
INTERNATIONIAL TABLES
FOR

CRYSTALLOGRAPHY

Volume A

SPACE.GROUP SYMMETRY

Edited by

Theo Hahn

Third, revised edition

Publishedfor

T H E  I N T E R N A T I O N A L  U N I O N  O F  C R Y S T A L L O G R A P H Y

bv

K L U W E R  A C A D E M I C  P U B L I S H E R S
D O R D R E C H T  /  B O S T O N  /  L O N D O N

1992



I  4' lam d Dl'n
No. l4l
ORIGIN CHOICE I

I 4,la 2lm 2ld

4 lmmm

:  T ,

Tetragonal

Pattersonsymmetry I4 lmmm

1_a

9,
) ,  1 -
a '

(4) 4-(0,0,1) I,-I,z
(8) -2 x,i,O

( 1 2 )  4 -  0 , * , 2 : 0 , L 1
(16)  d ( l , l , l )  x - I , x ,z

(4) 4-(0,0, l )  I , I  ,z
(8) -2 x,r+ +,1

(12) 4- 0,0,2; 0,0,0
( 1 6 )  d ( l , l , l )  y + l , x , z

I .
1 'o

t -
10

Or ig in  a t  4m2,  a t  O , l , - *  f r om cen t re  (2 lm)

Asymmetr ic  un i t  OSxS*;  0(y( | ;  0(z<l

Symmetry operations
For (0,0,0)+ set
( l )  I
(s)  ? I ,y , t
(9 )  I  0 ,1 ,1

(13 )  n ( * ,0 , * )  x , I , z

Fo r  ( i , 1 , * )+  se t
( l )  , ( * , + , * )
(5) 2(0,1,0) 0,y,*
(9) I  1,0,1

(13) m x,0,2

(2) 2(0,0,+)
(6) 2 .r ,1,*

(  l 0 )  a  x , !  , l
(14)  m 0, t ,2

(2) 2 0,0,2
(6) 2(*,0,0)

(10 )  b  x , ! , *
(14 )  n (0 , i , i )

L L .
1 t 1 ; 4

r ,0,  i

I , y , z

(3) 4* (0,0,  I )  - I  , I ,z
(7) ?(tr,t 'o) x,x,I

( l l )  4 .  0 ,0 ,2 ;  0 ,0 ,0
(15)  d (1 , - l , l )  x t I , x ,z

(3 )  4* (0 ,0 ,1 )  I , I , z
(7) ? x,x,O

( l l )  4 .  L0 ,z ;  * ,A , t
(15)  d ( -1 ,1 ,1 )  x+ I , I , z

: .  ! _a  t -  1 , 2 (
14 2 ; - \ '

I J

2 - t .  r  r.::,1- 17

i.r rT

472



32  i  I  ( l )  x , y , z  Q)  r+ t , y+ t r ,7+ t  (3 )  i , x ' r | , 7+ l  (1 )  y+1 ,1 ,7+ l  hk l :  h+k+ l :2n
(5)  . f i  * , ! ,?+t  (6)  x ,y++,z+t  (7)  y* | , r *  l -Z+t r  (8)  y , r ,Z  hko:  h ,k :Zn
(9)  r ,y+-* ,z+I  (10)  x+ l ,y ,z+ l  ( l l )  y ,x ,z  (c2)  !+ t r ,x+t t ,z+t r  0k l :  k+ l :2n

(13)  r i { ,y** ,2* l  (14)  x ,y ,z  (15)  y+ * , r ,2+ I  (16)  y ,xr I ,z+ ' f  
[ t r r t .?T} ;0 ,
hQO: h:Zn
h h O :  h : 2 n

CONTINUED

Positions
Mulliplicity,
Wyckoff letter,
Site symmetry

1 6  h  . m .

1 6  I  . . 2

1 6  I  . 2 .

8  e  Z m m .

8 d

8 c

. 2 1 m .

.Z lm .

