CONTINUED No. 221 Pm3m
Generators selected (1); #(1,0,0); ¢(0,1,0); 7(0,0,1); (2); (3); (5); (13); (25)

Positions
Multiplicity, Coordinates Reflection conditions
Wyckoff letter,
Site symmetry h,k,l permutable
General:
48 n 1 D) x,y,z 2) x,y,z 3) x,y,z 4) x,9,Z no conditions
(5) z,x,y (6) z,%,y (7 z,%,y (®) z,x,y
(13) y,x,2 (14) y,x,z (15) y,x,z (16) y,x,z
(17) x,z,y (18) x,z,y (19) x,z,y (20) x,z,y
(21) z,y,x (22) z,y,x (23) Z,y,x (24) z,y,x
(25) x5,z (26) x,y,Z 27 x,y,z (28) x,y,z
(29) z,x,y (30) z,x,y (31) z,x,y (32) z,x,y
(33) y,z,x (34) y,Z,x (35) y,z,x (36) y,z,%
(37) y,%,z (38) y,x,z (39) y,x,Z (40) y,x,Z
(41) x,z,y (42) x,z,y (43) x,z,y (44) x,z,y
45) z,y,x (46) Z,y,x (47) z,y,x (48) z,y,x
Special: no extra conditions
24 m ..m X,X,7 X,%,z X,x,Z X,X,Z Z,X,X Z,X, X%
Z,X,X Z,X,X X,2,X X,2,X X,Z,X X,Z,X
X, X, Z X, X,z X,X,2 X, X, 2 X,2,X X,2,X
X,Z_,.f X,Z,X Z,X,.f z,i,x vav-x Z,f,f
24 l m A %7y7Z %a)_}7z %7)’72 %7.)_}’2 Z?%’y Z?%’}_}
Z3,Y Z3,¥ Y23 Vi2,3 Y23 ViZ,3
NEN V1,2 Y, 1,2 V.12 3.2, 3,2,
5%, 5,2,y A A Y3 Y1
24k m.. 0,y,z 0,5,z 0,9,z 0,y,2 2,0,y 2,0,y
Z7O7y 2707)7 y’Z70 y7Z7O y7Z7O .)_}7270
%,0,2 ¥,0,2 %0,z ¥,0,z 0,2,y 0,z,y
0,z,y 0,2,y 2,0 z,5,0 y,0 z,5,0
12 j m.m2 50,y 3,9,y 5L0,Y 59,5 NN ¥ 5,y
Vi1, V3,9 V.Y s A A, V.93
12 @i m.m2 0,y 0,3,y 0,y 0,5,y »,0,y »,0,y
7,0,y 7,0,y ».5,0 ¥,%,0 5,0 5,50
12 h mm?2.. x,3,0 x,3,0 0,x,3 0,%,3 5,0,x 5,0,x
;ax>0 %a)@o -xaoa% )E,O,% 07%7)2 0,%,)&'
8 g 3m X, X, X X, X,x X, x,X X, X, X
X,X,X X,X,X X,X,X X, X,
6 f 4m m x’%?% f?%’% %’x7% %?X7% %?%7‘x %?%7f
6 e 4m.m x,0,0 x,0,0 0,x,0 0,x,0 0,0,x 0,0,x
3 d 4/mm.m 1,0,0 0,3,0 0,0,
3 ¢ 4/mm.m 0,33 3,0, 3 31,0
1 b m3m 1y3,3
1 a m3m 0,0,0
Symmetry of special projections
Along [001] p4mm Along [111] p6mm Along [110] p2mm
a=a b =b a=3;2a—-b—c) b =i(—a+2b—¢) a’=;(—a-+b) b =c
Origin at 0,0,z Origin at x,x,x Origin at x, x,0
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CONTINUED No. 229 Im3m

Generators selected (1); 7(1,0,0); 7(0,1,0); #(0,0,1); #(3,3,3); (2); (3); (5); (13); (25)

k]

