Crystal Point Space
system group groups
Triclinic ] P1
1 P1
Manaoclinic 2] P2, P2, C2
m Pm, Pc, Cm, Cc
2fm P2/m, P2,/m, C2/m, P2/c, P2,/¢c, C2/c
Orthorhombic [222) P222, P222,, P2,2,2, P2,2,2, C222, (222, F222, 1222,
I212121
mma2 Pmm2, Pme2,, Pec2, Pma2,, Pea2,, Pne2,, Pmn2,, Pba2,
Pna2,, Pnn2, Cmm2, Cmec2,, Ccc2, Amm2, Abm2, Amaz2,
Aba2, Fmm2, Fdd2, Imm2, |ba2, Ima2
mmm Pmmm, Pnnn, Pccm, Pban, Pmma, Pnna, Pmna, Pcea,
Pbam, Peen, Pbcm, Pnom, Pmmn, Pben, Pbca, Pnma,
Cmem, Cmeca, Cmmm, Cecm, Cmma, Ceca, Fmmm,
Fddd, Immm, |bam, |beca, Imma
Tetragonal b4 P4, P4,, P4,, P4, 14, 14,
P4, 14
4/m P4/m, P4,/m, P4/n, P4,/n, 14/m, I4,/a
P422, P42,2, P4,22, P4,2,2, P4,22, P4,2,2, P4,22, P4,2,2,
1422, 14,22
dmm Pdmm, P4bm, P4,cm, P4d,nm, Pdcc, Pdne, P4,me, P4, bc,
- l4mm, ldcm, |4,md, |4,cd
4m P42m, P42c, P42,m, P42,c, PAm2, P4c2, P4b2, P4n2,
I4m2, 14c2, 142m, |42d
4/mmm P4/mmm, P4/mcc, P4/nbm, P4/nnc, P4/mbm, P4/mnc,
P4/nmm, P4/necc, P4,/mmec, P4d,/mcm, P4dy/nbe,
Pa,/nnm, P4,/mbc, P4,mnm, P4,/nmec, P4,/ncm,
l4/mmm, l4/mcm, i4,/amd. 14,/ acd
Trigonal-
hexagonal Lg_! P3, P3,, P3,, R3
P3, R3
[32] P312, P321, P3,12, P3,21, P3,12, P3,21, R32
3m P3m1, P31m, P3¢1, P31¢, R3m, R3¢
3m P31m, P31¢, P3m1, P3c¢1, R3m, R3¢
L_E] P6, P6,, PBs. P6,, PB,, PB,,
P6
6/m P6/m, P6;/m
622 P622, P6,22, P6,22, P6,22, P6,22, P6,22
6mm PBmm, PBce, P6scm, PByme
6m PEm2, P6c2, PE2m, PB2¢c
6/mmm P&/mmm, P6/mcc, P6:/mem, P6/mme
Cubic i@ P23, F23, 123, P2,3, 12,3
m Pm3, Pn3, Fm3, Fd3, Im3 Pa3, 1a3
432 P432, P4,32, F432, F4,32, 1432, P4,32, P4,32, 14,32
43m P43m, F43m, 143m, P43n, F43c, 143d
m3m Pm3m, Pn3n, Pm3n, Pn3m, Fm3m, Fm3c, Fd3m, Fd3c,

Im3m, la3d
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Generators selected

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

4 1 1

2 h m..
2 g m..
2 f .m.

2 e .m.

1 d mm2
I ¢ mm2
1 b mm2

1 a mm?2

Pmm2 continued from the International Tables
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Coordinates

) 7T
e

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

(4) x,y.2

Reflection conditions

General:
no conditions

Special: no extra conditions
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Positions

Multiplicity,
Wyckoff letter,
Site symmetry

8 f 1

4 e m

4 d m

4 ¢ 2

2 b mm?2

2 a mm?2

Cmm2 continued from the International Tables

(1) x,y.z

|
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Coordinates

(0,0,00+ (5,5,0)+

(2) x,v,z (3) x,v,z
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(4) x,y.z2

Reflection conditions

General:

hkl : h+k=2n

Okl : k=2n
hOl : h=2n
hkO : h+k=2n
hOO: h=2n
0kO: k=2n

Special: as above, plus

no extra conditions
no extra conditions
hkl : h=2n

no extra conditions

no extra conditions



Comparison of P222 and P2,2,2 Spacegroups
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CONTINUED

