Origin at x,x/2,0

60.1.299 -2

p6/m

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z [u-v,u,w]
(9) x-y, X,z [U+V,0,wW

(12) x+y,X,Z [u-v,u,w]

X+y,X,1/2 [0,0,w]

X-y,X,1/2 [0,0,w]

X+Yy,X,0 [0,0,w]

X-y,X,0 [0,0,w]



p6/m1' 6/m1' Hexagonal
No. 60.2.300 p6/m1'
1I
-+
&
x
&
AY
-
t
+-
N\
2
X
S
+
Origin at center (6/m1')
Asymmetricunit 0<x; 0<y; 0<z<1/2; y<X
Symmetry operations
For 1 + set

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

(10,0,0) (3,/0,0,0) (3,%/0,0,0)
4)2 0,0,z (5)6° 0,0,z (6) 6" 0,0,z

(2,/0,0,0) (6,*(0,0,0) (6,/0,0,0)
(1 0,00 (8) 3* 0,0,z; 0,0,0 (9) 3 0,0,z; 0,0,0

(1/0,0,0) (3,/0,0,0) (3,%/0,0,0)
(10) m x,y,0 (11) 6 0,0,z; 0,0,0 (12) 6 0,0,z; 0,0,0

(m,[0,0,0) (6,(0,0,0) (6,/0,0,0)

For 1' + set

@1 (23" 0,0z (3)3 0,0z

(1]0,0,0) (3,/0,0,0) (3,%/0,0,0y
4)2° 0,0,z (5)6° 0,0,z (6)6* 0,0,z

(2,/0,0,0) (6,0,0,0) (6,/0,0,0)
(1 0,00 (8) 3" 0,0,z;0,0,0 (903 0,0,2;0,0,0

(1/0,0,0) (3,/0,0,0) (3,%0,0,0)
(10) m' x,y,0 (116" 0,0,z; 0,0,0 (12) 6" 0,0,z;0,0,0

(m,|0,0,0) (6,(0,0,0) (6./0,0,0)

60.2.300 -1



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

12 f 11 (1) x,y,z [0,0,0]
(4) .,z [0,0,0]
(7) %,¥,Z [0,0,0]

(10) x,y,z [0,0,0]

x,y,1/2 [0,0,0]

%,y,1/2 [0,0,0]

x,y,0 [0,0,0]

x,y,0 [0,0,0]

0,0,z [0,0,0]

1 b 6/m.1 0,0,1/2[0,0,0]

1 a 6/m.1 0,0,0[0,0,0]

Symmetry of special projections
Along [001] 61' Along [100] p2mm21’
a*=c

Origin at 0,0,z Origin at x,0,0

No. 60.2.300

(7); 1

1+
(2) y.:x-y,2 [0,0,0]

(8) y:x+y,z[0,0,0]
(8) y.x+y,Z [0,0,0]

(11) y,x-y,2 [0,0,0]

y,X-y,1/2 [0,0,0]

y,X+Yy,1/2 [0,0,0]

y,x-y,0 [0,0,0]

y,X+Yy,0 [0,0,0]

0,0, [0,0,0]

Along [210] p2mm1’

a*=c
Origin at x,x/2,0

60.2.300 - 2

p6/m1'

(3) x+y,%,z [0,0,0]
(6) x-y,x,z [0,0,0]
(9) x-y,x,z [0,0,0]

(12) x+y,x,z [0,0,0]

x+y,%,1/2 [0,0,0]

X-y,X,1/2 [0,0,0]

xX+y,X,0 [0,0,0]

X-y,X,0 [0,0,0]



p6/m' 6/m'

No. 60.3.301 p6/m'

Origin at center (6/m’)

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations

11 (2)3* 0,0,z
(1/0,0,0) (3,/0,0,0)

(4)2 0,0,z (5)6 0,0,z
(2,/0,0,0) (6,/0,0,0)

(1T 0,00 (8) 3" 0,0,2; 0,0,0
(1/0,0,0) (3,/0,0,0y

(10) m' x,y,0 (11) 6 0,0,z; 0,0,0
(m,|0,0,0)’ (6,/0,0,0)

60.3.301 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9) 3" 0,0,z;0,0,0
(3.710,0,0y

(12) 6% 0,0,z; 0,0,0
(6,/0,0,0y



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w]
(4) x,y,z [O,v,w]
(7) x,y,z [Q,v,W]
(20) x,y,Z [u,v,W]

6 e m x,y,1/2 [u,v,0]
X,y,1/2 [G,v,0]

6 d m x,y,0 [u,v,0]
x,y,0 [G,v,0]

2 ¢ 6 0,0,z [0,0,w]

1 b 6/m 0,0,1/2 [0,0,0]

1 a 6/m 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] 61' Along [100] p2m'm'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 60.3.301

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+y,z [v,0+Vv,w]
(8) y.X+y,Z [v,G+V,W]

(11) y,x-y,Z [V,u-v,W]

V,X-y,1/2 [v,u-v,0]

y,X+Yy,1/2 [v,0+V,0]

V,X-y,0 [v,u-v,0]

y,X+Yy,0 [v,0+V,0]

0,0,Z [0,0,\]

Along [210] p2m'm'
a*=c
Origin at x,x/2,0

60.3.301 -2

p6/m'

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z [u-v,u,w]
(9) x-y,x,Z [u-v,u,w]

(12) X+y,%,Z [G+V,0,W]

x+y,%,1/2 [G+V,0,0]

X-y,X,1/2 [u-v,u,0]

x+y,%,0 [a+V,0,0]

X-y,X,0 [u-v,u,0]



p6'/m' 6/m'

No. 60.4.302 p6'/m'

Origin at center (6/m’)

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations
11 (2)3* 0,0,z
(1/0,0,0) (3,/0,0,0)

(4)2" 0,0,z (5)6" 0,0,z
(2,/0,0,0) (6,/0,0,0)
(7)1 0,0,0 (8) 3" 0,0,z; 0,0,0

(110,0,0) (3,/0,0,0)
(10) m' x,y,0 (11) 6 0,0,z; 0,0,0
(m,|0,0,0)’ (6,/0,0,0)

60.4.302 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9) 3" 0,0,z; 0,0,0
(3.710,0,0)

(12) 6% 0,0,z; 0,0,0
(6,/0,0,0y



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w]
(4) x,y,z [u,v,W]
(7) X,¥,Z [u,v,w]

(20) x,y,Z [u,v,W]

6 e m. X,y,1/2 [u,v,0]

X,y,1/2 [u,v,0]

6 d m. x,y,0 [u,v,0]
X,y,0 [u,v,0]
2 c 6. 0,0,z [0,0,0]

1 b 6/m.. 0,0,1/2[0,0,0]

1 a 6/m.. 0,0,0[0,0,0]

Symmetry of special projections

Along [001] 61' Along [100] p2'm'm
a*=c
Origin at 0,0,z Origin at x,0,0

No. 60.4.302

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+Yy,z [V,u-v,W]
(8) y,X+Y,Z [V,u-v,w]

(11) y,x-y,Z [V,u-v,W]

V,X-y,1/2 [v,u-v,0]

Y, X+Yy,1/2 [v,u-v,0]

v, X-y,0 [v,u-v,0]

y,X+Yy,0 [V,u-v,0]

0,0, [0,0,0]

Along [210] p2'm'm
a*=c
Origin at x,x/2,0

60.4.302 - 2

p6'/m'

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z [G+V,0,W]
(9) x-y, X,z [G+Vv,0,w]

(12) X+y,%,Z [G+V,0,W]

x+y,%,1/2 [G+V,0,0]

X-y,X,1/2 [0+V,0,0]

x+y,%,0 [a+V,0,0]

X-y,X,0 [U+V,0,0]



p6'/m 6'/m

No. 60.5.303 p6'/m

Origin at center (6/m)

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations

11 (2)3* 0,0,z
(10,0,0) (3,/0,0,0)

(4)2' 0,0,z (5)6 0,0,z
(2,/0,0,0) (6,%/0,0,0)

(71" 0,0,0 (8)3*' 0,0,2; 0,0,0
(110,0,0) (3,/0,0,0)

(10)m x,y,0 (11 6 0,0,z;0,0,0
(m,|0,0,0) (6,%10,0,0)

60.5.303 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9) 3" 0,0,z;0,0,0
(3.710,0,0y

(12) 6% 0,0,z; 0,0,0
(6,/0,0,0)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w]
(4) x,y,z [u,v,W]
(7) X,y,z [Q,v,W]
(20) x,y,Z [v,u,w]

6 e m x,y,1/2 [0,0,w]
X,¥,1/2 [0,0,w]

6 d m x,y,0 [0,0,w]
X,¥,0 [0,0,W]

2 ¢ 6 0,0,z [0,0,0]

1 b 6/m 0,0,1/2 [0,0,0]

1 a 6/m 0,0,0 [0,0,0]

Symmetry of special projections
Along [001] &' Along [100] p2mm
a*=c

Origin at 0,0,z Origin at x,0,0

No. 60.5.303

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+Yy,z [V,u-v,W]
(8) y.x+y,Z [v,0+Vv,W]

(11) y,x-y,Z [v,0+Vv,w]

y,X-y,1/2 [0,0,w]

y,X+Yy,1/2 [0,0,wW]

¥,X-y,0 [0,0,w]

y,X+Yy,0 [0,0,wW]

0,0,z [0,0,0]

Along [210] p2mm
a*=c
Origin at x,x/2,0

60.5.303 -2

p6'/m

(3) x+y,x,z [U+Vv,0,w]
(6) x-y,x,z [G+V,0,W]
(9) x-y,x,Z [u-v,u,w]

(12) x+y,X,Z [u-v,u,w]

X+y,X,1/2 [0,0,w]

X-y,X,1/2 [0,0,w]

X+y,X,0 [0,0,w]

X-y,X,0 [0,0,wW]



p,6/m'

No. 60.6.304

Origin at center (6/m’)
Asymmetric unit 0 < x;
Symmetry operations
For (0,0,0) + set
1
(10,0,0)

4)2' 0,0,z
(2,/0,0,0)

(71 00,0
(110,0,0)

(20) m' x,y,0
(m,[0,0,0)

For (0,0,1) + set
(1) t' (0,0,1)
(110,0,1)

(4)2(0,0,1) 0,0,z
(2./0,0,1)

("1 0,0,1/2
(10,0,1)

(10) m x,y,1/2
(m,|0,0,1)

6/m1'

p,. 6'/m'

Hexagonal

0<z<1/2; y<x

(2)3* 0,0,z
(3,/0,0,0)

(5)6° 0,0,z
(6,%/0,0,0)

(8) 3* 0,0,2;0,0,0
(3./0,0,0)

(11) 6 0,0,z; 0,0,0
(6,7/0,0,0)
(2) 3*'(0,0,1) 0,0,z
(3,/0,0,2)

(5) 6 (0,0,1) 0,0,z
(6,%10,0,1)

(8)3*" 0,0,z;0,0,1/2
(3./0,0,1)

(11) 6 0,0,z;0,0,1/2
(6,710,0,2)

60.6.304 - 1

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9) 3" 0,0,z; 0,0,0
(3.710,0,0)

(12) 6% 0,0,z; 0,0,0
(6,/0,0,0y
(3)3°(0,0,1) 0,0,z
(3,%/0,0,1)

(6) 6 (0,0,1) 0,0,z
(6,/0,0,1)

(9) 3" 0,0,z; 0,0,1/2
(3,710,0,2)

(12) 6% 0,0,z; 0,0,1/2
(6./0,0,1)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z [u,v,W]
(7) X,¥,Z [u,v,w]

(20) x,y,Z [u,v,W]

x,y,1/2 [0,0,w]

%,y,1/2 [0,0,\]

x,y,0 [u,v,0]

X,y,0 [u,v,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 61'

Origin at 0,0,z

Along [100] p,.»2’'m'm  Along [210] p,.-2'M'm

a*=c

Origin at x,0,0

t(0,0,1) ;

No. 60.6.304

2; @, ()

(0,0,0)+ (0,0,1) +
(2) y.x-y.z [V,u-v,w]
(5) y,X+y,z [V,u-v,W]
(8) y,X+y,Z [V,u-v,w]

(11) y,x-y,Z [V,u-v,W]

y,X-y,1/2 [0,0,w]

y,X+Yy,1/2 [0,0,wW]

V,X-y,0 [v,u-v,0]

y,X+Yy,0 [V,u-v,0]

0,0, [0,0,0]

a*=c
Origin at x,x/2,0

60.6.304 - 2

p,. 6'/m'

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z [G+V,0,W]
(9) x-y, X,z [G+Vv,0,w]

(12) X+y,%,Z [G+V,0,W]

X+y,X,1/2 [0,0,w]

X-y,X,1/2 [0,0,w]

x+y,%,0 [a+V,0,0]

X-y,X,0 [U+V,0,0]



P,.6/m 6/m1'

No. 60.7.305 P, 6/m

Hexagonal

Origin at center (6/m)
Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x
Symmetry operations

For (0,0,0) + set

1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

42 0,0,z (5)6° 0,0,z
(2,/0,0,0) (6,%/0,0,0)

(1 0,00 (8) 3* 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0)

(10)m x,y,0 (11 6 0,0,z;0,0,0
(m,|0,0,0) (6,%10,0,0)

For (0,0,1) + set

(1) t' (0,0,2) (2)3"°(0,0,1) 0,0,z
(110,0,1) (3,/0,0,1)

(4)2'(0,0,1) 0,0,z (5)6 (0,0,1) 0,0,z
(2,10,0,1y (6,710,0,1y

(M1 0,012 (8) 3" 0,0,z;0,0,1/2
(1/0,0,2) (3,/0,0,1)

(10) m' x,y,1/2 (116 0,0,z;0,0,1/2
(m,0,0,1) (6,7/0,0,1)

60.7.305-1

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9) 3" 0,0,z; 0,0,0
(3.710,0,0)

(12) 6% 0,0,z; 0,0,0
(6,/0,0,0)
(3)3°(0,0,1) 0,0,z
(3,%/0,0,1)

(6) 6" (0,0,1) 0,0,z
(6,/0,0,1)

(9) 3" 0,0,z; 0,0,1/2
(3,710,0,2)

(12) 6% 0,0,z; 0,0,1/2
(6./0,0,1)



Continued No. 60.7.305

Generators selected (1); t(0,0,1); (2); 4); (7)

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
(0,0,0)+ (0,0,1) +

12 f 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]

(4) x,y,z [G,v,w] (5) y,x+y,z [v,0+Vv,w]
(7) X,¥,Z [u,v,w] (8) y,x+y,Z [V,u-v,w]

(10) x,y,Z [4,v,w] (11) y,x-y,Z [v,0+Vv,w]

6 e m. x,y,1/2 [u,v,0] V,X-y,1/2 [v,u-v,0]

,y,1/2 [,9,0] y,X+y,1/2 [v,0+V,0]

6 d m.. x,y,0 [0,0,w] ¥,X-y,0 [0,0,w]
X,y,0 [0,0,w] y,x+y,0 [0,0,w]
2 c 6. 0,0,z [0,0,w] 0,0,z [0,0,w]

1 b 6/m. 0,0,1/2[0,0,0]

1 a 6m.. 0,0,0[0,0,w]

Symmetry of special projections

Along [001] 61'
a*=c a*=c

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

60.7.305 -2

Along [100] p,.»2’'mm’  Along [210] p,a» 2'mm’

P, 6/m

(3) x+y,x,z [U+Vv,0,w]
(6) x-y,x,z [u-v,u,w]
(9) x-y, X,z [G+Vv,0,w]

(12) x+y,X,Z [u-v,u,w]

x+y,%,1/2 [G+V,0,0]

X-y,X,1/2 [u-v,u,0]

X+y,X,0 [0,0,w]

X-y,X,0 [0,0,w]



p6;/m 6/m Hexagonal

No. 61.1.306 p6,/m

=

Origin at center (3) on 6,

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (32'1\0,0,0)

(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
(2,10,0,1/2) (6,%10,0,1/2) (6,/0,0,1/2)

(7)1 0,0,0 (8)3* 0,0,z; 0,0,0 (9)3 0,0,z;0,0,0
(110,0,0) (3,/0,0,0) (3,%10,0,0)

(10) m x,y,1/4 (11) 6 0,0,z; 0,0,1/4 (12) 6% 0,0,z; 0,0,1/4
(m,|0,0,1/2) (6,%0,0,1/2) (6,/0,0,1/2)

61.1.306 -1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 e 1

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z+1/2 [G,v,w]
(7) X,¥,Z [u,v,w]

(10) x,y,z+1/2 [G,%,W]

X,y,1/4 [0,0,w]

%,,3/4 [0,0,w]

0,0,z [0,0,w]

0,0, [0,0,w]

0,0,0 [0,0,w]

0,0,1/4 [0,0,w]

Symmetry of special projections

Along [001] 6

Origin at 0,0,z

Along [100] p2'mg'

a*=c
Origin at x,0,0

%(0,0,1); (2); (4);

No. 61.1.306

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+Yy,z+1/2 [v,0+V,W]
(8) y,X+Y,Z [V,u-v,w]

(11) y,x-y,z+1/2 [v,0+Vv,w]

y,X-y,1/4 [0,0,w]

y,X+Yy,3/4 [0,0,w]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,w]

0,0,1/2 [0,0,w]

0,0,3/4 [0,0,w]

Along [210] p2'mg'

a*=c
Origin at x,x/2,0

61.1.306 - 2

p6;/m

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z+1/2 [u-v,u,w]
(9) x-y, X,z [G+Vv,0,wW]

(12) x+y,x,z+1/2 [u-v,u,w]

X+y,X,1/4 [0,0,w]

X-y,X,3/4 [0,0,w]



p6;/m1'

No. 61.2.307

Origin at center (31') on 6,1'

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
M1
(10,0,0)

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

(71 00,0
(10,0,0)

(10) m x,y,1/4
(m,|0,0,1/2)

For 1' + set
mr
(1]0,0,0)

(4) 2' (0,0,1/2) 0,0,z
(2,10,0,1/2)

(71 0,00
(1/0,0,0)

(10) m' x,y,1/4
(m,|0,0,1/2)

6/m1'

p6; /m1'

1I

Hexagonal

O<y; 0<z<1/4

(2)3* 0,0,z
(3,/0,0,0)

(5)6 (0,0,1/2) 0,0,z
(6,%10,0,1/2)

(8) 3* 0,0,2;0,0,0
(3./0,0,0)

(11) 6 0,0,z; 0,0,1/4
(6,/0,0,1/2)
(23" 0,0,z
(3,/0,0,0)

(5)6(0,0,1/2) 0,0,z
(6,%|0,0,1/2)

(8) 3" 0,0,z; 0,0,0
(3./0,0,0y

(11) 6 0,0,z; 0,0,1/4
(6,%/0,0,1/2)

61.2.307 -1

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(9) 3" 0,0,z; 0,0,0
(3.710,0,0)

(12) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)
(3)3 0,0,z
(3,%/0,0,0y

(6) 6" (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(9) 3" 0,0,z;0,0,0
(3,710,0,0y

(12) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
12 e 11 (1) x,y,z [0,0,0]
(4) x,y,z+1/2 [0,0,0]
(7) %,¥,Z [0,0,0]
(10) x,y,z+1/2 [0,0,0]
6 d m.l' xy,1/4[0,0,0]
%,y,3/4 [0,0,0]
4 ¢ 3.1 0,0,z [0,0,0]
0,0,Z [0,0,0]
2 b 3.1 0,0,0[0,0,0]
2 a 6.1 0,0,1/4 [0,0,0]

Symmetry of special projections
Along [001] 61' Along [100] p2mg1'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 61.2.307

(7); 1

1+

(2) ¥:x-y,2 [0,0,0]

(5) y,Xx+y,z+1/2 [0,0,0]
(8) y.x+y,z [0,0,0]

(11) y,x-y,z+1/2 [0,0,0]

y,X-y,1/4 [0,0,0]

y,X+Yy,3/4 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p2mg1'

a*=c
Origin at x,x/2,0

61.2.307 -2

p6;/m1'

(3) x+y,%,z [0,0,0]
(6) x-y,x,z+1/2 [0,0,0]
(9) x-y,x,z [0,0,0]

(12) X+y,%,z+1/2 [0,0,0]

x+y,%,1/4 [0,0,0]

X-y,X,3/4 [0,0,0]



p6;/m' 6/m' Hexagonal

No. 61.3.308 p6, /m'

Origin at center (3") on 6,

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (32'1\0,0,0)

(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
(2,10,0,1/2) (6,%10,0,1/2) (6,/0,0,1/2)

(71" 0,0,0 (8)3*' 0,0,2; 0,0,0 (9)3" 0,0,z;0,0,0
(110,0,0) (3,/0,0,0) (3,%0,0,0)

(10) m' x,y,1/4 (11) 6 0,0,z; 0,0,1/4 (12) 6% 0,0,2; 0,0,1/4
(m,|0,0,1/2)' (6,%0,0,1/2) (6,/0,0,1/2)

61.3.308 - 1



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 e 1 (1) x,y,z [u,v,w]
(4) X,y,2+1/2 [0,9,w]
(7) x,y,Z [G,v,W]
(10) x,y,z+1/2 [u,v,W]
6 dm X,y,1/4 [u,v,0]
)_(13713/4 [l._J,\_/,O]
4 c3 0,0,z [0,0,w]
0,0,Z [0,0,W]
2 b 3 0,0,0 [0,0,0]
2 a® 0,0,1/4 [0,0,0]

Symmetry of special projections
Along [001] 61' Along [100] p2m'g'
a*=c

Origin at 0,0,z Origin at x,0,0

%(0,0,1); (2); (4);

No. 61.3.308

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+y,z+1/2 [v,0+V,w]
(8) y.X+y,Z [v,0G+V,W]

(11) y,x-y,z+1/2 [v,u-v,W]

y,X-y,1/4 [v,u-v,0]

Y, X+Yy,3/4 [v,0+V,0]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,W]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p2m'g'

a*=c
Origin at x,x/2,0

61.3.308 - 2

p6;/m'

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z+1/2 [u-v,u,w]
(9) x-y,x,Z [u-v,u,w]

(12) X+y,%,2+1/2 [4+V,0,W]

x+y,%,1/4 [G+V,0,0]

X-y,X,3/4 [u-v,u,0]



p6;'/m' 6/m' Hexagonal

No. 61.4.309 p6, /m’

Origin at center (3) on 6,

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (32'1\0,0,0)

(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
(2,/0,0,1/2) (6,%0,0,1/2) (6,/0,0,1/2)

(7)1 0,0,0 (8)3* 0,0,z; 0,0,0 (9)3 0,0,z;0,0,0
(110,0,0) (3,/0,0,0) (3,%10,0,0)

(10) m' x,y,1/4 (11) 6 0,0,z; 0,0,1/4 (12) 6% 0,0,2; 0,0,1/4
(m,|0,0,1/2)' (6,%0,0,1/2) (6,/0,0,1/2)

61.4.309-1



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 e 1 (1) x,y,z [u,v,w]
(4) X,y,2+1/2 [u,v,W]
(7) x,y.z [u,v,w]
(10) x,y,z+1/2 [u,v,W]
6 dm X,y,1/4 [u,v,0]
X,y,3/4 [u,v,0]
4 c3 0,0,z [0,0,w]
0,0, [0,0,w]
2 b 3 0,0,0 [0,0,w]
2 a 6 0,0,1/4 [0,0,0]

Symmetry of special projections
Along [001] 61' Along [100] p2'm'g
a*=c

Origin at 0,0,z Origin at x,0,0

t(0,0,1); (2); (4);

No. 61.4.309

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) Y, X+Yy,z+1/2 [V,u-v,W]
(8) y,X+Y,Z [V,u-v,w]

(11) y,x-y,z+1/2 [V,u-v,W]

y,X-y,1/4 [v,u-v,0]

Y, X+Yy,3/4 [v,u-v,0]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,W]

0,0,1/2 [0,0,W]

0,0,3/4 [0,0,0]

Along [210] p2'm'g

a*=c
Origin at x,x/2,0

61.4.309 -2

p6;/m'

(3) X+y,X,z [U+V,0,w]
(6) X-y,x,z+1/2 [G+V,0,W]
(9) x-y, X,z [G+Vv,0,w]

(12) X+y,%,2+1/2 [G+V,0,W]

x+y,%,1/4 [G+V,0,0]

X-y,X,3/4 [0+V,0,0]



p6;'/m 6'/m Hexagonal

No. 61.5.310 p6,'/m

Origin at center (3") on 6,

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (32'1\0,0,0)

(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
(2,/0,0,1/2) (6,%0,0,1/2) (6,/0,0,1/2)

(71" 0,0,0 (8)3*' 0,0,2; 0,0,0 (9)3" 0,0,z;0,0,0
(110,0,0) (3,/0,0,0) (3,%0,0,0)

(10) m x,y,1/4 (11) 6 0,0,z; 0,0,1/4 (12) 6% 0,0,z; 0,0,1/4
(m,|0,0,1/2) (6,%0,0,1/2) (6,/0,0,1/2)

61.5.310-1



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 e 1

Coordinates

(1) x,y,z [u,v,w]

(4) X,¥,2+1/2 [u,v,W]

(10) x,y,z+1/2 [G,%,W]

X,y,1/4 [0,0,w]

%,,3/4 [0,0,\]

0,0,z [0,0,w]

0,0,Z [0,0,\]

0,0,0 [0,0,0]

0,0,1/4 [0,0,w]

Symmetry of special projections

Along [001] &'

Origin at 0,0,z

Along [100] p2mg
a*=c
Origin at x,0,0

No. 61.5.310

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+y,z+1/2 [V,u-v,W]
(8) y,X+y,Z [v,0G+V,W]

(11) y,x-y,z+1/2 [v,0+Vv,w]

y,X-y,1/4 [0,0,w]

y,X+Yy,3/4 [0,0,w]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,w]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,W]

Along [210] p2mg

a*=c
Origin at x,x/2,0

61.5.310-2

p6;/m

(3) X+y,X,z [U+V,0,w]
(6) X-y,x,z+1/2 [G+V,0,W]
(9) x-y,x,Z [u-v,u,w]

(12) x+y,x,z+1/2 [u-v,u,w]

X+y,X,1/4 [0,0,w]

X-y,X,3/4 [0,0,w]



p622 622 Hexagonal

No. 62.1.311 p622
-+
X
A\
- A
t <« [ ] >
P -
A
X
+
Origin at 622
Asymmetricunit 0<x; 0<y; 0<z<1/2; y<X
Symmetry operations
11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%0,0,0)
(4)2 0,0,z (5)6 0,0,z (6) 6 0,0,z
(2,/0,0,0) (6,%/0,0,0) (6,10,0,0)
(7)2 xx,0 (8)2 x,0,0 (9)2 0,y,0
(2,//0,0,0) (2,/0,0,0) (2,10,0,0)
(10) 2 x,%,0 (11) 2 x,2x,0 (12) 2 2x,x,0
(2,]0,0,0) (2,]0,0,0) (2,]0,0,0)

62.1.311-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1

1 b 622

1 a 622

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z [0,v,w]

(7) ¥, %,Z [v,u,w]

(10) y,x,z [v,0,w]

X,X,1/2 [u,0,0]

X,x,1/2 [04,u,0]

X,X,0 [u,0,0]

X,x,0 [4,u,0]

x,0,1/2 [u,0,0]

%,0,1/2 [G,0,0]

x,0,0 [u,0,0]

%,0,0 [G,0,0]

0,0,z [0,0,w]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1);

No. 62.1.311

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+y,z [v,0+Vv,w]
(8) x-y,¥,Z [u-v,v,W]

(11) x+y,y,z [G+V,v,W]

X,2x,1/2 [u,2u,0]

%,2%,1/2 [0,20,0]

X,2x,0 [u,2u,0]

%,2%,0 [1,20,0]

0,x,1/2 [0,u,0]

0,%,1/2 [0,d,0]

0,x,0 [0,u,0]

0,%,0 [0,7,0]

0,0,Z [0,0,\]

62.1.311-2

p622

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z [u-v,u,w]
(9) X,x+y,Z [G,0+V,W]

(12) x,X-y,Z [u,u-v,w]

2%,%,1/2 [20,0,0]

2x,%,1/2 [2u,u,0]

2%,%,0 [20,0,0]

2x,%,0 [2u,u,0]

,%,1/2 [0,0,0]

X,X,1/2 [u,u,0]

%,%,0 [0,0,0]

X,X,0 [u,u,0]



Continued

Symmetry of special projections

Along [001] 6Bm'mM'’ Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 62.1.311

Along [210] p2m'm'
a*=c
Origin at x,x/2,0

62.1.311 -3

p622



p6221'

No. 62.2.312

6221

p6221'

1I

Origin at 6221

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
M1
(10,0,0)

(4)2 00,
(2,/0,0,0)

(7)2 x,x,0
(240,0,0)

(10)2 x,%,0
(2,/0,0,0)

For 1' + set
mr
(1]0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(72" x,x,0
(2,/0,0,0)

(10) 2" x,%,0
(2,/0,0,0y

A\

0<z<1/2; y<x

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

(8)2 x,00
(2,/0,0,0)

(11) 2 x,2x,0
(2,/0,0,0)

(23" 0,0z
(3,/0,0,0

(5)6" 0,0,z
(6,%10,0,0)

(8)2" x,0,0
(2,]0,0,0y

(11) 2°  x,2x,0
(2,/0,0,0)

62.2.312-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2 0y,0
(2,10,0,0)

(12) 2 2x,x,0
(2,/0,0,0)
(3)3 0,0z
(3,"10,0,0

(6)6" 0,0,z
(6,/0,0,0)

9)2° 0y,0
(2,/0,0,0y

(12)2' 2x,x,0
(2,/0,0,0y



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 171

1 b 6221

1 a 6221

Coordinates

(1) x,y,z [0,0,0]
(4) x,y,2 [0,0,0]

(7) y,x,2 [0,0,0]

(10) y,x,z [0,0,0]

x,%,1/2 [0,0,0]

%,x,1/2 [0,0,0]

x,%,0 [0,0,0]

%,x,0 [0,0,0]

x,0,1/2 [0,0,0]

%,0,1/2 [0,0,0]

x,0,0 [0,0,0]

%,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1);

(4);

1+

No. 62.2.312

(7); 1

1+
(2) y.:x-y,2 [0,0,0]
(8) y:x+y,z[0,0,0]
(8) x-y.y,2 [0,0,0]

(11) X+y,y,z [0,0,0]

x,2x,1/2 [0,0,0]

%,2%,1/2 [0,0,0]

x,2x,0 [0,0,0]

%,2%,0 [0,0,0]

0,x,1/2 [0,0,0]

0,%,1/2 [0,0,0]

0,%,0 [0,0,0]

0,%,0 [0,0,0]

0,0, [0,0,0]

62.2.312 -2

(3) x+y,%,z [0,0,0]
(6) x-y,x,z [0,0,0]
(9) x,x+y,z [0,0,0]

(12) x,x-y,z [0,0,0]

2%,%,1/2 [0,0,0]

2x,x,1/2 [0,0,0]

2%,%,0 [0,0,0]

2x,x,0 [0,0,0]

%,%,1/2 [0,0,0]

x,x,1/2 [0,0,0]

%,%,0 [0,0,0]

x,x,0 [0,0,0]



Continued

Symmetry of special projections

Along [001] 6mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 62.2.312

Along [210] p2mm1’
a*=c
Origin at x,x/2,0

62.2.312 -3

p6221'



p622' 622' Hexagonal

No. 62.3.313 p62'2'

()
A
[ )
\)

+

Origin at 62'2'

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations

11 (2)3* 0,0,z (3)3 0,0,z
(110,0,0) (3,/0,0,0) (3,%10,0,0)

(4)2 00, (5)6 0,0,z (6) 6" 0,0,z
(2,/0,0,0) (6,*0,0,0) (6,/0,0,0)

(7) 2" x,x,0 (8)2" x,0,0 (9)2° 0,y,0
(2,,/0,0,0) (2,]0,0,0)’ (2,/0,0,0)

(10) 2' x,%,0 (11) 2" x,2x,0 (12) 2" 2x,x,0
(25/0,0,0) (2,/0,0,0) (2,/0,0,0y

62.3.313 -1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1

1 b 622

1 a 622

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z [0,v,w]
(7) ¥, %,Z [v,0,w]

(10) v,X,Z [v,u,w]

X,X,1/2 [u,u,w]

,x,1/2 [0,0,w]

X,X,0 [u,u,w]

X,x,0 [0,0,w]

x,0,1/2 [u,2u,w]

%,0,1/2 [G,20,w]

x,0,0 [u,2u,w]

%,0,0 [G,20,w]

0,0,z [0,0,w]

0,0,1/2 [0,0,w]

0,0,0 [0,0,w]

t(0,0,1);

No. 62.3.313

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y.x+y,z [v,0+v,w]
(8) x-y.,y.Z [G+Vv,v,w]

(11) x+vy,y,Z [u-v,v,w]

X,2x,1/2 [04,0,w]

X,2X,1/2 [u,0,w]

x,2x,0 [0,0,w]

X,2X%,0 [u,0,w]

0,x,1/2 [204,4,w]

0,%,1/2 [2u,u,w]

0,x,0 [204,0,w]

0,%,0 [2u,u,w]

0,0, [0,0,w]

62.3.313 -2

p62'2'

(3) x+y,x,z [U+Vv,0,w]
(6) x-y,x,z [u-v,u,w]
(9) X,x+Yy,Z [u,u-v,w]

(12) x,x-y,Z [G,0+Vv,w]

2%,%,1/2 [0,0,w]

2x,%,1/2 [0,u,w]

2%,%,0 [0,0,w]

2x,%,0 [0,u,w]

%,%,1/2 [u,0,w]

X,X,1/2 [G,u,w]

X,X,0 [u,u,w]

X,x,0 [0,u,w]



Continued

Symmetry of special projections

Along [001] 6mm Along [100] p2’'mm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 62.3.313

Along [210] p2’'mm'
a*=c
Origin at x,x/2,0

62.3.313 -3

p62'2'



p6'2'2

No. 62.4.314

6'2'2

p6'2'2

Origin at 6'2'2

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7) 2" x,x,0
(240,0,0)

(10) 2 x,%,0
(2,0.0,0)

A\

O<y, 0<z<1/2; y<X

(2)3* 0,0,z
(3,/0,0,0)

(5)6° 0,0,z
(6,%/0,0,0)

(8)2" x,0,0
(2,/0,0,0y

(11) 2 x,2x,0
(2,/0,0,0)

62.4.314 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2° 0,y,0
(2,/0,0,0)

(12) 2 2x,x,0
(2,10,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1

1 b 622

1 a 622

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z [u,v,W]

(7) y,%,Z [v,0,w]

(10) y,x,z [v,0,w]

X,X,1/2 [u,0,0]

X,X,1/2 [u,0,0]

X,X,0 [u,0,0]

X,x,0 [u,0,0]

x,0,1/2 [u,2u,w]

X,0,1/2 [u,2u,w]

x,0,0 [u,2u,w]

X,0,0 [u,2u,w]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1);

No. 62.4.314

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+Yy,z [V,u-v,W]
(8) x-y,y.Z [G+Vv,v,w]

(11) x+y,y,z [G+V,v,W]

X,2x,1/2 [u,2u,0]

X,2X,1/2 [u,2u,0]

X,2x,0 [u,2u,0]

X,2X,0 [u,2u,0]

0,x,1/2 [204,4,w]

0,%,1/2 [20,0,W]

0,x,0 [204,0,w]

0,%,0 [20,0,W]

0,0,z [0,0,0]

62.4.314 - 2

p6'2'2

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z [G+V,0,W]
(9) X,x+Yy,Z [u,u-v,w]

(12) x,X-y,Z [u,u-v,w]

2%,%,1/2 [20,0,0]

2x,x,1/2 [204,0,0]

2%,%,0 [20,0,0]

2x,x,0 [20,0,0]

%,%,1/2 [u,0,w]

X,X,1/2 [u,0,W]

X,X,0 [u,u,w]

X,X,0 [u,U,w]



Continued

Symmetry of special projections

Along [001] 6m'm Along [100] p2’'m'm
a*=c
Origin at 0,0,z Origin at x,0,0

No. 62.4.314

Along [210] p2mm
a*=c
Origin at x,x/2,0

62.4.314 - 3

p6'2'2



p,.6'22'

No. 62.5.315

6221

P, 6'22'

\

Origin at 6'22'
Asymmetric unit 0 < x;
Symmetry operations
For (0,0,0) + set
1
(10,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7)2 x,x,0
(240,0,0)

(10) 2' x,%,0
(2,/0,0,0y

For (0,0,1) + set
(1) t (0,0,1)
(110,0,1)

4)2 (0,0,1) 0,0,z
(2./0,0,1)

(728 x,x,1/2
(2,/0,0,1)

(10)2 x,%,1/2
(2,/0,0,1)

A\

O<y, 0<z<1/2; y<X

(2)3* 0,0,z
(3,/0,0,0)

(5)6° 0,0,z
(6,%/0,0,0)

(8)2 x,00
(2,/0,0,0)

(11) 2°  x,2x,0
(2,/0,0,0y
(2) 3*'(0,0,1) 0,0,z
(3,/0,0,1)

(5)6 (0,0,1) 0,0,z
(6,%10,0,1)

(8) 2 x,0,1/2
(2,/0,0,1)

(11)2 x,2x,1/2
(2,0,0,1)

62.5.315-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2 0y,0
(2,10,0,0)

(12)2'  2x,x,0
(2,/0,0,0y
(3)37(0,0,1) 0,0,z

(3,%/0,0,1)

(6) 6 (0,0,1) 0,0,z
(6,/0,0,1)

(9)2' 0,y,1/2
(2,/0,0,1y

(12)2  2x,x,1/2
(2,/0,0,1)



Continued

Generators selected (1); t(0,0,1)' ;

Positions

Coordinates

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1 (1) x,y,z [u,v,w]
(4) x,y,z [u,v,W]
(7) ¥, %,Z [v,u,w]

(10) v,X,Z [v,u,w]

6 g .2 X,X,1/2 [u,0,0]

X,X,1/2 [u,0,0]

6 f .2 X,X,0 [u,u,w]

X,X,0 [u,u,w]

6 e .2. x,0,1/2 [u,2u,w]

X,0,1/2 [u,2u,w]

6 d .2 x,0,0 [u,0,0]
%,0,0 [u,0,0]
2 ¢ 6. 0,0,z [0,0,0]

1 b 622 0,0,1/2 [0,0,0]

1 a 622  0,0,0[0,0,0]

No. 62.5.315

(7)

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

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+Yy,z [V,u-v,W]
(8) X-y.y,Z [U-v,v,W]

(11) x+vy,y,Z [u-v,v,w]

X,2x,1/2 [u,2u,0]

X,2X,1/2 [u,2u,0]

X,2x,0 [0,0,w]

X,2%,0 [G,0,w]

0,x,1/2 [24,4,w]

0,%,1/2 [20,0,W]

0,x,0 [0,u,0]

0,%,0 [0,u,0]

0,0,z [0,0,0]

62.5.315-2

P, 6'22'

(3) x+y,x,z [U+Vv,0,w]
(6) x-y,x,z [G+V,0,W]
(9) X,x+y,Z [G,0+V,W]

(12) x,x-y,Z [G,0+Vv,w]

2%,%,1/2 [20,0,0]

2x,x,1/2 [204,0,0]

2%,%,0 [0,0,w]

2x,x,0 [0,u,w]

%,%,1/2 [u,0,w]

X,X,1/2 [u,0,W]

%,%,0 [0,0,0]

x,x,0 [0,0,0]



Continued No. 62.5.315 P, 6'22'

Symmetry of special projections
Along [001] 6mm1' Along [100] p,,.2mm  Along [210] p,..2’'m'm

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

62.5.315-3



P,.622 6221 Hexagonal

No. 62.6.316 p,. 622
-+
X
1
- +
t' - [ ] >
P -
\ X
Origin at 622 +
Asymmetricunit 0<x; 0<y; 0<z<1/2; y<X
Symmetry operations
For (0,0,0) + set
11 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (32'1\0,0,0)
(4)2 0,0,z (5)6 0,0,z (6) 6 0,0,z
(2,/0,0,0) (6,*(0,0,0) (6,/0,0,0)
(7)2 xx,0 (8)2 x,0,0 (9)2 0,y,0
(2,//0,0,0) (2,/0,0,0) (2,10,0,0)
(10) 2 x,%,0 (11) 2 x,2x,0 (12) 2 2x,x,0
(2,]0,0,0) (2,]0,0,0) (2,]0,0,0)
For (0,0,1) + set
(1) t' (0,0,1) (2)3*(0,0,1) 0,0,z (3)3 (0,0,1) 0,0,z
(1/0,0,1) (3,/0,0,1)' (3,%0,0,1)
(4) 2' (0,0,1) 0,0,z (5)6 (0,0,1) 0,0,z (6) 6*(0,0,1) 0,0,z
(2,/0,0,) (6,*0,0,1) (6,/0,0,1)
(7) 2 x,x,1/2 (8)2' x,0,1/2 (9)2° 0y,1/2
(2,,/0,0,1) (2,/0,0,2) (2,/0,0,1)
(10) 2' x,%,1/2 (11) 2" x,2x,1/2 (12) 2" 2x,x,1/2
(2,/0,0,2) (2,/0,0,2) (2,/0,0,2)

62.6.316 - 1



Continued

Generators selected (1); t(0,0,1)' ;

Positions

Coordinates

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1 (1) x,y,z [u,v,w]
(4) x,y,z [O,v,w]
(7) ¥, %,Z [v,u,w]

(10) y,x,z [v,0,w]

6 g .2 X,X,1/2 [u,u,w]

,x,1/2 [0,0,w]

6 f .2 X,X,0 [u,0,0]
X,x,0 [4,u,0]
6 e .2. x,0,1/2 [u,2u,w]