Positions
Multiplicity, Coordinates Reflection conditions
Wyckoff letter, L
Site symmetry (0,0,0)+  (3,7,3)+ h,k,l permutable
General:
9% [ 1 1) x,y,z (2) x,9,2 3) x,y,Z 4 x,9,Z hkl ©: h+k+1=2n
() z,x,y (6) z,%,y (7) Z,%,y (8) Z,x,y Okl = k+1=2n
) y,z,x (10) 3,z,% (11) y,Z,% (12) 3,Z,x hhl = 1 =2n
(13) y,x,Z (14) 3.%,7 (15) %,z (16) 3,x,2 hOO: h=2n
A7) x,z,y (18) x,z,y (19) x,z,y (20) x,z,y
2D z,y,x (22) z,y,x (23) Z,y,x (24) z,y,x
(25) %,3,2 (26) x,y,Z (27) x,3,z (28) x,y,2
(29) z,%,y (30) z,x,y (B z,x,y (32) z,x,y
(33) y,%,% (34 y,z,x (35) y,z,x (36) y,z,%
(37) y,%,z (38) y,x,z (39) y,x,Z (40) y,x,Z
(41) x,z,y (42) x,z,y (43) x,z,y (44) x,z,y
(45) z,y,x (40) Z,y,x (47) z,y,x (48) z,y,x
Special: as above, plus
48 k ..m X,X,2 X, X,z X,x,Z X, X,z Z,X,X Z,X,X no extra conditions
Z,X,X Z,X,X X,2,X X,2,X X,Z,X X,Z,Xx
X,X,Z X, X,z X, X,z X,X,2 X,2,X X,2,X
X,Z,% X,Z,X Z,X, X Z,%,X Z,X,x Z,%,X
48 j m.. 0,y,z 0,9,z 0,y,z 0,9,z 7,0,y 7,0,y no extra conditions
7,0,y 7,0,y »2,0 ¥,2,0 »2,0 ¥.2,0
y707z .)_}7072 y’O’Z .)_}707Z O’Z’}_} O7Z7y
0,z,y 0,z,y 2,0 z,5,0 y,0 z,5,0
48 i .2 LYY+ LI+ LYY+ LYY+ no extra conditions
V54 y+54.9 Y13y y+i5,5.¥
VIt Vy+i,3 »y+i,3 Vvt
LYY+ LYY+ LYY+ LYY+
yt+i,1.) Y+, 5y y+i3,5) V+1,5y
Voy+i.i »Yy+i.a VY455 WY+
24 h m.m2 0,y,y 0,9,y 0,y,y 0,9,y v,0,y 0,y no extra conditions
7,0,y ¥,0,y »,%,0 ¥,%,0 »,5,0 ¥,5,0
24 ¢ mm?2.. x,0,3 x,0,1 3,%,0 1,%,0 0,3,x 0,3,x no extra conditions
07‘x’% 07‘f’% ‘x’%70 X’%70 %’O’X %’Oﬁx
16 f .3m X, X, X X, X,x X, x,Xx X, X, X no extra conditions
X, X, X X, X, X X, X, X X, X, X
12 e 4m.m x,0,0 x,0,0 0,x,0 0,%,0 0,0,x 0,0,x no extra conditions
12 d 4m.2 10,1 20,1 1o 130 0,41 0,12 no extra conditions
8 ¢ .3m %v%7% %7%7% %?%a% %v%a% hkl : k,1 =2n
6 b 4/mm.m 0,5, 10,3 1,50 no extra conditions
2 a m3m 0,0,0 no extra conditions
Symmetry of special projections
Along [001] p4dmm Along [111] p6mm Along [110] p2mm
a =1i(a—bh) b =1(a+b) a=12a—-b-c¢) b =4i(-a+2b—c) a =ji(—a+b) b =ic
Origin at 0,0,z Origin at x,x,x Origin at x,x,0
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CONTINUED No. 225 Fm3m

Generators selected (1); 7(1,0,0); #(0,1,0); #(0,0,1); #(0,3,3); £(3,0,3); (2); (3); (5); (13); (25)