4 m 2
4 m 2

Coordinates

(0,0,0)+ (+,*,*)+

0 , 1 , 2  * , y + 1 , 7 + *  Y , t , z + I  Y + + , O , 2 * 1
t ,y ,Z+ I  0 ,y+  l t ,Z+ I  y++, t ,2++ y ,O,Z

x , x , 0  I + * J + + , t r  f , . r + | , f  x + 1 , f , 1
I , t + + , 1  y + l , x , I  x , i , 0  I + ' * , x + * , 1

. x , * , *  t + + , 1 , i  l , r + | , 3  1 , r , 1
f , l , *  . r + * , 1 , *  I , x , l  l , r + * , *

0 ,0 ,2  0 ,Lz* I  * ,0 ,2+1 + ,+ ,2+) t

No. I4l I 4 r l amd

Reflection conditions

General:

I  - 2 n + l
2 h + l : 4 n

I : 2 n + l
h : 2 n

l : / n + l
Z h + l : 4 n

1 : l n + l
h , k : Z n ,  h + k + l  : 4 n

I  - 2 n + l
2 h + l : 4 n

Special: as above, plus

no extra conditions

hkl :
or

4 b
4 a

0,1, i  * ,1 ,1  1 ,+J t ,0 , i  I
0 , * , *  l , l , f  1 , r , 1  1 , 0 , 1 )

0,0,*  o , l , i  I
0,0,0 g3, I  

)

hkl :
or

hk l :
or

hkt :
or

hkt :
or

Symmetry of special proiections

Along [001] p 4mm
a ' : I a  b ' : * b
Origin at 0,0,3

Maximal non-isomorphic subgroups

Along i l001 c2mm
a' :b b ' :c
Origin at x,0,*

Along I  l0 ]  c2mm
s ' :  l ( - a+b )  b ' :  * c
Origin at r,r,0

|  [ 2 1 1 4 t 2 2  ( l ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 ; 8 ) +
QV aJa  |  |  ( I 4 r l a  )  ( l  ; 2 ;3 ;4 ;9 ;  l 0 ;  I  l ;  t 2 )+
[ 2 l I 4 p d  ( r ; 2 ; 3 ; 4 ; t 3 ; t 4 ;  1 5 ;  1 6 ) +
t 2 l l 4 2 d  ( l ; 2 ; 5 ; 6 ; l l ; 1 2 ;  1 5 ;  1 6 ) +
l z l l 4 m Z  ( r ; 2 ; 7 ; 8 ;  l l ;  1 2 ;  1 3 ;  l 4 ) +
l 2 l l 2 l a 2 l m r ( I m m a )  ( r ; 2 ; 5 ; 6 ; 9 ;  l 0 ;  l 3 ;  l 4 ) +
l 2 l l 2 l a l 2 l d ( F d d d  )  ( l ; 2 ; 7 ; 8 ; 9 ;  l 0 ;  l 5 ;  l 6 ) +

IIa none

IIb none

Maximal isomorphic subgroups of lowest index

I Ic  [311 4r lam d(c '  :3c) ;  [9 l I  4r lamd(a '  :  3a,b ' :  3b)

Minimal non-isomorphic supergroups

|  0 ) F d 3 m
III I2)C 4zl a md (2c' : c)(P 4zln n m )
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I4 ' lam d DN
No. l4l
ORTGIN CHOICE 2

I 4,la 2lm 2ld

4 lmmm

Patterson

a- 1 ,

10

.;oo;-
1 -  i -

ioo;-
i +  i +

Tetragonal

symmetry I4lmmm

! _
4 ,

o
r'\

I

o)
or

2

LY

o

Ir-V-;sic-
i#1$ffi
i#1$ffi

t  r ( l i :  l r f i i : l
S i T E I '