%,0,1/2 [G,20,w]

6 d .2. x,0,0 [u,0,0]
%,0,0 [1,0,0]
2 ¢ 6. 0,0,z [0,0,w]

1 b 622 0,0,1/2 [0,0,w]

1 a 622 0,0,0 [0,0,0]

No. 62.6.316

(7)

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

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+y,z [v,0+Vv,w]
(8) x-y,¥,Z [u-v,v,W]

(11) x+y,y,z [G+V,v,W]

X,2x,1/2 [04,0,w]

X,2X,1/2 [u,0,w]

X,2x,0 [u,2u,0]

%,2%,0 [1,20,0]

0,x,1/2 [204,4,w]

0,%,1/2 [2u,u,w]

0,x,0 [0,u,0]

0,%,0 [0,7,0]

0,0,Z [0,0,\]

62.6.316 - 2

P, 622

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z [u-v,u,w]
(9) X,x+y,Z [G,0+V,W]

(12) x,X-y,Z [u,u-v,w]

2%,%,1/2 [0,0,w]

2x,%,1/2 [0,u,w]

2%,%,0 [20,0,0]

2x,%,0 [2u,u,0]

%,%,1/2 [u,0,w]

X,X,1/2 [G,u,w]

%,%,0 [0,0,0]

X,X,0[u,u,0]



Continued No. 62.6.316 p,. 622

Symmetry of special projections
Along [001] 6mm1' Along [100] p,,-.2m'm' Along [210] p,..2m'm'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

62.6.316 - 3



p6,22 622 Hexagonal

No. 63.1.317 p6,22
-
7 LY
< [
t ;- o >3
9 4
AT <

-

Origin on 2[100] at 6,(2,1,1)1

Asymmetricunit 0 <z < 1/12

Symmetry operations

11 (2) 3" (0,0,1/3) 0,0,z (3) 3 (0,0,2/3) 0,0,z
(110,0,0) (3,/0,0,1/3) (3,%10,0,2/3)

(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
(2,10,0,1/2) (6,%]0,0,5/6) (6,/0,0,1/6)

(7)2 x,x,1/6 (8)2 x,0,0 (9)2 0,y,1/3
(2,,/0,0,1/3) (2,]0,0,0) (2,/0,0,2/3)

(10) 2 x,%,5/12 (11) 2 x,2x,1/4 (12) 2 2x,x,1/12
(2,/0,0,5/6) (2,/0,0,1/2) (2,10,0,1/6)

63.1.317-1



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 c 1 (1) x,y,z [u,v,w]
(4) x,y,z+1/2 [G,v,w]
(7) y,x,z+1/3 [v,u,w]

(10) ¥,%,Z+5/6 [¥,0,W]

X,2X,1/4 [u,2u,0]

%,2%,3/4 [0,20,0]

x,0,0 [u,0,0]

%,0,1/2 [G,0,0]

Symmetry of special projections
Along [001] 6Bm'm’ Along [100] p2m'g'
a*=c

Origin at 0,0,z Origin at x,0,0

%(0,0,1); (2); (4);

No. 63.1.317

(7)

(2) ¥,x-y,z+1/3 [v,u-v,w]
(5) y,x+y,z+5/6 [v,0+Vv,w]
(8) xX-y,y,Z [u-v,v,W]

(11) x+y,y,z+1/2 [G+Vv,v,W]

2%,%,7/12 [20,0,0]

2x,%,1/12 [2u,u,0]

0,x,1/3 [0,u,0]

0,%,5/6 [0,1,0]

Along [210] p2m'g'
a*=c
Origin at x,x/2,1/12

63.1.317 -2

p6, 22

(3) x+y,X,z+2/3 [U+Vv,0,w]
(6) x-y,x,z+1/6 [u-v,u,w]
(9) X,Xx+y,z+2/3 [0,0+V,W]

(12) x,x-y,z+1/6 [u,u-v,w]

X,X,11/12 [u,0,0]

X,X,5/12 [0,u,0]

%,%,2/3 [0,0,0]

X,X,1/6[u,u,0]



p6,221'

No. 63.2.318

<

6221

p6, 221"

[
"
»

o
19\

-

Origin on 2[100]1' at 6,(2,1,1)11'
Asymmetricunit 0 <z < 1/12
Symmetry operations
For 1 + set
M1
(10,0,0)

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

()2 x,x,1/6
(2,,0,0,1/3)

(10) 2 x,%,5/12
(2,0,0,5/6)

For 1' + set
mr
(1]0,0,0)

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

(7) 2" x,x,1/6
(2,,10,0,1/3)

(10) 2' x,%,5/12
(2,/0,0,5/6)

\J

=

(2) 3* (0,0,1/3) 0,0,
(3,/0,0,1/3)

(5)6°(0,0,5/6) 0,0,z
(6,/0,0,5/6)

82 x,00
(2,/0,0,0)

(11) 2 x,2x,1/4
(2,]0,0,1/2)
(2) 3*°(0,0,1/3) 0,0,z
(3,/0,0,1/3)

(5) 6 (0,0,5/6) 0,0,
(6,"10,0,5/6)'

8)2 x,0,0
(2,/0,0,0

(11) 2 x,2x,1/4
(2,]0,0,1/2)

63.2.318 - 1

Hexagonal

e ~loy
*

&~ ~,

Ol
1
Y
wi

o
ps
!

oV

(3)3(0,0,2/3) 0,0,z
(3,"0,0,2/3)

(6) 6* (0,0,1/6) 0,0,
(6,0,0,1/6)

92 0y,1/3
(2,/0,0,2/3)

(12) 2 2x,x,1/12
(2,10,0,1/6)

(3)3(0,0,2/3) 0,0,
(3,10,0,2/3)'

(6) 6*'(0,0,1/6) 0,0,z
(6,/0,0,1/6)

(92 0,y,1/3
(2,10,0,2/3)

(12) 2" 2x,x,1/12
(2,10,0,1/6)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

12 ¢ 171 (1) x,y,z [0,0,0]
(4) x,y,2+1/2 [0,0,0]
(7) y,x,2+1/3 [0,0,0]

(10) y,%,Z+5/6 [0,0,0]

x,2x,1/4 [0,0,0]

%,2%,3/4 [0,0,0]

6 a .2.1 x,0,0 [0,0,0]

%,0,1/2 [0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p2mg1'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 63.2.318

(7); 1

1+
(2) ¥.x-y,z+1/3 [0,0,0]
(5) y,X+y,2+5/6 [0,0,0]
(8) x-y,y,2[0,0,0]

(11) X+y,y,z+1/2 [0,0,0]

2%,%,7/12 [0,0,0]

2x,x,1/12 [0,0,0]

0,x,1/3 [0,0,0]

0,%,5/6 [0,0,0]

Along [210] p2mg1'
a*=c
Origin at x,x/2,1/12

63.2.318 - 2

p6, 221’

(3) x+y,x,z+2/3 [0,0,0]
(6) x-y,x,z+1/6 [0,0,0]
(9) x,x+y,z+2/3 [0,0,0]

(12) x,x-y,z+1/6 [0,0,0]

x,%,11/12 [0,0,0]

%,x,5/12 [0,0,0]

%,%,2/3 [0,0,0]

X,X,1/6 [0,0,0]



p6,2'2' 622' Hexagonal

No. 63.3.319 p6, 22

Uy
2

~
wil—-

A
y %

v
i -

Origin on 2100] at 6,(2',1,1)1

Asymmetricunit 0 <z < 1/12

Symmetry operations

11 (2) 3" (0,0,1/3) 0,0,z (3) 3 (0,0,2/3) 0,0,z
(110,0,0) (3,/0,0,1/3) (3,%10,0,2/3)

(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
(2,10,0,1/2) (6,%]0,0,5/6) (6,/0,0,1/6)

(7) 2" x,x,1/6 (8)2" x,0,0 (9)2° 0y,1/3
(2,,0,0,1/3) (2,]0,0,0)’ (2,/0,0,2/3)

(10) 2' x,%,5/12 (11) 2' x,2x,1/4 (12) 2" 2x,x,1/12
(2,/0,0,5/6) (2,/0,0,1/2) (2,10,0,1/6)

63.3.319-1



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 c 1 (1) x,y,z [u,v,w]
(4) x,y,z+1/2 [G,v,w]
(7) y,x,z+1/3 [v,0,w]

(10) ¥,%,2+5/6 [v,u,w]

X,2x,1/4 [u,0,w]

%,2%,3/4 [0,0,w]

x,0,0 [u,2u,w]

%,0,1/2 [,20,w]

Symmetry of special projections
Along [001] 6mm Along [100] p2'mg'
a*=c

Origin at 0,0,z Origin at x,0,0

%(0,0,1); (2); (4);

No. 63.3.319

(7)

(2) ¥,x-y,z+1/3 [v,u-v,w]
(5) y,x+y,z+5/6 [v,0+Vv,w]
(8) x-y,y,Z [U+V,v,w]

(11) x+y,y,z+1/2 [u-v,v,w]

2X,X,7/12 [0,u,w]

2x,x,1/12 [0,0,w]

0,x,1/3 [204,4,w]

0,%,5/6 [2u,u,w]

Along [210] p2'mg'
a*=c
Origin at x,x/2,1/12

63.3.319-2

p6, 22

(3) x+y,X,z+2/3 [U+Vv,0,w]
(6) x-y,x,z+1/6 [u-v,u,w]
(9) X,x+Yy,Z+2/3 [u,u-v,w]

(12) x,x-y,z+1/6 [G,0+Vv,w]

x,%,11/12 [0,0,w]

X,X,5/12 [u,u,w]

,%,2/3 [u,0,w]

X,X,1/6 [0,u,w]



p6,'2'2 6'2'2
No. 63.4.320 p6,'2'2
-
7 9
J o
tie %
9 4

Origin on 2100] at 6,'(2',1,1)1

Asymmetricunit 0 <z < 1/12

Symmetry operations
11 (2) 3* (0,0,1/3) 0,0,z
(1‘05010) (32‘05051/3)

(4) 2' (0,0,1/2) 0,0,z (5) 6 (0,0,5/6) 0,0,z

(2,/0,0,1/2) (6,/0,0,5/6)
(7)2" x,x,1/6 (8)2" x,0,0
(2,,/0,0,1/3) (2,/0,0,0)

(10) 2 x,%,5/12
(2,/0,0,5/6)

(11)2 x,2x,1/4
(2,/0,0,1/2)

63.4.320-1

Hexagonal

2l

o\

(3) 3 (0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 6 (0,0,1/6) 0,0,
(6,/0,0,1/6)

(9)2' 0,y,1/3
(2,/0,0,2/3)

(12)2  2x,x,1/12
(2,/0,0,1/6)



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 ¢c 1 (1) x,y,z [u,v,w]
(4) X,¥,2+1/2 [u,v,W]
(7) y,x,z+1/3 [v,0,w]

(10) ¥,%,Z-+5/6 [¥,0,W]

X,2x,1/4 [u,2u,0]

X,2X,3/4 [u,2u,0]

x,0,0 [u,2u,w]

X,0,1/2 [u,2u,w]

Symmetry of special projections
Along [001] 6'mm’ Along [100] p2'm'g
a*=c

Origin at 0,0,z Origin at x,0,0

%(0,0,1); (2); (4);

No. 63.4.320

(7)

(2) ¥,x-y,z+1/3 [v,u-v,w]
(5) y,Xx+Yy,z+5/6 [v,u-v,w]
(8) x-y,y,Z [G+V,v,w]

(11) x+y,y,z+1/2 [G+V,v,W]

2%,%,7/12 [20,0,0]

2x,x,1/12 [20,0,0]

0,x,1/3 [204,4,w]

0,%,5/6 [20,0,W]

Along [210] p2'm'g
a*=c
Origin at x,x/2,1/12

63.4.320-2

p6,'2'2

(3) x+y,X,z+2/3 [U+Vv,0,w]
(6) X-y,x,z+1/6 [G+Vv,0,W]
(9) X,x+Yy,Z+2/3 [u,u-v,w]

(12) x,x-y,z+1/6 [u,u-v,w]

X,X,11/12 [u,0,0]

X,X,5/12 [u,0,0]

,%,2/3 [u,0,w]

X,X,1/6 [u,0,W]



p6,22

No. 64.1.321

622

p6, 22

()
"
»

Origin on 222 at 6,(2,1,1)(1,2,1)
Asymmetricunit 0<x: 0<z<1/6
Symmetry operations

@1
(1/0,0,0)

(4)2 0,0,z
(2,/0,0,0)

(7) 2 x,x,1/3
(2,4]0,0,2/3)

(10)2 x,%,1/3
(2,/0,0,2/3)

(2) 3" (0,0,2/3) 0,0,z
(3,/0,0,2/3)

(5) 6 (0,0,2/3) 0,0,z
(6,%10,0,2/3)

(8)2 x,00
(2,/0,0,0)

(11) 2 x,2x,0
(2,/0,0,0)

64.1.321-1

Hexagonal

(3) 3 (0,0,1/3) 0,0,z
(3,%10,0,1/3)

(6) 6 (0,0,1/3) 0,0,z
(6,/0,0,1/3)

(9)2 0y,1/6
(2,/0,0,1/3)

(12)2 2x,x,1/6
(2,10,0,1/3)



Continued No. 64.1.321 p6,22

Generators selected (1); t(0,0,1); (2); @4); ()

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z+2/3 [v,u-v,w] (3) x+y,x,z+1/3 [U+v,0,w]

(4) x,y,z [G,v,w] (5) y,x+y,z+2/3 [v,0+Vv,w] (6) x-y,x,z+1/3 [u-v,u,w]

(7) ¥, X,2+2/3 [v,u,w] (8) x-y,y,Z [u-v,V,W] (9) X,x+y,z+1/3 [04,0+V,W]

(10) ¥,%,2+2/3 [¥,0,W] (11) X+y,y,Z [G+V,V,W] (12) x,x-y,Z+1/3 [U,u-v,W]

6 g .2 X,2X,1/2 [u,2u,0] 2X%,%,1/6 [204,0,0] X,X,5/6 [u,0d,0]
X,2X,1/2 [0,20,0] 2x,%,1/6 [2u,u,0] X,X,5/6 [0,u,0]

6 f .2 X,2x,0 [u,2u,0] 2X,X,2/3 [204,0,0] X,X,1/3 [u,0,0]
X,2X,0 [0,20,0] 2x,%,2/3 [2u,u,0] X,x,1/3 [04,u,0]

6 e .2 x,0,1/2 [u,0,0] 0,x,1/6 [0,u,0] X,X,5/6 [0,0,0]
x,0,1/2 [04,0,0] 0,%x,1/6 [0,u,0] X,X,5/6 [u,u,0]

6 d .2 x,0,0 [u,0,0] 0,%,2/3 [0,u,0] X,X,1/3 [0,0,0]
x,0,0 [4,0,0] 0,%,2/3 [0,u,0] X,X,1/3 [u,u,0]

6 ¢ 2 0,0,z [0,0,w] 0,0,z+2/3 [0,0,w] 0,0,z+1/3 [0,0,w]
0,0,z+2/3 [0,0,w] 0,0,z [0,0,w] 0,0,z+1/3 [0,0,w]

3 b 222 0,0,1/2 [0,0,0] 0,0,1/6 [0,0,0] 0,0,5/6 [0,0,0]

3 a 222 0,0,0 [0,0,0] 0,0,2/3 [0,0,0] 0,0,1/3 [0,0,0]

64.1.321 -2



Continued

Symmetry of special projections

Along [001] 6Bm'mM’ Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 64.1.321

Along [210] p2m'm'
a*=c
Origin at x,x/2,1/6

64.1.321 -3

p6, 22



p6,221' 6221 Hexagonal
No. 64.2.322 p6,221'
1I
%
t L« . >1
%
N * \\’ ’
Origin on 2221' at 6,(2,1,1)(1,2,1)1"'
Asymmetricunit 0<x: 0<z<1/6
Symmetry operations
For 1 + set
@)1 (2) 3" (0,0,2/3) 0,0,z (3) 3(0,0,1/3) 0,0,z
(10,0,0) (3,/0,0,2/3) (3,4/0,0,1/3)
4)2 0,0,z (5) 6 (0,0,2/3) 0,0,z (6) 6" (0,0,1/3) 0,0,z
(2,/0,0,0) (6,%/0,0,2/3) (6,10,0,1/3)
(M2 x,x,1/3 82 x,0,0 92 0y,1/6
(2,4]0,0,2/3) (2,]0,0,0) (2,10,0,1/3)
(10) 2 x,x,1/3 (11) 2 x,2x,0 (12) 2 2x,x,1/6
(2,]0,0,2/3) (2,]0,0,0) (2,10,0,1/3)
For 1' + set
Q)71 (2)3*(0,0,2/3) 0,0,z (3)3(0,0,1/3) 0,0,z
(1]0,0,0) (3,/0,0,2/3) (3,%0,0,1/3)
(4)2'" 0,0,z (5)67(0,0,2/3) 0,0,z (6) 6" (0,0,1/3) 0,0,z
(2,/0,0,0) (6,]0,0,2/3)' (6,/0,0,1/3)'
(72" x,x,1/3 (82" x,0,0 (92" 0,y,1/6
(2,410,0,2/3)' (2,]0,0,0) (2,10,0,1/3)
(10) 2" x,x,1/3 (11) 2 x,2x,0 (12) 2" 2x,x,1/6
(25]0,0,2/3) (2,/0,0,0) (2,/0,0,1/3)

64.2.322 -1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 171

3 b 2221

3 a 2221

Coordinates

(1) x,y,2 [0,0,0]

(4) x,y,2 [0,0,0]

(7) y,x,2+2/3 [0,0,0]

(10) y,%,z+2/3 [0,0,0]

x,2x,1/2 [0,0,0]

%,2%,1/2 [0,0,0]

X,2%,0 [0,0,0]

%,2%,0 [0,0,0]

x,0,1/2 [0,0,0]

)_(1011/2 [0,0,0]

x,0,0 [0,0,0]

%,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,7+2/3[0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1);

No. 64.2.322

(M, 1

1+

(2) y,x-y,z+2/3 [0,0,0]

(5) y,x+y,z+2/3 [0,0,0]

(8) x-y,y,Z [0,0,0]

(11) X+y,y,z [0,0,0]

2%,%,1/6 [0,0,0]

2x,x,1/6 [0,0,0]

2%,%,2/3 [0,0,0]

2x,x,2/3 [0,0,0]

0,x,1/6 [0,0,0]

01)211/6 [0,0,0]

0,x,2/3 [0,0,0]

0,%,2/3 [0,0,0]

0,0,2+2/3 [0,0,0]

0,0,2 [0,0,0]

0,0,1/6 [0,0,0]

0,0,2/3 [0,0,0]

64.2.322 - 2

p6,221'

(3) X+y,%,z+1/3 [0,0,0]
(6) x-y,x,z+1/3[0,0,0]
(9) X,x+y,z+1/3 [0,0,0]

(12) x,x-y,z+1/3 [0,0,0]

X,X,5/6 [0,0,0]

X,Xx,5/6 [0,0,0]

x,%,1/3 [0,0,0]

%,%,1/3 [0,0,0]

)_(1)_(15/6 [0,0,0]

X,X,5/6 [0,0,0]

)_(1)_(11/3 [0,0,0]

X|X11/3 [0,0,0]

0,0,2+1/3 [0,0,0]

0,0,7+1/3[0,0,0]

0,0,5/6 [0,0,0]

0,0,1/3 [0,0,0]



Continued

Symmetry of special projections

Along [001] 6mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 64.2.322

Along [210] p2mm1’
a*=c
Origin at x,x/2,1/6

64.2.322 - 3

p6,221'



p6,2'2" 62'2'

No. 64.3.323 p6,22

o T

&

(s
ol
A
»
\
ol

Origin on 2'22 at 6,(2',1,1)(1,2,1)

Asymmetricunit 0<x: 0<z<1/6

Symmetry operations

11 (2) 3* (0,0,2/3) 0,0,z
(1‘05010) (32‘05052/3)

(4)2 0,0,z (5) 6 (0,0,2/3) 0,0,z
(2,/0,0,0) (6,%0,0,2/3)

(7) 2 x,x,1/3 (8)2" x,0,0
(2,,/0,0,2/3) (2,/0,0,0)

(10) 2' x,%,1/3 (11) 2 x,2x,0
(2,/0,0,2/3) (2,/0,0,0)

64.3.323 -1

Hexagonal

(3) 3 (0,0,1/3) 0,0,z
(3,%10,0,1/3)

(6) 6 (0,0,1/3) 0,0,z
(6,/0,0,1/3)

(9)2' 0,y,1/6
(2,/0,0,1/3

(12)2' 2x,x,1/6
(2,/0,0,1/3)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1

3 b 222

3 a 222

Coordinates

(1) x,y,z [u,v,w]

(4) x,y,z [G,v,w]

(7) y,x,z+2/3 [v,0,w]

(10) ¥,%,2+2/3 [v,u,w]

X,2x,1/2 [u,0,w]

%,2%,1/2 [0,0,w]

X,2x,0 [u,0,w]

%,2%,0 [1,0,w]

x,0,1/2 [u,2u,w]

%,0,1/2 [G,20,w]

x,0,0 [u,2u,w]

%,0,0 [0,20,w]

0,0,z [0,0,w]

0,0,z+2/3 [0,0,w]

0,0,1/2 [0,0,w]

0,0,0 [0,0,w]

t(0,0,1);

No. 64.3.323

(7)

(2) ¥,x-y,z+2/3 [v,u-v,w]
(5) y,x+y,z+2/3 [v,0+Vv,w]
(8) x-y,y,Z [U+V,v,w]

(11) x+vy,y,Z [u-v,v,w]

2X%,X,1/6 [0,u,w]

2x,%,1/6 [0,0,w]

2X%,X,2/3 [0,u,w]

2x,%,2/3 [0,0,w]

0,x,1/6 [24,0,w]

0,%,1/6 [2u,u,w]

0,x,2/3 [24,4,w]

0,%,2/3 [2u,u,w]

0,0,z+2/3 [0,0,w]

0,0, [0,0,w]

0,0,1/6 [0,0,w]

0,0,2/3 [0,0,w]

64.3.323 -2

p6,2'2

(3) x+y,x,z+1/3 [U+v,0,w]
(6) x-y,x,z+1/3 [u-v,u,w]
(9) X,x+y,z+1/3 [u,u-v,w]

(12) x,x-y,z+1/3 [G,0+Vv,w]

X,%,5/6 [0,0,w]

X,X,5/6 [u,u,w]

x,%,1/3 [0,0,w]

X,X,1/3 [u,u,w]

,%,5/6 [u,0,w]

X,X,5/6 [0,u,w]

%,%,1/3 [u,0,w]

X,X,1/3 [G,u,w]

0,0,z+1/3 [0,0,w]

0,0,z+1/3 [0,0,w]

0,0,5/6 [0,0,w]

0,0,1/3 [0,0,w]



Continued

Symmetry of special projections

Along [001] 6mm Along [100] p2'mm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 64.3.323

Along [210] p2'mm'
a*=c
Origin at x,x/2,1/6

64.3.323 - 3

p6,2'2



p6,22

No. 64.4.324

6'2'2

p6,'2'2

r~
v
g

Origin on 2'22' at 6,'(2',1,1)(1,2,1)
Asymmetricunit 0<x: 0<z<1/6
Symmetry operations

@1
(1/0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7)) 2" x,x,1/3
(2,410,0,2/3)

(10)2 x,%,1/3
(2,/0,0,2/3)

\

(2) 3" (0,0,2/3) 0,0,z
(3,/0,0,2/3)

(5)6(0,0,2/3) 0,0,z
(6,%10,0,2/3)

(8)2" x,0,0
(2,/0,0,0y

(11) 2 x,2x,0
(2,/0,0,0)

64.4.324 -1

Hexagonal

(3) 3 (0,0,1/3) 0,0,z
(3,%10,0,1/3)

(6) 6 (0,0,1/3) 0,0,
(6,/0,0,1/3)

(9)2' 0,y,1/6
(2,/0,0,1/3

(12)2 2x,x,1/6
(2,10,0,1/3)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1

3 b 222

3 a 222

Coordinates

(1) x,y,z [u,v,w]
(4) X,¥,z [u,v,W]
(7) y,x,z+2/3 [v,0,w]

(10) ¥,%,2+2/3 [¥,0,W]

X,2x,1/2 [u,2u,0]

X,2X,1/2 [u,2u,0]

X,2x,0 [u,2u,0]

X,2X,0 [u,2u,0]

x,0,1/2 [u,2u,w]

X,0,1/2 [u,2u,w]

x,0,0 [u,2u,w]

X,0,0 [u,2u,w]

0,0,z [u,v,0]

0,0,z+2/3 [¥,0,0]

0,0,1/2 [u,2u,0]

0,0,0 [u,2u,0]

No. 64.4.324

(7)

(2) ¥,x-y,z+2/3 [v,u-v,w]
(5) y,x+y,z+2/3 [v,u-v,W]
(8) x-y,y,Z [G+V,v,w]

(11) x+y,y,z [G+V,v,W]

2%,%,1/6 [20,0,0]

2x,x,1/6 [204,0,0]

2%,%,2/3 [20,0,0]

2x,x,2/3 [204,0,0]

0,x,1/6 [24,0,w]

0,%,1/6 [20,0,W]

0,x,2/3 [24,4,w]

0,%,2/3 [20,0,W]

0,0,z+2/3 [v,u-v,0]

0,0,z [G+v,v,0]

0,0,1/6 [20,0,0]

0,0,2/3 [20,0,0]

64.4.324 - 2

p6,'2'2

(3) x+y,x,z+1/3 [U+v,0,w]
(6) xX-y,x,z+1/3 [G+V,0,W]
(9) X,x+y,z+1/3 [u,u-v,w]

(12) x,x-y,z+1/3 [u,u-v,w]

X,X,5/6 [u,0d,0]

X,X,5/6 [u,0,0]

X,X,1/3 [u,0,0]

X,x,1/3 [u,0,0]

,%,5/6 [u,0,w]

X,X,5/6 [u,0,w]

%,%,1/3 [u,0,w]

X,X,1/3 [u,0,w]

0,0,z+1/3 [G+V,01,0]

0,0,2+1/3 [u,u-v,0]

0,0,5/6 [u,,0]

0,0,1/3 [u,,0]



Continued

Symmetry of special projections

Along [001] 6m'm Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 64.4.324

Along [210] p2mm
a*=c
Origin at x,x/2,1/6

64.4.324 - 3

p6,'2'2



P2c6,22

No. 64.5.325

Origin on 222" at 6,(2,1,1)(1,2',1)

Asymmetricunit 0<x: 0<z<1/6

6221

P2c 6,22

“in

win

Hexagonal

Symmetry operations

For (0,0,0) + set
1
(110,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7) 2 x,x,1/3
(2,4]0,0,2/3)

(10) 2" x,%,1/3
(2,/0,0,2/3)

For (0,0,1) + set
(1) t (0,0,1)
(110,0,1)

(4)2(0,0,1) 0,0,z
(2./0,0,1)

(7) 2" x,x,5/6
(2,410,0,5/3)'

(10) 2 x,%,5/6
(25/0,0,5/3)

(2) 3" (0,0,2/3) 0,0,z
(3,/0,0,2/3)

(5) 6 (0,0,2/3) 0,0,z
(6,%]0,0,2/3)

(8)2 x,00
(2,/0,0,0)

(11) 2°  x,2x,0
(2,/0,0,0y
(2) 3*'(0,0,5/3) 0,0,
(3,/0,0,5/3)

(5) 6 (0,0,5/3) 0,0,z
(6,%]0,0,5/3)

(8) 2 x,0,1/2
(2,/0,0,1)

(11)2 x,2x,1/2
(2,/0,0,1)

64.5.325-1

(3)37(0,0,1/3) 0,0,z
(3,%/0,0,1/3)

(6) 6 (0,0,1/3) 0,0,z
(6,/0,0,1/3)

(9)2' 0,y,1/6
(2,/0,0,1/3

(12)2 2x,x,1/6
(2,10,0,1/3)
(3) 3 (0,0,4/3) 0,0,z
(3,%10,0,4/3)

(6) 6" (0,0,4/3) 0,0,
(6,0,0,4/3)

(9)2 0y,2/3
(2,/0,0,4/3)

(12) 2 2x,x,2/3
(2,10,0,4/3)



Continued

Generators selected (1); t(0,0,1)' ;

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1 (1) x,y,z [u,v,w]
(4) x,y,z [u,v,w]
(7) y,x,2+2/3 [v,u,w]
(10) y,x,2+2/3 [v,u,w]

6 g .2 X,2X,1/2 [u,2u,0]
X,2X,1/2 [u,2u,0]

6 f .2 X,2x,0 [u,0,w]
X,2%,0 [u,0,w]

6 e .2 x,0,1/2 [u,2u,w]
X,0,1/2 [u,2u,w]

6 d .2 x,0,0 [u,0,0]
x,0,0 [u,0,0]

6 c 2. 0,0,z [u,v,0]
0,0,z+2/3 [v,u,0]

3 b 222 0,0,1/2 [u,2u,0]

3 a 222 0,0,0 [u,0,0]

(0,0,0)+

No. 64.5.325

(7)

(0,0,1) +
(2) ¥.X-y,2+2/3 [V,u-v,W]
(5) y,X+Y,z+2/3 [V,u-V,W]
(8) X-y,¥.Z [U-V,V,W]

(11) x+vy,y,Z [u-v,v,w]

2X%,X,1/6 [2u,u,0]

2x,%,1/6 [2u,u,0]

2X%,X,2/3 [0,u,w]

2x,%,2/3 [0,u,W]

0,x,1/6 [2u,u,w]

0,%,1/6 [2u,u,w]

0,x,2/3 [0,u,0]

0,%,2/3 [0,u,0]

0,0,z+2/3 [v,u-v,0]

0,0,z [u-v,v,0]

0,0,1/6 [2u,u,0]

0,0,2/3 [0,u,0]

64.5.325 -2

P2c 6,22

(3) x+y,Xx,z+1/3 [u-v,u,w]
(6) x-y,x,z+1/3 [u-v,u,w]
(9) X,x+y,z+1/3 [u,u-v,w]

(12) x,x-y,z+1/3 [u,u-v,w]

X,X,5/6 [0,u,0]

X,X,5/6 [04,u,0]

X,X,1/3 [u,u,w]

X,X,1/3 [u,u,w]

,%,5/6 [0,U,W]

X,X,5/6 [0,u,w]

X,X,1/3 [u,u,0]

X,X,1/3 [u,u,0]

0,0,z+1/3 [u-v,u,0]

0,0,2+1/3 [u,u-v,0]

0,0,5/6 [i1,u,0]

0,0,1/3 [u,u,0]



Continued No. 64.5.325 P, 6,22

Symmetry of special projections
Along [001] 6mm1' Along [100] p,,-2’mm" Along [210] p,,.2m'm'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,1/6

64.5.325 -3



P26,22' 6221'
No. 64.6.326 D, 6,22'
g T
%
t:- g >
%

-lo

Origin on 222 at 6,'(2,1,1)(1,2,1)
Asymmetricunit 0<x: 0<z<1/6
Symmetry operations

@1
(1/0,0,0)

(4)2 0,0,z
(2,/0,0,0)

(7) 2 x,x,1/3
(2,4]0,0,2/3)

(10)2 x,%,1/3
(2,/0,0,2/3)

For (0,0,1) + set
(1) t (0,0,1)
(110,0,1)

(4)2'(0,0,1) 0,0,z
(2./0,0,1y

(7) 2" x,x,5/6
(2,410,0,5/3)'

(10) 2' x,%,5/6
(25/0,0,5/3)'

(2) 3" (0,0,2/3) 0,0,z
(3,/0,0,2/3)

(5) 6 (0,0,2/3) 0,0,z
(6,%10,0,2/3)

(8)2 x,00
(2,/0,0,0)

(11) 2 x,2x,0
(2,/0,0,0)

(2)3"°(0,0,5/3) 0,0,z
(3,/0,0,5/3)

(5) 6 (0,0,5/3) 0,0,z
(6,%|0,0,5/3)

(8) 2 x,0,1/2
(2,/0,0,1)

(11) 2' x,2x,1/2
(2,/0,0,1)

64.6.326 - 1

Hexagonal

(3)37(0,0,1/3) 0,0,z
(3,%/0,0,1/3)

(6) 6 (0,0,1/3) 0,0,
(6,/0,0,1/3)

(9)2' 0,y,1/6
(2,/0,0,1/3

(12)2' 2x,x,1/6
(2,/0,0,1/3)
(3) 3 (0,0,4/3) 0,0,z
(3,%10,0,4/3)

(6) 6" (0,0,4/3) 0,0,z
(6,0,0,4/3)

(9)2 0y,2/3
(2,/0,0,4/3)

(12)2 2x,x,2/3
(2,10,0,4/3)



Continued

Generators selected (1); t(0,0,1)' ;

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1 (1) x,y,z [u,v,w]
(4) x,y,z [O,v,w]
(7) y,x,2+2/3 [v,u,w]
(10) y,x,2+2/3 [v,0,W]

6 g .2 X,2x,1/2 [u,0,w]
X,2%,1/2 [4,0,w]

6 f .2 X,2x,0 [u,2u,0]
x,2%,0 [201,1,0]

6 e .2 x,0,1/2 [u,2u,w]
x,0,1/2 [0,20,w]

6 d .2 x,0,0 [u,0,0]
x,0,0 [4,0,0]

6 c 2 0,0,z [0,0,w]
0,0,z+2/3 [0,0,w]

3 b 222 0,0,1/2 [0,0,w]

3 a 222 0,0,0 [0,0,0]

(0,0,0)+

No. 64.6.326

(7)

(0,0,1) +
(2) ¥.X-y,2+2/3 [V,u-v,W]
(5) y,X+y,2+2/3 [v,G+v,W]
(8) X-y,¥.Z [U-V,V,W]

(11) x+y,y,z [G+V,v,W]

2%,%,1/6 [0,0,W]

2x,%,1/6 [0,u,wW]

2%,%,2/3 [20,0,0]

2x,X%,2/3 [u,2u,0]

0,x,1/6 [2u,u,w]

0,%,1/6 [20,0,]

0,x,2/3 [0,u,0]

0,%,2/3 [0,,0]

0,0,z+2/3 [0,0,w]

0,0,Z [0,0,\]

0,0,1/6 [0,0,W]

0,0,2/3 [0,0,0]

64.6.326 - 2

P2c 6,22

(3) x+y,Xx,z+1/3 [u-v,u,w]
(6) X-y,x,z+1/3 [G+V,0,W]
(9) X,x+y,z+1/3 [u,u-v,w]

(12) x,x-y,z+1/3 [G,0+Vv,w]

X,X,5/6 [u,u,w]

X,X,5/6 [0,0,w]

X,X,1/3 [04,u,0]

X,x,1/3 [u,0,0]

,%,5/6 [0,U,W]

X,X,5/6 [u,0,W]

X,X,1/3 [u,u,0]

X,x,1/3 [04,0,0]

0,0,z+1/3 [0,0,w]

0,0,z+1/3 [0,0,W]

0,0,5/6 [0,0,W]

0,0,1/3 [0,0,0]



Continued No. 64.6.326 P, 6,'22'

Symmetry of special projections
Along [001] 6mm1' Along [100] p,,-2mm Along [210] p,.-2'm'm

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,1/6

64.6.326 - 3



p6, 22 622

No. 65.1.327 p6, 22

A -
4
Y

-
I~

Origin at 321 at 6,21

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

11 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)

(4) 2 (0,0,1/2) 0,0,z (5) 6 (0,0,1/2) 0,0,z
(2,10,0,1/2) (6,%10,0,1/2)

(7)2 xx,0 (8)2 x,0,0
(2,410,0,0) (2,]0,0,0)

(10)2 x,x,1/4 (11) 2 x,2x,1/4
(2,/0,0,1/2) (2,/0,0,1/2)

65.1.327 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(9)2 0y,0
(2,10,0,0)

(12)2 2xx,1/4
(2,10,0,1/2)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z+1/2 [G,v,w]
(7) y,X,Z [v,u,w]

(10) ¥,%,2+1/2 [¥,0,W]

X,2x,1/4 [u,2u,0]

%,2%,3/4 [0,20,0]

x,0,0 [u,0,0]

%,0,1/2 [4,0,0]

0,0,z [0,0,w]

0,0,Z [0,0,\]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 6Bm'm'

Origin at 0,0,z

Along [100] p2m'g'
a*=c
Origin at x,0,0

%(0,0,1); (2); (4);

No. 65.1.327

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,x+y,z+1/2 [v,0+Vv,w]
(8) x-y,y,Z [u-v,V,W]

(11) x+y,y,z+1/2 [G+V,v,W]

2%,%,1/4 [20,0,0]

2x,%,3/4 [2u,u,0]

0,x,0 [0,u,0]

0,%,1/2 [0,d,0]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,W]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [210] p2m'g'

a*=c
Origin at x,x/2,1/4

65.1.327 - 2

p6, 22

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z+1/2 [u-v,u,w]
(9) X,x+y,Z [G,0+V,W]

(12) x,x-y,z+1/2 [u,u-v,w]

X,X,1/4 [u,0,0]

X,X,3/4 [04,u,0]

%,%,0 [0,0,0]

X,X,1/2 [u,u,0]



P6,221'

No. 65.2.328

\Q/\

6221

p6, 221’

v

N

Origin at 3211' at 6,211

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
M1
(10,0,0)

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

(7)2 x,x,0
(2,410,0,0)

(10) 2 x,x,1/4
(2,/0,0,1/2)

For 1' + set
mr
(1]0,0,0)

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

(72" x,x,0
(2,,10,0,0y

(10) 2' x,%x,1/4
(2,]0,0,1/2)

A\

/\

O<y; 0<z<1/4

(2)3" 0,0,z
(3./0,0,0)

(5)6°(0,0,1/2) 0,0,z
(6,40,0,1/2)

82 x,00
(2,/0,0,0)

(11) 2 x,2x,1/4
(2,]0,0,1/2)
(23" 0,0,
(3,/0,0,0)

(5)6(0,0,1/2) 0,0,z
(6,"10,0,1/2)

8)2 x,0,0
(2,/0,0,0

(11) 2 x,2x,1/4
(2,]0,0,1/2)

65.2.328 - 1

Hexagonal

~,

o

3)3 00:
(3,710,0,0)

(6) 6* (0,0,1/2) 0,0,z
(6,/0,0,1/2)

92 0y,0
(2,10,0,0)

(12)2  2x,x,1/4
(2,]0,0,1/2)
(3)3 0,0,z
(3,/0,0,0)

(6) 6*'(0,0,1/2) 0,0,z
(6,/0,0,1/2)

92 0y,0
(2,/0,0,0

(12) 2" 2x,x,1/4
(2,/0,0,1/2)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
12 f 11 (1) x,y,z [0,0,0]
(4) x,y,z+1/2 [0,0,0]
(7) y,x,2 [0,0,0]
(10) y,x,z+1/2 [0,0,0]
6 e .21 X,2X,1/4 [0,0,0]
X,2X,3/4 [0,0,0]
6 d .21 x,0,0 [0,0,0]
x,0,1/2 [0,0,0]
4 ¢ 3.1 0,0,z [0,0,0]
0,0,z [0,0,0]
2 b 3.21 0,0,1/4 [0,0,0]
2 a 32.1 0,0,0[0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p2mg1'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 65.2.328

(7); 1

1+

(2) ¥:x-y,2 [0,0,0]

(5) y,Xx+y,z+1/2 [0,0,0]
(8) x-y,y,2[0,0,0]

(11) X+y,y,z+1/2 [0,0,0]

2%,%,1/4 [0,0,0]

2x,x,3/4 [0,0,0]

0,%,0 [0,0,0]

0,%,1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [210] p2mg1'

a*=c
Origin at x,x/2,1/4

65.2.328 - 2

p6, 221’

(3) x+y,%,z [0,0,0]
(6) x-y,x,z+1/2 [0,0,0]
(9) x,x+y,z [0,0,0]

(12) x,x-y,z+1/2 [0,0,0]

x,%,1/4 [0,0,0]

%,x,3/4 [0,0,0]

%,%,0 [0,0,0]

x,X,1/2 [0,0,0]



p6,2'2" 62'2'

No. 65.3.329 p6, 22

-l

b ¥
L4

-~
29

Origin at 32'1 at 6,2'1

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

11 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)

(4) 2 (0,0,1/2) 0,0,z (5) 6 (0,0,1/2) 0,0,z
(2,10,0,1/2) (6,%10,0,1/2)

(7) 2" x,x,0 (8)2" x,0,0
(2,4]0,0,0) (2,]0,0,0)

(10) 2' x,%,1/4 (11) 2' x,2x,1/4
(2,/0,0,1/2) (2,/0,0,1/2)

65.3.329 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(9)2° 0,y,0
(2,/0,0,0)

(12) 2 2x,x,1/4
(2,/0,0,1/2)



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w]
(4) x,y,z+1/2 [G,v,w]
(7) y,x,z [v,0,w]
(10) y,x,2+1/2 [v,u,w]

6 e .2 X,2Xx,1/4 [u,0,w]
X,2X%,3/4 [0,0,w]

6 d .2 x,0,0 [u,2u,w]
x,0,1/2 [0,20,w]

4 ¢ 3 0,0,z [0,0,w]
0,0,z [0,0,w]

2 b 32 0,0,1/4 [0,0,w]

2 a 32. 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 6mm Along [100] p2'mg'
a*=c

Origin at 0,0,z Origin at x,0,0

t(0,0,1); (2); (4);

No. 65.3.329

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+Yy,z+1/2 [v,0+V,W]
(8) x-y.,y.Z [G+Vv,v,w]

(11) x+y,y,z+1/2 [u-v,v,w]