Positions
Multiplicity, Coordinates Reflection conditions
Wyckoff letter, . 1 1 .
Site symmetry (0,0,00+ (0,7,3)+ (5,0,3)+ (5,7,0)+ h,k,l permutable
General:
192 [ 1 1) x,y,z 2) x,y,z 3) x,y,z 4) x,y,Z hkl : h+kh+1L,k+1=2n
(5) Zax7y (6) vavy (7) vavy (8) ervy Okl : k’l = 27’[
) y,z,x (10) y,z,x an y,z,x (12) y,z,x hhl = h+1=2n
(13) y,x,Z (14) 3.%,7 (15) y,%,z (16) 3,x,2 hOO: h=2n
A7) x,z,y (18) %,z,y (19) x,z,y (20) x,Z,y
2D z,y,x (22) z,y,x (23) Z,y,x (24) z,y,x
(25) %,3,2 (26) x,y,Z (27) x,3,z (28) x,y,2
(29) z,%,y (30) Z,x,y B z,x,y (32) z, %,y
(33) y,%,% (34 y,z,x (35) y,z,x (36) y,z,x
(37 y,%,z (38) y,x,z (39) y,x,Z (40) y,%,Z
(41 x,Z,y (42) x,z,y (43) x,z,y (44) x,z,y
(45) Z,y,x (40) Z,y,x (47) z,y,% (48) z,y,x
Special: as above, plus
9% k ..m X,X,2 XX,z X,x,Z X,X,Z Z,X,X Z,X,X no extra conditions
Z,X,X Z,X,X X,2,X X,2,X X,Z,X X,Z,X
X, X, Z X, X,z X,X,Z X,X,2 X,2,X X,2,X
2727)2 .X,Z,x Z,X X Z?-frx Z,x,x Za-frf
% j m.. 0,y,z 0,y,z 0,y,z 0,7,z z,0,y 7,0,y no extra conditions
2,0,y 7,0,y 2,0 ¥,2,0 »z,0 ¥,Z,0
y’O’Z .)_}’O’Z y’O’Z .)7707Z 0’Z7)7 07Z’y
0,2,y 0,zy z,,0 2,5,0 z,y.0 z,5,0
48 i m.m2 30,y 59y 30,9 5,9,y NED ¥,y no extra conditions
RIS V3, Y Ys3 Y,y 3 VY5 V.53
48 h m.m2 0,y,y 0,y,y 0,y,y 0,9,y v,0,y 0,y no extra conditions
¥,0,y ¥,0,y ».5,0 7,50 »,5,0 ¥,5,0
48 8 2.mm x?%w]_x Xa%% z]_wxaz]_x %a-f?% zl_u%ax %azlu-f hkl : h=2n
% 3 e X, 53 EA N T B
32 f .3m X,X,X X, X,x X,x,X X, %, X no extra conditions
X, X, X X, X, X X, X, X X,X,X
24 e 4d4m.m x,0,0 x,0,0 0,x,0 0,x,0 0,0,x 0,0,x no extra conditions
24 d m.mm 0,7,3 0,33 10,3 1,0, 31,0 71,0 hkl : h=2n
8 ¢ 43m T 15,3 hkl © h=2n
4 b m3m 11l no extra conditions
4 a m3m 0,0,0 no extra conditions
Symmetry of special projections
Along [001] p4mm Along [111] p6mm Along [110] ¢2mm
a=1la b =1b a=;2a—-b—c) b =i(—a+2b—¢) a’=;(—a-+b) b =c
Origin at 0,0,z Origin at x,x,x Origin at x, x,0
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CONTINUED No. 227 Fd3m

Generators selected (1); 7(1,0,0); #(0,1,0); #(0,0,1); #(0,3,3); £(3,0,3); (2); (3); (5); (13); (25)