! ,
1 ' -o

p

i6
' O
1 -

'o
p

Orig in at  centre (2 lm) at  b(Z lm,21ln)d,  a t  0 , - l  , I  f rom 4m2

Asymmet r i c  un i t  0 ( r ( l ;  - l ( y< l ;  0 (e ( *

Symmetry operations
For (0,0,0)+ set
( 1 )  I
(5)  2_ l ,y , *
(9) I 0,0,0

(13 )  n ( i , 0 , * )  x ,0 ,2

For  (* ,1 ,1)+ set
( l )  r ( , ,+ , * )
(5) ?(0, i ,0)  0,y,0
(9)  I  l , l , l

(13\  m x, I ,z

(2) 2(0,0,1t) 1,0,2
(6) 2 r,0,0

(10 )  a  x , l , I
(14)  m 0, t ,2

(4) 4-(0,0,1) 1,0,2
(8)  ?  x , f+ f  , f

( 1 2 )  4 -  0 , 1 , 2 ; 0 , 1 , *
(16)  d ( l , l , i )  x ,x ,z

(4) 4-(0,0,1) 1,0,2
(8) _2 r , f  + l , l

(12\  4-  0,1,e;  0,1,1
(16)  d ( l , t , l )  x ,x ,z

(3) 4* (0,0, I)  - I  , t ,z
(7) ?(1,)t ,o) r , .x**,*

( l l )  4 .  * , - I , z ;  * , -1 , *
(15)  d(1, - l , l )  x+t r ,1 ,2

(2 )  2  0 ,1 ,2
(6)  2(* ,0 ,0)  x , l , i

( 10 )  b  r , ) , 0
(  14)  n(0,1,  * )  I  ,y  ,z

(3 )  4 . (0 ,0 ,1 )  I ,Lz
(7) ?(tr ,L0) x,x- l , l

( l l )  4 .  l . I , z :  L I , I
(15)  d ( - l , l , l )  x+L i ,z

-oooc o'
a) /:\.YooY
4 1
J .  l .

r;oo;*

o,oo?
i +  i +
.t_ I_

i?DooAi,
r . t  r t

i-YooYi-
: +  1 L
4  4 ' �
1 t

. 4 r : \ n 4 .'o""c
*9oo?i-

4 1

l *  ! .-ooo;
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CONTINUED No. l4l I 4 , l amd

Generators selected (l);  t(1,0,0); t(0,1,0); t(0,0,1); t(*,tr,D; Q); (3); (5); (9)

Positions
Mutripticiry, Coordinates Reflection conditions
Wyckoff letter,
Site svmmetry (0,0,0)+ (*,*,1)+ 

General:

32 i  I  ( l )  x ,y ,z  (2 )  r+ [ ,y ,x+ ]s  (3 )  y+  I ,x+1,2 ] I  (4 )  y+ I ,x+ l ' z * l  l \ l  :  h+k+ l :2n
6)  i++ ,y ,2+*  (6 )  x , j , i  (7 )  y+ I ,x+ l ,Z+!  (8 )  t+  I , l+1 ,7+ l  4 t r9 ,  h ,k :Zn
(9 \  r ,y , i  (10)  r+* ,y ,2+*  ( l l )  y+  1 , r+1 ,2+ l  Qq y+1,x+ l ,z++ Ok l_ :  k+ l  :2n

( l '3 i  x i l , y ,7+1 Q4)  x ,y , i  (15)  t+  l , r+ I ,z+  t  (16)  y+ | ,x+ l ,z+ I  hh l . :  2h+ l  :4n
001: I  :4n
h00: h:2n
hfro: h:zn

Special: as above, plus

16  h  .m .  0 ,1 ,2  + ,y ,2++  y+1 ,1 ,2 * I  y+1 , * ,2+ l  no  ex t ra  cond i t i ons
* , y , 2 + I  0 , j , 2  y + 1 , 1 , 2 + I  y + I , I , z + 1

1 6  g  . . 2  x , r + * , l  r + r l � + l , l  r , x + 1 . , 1  r + * , t + l , l  h k l :  I  - 2 n + l
-  

I , f + l , l  y + | , r * l , l  x , I * I , I  . t + * , r + l , i  o r  2 h + l : 4 n

