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Cubic

Patterson symmetry Fm3m

No. 226

Upper left quadrant only
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CONTINUED

Asymmetric unit
Vertices

Symmetry operations
(given on page 695)

Generators selected

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

192

96

96

64

48

48

24
24

J

1

(0,0,0)+

(D) x,y,z
(5 z,x,y
9 y,z,x
13) y+i,x+3,2+
A7) x+3,z24+3,5+4

[SIE

Coordinates

(14) y+ 3,5+ 3,2+
(18) x+4,z+4,y+13
(22) z+ 35,5+ 3,x+3
(26) x,y,z
(30) z,x,y
(34) y,z,x
(38) y+3,x+3,2+3
42y x+3,7+4,5+13
(46) 2435,y +3,5+3

m. 0,y.z 0,5,z
Z,O,y Z,O,y
»,2,0 ¥,2,0
11 5 1 S 1151
y+i3,5,2+3 Y+3,5,2+3
1 1 51 1 1 1
zaz+57y+5 2vz+iay+i
1 11 1 s 11
2+ 3,y 13,3 2+ 5,y +1,3
1 35 3 =
.2 DYy »HY H)Y
=3 =1 5 1
Yy 3,Y Y5 5 Y3
3 5 5 1 = 1 =
»HY,Y H)Y )Y
[ S5 3
Y35y Y5y VY53
X,X,X X, X, X
X,X,X X, X, X
i LAFLERL ELE4
cLELabl T bat
X,X,X X, X, X
X,X,X X, X, X
THLEHLrHE xhatd
FrixbLits xr it
11 =31 1 1
4.. Xy 353 Xy 353 X7
=3 3 13 3 23
Xy 353 Xy353 1%, 7
mm2.. x,0,0 %,0,0 0,
= 1
0707-x 0707-x 2
111 = 111 1
X+3,33 X+3:5:3 3
11 301 1 1
4/m.. 0,;,1 O,Z,Z ZaOvZ
1 1 3 1
4m.2 4—,0,0 Z,0,0 O,Z,O
5} 111
m3. 0,0,0 35393
111 333
432 19451 19491

3) %,y,z
(7 z,x,y
(1) y,z,x
(15) y+3,5+3,2+3
(19) x+1,z+4,9+13
23) 7435,y +3,x+3
27) x,3,2
3D z,x,y
(35) y,z,x
(39) y+35,x+3,7+3
43) x+ 3,2+ 5, y+1
47 z+ 35,5+ 3,5+3

(BRI

0,y,2
7,0,y
».2,0
11 1
y+i,5,2+3
L s 1 51
32tV +s
Z+5,y+1,:
[ 1
»)hY Y35y
= 3 = 3
Y5V 3 »Ys3
3 =3 =
»HYY Y1)
=1 = 1
WY 3 VY3
Tt
X+ 3
X3
X+
1 =3 11
X, 7 1y79X
3 1 303 &
X7 1r3:X
x,0 0,%,0
X433 5%+ 3,
5 X473 33X+
1 3 11
17071 ZaZ?O
0.%,0 0,0,
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No. 226

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

@D x,3,Z
®) z,x,y
(12) y,z,x
(16) y+3,x+3,2+3
(20) x+ 3,2+ 5, y+3
4) 2+ 3,5+ 3,5+
(28) *x,y,z
(32) z,%,y
(36) y,z,x
(40) y+ 3,8+ 3,2+
44) x+ 3,2+ 5,7+
48) z+3,y+3,x+1

Reflection conditions

h,k,l permutable

General:

hkl :

Okl :
hhl :
h00 :

h+k=2nand
h+1Lk+1="2n
k,l=2n
h,l=2n
h=2n

Special: as above, plus

0,9,z no extra conditions
2,0,y
)_)72’0
y+i1,5,2+:
5,2+ 5y+3
Z+5,5+1,:
v,3,5 hkl : h=2n
V..
¥, 5y
A
hkl : h=2n
R I hkl : h=2n
53X
hkl : h=2n
44,0 hkl : h=2n
0,0,3 hkl : h=2n
hkl : h=2n
hkl : h=2n