Positions
Multiplicity, Coordinates Reflection conditions
Wyckoff letter,
Site symmetry (0,0,00+ (0,7,3)+ (5,0,3)+ (5,7,0)+ h,k,l permutable
General:
192 i 1 (D)xyz (2) 5,544,241 B)i+i,y+12 4) x+1,5,7+1 hkl : h+k=2nand
(5) z,x,y (6) 2+ 5,55+ (7) 2,5+ 3,5+ 8) Z+5,x+35,5 h+lk+1=2n
) y,2,x A0 +1,z+5%  ADy+558+1 (12 5,2+ 55 +1 Okl : k-1 = 4n and
(I13) y+3x+ 4,243 (14 F+4,8+5241 (A5 y+4i+324+2 (16) y+3x+3,2+} Kk l=2n
(7 x4 324 b+3 (AR iz iyt ()F+LI+LFHE QO+l zhiy+: M htl=2n
QD z+3y+55+3 Q) z+ii+3x+3 @) z+3y+ix+t QO Z+LF+1L5+] S
25) x+1,9+5,7+% 20) x+1,y+2,7+32 QD x+3,5+3,z+% 28 i+, y+4i,z+12
29 z+ i, 5+:1,9+5 GO Z+ix+3,y+3 GDz+ix+3,5+7 B z+3,5+3,y+1
B y+i,2+5,5+; GHy+:,z2+3x+; B y+iz+ix+3 (B6)y+i,z+3,5+13
BN y+3.%2+3 (38) y,x,z 39 y,x+35,72+3 40) y+3,5+3,Z
@41 x+35,2,y+3 42) x+3,Z+13,¥ (43) x,z,y (44) X,z+ 35,5+ 1
(45) 7+ 3,9, x+3 (46) Z,y+ 5,%+3 47) z+35,9+1,% (48) z,y,x
Special: as above, plus
9% h ..2 Lny+i o Ly 5+ Ly+iy+d o Lyy+i no extra conditions
Y+tiony Vtihed+: o y+niy+r y+HaEdy
»+tis  FHnI+LE y+iy+tani o ByEid
Hy+Ly  Hy+tiyts s+ LV+s 0 sy+ay
oyt ytniy+ti VELLVET O Byt
ytoys  y+tiy+sns VELIV+ELs yHods
9% g ..m XX, ILx+iz+1 I+3,x+3,2 x+131,5,7+3 no extra conditions
Z,X,X 7+ 5, %5,x+ 3 Z, X+ 5,x+3 I+ ix+1i,%
X,2,% X432+ 5,% x+3,2,%+ 3 X,Z4 5%+ 3
x+3x+5,2+7 X+ X+52+: x5 X452+ XHLxHz4g
x+ 52+ 5X+5 Friztixty FHLIVa 4+ x5 It it
ztpx+a,X+; ztnE¥+ix+y Itnxtixts It ¥t X4y
48 f 2.mm  x,0,0 P 0,x,0 1%L 0,0,x L1x hkl © h=2n+1
LX+5n3 nE+n: x+hnid XL Loftd nixts or htk+1=4n
32 e .3m X,X,X X x+ix+1 no extra conditions
i+ix+ix x+i5x+3
xtixbbE4] EHLERLEHS
X+ E+ix+d IHixt it
16 d .3m $:5:3 HHE §18>3 §135% } hkl : h=2n+1
_ or hk,l=4n+2
16 c .3m %7%3% %a%?s %a%?% %7%7% or h7k71:4n
8 b 43m 11l g,;,g} hkl © h=2n+1
_ or h+k+1=4n
8 a 43m 0,0,0 113
Symmetry of special projections
Along [001] p4mm Along [L11] p6mm Along [110] c2mm
a=i(a—b) b = j(a+b) a=;2a-b—-c) b=1i(-a+2b—c) a =1(—a+b) b =c
Origin at 0,0,z Origin at x, x,x Origin at x, x, 3
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CONTINUED No. 216 F43m

