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Origin at 4m 2, at 0,4 ,-} from centre (2/m)

0<z<t

Asymmetric unit

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

(1

5) 2 i,y,4

@1 0,4,

(13) n(3,0,4) x4,z
For (4,4,1)+ set
(hy t4,4,9)

(5) 2(0,4,0) 0,y,¢
1 1,04

(13) m x,0,z

19
4h

I4,/a2/m2/d

0<x<4,

0<y<4;

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

6) 2 x,i,4
(10) a x,y,i
(14 m 0,y,z

(2) 2 0,0,z

(6) 2(4,0,0) x,0,4

(10) b x,y,4

(14) n(0,1,3) 4,y,z

4/mmm

Tetragonal

Patterson symmetry I4/mmm

i

1
~—

+

SeloNiFE. olel¥ RNl
Cold 1o o>
ool Lol sl

100 100 108
- ~ e %+I -

+OO ®®+ %-QGO Fy +OO ®®+
Lod> e o

(3) 4+(090,*) —}9%92
(M 2(3,1,00 x,x,4
0,0,z; 0,0,0
(15) d(i,~4,1) x+i,%,2

(3) 4*(0,0,3) 4,4,z
7 2 x,x,0

(11) 4+ 1,0,z; 4,04
(15) d(-4,4.h) x+4,%,2

(4) 4-(0,0,1)
®) 2 x,%,0

*,—'},Z

(12) 4 0,4,z; 0,44
(16) d(*y*,%) x"*,X,Z

(4 4(0,0,%)

1,4,z

(8 2 x,x+4,4

(12) 4~ 0,0,z;

0,0,0

(16) d(t,4,1) x+i,x,2



CONTINUED No. 141 I 41/ amd

Generators selected (1); 1(1,0,0); (0,1,0); 1(0,0,1); t(4,4,3); (@; 3); (5); 9

Positions
Multiplicity, Coordinates Reflection conditions
Wyckoff letter,
Site symmetry
00,0+  (hhh+ General:
32 0 1 (1) x,y,z 2) x+4,5+4,z+4  (3) §.x+4,z+1 @) y+4,%,2+1% hkl : h+k+1=2n
(5) x+4,y,7+1 (6) x,§+4,7+1¢ (D y+i,x+4,72+44 (8) 3,%,2 hkO: h,k=2n
9) %, 5+4,2+4%  (10) x+4,y,7+3 (11) y,x,7 (12) y+4,x+4,2+4  Okl: k+1=2n
(13) x+4,5+4,z+1 (14) %,y,2 (15) y+4,%,2+1% (16) y,x+4,z+4% hhl: 2h+1 =4n
00l: ]l =4n
hQ0: h=2n
hh0: h=2n
Special: as above, plus
16 h .m. 0,y,z 1,y+4,z+4% §.bz+4 y+4,0,z+% no extra conditions
%,y,f"’} 0,y-+f,f+* )""LLZ"‘% y,O,f
16 g ..2 x,x,0 F+Hi,x+4,4 xx+ib x+i,5d hkl : | =2n+1
E+4,d x+ix,d x,%,0 T+4,x+4,4 or 2h+1=4n
16 f .2. xht  EHi bt x5 hkl : 1 =2n+1
it x+iid X, %XH i or h=2n
8 e 2mm 0,0,z 0,4,z+% 3,0,7+41 4,4,7+4 hkl : 1 =2n+1
or 2h+1 =4n
d .2/m. O04,& 4 i1 1,04 ‘ hkl : 1 =2n+1
2/m. 04F  Lid 141 1,03 or h,k=2n, h+k+l=4n
4 b Am2 004 0.4 Wkl : 1 =2n+1
4 a 4m?2 0,0,0 0,3,4 or 2h+! =4n
Symmetry of special projections
Along [001] p4mm Along [100} c2mm Along [110] c¢2mm
a'=ia b'=1ib a'=b b'=c a'=4(-a+b) b'=ic
Origin at 0,0,z Origin at x,0,% Origin at x,x,0
Maximal non-isomorphic subgroups
I [2114,22 (1;2;3;4;5;6;7;8)+
21 4,/Jal1(4,/a) (1;2;3;4,9;10; 11; 12)+
[2]14md (1;2;3;4;13; 14 15;16)+
(2}142d (1;2;5;6;11;12; 15; 16)+
[2]114m 2 (1;2;7;8;11;12; 13; 14) +
[2112/a2/m1(UImma) (1;2;5;6;9;10;13; 14)+
[2112/a12/d(Fddd) (1:2;7,8;9;,10; 15; 16)+
IIa none
IIb none