Symmetry operations
(given on page 715)

Generators selected

Positions

Multiplicity,
Wyckoff letter,
Site symmetry

(1); £(1,0,0); ¢(0,1,0); ¢(0,0,1); #(

Coordinates

(0,0,0)+ (5,7.1)+

9% h 1 (Dxyz 2)x+3,9,z+1
(5) z,x,y (6) z+ 5,5+ 1,7
) y,z,x (10) y,z+3,X+1
(13) y+3,x+4,z+4 (14) 7+ 3,x+3,7+ 3
(A x+3,z+55+% (A8 x+3i,z+2,y+1
QD z+3,y+4x+1 22 z+4y+4x+3
(25) %,9,2 (26) x+ 3,y,Z+ 3
(29) 7,%,¥ (30) Z+3,x+ 3,y
(33) y,7,% (B4) y, 7+ 3,x+3
BN y+i1,x+2,z+2 B8 y+1,x+4i,2+1
@D x+iz+3y+3 @) x+3,7+0 542
45) z+1 5+ x+3 46)z+3,y+3ix+1
48 g .2 pyyti o I+ iyt
Jtoeny  FHLEY vyt
»tos  BI+tiLi y+iy+t
HIRYFI O LyyFi o nyELI+
y+59  y+tngy It
yyt+inis o yytni VELI+G
48 f 2. x,0, 1 ¥+30,7  1,x0
Hx+1,0 HE+ 1,3 X+71,3,7
x,0,2 x+14,0,1 3,
»HX+1,0 X+, ¥+1,5,1
32 e .3. X,X,X X+ 3,.%,x+1
X+ 35X+ 58+ FHLE+HLE]
X%, % X+ 3,5+ 3
T+ +5x+7 x+tpx+nxtg
24 d 4.. $,0,1 1,03 4,3,0 50
13,0 183 $13:7 30,7
24 ¢ 2.22 £,0,1 2,0,3 43,0 3,30
$0,3 0,7 150 1,30
16 b 32 %7%?% %7%7% %?%7% %7%7%
16 a .3. 0,0,0 10,1 0,11 110

(Continued on page 715)
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Q) xy+Liz+1
(7)) z+45,%5,y+
(1) y+3,7+35,%
(15) y+ 1,5+ 4,242
(19) x+3,7+ 3,7+ 2
23) Z+ 1,y +3,x+1
Q7 x,y+5z+1
Gl z+3,x5+1
(35) y+14,z+35,x
B9 J+3,x+3,7+1
43)x+i,z+5,y+1
@47 z+3,5+5,5+3
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No. 230 la3d

) (2); (3); (5); (13); (25)

Reflection conditions

h,k,l permutable
General:

@ x+3,9+3,2 hkl = h+k+1="2n

®) 7, x+1,75+14 Okl : k,l=2n

(12) 3+ 3,Z,x+3 hhl : 2h+1=4n
h00: h=4n

(16) y+4,x+3,z+1
(20) x+ 1,2+ 1,y +1
4) z+3,5+3,5+1
(28) X+ 3,y + 1,2
(32) z,x+ 3,y +3
(36) y+ 1,2, 5+
40) y+ 3, X+5,2+3
44 x+3,z+2,9+1
(48) z+ 5,y +3,x+3

Special: as above, plus

hkl : h=2n+1
or h=4n
0,3,x+3 hkl : 2h+1=4n
+1 31X+ 3
0,4,x+1
+i 0 oAty
X+3,X+3,% hkl : h=2n+1
F+ix+3,x+5 or h+k+1=4n
R+l
X 3T T
hkl © hk=2n, h+k+1=4n
or hk=2n+1,l=4n+2
or h=28n, k=8n+4and
h+k+l=4n+2
év%a% %7%7% hkl © hok=2n+1,l=4n+2
or hk,l=4n
%’%7% %’%’% hkl : h,k:2n,h+k+l:4n



CONTINUED
(from page 717)

Symmetry of special projections

Along [001] p4mm
a=1a b =1
Origin at 1,0,z

Along [111] p6mm

=1(2a—b—c) b =

Origin at x,x,x

Maximal non-isomorphic subgroups

I [21143d (220)
[2]114,32(214)
[211a31 (Ia3,206)