2X%,X,1/4 [0,u,w]

2x,%,3/4 [0,0,w]

0,x,0 [204,0,w]

0,%,1/2 [2u,u,w]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,w]

0,0,3/4 [0,0,w]

0,0,1/2 [0,0,w]

Along [210] p2'mg'

a*=c
Origin at x,x/2,1/4

65.3.329 - 2

p6, 22

(3) X+y,X,z [U+V,0,w]
(6) x-y,x,z+1/2 [u-v,u,w]
(9) X,x+Yy,Z [u,u-v,w]

(12) x,x-y,z+1/2 [G,0+V,wW]

x,%,1/4 [0,0,w]

X,X,3/4 [u,u,w]

X,X,0 [u,u,w]

X,X,1/2 [G,u,w]



6,22

No. 65.4.330

Ry,

6'2'2

p6,'2'2

4

Origin at 32'1 at 6,2'1

Asymmetric unit 0 < x;

Symmetry operations

1)1
(1/0,0,0)

(4)2'(0,0,1/2) 0,0,
(2,10,0,1/2)

(7) 2" x,x,0
(2,4]0,0,0)

(10) 2 x,x,1/4
(2,/0,0,1/2)

\

/\

O<y; 0<z<1/4

(2)3" 0,0,z
(3./0,0,0)

(5)6 ' (0,0,1/2) 0,0,z
(6,]0,0,1/2)

8)2 x,0,0
(2,/0,0,0

(11) 2 x,2x,1/4
(2,]0,0,1/2)

65.4.330-1

Hexagonal

3)3 00:
(3,710,0,0)

(6) 6*'(0,0,1/2) 0,0,z
(6,/0,0,1/2)

92 0y,0
(24/0,0,0

(12)2  2x,x,1/4
(2,]0,0,1/2)



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w]
(4) x,y,z+1/2 [u,v,W]
(7) y,%,Z [v,0,w]
(10) y,x,2+1/2 [v,0,W]

6 e .2 X,2X,1/4 [u,2u,0]
X,2X,3/4 [u,2u,0]

6 d .2 x,0,0 [u,2u,w]
X,0,1/2 [u,2u,w]

4 ¢ 3 0,0,z [0,0,w]
0,0,z [0,0,w]

2 b 32 0,0,1/4 [0,0,0]

2 a 32. 0,0,0 [0,0,w]

Symmetry of special projections
Along [001] 6m'm Along [100] p2'm'g
a*=c

Origin at 0,0,z Origin at x,0,0

t(0,0,1); (2); (4);

No. 65.4.330

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) Y, X+Yy,z+1/2 [V,u-v,W]
(8) x-y,y.Z [G+Vv,v,w]

(11) x+y,y,z+1/2 [G+Vv,v,W]

2%,%,1/4 [20,0,0]

2x,x,3/4 [204,0,0]

0,x,0 [204,0,w]

0,%,1/2 [20,0,W]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,W]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,W]

Along [210] p2mg

a*=c
Origin at x,x/2,1/4

65.4.330-2

p6,'2'2

(3) X+y,X,z [U+V,0,w]
(6) X-y,x,z+1/2 [G+V,0,W]
(9) X,x+Yy,Z [u,u-v,w]

(12) x,x-y,z+1/2 [u,u-v,w]

X,X,1/4 [u,0,0]

X,X,3/4 [u,0,0]

X,X,0 [u,U,w]

X,X,1/2 [u,0,W]



6,22 622

No. 66.1.331 p6, 22

\J

-

A

Wl

N

Origin on 222 at 6,(2,1,1)(1,2,1)

Asymmetricunit 0<x: 0<z<1/6

Symmetry operations

11 (2) 3* (0,0,1/3) 0,0,z
(1‘05010) (32‘050!1/3)

(4)2 0,0,z (5) 6 (0,0,1/3) 0,0,z
(2,/0,0,0) (6,%0,0,1/3)

(72 x,x,1/6 (8)2 x,0,0
(2,//0,0,1/3) (2,/0,0,0)

(10)2 x,x,1/6 (11) 2 x,2x,0
(2,/0,0,1/3) (2,/0,0,0)

66.1.331-1

Hexagonal

CGfs
i
w

Wi

!
i

(3)3(0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 6" (0,0,2/3) 0,0,z
(6,0,0,2/3)

(92 0y,1/3
(2,/0,0,2/3)

(12)2 2x,x,1/3
(2,10,0,2/3)



Continued No. 66.1.331 p6,22

Generators selected (1); t(0,0,1); (2); @4); ()

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z+1/3 [v,u-v,w] (3) x+y,X,z+2/3 [U+Vv,0,w]

(4) x,y,z [G,v,w] (5) y,x+y,z+1/3 [v,0+Vv,w] (6) x-y,x,z+2/3 [u-v,u,w]

(7) y,x,2+1/3 [v,u,w] (8) x-y,y,Z [u-v,V,W] (9) X,x+Yy,z+2/3 [0,0+V,W]

(10) y,%,2+1/3 [¥,0,W] (11) X+y,y,Z [G+V,V,W] (12) X,X-y,Z+2/3 [U,u-V,W]

6 g .2 X,2X,1/2 [u,2u,0] 2X%,X,5/6 [204,0,0] X,X,1/6 [u,0,0]
X,2X,1/2 [0,20,0] 2x,%,5/6 [2u,u,0] X,x,1/6 [0,u,0]

6 f .2 X,2x,0 [u,2u,0] 2x%,%,1/3 [204,0,0] X,X,2/3 [u,0,0]
X,2X,0 [0,20,0] 2x,%,1/3 [2u,u,0] X,X,2/3 [4,u,0]

6 e .2 x,0,1/2 [u,0,0] 0,%,5/6 [0,u,0] X,X,1/6 [0,0,0]
x,0,1/2 [04,0,0] 0,%,5/6 [0,u,0] X,X,1/6 [u,u,0]

6 d .2 x,0,0 [u,0,0] 0,x,1/3 [0,u,0] X,X,2/3 [0,0,0]
x,0,0 [4,0,0] 0,%x,1/3 [0,u,0] X,X,2/3 [u,u,0]

6 ¢ 2 0,0,z [0,0,w] 0,0,z+1/3 [0,0,w] 0,0,z+2/3 [0,0,w]
0,0,z+1/3 [0,0,w] 0,0,z [0,0,w] 0,0,z+2/3 [0,0,w]

3 b 222 0,0,1/2 [0,0,0] 0,0,5/6 [0,0,0] 0,0,1/6 [0,0,0]

3 a 222 0,0,0 [0,0,0] 0,0,1/3 [0,0,0] 0,0,2/3 [0,0,0]

66.1.331-2



Continued

Symmetry of special projections

Along [001] 6Bm'mM’ Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 66.1.331

Along [210] p2m'm'
a*=c
Origin at x,x/2,1/3

66.1.331-3

p6, 22



p6,221'

No. 66.2.332

6221

p6, 221’

A

G-

=i

Origin on 2221' at 6,(2,1,1)(1,2,1)1'

Asymmetricunit 0<x: 0<z<1/6

Symmetry operations

For 1 + set
11
(110,0,0)

(4)2 0,0,z
(2,/0,0,0)

(7) 2 x,x,1/6
(2,4]0,0,1/3)

(10)2 x,%,1/6
(2,/0,0,1/3)

For 1' + set
mr
(1]0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7)) 2" x,x,1/6
(2,410,0,1/3)'

(10) 2" x,%,1/6
(25/0,0,1/3)

v

=

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

(5) 6 (0,0,1/3) 0,0,z
(6,%10,0,1/3)

(8)2 x,00
(2,/0,0,0)

(11) 2 x,2x,0
(2,/0,0,0)

(2)3"°(0,0,1/3) 0,0,z
(3,/0,0,1/3)

(5)6(0,0,1/3) 0,0,z
(6,%|0,0,1/3)

(8)2" x,0,0
(2,]0,0,0y

(11) 2°  x,2x,0
(2,/0,0,0y

66.2.332-1

Hexagonal

o
\

&

LT
1
+
i

+
!

wi=
L

&

\
o\

(3)3(0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 6" (0,0,2/3) 0,0,z
(6,0,0,2/3)

(92 0y,1/3
(2,/0,0,2/3)

(12)2 2x,x,1/3
(2,10,0,2/3)
(3)37(0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 6" (0,0,2/3) 0,0,
(6,0,0,2/3)

(9)2° 0,y,1/3
(2,/0,0,2/3y

(12)2' 2x,x,1/3
(2,10,0,2/3)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 171

3 b 2221

3 a 2221

Coordinates

(1) x,y,2 [0,0,0]

(4) x,y,2 [0,0,0]

(7) y,x,2+1/3 [0,0,0]

(10) y,%,z+1/3 [0,0,0]

x,2x,1/2 [0,0,0]

%,2%,1/2 [0,0,0]

X,2%,0 [0,0,0]

%,2%,0 [0,0,0]

x,0,1/2 [0,0,0]

)_(1011/2 [0,0,0]

x,0,0 [0,0,0]

%,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,7+1/3[0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1);

No. 66.2.332

(M, 1

1+

(2) y,x-y,z+1/3 [0,0,0]

(5) y,x+y,z+1/3 [0,0,0]

(8) x-y,y,Z [0,0,0]

(11) X+y,y,z [0,0,0]

2%,%,5/6 [0,0,0]

2%,X,5/6 [0,0,0]

2%,%,1/3 [0,0,0]

2x,x,1/3 [0,0,0]

0,x,5/6 [0,0,0]

01)215/6 [0,0,0]

0,x,1/3 [0,0,0]

0,%,1/3 [0,0,0]

0,0,z+1/3 [0,0,0]

0,0,2 [0,0,0]

0,0,5/6 [0,0,0]

0,0,1/3 [0,0,0]

66.2.332-2

p6, 221’

(3) X+y,%,z+2/3 [0,0,0]
(6) x-y,x,z+2/3 [0,0,0]
(9) X,x+y,z+2/3 [0,0,0]

(12) x,x-y,z+2/3 [0,0,0]

X,X,1/6 [0,0,0]

X,X,1/6 [0,0,0]

x,%,2/3 [0,0,0]

%,%,2/3 [0,0,0]

)_(1)_(11/6 [0,0,0]

X,X,1/6 [0,0,0]

)_(1)_(12/3 [0,0,0]

X|X12/3 [0,0,0]

0,0,2+2/3[0,0,0]

0,0,7+2/3[0,0,0]

0,0,1/6 [0,0,0]

0,0,2/3 [0,0,0]



Continued

Symmetry of special projections

Along [001] 6mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 66.2.332

Along [210] p2mm1’
a*=c
Origin at x,x/2,1/3

66.2.332-3

p6, 221’



p6,2'2' 622' Hexagonal

No. 66.3.333 p6,2'2'
-m
- %
t:- @ -1
; -1
A
’ o
¢ o i X
-+

Origin on 2'22 at 6,(2',1,1)(1,2',1)
Asymmetricunit 0<x: 0<z<1/6
Symmetry operations
11 (2) 3* (0,0,1/3) 0,0,z (3) 3(0,0,2/3) 0,0,z

(110,0,0) (3,/0,0,1/3) (3,%10,0,2/3)
(4)2 0,0,z (5) 6 (0,0,1/3) 0,0,z (6) 6* (0,0,2/3) 0,0,z

(2,/0,0,0) (6,%0,0,1/3) (6,/0,0,2/3)
(7) 2" x,x,1/6 (8)2" x,0,0 (9)2 0y,1/3

(2,/0,0,1/3) (2,/0,0,0) (2,10,0,2/3)
(10) 2' x,%,1/6 (11) 2 x,2x,0 (12) 2 2x,x,1/3

(2,/0,0,2/3) (2,/0,0,0) (2,/0,0,2/3)

66.3.333-1



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1

3 b 222

3 a 222

Coordinates

(1) x,y,z [u,v,w]

(4) x,y,z [G,v,w]

(7) y,x,z+1/3 [v,0,w]

(10) y,%,2+1/3 [v,u,w]

X,2x,1/2 [u,0,w]

%,2%,1/2 [0,0,w]

X,2x,0 [u,0,w]

%,2%,0 [,0,w]

x,0,1/2 [u,2u,w]

%,0,1/2 [G,20,w]

x,0,0 [u,2u,w]

%,0,0 [G,20,w]

0,0,z [0,0,w]

0,0,z+1/3 [0,0,w]

0,0,1/2 [0,0,w]

0,0,0 [0,0,w]

t(0,0,1);

No. 66.3.333

(7)

(2) ¥,x-y,z+1/3 [v,u-v,w]
(5) y,x+y,z+1/3 [v,0+Vv,w]
(8) x-y,y,Z [U+V,v,w]

(11) x+vy,y,Z [u-v,v,w]

2X%,X,5/6 [0,u,w]

2x,%,5/6 [0,0,w]

2X%,%,1/3 [0,u,w]

2x,x,1/3 [0,0,w]

0,x,5/6 [24,0,w]

0,%,5/6 [2u,u,w]

0,x,1/3 [204,4,w]

0,%,1/3 [2u,u,w]

0,0,z+1/3 [0,0,w]

0,0, [0,0,w]

0,0,5/6 [0,0,w]

0,0,1/3 [0,0,w]

66.3.333-2

p6,22

(3) x+y,X,z+2/3 [U+Vv,0,w]
(6) x-y,x,z+2/3 [u-v,u,w]
(9) X,x+Yy,Z+2/3 [u,u-v,w]

(12) x,x-y,z+2/3 [G,0+V,wW]

x,%,1/6 [0,0,w]

X,X,1/6 [u,u,w]

X,%,2/3 [0,0,w]

X,X,2/3 [u,u,w]

%,%,1/6 [u,0,w]

X,X,1/6 [0,u,w]

%,%,2/3 [u,d,w]

X,X,2/3 [G,u,w]

0,0,z+2/3 [0,0,w]

0,0,z+2/3 [0,0,w]

0,0,1/6 [0,0,w]

0,0,2/3 [0,0,w]



Continued

Symmetry of special projections

Along [001] 6mm Along [100] p2’'mm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 66.3.333

Along [210] p2’'mm'
a*=c
Origin at x,x/2,1/3

66.3.333 -3

p6,22



p6,22

No. 66.4.334

i

6'2'2

p6,'2'2

-+
N
&

N

Origin on 2'22' at 6,'(2',1,1)(1,2,1)
Asymmetricunit 0<x: 0<z<1/6
Symmetry operations

@1
(1/0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7) 2" x,x,1/6
(2,4]0,0,1/3)

(10)2 x,%,1/6
(2,/0,0,1/3)

\

=

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

(5)6(0,0,1/3) 0,0,z
(6,%]0,0,1/3)

(8)2" x,0,0
(2,/0,0,0y

(11) 2 x,2x,0
(2,/0,0,0)

66.4.334 -1

Hexagonal

(3)3(0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 6 (0,0,2/3) 0,0,
(6,/0,0,2/3)

(9)2' 0,y,1/3
(2,/0,0,2/3)

(12)2 2x,x,1/3
(2,10,0,2/3)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1

3 b 222

3 a 222

Coordinates

(1) x,y,z [u,v,w]
(4) X,¥,z [u,v,W]
(7) y,x,z+1/3 [v,0,w]

(10) ¥,%,2+1/3 [¥,0,W]

X,2X,1/2 [u,2u,0]

X,2X,1/2 [u,2u,0]

X,2x,0 [u,2u,0]

X,2X,0 [u,2u,0]

x,0,1/2 [u,2u,w]

X,0,1/2 [u,2u,w]

x,0,0 [u,2u,w]

X,0,0 [u,2u,w]

0,0,z [u,v,0]

0,0,z+1/3 [¥,0,0]

0,0,1/2 [u,2u,0]

0,0,0 [u,2u,0]

No. 66.4.334

(7)

(2) ¥,x-y,z+1/3 [v,u-v,w]
(5) y,x+y,z+1/3 [v,u-v,W]
(8) x-y,y,Z [G+V,v,w]

(11) x+y,y,z [G+V,v,W]

2%,%,5/6 [20,0,0]

2x,%,5/6 [204,0,0]

2%,%,1/3 [20,0,0]

2x,x,1/3 [204,0,0]

0,x,5/6 [24,0,w]

0,%,5/6 [20,0,W]

0,x,1/3 [204,4,w]

0,%,1/3 [20,0,W]

0,0,z+1/3 [v,u-v,0]

0,0,z [G+v,v,0]

0,0,5/6 [20,0,0]

0,0,1/3 [20,0,0]

66.4.334 - 2

p6,'2'2

(3) x+y,X,z+2/3 [U+Vv,0,w]
(6) xX-y,x,z+2/3 [G+V,0,W]
(9) X,x+Yy,Z+2/3 [u,u-v,w]

(12) x,x-y,z+2/3 [u,u-v,w]

X,X,1/6 [u,0,0]

X,x,1/6 [u,d,0]

X,X,2/3 [u,0,0]

X,X,2/3 [u,0,0]

%,%,1/6 [u,0,w]

X,X,1/6 [u,0,W]

,%,2/3 [u,0,w]

X,X,2/3 [u,0,W]

0,0,z+2/3 [G+V,01,0]

0,0,2+2/3 [u,u-v,0]

0,0,1/6 [u,d,0]

0,0,2/3 [u,d,0]



Continued

Symmetry of special projections

Along [001] 6'mm’ Along [100] p2’'m'm
a*=c
Origin at 0,0,z Origin at x,0,0

No. 66.4.334

Along [210] p2mm
a*=c
Origin at x,x/2,1/3

66.4.334 - 3

p6,'2'2



P26,22' 6221'

No. 66.5.335 P, 6,'22"
-m
S t
N
(]
tie X >
X
\/6

hati}

Origin on 22'2' at 6,'(2,1,1)(1,2',1)
Asymmetricunit 0<x: 0<z<1/6
Symmetry operations

For (0,0,0) + set

1)1 (2)3*'(0,0,1/3) 0,0,z
(110,0,0) (3,/0,0,1/3)'

42 0,0,z (5) 6 (0,0,1/3) 0,0,z
(2,/0,0,0) (6,%0,0,1/3)

(7) 2" x,x,1/6 8)2 x,0,0
(2,4]0,0,1/3) (2,]0,0,0)

(10) 2 x,x,1/6 (112" x,2x,0
(2,]0,0,1/3) (2,]0,0,0)

For (0,01) + set

(1) t (0,0,1) (2) 37 (0,0,4/3) 0,0,z
(110,0,1) (3,/0,0,4/3)

(4)2(0,0,1) 0,0,z (5) 6 (0,0,4/3) 0,0,z
(2,/0,0,1) (6,]0,0,4/3)'

(7) 2 x,x,2/3 (8)2" x,0,1/2
(2,410,0,4/3) (2,]0,0,2)

(10) 2" x,x,2/3 (11) 2 x,2x,1/2
(25]0,0,4/3) (2,/0,0,1)

66.5.335-1

Hexagonal

\
w\

(3)3(0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 6 (0,0,2/3) 0,0,
(6,/0,0,2/3)

(92 0y,1/3
(2,/0,0,2/3)

(12)2' 2x,x,1/3
(2,10,0,2/3)
(3)37(0,0,5/3) 0,0,z
(3,%]0,0,5/3)

(6) 6 (0,0,5/3) 0,0,z
(6,/0,0,5/3)

(9)2' 0,y,5/6
(2,/0,0,5/3)

(12)2  2x,x,5/6
(2,10,0,5/3)



Continued

Generators selected (1); t(0,0,1)' ;

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1 (1) x,y,z [u,v,w]
(4) x,y,z [u,v,wW]
(7) y.x,z+1/3 [v,0,w]
(10) y,x,z+1/3 [v,0,W]

6 g .2 X,2X,1/2 [u,2u,0]
X,2X%,1/2 [u,2u,0]

6 f .2 X,2x,0 [u,0,w]
X,2%,0 [u,0,w]

6 e .2 x,0,1/2 [u,2u,w]
X,0,1/2 [u,2u,w]

6 d .2 x,0,0 [u,0,0]
x,0,0 [u,0,0]

6 ¢ 2 0,0,z [u,v,0]
0,0,z+1/3 [v,u,0]

3 b 222 0,0,1/2 [u,2u,0]

3 a 222 0,0,0 [u,0,0]

(0,0,0)+

No. 66.5.335

@); @)

(0,0,1) +
(2) ¥,x-y,z+1/3 [v,0+V,W]
(5) y,x+y,z+1/3 [v,0+Vv,w]
(8) xX-y,y,Z [u-v,v,W]

(11) x+vy,y,Z [u-v,v,w]

2X,X,5/6 [2u,u,0]

2x,%,5/6 [2u,u,0]

2%,%,1/3 [0,0,W]

2x,x,1/3 [0,0,W]

0,x,5/6 [2u,u,w]

0,%,5/6 [2u,u,w]

0,x,1/3 [0,,0]

0,%,1/3 [0,d,0]

0,0,z+1/3 [v,u+V,0]

0,0,z [u-v,v,0]

0,0,5/6 [2u,u,0]

0,0,1/3 [0,,0]

66.5.335-2

P2c 6,22

(3) x+y,X,z+2/3 [U+Vv,0,w]
(6) xX-y,x,z+2/3 [G+V,0,W]
(9) X,Xx+y,z+2/3 [0,0+V,W]

(12) x,x-y,z+2/3 [G,0+Vv,w]

X,X,1/6 [04,u,0]

X,x,1/6 [0,u,0]

X,%,2/3 [0,0,w]

X,X,2/3 [0,0,w]

,%,1/6 [0,u,W]

X,X,1/6 [0,u,w]

%,%,2/3 [0,0,0]

X,X,2/3 [04,0,0]

0,0,z+2/3 [G+V,01,0]

0,0,z+2/3 [0,0+V,0]

0,0,1/6 [i1,u,0]

0,0,2/3 [0,0,0]



Continued No. 66.5.335 P, 6,'22'

Symmetry of special projections
Along [001] 6mm1' Along [100] p,,.2m'm' Along [210] p,.-2'Mm'm

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,1/3

66.5.335-3



P2c6422 6221'
No. 66.6.336 D,.6, 22
—|m
N
(]
]
t i ‘ > !

7

Origin on 222 at 6,(2,1,1)(1,2,1)

Asymmetric unit 0 < x:
Symmetry operations

For (0,0,0) + set
1
(110,0,0)

(4)2 0,0,z
(2,/0,0,0)

(7) 2" x,x,1/6
(2,4]0,0,1/3)

(10) 2" x,%,1/6
(2,/0,0,1/3)

For (0,01) + set
(1) t (0,0,1)
(110,0,1)

(4)2'(0,0,1) 0,0,z
(2./0,0,1y

(7) 2 x,x,2/3
(2,410,0,4/3)

(10)2 x,%,2/3
(25/0,0,4/3)

0<z<1/6

(2) 3*'(0,0,1/3) 0,0,z
(3,/0,0,1/3)

(5) 6 (0,0,1/3) 0,0,z
(6,%]0,0,1/3)

(8)2 x,00
(2,/0,0,0)

(11) 2 x,2x,0
(2,/0,0,0)

(2) 37 (0,0,4/3) 0,0,z
(3,/0,0,4/3)

(5) 6 (0,0,4/3) 0,0,z
(6,%10,0,4/3)

(8) 2 x,0,1/2
(2,/0,0,1)

(11) 2' x,2x,1/2
(2,/0,0,1)

66.6.336 - 1

Hexagonal

LTI
1
+

wi=

wli—
Wi

\
o\

(3)3(0,0,2/3) 0,0,z
(3,%10,0,2/3)

(6) 6 (0,0,2/3) 0,0,z
(6,0,0,2/3)

(92 0y,1/3
(2,/0,0,2/3)

(12)2 2x,x,1/3
(2,10,0,2/3)
(3)37(0,0,5/3) 0,0,z
(3,%]0,0,5/3)

(6) 6*'(0,0,5/3) 0,0,z
(6,/0,0,5/3)

(9)2' 0,y,5/6
(2,/0,0,5/3)

(12) 2'  2x,x,5/6
(2,/0,0,5/3)



Continued

Generators selected (1); t(0,0,1)' ;

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 h 1 (1) x,y,z [u,v,w]
(4) x,y,z [O,v,w]
(7) y.x,z+1/3 [v,0,w]
(10) y,x,2+1/3 [v,u,w]

6 g .2 X,2x,1/2 [u,0,w]
X,2%,1/2 [4,0,w]

6 f .2 X,2x,0 [u,2u,0]
x,2%,0 [0,20,0]

6 e .2 x,0,1/2 [u,2u,w]
x,0,1/2 [0,20,w]

6 d .2 x,0,0 [u,0,0]
x,0,0 [4,0,0]

6 c 2. 0,0,z [0,0,w]
0,0,z+1/3 [0,0,w]

3 b 222 0,0,1/2 [0,0,w]

3 a 222 0,0,0 [0,0,0]

(0,0,0)+

No. 66.6.336

(7)

(0,0,1) +
(2) ¥,x-y,z+1/3 [v,0+V,W]
(5) y,x+y,z+1/3 [v,u-v,W]
(8) x-y,y,Z [u-v,v,W]

(11) x+y,y,z [G+V,v,W]

2%,%,5/6 [0,0,W]

2x,%,5/6 [0,u,wW]

2X%,%,1/3 [2u,u,0]

2x,x,1/3 [204,0,0]

0,x,5/6 [2u,u,w]

0,%,5/6 [20,0,w]

0,x,1/3 [0,,0]

0,%,1/3 [0,u,0]

0,0,z+1/3 [0,0,W]

0,0,Z [0,0,\]

0,0,5/6 [0,0,W]

0,0,1/3 [0,0,0]

66.6.336 - 2

P2c 6,22

(3) x+y,X,z+2/3 [U+Vv,0,w]
(6) x-y,x,z+2/3 [u-v,u,w]
(9) X,Xx+y,z+2/3 [0,0+V,W]

(12) x,x-y,z+2/3 [u,u-v,w]

X,X,1/6 [u,u,w]

X,X,1/6 [4,0,w]

X,X,2/3 [u,0,0]

X,X,2/3 [04,u,0]

%,%,1/6 [0,u,W]

X,X,1/6 [u,0,W]

%,%,2/3 [0,0,0]

X,X,2/3 [u,u,0]

0,0,z+2/3 [0,0,w]

0,0,z+2/3 [0,0,W]

0,0,1/6 [0,0,W]

0,0,2/3 [0,0,0]



Continued No. 66.6.336 P, 6,22

Symmetry of special projections
Along [001] 6mm1' Along [100] p,,-2m'm" Along [210] p,..2m'm’

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,1/3

66.6.336 - 3



p6522 622 Hexagonal

No. 67.1.337 p6, 22

n) ™

[
T
-
\
|-

o\ o X

il

+

Origin on 2[100] at 6-(2,1,1)1

Asymmetricunit 0 <z < 1/12

Symmetry operations

11 (2) 3* (0,0,2/3) 0,0,z (3) 3(0,0,1/3) 0,0,z
(10,0,0) (3,/0,0,2/3) (3,%10,0,1/3)

(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
(2,/0,0,1/2) (6,%0,0,1/6) (6,/0,0,5/6)

(72 xx1/3 (8)2 x,0,0 (9)2 0,y,1/6
(2,//0,0,2/3) (2,/0,0,0) (2,10,0,1/3)

(10) 2 x,x,1/12 (11) 2 x,2x,1/4 (12) 2 2x,x,5/12
(2,/0,0,1/6) (2,/0,0,1/2) (2,/0,0,5/6)

67.1.337-1



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 c 1 (1) x,y,z [u,v,w]
(4) x,y,z+1/2 [G,v,w]
(7) y,x,z+2/3 [v,u,w]

(10) ¥,%,2+1/6 [¥,0,W]

X,2X,3/4 [u,2u,0]

%,2%,1/4 [0,20,0]

x,0,0 [u,0,0]

%,0,1/2 [G,0,0]

Symmetry of special projections
Along [001] 6Bm'mM'’ Along [100] p2m'g'
a*=c

Origin at 0,0,z Origin at x,0,0

%(0,0,1); (2); (4);

No. 67.1.337

(7)

(2) ¥,x-y,z+2/3 [v,u-v,w]
(5) y,x+y,z+1/6 [v,u+v,w]
(8) xX-y,y,Z [u-v,v,W]

(11) x+y,y,z+1/2 [G+Vv,v,W]

2%,%,5/12 [24,0,0]

2x,%,11/12 [2u,u,0]

0,x,2/3 [0,u,0]

0,%,1/6 [0,1,0]

Along [210] p2m'g'
a*=c
Origin at x,x/2,5/12

67.1.337-2

p6, 22

(3) x+y,x,z+1/3 [U+v,0,w]
(6) x-y,x,z+5/6 [u-v,u,w]
(9) X,Xx+y,z+1/3 [0,0+V,W]

(12) x,x-y,z+5/6 [u,u-v,w]

X,X,1/12 [u,0,0]

X,X,7/12 [0,u,0]

,%,1/3 [0,0,0]

X,X,5/6 [u,u,0]



p65;221' 6221'
No. 67.2.338 p6, 221"
n) & 1|
\’ \/
B %
t:- * -

N

Origin on 2[100]1' at 64(2,1,1)11'
Asymmetricunit 0 <z < 1/12
Symmetry operations
For 1 + set
M1
(10,0,0)

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

()2 %x,x,1/3
(2,,0,0,2/3)

(10) 2 x,%,1/12
(2,/0,0,1/6)

For 1' + set
mr
(1]0,0,0)

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

(7) 2" x,x,1/3
(2,,10,0,2/3)

(10) 2' x,%,1/12
(2,/0,0,1/6)

(2) 3* (0,0,2/3) 0,0,
(3,/0,0,2/3)

(5)6°(0,0,1/6) 0,0,z
(6,/0,0,1/6)

82 x,00
(2,/0,0,0)

(11) 2 x,2x,1/4
(2,]0,0,1/2)
(2) 37°(0,0,2/3) 0,0,z
(3,/0,0,2/3)

(5)6(0,0,1/6) 0,0,
(6,"10,0,1/6)'

8)2 x,0,0
(2,/0,0,0

(11) 2 x,2x,1/4
(2,]0,0,1/2)

67.2.338 -1

Hexagonal

o\ ~o

o

(3)3(0,0,1/3) 0,0,z
(3,%0,0,1/3)

(6) 6* (0,0,5/6) 0,0,z
(6,0,0,5/6)

92 0y,1/6
(2,/0,0,1/3)

(12) 2 2x,x,5/12
(2,10,0,5/6)

(3)3(0,0,1/3) 0,0,
(3,10,0,1/3)'

(6) 6*'(0,0,5/6) 0,0,z
(6,/0,0,5/6)

(92 0,y,1/6
(2,/0,0,1/3)

(12) 2 2x,x,5/12
(2,10,0,5/6)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

12 ¢ 171 (1) x,y,z [0,0,0]
(4) x,y,2+1/2 [0,0,0]
(7) y,x,2+2/3 [0,0,0]

(10) y,%,z+1/6 [0,0,0]

x,2x,3/4 [0,0,0]

%,2%,1/4 [0,0,0]

6 a .2.1 x,0,0 [0,0,0]

%,0,1/2 [0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p2mg1'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 67.2.338

(7); 1

1+
(2) ¥.x-y,z+2/3 [0,0,0]
(5) y,X+y,z+1/6 [0,0,0]
(8) x-y,y,2[0,0,0]

(11) X+y,y,z+1/2 [0,0,0]

2%,%,5/12 [0,0,0]

2x,x,11/12 [0,0,0]

0,x,2/3 [0,0,0]

0,%,1/6 [0,0,0]

Along [210] p2mg1'
a*=c
Origin at x,x/2,5/12

67.2.338 -2

p6, 221"

(3) x+y,x,z+1/3 [0,0,0]
(6) x-y,x,z+5/6 [0,0,0]
(9) x,x+y,z+1/3 [0,0,0]

(12) x,x-y,z+5/6 [0,0,0]

x,%,1/12 [0,0,0]

%,x,7/12 [0,0,0]

%,%,1/3 [0,0,0]

X,X,5/6 [0,0,0]



p6:2'2' 62'2'
No. 67.3.339 p6, 22"
o)
! A
t:- * -

Origin on 2100] at 6,(2',1,1)1
Asymmetricunit 0 <z < 1/12
Symmetry operations

1)1
(1/0,0,0)

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

(7) 2 x,x,1/3
(2,,/0,0,2/3)

(10) 2 x,%,1/12
(2,/0,0,1/6)

(2) 3* (0,0,2/3) 0,0,
(3,/0,0,2/3)

(5)6°(0,0,1/6) 0,0,z
(6,/0,0,1/6)

8)2 x,0,0
(2,/0,0,0

(11) 2 x,2x,1/4
(2,]0,0,1/2)

67.3.339-1

Hexagonal

\
o X

(3)3(0,0,1/3) 0,0,z
(3,%0,0,1/3)

(6) 6* (0,0,5/6) 0,0,z
(6,0,0,5/6)

(92" 0,y,1/6
(2,/0,0,1/3)

(12) 2 2x,x,5/12
(2,10,0,5/6)



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 c 1 (1) x,y,z [u,v,w]
(4) x,y,z2+1/2 [G,v,w]
(7) y,x,z+2/3 [v,0,w]

(10) y,%,2+1/6 [v,u,w]

X,2X,3/4 [u,0,w]

%,2%,1/4 [0,0,w]

x,0,0 [u,2u,w]

%,0,1/2 [G,20,w]

Symmetry of special projections
Along [001] 6mm Along [100] p2'mg'
a*=c

Origin at 0,0,z Origin at x,0,0

t(0,0,1); (2); (4);

No. 67.3.339

(7)

(2) ¥,x-y,z+2/3 [v,u-v,w]
(5) y,x+y,z+1/6 [v,u+v,w]
(8) x-y,y,Z [U+V,v,w]

(11) x+y,y,z+1/2 [u-v,v,w]

2X%,X,5/12 [0,u,w]

2x,x,11/12 [0,G,w]

0,x,2/3 [24,4,w]

0,%,1/6 [2u,u,w]

Along [210] p2'mg'
a*=c
Origin at x,x/2,5/12

67.3.339-2

p6, 22

(3) x+y,x,z+1/3 [U+v,0,w]
(6) x-y,x,z+5/6 [u-v,u,w]
(9) X,x+y,z+1/3 [u,u-v,w]

(12) x,x-y,z+5/6 [G,0+Vv,w]

x,%,1/12 [id,d,w]

X,X,7/12 [u,u,w]

%,%,1/3 [u,0,w]

X,X,5/6 [0,u,w]



P6'2'2

No. 67.4.340

o)™

6'2'2

p6,'2'2

k4

wni N
Origin on 2100] at 6.'(2',1,1)1
Asymmetricunit 0 <z < 1/12
Symmetry operations

1)1
(1/0,0,0)

(4)2'(0,0,1/2) 0,0,
(2,10,0,1/2)

(7) 2 x,x,1/3
(2,,/0,0,2/3)

(10) 2 x,%,1/12
(2,/0,0,1/6)

\/

(2) 3* (0,0,2/3) 0,0,
(3,/0,0,2/3)

(5) 6 (0,0,1/6) 0,0,z
(6,/0,0,1/6)'

8)2 x,0,0
(2,/0,0,0

(11) 2 x,2x,1/4
(2,]0,0,1/2)

67.4.340-1

Hexagonal

X A\

~ley

Lo

o\

(3)3(0,0,1/3) 0,0,z
(3,%0,0,1/3)

(6) 6*'(0,0,5/6) 0,0,z
(6,/0,0,5/6)

(92" 0,y,1/6
(2,/0,0,1/3)

(12) 2 2x,x,5/12
(2,/0,0,5/6)



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 ¢c 1 (1) x,y,z [u,v,w]
(4) X,¥,2+1/2 [u,v,W]
(7) y,x,z+2/3 [v,0,w]

(10) ¥,%,2+1/6 [¥,0,W]

X,2X,3/4 [u,2u,0]

X,2X,1/4 [u,2u,0]

x,0,0 [u,2u,w]

X,0,1/2 [u,2u,w]

Symmetry of special projections
Along [001] 6'mm'’ Along [100] p2'm'g
a*=c

Origin at 0,0,z Origin at x,0,0

t(0,0,1); (2); (4);

No. 67.4.340

(7)

(2) ¥,x-y,z+2/3 [v,u-v,w]
(5) y,x+y,z+1/6 [v,u-v,w]
(8) x-y,y,Z [G+V,v,w]

(11) x+y,y,z+1/2 [G+Vv,v,W]

2%,%,5/12 [24,0,0]

2x,x,11/12 [24,,0]

0,x,2/3 [24,4,w]

0,%,1/6 [20,0,W]

Along [210] p2mg
a*=c
Origin at x,x/2,5/12

67.4.340 - 2

p6,'2'2

(3) x+y,x,z+1/3 [U+v,0,w]
(6) x-y,x,z+5/6 [G+Vv,0,W]
(9) X,x+y,z+1/3 [u,u-v,w]

(12) x,x-y,z+5/6 [u,u-v,w]

X,X,1/12 [u,0,0]

X,X,7/12 [u,0,0]

,%,1/3 [u,0,w]

X,X,5/6 [u,0,W]



p6mm

No. 68.1.341

6mm

p6mm

Origin on 6mm

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(4)2 00,
(2,/0,0,0)

() m x,X,z
(m,,|0,0,0)

(10) m x,x,z
(m,]0,0,0)

O0<z<l1; y<x/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

B8)m x,2x,z
(m,]0,0,0)

(1) m x,0,z
(m,|0,0,0)

68.1.341 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

Q) m  2x,x,z
(m,[0,0,0)

12) m 0,y,z
(m,[0,0,0)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12d 1 (1) x,y,z [u,v,w]
(4) X,y,z [4,v,w]
(7) y.X,z [v,u,w]

(10) y,x,z [v,0,W]

X,X,z [u,u,0]

X,x,z [4,0,0]

x,0,z [u,2u,0]

%,0,z [0,20,0]

1 a 6mm 0,0,z [0,0,0]

Symmetry of special projections
Along [001] 6mm Along [100] p11m21'
a*=c¢

Origin at 0,0,z Origin at x,0,0

No. 68.1.341

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y.x+y,z [v,0+v,w]
(8) X+y,y,z [u-v,¥,W]

(11) x-y,y,z [G+v,v,W]

X,2x,z [14,0,0]

X,2X,z [u,0,0]

0,x,z [2G,1,0]

0,X,z [2u,u,0]

Along [210] p11m1'
a*=c
Origin at x,x/2,0

68.1.341 -2

p6mm

(3) X+y,X,z [4+Vv,0,w]
(6) x-y,x,z [u-v,u,w]
(9) x,x-y,z [G,0+V,W]

(12) X,x+Yy,z [u,u-v,w]

2%,%,z [0,4,0]

2x,%,z [0,u,0]

X,X,z [u,0,0]

X,X,z [4,u,0]



p6mm2l’ e6mm1l'

No. 68.2.342 p6mm1'’

Origin on 6mm1'

Asymmetricunit 0<x; 0<y; 0<z<1; y<x/?2

Hexagonal

Symmetry operations
For 1 + set
11 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)
(4)2 0,0,z (56" 0,0,
(2,/0,0,0) (62'1\0,0,0)
(7) m X,)_(,Z (8) m X,2X,Z
(m,,[0,0,0) (m,|0,0,0)
(10) m x,x,z (1) m x,0,z
(m,|0,0,0) (m,|0,0,0)
For 1' + set
@71 (23" 0,0,
(1/0,0,0) (3,/0,0,0)
(4)2° 0,0z (5)6" 0,0,
(2,/10,0,0) (6,]0,0,0)
(7) m' x,X,z 8 m  x,2x,z
(m,,|0,0,0) (m,|0,0,0)
(10) m'" x,x,z (1) m" x,0,z
(m;|0,0,0) (m,|0,0,0)

68.2.342 -1

(3)3 00,
(3,%0,0,0)

(6)6* 0,0,z
(6,/0,0,0)

Q) m  2x,x,z
(m,[0,0,0)

12) m 0,y,z
(m,|0,0,0)
(3)3 0,0,z
(3,%/0,0,0y

(6) 6% 0,0,
(6,/0,0,0)

Q) m' 2x,x,z
(m,]0,0,0)

12y m' 0)y,z
(m,0,0,0)



Continued No. 68.2.342 p6mm2l’

Generators selected (1); t(0,0,1); (2); 4); (7); 1

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+ 1'+
12 d 11 (1) x,y,z [0,0,0]

(2) y,x-y,z [0,0,0] (3) Xx+vy,x,z [0,0,0]

6 ¢ .m1l

(4) %,y,2 [0,0,0]

(7) y,%,2 [0,0,0]

(20) y,x,z [0,0,0]

X,X,z [0,0,0]

X,x,z [0,0,0]

x,0,z [0,0,0]

%,0,2 [0,0,0]

(5) y,Xx+y,z [0,0,0]
(8) x+vy,y,z [0,0,0]

(11) x-y,y,z [0,0,0]

X,2X,z [0,0,0]

%,2%,z [0,0,0]

0,x,z [0,0,0]

0,%,2 [0,0,0]

(6) x-y,x,z [0,0,0]
(9) x,x-y,z [0,0,0]

(12) x,x+y,z [0,0,0]

2%,%,z [0,0,0]

2x,x,z [0,0,0]

%,%,z [0,0,0]

X,X,z [0,0,0]

1 a 6mml 0,0,0[0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p11m1"  Along [210] p11m1'