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

(H 1 2) 2 0,0,z 3) 2 0y0 @ 2 x,0,0
®) 3" x,x,x (6) 3* xX,x,x (7 3 x,%,x ®) 3" x,x,x
(9) 3 x,x.x (10) 3~ x,%,% (1) 3° £ %x (12) 3~ £x,¥
(13) m xxz (14) m x,%z (15) 4 0,033 0,0,0 (16) 4 0,0.2; 0,0,0
(7)) m x)yy (18) 4* x,0,0; 0,0,0 (19) 4 x,0,0; 0,0,0 (20) m x,y.y
21) m xyx (22) 4= 0,y,0; 0,0,0 23) m xyx (24) 47 0,y,0; 0,0,0
For (0,1,5)+ set
(1) 1(0,5,3) (2) 2(0,0,3) 0,3,z (3) 2(0,3,0) 0.y, ® 2 X531
(5) 3+(%7%a%) X*%,X*é,x (6) 3* “‘27)6‘}»%7)E (7) 3+(7% % %) X+%,f*%,f (8) 3" f,f+%,x
9) 3 (5,3,5) x—g,x+g, (10) 37 (—=3,5,5) x+g,%+5,% (11) 3° %, X+3,x (12) 37 X—3,x+5,%
(13) g(%a%a%) X*%,X,Z (14) 5(7417%7%) X+%,f,z (15) 4+ 4747 25 %a%v% (16) 4- 7417%7Z; 741_17%7%
(17) £(0,3,3) xyy (18) 4% x,3,0; 0,5,0 (19) 4 XO,%, 0,0, (20) m x,y+3,9
(21) g(i?%a%) X—73,),X (22) 4- i?.yai; iai& (23) g(i_ %7%) f+417y7x (24) 4+ 7%7))7%’ 7%7%7%
For (3,0,3)+ set
(1) (0.9 @ 2(00.8) 102 32 Ly 4) 2(£00) x0.!
(5) 3+(%7%a%) x+é,x7é,x (6) 3+(%77%7%) f+é,x+é,f (7) 3* x+%7f7%7f (8) 3* x+27x+%
(9) 37(%7%7%) x—;ﬂ,x—%,x (10) 37 x—i_%rfr)E (11) §7 f+%7f>x (12) 3 ( 39 ;a;) 'x_€7x+%7-f
(13) g(i7%7%) x—i—ﬁ,x,z (14) 8(%7_i7%) X—f—i,f,z (15) ‘_"+ %7_%@; %7_%7% (16) 47 4a47z; zlwzlnjt
(17) g(%aiai) X,y*ﬁh)) (18) 4_"+ x?i?i? iaiai (19) 47 xaiivj_t; 3_177%7% (20) g(27 474) 7y+%7.)_]
21) g(3,0,3) xy,x (22) 4 55,05 3,0,0 (23) m x+3.y.x (24) 4 0,5,1; 0,0,5
For (5,4,0)-+ set
(1) 1(2,1.0) @2 iic (3) 2(0.10) 130 (4) 2(10.0) x40
(5) 37(5.3,5) X x+5,x (6) 3" ¥+3,x,% (7) 3" x+3,%,% (8) 3°(5,3,—3) Ftg,Xti,x
(9) 37(5,3,5) X+5,x+5,x (10) 37 x,%+3,% (11 3 (m, ) X3, dtgx (12) 37 Xx+3,%
(13) g(1,40) xxz (14) m x+b5z (15) & 10.2; 1,00 (16) & 0,42 0,50
(17) g(%ﬂ&) -x7y+£>y (18) 4_|_+ x7%7_£; %7%7_% (]9) 4- xnluzlu %7%7% (20) g(%wl?_%) x7y+%a)_/
(21) g(%aiai) erﬁ,y,x (22) 47 %7ya7%; iaiaii (23) g(4727 Z) f+%7y7x (24) 4+ ivyvi; %7%7%
Generators selected (1); #(1,0,0); #(0,1,0); £(0,0,1); #(0,3,3); #(5,0,3); (2); (3); (5); (13)
Positions
Multiplicity, Coordinates Reflection conditions
Wyckoff letter,
Site symmetry (0,0,00+ (0,5,3)+ (5,0,3)+ (5,3,0)+ h,k,l permutable
General:
9% i 1 (1) x,y.2 ) £,5,2 () %,,2 @) x,5.2 Wil : h+kh+1k+1=2n
(5) 2,X,y (6) 2,X,y N Z,xy (8) Z,x,y Okl - k,l =2n
(9) »2,X (]0) V,2,% (ll)y,fvf (]2) V:Z,x hhl : h+1=2n
(13) y,x,z (14) y,%,2 (15) y,%,2 (16) 7,x,Z h00 = h=2n
(A7) x,z,y (18) x,z,y (19) x,2,y (20) x,z,y
(2D z,y,x (22) z,5,x (23) Z,y,% (24) z,y,x
Special: no extra conditions
48 h ..m X,X,Z X%,z X,x,Z X,X,Z Z,X,X 7,X,X
Z,X,X Z,X,X X,Z,X X,2,X X,Z,X% X,Z,X
24 8 2.mm x,ﬁ,% Xa%v% zl_uxazl_x %7)?7% zl_uiax %,J—H)E
24 2.mm x,0,0 %,0,0 0,x,0 0,%,0 0,0,x 0,0,%
16 e .3m X,X,X X,X,x X,x,X X, X%, X
4 d 43m 332
4 ¢ 43m A
4 b 43m 1a
4 a A3m 0,0,0
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4
C6v