[3114,/a12/d (I4,/acd, 142)

[3114,/a12/d (14, /acd, 142)
{ [3114,/a12/d (I4,/acd, 142)

[4]11132/d (R3¢, 167)
[4]11132/d (R3¢, 167)
[4]11132/d (R3¢, 167)
[4]11132/d (R3¢, 167)
IIa none
IIb none

;4565 75
;45,6 7;
4;5;6;7

s >

>

s

;3
; 3
5 35
; 3;
; 3;
3;

s

suiesiieaiiosiioeiiosiiosioailoaies

Py

Maximal isomorphic subgroups of lowest index
IIc [27]1a3d (a =3a,b' =3b,c = 3c) (230)

Minimal non-isomorphic supergroups

I none

II [41Pm3n(a =iab =

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

(1) 1

5) 3" x,x,x

©) 37 x,x,x

(13) 2(%a 9 ) X, X _%%
(17) 4°(3 0 0) ,470
21) 47(0,5,0) 3.y,—
(25) 1 0,0,0
(29) 3* x,x,x; 0,0,0
(33) 37 x,x,x; 0,0,0
(37) d(iﬁnlu%) x+2,f,Z
41) 4- x04, 10,3

1
2
’

(45) 4+ 47)%2, _Za%a%
For (3,3,5)+ set

(1) 1(5,3,5)

(5) 3°(3,33) xx,x
9) 37(3,5,3) xxx
(13) 2(3,7,0) x,x+3,3
(17) 47(5,0,0) x,3,0
21) 4°(0.2,0) L.t
(25) 1 153

(29) 3" Xy X, X5 %a%>%
(33) 37 x,x,%; 1,5,5
(37) d(3,—3,3) xt1,52
41) 4- xO 1 3,01
(45) 4+ 43y727 %7%7%

3b,¢' = 3¢)(223)

(2) 2(0707%) JI,O,Z

(6) 3" X+3,x,%
(10) 37(7%7%7%) X+%,f+é,f
(14) 2 x,3+3.3
(18) 2(0,3,3) >+,
(22) 2(%703%) )C*%,%,x
(26) a x5
(30) 3* x—1 x+1
(34) 37 x+i,8—14
i) X,x2

;i) xy+iy
(46) d( %7_%> X—i_%ay?x

A
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(34) 3 x+%,f7%,f; %77% %

(38) d(3.3,3) xxz
%417_1) xay—’—%a)_)

HI_HZ) )E+%,y,x

(—a+2b—c¢)

No. 230

la3d

Along [110] c2mm

a'=ji(—a+b)

1
bI—EC

Origin at x,x+ 1,4

4; 13; 14; 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
; 45 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+

4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+
9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
; 12; 13; 18; 24; 25; 30; 36; 37; 42; 48)+
; 105 135 19; 22; 25; 31; 34; 37, 43; 46)+
; 11 145 18; 22; 25; 32; 35; 38; 42; 46)+

(3) 2(0,3,0) 0.y,
(7) 3" x+3,8—3,%
(11) 37(%7%77%) f+% (I_J X

(15) 4°(0,0,7) 1,0z
(19) 2 %,er%,y

(23) 4’(0,%,0) 0.y,
27 ¢ x312

(31) 3+ x+2,x+2, s 5?5?
(35) 37 %,x+4,x, 0,10
(39) 4 0,3,z 0,3,

(43) d(3,1,5) xpy
@47 4 15,05 1,50

(3)2 330

(7) 3+(7é7é7%) X+é,f+é,f
(11) 37(_(1_37_617(1_3) X—’—%?x—’—(n
(15) 4°(0,0,3) 3,0.z

(19) 2 gy+5.¥

(23) 47(0,1,0) 0,3

27) a x,0,z
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; 105 115 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+
; 10; 11; 12; 13; 145 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+
; 10; 115 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+

(12) 37(%77%7% )
(16) 4+<0a07%) _%a%az
(20) 4+(J7,0,O) X,*%,%
(24) 2 x+i,5,x

(28) b 1.y.z
(32) 3" X+1,%+3,x%; 3,0,3
(36) 3~ ¥+3,x,% 35,0,
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(36) 3~ Xt1,x,% 1.4,
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