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

68.2.342 - 2



pém'm’ 6m'm' Hexagonal

No. 68.3.343 pém'm'
+ +
X X
@ + :
t ¢
\( X +
X X
Origin on 6m'm' * al
Asymmetricunit 0<x; 0<y; 0<z<l1; y<x/2
Symmetry operations
(1)1 (2)3* 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%/0,0,0)
(4)2 0,0, (5)6 0,0,z (6) 6* 0,0,z
(2,/0,0,0) (6,%/0,0,0) (6,10,0,0)
(7)ym" x,x,z B8)m  x,2x,z Q) m' 2x,x,z
(m,,[0,0,0) (m,|0,0,0) (m,|0,0,0)
(10) m'" x,x,z (1) m" x,0,z 22y m' 0)y,z
(m,|0,0,0) (m,|0,0,0) (m,|0,0,0)

68.3.343 -1



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12d 1 (1) x,y,z [u,v,w]
(4) X,y,z [4,v,w]
(7) y,x,z [v,u,w]

(10) y,x,z [v,u,w]

X,X,z [u,d,w]

X,X,z [4,u,w]

x,0,z [u,0,w]

X,0,z [4,0,w]

1 a 6mm  0,0,z[0,0,w]

Symmetry of special projections

Along [001] 6Bm'm’
a*=c

Origin at 0,0,z Origin at x,0,0

Along [100] p11m’

No. 68.3.343

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,Xx+y,z [v,0+Vv,w]
(8) X+y,y,z [G+V,v,w]

(11) x-y,y,z [u-v,v,w]

X,2X,z [u,2u,w]

%,2%,z [0,20,w]

0,x,z [0,u,w]

0,X,z [0,U,w]

Along [210] p11m’
a*=c
Origin at x,x/2,0

68.3.343 -2

pém'm'

(3) X+y,X,z [4+Vv,0,w]
(6) x-y,x,z [u-v,u,w]
(9) x,x-y,z [u,u-v,w]

(12) X,x+y,z [0,0+V,wW]

2%,X,z [20,0,w]

2X,X,Z [2u,u,w]

%,z [0,0,w]

X,X,Z [u,u,w]



p6'mm’ 6'mm’ Hexagonal

No. 68.4.344 p6'mm'
A
X
+
x
/< . 74 ,\—
t O -
ES
\ +
X
P% k1
Origin on 6'mm' *
Asymmetricunit 0<x; 0<y; 0<z<l1; y<x/2
Symmetry operations
1)1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%/0,0,0)
4)2° 0,0,z (5)6° 0,0,z (6) 6" 0,0,z
(2,0,0,0) (6,*0,0,0) (6,/0,0,0)
() m x,X,z B8)m x,2x,z Q) m  2x,x,z
(m,,]0,0,0) (m,]0,0,0) (m,[0,0,0)
(10) m'" x,x,z (1) m" x,0,z 22y m' 0)y,z
(m,|0,0,0) (m,|0,0,0) (m,|0,0,0)

68.4.344 - 1



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12d 1 (1) x,y,z [u,v,w]
(4) X,y,z [u,v,W]
(7) ¥,X,z [v,u,w]

(10) y,x,z [v,u,w]

X,X,z [u,u,0]

X,x,z [u,u,0]

x,0,z [u,0,w]

X,0,z [u,0,w]

1 a 6mm' 0,0,z[0,0,0]

Symmetry of special projections
Along [001] 6'mm’ Along [100] p11m21'
a*=c

Origin at 0,0,z Origin at x,0,0

No. 68.4.344

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+Yy,z [V,u-v,W]
(8) X+y,y,z [u-v,¥,W]

(11) x-y,y,z [u-v,v,w]

X,2x,z [14,0,0]

%,2%,z [0,0,0]

0,x,z [0,u,w]

0,X,z [0,u,w]

Along [210] p11m
a*=c
Origin at x,x/2,0

68.4.344 - 2

p6'mm'

(3) X+y,X,z [+V,0,w]
(6) x-y,x,z [U+Vv,0,W]
(9) x,x-y,z [G,0+V,W]

(12) X,x+y,z [0,0+V,wW]

2%,%,z [0,4,0]

2x,x,z [0,0,0]



p,.6mm' 6mm1'
No. 68.5.345 p,.6mm'
+
t ®
X

Origin on 6m'm'
Asymmetric unit 0 < x;
Symmetry operations
For (0,0,0) + set
1
(10,0,0)

(4)2 00,
(2,/0,0,0)

(7)ym" x,x,z
(m,,|0,0,0)

(10) m'" x,x,z
(m;]0,0,0)

For (0,0,1) + set
(1) t' (0,0,1)
(110,0,1)

(4)2'(0,0,1) 0,0,
(2./0,0,1y

(7)c(0,0,1) x,X,z
(mxy\0,0,l)

(20) c (0,0,1) x,x,z
(m,]0,0,1)

; 0<z=<1l; y<x/?2

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

B8)m  x,2x,z
(m,[0,0,0)

(1) m" x,0,z
(m,/0,0,0)
(2)3"°(0,0,1) 0,0,z

(3,/0,0,1)

(5) 6 (0,0,1) 0,0,z
(6,%10,0,1)

(8) c(0,0,1) x,2x,z
(m,]0,0,1)

(11) ¢ (0,0,1) x,0,z
(m,[0,0,1)

68.5.345-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

Q) m' 2x,x,z
(m,[0,0,0)

22y m' 0)y,z
(m,]0,0,0)
(3)3(0,0,1) 0,0,z
(3,'10,0,1y

(6) 6" (0,0,1) 0,0,
(6,/0,0,1)

(9) c(0,0,1) 2x,x,z
(m,]0,0,1)

(12) ¢ (0,0,1) 0y,z
(m,[0,0,1)



Continued No. 68.5.345
Generators selected (1); t(0,0,1)'; (2); (4); (7)
Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
(0,0,0)+ (0,0,2) +
12d 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) X,y,z [4,v,w] (5) y,Xx+y,z [v,0+Vv,w]
(7) ¥,X,z [v,0,w] (8) X+y,y,z [U+Vv,v,wW]
(10) y,x,z [v,u,w] (11) x-y,y,z [u-v,v,w]
6 ¢ .m X,X,z [u,d,w] X,2X,z [u,2u,w]
X,X,z [4,u,w] X,2X,z [0,20,w]
6 b .m x,0,z [u,0,w] 0,x,z [0,u,w]
X,0,z [4,0,w] 0,X,z [0,U,w]
1 a 6mm' 0,0,z [0,0,w]

Symmetry of special projections
Along [001] 6mm1' Along [100] p,» 11m'
a*=c

Origin at 0,0,z Origin at x,0,0

Along [210] p,» 11m'
a*=c
Origin at x,x/2,0

68.5.345 -2

p,.6mm'

(3) X+y,X,z [4+Vv,0,w]
(6) x-y,x,z [u-v,u,w]
(9) x,x-y,z [u,u-v,w]

(12) X,x+y,z [0,0+V,wW]

2%,X,z [20,0,w]

2X,X,Z [2u,u,w]

%,z [0,0,w]

X,X,Z [u,u,w]



p,.6'mm' 6mm1'
No. 68.6.346 p,. 6'mm'
t' ®

Origin on 6'mm'
Asymmetric unit 0 < x;
Symmetry operations

@1
(1/0,0,0)

4)2' 0,0,z
(2,/0,0,0)

() m x,X,z
(m,y|0,0,0)

(10) m'" x,x,z
(m;]0,0,0)

For (0,0,1) + set
(1) t' (0,0,1)
(110,0,1)

(4)2(0,0,1) 0,0,z
(2./0,0,1)

(7)c' (0,0,1) x,X,z
(mxy\0,0,l)'

(20) c (0,0,1) x,x,z
(m,]0,0,1)

O0<z<l1; y<x/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6° 0,0,z
(6,%/0,0,0)

B8)m x,2x,z
(m,]0,0,0)

(1) m" x,0,z
(m,/0,0,0)
(2)3"°(0,0,1) 0,0,z

(3,/0,0,1)

(5) 6 (0,0,1) 0,0,z
(6,%10,0,1)

(8) c' (0,0,1) x,2x,z
(m,]0,0,1)

(11) ¢ (0,0,1) x,0,z
(m,[0,0,1)

68.6.346 - 1

Hexagonal

+
X
74
N\
X
(3)3 0,0,z
(3,710,0,0)
(6) 6" 0,0,z
(6,/0,0,0)
Q) m  2x,x,z
(m,[0,0,0)
22y m' 0)y,z
(m,]0,0,0)

(3)3°(0,0,1) 0,0,z
(3,%/0,0,1)

(6) 6" (0,0,1) 0,0,z
(6,/0,0,1)

(9) c' (0,0,1) 2x,x,z
(m,]0,0,1)

(12) ¢ (0,0,1) 0y,z
(m,[0,0,1)



Continued No. 68 .6.346
Generators selected (1); t(0,0,1)'; (2); (4); (7)
Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
(0,0,0)+ (0,0,1) +
12d 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) X,y,z [u,v,W] (5) y,Xx+y,z [V,u-v,W]
(7) ¥,X,z [v,u,w] (8) Xx+v,y,z [u-v,v,W]
(10) y,x,z [v,u,w] (11) x-y,y,z [u-v,v,w]
6 ¢ .m X,X,z [u,u,0] X,2x,z [14,0,0]
X,x,z [u,u,0] X,2X,z [04,0,0]
6 b .m x,0,z [u,0,w] 0,x,z [0,u,w]
X,0,z [u,0,w] 0,X,z [0,u,w]

1 a 6mm' 0,0,z[0,0,0]

Symmetry of special projections

Along [001] 6mm1'
a*=c

Origin at 0,0,z Origin at x,0,0

Along [100] p11m21'

Along [210] p,.»11m
a*=c
Origin at x,x/2,0

68.6.346 - 2

p,. 6'mm'

(3) X+y,X,z [+V,0,w]
(6) x-y,x,z [U+Vv,0,W]
(9) x,x-y,z [G,0+V,W]

(12) X,x+y,z [0,0+V,wW]

2%,%,z [0,4,0]

2x,x,z [0,0,0]



p,.6mm

No. 68.7.347

tl

6mml’

p,. 6mm

Origin on 6mm

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(4)2 00,
(2,/0,0,0)

() m x,X,z
(m,,|0,0,0)

(10) m x,x,z
(m,]0,0,0)

For (0,0,1) + set

(1)t (0,0,1)
(110,0,1)

(4)2'(0,0,1) 0,0,
(2./0,0,1y

(7)c' (0,0,1) x,X,z
(mxy\0,0,l)'

(10) ¢' (0,0,1) x,x,z
(m,[0,0,1)

O0<z<l1; y<x/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

B8)m x,2x,z
(m,]0,0,0)

(1) m x,0,z
(m,/0,0,0)
(2)3"°(0,0,1) 0,0,z

(3,/0,0,1)

(5) 6 (0,0,1) 0,0,z
(6,%10,0,1)

(8) c' (0,0,1) x,2x,z
(m,]0,0,1)

(11) ¢ (0,0,1) x,0,z
(m,[0,0,1)

68.7.347 - 1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

Q) m  2x,x,z
(m,[0,0,0)

12) m 0,y,z
(m,]0,0,0)
(3)3(0,0,1) 0,0,z
(3,'10,0,1y

(6) 6" (0,0,1) 0,0,
(6,/0,0,1)

(9) c' (0,0,1) 2x,x,z
(m,]0,0,1)

(12) ¢ (0,0,1) 0yy,z
(m,[0,0,1)



Continued No. 68.7.347
Generators selected (1); t(0,0,1)'; (2); (4); (7)
Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
(0,0,0)+ (0,0,2) +
12d 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w]
(4) X,y,z [G,v,w] (5) y,Xx+y,z [v,0+Vv,w]
(7) y;)_(;z [vlu!\l_\/] (8) )_(+y,y,Z [U'V,\_/,V_V]
(10) y,x,z [v,u,w] (11) x-y,y,z [G+V,v,W]
6 ¢ .m X,X,z [u,u,0] X,2x,z [14,0,0]
X,x,z [4,0,0] X,2X,z [u,0,0]
6 b .m x,0,z [u,2u,0] 0,x,z [2G,1,0]
x,0,z [(4,201,0] 0,X,z [2u,u,0]
1 a 6mm 0,0,z [0,0,0]

Symmetry of special projections

Along [001] 6mm1'
a*=c

Origin at 0,0,z Origin at x,0,0

Along [100] p11m21'

Along [210] p11m1'
a*=c
Origin at x,x/2,0

68.7.347 - 2

p,. 6mm

(3) X+y,X,z [4+Vv,0,w]
(6) x-y,x,z [u-v,u,w]
(9) x,x-y,z [G,0+V,W]

(12) X,x+Yy,z [u,u-v,w]

2%,%,z [0,4,0]

2x,X,z [0,u,0]

X,X,z [u,0,0]

X,X,z [4,u,0]



p6cc 6mm

No. 69.1.348 p6cc

Origin on 6¢c

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations

1)1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

(42 00z (5)6 0,0,z
(2,/0,0,0) (6,%/0,0,0)

(7) ¢ (0,0,1/2) x,x,z (8) ¢ (0,0,1/2) x,2x,z
(m,,]0,0,1/2) (m,]0,0,1/2)

(10) ¢ (0,0,1/2) x,x,z (11) ¢ (0,0,1/2) x,0,z
(m,]0,0,1/2) (m,|0,0,1/2)

69.1.348 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(12) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 b 1 (1) x,y,z [u,v,w]
(4) X,y,z [4,v,w]
(7) y,X,z+1/2 [v,u,w]
(20) y,x,z+1/2 [v,0,W]
2 a b6 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 6mm
a*=c/2

Origin at 0,0,z Origin at x,0,0

t(0,0,1); (2); (4);

Along [100] p,» 11m'

No. 69.1.348

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,Xx+y,z [v,0+Vv,w]
(8) X+Y,y,z+1/2 [u-v,V,W]

(11) x-y,y,z+1/2 [G+Vv,v,W]

0,0,z+1/2 [0,0,W]

Along [210] p,» 11m'
a*=c/2
Origin at x,x/2,0

69.1.348 - 2

p6cc

(3) X+y,X,z [+V,0,w]
(6) x-y,x,z [u-v,u,w]
(9) x,x-y,z+1/2 [G,0+V,W]

(12) X, x+y,z+1/2 [u,u-v,W]



p6ccl'

No. 69.2.349

Origin on 6ccl'

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
M1
(10,0,0)

@2 00,z
(2./0,0,0)

(7) ¢ (0,0,1/2) x,X,z
(m,,[0,0,1/2)

(10) ¢ (0,0,1/2) x,x,z
(m,|0,0,1/2)

For 1' + set
mr
(1]0,0,0)

@) 2 00z
(2./0,0,0

(7)c'(0,0,1/2) x,X,z
(m,,0,0,1/2)

(10) ¢' (0,0,1/2) x,x,z
(m,|0,0,1/2)'

6mml’

p6ccl'

0<z<1/2; y<x

(2)3" 0,0,z
(3./0,0,0)

(5)6 0,0,z
(6,710,0,0)

(8) ¢ (0,0,1/2) x,2x,z
(m,|0,0,1/2)

(11) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)
(23" 0,0,z
(3,/0,0,0)

(5)6 00,.
(6,710,0,0y

(8) ¢'(0,0,1/2) x,2x,z
(m,[0,0,1/2)

(11) ¢' (0,0,1/2) x,0,z
(m,|0,0,1/2)

69.2.349 -1

Hexagonal

MV—.

o\

3)3 00:
(3,710,0,0)

(6)6" 0,0,z
(6./0,0,0)

(9) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(12) ¢ (0,0,1/2) 0)y,z
(m,|0,0,1/2)

(3)3 0,0,z
(3,/0,0,0)

(6)6" 0,0,
(6./0,0,0

(9) ¢'(0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(12) ¢' (0,0,1/2) 0)y,z
(m,|0,0,1/2)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
12 b 11 (1) x,y,z [0,0,0]
(4) X,y,2 [0,0,0]
(7) y,%,z+1/2 [0,0,0]
(10) y,x,z+1/2 [0,0,0]
2 a 6.1 0,0,z [0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p11m21'
a*=c/2

Origin at 0,0,z Origin at x,0,0

No. 69.2.349

(7); 1

1+
(2) ¥.x-y,2[0,0,0]

(8) y:x+y,z[0,0,0]

(8) X+y,y,z+1/2 [0,0,0]

(11) x-y,y,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

Along [210] p11m1'

a*=c/2
Origin at x,x/2,0

69.2.349 - 2

p6ccl'

(3) x+y,%,z [0,0,0]
(6) x-y,x,z [0,0,0]
(9) x,x-y,z+1/2 [0,0,0]

(12) X, %x+y,z+1/2 [0,0,0]



p6c'c 6m'm Hexagonal

No. 69.3.350 péc'c’

Origin on 6c'c'

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations

1)1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%/0,0,0)

4)2 0,0,z (5)6° 0,0,z (6) 6" 0,0,z
(2,10,0,0) (6,/0,0,0) (6,/0,0,0)

(7) ¢ (0,0,1/2) x,X,z (8) c' (0,0,1/2) x,2x,z (9) c¢' (0,0,1/2) 2x,x,z
(m,,]0,0,1/2) (m,]0,0,1/2) (m,[0,0,1/2)

(10) ¢' (0,0,1/2) x,x,z (11) ¢'(0,0,1/2) x,0,z (12) ¢' (0,0,1/2) 0)y,z
(m,]0,0,1/2) (m,|0,0,1/2) (m,]0,0,1/2)

69.3.350-1



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 b 1 (1) x,y,z [u,v,w]
(4) X,y,z [4,v,w]
(7) y,X,z+1/2 [v,U,w]
(10) y,x,z+1/2 [v,u,w]
2 a6 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 6Bm'm’
a*=c/2

Origin at 0,0,z Origin at x,0,0

Along [100] p11m’

No. 69.3.350

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,Xx+y,z [v,0+Vv,w]
(8) x+y,y,z+1/2 [G+V,v,W]

(11) x-y,y,z+1/2 [u-v,v,w]

0,0,z+1/2 [0,0,w]

Along [210] p11m’
a*=c/2
Origin at x,x/2,0

69.3.350-2

péc'c’

(3) X+y,X,z [+V,0,w]
(6) x-y,x,z [u-v,u,w]
(9) x,x-y,z+1/2 [u,u-v,w]

(12) X, x+y,z+1/2 [0,0+V,wW]



p6'cc' 6'mm

No. 69.4.351 p6'cc'

Origin on 6'cc'

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x

Symmetry operations

1)1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

(42 00,z (56 00,:z
(2,/0,0,0) (6,%/0,0,0)

(7) ¢ (0,0,1/2) x,x,z (8) ¢ (0,0,1/2) x,2x,z
(m,,]0,0,1/2) (m,]0,0,1/2)

(10) ¢' (0,0,1/2) x,x,z (11) ¢' (0,0,1/2) x,0,z
(m,]0,0,1/2) (m,|0,0,1/2)

69.4.351-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(12) ¢ (0,0,1/2) 0,z
(m,|0,0,1/2)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 b 1 (1) x,y,z [u,v,w]
(4) X,¥,z [u,v,W]
(7) ¥,X,z2+1/2 [v,u,w]

(20) y,x,z+1/2 [v,u,w]

2 a 6. 0,0,z [0,0,0]

Symmetry of special projections

Along [001] 6'mm’ Along [100] p,.» 11m
a*=c/2
Origin at 0,0,z Origin at x,0,0

No. 69.4.351

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+Yy,z [V,u-v,W]
(8) X+y,y,z+1/2 [u-v,V,W]

(11) x-y,y,z+1/2 [u-v,v,w]

0,0,z+1/2 [0,0,0]

Along [210] p11m
a*=c/2
Origin at x,x/2,0

69.4.351 -2

p6'cc'

(3) X+y,X,z [4+Vv,0,w]
(6) x-y,x,z [U+Vv,0,W]
(9) x,x-y,z+1/2 [G,0+V,W]

(12) X, x+y,z+1/2 [0,0+V,wW]



p6;mc 6mm

No. 70.1.352 p6; mc

Origin on 3m1 on 6;mc

Asymmetricunit 0<x; 0<y; 0<z<1; y<x/?2

Symmetry Operations

1)1 2)3* 0,0,z
(10,0,0) (3,/0,0,0)

(4)2(0,0,1/2) 0,0, (5) 6 (0,0,1/2) 0,0
(2,/0,0,1/2) (6,40,0,1/2)

(7)m X,)_(,Z (8)m X,2X,Z
(mxy\0,0,0) (m,]0,0,0)

(10) ¢ (0,0,1/2) Xx,x,Z (11) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2) (m,|0,0,1/2)

70.1.352-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

Q) m  2x,x,z
(m,[0,0,0)

(12) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)



Continued

Generators selected (1);
Positions

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

12 c 1 (1) x,y,z [u,v,w]
(4) X,y,z+1/2 [G,v,w]
(7) ¥.X,z [v,u,W]

(20) y,x,z+1/2 [v,0,W]

X,X,z [u,u,0]

,x,z+1/2 [0,0,0]

2 a 3m. 0,0,z [0,0,0]

Symmetry of special projections
Along [001] 6mm Along [100] p11g1
a*=c

Origin at 0,0,z Origin at x,0,0

t(0,0,1); (2); (4);

No. 70.1.352

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y.X+Yy,z+1/2 [v,i+V,W]
(8) X+y,y,z [u-v,¥,W]

(11) x-y,y,z+1/2 [G+Vv,v,W]

X,2x,z [14,0,0]

X,2X,z+1/2 [u,0,0]

0,0,z+1/2 [0,0,0]

Along [210] p,,«11m
a*=c/2
Origin at x,x/2,0

70.1.352-2

p6; mc

(3) X+y,X,z [+V,0,w]
(6) x-y,x,z+1/2 [u-v,u,w]
(9) x,x-y,z [G,0+V,W]

(12) X, x+y,z+1/2 [u,u-v,W]

2%,%,z [0,4,0]

2x,X,z+1/2 [0,u,0]



p6;mcl'

No. 70.2.353

Origin on 3m11' on 6;mcl'

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
11
(10,0,0)

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

() m x,X,z
(m,,|0,0,0)

(20) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

For 1' + set
mr
(1]0,0,0)

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

(M) m" x,x,z
(M,,/0,0,0)

(20) c' (0,0,1/2) x,x,z
(m,]0,0,1/2)

6mml’

p6; mcl'

O0<z<l1; y<x/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6 (0,0,1/2) 0,0,z
(6,%10,0,1/2)

B8)m x,2x,z
(m,]0,0,0)

(11) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)
(23" 0,0,z
(3,/0,0,0)

(5)6(0,0,1/2) 0,0,z
(6,%|0,0,1/2)

B8)m  x,2x,z
(m,]0,0,0)

(11) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

70.2.353-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

Q) m  2x,x,z
(m,[0,0,0)

(12) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)
(3)3 0,0,z
(3,%/0,0,0y

(6) 6" (0,0,1/2) 0,0,z
(6,/0,0,1/2)

Q) m' 2x,x,z
(m,]0,0,0)

(12) ¢ (0,0,1/2) 0,z
(m,[0,0,1/2)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+

12 ¢ 11 (1) x,y,z [0,0,0]
(4) X,¥,2+1/2 [0,0,0]
(7) ¥,%,2 [0,0,0]

(10) y,x,z+1/2 [0,0,0]

6 b .m1l  x%z[0,0,0]

X,x,z+1/2 [0,0,0]

2 a 3m1 0,0,[0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p11g1
a*=c

Origin at 0,0,z Origin at x,0,0

No. 70.2.353

(7); 1

1+
(2) ¥.x-y,z [0,0,0]

(5) y,Xx+y,z+1/2 [0,0,0]
(8) x+y,y,2[0,0,0]

(11) x-y,y,z+1/2 [0,0,0]

X,2X,z [0,0,0]

X,2%,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

Along [210] p11m1'

a*=c/2
Origin at x,x/2,0

70.2.353 -2

p6; mcl'

(3) x+y,%,z [0,0,0]
(6) x-y,x,z+1/2 [0,0,0]
(9) x,x-y,z [0,0,0]

(12) X, %+y,z+1/2 [0,0,0]

2%,%,z [0,0,0]

2x,x,z+1/2 [0,0,0]



p6;m'c’

No. 70.3.354

Origin on 3m'1 on 6;m'c'

Asymmetric unit 0 < x;
Symmetry operations

1)1
(1/0,0,0)

(4)2(0,0,1/2) 0,0,z
(2,10,0,1/2)

7 m' x,X,z
(mxy\0,0,0)'

(10) ¢' (0,0,1/2) x,x,z
(m,|0,0,1/2)'

em'm'

p6;m'c’

O<y; 0<z<1; y<x/2

(2)3" 0,0,z
(3./0,0,0)

(5)6°(0,0,1/2) 0,0,z
(6,40,0,1/2)

8)m' x,2x,z
(m,[0,0,0)

(11) ¢'(0,0,1/2) x,0,z
(m,|0,0,1/2)

70.3.354 -1

Hexagonal

3)3 00:
(3,710,0,0)

(6) 6* (0,0,1/2) 0,0,z
(6,/0,0,1/2)

9 m'  2x,x,z
(m,|0,0,0)

(12) ¢ (0,0,1/2) 0,y.z
(m,|0,0,1/2)



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

12 c 1 (1) x,y,z [u,v,w]
(4) X,y,z+1/2 [G,v,w]
(7) y,X,z [v,u,w]

(20) y,x,z+1/2 [v,u,w]

X,X,z [u,d,w]

X,X,z+1/2 [4,u,w]

2 a 3m. 0,0,z [0,0,w]

Symmetry of special projections

Along [001] 6Bm'mM'’
a*=c

Origin at 0,0,z Origin at x,0,0

Along [100] p11g'

No. 70.3.354

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,Xx+y,z+1/2 [v,0+Vv,wW]
(8) X+y,y,z [U+Vv,v,wW]

(11) x-y,y,z+1/2 [u-v,v,w]

X,2X,z [u,2u,w]

X,2%,z+1/2 [3,20,w]

0,0,z+1/2 [0,0,w]

Along [210] p11m’

a*=c/2
Origin at x,x/2,0

70.3.354 -2

p6;m'c’

(3) X+y,X,z [+V,0,w]
(6) x-y,x,z+1/2 [u-v,u,w]
(9) x,x-y,z [u,u-v,w]

(12) X, x+y,z+1/2 [0,0+V,w]

2%,X,z [20,0,w]

2X,X,z+1/2 [2u,u,w]



p6;'mc' 6'mm

No. 70.4.355 p6;'mc'

Origin on 3m1 on 6,’mc'

Asymmetricunit 0<x; 0<y; 0<z<1; y<x/?2

Symmetry Operations

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

(4) 2 (0,0,1/2) 0,0, (5)6(0,0,1/2) 0,0z
(2,/0,0,1/2) (6,40,0,1/2)'

(7)m X,)_(,Z (8)m X,2X,Z
(m,y[0,0,0) (m,|0,0,0)

(10) ¢ (0,0,1/2) x,x,2 (11) ¢ (0,0,1/2) x,0,2
(m,]0,0,1/2) (m,|0,0,1/2)

70.4.355-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

Q) m  2x,x,z
(m,[0,0,0)

(12) ¢ (0,0,1/2) 0,z
(m,|0,0,1/2)



Continued

Generators selected (1);
Positions

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

12 c 1 (1) x,y,z [u,v,w]
(4) X,y,2+1/2 [u,v,W]
(7) ¥.X,z [v,u,w]

(20) y,x,z+1/2 [v,u,w]

X,X,z [u,u,0]

X,X,z+1/2 [u,u,0]

2 a 3m. 0,0,z [0,0,0]

Symmetry of special projections
Along [001] 6'mm’ Along [100] p11g1
a*=c

Origin at 0,0,z Origin at x,0,0

t(0,0,1); (2); (4);

No. 70.4.355

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,X+y,z+1/2 [V,u-v,W]
(8) X+y,y,z [u-v,¥,W]

(11) x-y,y,z+1/2 [u-v,v,w]

X,2x,z [14,0,0]

%,2%,z+1/2 [1,0,0]

0,0,z+1/2 [0,0,0]

Along [210] p11m
a*=c/2
Origin at x,x/2,0

70.4.355 -2

p6;'mc'

(3) X+y,X,z [+V,0,w]
(6) X-y,x,z+1/2 [G+V,0,W]
(9) x,x-y,z [G,0+V,W]

(12) X, x+y,z+1/2 [0,0+V,wW]

2%,%,z [0,4,0]

2x,x,z+1/2 [0,0,0]



p6;'m'c 6'm'm

No. 70.5.356 p6;'m'c

Origin on 3m'1 on 6;’/m'c

Asymmetricunit 0<x; 0<y; 0<z<1; y<x/?2

Symmetry operations

1)1 2)3* 0,0,z
(1‘0,0,0) (32‘0,0,0)

(4) 2 (0,0,1/2) 0,0, (5)6(0,0,1/2) 0,0z
(2,/0,0,1/2) (6,40,0,1/2)'

(7) m' x,X,z 8 m  x,2x,z
(mxy\0,0,0)' (mX\O,O,O)'

(10) ¢ (0,0,1/2) X,z (11) ¢ (0,0,1/2) x,0,z
(m,[0,0,1/2) (m,|0,0,1/2)

70.5.356 -1

Hexagonal

~loy X

Ny

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

Q) m' 2x,x,z
(m,[0,0,0)

(12) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)



Continued

Generators selected (1); t(0,0,1); (2); (4);
Positions

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

12 c 1 (1) x,y,z [u,v,w]
(4) X,y,2+1/2 [u,v,W]
(7) y,X,z [v,u,w]

(20) y,x,z+1/2 [v,0,W]

X,X,z [u,d,w]

X,X,z+1/2 [u,0,w]

2 a 3m. 0,0,z [0,0,w]

Symmetry of special projections
Along [001] 6m'm Along [100] p11g
a*=c

Origin at 0,0,z Origin at x,0,0

No. 70.5.356

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) y,x+y,z+1/2 [V,u-v,W]
(8) X+y,y,z [G+V,v,w]

(11) x-y,y,z+1/2 [G+Vv,v,W]

X,2X,z [u,2u,w]

X,2X,z+1/2 [u,2u,wW]

0,0,z+1/2 [0,0,W]

Along [210] p,,~ 11m'
a*=c/2
Origin at x,x/2,0

70.5.356 - 2

p6;'m'c

(3) X+y,X,z [U+V,0,w]
(6) X-y,x,z+1/2 [G+V,0,W]
(9) x,x-y,z [u,u-v,w]

(12) X, x+Yy,z+1/2 [u,u-v,W]

2%,X,z [20,0,w]

2x,X,z+1/2 [2G,0,W]



p6m2 6m2 Hexagonal

No. 71.1.357 p6m2

A

~
Z

\/
Origin on 6m2 +

Asymmetricunit y<x/2; y=>-x; 0<z<1/2

Symmetry operations

1)1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%/0,0,0)

4)m xy,0 (5) 6© 0,0,z; 0,0,0 (6) 6° 0,0,z; 0,0,0
(m,|0,0,0) (6,%10,0,0) (6,/0,0,0)

() m x,X,z B8 m x,2x,z Q) m 2x,x,z
(m,,]0,0,0) (m,]0,0,0) (m,[0,0,0)

(10) 2 x,x,0 (11) 2 x,2x,0 (12)2 2x,x,0
(2,]0,0,0) (2,]0,0,0) (2,]0,0,0)

71.1.357-1



Continued No. 71.1.357 p6m2

Generators selected (1); t(0,0,1); (2); @4); ()

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

120 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w] (3) X+y,X,z [4+Vv,0,w]
(4) x,y,z [4,v,w] (5) V,X-y,Z [v,G+V,w] (6) X+y,X,Z [u-v,u,w]
(7) y.Xz [v,u,w] (8) X+y,y,z [u-v,V,W] (9) x,x-y,z [G,0+V,W]
(10) y, X,z [v,u,w] (11) x+y,y,Z [G+v,v,W] (12) x,x-y,Z [u,u-v,W]

6 h .m. X,X,z [u,u,0] X,2x,z [14,0,0] 2X%,X,z [0,0,0]
X,X,Z [4,0d,0] X,2%,Z [u,0,0] 2X,X,Z [0,u,0]

6 g m. x,y,1/2 [0,0,w] V,X-y,1/2 [0,0,w] X+y,X,1/2 [0,0,w]
V,%,1/2 [0,0,w] X+y,y,1/2 [0,0,w] X,X-y,1/2 [0,0,w]

6 f m.. x,y,0 [0,0,w] V,X-y,0 [0,0,w] X+y,X,0 [0,0,w]
V,X,0 [0,0,wW] x+y,y,0 [0,0,w] X,X-y,0 [0,0,wW]

3 e mm2 x,X,1/2 [0,0,0] x,2x,1/2 [0,0,0] 2%,x,1/2 [0,0,0]

3 d mm2 x,X,0 [0,0,0] x,2x,0 [0,0,0] 2%,x,0 [0,0,0]

2 ¢ 3m. 0,0,z [0,0,0] 0,0,z [0,0,0]

1 b 6m2  0,0,1/2[0,0,0]

1 a 6m2  0,0,0[0,0,0]

71.1.357-2



Continued

Symmetry of special projections

Along [001] 3m1' Along [100] p1m11'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 71.1.357

Along [210] p2mm
a*=c
Origin at x,x/2,0

71.1.357-3

p6m2



p6m21'

No. 71.2.358

Origin on 6m21"'

Asymmetric unit y < x/2; y = -X;

Symmetry operations

For 1 + set
M1
(10,0,0)

4)m xy,0
(m,|0,0,0)

() m x,X,z
(m,,|0,0,0)

(10)2 x,%,0
(2,/0,0,0)

For 1' + set
mr
(1]0,0,0)

4)m xy,0
(m,[0,0,0)

(7)ym" x,x,z
(M,,/0,0,0)

(10) 2" x,%,0
(2,/0,0,0y

6m21' Hexagonal

p6m21'

0<z<1/2

& S,
X
0,0,z (3)3 0,0,z
(3,/0,0,0) (3,'10,0,0)
(5)6° 0,0,z; 0,0,0 (6) 67 0,0,z; 0,0,0
(6,%10,0,0) (6,/0,0,0)
B8 m x,2x,z Q) m 2x,x,z
(m,]0,0,0) (m,[0,0,0)
(11) 2 x,2x,0 (12) 2 2x,x,0
(2,]0,0,0) (2,]0,0,0)
(23" 0,0z (3)3 0,0z
(3,/0,0,0) (3,%0,0,0y
(5)6 0,0,z;0,0,0 (6) 6 0,0,2;0,0,0
(6,7/0,0,0) (6,/0,0,0)
X,2X,Z Q) m' 2x,x,z
(m,|0,0,0) (m,[0,0,0)
X,2x,0 (12) 2°  2x,x,0
(2,/0,0,0 (2,/0,0,0)

71.2.358 -1



Continued No. 71.2.358 p6m21'

Generators selected (1); t(0,0,1); (2); 4); (7); 1

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry
1+ 1'+

12§ 11 (1) x,y,z [0,0,0]

(4) x,y,2 [0,0,0]
(7) y,X,2 [0,0,0]

(10) y,x,z [0,0,0]

(2) y.x-y,z[0,0,0]
(5) ¥.x-y,2[0,0,0]
(8) x+vy,y,z [0,0,0]

(11) X+y,y,z [0,0,0]

(3) x+y,%,z [0,0,0]
(6) x+y,%,z [0,0,0]
(9) x,x-y,z [0,0,0]

(12) x,x-y,z [0,0,0]

.m.1' X,X,z [0,0,0] X,2X,z [0,0,0] 2X,X,z [0,0,0]
X,X,Z [0,0,0] x,2%,Z [0,0,0] 2X,X,Z [0,0,0]
m..1 x,y,1/2 [0,0,0] V,x-y,1/2 [0,0,0] X+y,X%,1/2 [0,0,0]

¥,%,1/2 [0,0,0]

x+y,y,1/2 [0,0,0]

X,X-y,1/2 [0,0,0]

6 f m.l'  xy,0[0,0,0] ¥,x-y,0[0,0,0] X+y,%,0 [0,0,0]

v,X,0 [0,0,0] x+y,y,0 [0,0,0] X,x-y,0 [0,0,0]

3 e mm2l' x,X,1/2[0,0,0] x,2x,1/2 [0,0,0] 2%,%,1/2 [0,0,0]

3 d mm2l' x,%,0[0,0,0] x,2x,0 [0,0,0] 2%,%,0 [0,0,0]

2 ¢ 3m1 0,0,z[0,0,0] 0,0, [0,0,0]

1 b 6m21' 0,0,1/2[0,0,0]

1 a 6m21' 0,0,0[0,0,0]

71.2.358 -2



Continued

Symmetry of special projections

Along [001] 3m1' Along [100] p1m11'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 71.2.358

Along [210] p2mm1’
a*=c
Origin at x,x/2,0

71.2.358 - 3

p6m21'



p6m2' 6m'2'

No. 71.3.359 p6m2'

Origin on 6m'2’

Asymmetricunit y<x/2; y=>-x; 0<z<1/2

Symmetry operations

11 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)

4)m xy,0 (5) 6© 0,0,z; 0,0,0
(m,|0,0,0) (52'1\0,0,0)

(7) m' x,X,z 8 m  x,2x,z
(m,,[0,0,0y (m,[0,0,0y

(10) 2' x,%,0 (11) 2' x,2x,0
(25]0,0,0) (2,]0,0,0)

71.3.359-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6* 0,0,2;0,0,0
(6,/0,0,0)

9 m' 2x,x,z
(m,[0,0,0)

(12)2°  2x,x,0
(2,/0,0,0)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

120 1

3 d mm?2

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z [4,v,w]
(7) y,X,z [v,u,w]

(20) y,X,Z [v,u,w]

X,X,z [u,d,w]

X,X,Z [U,u,w]

x,y,1/2 [0,0,w]

¥,%,1/2 [0,0,w]

x,y,0 [0,0,w]

V,%,0 [0,0,w]

X,X,1/2 [0,0,w]

x,%,0 [0,0,w]

0,0,z [0,0,w]

0,0,1/2 [0,0,w]

0,0,0 [0,0,w]

No. 71.3.359

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) ¥.x-y,Z [v,d+v,w]
(8) X+y.y,z [G+V,v,w]

(11) x+vy,y,Z [u-v,v,w]

X,2X,z [u,2u,w]

X,2X,Z [0,20,w]

V,X-y,1/2 [0,0,w]

x+y,y,1/2 [0,0,w]

V,X-y,0 [0,0,w]

X+y,y,0 [0,0,w]

X,2x,1/2 [0,0,w]

X,2x,0 [0,0,w]

0,0, [0,0,w]

71.3.359-2

p6m'2'

(3) X+y,X,z [+V,0,w]
(6) X+y,X,Z [u-v,u,w]
(9) x,x-y,z [u,u-v,w]

(12) x,x-y,Z [G,0+Vv,w]

X+y,X,1/2 [0,0,w]

X,X-y,1/2 [0,0,w]

X+y,X,0 [0,0,w]

X,X-y,0 [0,0,w]

2%,%,1/2 [0,0,w]

2%,%,0 [0,0,w]



Continued

Symmetry of special projections

Along [001] 3m1' Along [100] p1m1
a*=c
Origin at 0,0,z Origin at x,0,0

No. 71.3.359

Along [210] p2’'mm'
a*=c
Origin at x,x/2,0

71.3.359-3

p6m'2'



p6'm2'

No. 71.4.360

Origin on 6'm2’
Asymmetricunit y < x/2; y = -x;
Symmetry operations

@1
(1/0,0,0)

4)m xy,0
(m,[0,0,0)

() m x,X,z
(m,y|0,0,0)

(10) 2" x,%,0
(2,/0,0,0y

6'm2'

p6'm2'

Hexagonal

0<z<1/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6" 0,0,z; 0,0,0
(6,7/0,0,0)

B8 m x,2x,z
(m,]0,0,0)

(11) 2° x,2x,0
(2,0,0,0)

71.4.360-1

(3)3 0,0,z
(3,%10,0,0)

(6) 6 0,0,z;0,0,0
(6,/0,0,0)

Q) m 2x,x,z
(m,[0,0,0)

(12)2°  2x,x,0
(2,/0,0,0)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12i 1

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,Z [u,v,W]
(7) ¥,X,z [v,u,w]

(10) y,X,Z [v,u,w]

X,X,z [u,u,0]

X,X,Z [u,u,0]

X,y,1/2 [u,v,0]

v,X,1/2 [v,u,0]

x,y,0 [u,v,0]

v,X,0 [v,u,0]

X,X,1/2 [u,u,0]

X,X,0 [u,u,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

No. 71.4.360

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) ¥, x-y,Z [V,u-v,W]
(8) X+y,y,z [u-v,¥,W]

(11) x+vy,y,Z [u-v,v,w]

X,2x,z [14,0,0]

X,2x,Z [14,0,0]

V,X-y,1/2 [v,u-v,0]

X+y,y,1/2 [u-v,v,0]

V,X-y,0 [v,u-v,0]

x+y,y,0 [u-v,v,0]

X,2x,1/2 [0,0,0]

X,2x,0 [1,0,0]

0,0,z [0,0,0]

71.4.360 -2

(3) X+y,X,z [4+Vv,0,w]
(6) X+y,X,z [G+V,U,w]
(9) x,x-y,z [G,0+V,W]

(12) x,x-y,Z [G,0+Vv,w]

2%,%,z [0,4,0]

2%,%,Z [0,4,0]

X+y,%,1/2 [G+V,0,0]

X,X-y,1/2 [(,0+V,0]

X+y,%,0 [a+V,0,0]

X,x-y,0 [G,0+v,0]

2%,%,1/2 [0,0,0]

2%,%,0 [0,4,0]



Continued

Symmetry of special projections

Along [001] 3m Along [100] p1m11'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 71.4.360