Maximal isomorphic subgroups of lowest index
Ilc (31I4/amd(c’=3c);[9]114,/amd(a’=3a,b'=3b)

Minimal non-isomorphic supergroups
I [3]1Fd3m
I [2]C4/amd(2¢'=c)(P4y/nnm)
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I4:/amd &
No. 141 I4,/a2/m?2/d

ORIGIN CHOICE 2

4/mmm Tetragonal

Patterson symmetry I4/mmm
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Origin at centre (2/m) at b(2/m,2,/n)d, at 0,-},+ from 4m?2
Asymmetric unit 0<x<4}; -{<y<4; 0<z<{¢

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

1

(5) 2 4,y.4

91 00,0

(13) n(4,0,4) x,0,z
For (4,1,4)+ set

(1) t(4,4,4)
(5) 2(0,4,0) 0,y,0
9 1 4,4,
(13) m x4,z

() 20,0,8) 1,0,z
%) 2 x,0,0
(10) a x,y,4
(14) m 0y,z

(2) 2 0,4,z
(6) 2(4,0,0) x,i,4
(10) b x,y,0
(14) n(0,4,4) i,y,2

(3) 4°(0,0,1) —1,1,2

(7N 2(3,4,00 x,x+i,4
(11) 4* 4,-4,7; 4,-4,4
(15) d(i,-1,9) x+4,%.2

(3) 4°(0,0,3) 1.1,z
(7) 2(4,4,0) x,x-1,1
(1) 4+ 4,4,z; 4,44
(15) d(—*’}y*) X+*’fyz
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4) 4(0,0,1) 1,0,z
B) 2 x,x+i,4

(12) 4 0,%1,z; 0,1,
(16) d(1,3,H) x,x,z

(4) 4(0,0,}) 1,0,z
8) 2 x,%x+i,4

(12) 4 0,%,z; 0,4,%
(16) d(4,4,9) x,x,z



No. 141 I4,/Jamd

CONTINUED

Generators selected (1); ¢(1,0,0); ¢(0,1,0); (0,0,1); t(3.44); (@; 3); ) O
Positions
Multiplicity, Coordinates Reflection conditions
s
000+  (Lih+ General:
32 i 1 (Dxy,z (2) x+4,5,2+4 Q) §+ix+iz+i (4 y+i,X+i,z+1 hkl : h+k+1=2n
(5) x+4,y,2+1  (6) x,5.Z (7 y+ix+1,2+4  (8) y+i,x+4,7+1% hkO: h,k=2n
9 %5,z (10) x+4,y,z2+4 (1) y+3,x+4,2+3F  (12) §+i,x+4,7+4 Okl : k+1=2n
(13) x+4,5,z+%  (14) £,y,2 (15) y+1,x+4,z+1  (16) y+i,x+1,z+¢ hhl : 2h+1=4n
00!: 1 =4n
h00: h=2n
hhO: h=2n
Special: as above, plus
16 h .m. 0,y,z 49,244 Jg+iiz+t y+iiz+i no extra conditions
i,y,Z2+%+  0,5.Z y+4,4,2+t y+i4,7+1
16 g ..2 x,x+4,3  *+4,x+1,4 Roax+ib x+dx+ld hkl : 1 =2n+1
58+, x+hax+di o xx+hi 0 XHixtig or 2h+1 =4n
16 f .2. x,0,0 £+4,0,4 Lx+i,1 1 x+id hkl : 1 =2n+1
£,0,0 x+4,0,4 f,x+4t 0 dx+dd or h=2n
8 e 2mm. 0,4,z 0,,z+f 4,47+ 4,47+ hkl : 1 =2n+1
or 2h+1 =4n
8 d .2/m. 00,4 400 1,1 44 hkl : 1 =2n+1
8 ¢ .2/Im. 00,0 14,03 4,44 4,4 or h,k=2n, h+k+|=4n
4 b dm2 04T 0Li| hid ;1 =2n+]
4 a 4m2 0,3, i,%,iS or 2h+1 =4n
Symmetry of special projections
Along [001] pd4mm Along {100} c¢2mm Along [110] c¢2mm
a'=1la b'=1b a=b b'=c¢ a’'=4(-a+b) b'=1ic