Fm3c No. 226 CONTINUED

Symmetry of special projections

Along [001] p4mm Along [111] p6mm Along [110] p2mm
a'=1ia b =1ib a=1:2a-b—c) b =i(—a+2b—c) a’ =1i(—a+b) b =1ic
Origin at 0,0,z Origin at x, x,x Origin at x,x,0

Maximal non-isomorphic subgroups

I [21F43¢(219) 2;3;4;5,6;7,8,9; 10; 11; 12; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47; 48)+

[2]1 F432(209) 2;3;4;5;,6,7; 8,9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24)+

[2]1 Fm31(Fm3,202) ;25 3, 4;5;6;7; 8, 9; 10; 11; 12; 25; 26; 27; 28; 29; 30; 31; 32; 33; 34; 35; 36)+
[31F4,/m12/n(14/mcm, 140) ; 2; 3; 45 13; 145 15; 16; 25; 26; 27; 28; 37; 38; 39; 40)+
{ ;25 35 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44)+
[31F4,/m12/n(14/mcm, 140) ;25 3; 4; 215 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48)+

’

[4]F132/n(R3c, 167)
[4]F132/n(R3c, 167)
[41F132/n(R3c, 167)
[41F132/n(R3c, 167)

; 12; 135 18; 24; 25; 30; 36; 37; 42; 48)+
; 10; 135 19; 22; 25; 31; 34; 37; 43; 46)+
; 115 14; 18; 22; 25; 32; 35; 38; 42; 46)+

il

s

(1,
(1;
(15
(15
[31F4,/m12/n(I4/mcm, 140)  (I1;
(1;
(1;
(15
(1
(1;

2
2
2
5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48)+
6
7
8;

s

Ila ([4]Pm3n(223) 1;2; 3;4; 5; 6; 7; 8, 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 23; 24; 25; 26;
_ 27; 28; 29; 30; 31; 32; 33; 34; 35; 36; 37; 38; 39; 40; 41; 42; 43; 44; 45; 46; 47, 48
[4] Pm3n (223) 1; 25 3; 4; 13; 145 15; 16; 25; 26; 27; 28; 37; 38; 39; 40; (9; 10; 11; 12; 17; 18; 19;

20; 33; 34; 35; 36; 41; 42; 43; 44)+(0,1,4); (5; 6; 7; 8; 21; 22; 23; 24; 29; 30; 31; 32;
45; 46; 47; 48) + (3,0,3)

[41Pm3n(223) 1; 25 3; 4; 17; 18; 19; 20; 25; 26; 27; 28; 41; 42; 43; 44; (9; 10; 11; 12; 21; 22; 23;
24; 33; 34; 35; 36; 45; 46; 47; 48)+(3,0,3); (5; 6; 7; 8; 13; 14; 15; 16; 29; 30; 31; 32;
37; 38; 39; 40) + (2,2,0)

[4]1 Pm3n(223) 1; 2; 3; 4; 21; 22; 23; 24; 25; 26; 27; 28; 45; 46; 47; 48; (5; 6; 7; 8; 17; 18; 19; 20;
29; 30; 31; 32; 41; 42; 43; 44) + (0,4,1); (9; 10; 11; 12; 13; 14; 15; 16; 33; 34; 35; 36;
37; 38; 39; 40) + (4,4,0)

[41Pn3n(222) 1; 5; 9; 14; 19; 24; 25; 29; 33; 38; 43; 48; (4; 6; 11; 16; 18; 23; 28; 30; 35; 40; 42;
47)+ (0,3,3); (3; 8; 10; 15; 20; 22; 27; 32; 34; 39; 44 46) + (3,0,1); (25 7; 125 13; 17,
21; 26; 31; 36; 37; 41; 45) + (3,4,0)