Along [210] p2’'m'm
a*=c
Origin at x,x/2,0

71.4.360 - 3

p6'm2'



p6'm2 6'm'2 Hexagonal

No. 71.5.361 p6'm2'

el
t 4
~
\/
B H S
Origin on 6'm'2
Asymmetricunit y<x/2; y=>-x; 0<z<1/2
Symmetry operations
1)1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%/0,0,0)
@) m' xy,0 (56 0,0,2;0,0,0 (6) 6 0,0,2;0,0,0
(m,0,0,0 (6,"10,0,0) (6,10,0,0)
(7)ym" x,x,z 8)m  x,2x,z 9 m' 2x,x,z
(m,,]0,0,0) (m,|0,0,0) (m,[0,0,0)
(10) 2 x,x,0 (11) 2 x,2x,0 (12)2 2x,x,0
(25/0,0,0) (2,/0,0,0) (2,10,0,0)

71.5.361-1



Continued No. 71.5.361 p6'm2

Generators selected (1); t(0,0,1); (2); @4); ()

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

120 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w] (3) X+y,X,z [4+Vv,0,w]
(4) x,y,Z [u,v,W] (5) V,X-y,Z [V,u-v,W] (6) X+y,X,Z [U+V,0,W]
(7) y.X,z [v,0,w] (8) x+y,y,z [U+Vv,v,w] (9) xX,x-y,z [u,u-v,w]
(10) y,x,Z [v,0,W] (11) x+y,y,z [G+V,v,W] (12) x,X-y,Z [u,u-v,w]

6 h .m. X,X,z [u,d,w] X,2X,z [u,2u,w] 2%, X,z [2G,0,w]
X, X,Z [u,u,w] X,2X,Z [u,2u,W] 2X,X,Z [20,0,W]

6 g m. x,y,1/2 [u,v,0] V,X-y,1/2 [v,u-v,0] X+y,X,1/2 [a+v,0,0]
v,X,1/2 [v,0,0] X+y,y,1/2 [4+v,v,0] X,X-y,1/2 [u,u-v,0]

6 f m.. x,Y,0 [u,v,0] V,X-y,0 [v,u-v,0] X+y,X,0 [4+v,0,0]
V,X,0 [v,0,0] x+y,y,0 [d+v,v,0] X,X-Y,0 [u,u-v,0]

3 e mMm2 xX1/2[u,u,0] X,2X,1/2 [u,2u,0] 2Xx,%,1/2 [24,0,0]

3 d mm2 xX,0 [u,u,0] X,2x,0 [u,2u,0] 2%,%,0 [2G,1,0]

2 ¢ 3m. 0,0,z [0,0,w] 0,0,z [0,0,w]

1 b m2 0,0,1/2[0,0,0]

1 a 6m2  0,0,0[0,0,0]

71.5.361-2



Continued

Symmetry of special projections

Along [001] 3m' Along [100] p1m'1
a*=c
Origin at 0,0,z Origin at x,0,0

No. 71.5.361

Along [210] p2m'm'
a*=c
Origin at x,x/2,0

71.5.361 -3

p6'm'2



p,.6m2'

No. 71.6.362

A

v

6m21

p,. 6mM'2'

~

i~
Z

v
Origin on 6m'2’
Asymmetricunit y < x/2; y = -x;
Symmetry operations
For (0,0,0) + set
1
(10,0,0)

4)m xy,0
(m,|0,0,0)

(7)ym" x,x,z
(m,,|0,0,0)

(10) 2" x,%,0
(2,/0,0,0y

For (0,0,1) + set
(1) t (0,0,1)
(1]0,0,0)

@4)m xy,1/2
(m,0,0,1)

(7)c(0,0,1) x,X,z
(mxy\0,0,l)

(10)2 x,x,1/2
(2,/0,0,1)

0<z<1/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6" 0,0,z; 0,0,0
(6,710,0,0)

8)m  x,2x,z
(m,[0,0,0)

(11) 2° x,2x,0
(2,/0,0,0y
(2) 3*'(0,0,1) 0,0,z
(3,/0,0,1)

(5)6" 0,0,z; 0,0,1/2
(6,7/0,0,1)

(8) c(0,0,1) x,2x,z
(m,]0,0,1)

(11)2 x,2x,1/2
(2,0.0,1)

71.6.362-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6* 0,0,2;0,0,0
(6,/0,0,0)

9 m' 2x,x,z
(m,[0,0,0)

(12)2°  2x,x,0
(2,10,0,0y
(3)3°(0,0,1) 0,0,z
(3,%/0,0,1)

(6) 6 0,0,z;0,0,1/2
(6./0,0,1)

(9) c(0,0,1) 2x,x,z
(m,]0,0,1)

(12)2  2x,x,1/2
(2,/0,0,1)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12i 1

3 d mm?2

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z [4,v,w]
(7) y,X,z [v,u,w]

(10) v,X,Z [v,u,w]

X,X,z [u,d,w]

X,X,Z [U,u,w]

x,y,1/2 [u,v,0]

¥,%,1/2 [¥,6,0]

x,y,0 [0,0,w]

V,%,0 [0,0,w]

X,X,1/2 [u,0,0]

x,%,0 [0,0,w]

0,0,z [0,0,w]

0,0,1/2 [0,0,0]

0,0,0 [0,0,w]

t(0,0,1) ;

No. 71.6.362

(7)

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

(2) ¥,x-y,z [V,u-v,w]
(5) ¥.x-y,Z [v,d+v,w]
(8) X+y.y,z [G+V,v,w]

(11) x+vy,y,Z [u-v,v,w]

X,2X,z [u,2u,w]

X,2X,Z [0,20,w]

V,X-y,1/2 [v,u-v,0]

X+y,y,1/2 [4+v,v,0]

V,X-y,0 [0,0,w]

X+y,y,0 [0,0,w]

X,2X,1/2 [u,2u,0]

X,2x,0 [0,0,w]

0,0, [0,0,w]

71.6.362 -2

p,. 6mM'2'

(3) X+y,X,z [U+V,0,w]
(6) X+y,X,Z [u-v,u,w]
(9) x,x-y,z [u,u-v,w]

(12) x,x-y,Z [G,0+Vv,w]

x+y,%,1/2 [G+V,0,0]

X,X-y,1/2 [u,u-v,0]

X+y,X,0 [0,0,w]

X,X-y,0 [0,0,w]

2%,%,1/2 [20,0,0]

2%,%,0 [0,0,w]



Continued No. 71.6.362 p,. 6mM'2'

Symmetry of special projections

Along [001] 3m1' Along [100] p,,-1m1  Along [210] p,..2’mm’
a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

71.6.362 -3



p,.6m2 6m21'

No. 71.7.363 P, 6M2

A

Z

\j
Origin on 6m?2

Asymmetricunit y<x/2; y=>-x; 0<z<1/2

Symmetry operations

1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

4)m xy,0 (5) 6© 0,0,z; 0,0,0
(m,|0,0,0) (6,0,0,0)

() m x,X,z B8 m x,2x,z
(m,,]0,0,0) (m,]0,0,0)

(10) 2 x,%,0 (11)2 x,2x,0
(2,]0,0,0) (2,]0,0,0)

For (0,0,1) + set

(1) t' (0,0,2) (2)3"°(0,0,1) 0,0,z
(1]0,0,0) (3,/0,0,1)

4 m' xy,1/2 (5)6 0,0,z;0,0,1/2
(m,0,0,1) (6,/0,0,1y

(7)c' (0,0,1) x,X,z (8)c'(0,0,1) x,2x,z
(m,,]0,0,1) (m,|0,0,1)

(10) 2' x,x,1/2 (11) 2" x,2x,1/2
(2,/0,0,2) (2,/0,0,2)

71.7.363 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6* 0,0,2;0,0,0
(6,/0,0,0)

Q) m 2x,x,z
(m,[0,0,0)

(12) 2 2x,x,0
(2,/0,0,0)
(3)3(0,0,1) 0,0,z
(3,'10,0,1y

(6) 6 0,0,z;0,0,1/2
(6./0,0,1)

(9)c' (0,0,1) 2x,x,z
(m,]0,0,1)

(12)2' 2x,x,1/2
(2,/0,0,1)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

12i 1

3 d mm2

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z [4,v,w]

(7) ¥,X,z [v,u,w]

X,X,z [u,u,0]

x,%,Z [0,0,0]

X,y,1/2 [u,v,0]

v,X,1/2 [v,u,0]

x,y,0 [0,0,w]

y.,%,0 [0,0,w]

X,X,1/2 [u,u,0]

X,X,0 [u,u,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

t(0,0,1) ;

No. 71.7.363

(7)

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

(2) ¥,x-y,z [V,u-v,w]
(5) ¥.x-y,Z [v,d+v,w]
(8) X+y,y,z [u-v,¥,W]

(11) x+y,y,z [G+V,v,W]

X,2x,z [14,0,0]

X,2X,Z [u,0,0]

V,X-y,1/2 [v,u-v,0]

X+y,y,1/2 [u-v,v,0]

V,X-y,0 [0,0,w]

x+y,y,0 [0,0,w]

X,2x,1/2 [0,0,0]

X,2x,0 [u,2u,0]

0,0,z [0,0,0]

71.7.363 -2

p,. 6M2

(3) X+y,X,z [U+V,0,w]
(6) X+y,X,Z [u-v,u,w]
(9) x,x-y,z [G,0+V,W]

(12) x,X-y,Z [u,u-v,w]

2%,%,z [0,4,0]

2%,%, [0,u,0]

X+y,%,1/2 [G+V,0,0]

X,X-y,1/2 [(,0+V,0]

X+y,X,0 [0,0,w]

X,X-y,0 [0,0,wW]

2%,%,1/2 [0,0,0]

2%,%,0 [20,0,0]



Continued

Symmetry of special projections

Along [001] 3m1' Along [100] p1m11'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 71.7.363

Along [210] p,,« 2mm
a*=c
Origin at x,x/2,0

71.7.363 -3

p,. 6M2



p6c2

No. 72.1.364

Origin on 6¢1
Asymmetric unit 0 < x;
Symmetry operations

1)1
(1/0,0,0)

4)m xy,0
(m,[0,0,0)

(7) c (0,0,1/2) x,X,z
(m,,[0,0,1/2)

(10) 2 x,x,1/4
(2,/0,0,1/2)

O<y; 0<z<1/4

(2)3" 0,0,z
(3./0,0,0)

(5)6 0,0,z; 0,0,0
(6,%/0,0,0)

(8) ¢ (0,0,1/2) x,2x,z
(m,]0,0,1/2)

(11) 2 x,2x,1/4
(2,]0,0,1/2)

72.1.364 -1

Hexagonal

3)3 00:
(3,710,0,0)

(6) 6" 0,0,z; 0,0,0
(6,/0,0,0)

(9) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(12)2  2x,x,1/4
(2,]0,0,1/2)



Continued No. 72.1.364 p6c2

Generators selected (1); t(0,0,1); (2); @4); ()

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w] (3) X+y,X,z [4+Vv,0,w]
(4) x,y,z [4,v,w] (5) V,X-y,Z [v,G+V,w] (6) X+y,X,Z [u-v,u,w]
(7) ¥,X,z+1/2 [v,u,w] (8) X+vy,y,z+1/2 [u-v,v,W] (9) x,x-y,z+1/2 [G,0+V,W]
(10) y,%,2+1/2 [v,0,wW] (11) x+y,y,z+1/2 [a+v,v,w]  (12) X,X-y,Z2+1/2 [u,u-v,W]
6 e m. x,y,0 [0,0,w] V,X-y,0 [0,0,w] X+y,X,0 [0,0,w]
V,%,1/2 [0,0,w] X+y,y,1/2 [0,0,w] X,X-y,1/2 [0,0,w]
6 d .2 X,X,1/4 [u,u,0] X,2X,1/4 [u,2u,0] 2Xx,x,1/4 [24,0,0]
X,X,3/4 [04,u,0] X,2x,3/4 [04,20,0] 2X%,%,3/4 [2u,u,0]
4 c 3. 0,0,z [0,0,w] 0,0,z [0,0,w]
0,0,z+1/2 [0,0,w] 0,0,z+1/2 [0,0,w]
2 b 6. 0,0,0 [0,0,w] 0,0,1/2 [0,0,w]
2 a 32 0,0,1/4 [0,0,0] 0,0,3/4 [0,0,0]

Symmetry of special projections

Along [001] 3m1' Along [100] p,.~1m1  Along [210] p2mg
a*=c/2 a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,1/4

72.1.364 - 2



p6c21’

No. 72.2.365

6m21

p6c21’

Origin on 6¢11'

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
M1
(10,0,0)

4)m xy,0
(m,[0,0,0)

(7) c (0,0,1/2) x,X,z
(m,,[0,0,1/2)

(10) 2 x,x,1/4
(2,/0,0,1/2)

For 1' + set
mr
(1]0,0,0)

4)m xy,0
(m,|0,0,0)

(7)c'(0,0,1/2) x,X,z
(m,,0,0,1/2)

(10) 2' x,%x,1/4
(2,]0,0,1/2)

O<y; 0<z<1/4

(2)3" 0,0,z
(3./0,0,0)

(5)6 0,0,z; 0,0,0
(6,10,0,0)

(®)c(0,0,1/2) x,2x,z
(m,|0,0,1/2)

(11) 2 x,2x,1/4
(2,]0,0,1/2)
(23" 0,0,
(3,/0,0,0)

(56 0,0,2;0,0,0
(6,%0,0,0)

(8) ¢'(0,0,1/2) x,2x,z
(m,[0,0,1/2)

(11) 2 x,2x,1/4
(2,]0,0,1/2)

72.2.365-1

Hexagonal

P

E*Q‘

3)3 00:
(3,710,0,0)

(6) 6" 0,0,z; 0,0,0
(6,/0,0,0)

(9) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(12)2  2x,x,1/4
(2,]0,0,1/2)
(3)3 0,0,z
(3,/0,0,0)

(6) 6" 0,0,z; 0,0,0
(6,/0,0,0)

(9) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(12) 2" 2x,x,1/4
(2,/0,0,1/2)



Continued

Generators selected (1); t(0,0,1); (2); (4);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

1+
12 f 11 (1) x,y,z [0,0,0]
(4) x,y,2 [0,0,0]
(7) y,x,z+1/2 [0,0,0]
(10) y,x,z+1/2 [0,0,0]
6 e m.l x,y,0 [0,0,0]
v,x,1/2 [0,0,0]
6 d .21 x,X,1/4 [0,0,0]
x,X,3/4 [0,0,0]
4 ¢ 3.1 0,0,z [0,0,0]
0,0,z+1/2 [0,0,0]
2 b 6.1 0,0,0[0,0,0]
2 a 3.21 0,0,1/4 [0,0,0]

Symmetry of special projections
Along [001] 3m1' Along [100] p1m11'
a*=c/2

Origin at 0,0,z Origin at x,0,0

No. 72.2.365

(7); 1

1+
(2) y.x-y,z[0,0,0]
(5) y.x-y,2[0,0,0]
(8) X+y.y,z+1/2 [0,0,0]

(11) X+y,y,z+1/2 [0,0,0]

v,x-y,0 [0,0,0]

x+y,y,1/2 [0,0,0]

x,2x,1/4 [0,0,0]

x,2x,3/4 [0,0,0]

0,0,z [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p2mg1'

a*=c
Origin at x,x/2,1/4

72.2.365 -2

p6c21'

(3) x+y,%,z [0,0,0]
(6) x+y,%,z [0,0,0]
(9) x,x-y,z+1/2 [0,0,0]

(12) x,x-y,z+1/2 [0,0,0]

X+y,X,0 [0,0,0]

X,X-y,1/2 [0,0,0]

2%,%,1/4 [0,0,0]

2%,%,3/4 [0,0,0]



p6c2'

No. 72.3.366

6m'2'

p6c2'

-l

Origin on 6¢'1
Asymmetric unit 0 < x;
Symmetry operations

1)1
(1/0,0,0)

4)m xy,0
(m,[0,0,0)

(7) ' (0,0,1/2) x,%X,z
(m,,[0,0,1/2)

(10)2' x,x,1/4
(2,/0,0,1/2)

O<y; 0<z<1/4

(2)3" 0,0,z
(3./0,0,0)

(5)6 0,0,z; 0,0,0
(6,10,0,0)

(8) ¢'(0,0,1/2) x,2x,z
(M, |0,0,1/2)

(11) 2 x,2x,1/4
(2,]0,0,1/2)

72.3.366 - 1

Hexagonal

3)3 00:
(3,710,0,0)

(6) 6" 0,0,z; 0,0,0
(6,/0,0,0)

(9) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(12) 2" 2x,x,1/4
(2,]0,0,1/2)



Continued

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

Coordinates
Multiplicity,

Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w]
(4) X’y'z [L_'Il\_lnw]
(7) y.X,z+1/2 [v,4,w]
(10) ¥,%,z+1/2 [v,u,w]

6 e m X'yio [OIOIW]
V,%,1/2 [0,0,w]

6 d .2 X,%,1/4 [u,u,w]
X,X,3/4 [4,u,w]

4 c3 0,0,z [0,0,w]
0,0,z+1/2 [0,0,w]

2 b 6 0,0,0 [0,0,w]

2 a 32 0,0,1/4 [0,0,w]

Symmetry of special projections
Along [001] 3m1' Along [100] p1m1
a*=c/2

Origin at 0,0,z Origin at x,0,0

4);

No. 72.3.366

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) ¥.x-y,Z [v,d+v,w]
(8) x+y,y,z+1/2 [G+V,v,W]

(11) x+y,y,z+1/2 [u-v,v,w]

V,X-y,0 [0,0,w]

x+y,y,1/2 [0,0,w]

X,2x,1/4 [04,0,w]

X,2X,3/4 [u,0,w]

0,0, [0,0,w]

0,0,z+1/2 [0,0,w]

0,0,1/2 [0,0,w]

0,0,3/4 [0,0,w]

Along [210] p2'mg'

a*=c
Origin at x,x/2,1/4

72.3.366 - 2

p6c2'

(3) X+y,X,z [U+V,0,w]
(6) X+y,X,Z [u-v,u,w]
(9) x,x-y,z+1/2 [u,u-v,w]

(12) x,x-y,z+1/2 [G,0+Vv,w]

X+y,X,0 [0,0,w]

X,X-y,1/2 [0,0,w]

2%,%,1/4 [0,0,w]

2X%,%,3/4 [0,u,w]



p6'c2'

No. 72.4.367

6'm2'

p6'c2'

Origin on 6'cl
Asymmetric unit 0 < x;
Symmetry operations

1)1
(1/0,0,0)

4)m' xy,0
(m,|0,0,0)

(7) c (0,0,1/2) x,X,z
(m,,[0,0,1/2)

(10) 2" x,%x,1/4
(2,]0,0,1/2)

Hexagonal

O<y;, 0<z=<1/4

(2)3" 0,0,z
(3./0,0,0)

(5)6 0,0,z; 0,0,0
(6,%0,0,0)

(8) ¢ (0,0,1/2) x,2x,z
(m,]0,0,1/2)

(11) 2 x,2x,1/4
(2,]0,0,1/2)

72.4.367 -1

(S

3)3 00:
(3,710,0,0)

(6) 6% 0,0,2;0,0,0
(6,/0,0,0)

(9) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(12) 2" 2x,x,1/4
(2,10,0,1/2)



Continued No. 72.4.367 p6'c2'

Generators selected (1); t(0,0,1); (2); @4); ()

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w] (2) ¥,x-y,z [V,u-v,w] (3) X+y,X,z [4+Vv,0,w]
(4) x,y,Z [u,v,W] (5) V,X-y,Z [V,u-v,W] (6) X+y,X,Z [U+V,0,W]
(7) ¥,X,z+1/2 [v,u,w] (8) X+vy,y,z+1/2 [u-v,v,W] (9) x,x-y,z+1/2 [G,0+V,W]
(20) y,x,z+1/2 [v,u,w] (11) x+y,y,z+1/2 [u-v,v,w] (12) x,x-y,z+1/2 [G,0+Vv,w]
6 e m.. x,y,0 [u,v,0] V,X-y,0 [v,u-v,0] X+y,X,0 [4+v,0,0]
v,X,1/2 [v,u,0] X+y,y,1/2 [u-v,v,0] X,X-y,1/2 [(,0+V,0]
6 d .2 X,X,1/4 [u,u,w] X,2x,1/4 [04,0,w] 2X,%,1/4 [0,0,w]
X,X,3/4 [u,u,w] X,2%,3/4 [0,u,w] 2X,%,3/4 [01,0,w]
4 c 3. 0,0,z [0,0,w] 0,0,z [0,0,w]
0,0,z+1/2 [0,0,w] 0,0,z+1/2 [0,0,w]
2 b ®. 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]
2 a 3.2 0,0,1/4 [0,0,w] 0,0,3/4 [0,0,w]

Symmetry of special projections

Along [001] 3m Along [100] p,.» 1M1 Along [210] p2'm'g
a*=c/2 a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,1/4

72.4.367 - 2



p6'c'2 6'm2 Hexagonal

No. 72.5.368 p6'c'2

-

Origin on 6'c'l

Asymmetricunit 0<x; 0<y; 0<z<1/4

Symmetry operations

1)1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%/0,0,0)

@) m' xy,0 (56 0,0,2;0,0,0 (6) 6 0,0,2;0,0,0
(m,|0,0,0) (6,%10,0,0) (6,10,0,0y

(7) ¢ (0,0,1/2) x,X,z (8) c' (0,0,1/2) x,2x,z (9) c¢' (0,0,1/2) 2x,x,z
(m,,]0,0,1/2) (m,]0,0,1/2) (m,[0,0,1/2)

(10) 2 x,x,1/4 (11) 2 x,2x,1/4 (12) 2 2x,x,1/4
(2,]0,0,1/2) (2,/0,0,1/2) (2,]0,0,1/2)

72.5.368 - 1



Continued

Generators selected (1);

Positions
Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

12 f 1 (1) x,y,z [u,v,w]
(4) x,y,Z [u,v,W]
(7) y,X,z+1/2 [v,U,w]
(10) y,X,z+1/2 [v,0,wW]

6 e m x,y,0 [u,v,0]
v.x,1/2 [v,0,0]

6 d .2 X,X,1/4 [u,u,0]
X,X,3/4 [u,d,0]

4 ¢ 3 0,0,z [0,0,w]
0,0,z+1/2 [0,0,w]

2 b 6 0,0,0[0,0,0]

2 a 3.2 0,0,1/4 [0,0,0]

Symmetry of special projections
Along [001] 3m' Along [100] p1m'1
a*=c/2

Origin at 0,0,z Origin at x,0,0

%(0,0,1); (2); (4);

No. 72.5.368

(7)

(2) ¥,x-y,z [V,u-v,w]
(5) ¥, x-y,Z [V,u-v,W]
(8) X+y,y,z+1/2 [G+V,v,W]

(11) x+y,y,z+1/2 [G+v,v,W]

V,X-y,0 [v,u-v,0]

X+y,y,1/2 [4+v,v,0]

X,2X,1/4 [u,2u,0]

X,2x,3/4 [20,0,0]

0,0,Z [0,0,\]

0,0,z+1/2 [0,0,W]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p2m'g'

a*=c
Origin at x,x/2,1/4

72.5.368 - 2

(3) X+y,X,z [U+V,0,w]
(6) X+y,X,z [G+V,U,w]
(9) x,x-y,z+1/2 [u,u-v,w]

(12) x,x-y,z+1/2 [u,u-v,w]

x+y,%,0 [a+V,0,0]

X,X-y,1/2 [u,u-v,0]

2%,%,1/4 [20,0,0]

2X%,%,3/4 [u,2u,0]



p6/mmm 6/mmm
No. 73.1.369 p6/m2/m2/m
A
| (o] >

\

4

Hexagonal

Origin at center (6/mmm)

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x/2

Symmetry operations

11 (2)3* 0,0,z
(110,0,0) (3,/0,0,0)

(4)2 00z (56" 0,0,z
(2,/0,0,0) (6,%/0,0,0)

(1) 2 x,x,0 (8)2 x,0,0
(2,//0,0,0) (2,/0,0,0)

(10)2 x,%,0 (11) 2  x,2x,0
(2,]0,0,0) (2,]0,0,0)

(13)T 0,0,0 (14) 3* 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0)

(16) m x,y,0 (17) 6 0,0,z; 0,0,0
(m,|0,0,0) (6,0,0,0)

(19Y m x,x,z (200 m  x,2x,z
(m,,]0,0,0) (m,]0,0,0)

(22) m x,x,z (23)ym x,0,z
(m,]0,0,0) (m,|0,0,0)

73.1.369-1

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(92 0y,0
(2,10,0,0)

(12) 2 2x,x,0
(2,10,0,0)

(15) 3° 0,0,z; 0,0,0
(3:710,0,0)

(18) 6* 0,0,z; 0,0,0
(6,/0,0,0)

(21) m 2x,x,z
(m,[0,0,0)

24)m 0,y,z
(m,]0,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

241 1

12 k m..

12 j m..

Coordinates

) xy.z [uv,w]
(4) xy.z [u,v,w]
(7) y. %,z [v,u,Ww]
(13) X,y.Z [u,v,w]
(16) x,y,z [0G,v,w]
(19) ¥.%,z [v,u,w]

(22) y,x,z [v,0,W]

x,y,1/2 [0,0,w]
X,y,1/2 [0,0,w]
y,X,1/2 [0,0,wW]

¥,%,1/2 [0,0,W]

x,y,0 [0,0,w]
x,y,0 [0,0,w]
y,X,0 [0,0,wW]

y.,%,0 [0,0,w]

t(0,0,1);

No. 73.1.369

(7); (13)

(2) y.x-y,z [V,u-v,w]

(5) y.x+y,z [v,u+v,w]
(8) X-Y,¥.Z [u-v,7,W]
(11) X+y,y,Z [G+V,V,W]
(14) y X+, [V,u-v,w]
(17) ¥.x-y.Z [V,G+V,W]
(20) X+y,y,z [U-V,7,W]

(23) x-y,y,z [G+Vv,v,W]

V,X-y,1/2 [0,0,w]
y,X+Yy,1/2 [0,0,w]
X-y,y,1/2 [0,0,w]

x+y,y,1/2 [0,0,w]

V,X-y,0 [0,0,w]
y,X+Yy,0 [0,0,w]
X-y,y,0 [0,0,wW]

X+y,y,0 [0,0,w]

73.1.369 -2

p6/mmm

(3) X+y, %,z [G+V,0,W]
(6) X-y,X,Z [U-V,u,W]
(9) X,X+y,Z [0,0+V,W]
(12) X,X-y,Z [U,u-V,W]
(15) X-y,X,Z [G+V,0,W]
(18) X+y,%,Z [U-v,u,W]
(21) X,x-y,z [0,0-+V,W]

(24) X, x+Yy,z [u,u-v,w]

X+y,X,1/2 [0,0,w]
X-y,X,1/2 [0,0,w]
X,X+y,1/2 [0,0,w]

X,X-y,1/2 [0,0,w]

X+y,X,0 [0,0,w]
X-y,X,0 [0,0,w]
X,X+y,0 [0,0,w]

X,X-y,0 [0,0,wW]



Continued

12 i .m.

12 h .m

6 g mm2

6 f mm2

6 e m2m

6 d m2m

1 b 6/mmm

1 a 6/mmm

X,2X,z [u,0,0]
X,2%,z [0,0,0]
2x,X,Z [0,u,0]

2%,%,Z [0,4,0]

x,0,z [u,2u,0]
x,0,z [4,20,0]
0,%,Z [2u,u,0]

0,%,Z [20,0,0]

x,2x,1/2 [0,0,0]

%,2%,1/2 [0,0,0]

x,2x,0 [0,0,0]

%,2%,0 [0,0,0]

x,0,1/2 [0,0,0]

%,0,1/2 [0,0,0]

x,0,0 [0,0,0]

%,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

No. 73.1.369

2X,X,z [0,u,0]
2x,x,z [0,0,0]
X,2%,Z [u,0,0]

X,2x,Z [14,0,0]

0,x,z [2G,1,0]
0,X,z [2u,u,0]
x,0,Z [4,20,0]

X,0,Zz [u,2u,0]

2%,%,1/2 [0,0,0]

2x,x,1/2 [0,0,0]

2%,%,0 [0,0,0]

2x,x,0 [0,0,0]

0,x,1/2 [0,0,0]

0,%,1/2 [0,0,0]

0,%,0 [0,0,0]

0,%,0 [0,0,0]

0,0,z [0,0,0]

73.1.369 -3

X,X,z [4,0,0]
X,x,z [u,u,0]
X,X,Z [4,0d,0]

X,X,Z [u,u,0]

X,X,z [u,0,0]

X1
i
N
—_—
_Cl
£

o
—_

x,%,1/2 [0,0,0]

%,x,1/2 [0,0,0]

x,%,0 [0,0,0]

X,x,0 [0,0,0]

%,%,1/2 [0,0,0]

X

x,1/2 [0,0,0]

%,%,0 [0,0,0]

x,x,0 [0,0,0]

p6/mmm



Continued

Symmetry of special projections

Along [001] 6mm Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 73.1.369

Along [210] p2mm1’
a*=c
Origin at x,x/2,0

73.1.369 -4

p6/mmm



p6/mmm21’

No. 73.2.370

6/mmm1’

p6/m2/m2/m1'

\/

Hexagonal

Origin at center (6/mmm)1'

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x/2

Symmetry operations
For 1 + set

1)1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

4)2 0,0,z (5)6° 0,0,z
(2,10,0,0) (6,0,0,0)

(7) 2 x,x,0 8)2 x,0,0
(2,,/0,0,0) (2,/0,0,0)

(10) 2 x,x,0 (11) 2 x,2x,0
(2,/0,0,0) (2,/0,0,0)

(13)1 0,0,0 (14) 3* 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0)

(16) m x,y,0 (17) 6" 0,0,z; 0,0,0
(m,|0,0,0) (6,"0,0,0)

(19Y m x,x,z (200 m  x,2x,z
(m,,]0,0,0) (m,]0,0,0)

(22) m x,x,z (23)ym x,0,z
(m;]0,0,0) (m,|0,0,0)

73.2.370-1

(3)3 0,0,z
(3,%/0,0,0)

(6)6" 0,0,z
(6,/0,0,0)

9)2 0y,0
(2,/0,0,0)

(12) 2 2x,x,0
(2,10,0,0)

(15) 3 0,0,z; 0,0,0
(3,%10,0,0)

(18) 6" 0,0,z; 0,0,0
(6,/0,0,0)

(21) m 2x,x,z
(m,]0,0,0)

24)m 0,y,z
(m,]0,0,0)



For 1' + set
e
(1]0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7)) 2" x,x,0
(2,4]0,0,0)

(10) 2" x,%,0
(2,/0,0,0y

(13) T 0,0,0
(110,0,0)

(16) m' x,y,0
(m,[0,0,0)

(19) m'" x,x,z
(m,,]0,0,0)

(22) m' x,x,z
(m;]0,0,0)

(23" 0,0,z
(3,/0,0,0)

(5)6° 0,0,z
(6,7/0,0,0)

(8)2" x,0,0
(2,/0,0,0y

(11) 2° x,2x,0
(2,/0,0,0y

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17) 6 0,0,z; 0,0,0
(6,710,0,0)

(20) m'  x,2x,z
(m,|0,0,0)

23)y m'" x,0,z
(m,|0,0,0)

73.2.370-2

(3)3 0,0,z
(3,/0,0,0y

(6)6" 0,0,z
(6,/0,0,0)

(9)2' 0,y,0
(2,/0,0,0)

(12)2'  2x,x,0
(2,/0,0,0y

(15) 3" 0,0,z; 0,0,0
(3.710,0,0

(18) 6% 0,0,z; 0,0,0
(6,/0,0,0y

(21) m'  2x,x,z
(m,[0,0,0)

24)m' 0yy,z
(m, [0,0,0)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 | 11

12 k m.1

12 j m.1

Coordinates

(1) xy,z [0,0,0]
(4) x,y,2 [0,0,0]
(7) y.x,2 [0,0,0]
(10) ¥,%,2 [0,0,0]
(13) %,y,2 [0,0,0]
(16) x,y,z [0,0,0]
(19) ¥,%,2 [0,0,0]

(22) y,x,z [0,0,0]

x,y,1/2 [0,0,0]
X,y,1/2 [0,0,0]
y,X,1/2 [0,0,0]

¥,%,1/2 [0,0,0]

x,y,0 [0,0,0]
x,y,0 [0,0,0]
y,%,0 [0,0,0]

v.%,0 [0,0,0]

(4);

1+

No. 73.2.370

(7); (13); 1

1+
(2) ¥,x-y,z [0,0,0]
(5) y,x+y,z [0,0,0]
(8) x-y.y,2 [0,0,0]
(11) X+y,y,z [0,0,0]
(14) y,x+y,z [0,0,0]
(17) ¥,x-y,Z [0,0,0]
(20) x+y,y,z [0,0,0]

(23) x-y,y,z [0,0,0]

v,X-y,1/2 [0,0,0]
y,X+y,1/2 [0,0,0]
X-y,y,1/2 [0,0,0]

x+y,y,1/2 [0,0,0]

v,x-y,0 [0,0,0]
y,X+Yy,0 [0,0,0]
x-y,y,0 [0,0,0]

x+y,y,0 [0,0,0]

73.2.370-3

p6/mmm2l’

(3) X+y,%,2 [0,0,0]
(6) x-y,x,z [0,0,0]
(9) X,X+y,Z [0,0,0]
(12) x,x-y,Z [0,0,0]
(15) x-y,x,Z [0,0,0]
(18) X+y,%,Z [0,0,0]
(21) x,x-y,z [0,0,0]

(24) Xx,x+y,z [0,0,0]

X+y,X%,1/2 [0,0,0]
X-y,X,1/2 [0,0,0]
X,X+y,1/2 [0,0,0]

X,X-y,1/2 [0,0,0]

x+y,%,0 [0,0,0]
X-y,X,0 [0,0,0]
X,X+y,0 [0,0,0]

X,x-y,0 [0,0,0]



Continued

12 i .m.1

12 h .m1

6 g mm21

6 f mma21l

6 e m2ml'

6 d m2m1l

2 ¢ 6mml

1 b 6/mmml

1 a 6/mmml

X,2X,z [0,0,0]
X,2%,z [0,0,0]
2x,%,Z [0,0,0]

2%,%,Z [0,0,0]

x,0,z [0,0,0]
x,0,z [0,0,0]
0,x,z [0,0,0]

0,%,Z [0,0,0]

No. 73.2.370

2%,X,z [0,0,0]
2x,x,z [0,0,0]
X,2%,z [0,0,0]

X,2X,Z [0,0,0]

0,x,z [0,0,0]
0,%,z [0,0,0]
x,0,Z [0,0,0]

%,0,Z [0,0,0]

X,X,z [0,0,0]

X,x,z [0,0,0]

X1

,X,2 [0,0,0]

x,%,Z [0,0,0]

X,X,z [0,0,0]
X,X,z [0,0,0]
X,X,Z [0,0,0]

X,X,Z [0,0,0]

p6/mmm2l’

x,2x,1/2 [0,0,0]

%,2%,1/2 [0,0,0]

x,2x,0 [0,0,0]

%,2%,0 [0,0,0]

x,0,1/2 [0,0,0]

%,0,1/2 [0,0,0]

2%,%,1/2 [0,0,0]

2x,x,1/2 [0,0,0]

2%,%,0 [0,0,0]

2x,x,0 [0,0,0]

0,x,1/2 [0,0,0]

0,%,1/2 [0,0,0]

X

X

X

X

X

X

%,1/2 [0,0,0]

x,1/2 [0,0,0]

,X,0 [0,0,0]

,X,0 [0,0,0]

%,1/2 [0,0,0]

x,1/2 [0,0,0]

x,0,0 [0,0,0]

%,0,0 [0,0,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

0,%,0 [0,0,0]

0,%,0 [0,0,0]

0,0,z [0,0,0]

73.2.370- 4

%,%,0 [0,0,0]

x,x,0 [0,0,0]



Continued

Symmetry of special projections

Along [001] 6mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 73.2.370

Along [210] p2mm1’
a*=c
Origin at x,x/2,0

73.2.370-5

p6/mmm2l’



p6/m'mm' 6/m'mm'
No. 73.3.371 p6/m'2/m2/m'
A
.4
| P [ ] >
~a

Origin at center (6/m'm'm’)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(4)2 00,
(2,/0,0,0)

(7)2 x,x,0
(2410,0,0)

(10) 2 x,%,0
(2,0.0,0)

(13) T 0,0,0
(110,0,0)

(16) m' x,y,0
(m,[0,0,0)

(19) m'" x,x,z
(m,,]0,0,0)

(22) m' x,x,z
(M,]0,0,0)

A

4

O<y; 0<z=<1/2; y<x/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

(8)2 x,0,0
(2,/0,0,0)

(11) 2 x,2x,0
(2,/0,0,0)

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17) 6 0,0,z; 0,0,0
(6,710,0,0)

(200 m'  x,2x,z
(m,[0,0,0)

23y m'" x,0,z
(m,/0,0,0)

73.3.371-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(92 0y,0
(2,10,0,0)

(12) 2 2x,x,0
(2,10,0,0)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0y

(18) 6% 0,0,z; 0,0,0
(6,/0,0,0y

(21) m' 2x,x,z
(m,[0,0,0)

24)m' 0yy,z
(m,]0,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

241 1

12 k m'..

12§ m..

Coordinates

(1) x,y,z [u,v,w]
(4) x,y,z [a,v,w]

(7) ¥, %,Z [v,u,w]
(13) x,y,Z [a,v,w]
(16) x,y,Z [u,v,W]
(19) y, X,z [v,u,w]

(22) y,x,z [v,u,w]

x,y,1/2 [u,v,0]
X,y,1/2 [G,v,0]
Y,X,1/2 [v,u,0]

¥,%,1/2 [¥,6,0]

x,y,0 [u,v,0]
x,y,0 [G,v,0]
y,X,0 [v,u,0]

y.%,0 [v,0,0]

t(0,0,1);

No. 73.3.371

(7); (13)

(2) y.x-y.z [v,u-v,w]

() y.x+y.z [v,u+v,w]
(8) X-y.¥.Z [u-v,v,W]
(11) X+y,y,Z [G+Vv,v,W]
(14) y.X+y,Z [v,0+V,W]
(17) ¥.x-y.Z [V,u-v,W]
(20) X+y.y,z [G+v,v,w]

(23) x-y,y,z [u-v,v,w]

V,X-y,1/2 [v,u-v,0]
y,X+Yy,1/2 [v,0+V,0]
X-y,y,1/2 [u-v,v,0]

X+y,y,1/2 [4+v,v,0]

V,X-y,0 [v,u-v,0]
y,X+Yy,0 [v,0+V,0]
X-y,y,0 [u-v,v,0]

x+y,y,0 [U+v,v,0]

73.3.371-2

p6/m'mm'

(3) X+y, %,z [G+V,0,W]
(6) X-y,X,Z [U-V,u,W]

(9) X,X+y,Z [0,0+V,W]
(12) X,X-y,Z [U,u-V,W]
(15) X-y,X,Z [U-V,u,W]
(18) X+y,%,Z [G+V,0,W]
(21) X,X-y,Z [U,u-v,W]

(24) X, x+y,z [0,0+V,wW]

X+y,X,1/2 [u+v,0,0]
X-y,X,1/2 [u-v,v,0]
X,X+Yy,1/2 [4,0+v,0]

X,X-y,1/2 [u,u-v,0]

X+y,X,0 [a+v,0,0]
X-y,X,0 [u-v,v,0]
X,X+y,0 [0,0+v,0]

X,X-Y,0 [u,u-v,0]



Continued

No. 73.3.371

p6/m'mm'

12 i .m. X,2X,z [u,2u,w] 2X,X,z [2G,0,w] X,X,z [u,d,w]
X,2X,z [0,20,w] 2X,X,Z [2u,u,w] X,X,z [4,u,w]
2x,X,Z [2u,u,W] X,2%,Z [0,20,W] X,X,Z [U,u,w]
2X,X,Z [2G,0,W] X,2X,Z [u,2u,W] X,X,Z [u,0,w]
12 h .m' x,0,z [u,0,w] 0,x,z [0,u,w] X,X,z [0,0,w]
X,0,z [0,0,w] 0,X,z [0,U,w] X,X,Z [u,u,w]
0,x,Z [0,u,w] x,0,Z [u,0,w] X, X,Z [U,0,W]
0,%,z [0,u,w] x,0,z [G,0,w] X,X,Z [u,u,w]
6 g mm?2 x,2x,1/2 [u,2u,0] 2Xx,%,1/2 [24,0,0] X,X,1/2 [u,u,0]
X,2X%,1/2 [04,20,0] 2x,%,1/2 [2u,u,0] X,x,1/2 [a4,u,0]
6 f mm?2 X,2x,0 [u,2u,0] 2%,%,0 [24,1,0] X,X,0 [u,u,0]
X,2x,0 [1,20,0] 2x,%,0 [2u,u,0] X,x,0 [04,u,0]
6 e m2m' x,0,1/2 [u,0,0] 0,x,1/2 [0,u,0] X,X,1/2 [04,u,0]
x,0,1/2 [G,0,0] 0,%,1/2 [0,u,0] X,X,1/2 [u,u,0]
6 d m2m' x,0,0[u,0,0] 0,x,0 [0,u,0] X,X,0 [4,u,0]
X,0,0 [1,0,0] 0,%,0 [0,4,0] X,X,0 [u,u,0]
2 ¢ 6mm' 0,0,z [0,0,w] 0,0,z [0,0,w]

1 b 6/mmm' 0,0,1/2 [0,0,0]

1 a &6/mmm' 0,0,0 [0,0,0]

73.3.371-3



Continued

Symmetry of special projections

Along [001] 6mm1' Along [100] p2m'm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 73.3.371

Along [210] p2m'm'
a*=c
Origin at x,x/2,0

73.3.371-4

p6/m'mm'



p6/mm'm'’ 6/mm'm’
No. 73.4.372 p6/m2'/m'2'/m'
A
AN
T« 0 >
Vg
v

Hexagonal

Origin at center (6/mm'm’)

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x/2

Symmetry operations

1)1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

4)2 0,0,z (5)6° 0,0,z
(2,/0,0,0) (6,%/0,0,0)

(1) 2" xx,0 (82 x,0,0
(2,/0,0,0) (2,/0,0,0)

(10) 2 x,x,0 (112" x,2x,0
(25]0,0,0) (2,]0,0,0)
(13)1 0,0,0 (14) 3* 0,0,z; 0,0,0

(1/0,0,0) (3,/0,0,0)
(16) m x,y,0 (17) 6 0,0,z; 0,0,0
(m,|0,0,0) (6,%10,0,0)

(19) m'" x,x,z (200 m'  x,2x,z
(m,,]0,0,0) (m,|0,0,0)
(22) m' x,x,z 23y m'" x,0,z
(M,]0,0,0) (m,/0,0,0)

73.4.372-1

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2° 0,y,0
(2,/0,0,0)

(12)2° 2x,x,0
(2,/0,0,0)

(15) 3° 0,0,z; 0,0,0
(3:710,0,0)

(18) 6* 0,0,z; 0,0,0
(6,/0,0,0)

(21) m' 2x,x,z
(m,[0,0,0)

24)m' 0yy,z
(m,]0,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

241 1

12 k m..