Origin at 1,0,z

Origin at x,1,1

Maximal non-isomorphic subgroups

I [2114,22 (1;2;3;4;5,6;,7;8)+
[2)14,/al11(I4,/a) (1;2;3;4;9; 10; 11; 12)+
(2)14md (1;2;3;4;13; 14; 15 16)+
[2]142d (1;2;5;6;11; 12; 15; 16)+
[2114m2 (1;2;7;8; 11;12; 13; 14)+
[212/a2/m1(Imma) (1;2;5;6;9;10;13;14)+
[2M2/al12/d(Fddd) (1;2;7;8,9; 10; 15; 16)+

IIa none
IIb none

Maximal isomorphic subgroups of lowest index
HOc [3M4/amd(c’=3c);[9]14,/amd(a’=3a,b’=3b)

Minimal non-isomorphic supergroups
I [3]Fd3m
I [2]C4/amdQ2c’'=c)(P4:/nnm)
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Origin at x,x+1%,4
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No. 167
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Origin at centre (3) at 3¢

y<min(1-x,(1+x)/2)

0<y<t; 0<z<5#; x<Z(1+y)/2;

0<x<%;

Asymmetric unit

Vertices

538



CONTINUED No. 167 R3c
Symmetry operations
For (0,0,0)+ set
1 2 3¢ OOz 3) 3= 0,0,z
4 2 x,x,4 (5) 2 x,0,2 (6) 2 0,y,4
(H 1 0,00 8) 3+ 0, 0 z; 0,0,0 “ 3- 0,0,z; 0,0,0
(10) ¢ x,%,z (1) ¢ x,2x,z (12) ¢ 2x,x,z
For (3,4,4)+ set
) t3.4.9) (2) 3*(0,0,%) 4.4,z (3) 3-(0,0,4) 4,0,z
4) 2(4,4,0) x,x-4,% (5) 2(4,0,0) x,i,% © 2 4,y,%
(M1 4,4, (8) 3+ 4,—4,z; +,~4,4 ) 3- §§,z, 1,44
(10) g(¢,-4,8) x+4,%,2 A1) g,4,d) x,2x-14,z (12) g(3,4,9) 2x,x,z
ORIEER)) 2) 3*(0,0,%) 0,4,z (3) 3-(0,0,%) 4,4,z
4) 2(4,3,0) x,x+i,% 3 2 xi,4 (6) 2(0,1,0) t,y,*:
(7) l %,&,‘k (8) 3+ i Z §’*’% (9) 3_ —‘},*,Z; _§7§,*
(10) g(-%,4,3) x+3,%,2 1y gd, é,%) x,2x,2 (12) g4, 4,4) 2x-4,x,2
Generators selected (1); 1(1,0,0); ¢(0,1,0); ¢(0,0,); t(3.4.4); (@; @, (D)
Positions ,
Multiplicity. Coordinates Reflection conditions
V\_’yckoff letter,
Site symmetry (0,0,0)+ G.1.H+ ¢80+ General :
36 f 1 (Dxy.z ) 7.x-y.2 (3) £+y.%.2 hiil 2 —h+k+1=3n
(4) y,x,7+4 (5 x-y,7,7+% (6) X,5+y,7+} hkiQ : —h+k = 3n
(N %,5,2 (8) y,x+y,Z () x-y,x,Z hh2hl: | = 3n
(10) y,%,z+4 (1) X+y,y,z+4  (12) x,x-y,z+3} hhOl :h+1=13n, 1= 2n
000! :1=¢6n
hh00 : h = 3n

Special: as above, plus

18 ¢ .2 x,0,3%+ o0x,4% xxi x0,1 0,21 x,x,1

18 d 1 £,0,0 0,3,0 1,30 04,4 4,0, 4,44 hkil
12 ¢ 3. 00,z 00z+} 00z 00,7+ hkil
6 b 3. 000 004 hkil
6 a 32 004 003 hkil

Symmetry of special projections
Along [001] p6mm
a’'=4Qa+b) b'=4i(-a+b)
Origin at 0,0,z