16  J  .2 .  r , 0 ,0  5+* ,0 , t  t , t+ l , f  { , f+ t , i  hk l :  I  -Zn+ l
t ,0 ,0  r * * ,0 ,1  l , f+ l , l  l , . r *1 , *  o r  h :2n

8  e  2 m m .  0 , 1 , 2  0 , 1 , 2 . + I  t , I , Z + t  , , 1 , 2 + I  h k l :  l : / n + l
o r  Z h + l : 4 n

8 d  .2 lm .  0 ,0 , *  + } ,0 ,0  l , l , l  l , l , l  I  hH :  I  :2n+ l
8  c  . 2 1 m .  0 , 0 , 0  * , 0 , *  * , 1 , 1  l , l , l  (  o r  h , k : 2 n ,  h + k + l : 4 n

4  b  4 m 2  0 , 1 , i  0 , t , 1 \  h k t :  l : 2 n * l
4  a  4m2 0 ,1 ,1  t t , l , l  

t  
o r  2h* l :4n

Symmetry of special proiections

Along [001] p4mm Along t l00l  c2mm Along [110] czmm
a' : la-  

-b ' :  
Ib a ' :  b b ' :  c a ' -  t ( -a+b')  b ' :  Ic

Origin at 1,0,2 Origin at r, l, l  Origin at x,x+l,l

Maximal non-isomorphic subgroups
I  I 2 l I 4 t 2 2  ( l ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 ; 8 ) +

IZV a la  I  l ( I  4 r la )  ( l  ;2 ;3 ;4 ;9 ;  l0 ;  l l ;12)+
I2) I4nd ( l ;2 ;3 ;4 :13 ;14 ;  15 ;  16)+
I 2 1 I 4 2 d  ( t ; 2 ; 5 ; 6 ; t r ; 1 2 ;  1 5 ;  1 6 ) +
I 2 l I 4 m 2  ( r ; 2 ; 7 ; 8 ;  1 l ;  1 2 ;  1 3 ;  l 4 ) +
I 2 l I 2 l a 2 l m  l ( I n m a )  ( l ; 2 ; 5 ; 6 ; 9 ;  l 0 ;  1 3 ;  l 4 ) +
l 2 l l 2 l a r 2 l d ( F d d d  )  ( l ; 2 ; 7 ; 8 ; 9 ;  l 0 ;  l 5 ;  l 6 ) +

lla none
IIb none

Maxlmal lsomorphic nrbgroups ol lowest index
IIc l3 l l  4Jam d(c '  :3c);  [9] I4r  lamd(a'  :  3a,h '  = 3b)

Mlnimal non-isomorphic supergroups
I FjFdSn
tr  [2W Aamd(2c' :  c)(P4zlnnm)
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R  3 c D3o 3 m Trigonal

symmetry R3 mNo. 167
HEXAGONAL AXES

Origin at centre ( 3 )

Asymmetric unit

Vertices

R 3 2 l c Patterson

3 -oO*+
O3+

.-o*:F
t*O"

* *O
+-o

5 n6-",o
! f
J

1 _
A

3*ov
t+O
3-O

*-O.-'t
tV
i +
I
1

+o"
* + O-o

j-o,--,
\_/
+

at  3c

+-
\24

v

I

)
6

oo+*
o+
o+_

,-O-
rV
1 a

{ +

o+
o+-

oo-
1 T

*-oo oo-
+ i +

O(r( i ;  0(y( f ;  0(z( t ;  x<. ( l+y) l ) ;  y (min( l -x , ( l+ ts1121
0,0,0 * ,0 ,0  i ,+ ,0  1, i ,0  0 ,+,0
0,0, r t  t ,0 , t  l , * , ' i l  + , i , *  0 ,* ,#