12 j m..

Coordinates

1) xy.z [uv,w]
(4) xy.z [u,v,w]
(M yxz[v.aw]
(10) ¥.%,Z [v,u,w]
(13) X,y.Z [u,v,w]
(16) x,y,z [0G,v,w]
(19) ¥.%,z [v,a,w]

(22) y,x,z [v,u,w]

x,y,1/2 [0,0,w]
X,y,1/2 [0,0,w]
y,X,1/2 [0,0,w]

¥,%,1/2 [0,0,w]

x,y,0 [0,0,w]
X,y,0 [0,0,w]
y,X,0 [0,0,w]

v,%,0 [0,0,w]

t(0,0,1);

No. 73.4.372

(7); (13)

(2) ¥,%-y,z [V,u-v,w]
(5) y.x+y,z [v,u+v,w]
(8) X-y,,Z [G+V,v,w]
(11) X+y,y,Z [u-v,v,w]
(14) y,X+Y,Z [¥,u-v,w]
(17) §,x-y,Z [v,0+V,w]
(20) x+y,y,z [G+V,v,w]

(23) x-y,y,z [u-v,v,w]

V.X-y,1/2 [0,0,w]
y,X+Yy,1/2 [0,0,w]
X-y,y,1/2 [0,0,w]

x+y,y,1/2 [0,0,w]

V,X-y,0 [0,0,w]
y,X+Yy,0 [0,0,w]
X-y,y,0 [0,0,w]

X+y,y,0 [0,0,w]

73.4.372-2

p6/mm'm'’

(3) X+y, %,z [G+V,0,W]
(6) X-y,X,Z [U-V,u,W]
(9) X,X+Y,Z [u,u-v,w]
(12) X,x-y,Z [G,G-+V,W]
(15) X-y,X,Z [G+V,0,W]
(18) X+y,%,Z [U-v,u,W]
(21) X,X-y,z [U,u-v,W]

(24) X, x+y,z [0,0+V,wW]

X+y,X,1/2 [0,0,w]
X-y,X,1/2 [0,0,w]
X,x+y,1/2 [0,0,w]

X,X-y,1/2 [0,0,w]

X+y,X,0 [0,0,w]
X-y,X,0 [0,0,w]
X,x+y,0 [0,0,w]

X,X-y,0 [0,0,w]



Continued

No. 73.4.372

p6/mm'm'’

12 i .m. X,2X,z [u,2u,w] 2X,X,z [2G,0,w] X,X,z [u,d,w]
X,2X,z [0,20,w] 2X,X,Z [2u,u,w] X,X,z [4,u,w]
2X,X,Z [2G,0,w] X,2X,Z [u,2u,w] X,X,Z [u,d,w]
2X,X,Z [2u,u,w] X,2X,Z [0,20,w] X,X,Z [U4,u,w]
12 h .m' x,0,z [u,0,w] 0,x,z [0,u,w] X,X,z [0,0,w]
X,0,z [4,0,w] 0,X,z [0,U,w] X,X,Z [u,u,w]
0,x,z [0,U,w] x,0,Z [4,0,w] X,X,Z [u,u,w]
0,X,z [0,u,w] X,0,Z [u,0,w] X,X,Z [0,0,w]
6 g mm2 x,2x,1/2 [0,0,w] 2X,%,1/2 [0,0,w] X,X,1/2 [0,0,w]
X,2X%,1/2 [0,0,w] 2x,x,1/2 [0,0,w] X,x,1/2 [0,0,w]
6 f mm2 X,2x,0 [0,0,w] 2%,%,0 [0,0,w] x,%,0 [0,0,w]
X,2x%,0 [0,0,w] 2x,x,0 [0,0,w] X,x,0 [0,0,w]
6 e m2m' x,0,1/2 [0,0,w] 0,x,1/2 [0,0,w] X,X,1/2 [0,0,w]
x,0,1/2 [0,0,w] 0,%,1/2 [0,0,w] X,X,1/2 [0,0,w]
6 d m2m'  x,0,0[0,0,w] 0,x,0 [0,0,w] X,X,0 [0,0,w]
%,0,0 [0,0,w] 0,%,0 [0,0,w] x,X,0 [0,0,w]
2 ¢ 6mm' 0,0,z [0,0,w] 0,0,z [0,0,w]

1 b 6/mmm 0,0,1/2 [0,0,w]

1 a 6/mmm 0,0,0 [0,0,w]

73.4.372 -3



Continued

Symmetry of special projections

Along [001] 6Bm'mM'’ Along [100] p2'mm'
a*=c
Origin at 0,0,z Origin at x,0,0

No. 73.4.372

Along [210] p2'mm'
a*=c
Origin at x,x/2,0

73.4.372-4

p6/mm'm'’



p6/m'mm 6/m'mm
No. 73.5.373 p6/m'2/m2'/m
4
t - (-] >

Origin at center (6/m'mm)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

(4)2 00,
(2,/0,0,0)

(72" x,x,0
(240,0,0)

(10) 2" x,%,0
(2,/0,0,0y

(13) T 0,0,0
(110,0,0)

(16) m' x,y,0
(m,[0,0,0)

(19Y m x,x,z
(m,,]0,0,0)

(22) m x,x,z
(M,]0,0,0)

\

0<z=<1/2; y<x/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

(8)2" x,0,0
(2,]0,0,0y

(11) 2°  x,2x,0
(2,0,0,0)

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17) 6 0,0,z; 0,0,0
(6,710,0,0)

(200 m  x,2x,z
(m,]0,0,0)

(23)ym x,0,z
(m,]0,0,0)

73.5.373-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2° 0,y,0
(2,/0,0,0)

(12)2° 2x,x,0
(2,/0,0,0)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0y

(18) 6% 0,0,z; 0,0,0
(6,/0,0,0y

(21) m 2x,x,z
(m,[0,0,0)

24)m 0,y,z
(m,]0,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

241 1

12 k m'.

12§ m..

Coordinates

) xy.z [uv,w]
(4) xy.z [u,v,w]
(M yxz[v.aw]
(10) ¥.%,Z [v,u,w]
(13) X,y,Z [0,V,W]
(16) X,y,Z [u,v,W]

(19) v,x,z [v,u,w]

(22) y,x,z [v,0,W]

X,y,1/2 [u,v,0]
X,y,1/2 [G,v,0]
v,X,1/2 [v,0,0]

v,X,1/2 [v,u,0]

x,y,0 [u,v,0]
x,y,0 [G,v,0]
y,X,0 [v,0,0]

v,X,0 [v,u,0]

t(0,0,1);

No. 73.5.373

(7); (13)

(2) y.x-y.z [v,u-v,w]

() y.x+y.z [v,u+v,w]
(8) x-y.y.z [u+v,v,w]
(11) X+y.y.z [u-v,%,w]
(14) y.X+y,Z [v,0+V,W]
(17) ¥.x-y.Z [V,u-v,W]
(20) X+y.y,z [u-v,%,W]

(23) x-y,y,z [G+Vv,v,W]

V,X-y,1/2 [v,u-v,0]
y,X+Yy,1/2 [v,0+V,0]
X-y,y,1/2 [G+v,v,0]

X+y,y,1/2 [u-v,v,0]

V.X-y,0 [V,u-v,0]
y,X+Yy,0 [v,0+vV,0]
X-y,y,0 [U+v,v,0]

x+y,y,0 [u-v,v,0]

73.5.373-2

p6/m'mm

(3) X+y, %,z [G+V,0,W]
(6) X-y,X,Z [U-V,u,W]

(9) X,X+Y,Z [u,u-v,W]
(12) X,x-y,Z [0,G-+V,W]
(15) X-y,X,Z [U-V,u,W]
(18) X+y,%,Z [G+V,0,W]
(21) X,x-y,z [0,0-+V,W]

(24) X, x+Yy,z [u,u-v,w]

X+y,X,1/2 [u+v,0,0]
X-y,X,1/2 [u-v,u,0]
X,X+Yy,1/2 [u,u-v,0]

X,X-y,1/2 [(,0+V,0]

X+y,X,0 [a+v,0,0]
X-y,X,0 [u-v,u,0]
X,x+y,0 [u,u-v,0]

X,x-y,0 [G,0+v,0]



Continued

12 i .m.

12 h .m

6 g mm2

6 f mMm2

6 e m2m

6 d m2m

1 b 6/mmm

1 a 6/m'mm

X,2X,z [u,0,0]
X,2%,z [0,0,0]
2x,x,Z [0,0,0]

2%,%,Z [0,u,0]

x,0,z [u,2u,0]
x,0,z [4,20,0]
0,x,z [2u1,u,0]

0,X,Z [2u,u,0]

X,2x,1/2 [u,0,0]

%,2%,1/2 [13,0,0]

X,2x,0 [u,0,0]

%,2%,0 [1,0,0]

x,0,1/2 [u,2u,0]

%,0,1/2 [0,20,0]

x,0,0 [u,2u,0]

%,0,0 [1,20,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

No. 73.5.373

2X,X,z [0,u,0]
2x,x,z [0,0,0]
X,2%,z [0,0,0]

X,2X,Z [u,0,0]

0,x,z [2G,1,0]
0,X,z [2u,u,0]
x,0,Z [u,2u,0]

%,0,Z [0,20,0]

2%,%,1/2 [0,u,0]

2x,x,1/2 [0,1,0]

2%,%,0 [0,u,0]

2x,x,0 [0,0,0]

0,x,1/2 [20,d,0]

0,%,1/2 [2u,u,0]

0,x,0 [241,d,0]

0,%,0 [2u,u,0]

0,0, [0,0,0]

73.5.373-3

X,X,z [4,0,0]

X,x,z [u,u,0]

bl
=

N
—
c
£

o
—_

X,X,z [u,0,0]

,%,Z [u,0,0]

X,X,Z [4,u,0]

x,%,1/2 [0,0,0]

X,x,1/2 [u,u,0]

x,%,0 [d,d,0]

X,x,0 [u,u,0]

%,%,1/2 [u,0,0]

X,X,1/2 [a,u,0]

%,%,0 [u,d,0]

X,x,0 [4,u,0]

p6/m'mm



Continued

Symmetry of special projections

Along [001] 6mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 73.5.373

Along [210] p2mm1’
a*=c
Origin at x,x/2,0

73.5.373-4

p6/m'mm



p6/m'mm

No. 73.6.374

6/m'm'm

p6/m'2/m'2/m

A

4

Origin at center (6/m'm'm)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7) 2" x,x,0
(240,0,0)

(10)2 x,%,0
(2,/0,0,0)

(13)T 0,0,0
(110,0,0)

(16) m' x,y,0
(m,|0,0,0)

(19) m' x,x,z
(m,,|0,0,0)

(22) m x,x,z
(m,]0,0,0)

O<y;

\

0<z=<1/2; y<x/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6° 0,0,z
(6,%/0,0,0)

(8)2" x,0,0
(2,/0,0,0y

(11) 2 x,2x,0
(2,/0,0,0)

(14)3* 0,0,z; 0,0,0
(3,/0,0,0)

(17) 6 0,0,z; 0,0,0
(6,710,0,0)

(200 m'  x,2x,z
(m,|0,0,0)

(23)ym x,0,z
(m,|0,0,0)

73.6.374 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2' 0,y,0
(2,/0,0,0)

(12) 2 2x,x,0
(2,/0,0,0)

(15) 3° 0,0,z; 0,0,0
(3:710,0,0)

(18) 6 0,0,z; 0,0,0
(6,10,0,0)

(21) m' 2x,x,z
(m,[0,0,0)

24)m 0,y,z
(m,[0,0,0)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

241 1

12 k m'.

12§ m..

Coordinates

1) xy.z [uv,w]
(4) xy,z [u,v,w]
(M yxz[v.aw]
(13) X,y.Z [u,v,w]
(16) X,y,Z [u,v,W]
(19) ¥.%,z [V,a,w]

(22) y,x,z [v,0,W]

x,y,1/2 [u,v,0]
X,y,1/2 [u,v,0]
v,X,1/2 [v,0,0]

¥,%,1/2 [¥,6,0]

x,y,0 [u,v,0]
X,y,0 [u,v,0]
y,X,0 [v,0,0]

y.%,0 [v,0,0]

t(0,0,1);

No. 73.6.374

(7); (13)

(2) y.x-y,z [V,u-v,W]

(5) y,X+Y,z [V,u-v,W]
(8) x-y,y,Z [G+Vv,v,w]
(11) X+y,y,Z [G+V,v,W]
(14) y,X+y,Z [V,u-v,w]
(A7) §,X-Y,Z [V,u-V,W]
(20) x+y,y,z [G+V,v,w]

(23) x-y,y,z [G+Vv,v,W]

V,X-y,1/2 [v,u-v,0]
y,X+Yy,1/2 [v,u-v,0]
X-y,y,1/2 [G+v,v,0]

X+y,y,1/2 [4+v,v,0]

v, X-y,0 [v,u-v,0]
y,X+y,0 [v,u-v,0]
X-y,y,0 [G+v,v,0]

x+y,y,0 [U+v,v,0]

73.6.374 -2

p6/m'mm

(3) X+y, %,z [G+V,0,W]
(6) X-y, X,z [G-+V,0,W]
(9) X,X+Y,Z [u,u-v,w]
(12) X,X-y,Z [U,u-V,W]
(15) X-y,X,Z [G+V,0,W]
(18) X+y,%,Z [G+V,0,W]
(21) X,X-y,Z [U,u-V,W]

(24) X, x+Yy,z [u,u-v,w]

X+y,X,1/2 [u+v,0,0]
X-y,X,1/2 [0+v,0,0]
X,X+Yy,1/2 [u,u-v,0]

X,X-y,1/2 [u,u-v,0]

X+y,X,0 [a+v,0,0]
X-y,X,0 [U+v,0,0]
X, x+y,0 [u,u-v,0]

X,X-Y,0 [u,u-v,0]



Continued

No. 73.6.374

p6/m'mm

12 i .m. X,2X,z [u,2u,w] 2X,X,z [2G,0,w] X,X,z [u,d,w]
X,2X,z [u,2u,W] 2x,X,z [2G,0,W] X,X,z [u,d,w]
2X,X,Z [2G,0,w] X,2X,Z [u,2u,w] X,X,Z [u,d,w]
2X,X,Z [20,0,W] X,2X,Z [u,2u,W] X, X,Z [u,u,w]
12 h .m x,0,z [u,2u,0] 0,x,z [2G,1,0] X,X,z [u,0,0]
X,0,z [u,2u,0] 0,X,z [2G,1,0] X,X,z [u,0,0]
0,x,Z [2G,1,0] x,0,Z [u,2u,0] X,X,Z [u,0,0]
0,X,z [2G,1,0] X,0,Z [u,2u,0] X,X,Z [u,0,0]
6 g mm?2 x,2x,1/2 [u,2u,0] 2Xx,%,1/2 [24,0,0] X,X,1/2 [u,u,0]
X,2X%,1/2 [u,2u,0] 2x,x,1/2 [204,0,0] X,x,1/2 [u,d,0]
6 f mm?2 X,2x,0 [u,2u,0] 2%,%,0 [2G,u,0] X,X,0 [u,0,0]
X,2X%,0 [u,2u,0] 2x,x,0 [24,1,0] X,x,0 [u,u,0]
6 e m2m  x,0,1/2 [u,2u,0] 0,x,1/2 [2u,u,0] X,X,1/2 [u,u,0]
x,0,1/2 [u,2u,0] 0,%,1/2 [2u,u,0] X,X,1/2 [u,u,0]
6 d m2m x,0,0[u,2u,0] 0,x,0 [20,0,0] X,X,0 [u,u,0]
X,0,0 [u,2u,0] 0,%,0 [204,4,0] x,X,0 [u,0,0]
2 ¢ 6mm 0,0,z[0,0,0] 0,0,z [0,0,0]

1 b 6/mmm 0,0,1/2 [0,0,0]

1 a 6/mmm 0,0,0 [0,0,0]

73.6.374 -3



Continued

Symmetry of special projections

Along [001] 6mm1' Along [100] p2’'m'm
a*=c
Origin at 0,0,z Origin at x,0,0

No. 73.6.374

Along [210] p2mm1’
a*=c
Origin at x,x/2,0

73.6.374 -4

p6/m'mm



p6'/mmm’

No. 73.7.375

6'/mmm'

p6'/m2/m2/m'

Origin at center (6/mmm’)

Asymmetric unit 0 < x;

Symmetry operations

@1
(1/0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7) 2" x,x,0
(240,0,0)

(10)2 x,%,0
(2,/0,0,0)

(13) T 0,0,0
(1/0,0,0)

(16) m x,y,0
(m,|0,0,0)

(19Y m x,x,z
(m,,]0,0,0)

(22) m' x,x,z
(m;]0,0,0)

\J

v

O<y; 0<z=<1/2; y<x/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6° 0,0,z
(6,%/0,0,0)

(8)2" x,0,0
(2,/0,0,0y

(11) 2 x,2x,0
(2,/0,0,0)

(14)3*' 0,0,z; 0,0,0
(3,/0,0,0)

(17)6 0,0,z; 0,0,0
(6,710,0,0)

(20) m  x,2x,z
(m,]0,0,0)

(23)y m'" x,0,z
(m,|0,0,0)

73.7.375-1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2' 0,y,0
(2,/0,0,0)

(12) 2 2x,x,0
(2,/0,0,0)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0

(18) 6" 0,0,z; 0,0,0
(6,10,0,0)

(21) m 2x,x,z
(m,[0,0,0)

24)m' 0yy,z
(m,[0,0,0y



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

241 1

12 k m..

12 j m..

Coordinates

(1) x,y,z [u,v,w]
(4) X,y,z [u,v,wW]

(7) y,X,Z [v,0,w]
(13) x,y,Z [a,v,w]
(16) x,y,Z [4,v,w]
(19) v,x,z [v,u,w]

(22) y,x,z [v,u,w]

x,y,1/2 [0,0,w]
X,y,1/2 [0,0,w]
y,X,1/2 [0,0,w]

¥,%,1/2 [0,0,W]

x,y,0 [0,0,w]
x,y,0 [0,0,w]
y,X,0 [0,0,w]

y.,%,0 [0,0,w]

t(0,0,1);

No. 73.7.375

(7); (13)

(2) y.x-y,z [V,u-v,w]

(5) y.X+Y,z [V,u-v,W]
(8) x-y,y,Z [G+Vv,v,w]
(11) X+y,y,Z [G+V,v,W]
(14) y,x+y,Z [v,G+V,W]
(17) ¥.x-y.Z [V,G+V,W]
(20) X+y,y,z [U-V,7,W]

(23) x-y,y,z [u-v,v,w]

V,X-y,1/2 [0,0,w]
y,X+Yy,1/2 [0,0,W]
X-y,y,1/2 [0,0,w]

x+y,y,1/2 [0,0,w]

V,X-y,0 [0,0,w]
y,X+Yy,0 [0,0,w]
X-y,y,0 [0,0,w]

X+y,y,0 [0,0,w]

73.7.375-2

p6'/mmm’

(3) X+y, %,z [G+V,0,W]
(6) X-y, X,z [G-+V,0,W]
(9) X,X+Y,Z [u,u-v,w]
(12) X,X-y,Z [U,u-V,W]
(15) X-y,X,Z [U-V,u,W]
(18) X+y,%,Z [U-v,u,W]
(21) X,x-y,z [0,0-+V,W]

(24) X, x+y,z [0,0+V,wW]

X+y,X,1/2 [0,0,w]
X-y,X,1/2 [0,0,w]
X, x+y,1/2 [0,0,w]

X,X-y,1/2 [0,0,w]

X+y,X,0 [0,0,w]
X-y,X,0 [0,0,wW]
X,x+y,0 [0,0,w]

X,X-y,0 [0,0,wW]



Continued

12 i .m.

12 h .m'

6 g mm2

6 f mm2

6 e m2m

6 d m2m'

2 ¢ 6'mm

1 b 6/mmm'

1 a 6/mmm'

X,2X,z [u,0,0]
X,2X,z [u,0,0]
2x,x,Z [0,0,0]

2%,%,Z [0,4,0]

x,0,z [u,0,w]
X,0,z [u,0,w]
0,x,z [0,U,w]

0,%,Z [0,0,W]

x,2x,1/2 [0,0,0]

%,2%,1/2 [0,0,0]

x,2x,0 [0,0,0]

%,2%,0 [0,0,0]

x,0,1/2 [0,0,w]

X,0,1/2 [0,0,w]

x,0,0 [0,0,w]

%,0,0 [0,0,W]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

No. 73.7.375

2X%,X,z [0,u,0]
2x,%,z [0,u,0]
X,2%,z [0,0,0]

X,2x,Z [14,0,0]

0,x,z [0,u,w]
0,X,z [0,u,w]
x,0,Z [4,0,w]

x,0,z [G,0,w]

2%,%,1/2 [0,0,0]

2x,x,1/2 [0,0,0]

2%,%,0 [0,0,0]

2x,x,0 [0,0,0]

0,x,1/2 [0,0,w]

0,%,1/2 [0,0,\]

0,x,0 [0,0,w]

0,%,0 [0,0,\]

0,0,z [0,0,0]

73.7.375-3

p6'/mmm’

2
bl
NI
—
£
£
o
—_

X1
X
N
—_—
_Cl
£
Z

x,%,1/2 [0,0,0]

%,x,1/2 [0,0,0]

x,%,0 [0,0,0]

X,x,0 [0,0,0]

,%,1/2 [0,0,w]

X,X,1/2 [0,0,wW]

%,%,0 [0,0,w]

x,X,0 [0,0,w]



Continued

Symmetry of special projections

Along [001] 6'mm’ Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 73.7.375

Along [210] p2mm
a*=c
Origin at x,x/2,0

73.7.375-4

p6'/mmm’



p,6/mm'm'’

No. 73.8.376

6/mmm1’

P, 6/mm'm'

A

Origin at center (6/mm'm’)

Asymmetric unit 0 < x;
Symmetry operations
For (0,0,0) + set
1
(10,0,0)

(4)2 0,0,z
(2,/0,0,0)

(7) 2" x,x,0
(2,410,0,0)

(10) 2" x,%,0
(25/0,0,0y

(13)T 0,0,0
(10,0,0)

(16) m x,y,0
(m,|0,0,0)

(19) m'" x,x,z
(m,,]0,0,0)

(22) m' x,x,z
(m5[0,0,0)

v

O<y; 0<z=<1/2; y<x/2

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%10,0,0)

(8)2" x,0,0
(2,]0,0,0y

(11) 2°  x,2x,0
(2,/0,0,0y

(14)3* 0,0,z; 0,0,0
(3./0,0,0)

(17)6 0,0,z; 0,0,0
(6,710,0,0)

(200 m'  x,2x,z
(m,]0,0,0)

23y m'" x,0,z
(m,[0,0,0)

73.8.376-1

Hexagonal

(3)3 0,0,z
(3,%/0,0,0)

(6)6" 0,0,z
(6,/0,0,0)

92" 0y,0
(2,/0,0,0y

(12)2° 2x,x,0
(2,/0,0,0y

(15) 3 0,0,z; 0,0,0
(3,%10,0,0)

(18) 6" 0,0,z; 0,0,0
(6,/0,0,0)

(21) m' 2x,x,z
(m,]0,0,0)

24)m' 0yy,z
(m,[0,0,0y



For (0,0,1) + set
(1) t (0,0,1)
(110,0,1)

(4)2'(0,0,1) 0,0,z
(2,/0,0,)

(7) 2 x,x,1/2
(2,410,0,1)

(10)2 x,%,1/2
(2,00,1)

(13) T 0,0,1/2
(10,0,1)

(16) m' x,y,1/2
(m,[0,0,1)

(19) c (0,0,1) x,X,z
(m,,0,0,1)

(22) ¢ (0,0,1) x,x,z
(m,]0,0,1)

(2) 3*'(0,0,1) 0,0,z
(3,/0,0,2)

(5) 6 (0,0,1) 0,0,z
(6,/0,0,1)

(8)2 x,0,1/2
(2,/0,0,1)

(11)2 x,2x,1/2
(2,/00,1)

(14)3*' 0,0,z; 0,0,1/2
(3./0,0,1)

(17)6 0,0,z; 0,0,1/2
(6,710,0,1)

(20) ¢ (0,0,1) x,2x,z
(m,]0,0,1)

(23)c (0,0,1) x,0,z
(m,[0,0,1)

73.8.376 -2

(3)37(0,0,1) 0,0,z
(3,%/0,0,1)

(6) 6" (0,0,1) 0,0,z
(6,/0,0,1)

92 0y,1/2
(2,10,0,1)

(12)2  2x,x,1/2
(2,/00,1)

(15) 3" 0,0,z; 0,0,1/2
(3:710,0,2)

(18) 6% 0,0,z; 0,0,1/2
(6,/0,0,1)

(21) ¢ (0,0,1) 2x,x,z
(m,[0,0,1)

(24)c (0,0,1) 0,z
(m.[0,0,1)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

241 1

12 k m'.

12 j m..

Coordinates

1) xy.z [uv,w]
(4) xy.z [u,v,w]
(M yxz[v.aw]
(10) ¥.%,Z [v,u,w]
(13) X,y.Z [u,v,w]
(16) x,y,z [0G,v,w]
(19) ¥.%,z [v,a,w]

(22) y,x,z [v,u,w]

X,y,1/2 [u,v,0]
X,y,1/2 [G,v,0]
v,X,1/2 [v,0,0]

v,X,1/2 [v,u,0]

x,y,0 [0,0,w]
X,y,0 [0,0,w]
y,X,0 [0,0,w]

V,X,0 [0,0,w]

t(0,0,1) ;

No. 73.8.376

(7); (13)

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

(2) ¥,%-y,z [V,u-v,w]
(5) y.x+y,z [v,u+v,w]
(8) X-y,,Z [G+V,v,w]
(11) X+y,y,Z [u-v,v,w]
(14) y,X+Y,Z [¥,u-v,w]
(17) §,x-y,Z [v,0+V,w]
(20) x+y,y,z [G+V,v,w]

(23) x-y,y,z [u-v,v,w]

V,X-y,1/2 [v,u-v,0]
y,X+Yy,1/2 [v,0+V,0]
X-y,y,1/2 [G+v,v,0]

X+y,y,1/2 [u-v,v,0]

V,X-y,0 [0,0,w]
y,X+Yy,0 [0,0,w]
X-y,y,0 [0,0,w]

X+y,y,0 [0,0,w]

73.8.376 - 3

P, 6/mm'm'

(3) X+y, %,z [G+V,0,W]
(6) X-y,X,Z [U-V,u,W]
(9) X,X+Y,Z [u,u-v,w]
(12) X,x-y,Z [G,G-+V,W]
(15) X-y,X,Z [G+V,0,W]
(18) X+y,%,Z [U-v,u,W]
(21) X,X-y,z [U,u-v,W]

(24) X, x+y,z [0,0+V,wW]

X+y,X,1/2 [u+v,0,0]
X-y,X,1/2 [u-v,u,0]
X,X+Yy,1/2 [u,u-v,0]

X,X-y,1/2 [(,0+V,0]

X+y,X,0 [0,0,w]
X-y,X,0 [0,0,w]
X,x+y,0 [0,0,w]

X,X-y,0 [0,0,w]



Continued

12 i .m.

12 h .m'

6 f mm?2

6 e m2m

6 d m2m

1 b 6/mmm

1 a 6/mmm'

X,2X,z [u,2u,w]
X,2%,z [0,20,w]
2X,X,Z [2G,0,w]

2X,X,Z [2u,u,w]

x,0,z [u,0,w]
X,0,z [4,0,w]
0,x,z [0,U,w]

0,X,z [0,u,w]

X,2x,1/2 [u,2u,0]

%,2%,1/2 [1,20,0]

X,2x,0 [0,0,w]

%,2%,0 [0,0,w]

x,0,1/2 [u,0,0]

%,0,1/2 [G,0,0]

x,0,0 [0,0,w]

%,0,0 [0,0,w]

0,0,z [0,0,w]

0,0,1/2 [0,0,0]

0,0,0 [0,0,w]

No. 73.8.376

2X,X,z [20,0,w]
2X,X,Z [2u,u,w]
X,2X,Z [u,2u,w]

X,2X,Z [0,20,w]

0,x,z [0,u,w]
0,X,z [0,U,w]
x,0,Z [4,0,w]

X,0,Z [u,0,w]

2%,%,1/2 [20,0,0]

2x,%,1/2 [2u,u,0]

2%,%,0 [0,0,w]

2x,x,0 [0,0,w]

0,x,1/2 [0,u,0]

0,%,1/2 [0,d,0]

0,x,0 [0,0,w]

0,%,0 [0,0,w]

0,0, [0,0,w]

73.8.376 - 4

P, 6/mm'm'

X,X,z [u,d,w]

X,X,z [4,u,w]

X1
x
N
il
<
€
Z

X1
X
N
—_—
_Cl
£
Z

X,X,Z [u,u,w]
X,X,Z [u,u,w]

X,X,Z [0,0,w]

X,X,1/2 [u,d,0]

X,x,1/2 [a4,u,0]

x,%,0 [0,0,w]

X,x,0 [0,0,w]

X1

%,1/2 [0,0,0]

X,X,1/2 [u,u,0]

%,%,0 [0,0,w]

x,X,0 [0,0,w]



Continued No. 73.8.376 P, 6/mm'm'

Symmetry of special projections
Along [001] 6mm1' Along [100] p,,«2’mm" Along [210] p,..2’mm’

a*=c a*=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

73.8.376 -5



p,6/m'mm' 6/m'mm'
No. 73.9.377 P, 6/m'mm'
A
t' < (o] >

v
Origin at center (6/m'mm’)

Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x/2
Symmetry operations

For (0,0,0) + set

1)1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)
4)2° 0,0,z (5)6" 0,0,z
(2,/0,0,0 (6,"/0,0,0y
(7)2 x,x,0 8)2 x,0,0
(2,410,0,0) (2,]0,0,0)
(10) 2 x,x,0 (112" x,2x,0
(2,/0,0,0 (2,/0,0,0)
(13)1 0,0,0 (14) 3* 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0)

(16) m' x,y,0 (176" 0,0,z; 0,0,0
(m,|0,0,0) (6,7/0,0,0

(19Y m x,x,z (20) m  x,2x,z
(m,,/0,0,0) (m,]0,0,0)

(22) m' x,x,z (23)y m'" x,0,z
(m5[0,0,0) (m,[0,0,0)

73.9.377-1

Hexagonal

(3)3 0,0,z
(3,%/0,0,0)

(6)6" 0,0,z
(6,/0,0,0)

9)2 0y,0
(2,/0,0,0)

(12)2°  2x,x,0
(2,/0,0,0y

(15) 3 0,0,2; 0,0,0
(3,710,0,0)

(18) %' 0,0,z; 0,0,0
(6./0,0,0y

(21) m 2x,x,z
(m,]0,0,0)

24)m' 0yy,z
(m,[0,0,0)



For (0,0,1) + set
(1) t' (0,0,1)
(110,0,1)

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

(7)) 28 x,x,1/2
(2,10,0,1)

(10)2 x,%,1/2
(2,/0,0,1)

(13) T 0,0,1/2
(10,0,1)

(16) m x,y,1/2
(m,|0,0,1)

(19) ¢ (0,0,1) X,X,z
(M,/0,0,1)

(22) ¢ (0,0,1) x,x,z
(m,]0,0,1)

(2) 3*'(0,0,1) 0,0,z
(3,/0,0,2)

(5) 6 (0,0,1) 0,0,z
(6,%10,0,1)

(8)2 x,0,1/2
(2,/0.0,1)

(11) 2 x,2x,1/2
(2,0,0,1)

(14)3*' 0,0,z; 0,0,1/2
(3./0,0,1)

(17)6 0,0,z;0,0,1/2
(6,710,0,2)

(20) c' (0,0,1) x,2x,z
(m,]0,0,1)

(23)¢ (0,0,1) x,0,z
(m,[0,0,1)

73.9.377-2

(3)3°(0,0,1) 0,0,z
(3,%/0,0,1)

(6) 6 (0,0,1) 0,0,z
(6,/0,0,1)

(9)2' 0,y,1/2
(2,/0,0,1y

(12)2  2x,x,1/2
(2,/0,0,1)

(15) 3" 0,0,z; 0,0,1/2
(3,710,0,2)

(18) 6% 0,0,z; 0,0,1/2
(6./0,0,1)

(21) ¢' (0,0,1) 2x,x,z
(m,]0,0,1)

(24)c (0,0,1) 0,z
(m,[0,0,1)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

241 1

12 k m..

12§ m..

Coordinates

) xy.z [uv,w]
(4) xy,z [u,v,w]
(7) y. %,z [v,u,Ww]
(10) ¥.%,Z [v,u,w]
(13) X,y.Z [u,v,w]
(16) X,y,Z [u,v,W]
(19) ¥.%,z [v,u,W]

(22) y,x,z [v,u,w]

x,y,1/2 [0,0,w]
X,y,1/2 [0,0,w]
y,X,1/2 [0,0,wW]

¥,%,1/2 [0,0,w]

x,y,0 [u,v,0]
X,y,0 [u,v,0]
y,X,0 [v,u,0]

V,X,0 [v,u,0]

t(0,0,1) ;

No. 73.9.377

(7); (13)

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

(2) y.x-y.z [v,u-v,w]
(®) y.x+y.z [V,u-v,w]
(8) X-y.¥,Z [u-v,v,W]
(11) X+y.y.z [u-v,%,w]
(14) y.x+y,Z [V,u-v,w]
(17) ¥.x-y.Z [V,u-v,W]
(20) X+y.y,z [u-v,%,W]

(23) x-y,y,z [u-v,v,w]

V,X-y,1/2 [0,0,w]
y,X+Yy,1/2 [0,0,W]
X-y,y,1/2 [0,0,w]

x+y,y,1/2 [0,0,w]

V.X-y,0 [V,u-v,0]
y,X+Yy,0 [v,u-v,0]
X-y,y,0 [u-v,v,0]

x+y,y,0 [u-v,v,0]

73.9.377-3

P, 6/m'mm’

(3) X+y, %,z [G+V,0,W]
(6) X-y, X,z [G-+V,0,W]
(9) X,X+y,Z [0,0+V,W]
(12) X,x-y,Z [0,G-+V,W]
(15) X-y,X,Z [G+V,0,W]
(18) X+y,%,Z [G+V,0,W]
(21) X,x-y,z [0,0-+V,W]

(24) X, x+y,z [0,0+V,wW]

X+y,X,1/2 [0,0,w]
X-y,X,1/2 [0,0,w]
X,X+y,1/2 [0,0,w]

X,X-y,1/2 [0,0,w]

X+y,X,0 [a+v,0,0]
X-y,X,0 [U+v,0,0]
X,X+y,0 [4,0+v,0]

X,x-y,0 [G,0+v,0]



Continued

12 i

12 h

mm?2

m'm2'

m2'm

m'2m

6'mm

6'/mmm'

6'/m'mm'

X,2X,z [u,0,0]
X,2X,z [u,0,0]
2x,X,Z [0,u,0]

2%,%,Z [0,u,0]

x,0,z [u,0,w]
X,0,z [u,0,w]
0,x,Z [0,u,w]

0,X,z [0,u,w]

x,2x,1/2 [0,0,0]

%,2%,1/2 [0,0,0]

X,2x,0 [u,0,0]

%,2%,0 [u,0,0]

x,0,1/2 [0,0,w]

X,0,1/2 [0,0,w]

x,0,0 [u,0,0]

%,0,0 [u,0,0]

0,0,z [0,0,0]

0,0,1/2 [0,0,0]

0,0,0 [0,0,0]

No. 73.9.377

2X,X,z [0,u,0]
2x,%,z [0,u,0]
X,2%,Z [u,0,0]

X,2X,Z [u,0,0]

0,x,z [0,u,w]
0,X,z [0,u,w]
x,0,Z [u,0,wW]

X,0,Z [u,0,w]

2%,%,1/2 [0,0,0]

2x,x,1/2 [0,0,0]

2%,%,0 [0,u,0]

2x,%,0 [0,u,0]

0,x,1/2 [0,0,w]

0,%,1/2 [0,0,\]

0,x,0 [0,u,0]

0,%,0 [0,u,0]

0,0,z [0,0,0]

73.9.377-4

P, 6/m'mm’

X,X,Z [0,0,w]

x,%,1/2 [0,0,0]

%,x,1/2 [0,0,0]

x,%,0 [0,0,0]

%,x,0 [0,0,0]

%,%,1/2 [0,0,w]

X,X,1/2 [0,0,wW]

%,%,0 [0,0,0]

x,x,0 [0,0,0]



Continued

Symmetry of special projections

Along [001] 6mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 73.9.377

Along [210] p,,«2’'M'Mm
a*=c
Origin at x,x/2,0

73.9.377-5

P, 6/m'mm’



p,.6/mmm

No. 73.10.378

6/mmm

P, 6/mmm

y

4

\

Hexagonal

Origin at center (6/mmm)
Asymmetricunit 0<x; 0<y; 0<z<1/2; y<x/2
Symmetry operations

For (0,0,0) + set

1)1 (2)3" 0,0,z
(10,0,0) (3,/0,0,0)

4)2 0,0,z (5)6° 0,0,z
(2,/0,0,0) (6,0,0,0)

(7) 2 x,x,0 8)2 x,0,0
(2,410,0,0) (2,]0,0,0)

(10) 2 x,x,0 (11) 2 x,2x,0
(2/0,0,0) (2,/0,0,0)

(13)1 0,0,0 (14) 3* 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0)

(16) m x,y,0 (17) 6" 0,0,z; 0,0,0
(m,|0,0,0) (6,"0,0,0)

(19Y m x,x,z (200 m  x,2x,z
(m,,]0,0,0) (m,]0,0,0)

(22) m x,x,z (23)ym x,0,z
(m;]0,0,0) (m,|0,0,0)

73.10.378 -1

(3)3 0,0,z
(3,%/0,0,0)

(6)6" 0,0,z
(6,/0,0,0)

9)2 0y,0
(2,/0,0,0)

(12) 2 2x,x,0
(2,10,0,0)

(15) 3° 0,0,z; 0,0,0
(3,710,0,0)

(18) 6% 0,0,; 0,0,0
(6./0,0,0)

(21) m 2x,x,z
(m,]0,0,0)

24)m 0,y,z
(m,]0,0,0)



For (0,0,1) + set
(1) t' (0,0,1)
(110,0,1)

(4)2'(0,0,1) 0,0,z
(2,/0,0,)

(7)) 28 x,x,1/2
(2,10,0,1)

(10) 2" x,%,1/2
(25/0,0,1)

(13) T 0,0,1/2
(10,0,1)

(16) m' x,y,1/2
(m,0,0,1)

(19) ¢ (0,0,1) X,X,z
(M,/0,0,1)

(22) ¢' (0,0,1) x,x,z
(m,[0,0,1)

(2) 3*'(0,0,1) 0,0,z
(3,/0,0,2)

(5) 6 (0,0,1) 0,0,z
(6,%10,0,1)

(8)2 x,0,1/2
(2,/0.0,1)

(11) 2' x,2x,1/2
(2,0,0,1)

(14)3*' 0,0,z; 0,0,1/2
(3./0,0,1)

(17)6 0,0,z; 0,0,1/2
(6,710,0,1)

(20) c' (0,0,1) x,2x,z
(m,]0,0,1)

(23)¢' (0,0,1) x,0,z
(m,[0,0,1)

73.10.378 - 2

(3)3°(0,0,1) 0,0,z
(3,%/0,0,1)

(6) 6" (0,0,1) 0,0,z
(6,/0,0,1)

(9)2' 0,y,1/2
(2,/0,0,1y

(12)2' 2x,x,1/2
(2,/0,0,1)

(15) 3" 0,0,z; 0,0,1/2
(3,710,0,2)

(18) 6*' 0,0,z; 0,0,1/2
(6./0,0,1)

(21) ¢' (0,0,1) 2x,x,z
(m,]0,0,1)

(24)c' (0,0,1) 0y,z
(m,[0,0,1)



Continued

Generators selected (1); t(0,0,1)' ;

Positions

Coordinates

Multiplicity,
Wyckoff letter,
Site symmetry

24 1 1 1) X,y.z [V, W]
(4) x,y,z [4,v,w]
(7) Y X.Z [V,u,W]
(13) X,9.Z [u,v,w]
(16) x,y.Z [@,7,w]
(19) ¥,%,2 [v,u,W]

(22) y,x,z [v,0,W]