P6,mc

P6.mc
No. 186

6mm

Hexagonal

Patterson symmetry P6/mmm

S| S
RN PRl A I B
‘.' ZIN '._| . | o
| R B Y
ASA Tk
N /. N
s \:\ \, I X/ﬁ. B
‘ ...... |\‘\§”’| ...... ,
Origin on3m1 on 6,mc
Asymmetricunit 0<x<3% 0<y<}; 0<z<1l; x<(1+y)/2; y<x/2
Vertices 0,0,0 1,0,0 3,10
0707] %7071 %7%71
Symmetry operations
(H1 (2) 3* 0,0,z (3) 37 0,0,z
@) 2(0,0,%) 0,0, (5) 6(0,0,1) 0,0, (6) 67(0,0,1) 0,0,z
T m x,%,z 8) m x,2x,z 9) m 2x,x,z
(10) ¢ x,x,z (11 ¢ x,0,z 12) ¢ 0,y,z

Copyright © 2006 International Union of Crystallography
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CONTINUED

Generators selected (1); 7(1,0,0); 7(0,1,0); £(0,0,1); (2); (4); (7)

Positions

Multiplicity, Coordinates
Wyckoff letter,
Site symmetry

12 d 1 (1) x,y,z @) yx—yz (3) x+y,%,z
(4)f>)7aZ+% (5))’7)5"')’724‘% (6)x_yax7z+%
(7))7>X7Z (8)X+y7y>z (9)X>X_Y>Z
(10))”)@24‘% (11))5_)’7)7724‘% (12))@)?"')’,24‘%

6 ¢ .m. X, X,z x,2x,2 2%,%,2 X,x,2+ 3 X,2%,z+ 3%

2 b 3m. 313:2 L5zt

2 a 3m. 0,0,z 0,0,z+ 5

Symmetry of special projections

Along [001] p6mm Along [100] p1g1

a=a b =b a’' = ;(a+2b) b =c

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

Maximal non-isomorphic subgroups

I [21P6,11(P6,, 173) 1; 2; 3; 4,5, 6
[21P31c¢(159) 1; 2; 3; 10; 11; 12
[21P3m1 (156) 12,3, 7,8 9
[31P2,mc(Cmc2,36) 1;4;7; 10

{[3]P2lmc(Cm621,36) 1; 4; 8; 11

[31P2,mc(Cmc2,36) 1; 4;9; 12

IIa none

IIb [3]H6,mc(a =3a,b' =3b)(P6,cm, 185)

Maximal isomorphic subgroups of lowest index
IIe  [3]P6,mc (¢ =3c) (186); [4] P6,mc (a' = 2a,b’ = 2b) (186)

Minimal non-isomorphic supergroups
I [2]1P6,/mmc (194)
II  [31H6,mc(P6,cm, 185); [2] P6mm (¢ = ic) (183)

585

No. 186 P6,mc

Reflection conditions

General:

hh2hl: 1 =2n
000/ : I=2n

Special: as above, plus
2x,x,2+ % no extra conditions

hkil : 1=2n
or h—k=3n+1
or h—k=3n+2

hkil : [=2n

Along [210] p1m1
a'=;b b = ic
Origin at x, 1x,0
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