9"tt-;
+-ooo+* Io

6 -

,Y+op
\ J f -  T T

s"?;;*
4 -  - O
ooi/"r

,qo
z a
I-,oo

L
6 T
2
l -

5 r
6 ' /

S(%foP r"."7
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CONTINUED

Mult ip l ic i ty ,
Wyckoff letter,
Site symrnetry

No. 167

0,0 ,2
0 , ) , 1
o,o,z; o,o,o

2x ,x ,7

Symmetry operations

For (0,0,0)+ set
( l )  I
( 4 )  Z  x , x , I
(7) |  0,0,0

(  l 0 )  c  x , i , z

For  (1,1,* )+ set
( l )  r ( l , l , i )
(4 )  ? (+ '+ ,0 )  x , x - l � *
( 7 )  |  * , * , *

(10 )  g ( * , - * , * )  x+L I , z

For  (* , f , f ) *  set
( l )  / ( * , i , i )
(4) ?(+,+,0) x,-r+| , ;
(7)  |  * ,+ ,+

( 1 0 )  S ( - * , * , * )  x * l . I , z

Generators selected (l);

Positions

R 3  c

(2) 3" 0,0,2
(5)  ?  r ,0 ,1
(8)  3 .  0 ,0,2;  0 ,0,0

( l l )  c  x , 2 x , 1

(2 )  3 . (0 ,0 , t )  l , I , z
(5 )  2 ( * '0 ,0 )  x , * , t
(8 )  3 -  I , -Lz ;  + , -+ , *

( l  l )  g ( * , i , * )  x , Z x - L z

(3) 3-
(6) ?(e) 3-

(t2) c

(3)
(6)
(e)

(r2)

(3)
(6)
(e)

(r2)

3-(o,o, i )  I ,o,z
2  l , v . *
3 -  I ' ,1 ,2 ;  1 ' l , t
g ( i ,+ , * )  2x ,x ,z

3-(o,o, l )  I , \ ,2
2(0,* ,0)  * ,y , *
3 -  - t , * ,2 ; -+ ,+ , *
g( * , * , * )  Zx_Lx ,z

(2) 3.  (0,0, i )  0,* ,e
( 5 )  ?  r , l , +
( 8 )  3 '  |  , l , z ;  1  , I , I

( l  l )  g ( * , i , * )  x ,2x ,z

Coordinates

(0 ,0 ,0 )+  ( i , * , * )+  ( * ,1 , i )+

t ( 1 ,0 ,0 ) ;  t ( 0 ,1 ,0 ) ;  t ( 0 ,0 ,1 ) ;  t ( l , l , l ) ;  Q ) ;  ( ) ;  ( 7 )

36 f  |  ( l )  x ,y  ,z  (2)  j ,x -y  ,z  (3)  t+  y  ,X,z
(4)  y ,x ,Z+* (5)  x-y , j ,Z1 '+ (6)  N,x+y,Z+,
Q) r , r ,Z (8)  y , i+y,Z (9)  x-y ,x , -z

Q0) y , r ,z++ ( l  l )  r ty ,y ,z*+ (12)  x ,x-y ,z* I

Reflection conditions

General:

h k i l  :  - h + k + l : 3 n
h k i 0  :  - h + k : 3 n

hh lh l :  I  : 3n
h h \ l  : h + l : 3 n ,  l : 2 n
0 0 0 /  :  l : 6 n
h h 0 0  :  h : 3 n

Special: as above, plus

no extra conditions

hkil l : 2 n

l : 2 n

l : 2 n

I : 2 n

hkit

A long  [210 ]  p2gm
a ' : t rb  b ' : l c
Origin at x,Ix,O

I  8  e  .2  r ,0 ,1  0 ,x ,  *  r ,x , I  t ,0 ,1  0 , f  ,  I  x ,x , l

l8  d  i  + ,0 ,0  0 , * ,0 l ,  + ,0  0 , l ,  +  l ,o ,  *  + ,+,+

12  c  3 .  0 ,0 ,e  0 ,0 ,7++  0 ,0 ,2  0 ,0 ,7+ !