12 k m'. X,y,1/2 [u,v,0]
X,y,1/2 [G,v,0]
v,X,1/2 [v,u,0]

¥,%,1/2 [¥,6,0]

12 j m.. x,y,0 [0,0,w]
X,y,0 [0,0,w]
y,X,0 [0,0,W]

y.,%,0 [0,0,w]

No. 73.10.378

(2; @; (M); (13)

(0,0,0)+ (0,0,1) +
(2) y.x-y,z [V,u-v,w]
(5) y.x+y,z [v,u+v,w]
(8) X-Y,¥.Z [u-v,7,W]
(11) X+y,y,Z [G+V,v,W]
(14) y,x+y.Z [V,u-v,w]
(17) ¥.x-y.Z [V,G+V,W]
(20) X+y,y,z [U-V,7,W]

(23) x-y,y,z [G+Vv,v,W]

V,X-y,1/2 [v,u-v,0]
y,X+Yy,1/2 [v,0+V,0]
X-y,y,1/2 [u-v,v,0]

X+y,y,1/2 [4+v,v,0]

V,X-y,0 [0,0,w]
y,X+Yy,0 [0,0,w]
X-y,y,0 [0,0,wW]

X+y,y,0 [0,0,w]

73.10.378 -3

P, 6/mmm

(3) X+y, %,z [G+V,0,W]
(6) X-y,X,Z [U-V,u,W]
(9) X,X+y,Z [0,0+V,W]
(12) X,X-y,Z [U,u-V,W]
(15) X-y,X,Z [G+V,0,W]
(18) X+y,%,Z [U-v,u,W]
(21) X,x-y,z [0,0-+V,W]

(24) X, x+Yy,z [u,u-v,w]

X+y,X,1/2 [u+v,0,0]
X-y,X,1/2 [u-v,u,0]
X,X+y,1/2 [4,0+v,0]

X,X-y,1/2 [u,u-v,0]

X+y,X,0 [0,0,w]
X-y,X,0 [0,0,w]
X,X+y,0 [0,0,w]

X,X-y,0 [0,0,wW]



Continued No. 73.10.378 P, 6/mmm

12 i .m. X,2X,z [u,0,0] 2X%,X,z [0,u,0] X,X,z [4,0,0]
X,2X,z [04,0,0] 2x,x,z [0,0,0] X,x,z [u,u,0]
2x,x,Z [0,u,0] X,2%,Z [u,0,0] X,X,Z [4,0d,0]
2X,X,Z [0,04,0] X,2x,Z [0,0,0] X,X,Z [u,u,0]

12 h .m x,0,z [u,2u,0] 0,x,z [2G,1,0] X,X,z [u,0,0]
x,0,z [(4,201,0] 0,X,z [2u,u,0] X,X,z [4,u,0]
0,%,Z [2u,u,0] x,0,Z [4,20,0] X,X,Z [U,u,0]
0.%,z [2u1,u,0] x,0,Z2 [u,2u,0] X,X,Z [u,d,0]

6 g mm2  x,2x,1/2 [u,0,0] 2X,x,1/2 [0,u,0] X,X,1/2 [04,u,0]
X,2%,1/2 [0,0,0] 2x,x,1/2 [0,0,0] X,X,1/2 [u,u,0]

6 f mm2 x,2x,0 [0,0,0] 2%,x,0 [0,0,0] x,X,0 [0,0,0]
X,2%,0 [0,0,0] 2x,x,0 [0,0,0] X,X,0 [0,0,0]

6 e m2m  x,0,1/2 [u,2u,0] 0,x,1/2 [2u,u,0] X,X,1/2 [u,u,0]
x,0,1/2 [4,20,0] 0,%,1/2 [2u,u,0] X,X,1/2 [G,u,0]

6 d m2m x,0,0 [0,0,0] 0,x,0 [0,0,0] X,X,0 [0,0,0]
x,0,0 [0,0,0] 0,%,0 [0,0,0] x,X,0 [0,0,0]

2 ¢ 6mm 0,0,z [0,0,w] 0,0,z [0,0,w]

1 b 6/mmm 0,0,1/2 [0,0,0]

1 a 6/mmm 0,0,0 [0,0,0]

73.10.378 -4



Continued

Symmetry of special projections

Along [001] 6mm1' Along [100] p2mm21’
a*=c
Origin at 0,0,z Origin at x,0,0

No. 73.10.378

Along [210] p2mm1’
a*=c
Origin at x,x/2,0

73.10.378 -5

P, 6/mmm



p6/mcc

No. 74.1.379

Origin at center (6/m) at 6/mcc

6/mmm

p6/m2/c2/c

Hexagonal

ol

Asymmetricunit 0<x; 0<y; 0<z<1/4; y<x

Symmetry operations

@1
(1/0,0,0)

(4)2 00,
(2,/0,0,0)

(7) 2 x,x,1/4
(2,410,0,1/2)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13)T 0,0,0
(10,0,0)

(16) m x,y,0
(m,[0,0,0)

(19) ¢ (0,0,1/2) x,%,z
(m,,|0,0,1/2)

(22) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

(8)2 x,0,1/4
(2,10,0,1/2)

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3* 0,0,z; 0,0,0
(3./0,0,0)

(17)6 0,0,z; 0,0,0
(6,710,0,0)

(20) c (0,0,1/2) x,2%x,z
(m,]0,0,1/2)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

74.1.379-1

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

9)2 0y,1/4
(2,/0,0,1/2)

(12)2 2xx,1/4
(2,10,0,1/2)

(15) 3° 0,0,z; 0,0,0
(3:710,0,0)

(18) 6* 0,0,z; 0,0,0
(6,/0,0,0)

(21) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(24) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)



Continued

Generators selected (1);
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

24 g 1 1) X,y.z [U,v,W]
(4) x,y,z [4,v,w]

(7) Y. x.2+1/2 [v,u,W]
(10) ¥,%,2+1/2 [¥,0,W]
(13) X,9.Z [u,v,w]

(16) x,y.Z [@,7,w]

(19) ¥,%,2+1/2 [V,u,W]

(22) y,x,z+1/2 [v,0,W]

12 f m. x,y,0 [0,0,w]
X,y,0 [0,0,w]
y,X,1/2 [0,0,W]

¥,%,1/2 [0,0,W]

12 e .2 X,2X,1/4 [u,2u,0]
X,2%,1/4 [0,24,0]
2x,x,3/4 [204,0,0]

2X%,%,3/4 [2u,u,0]

%(0,0,1); (2); (4);

No. 74.1.379

(7); (13)

(2) ¥,x-y,z [V,u-v,w]

(5) y,x+y,z [v,0+Vv,w]

(8) x-y,y,z+1/2 [u-v,v,W]
(11) x+y,y,z+1/2 [G+v,v,W]
(14) y,x+y,Z [V,u-v,w]

17) ¥,x-y,Z [v,G+Vv,w]

(20) x+vy,y,z+1/2 [u-v,v,W]

(23) x-y,y,z+1/2 [G+Vv,v,W]

V,X-y,0 [0,0,w]
y,X+Yy,0 [0,0,w]
X-y,y,1/2 [0,0,w]

x+y,y,1/2 [0,0,w]

2X,x,1/4 [24,0,0]
2x,%,1/4 [2u,u,0]
X,2X%,3/4 [u,2u,0]

X,2x,3/4 [04,20,0]

74.1.379-2

p6/mcc

(3) X+y,X,z [G+V,0,w]

(6) x-y,x,z [u-v,u,w]

(9) X, x+y,z+1/2 [G,0+V,W]
(12) x,x-y,z+1/2 [u,u-v,w]
(15) x-y,x,Z [G+V,0,w]

(18) x+vy,X,Z [u-v,u,w]

(21) x,x-y,z+1/2 [G,0+V,W]

(24) X, x+y,z+1/2 [u,u-v,W]

X+y,X,0 [0,0,w]
X-y,X,0 [0,0,w]
X,X+y,1/2 [0,0,w]

X,X-y,1/2 [0,0,w]

X,X,1/4 [u,d,0]
X,x,1/4 [a4,u,0]
X,x,3/4 [u,d,0]

X,X,3/4 [G4,u,0]



Continued

12 d .2

2 b 6/m.

2 a 622

Symmetry of special projections

Along [001] 6mm

Origin at 0,0,z

x,0,1/4 [u,0,0]
x,0,1/4 [G,0,0]
x,0,3/4 [u,0,0]

x,0,3/4 [i1,0,0]

0,0,z [0,0,w]

0,0, [0,0,w]

0,0,0 [0,0,w]

0,0,1/4 [0,0,0]

Along [100] p,,.2'mm'
a*=c/2
Origin at x,0,0

No. 74.1.379

0,x,1/4 [0,u,0]
0,%,1/4 [0,u,0]
0,%,3/4 [0,u,0]

0,x,3/4 [0,,0]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,W]

0,0,1/2 [0,0,W]

0,0,3/4 [0,0,0]

Along [210] p,,.2'mm'

a*=c/2

Origin at x,x/2,0

74.1.379-3

X,X,1/4 [4,u,0]
X,X,1/4 [u,u,0]
X,X,3/4 [04,0,0]

X,X,3/4 [u,u,0]

p6/mcc



p6/mccl’

No. 74.2.380

Origin at center (6/m1') at 6/mccl'

Asymmetric unit 0 < x;

Symmetry operations

For 1 + set
11
(10,0,0)

(4)2 0,0,z
(2,/0,0,0)

(7) 2 x,x,1/4
(2,410,0,1/2)

(10) 2 x,%,1/4
(25/0,0,1/2)

(13)T 0,0,0
(10,0,0)

(16) m x,y,0
(m,|0,0,0)

(19) ¢ (0,0,1/2) x,%,z
(m,,[0,0,1/2)

(22) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

6/mmm1’

p6/m2/c2/cl'

Hexagonal

O<y, 0<z<1/4; y<Xx

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%10,0,0)

(8)2 x,0,1/4
(2,10,0,1/2)

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3* 0,0,z; 0,0,0
(3./0,0,0)

(17)6 0,0,z; 0,0,0
(6,710,0,0)

(20) c (0,0,1/2) x,2%x,z
(m,]0,0,1/2)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

74.2.380-1

(3)3 0,0,z
(3,%/0,0,0)

(6)6" 0,0,z
(6,/0,0,0)

9)2 0y,1/4
(2,/0,0,1/2)

(12)2 2xx,1/4
(2,/0,0,1/2)

(15) 3° 0,0,z; 0,0,0
(3,710,0,0)

(18) 6% 0,0,; 0,0,0
(6./0,0,0)

(21) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(24) ¢ (0,0,1/2) 0,y,z
(m,[0,0,1/2)



For 1' + set
e
(1]0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7) 2" x,x,1/4
(2,410,0,172)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13) T 0,0,0
(110,0,0)

(16) m' x,y,0
(m,0,0,0

(19) ¢ (0,0,1/2) x,%.z
(m,,|0,0,1/2)

(22) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

(23" 0,0,z
(3,/0,0,0)

(5)6° 0,0,z
(6,7/0,0,0)

(8)2' x,0,1/4
(2,10,0,1/2)

(11) 2 x,2x,1/4
(2,/0,0,1/2)

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17) 6 0,0,z; 0,0,0
(6,710,0,0)

(20) €' (0,0,1/2) X,2X.zZ
(m,|0,0,1/2)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

74.2.380 -2

(3)3 0,0z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2° 0y,1/4
(2,/0,0,1/2)

(12) 2 2x,x,1/4
(2,/0,0,1/2)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0

(18) 6% 0,0,z; 0,0,0
(6,/0,0,0y

(21) ¢ (0,0,1/2)  2x,X.zZ
(m,[0,0,1/2)

(24) ¢ (0,0,1/2) 0,z
(m,|0,0,1/2)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 ¢

12 f

12 e

11

m..1'

.21

Coordinates

(1) x,y,2[0,0,0]

(4) x,y,2[0,0,0]

(7) y,x,2+1/2 [0,0,0]
(10) ¥,%,2+1/2 [0,0,0]
(13) X,.,Z [0,0,0]

(16) x,y.Z [0,0,0]

(19) ¥,%,2+1/2 [0,0,0]

(22) y,x,z+1/2 [0,0,0]

x,y,0 [0,0,0]
x,y,0 [0,0,0]
y,X,1/2 [0,0,0]

¥,%,1/2 [0,0,0]

x,2x,1/4 [0,0,0]
%,2%,1/4 [0,0,0]
2x,x,3/4 [0,0,0]

2%,%,3/4 [0,0,0]

No. 74.2.380

(7); (13); T

1+
(2) ¥.x-y,2[0,0,0]

(8) y:x+y,z[0,0,0]

(8) X-y,¥,2+1/2 [0,0,0]
(11) X+y,y,2+1/2 [0,0,0]
(14) y,x+y,Z [0,0,0]

(17) ¥.x-y,Z [0,0,0]

(20) X+y,y,z+1/2 [0,0,0]

(23) x-y,y,z+1/2 [0,0,0]

v,x-y,0 [0,0,0]
y,X+Yy,0 [0,0,0]
X-y,y,1/2 [0,0,0]

x+y,y,1/2 [0,0,0]

2%,%,1/4 [0,0,0]
2x,x,1/4 [0,0,0]
X,2%,3/4 [0,0,0]

x,2x,3/4 [0,0,0]

74.2.380 - 3

p6/mccl’

(3) X+y,%,2 [0,0,0]

(6) X-y,x,2 [0,0,0]

(9) X,X+y,7+1/2 [0,0,0]
(12) x,x-y,2+1/2 [0,0,0]
(15) x-y,x,Z [0,0,0]

(18) X+y,%,Z [0,0,0]
(21) x,x-y,z+1/2 [0,0,0]

(24) X,x+y,z+1/2 [0,0,0]

x+y,%,0 [0,0,0]
X-y,X,0 [0,0,0]
X,X+y,1/2 [0,0,0]

X,X-y,1/2 [0,0,0]

x,%,1/4 [0,0,0]
%,x,1/4 [0,0,0]
%,x,3/4 [0,0,0]

x,%,3/4 [0,0,0]



Continued

12 d .2.1 x,0,1/4 [0,0,0]
x,0,1/4 [0,0,0]
x,0,3/4 [0,0,0]
x,0,3/4 [0,0,0]

4 ¢ 6.1 0,0,z [0,0,0]
0,0,z [0,0,0]

2 b 6/m.1' 0,0,0[0,0,0]

2 a 6221 0,0,1/4 [0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p2mm21’
a*=c/2

Origin at 0,0,z Origin at x,0,0

No. 74.2.380

0,x,1/4 [0,0,0]
0,%,1/4 [0,0,0]
0,%,3/4 [0,0,0]

0,x,3/4 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p2mm1’

a*=c/2

Origin at x,x/2,0

74.2.380 - 4

X,X,1/4 [0,0,0]
X,X,1/4 [0,0,0]
X,X,3/4 [0,0,0]

%,%,3/4 [0,0,0]

p6/mccl’



p6/m'c'c’ 6/m'mm' Hexagonal

No. 74.3.381 p6/m'2/c'2/c'

Al d

-

Origin at center (6/m’) at 6/m'c'c'

Asymmetricunit 0<x; 0<y; 0<z<1/4; y<x

Symmetry operations

@1
(1/0,0,0)

(4)2 00,
(2,/0,0,0)

(7) 2 x,x,1/4
(2,410,0,1/2)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13) T 0,0,0
(110,0,0)

(16) m' x,y,0
(m,[0,0,0)

(19) ¢ (0,0,1/2) x,%.z
(m,,|0,0,1/2)

(22) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

(8)2 x,0,1/4
(2,10,0,1/2)

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17) 6 0,0,z; 0,0,0
(6,710,0,0)

(20) €' (0,0,1/2) X,2X.zZ
(m,|0,0,1/2)

(23) €' (0,0,1/2) x,0,z
(m,|0,0,1/2)

74.3.381-1

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

9)2 0y,1/4
(2,/0,0,1/2)

(12)2 2xx,1/4
(2,10,0,1/2)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0y

(18) 6% 0,0,z; 0,0,0
(6,/0,0,0y

(21) ¢ (0,0,1/2)  2x,X.Z
(m,[0,0,1/2)

(24) ¢ (0,0,1/2) 0.z
(m,|0,0,1/2)



Continued

Generators selected (1);
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

24 g 1 1) X,y.z [U,v,W]
(4) x,y,z [4,v,w]

(7) Y. x.2+1/2 [v,u,W]
(10) ¥,%,2+1/2 [¥,0,W]
(13) X,¥.Z [0,V,W]
(16) x,y.Z [u,v,W]

(19) ¥,%,2+1/2 [V,d,w]

(22) y,x,z+1/2 [v,u,w]

12 f m'.. x,Y,0 [u,v,0]
X,y,0 [4,v,0]
v,X,1/2 [v,u,0]

¥,%,1/2 [¥,6,0]

12 e .2 X,2X,1/4 [u,2u,0]
X,2%,1/4 [0,24,0]
2x,X,3/4 [2u,u,0]

2%,%,3/4 [20,0,0]

%(0,0,1); (2); (4);

No. 74.3.381

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,x+y,z [v,G+v,w]

(8) x-y,y,z+1/2 [u-v,v,W]
(11) x+y,y,z+1/2 [G+v,v,W]
(14) y,Xx+y,z [v,0+Vv,w]

(17) y,x-y,z [V,u-v,w]

(20) x+y,y,z+1/2 [G+v,v,w]

(23) x-y,y,z+1/2 [u-v,v,w]

V,X-y,0 [v,u-v,0]
y,X+Yy,0 [v,0+V,0]
X-y,y,1/2 [u-v,v,0]

X+y,y,1/2 [4+v,v,0]

2X,x,1/4 [24,0,0]
2x,%,1/4 [2u,u,0]
X,2%,3/4 [0,20,0]

X,2X,3/4 [u,2u,0]

74.3.381 -2

p6/m'c'c’

(3) X+y,X,z [G+V,0,w]

(6) x-y,x,z [u-v,u,w]

(9) X, x+y,z+1/2 [G,0+V,W]
(12) x,x-y,z+1/2 [u,u-v,w]
(15) x-y,x,Z [u-Vv,u,w]

(18) x+y,X,Z [U+V,0,W]
(21) x,x-y,z+1/2 [u,u-v,w]

(24) X, x+y,z+1/2 [0,0+V,wW]

X+y,X,0 [a+v,0,0]
X-y,X,0 [u-v,u,0]
X,X+Yy,1/2 [4,0+v,0]

X,X-y,1/2 [u,u-v,0]

X,X,1/4 [u,d,0]
X,x,1/4 [a4,u,0]
X,x,3/4 [a4,u,0]

X,X,3/4 [u,d,0]



Continued

No. 74.3.381

0,x,1/4 [0,u,0]
0,%,1/4 [0,u,0]
0,%,3/4 [0,u,0]

0,x,3/4 [0,u,0]

X,X,1/4 [4,u,0]
X,X,1/4 [u,u,0]
X,X,3/4 [u,u,0]

%,%,3/4 [0,0,0]

p6/m'c'c’

12 d .2. x,0,1/4 [u,0,0]
%,0,1/4 [13,0,0]
%,0,3/4 [13,0,0]
x,0,3/4 [u,0,0]
4 c 6 0,0,z [0,0,w]
0,0,Z [0,0,W]
2 b 6/m.  00,0]0,0,0]
2 a 622 0,0,1/4 [0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p2m'm'
a*=c/2

Origin at 0,0,z Origin at x,0,0

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,w]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p2m'm'

a*=c/2
Origin at x,x/2,0

74.3.381 -3



p6/mc'c’

No. 74.4.382

-

-

Origin at center (6/m) at 6/mc'c’

6/mm'm'

p6/m2'/c'2'/c

Hexagonal

Asymmetricunit 0<x; 0<y; 0<z<1/4; y<x

Symmetry operations

@1
(1/0,0,0)

(4)2 00,
(2,/0,0,0)

(7) 2" x,x,1/4
(2,4]0,0,172)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13)T 0,0,0
(10,0,0)

(16) m x,y,0
(m,[0,0,0)

(19) ¢ (0,0,1/2) x,%.z
(m,,|0,0,1/2)

(22) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

(8)2° x,0,1/4
(2,10,0,1/2)

(11) 2 x,2x,1/4
(2,/0,0,1/2)

(14)3* 0,0,z; 0,0,0
(3./0,0,0)

(17)6 0,0,z; 0,0,0
(6,710,0,0)

(20) €' (0,0,1/2) X,2X.zZ
(m,|0,0,1/2)

(23) €' (0,0,1/2) x,0,z
(m,|0,0,1/2)
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(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2° 0y,1/4
(2,/0,0,1/2)

(12) 2 2x,x,1/4
(2,/0,0,1/2)

(15) 3° 0,0,z; 0,0,0
(3:710,0,0)

(18) 6* 0,0,z; 0,0,0
(6,/0,0,0)

(21) ¢ (0,0,1/2)  2x,X.Z
(m,[0,0,1/2)

(24) ¢ (0,0,1/2) 0.z
(m,|0,0,1/2)



Continued

Generators selected (1);
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

24 g 1 1) X,y.z [U,v,W]
(4) x,y,z [4,v,w]

(7) y.x,2+1/2 [V,0,w]
(10) ¥,%,2+1/2 [v,u,w]
(13) X,9.Z [u,v,w]

(16) x,y.Z [0,v,w]

(19) y,%,z+1/2 [V,d,w]

(22) y,x,z+1/2 [v,u,w]

12 f m. x,y,0 [0,0,w]
X,y,0 [0,0,w]
y,X,1/2 [0,0,w]

¥,%,1/2 [0,0,w]

12 e .2 X,2Xx,1/4 [u,0,w]
X,2%,1/4 [04,0,w]
2x,%,3/4 [0,u,w]

2%,%,3/4 [0,0,w]

%(0,0,1); (2); (4);

No. 74.4.382

(7); (13)

(2) ¥,x-y,z [V,u-v,w]

(5) y,x+y,z [v,0+Vv,w]

(8) x-y,y,z+1/2 [G+Vv,v,w]
(11) x+y,y,z+1/2 [u-v,v,w]
(14) y,x+y,Z [V,u-v,w]

(17) ¥,x-y,Z [v,G+Vv,w]

(20) x+y,y,z+1/2 [G+v,v,w]

(23) x-y,y,z+1/2 [u-v,v,w]

V,X-y,0 [0,0,w]
y,X+Yy,0 [0,0,w]
X-y,y,1/2 [0,0,w]

x+y,y,1/2 [0,0,w]

2X,%,1/4 [0,u,w]
2x,x,1/4 [0,0,w]
X,2X%,3/4 [u,0,w]

X,2x,3/4 [4,0,w]

74.4.382 -2

p6/mc'c’

(3) X+y,X,z [G+V,0,w]

(6) x-y,x,z [u-v,u,w]

(9) X, x+Yy,z+1/2 [u,u-v,w]
(12) x,x-y,z+1/2 [G,0+Vv,w]
(15) x-y,x,Z [U+V,0,w]

(18) x+vy,X,Z [u-v,u,w]

(21) x,x-y,z+1/2 [u,u-v,w]

(24) X, x+y,z+1/2 [0,0+V,wW]

X+y,X,0 [0,0,w]
X-y,X,0 [0,0,w]
X,x+y,1/2 [0,0,w]

X,X-y,1/2 [0,0,w]

X, X,1/4 [G,u,w]
X,x,1/4 [u,u,w]
X,X,3/4 [G,u,w]

X,X,3/4 [u,u,w]



Continued

No. 74.4.382

0,x,1/4 [204,4,w]
0,X,1/4 [2u,u,w]
0,%,3/4 [21,0,w]

0,x,3/4 [2u,u,w]

X, X,1/4 [u,d,w]
X,X,1/4 [G,u,w]
X,X,3/4 [u,0,w]

,%,3/4 [G,u,w]

p6/mc'c’

12 d .2 x,0,1/4 [u,2u,w]
x,0,1/4 [G,20,w]
X,0,3/4 [u,2u,w]
x,0,3/4 [04,20,w]

4 ¢ 6 0,0,z [0,0,w]
0,0,z [0,0,w]

2 b 6/m.. 0,0,0 [0,0,w]

2 a 622 0,0,1/4 [0,0,w]

Symmetry of special projections
Along [001] 6Bm'mM'’ Along [100] p2'mm'
a*=c/2

Origin at 0,0,z Origin at x,0,0

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,w]

0,0,1/2 [0,0,w]

0,0,3/4 [0,0,w]

Along [210] p2'mm'

a*=c/2
Origin at x,x/2,0

74.4.382 - 3



p6/m'cc

No. 74.5.383

-

Origin at center (6/m’) at 6/m'cc

6/m'mm

p6/m'2'/c2'/c

Asymmetricunit 0<x; 0<y; 0<z<1/4; y<x

Symmetry operations

@1
(1/0,0,0)

(4)2 00,
(2,/0,0,0)

(7) 2" x,x,1/4
(2,4]0,0,172)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13) T 0,0,0
(110,0,0)

(16) m' x,y,0
(m,[0,0,0)

(19) ¢ (0,0,1/2) x,%,z
(m,,|0,0,1/2)

(22) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5)6 0,0,z
(6,%/0,0,0)

(8)2° x,0,1/4
(2,10,0,1/2)

(11) 2 x,2x,1/4
(2,/0,0,1/2)

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17) 6 0,0,z; 0,0,0
(6,710,0,0)

(20) c (0,0,1/2) x,2%x,z
(m,]0,0,1/2)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

74.5.383 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2° 0y,1/4
(2,/0,0,1/2)

(12) 2 2x,x,1/4
(2,/0,0,1/2)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0y

(18) 6% 0,0,z; 0,0,0
(6,/0,0,0y

(21) ¢ (0,0,1/2) 2x,x,z
(m,[0,0,1/2)

(24) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)



Continued

Generators selected (1);
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

24 g 1 1) X,y.z [U,v,W]
(4) x,y,z [4,v,w]

(7) y.x,2+1/2 [V,0,w]
(10) ¥,%,2+1/2 [v,u,w]
(13) X,¥.Z [0,V,W]
(16) X,y.Z [u,v,W]

(19) ¥,%,2+1/2 [v,u,W]

(22) y,x,z+1/2 [v,0,W]

12 f m. x,y,0 [u,v,0]
X,y,0 [4,v,0]
v,X,1/2 [v,0,0]

V,X,1/2 [v,u,0]

12 e .2 X,2X,1/4 [u,0,w]
X,2%,1/4 [4,0,w]
2x,%,3/4 [0,0,W]

2%,%,3/4 [0,u,W]

%(0,0,1); (2); (4);

No. 74.5.383

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,x+y,z [v,G+v,w]

(8) x-y,y,z+1/2 [G+Vv,v,w]
(11) x+y,y,z+1/2 [u-v,v,w]
(14) y,Xx+y,z [v,0+Vv,w]
(17) y,x-y,z [V,u-v,w]

(20) x+vy,y,z+1/2 [u-v,v,W]

(23) x-y,y,z+1/2 [G+Vv,v,W]

V,X-y,0 [v,u-v,0]
y,X+Yy,0 [v,0+vV,0]
X-y,y,1/2 [G+v,v,0]

X+y,y,1/2 [u-v,v,0]

2X,%,1/4 [0,u,w]
2x,x,1/4 [0,0,w]
X,2%,3/4 [4,0,w]

X,2X,3/4 [u,0,w]

74.5.383 -2

p6/m'cc

(3) X+y,X,z [G+V,0,w]

(6) x-y,x,z [u-v,u,w]

(9) X, x+Yy,z+1/2 [u,u-v,w]
(12) x,x-y,z+1/2 [G,0+Vv,w]
(15) x-y,x,Z [u-Vv,u,w]

(18) x+y,X,Z [U+V,0,W]
(21) x,x-y,z+1/2 [G,0+V,W]

(24) X, x+Yy,z+1/2 [u,u-v,W]

X+y,X,0 [a+v,0,0]
X-y,X,0 [u-v,u,0]
X, x+y,1/2 [u,u-v,0]

X,X-y,1/2 [(,0+V,0]

X, X,1/4 [G,u,w]
X,x,1/4 [u,u,w]
X,X,3/4 [u,u,w]

X,%,3/4 [0,0,W]



Continued

12 d .2.

2 b 6/m.

2 a 622

Symmetry of special projections

Along [001] 6mm1'

Origin at 0,0,z

x,0,1/4 [u,2u,w]
x,0,1/4 [G,20,w]
x,0,3/4 [G,20,W]

x,0,3/4 [u,2u,w]

0,0,z [0,0,w]

0,0,Z [0,0,\W]

0,0,0 [0,0,0]

0,0,1/4 [0,0,w]

Along [100] p,,.2m'm'
a*=c/2
Origin at x,0,0

No. 74.5.383

0,x,1/4 [204,4,w]
0,X,1/4 [2u,u,w]
0,%,3/4 [2u,u,w]

0,x,3/4 [20,0,W]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,W]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,W]

Along [210] p,,.2m'm'

a*=c/2

Origin at x,x/2,0

74.5.383 -3

X, X,1/4 [u,d,w]
X,X,1/4 [G,u,w]
X,X,3/4 [G,u,W]

,%,3/4 [0,u,W]

p6/m'cc



p6'/m'c'c 6/m'm'm Hexagonal

No. 74.6.384 p6'/m'2/c2/c

-

-

Origin at center (6'/m’) at 6'/m'c'c

Asymmetricunit 0<x; 0<y; 0<z<1/4; y<x

Symmetry operations

1)1 (2)3* 0,0,z (3)3 0,0,z
(1/0,0,0) (3,/0,0,0) (3,%10,0,0)

4)2' 0,0,z (5)6° 0,0,z (6)6" 0,0,z
(2,/0,0,0) (6,%10,0,0) (6,/0,0,0)

()2 x,x,1/4 (8)2° x,0,1/4 (9)2° 0y,1/4
(2,/0,0,1/2) (2,10,0,1/2) (2,/0,0,1/2)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13)T 0,0,0
(110,0,0)

(16) m' x,y,0
(m,[0,0,0)

(19) ¢ (0,0,1/2) x,%.z
(m,,|0,0,1/2)

(22) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3* 0,0,z; 0,0,0
(3./0,0,0)

(17) 6 0,0,z; 0,0,0
(6,710,0,0)

(20) €' (0,0,1/2) X,2X,z
(m,|0,0,1/2)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)
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(12)2 2xx,1/4
(2,10,0,1/2)

(15) 3° 0,0,z; 0,0,0
(3:710,0,0)

(18) 6% 0,0,z; 0,0,0
(6,/0,0,0y

(21) ¢ (0,0,1/2)  2x,X.Z
(m,[0,0,1/2)

(24) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)



Continued

Generators selected (1);
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

24 g 1 1) X,y.z [U,v,W]
(4) x,y,z [u,v,w]

(7) y.x,2+1/2 [V,0,w]
(10) ¥,%,2+1/2 [¥,0,W]
(13) X,9.Z [u,v,w]

(16) x,y.Z [u,v,W]

(19) ¥,%,z+1/2 [V,d,w]

(22) y,x,z+1/2 [v,0,W]

12 f m'.. x,y,0 [u,v,0]
X,y,0 [u,v,0]
v,X,1/2 [v,0,0]

¥,%,1/2 [¥,6,0]

12 e .2 X,2X,1/4 [u,2u,0]
X,2X%,1/4 [u,2u,0]
2x,x,3/4 [204,0,0]

2%,%,3/4 [20,0,0]

%(0,0,1); (2); (4);

No. 74.6.384

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,X+y,z [V,u-v,w]

(8) x-y,y,z+1/2 [G+Vv,v,w]
(11) x+y,y,z+1/2 [G+v,v,W]
(14) y, Xx+y,Z [V,u-v,w]

(17) y,x-y,z [V,u-v,w]

(20) x+y,y,z+1/2 [G+v,v,w]

(23) x-y,y,z+1/2 [G+Vv,v,W]

V.X-y,0 [V,u-v,0]
y,X+Yy,0 [v,u-v,0]
X-y,y,1/2 [G+v,v,0]

X+y,y,1/2 [a+v,v,0]

2X,x,1/4 [24,0,0]
2x,x,1/4 [204,0,0]
X,2X%,3/4 [u,2u,0]

X,2X,3/4 [u,2u,0]
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p6'/m'c'c

(3) X+y,X,z [G+V,0,w]

(6) x-y,x,z [U+Vv,0,W]

(9) X, x+y,Z+1/2 [u,u-v,w]
(12) x,x-y,z+1/2 [u,u-v,w]
(15) x-y,x,Z [G+V,0,w]
(18) x+y,X,Z [U+V,0,W]
(21) x,x-y,z+1/2 [u,u-v,w]

(24) X, x+Yy,z+1/2 [u,u-v,W]

X+y,X,0 [a+v,0,0]
X-y,X,0 [U+v,0,0]
X, x+y,1/2 [u,u-v,0]

X,X-y,1/2 [u,u-v,0]

X,X,1/4 [u,d,0]
X,x,1/4 [u,d,0]
X,x,3/4 [u,d,0]

X,X,3/4 [u,d,0]



Continued

No. 74.6.384

0,x,1/4 [204,4,w]
0,X,1/4 [24,0,w]
0,%,3/4 [21,0,w]

0,x,3/4 [20,0,W]

p6'/m'c'c

X, X,1/4 [u,d,w]
X,X,1/4 [u,0,W]
X,X,3/4 [u,0,w]

,%,3/4 [u,0,W]

12 d .2 x,0,1/4 [u,2u,w]
X,0,1/4 [u,2u,w]
X,0,3/4 [u,2u,w]
x,0,3/4 [u,2u,w]

4 c 6. 0,0,z [0,0,0]
0,0,z [0,0,0]

2 b 6/m.. 0,0,0[0,0,0]

2 a 622 0,0,1/4 [0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p2'm'm
a*=c/2

Origin at 0,0,z Origin at x,0,0

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p,,«=2'Mm'm

a*=c/2
Origin at x,x/2,0
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p6'/mcc'

No. 74.7.385

Origin at center (6/m) at 6/mcc'

6'/mmm'

p6'/m2/c2/c'

Hexagonal

Asymmetricunit 0<x; 0<y; 0<z<1/4; y<x

Symmetry operations

@1
(1/0,0,0)

4)2' 0,0,z
(2,/0,0,0)

(7) 2" x,x,1/4
(2,10,0,1/2)

(10) 2 x,%,1/4
(25/0,0,1/2)

(13) T 0,0,0
(1/0,0,0)

(16) m x,y,0
(m,|0,0,0)

(19) ¢ (0,0,1/2) x,%,z
(m,,[0,0,1/2)

(22) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5)6" 0,0,z
(6,%10,0,0)

(8)2° x,0,1/4
(2,10,0,1/2)

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3*" 0,0,z; 0,0,0
(3./0,0,0y

(17)6 0,0,z; 0,0,0
(6,710,0,0)

(20) c (0,0,1/2) x,2%x,z
(m,]0,0,1/2)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)
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(3)3 0,0,z
(3,%/0,0,0)

(6)6" 0,0,z
(6,/0,0,0)

(9)2° 0y,1/4
(2,/0,0,1/2)

(12)2 2xx,1/4
(2,/0,0,1/2)

(15) 3" 0,0,z; 0,0,0
(3,710,0,0y

(18) 6% 0,0,; 0,0,0
(6.10,0,0)

(21) ¢ (0,0,1/2) 2x,x,z
(m,]0,0,1/2)

(24) ¢ (0,0,1/2) 0,z
(m,|0,0,1/2)



Continued

Generators selected (1);
Positions

Coordinates
Multiplicity,
Wyckoff letter,
Site symmetry

24 g 1 1) X,y.z [U,v,W]
(4) x,y,z [u,v,w]

(7) y.x,2+1/2 [V,0,w]
(10) ¥,%,2+1/2 [¥,0,W]
(13) X,¥.Z [0,V,W]
(16) x,y.Z [0,v,w]

(19) ¥,%,2+1/2 [v,u,W]

(22) y,x,z+1/2 [v,u,w]

12 f m. x,y,0 [0,0,w]
X,y,0 [0,0,w]
y,X,1/2 [0,0,w]

¥,%,1/2 [0,0,W]

12 e .2 X,2x,1/4 [u,2u,0]
X,2X%,1/4 [u,2u,0]
2x,%,3/4 [2u,u,0]

2X%,%,3/4 [2u,u,0]

%(0,0,1); (2); (4);

No. 74.7.385

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,X+y,z [V,u-v,w]

(8) x-y,y,z+1/2 [G+Vv,v,w]
(11) x+y,y,z+1/2 [G+v,v,W]
(14) y,Xx+y,z [v,0+Vv,W]

(17) ¥,x-y,Z [v,G+Vv,w]

(20) x+vy,y,z+1/2 [u-v,v,W]

(23) x-y,y,z+1/2 [u-v,v,w]

V,X-y,0 [0,0,w]
y,X+Yy,0 [0,0,w]
X-y,y,1/2 [0,0,w]

x+y,y,1/2 [0,0,w]

2X,x,1/4 [24,0,0]
2x,x,1/4 [204,0,0]
X,2%,3/4 [0,20,0]

X,2x,3/4 [04,20,0]
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p6'/mcc'

(3) X+y,X,z [G+V,0,w]

(6) x-y,x,z [U+Vv,0,W]

(9) X, x+y,Z+1/2 [u,u-v,w]
(12) x,x-y,z+1/2 [u,u-v,w]
(15) x-y,x,Z [u-Vv,u,w]

(18) x+vy,X,Z [u-v,u,w]

(21) x,x-y,z+1/2 [G,0+V,W]

(24) X, x+y,z+1/2 [0,0+V,wW]

X+y,X,0 [0,0,w]
X-y,X,0 [0,0,wW]
X, x+y,1/2 [0,0,w]

X,X-y,1/2 [0,0,w]

X,X,1/4 [u,d,0]
X,x,1/4 [u,d,0]
X,x,3/4 [a4,u,0]

X,X,3/4 [04,u,0]



Continued

12 d .2.

4 c 6.

2 b 6/m.

2 a 622

Symmetry of special projections

Along [001] 6'mm’

Origin at 0,0,z

x,0,1/4 [u,2u,w]
X,0,1/4 [u,2u,w]
x,0,3/4 [G,20,W]

x,0,3/4 [04,20,w]

0,0,z [0,0,0]

0,0,z [0,0,0]

0,0,0 [0,0,0]

0,0,1/4 [0,0,0]

Along [100] p,,«~2mm
a*=c/2
Origin at x,0,0

No. 74.7.385

0,x,1/4 [204,4,w]
0,X,1/4 [24,0,w]
0,%,3/4 [2u,u,w]

0,x,3/4 [2u,u,w]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,1/2 [0,0,0]

0,0,3/4 [0,0,0]

Along [210] p2mm

a*=c/2

Origin at x,x/2,0

74.7.385 -3

X, X,1/4 [u,d,w]
X,X,1/4 [u,0,W]
X,X,3/4 [G,u,W]

,%,3/4 [d,u,w]

p6'/mcc'



p6;/mmc

No. 75.1.386

Origin at center (3m1) at 32/mc

Asymmetric unit y < x/2; y = -X;

Symmetry operations

@1
(1/0,0,0)

(4) 2 (0,0,1/2) 0,0,z
(2,10,0,1/2)

(7)2 x,x,0
(2410,0,0)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13)T 0,0,0
(10,0,0)

(16) m x,y,1/4
(m,|0,0,1/2)

(19Y m x,x,z
(m,,]0,0,0)

(22) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

6/mmm

p6;/m2/m2/c

0<z<1/4

(2)3* 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(8)2 x,00
(2,/0,0,0)

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3* 0,0,z; 0,0,0
(3./0,0,0)

(17)6 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(200 m  x,2x,z
(m,]0,0,0)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

75.1.386 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6" (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(92 0y,0
(2,10,0,0)

(12)2 2xx,1/4
(2,10,0,1/2)

(15) 3° 0,0,z; 0,0,0
(3:710,0,0)

(18) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(21) m 2x,x,z
(m,[0,0,0)

(24) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 h 1

12 g .m.

12 f m..

Coordinates

(1) x.y.z [u,v,w]

(4) X,,2+1/2 [04,7,w]
(7) Y X.Z [V,u,W]

(10) ¥,%,2+1/2 [¥,0,W]
(13) X,9.Z [u,v,w]

(16) x,y,2+1/2 [1,7,w]
(19) ¥,%,2 [v,u,W]

(22) y,x,z+1/2 [v,0,W]

X,2X,z [u,0,0]
X,2X,z+1/2 [04,0,0]
2x,%,Z [0,u,0]

2%,%,2+1/2 [0,0,0]

X,y,1/4 [0,0,w]
X,y,3/4 [0,0,w]
Y,X,3/4 [0,0,W]

¥,%,1/4 [0,0,W]

No. 75.1.386

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,Xx+y,z+1/2 [v,0+Vv,wW]
(8) xX-v,¥,Z [u-v,v,W]

(11) x+y,y,z+1/2 [G+Vv,v,W]
(14) y, Xx+y,Z [V,u-v,w]

(17) y,x-y,z2+1/2 [v,G+Vv,w]
(20) X+y,y,z [u-v,v,W]

(23) x-y,y,z+1/2 [G+Vv,v,W]

2X,X,z [0,u,0]
2x,x,z+1/2 [0,0,0]
X,2%,Z [u,0,0]

X,2x,z+1/2 [(4,0,0]

V,X-y,1/4 [0,0,w]
y,X+Yy,3/4 [0,0,w]
X-y,y,3/4 [0,0,w]

x+y,y,1/4 [0,0,w]

75.1.386 - 2

p6;/mmc

(3) X+y,X,z [U+V,0,w]

(6) x-y,x,z+1/2 [u-v,u,w]
(9) X, X+y,z [G,0+V,W]

(12) x,x-y,z+1/2 [u,u-v,w]
(15) x-y,x,Z [G+V,0,w]

(18) x+vy,x,z+1/2 [u-v,u,w]
(21) x,x-y,z [G,0+V,W]

(24) X, x+y,z+1/2 [u,u-v,W]

X,X,z [4,0,0]
X,X,z+1/2 [u,u,0]
X,X,Z [4,0d,0]

X,%,z+1/2 [0,0,0]

X+y,X,1/4 [0,0,w]
X-y,X,3/4 [0,0,w]
X,X+y,3/4 [0,0,w]

X,X-y,1/4 [0,0,w]



Continued

12 e 2.