Along [100] p2
a'=4}Qa+4b+c)
Origin at x,0,0

539

b'=4}(-a-2b+c)

no extra conditions
21 =2n
:1=2n
1 =2n
1 =2n

Along [210] p2gm
a'=1ib
Origin at x,ix,0

b'=ie



P6:mc 2v 6mm Hexagonal

Patterson symmetry P6/mmm

Origin on 3m1 on 6.mc

Asymmetric unit 0<x<%; 0<y<4; 0<Lz<I1; x<(1+y)/2; y<x/2

Vertices 0,000 40,0 %40
0,0,1 40,1 %41
Symmetry operations
(1 (2) 3* 0,0,z 3) 3 0,0,z
4 2(0,0,4) 0,0,z (5) 67(0,0,1) 0,0,z (6) 6*(0,0,4) 0,0,z
() m x,%,z & m x,2x,z 9 m 2x,x,z
(10) ¢ x,x,z (1) ¢ x,0,z (12) ¢ 0,y,z

574



CONTINUED

No. 186

@,

2x,x,z7+1

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

Positions

Multiplicity, Coordinates

Wyckoff letter,

Site symmetry

12 d 1 (D)xy.z (2) 7,x-y,z (3) X+y,x,z
(4)f’y’z+£ (5)y,f+}’y2+2l (6)X—Y,X,Z+§
(7) y’x,Z (8) X+y1y’z (9) x’x—yaz
(10) y,x,z+4 (11) x-y,y,z+4 (12) £,x+y,z+4

6 ¢ .m. x, %,z x2x,z 2%%z Fx,z+} %2%,z+4

2 b 3m. 4.3,z %,4,z+4

2 a 3m. 00, 0,0,z+}

Symmetry of special projections
Along [001] p6mm

a'=a b'=b

Origin at 0,0,z

a'=4i(a+2b)
Origin at x,0,0

Maximal non-isomorphic subgroups

I [2]P6;11(P6;y) 1;2;3;4;5;6
[21P3m 1 1;
[2]P31c¢

1
(31P2imc(Cmc?2;) 1; 0
B31P2imc(Cmc2,) 1;4;8;11
[BIP2imc(Cmc2,) 1;4,9;12
IIa none
IIb [3]H6;mc(a’=3a,b'=3b)(P6;cm)

Maximal isomorphic subgroups of lowest index
He [3]1P6smc(c’=3c);[4]1P6smc(a’=2a,b'=2b)

Minimal non-isomorphic supergroups
1 [2]1P6s/mmc
II [31H6;mc(P6;cm);[2]P6mm(2¢'= ¢)

Along [100] pilg1l

b'=c .

575

P6smc

Reflection conditions

General :
hh2hl: 1 = 2n
000! : 1= 2n

Special: as above, plus

no extra conditions

hkil :1=2n
or h-k=3n+1
or h-k=3n+2
hkil :1=2n

Along [210] plIm1
a'=1ib b'=4c
Origin at x,4x,0



Ia3
No. 206

Origin at centre (3)

Asymmetric unit
Vertices

Symmetry operations

For (0,0,0)+ set
1

(5) 3* x,x,x

9 3 xxx

(13) 1 000

an 3* x,x,x; 0,0,0
1) 3- x,x,x;0,0,0

For (4,1, 1)+ set
ORIER X))

0<x<4;
0,00 10,0 44,0 0,40

0<y<4;

(2) 2(0,0,4). 1,0

6) 3* x+ixx

(10) 3-(-4,4.8) x+i,x+4,%
(14) a x,y,i

(18) 3+ i-4,x+1,%; 0,44

(22) 3- x+4,5-4,%,0,0,4

2 2 04,2
(6) 3*(4,-t,4) x-4x+i,x%

(10) 3-(3,~4,-4) x+i,7+4,%

14 b x,y,0
(18) 3* f-4,x,% —-4,-4,4
(22) 3— x+% x- %’ X, %’— ,%

K
St S

.....

| z

) 5

\ .
AN [
1
|

l':\ )

o

0<z<4,

m3
b
.............. .T:.v

..............