6  b  3 .  0 ,0 ,0  0 ,0 , *

6  a  32  0 ,0 ,1  0 ,0 ,1

Symmetry of special projections

Along [001]  p6mm Along [ l00]  p2
s t : [ (2a+h)  h ' : * ( -a+b )  s ' : [ ( )a+4b+c )  6 ' : [ ( -a -Zb+c \
Origin at 0,O,2 Origin at x,0,0

hkil

hkit
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P 6 s m c C2,
No. 186 P 6 ' m c

6 m m Hexagonal

Patterson symmetry P 6lmmm

, *

bo
t .
1 -

"o
l .

bo
l .

oo-
Q +
o i .

ool-
t*

bo* o
l .o

l9o oor-

Orig in on 3ml  on 63mc

Asymmetric unit 0(x(l;

Vertices 0,0,0
0 ,0 ,1

Symmetry operations

( l )  I
(4) 2(0,0,*) 0,0,2
(7)  m x, I ,z

(10 )  c  x , x , z

0 ( y ( * ; 0 ( z ( l ;
* ,0 ,0  l ,  * ,0
* , 0 , 1  l , l , l

3* 0,0,2
6-(0,0,*) o,o,z
m x,2x,z
c x ,0,2

x3(l+y)12; y{x12

(3) 3- 0,0,e
(6) 6*(0,0,*) 0,0,2
(9\ m 2x,x,z

(12) c 0|!,2

(2)
(5)
(8)

( l  l )
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CONTINUED

Generators selected (l);  l(1,0,0); /(0,1,0); /(0,0,1); (2); (a); Q)

Positions
Muttipticity, Coordinates Reflection conditions
Wyckoff lelter,
sile s'mmetry 

General:

12  d  |  ( l )  x , y , z  (2 )  j , x - y , z  (3 )  X+y , I , z  hh2h t :  l : 2n
(4 ) f , y ,7++  (5 )  y , t * y ,7++  (6 )  x -y , x , z+ |  OOOI  : I : 2n
(7) j , I ,z (8) X+ y ,y,z (9) x,x-y ,z

(10)  y ,x ,7++ ( l l )  x -y , j ,7+t  (12)  X, I+y,7+l

Special: as above, plus

6 c  .m.  x , I ,z  x ,2x,7 2r , r ,z  I ,x ,7+l  I ,2L,1+l  2x,x ,7+|  no ext ra condi t ions

2  b  3 m .  * , 1 , 2  l , I , z * t  h k i l : l : 2 n
o r  h -k :3n+  |
o r  h -k :3n+2

2  a  3m .  0 ,0 ,2  0 ,0 ,2 *  +  hk i l  :  l : 2n

Symmetry of special proiections

Along [001]. p6mm Along [100] p lS I Along [210] p tm I
a ' : a  b ' : b  g t : [ ( a + 2 b )  b , : c  a , : L b  b ' : t c
Origin at 0,0,2 Origin at 1,0,0 Origin at x,*x,0

Maximal non-isomorphic subgroups
I  t z ) P q  l  I  ( P 6 3 )  l ; 2 ; 3 ; 4 ; 5 ; 6

[ 2 1 P 3 m  I  l ; 2 ; 3 ; 7 ; 8 ; 9
[2 ]P3  l c  l ; 2 ;3 ;  l 0 ;  r r ;  r 2
[3 ]P  2p  c  (C  m c  2 r \  l ; 4 ;7 :  10
[ 3 ] P 2 n c ( C m c 2 1 )  l ; 4 ; 8 ;  l l
[ 3 ]P  2n  c  (C  m c  21 )  l ; 4 ;9 ;  12

IIa none

I Ib [3 ]H 6m c(a '  =  3a,b '  :  3b)(P Qc m)

Maximal isomorphic subgroups of lowest index
IIc [3]P 6n c (c' :  3c) ;[4lP 63m c (s' :  2a, b' :  2b)

Minimal non-isomorphic supergroups
| [2lP Qlmm c

[ I I  [ 3 lH  $mc(PQcm) ; t z ]P6mm(2c ' :  c )

No. 186 P 6 ' m c
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Cubic

Patterson symmetry Imi

m 3T,NIa
No. 206

Origin at centre ( 3 )