6 d mm2

Symmetry of special projections

Along [001] 6mm

Origin at 0,0,z

x,0,0 [u,0,0]
x,0,1/2 [G,0,0]
%,0,0 [u,0,0]

x,0,1/2 [i1,0,0]

x,2x,1/4 [0,0,0]

X,2%,3/4 [0,0,0]

0,0,z [0,0,0]

0,0, [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

a*=c

Origin at x,0,0

Along [100] p2mg1'

No. 75.1.386

0,x,0 [0,u,0]
0,%,1/2 [0,u,0]
0,%,0 [0,u,0]

0,x,1/2 [0,,0]

2%,%,1/4 [0,0,0]

2x,x,3/4 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [210] p,»2'M'm

a*=c/2

Origin at x,x/2,0

75.1.386 - 3

X,X,0 [4,u,0]
X,X,1/2 [u,u,0]
x,x,0 [0,0,0]

X,X,1/2 [u,u,0]

x,%,1/4 [0,0,0]

%,x,3/4 [0,0,0]

p6;/mmc



p6;/mmcl' 6/mmm1’ Hexagonal

No. 75.2.387 p6;/m2/m2/cl'

1I

v

-l

Origin at center (3m11') at 32/mcl'

Asymmetricunit y<x/2; y>-x; 0<z<1/4

Symmetry operations

For 1 + set
11
(10,0,0)

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

(7) 2 x,x,0
(2,410,0,0)

(10) 2 x,%,1/4
(25/0,0,1/2)

(13)T 0,0,0
(10,0,0)

(16) m x,y,1/4
(m,|0,0,1/2)

(19Y m x,x,z
(m,,]0,0,0)

(22) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(8)2 x,0,0
(2,/00,0)

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3* 0,0,z; 0,0,0
(3./0,0,0)

(17) 6 0,0,z; 0,0,1/4
(6,%/0,0,1/2)

(200 m  x,2x,z
(m,]0,0,0)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

75.2.387 -1

(3)3 0,0,z
(3,%/0,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

9)2 0y,0
(2,/0,0,0)

(12)2 2xx,1/4
(2,/0,0,1/2)

(15) 3° 0,0,z; 0,0,0
(3,710,0,0)

(18) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(21) m 2x,x,z
(m,]0,0,0)

(24) ¢ (0,0,1/2) 0,y,z
(m,[0,0,1/2)



For 1' + set
e
(1]0,0,0)

(4) 2' (0,0,1/2) 0,0,z
(2,/0,0,1/2)

(7)) 2" x,x,0
(24/0,0,0)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13) T 0,0,0
(110,0,0)

(16) m' x,y,1/4
(m,|0,0,1/2)

(19) m'" x,x,z
(m,|0,0,0)

(22) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

(23" 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(8)2" x,0,0
(2,/0,0,0y

(11) 2 x,2x,1/4
(2,/0,0,1/2)

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17)6 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(20) m'  x,2x,z
(m,|0,0,0y

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

75.2.387 -2

(3)3 0,0z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(9)2' 0,y,0
(2,/0,0,0)

(12) 2 2x,x,1/4
(2,/0,0,1/2)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0

(18) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(21) m'  2x,x,z
(m,[0,0,0)

(24) ¢ (0,0,1/2) 0,z
(m,|0,0,1/2)



Continued

Generators selected (1);

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 h 11

12 g .m.1

12 f m.1

Coordinates

(1) x,y,z [0,0,0]

(4) X,¥,2+1/2 [0,0,0]

(7) y,x,2 [0,0,0]

(10) ¥,%,z+1/2 [0,0,0]

(13) x,y,z [0,0,0]

(16) x,y,z+1/2 [0,0,0]

(19) y, %,z [0,0,0]

(22) y,x,z+1/2 [0,0,0]

X,2X,z [0,0,0]
X,2%X,z+1/2 [0,0,0]
2x,%,Z [0,0,0]

2%,%,2+1/2 [0,0,0]

x,y,1/4 [0,0,0]
X,y,3/4 [0,0,0]
y,X,3/4 [0,0,0]

¥,%,1/4 [0,0,0]

t(0,0,1);

No. 75.2.387

(7); (13); 1

1+
(2) ¥.x-y,2[0,0,0]

(5) y,Xx+y,z+1/2 [0,0,0]
(8) x-y.y,2 [0,0,0]

(11) x+y,y,2+1/2 [0,0,0]
(14) y,x+y,z [0,0,0]

(17) §,x-y,2+1/2 [0,0,0]
(20) x+y,y,z [0,0,0]

(23) x-y,y,z+1/2 [0,0,0]

2X,X,z [0,0,0]
2x,x,z+1/2 [0,0,0]
X,2%,z [0,0,0]

x,2x,2+1/2 [0,0,0]

V,X-y,1/4 [0,0,0]
y,X+Yy,3/4 [0,0,0]
X-y,y,3/4 [0,0,0]

X+vy,y,1/4 [0,0,0]

75.2.387 - 3

p6;/mmcl'

(3) X+y,%,2 [0,0,0]

(6) X-y,x,2+1/2 [0,0,0]
(9) X,x+y, [0,0,0]

(12) x,x-y,2+1/2 [0,0,0]
(15) x-y,x,Z [0,0,0]

(18) X+y,%,2+1/2 [0,0,0]
(21) x,x-y,z [0,0,0]

(24) X,x+y,z+1/2 [0,0,0]

X,X,z [0,0,0]
X,x,z+1/2 [0,0,0]
X,X,Z [0,0,0]

x,%,z+1/2 [0,0,0]

X+y,X,1/4 [0,0,0]
X-y,X,3/4 [0,0,0]
X,X+y,3/4 [0,0,0]

X,x-y,1/4 [0,0,0]



Continued No. 75.2.387 p6;/mmcl'

12 e 21'  x,0,0[0,0,0] 0,%,0 [0,0,0] %,%,0 [0,0,0]
%,0,1/2 [0,0,0] 0,%,1/2 [0,0,0] x,x,1/2 [0,0,0]
%,0,0 [0,0,0] 0,%,0 [0,0,0] x,x,0 [0,0,0]
x,0,1/2 [0,0,0] 0,x,1/2 [0,0,0] %,%,1/2 [0,0,0]

6 d mm2l' x,2x,1/4[0,0,0] 2%,%,1/4 [0,0,0] x,%,1/4 [0,0,0]
X,2%,3/4 [0,0,0] 2x,x,3/4 [0,0,0] %,x,3/4 [0,0,0]

4 ¢ 3m1  00,z[00,0] 0,0,z+1/2 [0,0,0]
0,0,z [0,0,0] 0,0,z+1/2 [0,0,0]

2 b 6m2l' 0,0,1/4[0,0,0] 0,0,3/4 [0,0,0]

2 a 3m1 0,0,0[0,0,0] 0,0,1/2 [0,0,0]

Symmetry of special projections
Along [001] 6mm1' Along [100] p2mgl"  Along [210] p2mm1'

a*=c a*=c/2
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

75.2.387 - 4



p6;/m'm'c’

No. 75.3.388

6/mmm'

p6;/m'2/m2/c'

\

-1

Origin at center (3'm'1) at

'

<

3'2/m'c'

Asymmetricunit y<x/2; y=>-x; 0<z<1/4

Symmetry operations

@1
(1/0,0,0)

(4) 2 (0,0,1/2) 0,0,z
(2,10,0,1/2)

(7)2 x,x,0
(2410,0,0)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13) T 0,0,0
(110,0,0)

(16) m' x,y,1/4
(m,|0,0,1/2)

(19) m'" x,x,z
(m,,]0,0,0)

(22) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(8)2 x,00
(2,/0,0,0)

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17)6 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(200 m'  x,2x,z
(m,[0,0,0)

(23) €' (0,0,1/2) x,0,z
(m,|0,0,1/2)

75.3.388 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6" (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(92 0y,0
(2,10,0,0)

(12)2 2xx,1/4
(2,10,0,1/2)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0y

(18) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(21) m' 2x,x,z
(m,[0,0,0)

(24) ¢ (0,0,1/2) 0.z
(m,|0,0,1/2)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 h 1

12 g .m.

12 f m'.

Coordinates

(1) x.y.z [u,v,w]

(4) X,,2+1/2 [04,7,w]
(7) Y X.Z [V,u,W]

(10) ¥,%,2+1/2 [¥,0,W]
(13) X,¥.Z [0,V,W]
(16) X,y,2+1/2 [u,v,W]
(19) ¥,%,2 [V,d,w]

(22) y,x,z+1/2 [v,u,w]

X,2X,z [u,2u,w]
X,2X,z+1/2 [0,20,w]
2X,X,Z [2u,u,W]

2%,X,2+1/2 [20,0,W]

x,y,1/4 [u,v,0]
x,y,3/4 [G,v,0]
v,X,3/4 [v,u,0]

¥.%,1/4 [¥,6,0]

No. 75.3.388

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,Xx+y,z+1/2 [v,0+Vv,wW]
(8) xX-v,¥,Z [u-v,v,W]

(11) x+y,y,z+1/2 [G+Vv,v,W]
(14) y,Xx+y,z [v,0+Vv,w]

(17) y,x-y,z+1/2 [V,u-v,W]
(20) X+y,y,z [G+V,v,w]

(23) x-y,y,z+1/2 [u-v,v,w]

2X,X,z [20,0,w]
2X,X,z+1/2 [2u,u,w]

X,2%,Z [0,20,W]
X,2X,Z2+1/2 [u,2u,wW]

V,X-y,1/4 [v,u-v,0]

Y, X+Yy,3/4 [v,0+V,0]

X-y,y,3/4 [u-v,v,0]

xX+y,y,1/4 [4+v,v,0]

75.3.388 - 2
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(3) X+y,X,z [U+V,0,w]

(6) x-y,x,z+1/2 [u-v,u,w]

(9) X, X+y,z [G,0+V,W]

(12) x,x-y,z+1/2 [u,u-v,w]
(15) x-y,x,Z [u-Vv,u,w]

(18) X+y,x,z+1/2 [U+v,U,w]
(21) x,x-y,z [u,u-v,w]

(24) X, x+y,z+1/2 [0,0+V,wW]

X,X,z [u,d,w]
X,X,z+1/2 [4,u,w]
X,X,Z [U,u,w]

X,%,Z+1/2 [u,0,\W]

X+y,X,1/4 [u+v,0,0]
X-y,X,3/4 [u-v,u,0]
X,X+y,3/4 [U,u+V,0]

X,X-y,1/4 [u,u-v,0]



Continued

12 e 2.

x,0,0 [u,0,0]
x,0,1/2 [G,0,0]
x,0,0 [1,0,0]

x,0,1/2 [u,0,0]

X,2X,1/4 [u,2u,0]

%,2%,3/4 [1,20,0]

0,0,z [0,0,w]

0,0,Z [0,0,\]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 6Bm'mM'’

Origin at 0,0,z

a*=c

Origin at x,0,0

Along [100] p2'mg'

No. 75.3.388 p6;/m'm'c’

0,x,0 [0,u,0] x,%,0 [4,d,0]
0,%,1/2 [0,u,0] X,X,1/2 [u,u,0]
0,%,0 [0,4,0] X,X,0 [u,u,0]
0,x,1/2 [0,u,0] x,X,1/2 [4,0,0]
2%x,%,1/4 [2G,0,0] x,X,1/4 [u,0,0]
2x,%,3/4 [2u,u,0] X,x,3/4 [a4,u,0]

0,0,z+1/2 [0,0,w]

0,0,z+1/2 [0,0,W]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [210] p2'mm'

a*=c/2
Origin at x,x/2,0

75.3.388 - 3



p6;/mm'c'

No. 75.4.389

\

-l

Origin at center (3m'1) at 32/m'c'

Asymmetric unit y < x/2; y = -X;

Symmetry operations

@1
(1/0,0,0)

(4) 2 (0,0,1/2) 0,0,z
(2,10,0,1/2)

(72" x,x,0
(240,0,0)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13)T 0,0,0
(10,0,0)

(16) m x,y,1/4
(m,|0,0,1/2)

(19) m'" x,x,z
(m,,]0,0,0)

(22) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

6/mm'm'

p6;/m2/m2'/c'

Hexagonal

0<z<1/4

(2)3* 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(8)2" x,0,0
(2,]0,0,0y

(11) 2 x,2x,1/4
(2,/0,0,1/2)

(14)3* 0,0,z; 0,0,0
(3./0,0,0)

(17)6 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(200 m'  x,2x,z
(m,[0,0,0)

(23) €' (0,0,1/2) x,0,z
(m,|0,0,1/2)

75.4.389 -1

(3)3 0,0,z
(3,%10,0,0)

(6) 6" (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(9)2° 0,y,0
(2,/0,0,0)

(12) 2 2x,x,1/4
(2,/0,0,1/2)

(15) 3° 0,0,z; 0,0,0
(3:710,0,0)

(18) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(21) m' 2x,x,z
(m,[0,0,0)

(24) ¢ (0,0,1/2) 0.z
(m,|0,0,1/2)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 h 1

12 g .m.

12 f m..

Coordinates

(1) x.y.z [u,v,w]

(4) X,,2+1/2 [04,7,w]
(7) yx.z [V,a,w]

(10) ¥,%,2+1/2 [v,u,w]
(13) X,9.Z [u,v,w]

(16) x,y,2+1/2 [01,7,w]
(19) ¥,%,2 [V,d,w]

(22) y,x,z+1/2 [v,u,w]

X,2X,z [u,2u,w]
X,2X,z+1/2 [0,20,w]
2X,X,Z [2G,0,w]

2X,X,2+1/2 [2u,u,w]

X,y,1/4 [0,0,w]
X,y,3/4 [0,0,w]
y,X,3/4 [0,0,w]

¥,%,1/4 [0,0,w]

No. 75.4.389

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,Xx+y,z+1/2 [v,0+Vv,wW]
(8) x-y,y,Z [G+v,v,w]

(11) x+y,y,z+1/2 [u-v,v,w]
(14) y, Xx+y,Z [V,u-v,w]

(17) y,x-y,z2+1/2 [v,G+Vv,w]
(20) X+y,y,z [G+V,v,w]

(23) x-y,y,z+1/2 [u-v,v,w]

2X,X,z [20,0,w]
2X,X,z+1/2 [2u,u,w]
X,2X,Z [u,2u,w]

X,2X,z+1/2 [0,20,w]

V,X-y,1/4 [0,0,w]
v, X+Yy,3/4 [0,0,w]
X-y,y,3/4 [0,0,w]

X+y,y,1/4 [0,0,w]

75.4.389 - 2

p6;/mm'c'

(3) X+y,X,z [U+V,0,w]

(6) x-y,x,z+1/2 [u-v,u,w]
(9) X, Xx+Yy,Z [u,u-v,w]

(12) x,x-y,z+1/2 [G,0+Vv,w]
(15) x-y,x,Z [G+V,0,w]

(18) x+y,x,z+1/2 [u-v,u,w]
(21) x,x-y,z [u,u-v,w]

(24) X, x+y,z+1/2 [0,0+V,wW]

X,X,z [u,d,w]
X,X,z+1/2 [4,u,w]
X,X,Z [u,d,w]

X,X,Zz+1/2 [4,u,w]

X+y,X,1/4 [0,0,w]
X-y,X,3/4 [0,0,w]
X,x+y,3/4 [0,0,w]

X,X-y,1/4 [0,0,w]



Continued No. 75.4.389 p6;/mm'c'
12 e 2. x,0,0 [u,2u,w] 0,x,0 [24,0,w] X,X,0 [u,u,w]
X,0,1/2 [G4,20,w] 0,%,1/2 [2u,u,w] X,X,1/2 [G,u,w]
X,0,0 [u,2u,w] 0,%,0 [24,0,w] X,X,0 [u,U,w]
x,0,1/2 [G4,20,w] 0,x,1/2 [2u,u,w] X,X,1/2 [G,u,w]
6 d mm2 x,2x,1/4 [0,0,w] 2X,%,1/4 [0,0,w] X,X,1/4 [0,0,w]
X,2X,3/4 [0,0,w] 2x,X,3/4 [0,0,w] X,x,3/4 [0,0,w]
4 ¢ 3m. 0,0,z [0,0,w] 0,0,z+1/2 [0,0,w]

0,0, [0,0,w] 0,0,z+1/2 [0,0,w]

2 b 6m2  0,0,1/4 [0,0,w] 0,0,3/4 [0,0,w]

2 a 3m.  0,0,0[0,0,w] 0,0,1/2 [0,0,w]

Symmetry of special projections

Along [001] 6Bm'mM'’ Along [100] p2'mg' Along [210] p2'mm'
a*=c a*=c/2

Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

75.4.389 - 3



p6;/m'mc 6/m'mm Hexagonal

No. 75.5.390 p6;/m'2/m2/c

v
v J X
-

Origin at center (3'm1) at 3'2/mc M

Asymmetricunit y<x/2; y=>-x; 0<z<1/4

Symmetry operations

1)1 (2)3" 0,0,z (3)3 0,0,z
(10,0,0) (3,/0,0,0) (3,%/0,0,0)

(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
(2,10,0,1/2) (6,%0,0,1/2) (6,10,0,1/2)

(7) 2" x,x,0 (8)2" x,0,0 92 0y,0
(2,410,0,0) (2,]0,0,0) (2,10,0,0y

(10) 2 x,x,1/4 (11) 2" x,2x,1/4 (12) 2" 2x,x,1/4
(2,/0,0,1/2) (2,/0,0,1/2) (2,]0,0,1/2)

(13) 1' 0,0,0 (14)3* 0,0,2;0,0,0 (15) 3" 0,0,z; 0,0,0
(1/0,0,0) (3,/0,0,0) (3,%/0,0,0)

(16) m' x,y,1/4 (17)6 0,0,z;0,0,1/4 (18) 6" 0,0,z; 0,0,1/4
(m,|0,0,1/2) (6,%0,0,1/2) (6,/0,0,1/2)

(19Y m x,x,z (200 m  x,2x,z (21) m 2x,x,z
(m,,]0,0,0) (m,]0,0,0) (m,[0,0,0)

(22) ¢ (0,0,1/2) x,x,z (23) ¢ (0,0,1/2) x,0,z (24) c (0,0,2/2) 0)y,z
(m,]0,0,1/2) (m,|0,0,1/2) (m,]0,0,1/2)

75.5.390-1



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 h 1

12 g .m.

12 f m'..

Coordinates

(1) x.y.z [u,v,w]

(4) X,,2+1/2 [04,7,w]
(7) yx.z [V,a,w]

(10) ¥,%,2+1/2 [v,u,w]
(13) X,¥.Z [0,V,W]
(16) X,y,2+1/2 [u,v,W]
(19) ¥,%,2 [v,u,W]

(22) y,x,z+1/2 [v,0,W]

X,2X,z [u,0,0]
X,2X,z+1/2 [04,0,0]
2x,x,Z [0,0,0]

2%,%,2+1/2 [0,u,0]

x,y,1/4 [u,v,0]
x,y,3/4 [G4,v,0]
y,X,3/4 [v,0,0]

v,X,1/4 [v,u,0]

No. 75.5.390

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,Xx+y,z+1/2 [v,0+Vv,wW]
(8) x-y,y,Z [G+v,v,w]

(11) x+y,y,z+1/2 [u-v,v,w]
(14) y,Xx+y,z [v,0+Vv,w]
(17) y,x-y,z2+1/2 [V,u-v,W]
(20) X+y,y,z [u-v,v,W]

(23) x-y,y,z+1/2 [G+Vv,v,W]

2X,X,z [0,u,0]
2x,x,z+1/2 [0,0,0]
X,2%,z [0,0,0]

X,2X,z+1/2 [u,0,0]

V.X-y,1/4 [v,u-v,0]
Y, X+Yy,3/4 [v,0+V,0]
X-y,y,3/4 [0+v,v,0]

X+y,y,1/4 [u-v,v,0]

75.5.390-2
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(3) X+y,X,z [U+V,0,w]

(6) x-y,x,z+1/2 [u-v,u,w]

(9) X, Xx+Yy,Z [u,u-v,w]

(12) x,x-y,z+1/2 [G,0+Vv,w]
(15) x-y,x,Z [u-Vv,u,w]

(18) X+y,x,z+1/2 [U+V,U,w]
(21) x,x-y,z [G,0+V,W]

(24) X, x+y,z+1/2 [u,u-v,W]

X,X,z [4,0,0]
X,X,z+1/2 [u,u,0]
X,x,Z [u,u,0]

X,%,z+1/2 [0,0,0]

X+y,X,1/4 [u+v,0,0]
X-y,X,3/4 [u-v,u,0]
X, x+y,3/4 [u,u-v,0]

X,x-y,1/4 [(,0+V,0]



Continued

12 e 2.

6 d mm2

x,0,0 [u,2u,w]
x,0,1/2 [G,20,w]
x,0,0 [U,20,wW]

x,0,1/2 [u,2u,w]

X,2x,1/4 [u,0,0]

%,2%,3/4 [G,0,0]

0,0,z [0,0,0]

0,0,z [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 6mm1'

Origin at 0,0,z

a*=c

Origin at x,0,0

Along [100] p2mg1'

No. 75.5.390

0,x,0 [24,0,w]
0,%,1/2 [2u,u,w]
0,%,0 [2u,u,w]

0,x,1/2 [20,0,W]

2%,%,1/4 [0,u,0]

2x,x,3/4 [0,1,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [210] p,.»2mm

a*=c/2

Origin at x,x/2,0
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X,X,0 [u,u,w]
X,X,1/2 [G,u,w]
X,x,0 [4,u,w]

%,%,1/2 [u,0,W]

x,X,1/4 [0,0,0]

X,X,3/4 [u,u,0]



p6;'/m'mc' 6/m'mm' Hexagonal

No. 75.6.391 p6;'/m'2/m2/c

-l

-l=

Origin at center (3m1) at 32/mc'

Asymmetricunit y<x/2; y=>-x; 0<z<1/4

Symmetry operations

@1
(1/0,0,0)

(4) 2'(0,0,1/2) 0,0,z
(2,/0,0,1/2)

(7)2 x,x,0
(240,0,0)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13)T 0,0,0
(110,0,0)

(16) m' x,y,1/4
(m,|0,0,1/2)

(19Y m x,x,z
(m,,]0,0,0)

(22) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(8)2 x,00
(2,/0,0,0)

(11) 2 x,2x,1/4
(2,/0,0,1/2)

(14)3* 0,0,z; 0,0,0
(3./0,0,0)

(17)6 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(20) m  x,2x,z
(m,]0,0,0)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

75.6.391-1

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(92 0y,0
(2,10,0,0)

(12) 2 2x,x,1/4
(2,/0,0,1/2)

(15) 3° 0,0,z; 0,0,0
(3:710,0,0)

(18) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(21) m 2x,x,z
(m,[0,0,0)

(24) ¢ (0,0,1/2) 0,z
(m,|0,0,1/2)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 h 1

12 g .m.

12 f m'.

Coordinates

(1) x.y.z [u,v,w]

(4) X,,2+1/2 [u,v,W]
(7) Y X2 [V,u,W]

(10) ¥,%,2+1/2 [v,u,w]
(13) X,9.Z [u,v,w]

(16) X,y,2+1/2 [u,v,W]
(19) ¥,%,2 [v,u,W]

(22) y,x,z+1/2 [v,u,w]

X,2X,z [u,0,0]
X,2X,z+1/2 [u,0,0]
2x,X,Z [0,u,0]

2%,%,2+1/2 [0,u,0]

x,y,1/4 [u,v,0]
X,y,3/4 [u,v,0]
v,X,3/4 [v,u,0]

v,X,1/4 [v,u,0]

No. 75.6.391

(7); (13)

(2) y.x-y.z [V,u-v,w]

(5) y,X+y,z+1/2 [V,u-V,W]
(8) X-y,¥.Z [U-V,¥,W]

(11) X+y,y,Z+1/2 [u-v,7,W]
(14) y,x+y,Z [V,u-v,w]

(17) ¥,x-y,2+1/2 [V,u-v,W]
(20) X+y.y,z [U-V,¥,W]

(23) x-y,y,z+1/2 [u-v,v,w]

2X,X,z [0,u,0]
2x,X,z+1/2 [0,u,0]
X,2%,Z [u,0,0]

X,2X,z+1/2 [u,0,0]

V.X-y,1/4 [v,u-v,0]
Y, X+Yy,3/4 [v,u-v,0]
X-y,y,3/4 [u-v,v,0]

X+y,y,1/4 [u-v,v,0]
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(3) X+y,X,z [U+V,0,w]

(6) X-y,x,z+1/2 [G+V,0,W]
(9) X, X+y,z [G,0+V,W]

(12) x,x-y,z+1/2 [G,0+Vv,w]
(15) x-y,x,Z [G+V,0,w]

(18) X+y,x,z+1/2 [U+V,U,w]
(21) x,x-y,z [G,0+V,W]

(24) X, x+y,z+1/2 [0,0+V,wW]

X,X,z [4,0,0]
X,X,z+1/2 [04,0,0]
X,X,Z [4,0d,0]

X,%,z+1/2 [0,0,0]

X+y,X,1/4 [u+v,0,0]
X-y,X,3/4 [0+v,0,0]
X,X+y,3/4 [U,u+V,0]

X,x-y,1/4 [(,0+V,0]



Continued

12 e 2.

6 d mm2

2 b 6m2

Symmetry of special projections

Along [001] 6mm1'

Origin at 0,0,z

x,0,0 [u,0,0]
x,0,1/2 [u,0,0]
%,0,0 [u,0,0]

x,0,1/2 [u,0,0]

X,2x,1/4 [u,0,0]

%,2%,3/4 [u,0,0]

0,0,z [0,0,0]

0,0, [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

a*=c

Origin at x,0,0

Along [100] p2mg1'

No. 75.6.391

0,x,0 [0,u,0]
0,%,1/2 [0,u,0]
0,%,0 [0,u,0]

0,x,1/2 [0,u,0]

2%,%,1/4 [0,u,0]

2x,X%,3/4 [0,u,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [210] p2’'m'm

a*=c/2

Origin at x,x/2,0

75.6.391 -3
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X,X,0 [4,u,0]
X,x,1/2 [04,0,0]
x,x,0 [0,0,0]

,%,1/2 [0,0,0]

x,X,1/4 [0,0,0]

%,x,3/4 [0,0,0]



p6; /m'm'c

No. 75.7.392

v

-l

Origin at center (3m'1) at 32/m'c
Asymmetricunit y < x/2; y = -x;
Symmetry operations

@1
(1/0,0,0)

(4) 2'(0,0,1/2) 0,0,z
(2,/0,0,1/2)

(7) 2" x,x,0
(240,0,0)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13)T 0,0,0
(110,0,0)

(16) m' x,y,1/4
(m,|0,0,1/2)

(19) m' x,x,z
(m,,|0,0,0)

(22) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

oooooo

6/m'm'm

p6; /m'2'/m'2/c

0<z<1/4

(2)3* 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(8)2" x,0,0
(2,/0,0,0y

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3* 0,0,z; 0,0,0
(3,/0,0,0)

(17)6 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(200 m'  x,2x,z
(m,[0,0,0)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

75.7.392 -1

Hexagonal

ey X
+

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(9)2' 0,y,0
(2,/0,0,0)

(12)2 2xx,1/4
(2,10,0,1/2)

(15) 3 0,0,;0,0,0
(3,70,0,0)

(18) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(21) m' 2x,x,z
(m,[0,0,0)

(24) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 h 1

12 g .m.

12 f m'..

Coordinates

(1) x.y.z [u,v,w]

(4) X,,2+1/2 [u,v,W]
(7) yx.z [V,a,w]

(10) ¥,%,2+1/2 [¥,0,W]
(13) X,9.Z [u,v,w]

(16) X,y,2+1/2 [u,v,W]
(19) ¥,%,2 [V,d,w]

(22) y,x,z+1/2 [v,0,W]

X,2X,z [u,2u,w]
X,2X,z+1/2 [u,2u,wW]
2X,X,Z [2G,0,w]

2%,X,Z+1/2 [20,0,W]

x,y,1/4 [u,v,0]
X,y,3/4 [u,v,0]
v,X,3/4 [v,0,0]

¥,%,1/4 [¥,6,0]

No. 75.7.392

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,x+y,z+1/2 [v,u-v,W]
(8) x-y,y,Z [G+V,v,w]

(11) x+y,y,z+1/2 [G+v,v,W]
(14) y, Xx+y,Z [V,u-v,w]

(17) y,x-y,z+1/2 [V,u-v,W]
(20) X+y,y,z [G+V,v,w]

(23) x-y,y,z+1/2 [G+Vv,v,W]

2X,X,z [20,0,w]
2x,X,z+1/2 [2G,0,W]
X,2X,Z [u,2u,w]

X,2X,Z2+1/2 [u,2u,wW]

V,X-y,1/4 [v,u-v,0]
y,X+Yy,3/4 [v,u-v,0]
X-y,y,3/4 [0+v,v,0]

xX+y,y,1/4 [4+v,v,0]
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p6;'/m'm'c

(3) X+y,X,z [+V,0,w]

(6) X-y,x,z+1/2 [G+V,0,W]
(9) X, Xx+Yy,Z [u,u-v,w]

(12) x,x-y,z+1/2 [u,u-v,w]
(15) x-y,x,Z [G+V,0,w]

(18) X+y,x,z+1/2 [U+V,U,w]
(21) x,x-y,z [u,u-v,w]

(24) X, x+y,z+1/2 [u,u-v,W]

X,X,z [u,d,w]
X,X,z+1/2 [u,0,w]
X,X,Z [u,d,w]

X,%,Z+1/2 [u,0,\W]

X+y,X,1/4 [u+v,0,0]
X-y,X,3/4 [0+v,0,0]
X, Xx+Yy,3/4 [u,u-v,0]

X,X-y,1/4 [u,u-v,0]



Continued

12 e 2.

x,0,0 [u,2u,w]
X,0,1/2 [u,2u,w]
X,0,0 [u,2u,w]

x,0,1/2 [u,2u,w]

X,2X,1/4 [u,2u,0]

X,2X%,3/4 [u,2u,0]

0,0,z [0,0,w]

0,0, [0,0,w]

0,0,1/4 [0,0,0]

0,0,0 [0,0,w]

Symmetry of special projections

Along [001] 6mm1'

Origin at 0,0,z

a*=c

Origin at x,0,0

Along [100] p2'm'g

No. 75.7.392 p6;'/m'm'c
0,x,0 [24,0,w] X,X,0 [u,u,w]

0,%,1/2 [21,0,wW] X,X,1/2 [u,d,w]

0,%,0 [24,0,w] X,X,0 [u,U,w]

0,x,1/2 [24,0,wW] X,X,1/2 [u,u,w]
2X,x,1/4 [24,0,0] X,X,1/4 [u,u,0]

2x,x,3/4 [204,0,0] X,X,3/4 [u,d,0]

0,0,z+1/2 [0,0,W]

0,0,z+1/2 [0,0,W]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,W]

Along [210] p,»2'mm’

a*=c/2
Origin at x,x/2,0
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p6; /mmc'

No. 75.8.393

-l

A

v

-

Origin at center (3'm1) at 3'2/mc'

6'/mmm'

p6;'/m2'/m2/c'

Asymmetricunit y<x/2; y=>-x; 0<z<1/4

Symmetry operations

@1
(1/0,0,0)

(4) 2'(0,0,1/2) 0,0,z
(2,/0,0,1/2)

(7) 2" x,x,0
(240,0,0)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13) T 0,0,0
(1/0,0,0)

(16) m x,y,1/4
(m,|0,0,1/2)

(19Y m x,x,z
(m,,]0,0,0)

(22) ¢' (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(8)2" x,0,0
(2,/0,0,0y

(11)2 x,2x,1/4
(2,/0,0,1/2)

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17)6 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(20) m  x,2x,z
(m,]0,0,0)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

75.8.393 -1

Hexagonal

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(9)2' 0,y,0
(2,/0,0,0)

(12)2 2xx,1/4
(2,10,0,1/2)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0

(18) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(21) m 2x,x,z
(m,[0,0,0)

(24) ¢ (0,0,1/2) 0,z
(m,|0,0,1/2)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 h 1

12 g .m.

12 f m..

Coordinates

(1) x.y.z [u,v,w]

(4) X,,2+1/2 [u,v,W]
(7) yx.z [V,a,w]

(10) ¥,%,2+1/2 [¥,0,W]
(13) X,¥.Z [0,V,W]
(16) x,y,2+1/2 [01,7,w]

(19) v,x,z [v,u,w]

(22) y,x,z+1/2 [v,u,w]

X,2X,z [u,0,0]
X,2X,z+1/2 [u,0,0]
2x,x,Z [0,0,0]

2%,%,2+1/2 [0,G,0]

X,y,1/4 [0,0,w]
X,y,3/4 [0,0,w]
y,X,3/4 [0,0,w]

¥,%,1/4 [0,0,W]

No. 75.8.393

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,x+y,z+1/2 [v,u-v,W]
(8) xX-y,y,Z [G+V,v,w]

(11) x+y,y,z+1/2 [G+Vv,v,W]
(14) y,Xx+y,z [v,0+Vv,w]

(17) y,x-y,z2+1/2 [v,G+Vv,w]
(20) X+y,y,z [u-v,v,w]

(23) x-y,y,z+1/2 [u-v,v,w]

2X,X,z [0,u,0]
2x,X,z+1/2 [0,u,0]
X,2%,z [0,0,0]

X,2x,z+1/2 [(4,0,0]

V,X-y,1/4 [0,0,w]
y,X+Yy,3/4 [0,0,wW]
X-y,y,3/4 [0,0,w]

X+y,y,1/4 [0,0,w]
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(3) X+y,X,z [U+V,0,w]

(6) X-y,x,z+1/2 [G+V,0,W]
(9) X, Xx+Yy,Z [u,u-v,w]

(12) x,x-y,z+1/2 [u,u-v,w]
(15) x-y,x,Z [u-Vv,u,w]

(18) x+vy,x,z+1/2 [u-v,u,w]
(21) x,x-y,z [G,0+V,W]

(24) X, x+y,z+1/2 [0,0+V,wW]

X,X,z [4,0,0]
X,X,z+1/2 [04,0,0]
X,x,Z [u,u,0]

X,X,z+1/2 [u,u,0]

X+y,X,1/4 [0,0,w]
X-y,X,3/4 [0,0,w]
X,x+y,3/4 [0,0,w]

X,X-y,1/4 [0,0,w]



Continued

12 e 2.

6 d mm2

x,0,0 [u,2u,w]
X,0,1/2 [u,2u,w]
x,0,0 [U,20,wW]

x,0,1/2 [G,20,w]

x,2x,1/4 [0,0,0]

X,2%,3/4 [0,0,0]

0,0,z [0,0,0]

0,0,z [0,0,0]

0,0,1/4 [0,0,0]

0,0,0 [0,0,0]

Symmetry of special projections

Along [001] 6'mm'’

Origin at 0,0,z

a*=c

Origin at x,0,0

Along [100] p2mg1'

No. 75.8.393

0,x,0 [24,0,w]
0,%,1/2 [21,0,wW]
0,%,0 [2u,u,w]

0,x,1/2 [2u,u,w]

2%,%,1/4 [0,0,0]

2x,x,3/4 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,z+1/2 [0,0,0]

0,0,3/4 [0,0,0]

0,0,1/2 [0,0,0]

Along [210] p2mm

a*=c/2

Origin at x,x/2,0

75.8.393 -3

p6;'/mmc

X,X,0 [u,u,w]
X,X,1/2 [u,0,wW]
X,x,0 [0,u,w]

,%,1/2 [G,u,w]

x,%,1/4 [0,0,0]

%,x,3/4 [0,0,0]



p6;'/mm'c 6/mm'm Hexagonal

No. 75.9.394 p6;' /m2/m'2'/c

-l

A\

-l

Origin at center (3'm'1l) at 3'2/m'c

Asymmetricunit y<x/2; y=>-x; 0<z<1/4

Symmetry operations

@1
(1/0,0,0)

(4) 2'(0,0,1/2) 0,0,z
(2,/0,0,1/2)

(7)2 x,x,0
(240,0,0)

(10) 2 x,%,1/4
(2,/0,0,1/2)

(13) T 0,0,0
(1/0,0,0)

(16) m x,y,1/4
(m,|0,0,1/2)

(19) m' x,x,z
(m,,]0,0,0)

(22) ¢ (0,0,1/2) x,x,z
(m,]0,0,1/2)

(2)3* 0,0,z
(3,/0,0,0)

(5) 6 (0,0,1/2) 0,0,z
(6,%]0,0,1/2)

(8)2 x,00
(2,/0,0,0)

(11) 2 x,2x,1/4
(2,/0,0,1/2)

(14)3*' 0,0,z; 0,0,0
(3./0,0,0y

(17)6 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(200 m'  x,2x,z
(m,[0,0,0)

(23) ¢ (0,0,1/2) x,0,z
(m,|0,0,1/2)

75.9.394 -1

(3)3 0,0,z
(3,%10,0,0)

(6) 6 (0,0,1/2) 0,0,z
(6,/0,0,1/2)

(92 0y,0
(2,10,0,0)

(12) 2 2x,x,1/4
(2,/0,0,1/2)

(15) 3" 0,0,z; 0,0,0
(3.710,0,0

(18) 6% 0,0,z; 0,0,1/4
(6,/0,0,1/2)

(21) m' 2x,x,z
(m,[0,0,0)

(24) ¢ (0,0,1/2) 0,y,z
(m,|0,0,1/2)



Continued

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

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

24 h 1

12 g .m.

12 f m..

Coordinates

(1) x.y.z [u,v,w]

(4) X,,2+1/2 [u,v,W]
(7) Y X2 [V,u,W]

(10) ¥,%,2+1/2 [v,u,w]
(13) X,¥.Z [0,V,W]
(16) x,y,2+1/2 [1,7,w]
(19) ¥,%,2 [V,d,w]

(22) y,x,z+1/2 [v,0,W]

X,2X,z [u,2u,w]
X,2X,z+1/2 [u,2u,wW]
2X,X,Z [2u,u,W]

2X,X,2+1/2 [2u,u,w]

x,y,1/4 [0,0,w]
X,y,3/4 [0,0,w]
v,X,3/4 [0,0,W]

¥,%,1/4 [0,0,w]

No. 75.9.394

(7); (13)

(2) y,x-y,z [V,u-v,w]

(5) y,x+y,z+1/2 [v,u-v,W]
(8) xX-v,¥,Z [u-v,v,w]

(11) x+y,y,z+1/2 [u-v,v,w]
(14) y,Xx+y,z [v,0+Vv,w]
(17) y,x-y,z2+1/2 [v,G+Vv,w]
(20) X+y,y,z [G+V,v,w]

(23) x-y,y,z+1/2 [G+Vv,v,W]

2X,X,z [20,0,w]
2x,X,z+1/2 [2G,0,W]

X,2%,Z [0,20,W]
X,2X,z+1/2 [0,20,w]

V,X-y,1/4 [0,0,w]

y,X+Yy,3/4 [0,0,wW]

X-y,y,3/4 [0,0,w]

x+y,y,1/4 [0,0,w]
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(3) X+y,X,z [U+V,0,w]

(6) X-y,x,z+1/2 [G+V,0,W]
(9) X, X+y,z [G,0+V,W]

(12) x,x-y,z+1/2 [G,0+Vv,w]
(15) x-y,x,Z [u-Vv,u,w]

(18) x+vy,x,z+1/2 [u-v,u,w]
(21) x,x-y,z [u,u-v,w]

(24) X, x+y,z+1/2 [u,u-v,W]

X,X,z [u,d,w]
X,X,z+1/2 [u,0,w]
X,X,Z [U,u,w]

X,X,Zz+1/2 [4,u,w]

X+y,X,1/4 [0,0,w]
X-y,X,3/4 [0,0,w]
X,X+y,3/4 [0,0,w]

X,X-y,1/4 [0,0,w]



Continued No. 75.9.394 p6;'/mm'c

12 e 2. x,0,0 [u,0,0] 0,x,0 [0,u,0] X,X,0 [4,u,0]
x,0,1/2 [u,0,0] 0,%,1/2 [0,u,0] X,X,1/2 [4,u,0]
X,0,0 [1,0,0] 0,%,0 [0,4,0] X,X,0 [u,u,0]
x,0,1/2 [G,0,0] 0,x,1/2 [0,u,0] X,X,1/2 [u,u,0]

6 d mm2 x,2x,1/4 [0,0,w] 2X,%,1/4 [0,0,w] X,X,1/4 [0,0,w]
X,2%,3/4 [0,0,wW] 2x,x,3/4 [0,0,w] X,X,3/4 [0,0,w]

4 ¢ 3m. 0,0,z [0,0,w] 0,0,z+1/2 [0,0,w]
0,0,z [0,0,w] 0,0,z+1/2 [0,0,w]

2 b 6m2  0,0,1/4 [0,0,w] 0,0,3/4 [0,0,w]

2 a 3'm. 0,0,0 [0,0,0] 0,0,1/2 [0,0,0]

Symmetry of special projections
Along [001] 6m'm Along [100] p2mg Along [210] p,»2m'm’

a*=c a*=c/2
Origin at 0,0,z Origin at x,0,0 Origin at x,x/2,0

75.9.394 - 3
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