3¢
->

z<min(x,}-x,y,i-y)
1,44

(3) 2(0,4,0) 0,y,%

(7) 3* x+i,5-4,%

(11) 3-(4, % -8) P+ E+x
(15) C xy‘yz

(19) 3+ x+ig+4,% 1,40
(23) 3- %,7+},x; 0%0

(3) 2 4,y,0
(7) 37 (-4,8,8) x+i,3+8,%

(11) 3 (—%v_%9%) f+*9X+%’x

(15) a x,0,z
(19) 3" x4, 5+3, %, -4,4,-4
(23) 3 x8+hx; -444

622

Cubic

Patterson symmetry Im3

4 2(4,0,00 x,1,0

8) 3+ £,x+ix

(12) 3- (% -0 r-ix+ix
(16) b t,y,z

(20) 3+ x+1,8+4,x; 4,0,4
(24) 3- f+4,x,%; %OO

(4) 2 x,0,
(8) 3+(%’6, é) -x-+§yf+&9x
(12) 3-(=4,4,-4) T-4,x+4,%
(16) ¢ 0,y,2

(20) 3* %.E-4,x; 4,4,
(24 3~ f+ix % 44



CONTINUED

No. 206

Ia3

Generators selected (1); 1(1,0,0); 1(0,1,0); (0,0,1); t(3,4,%); @; Q) (13)
Positions
Multiplicity, Coordinates Reflection conditions
Bt b
ymmetty 0,0,0)+ (4,4, H+ h,k,l cyclically permutable
General:
48 e 1 (Dxyz (2) x+31,5,2+14 (3) x,y+4,7+4 (4) x+1,5+4,7 hkl : h+k+1=2n
(5) z.x,y (6) z+4,7+4,7 (7) z+4,%,y+4 (8) z,x+4,5+14 Okl: k,1=2n
9) y,z,x (10) y,z+4,%+4 (11) y+4,7+4,x (12) §+4,7,x+4 hhl: | =2n
(13) £,3,Z (14) x+1,y,7+% (15) x,5+4%,z+% (16) x+4,y+4,z h00: h=2n
U7 z,x,y  (18) Z+4,x+4,y (19) z+4,x,7+14 (20) z,x+4,y+4
@n y,z,x (22) y,Z+i,x+4 (23) y+i,z+4,x  (24) y+i,2,5+4

Special: as above, plus

24 d 2 x,0,4 x+4,0,1 4.,x,0 3,x+40 0,4,x 0,3,%x+4 no extra conditions
0,7 x+31,0,4 3,50 4$,x+4,0 0,3, 0,i,x+3}

16 ¢ .3. x,x,x X+i,F%x+% X x+i,%+%  x+i,x+4% no extra conditions
xE5X x+ix,X+4 x,X+ixt+d FHixt+ix

8 b 3. 4144 Liui 444 Lid hkl : k,1=2n

8 a .3. 0,00 40,4 0,4,4 34,40 hkl : k,1 =2n

Symmetry of special projections

Along [001] p2mm Along [111] p6 Along [110) p2mg

a'=1ia b'=1b a’'=14Qa-b-c) b'=4(-a+2b-c) a'=4(-a+b) b'=1ic

Origin at 0,0,z

Maximal non-isomorphic
I (3Hal({bca)

Origin at x,x,x

subgroups

(1;2;3;4;13; 14; 15; 16)+

Origin at x,x,0

[4]113(R3) (1;5;9;13;17;2)+

[4)113(R3) (1;6;12;13;18;24)+

[41113(R3) (1;7;10; 13, 19; 22) +

[4]1T13(R3) (1;8;11;13,20;23)+

[2112,3 (1;2;3;4;5;6,7,8,9;10; 11, 12)+
IIa [2]Pa3 1;2;3;4;5;6;7;8,9;10; 11; 12; 13; 14; 15, 16; 17; 18; 19; 20; 21, 22; 23,24

{2]Pa3 1;2;3;4;5;6,7;8,9,10; 11; 12; (13, 14; 15, 16; 17; 18, 19; 20; 21; 22; 23; 24)+(4,4,D)
Ib none

Maximal isomorphic subgroups of lowest index

Ilc

Minimal non-isomorphic
I [21Ia3d

[2711a3 (a’=3a,b’=3b,c'= 3¢)

supergroups

Il [4]Pm3(2a’=a,2b'=b,2c'=¢)

623