Asymmetric unit

Vertices

Symmetry operations
For (0,0,0)+ set
( l )  1
(5)  3 .  x ,x ,x
(9) 3- x,x,x

(13)  !  0 ,0,0
(17)  J .  . r , r , r ;  0 ,0,0
(21) 3- r,r,r;  0,0,0

For  ( { , } , f )+  set
( l )  r G , i , l )
( 5 )  3 . ( , ,+ ,1 )  x , x , x
(9) tr-G,I,L) x,x,x

(13)  I  o r , l , l
(17)  3 .  x ,x ,x ;  I , I , I
(21) 3 x,x,x;  I , I , I

3

l r l
t l x f l t
i o l : ; I i o - *
l r ' l : l
l = K : l : l

l---,--,r I A-ir- ---l*
1 4 . , i 1 . i  1
i i i l ' i  il i l . v i l ,

i f i : l v i - I
i r i i r l
,  i  

t l r  
L  i '  t ,

f 
----ri-

i i x i i i
i u ? x { f f o - rl" | + | r
i i t

t r -
t l

I Y
I -

l -o v

l -

I2 , la3

0 ( x ( i ;  0 < y ( * ;  0 ( z ( l ;
0 ,0 ,0  + ,0 ,0  * , * ,0  0 ,+ ,0

(2) 2(0,0,t), I,o,z
(6) 3.  i+ l ,x,X

(10)  3 - ( - l , l , i )  r+* , i+ t , t
(14) a x,y, I
(18) 1.  tuL,x+ l , i ;  0,* ,1
(22) 3- r+*,i- l,f; 0,0,*

z(min(.r ,  *-x,y,*-y)
r l l
4 s 1 t 1

(3)  2(0, i ,0)  0 ,y ,1
(7)  3 .  x+I , i -L I

(11 )  3 - (+ ,+ , - l )  f + l , f+ * , r
(15)  c  x , I ,z
(19) 1. x+I, i+tr,1: Lr,0
(23)  3-  f , f+ | ,x ;0 , | ,0

(4) 2(*,0,0) r,1,0
(8) 3. r,r+ r,x

(12) 3-( i , -1,*)  ' -Lx+I,r
(16) !  I ,y,z
(20)  1 .  t+ l , I+Lx ;  t ,0 ,1
(24) 3- i+[,x,i; [,0,0

(4) 2 ;,0,1
(8) 3.( t ,* , -*)  f+| , f+| , . r

(12) 3-(-* ,1,-*)  f -* , . r+l , i
(16) c 0,y,2
(20) l .  I , f - l ,x ;  l , -1,- l
(24) 3- f+*,x,Ii I,I,-I

(2)  2  0,1,2 (3)  2  1,y ,0
(6)  3*(* , - * , t )  ; - * , r+* , ;  (7)  3 . ( -* , * , * )  x+* , t+* , ;

(10)  3- (* , - * , - * )  r+* , f+* , f  ( l l )  3- ( -* , - * , t )  f+* , f+* , r
(14) b x,y,O (15) q x,0,2
(18)  l .  i - ] r ,x , I ; -1 , - l , l  (19)  l .  x - | , ,1+* , \ -1 ,1, - l
(22) 3- x+Li-|. , i ;  L-I, I  (23) 3- L,Ltl ,x; - l , l , l
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No. 206

/  ( 1 , 0 , 0 ) ;  l ( 0 , 1 , 0 ) ;  / ( 0 , 0 , 1 ) ;  t ( I J , I ) ;  Q ) ;  ( 3 ) ;

Coordinates

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

CONTINUED

Generators selected (1);

Positions

Mult ip l ic i ty ,
Wyckoff letter,
Site symmetry

Symmetry of special projections

Along [001]  p2mm
a ' :  I a  b ' :  l h
Origin at 0,0,2

A l o n g  I I l ]  p 6
s': l(Za-b-c) b': I(-a+Zb-c)
Origin at x,x,x

I a

(5) ;  (13)

Reflection conditions

h,k,l cy clically permutable

General:

h k l  :  h + k + l  : 2 n
O k l :  k , l : 2 n
h h l :  l : 2 n
h00:  h:2n

Special: as above, plus

no extra conditions

no extra conditions

h k l  :  k , l : 2 n

hk l  :  k , l  : 2n

Along [ 10] p2m I
s ' :  | ( -a+h )  b ' :  I c
Origin at x,x,O

3

48  e  |  ( l )  x , y , z  Q)  f+ * , j , 2 *  *  (3 )  i , y++ ,1++  (4 )  x+  I , t+ * ,2
(5 )  z , x , y  (6 )  z+* , i+S ,y  (7 \  z+* , i , t r *  (8 )  z , x+ I , i + *
(9 )  y , z , x  (10 )  i , z+  * , r+1  ( l l )  y+  + ,2+* , x  (12 )  ,+ l ,Z , x+*

( 1 3 )  x , i , Z  ( 1 4 )  x + l - y , Z + +  ( 1 5 )  x , ! * [ , 7 r ]  ( 1 6 )  i + l , y + 1 , 7
(17 )  2 , r , ,  ( 18 )  z+  I , x *Ly  (19 )  7+ ! , v , y+ l  (20 )  z , x+* , y+*
(21 )  y ,Z ,x  (22 )  y ,Z+* , x+1  Q3)  y+ I , z+* , x  (24 )  y+ t r ,2 , i * t

2 4  d  2 .  .  r , 0 , 1  ; +  j , 0 , 1  1 , x , 0  l , t + 1 , 0  0 , 1 , x  O , i , x + ,
i , O , l  - r + 1 , 0 , t  1 , i , 0  f , x + { , 0  O , 1 , i  0 , } , x + }

l 6  c  . 3 .  x , x , x  i + [ , x , x + *  f  , x + I , x + S  y + l , i * [ , I
I , f , f  y * l , x , i + . *  x , f + * , x + 1  i + l , x + ! , x

g  b  . 3 .  1 , + , 1  l , * , 1  1 , 1 , 1  l , l , l

8  a  . 3 .  0 , 0 , 0  + , 0 , +  0 , * , +  + , + , 0

Maximal non-isomorphic subgroups
I  [ 3 ) I a l ( I b c a )  ( l ; 2 ; 3 ; 4 ; 1 3 ; 1 4 ;  l 5 ;  l 6 ) +

t4lr
T4II
t4lr
T4]I
[2112t3

IIa t2lP a3
{z lP a3

IIb none

3 ( R 3 )  ( l ; 5 ; 9 ; 1 3 ; r 7 ; 2 r ) +
I  tn I  )  ( l  ;6;  t2;  13;r8:24)+
l ( n : )  ( l ; 7 ; r 0 ; t 3 ; t 9 ; 2 2 ) +
3 ( R 3 ) (1; 8; I  l :  13;20;23)+

( l ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 ; 8 ; 9 ;  l 0 ;  l l ;  l 2 ) +
l ; 2 ; 3 ;  4 ;  5 ;  6 ; 7  ;  8 ; 9 ; 1 0 ;  I  l ;  1 2 ;  1 3 ;  1 4 ;
l ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 ; 8 ; 9 ;  l 0 ;  I  l ;  1 2 ; ( 1 3 ; 1 4 ;

15; l6; l7 ; 18: '  19; 2Q; 2l ;  22; 23; 24
l5 ;  l 6 ;  l 7 ;  l 8 ;  19 ;20 ;21 ;22 ;23 ;24 )+ (+ ,+ ,D

Maximal isomorphic subgroups of lowest

I Ic  [27 ] I  a3 7a '  :  3a,  b ' :  3b ,  c ' :  3c)

Minimal non-isomorphic supergroups
I  t 2 l l  a -3d

U  V l P m 3 1 2 a ' :  8 , 2 b ' :  b , Z c ' :  c )

index
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