[41Pn3n(222) 1; 6; 12; 13; 18; 24; 25, 30; 36; 37; 42; 48; (4; 5; 10; 15; 19; 23; 28; 29; 34; 39; 43;
47)+(0,%,3); (3; 7; 11; 16; 17; 22; 27; 31; 35; 40; 41; 46) + (1,0,1); (2; 8; 9; 14; 20;
21; 26; 32; 33; 38; 44; 45)+ (3,1,0)

[41Pn3n(222) 1; 7; 10; 13; 19; 22; 25; 31; 34; 37; 43; 46; (4; 8; 12; 15; 18; 21; 28; 32; 36; 39; 42;
45)+(0,3,3); (3; 6; 9; 16; 20; 24; 27; 30; 33; 40; 44; 48)+ (3,0,3); (2; 5; 11; 14; 17,
23; 26; 29; 35; 38; 41; 47) + (1,4,0)

[41Pn3n(222) 1; 8; 11; 14; 18; 22; 25; 32; 35; 38; 42; 46; (4; 7; 9; 16; 19; 21; 28; 31; 33; 40; 43;
45)+(0,3,1); (3; 5; 12; 15; 17; 24; 27; 29; 36; 39; 41; 48) + (1,0,1); (2; 6; 10; 13; 20;
23; 26; 30; 34; 37; 44; 47) + (;,;,O)

IIb none

Maximal isomorphic subgroups of lowest index
Ilc [27]Fm3c(a =3a,b = 3b,¢ = 3c) (226)

Minimal non-isomorphic supergroups
I none
II  [2]1Pm3m(a =lab =ib,c = lc)(221)
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CONTINUED
(from page 693)

Symmetry operations

For (0,0,0)+ set

(1) 1

5) 37 x,x,x

) 37 x,x,x

(13) 2(53 ) X,X,};

(17) 47(3,0,0) x,5,0
(0,3,0) 3.50

251 0,0,

(29) 3* x,x,x; 0,0,0

(33) 37 x,x,x; 0,0,0

(37) ¢ x+1,%z

41) 4 xOm 1,0,

(45) 47 0,y,3; 0,4,

29

0
1
2

I ol

29
(1) 1(5,0,3)
(5) 3+(%7%a%) x+é,x7é,x
(9) 37(%7%%) -x_éax_%ax
(13) 2(3,3,0) x,x+3,
(A7) 4 x,3,—3
(21) 47(0,3,0) 0,0
25 1 4,04
(29) 3+ %a 7%7)@ 007%
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2) 2 00z
6) 3° %x,%
(10) 3~ x,%,%

(22) 2(%,07%) X,5,X
(26) m x,y,0

(30) 3+ %,x,% 0,0,0
(34) 37 x,x,% 0,0,0
(38) ”(i,i’i) X,X,2
(42) a xy+3,9
(46) b X+3,y,x

1
3 3 ,
) ) x,x+;,0

) x+3,0,x

(26) a x,y,3

(30) §+ xfivx+27 0,07%
(34) 3~ x+1,%x1,%50,—1
(38) g(zltwln()) X—ﬁ,x,z
(42) g(OMl,*Al) x,y+%7)_)
(46) b xy,x

2 2 532
6) 3" %
(10) 3~ x,¥+1,
(14) 2 x

(38) ¢ xxz
(42) g(O,*%,J-L) x,y+%7)_)
(46) g(_%?oa%) X‘Ha)’,x

X
) xtgE+g,X
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(32 0,0

(7) 3" x,%,%

(11) 3- %,%,x

(15) 47(0,0,5) 3,0,z
(19) 2 y+3,9
(23) 47(0,5,0) 0,y,5
27 m x,0,z

31) 3* x,x,% 0,0,0
(35) 37 x,%,x; 0,0,0
(39) 4 0,5,2; 0,3,5
(43) n(l?%a%) xay?y
(47) 4= 13,05 3,10

(3) 2(0,5,0) 0.y,

(7) 3+( ivivi) X+;,f*%,f
(11) 3° x+2,x+z’

(15) 4 4, -2

19) 2 ;yy

(23) 4 3.3

(27) ¢ x,3.2

(31) 37 x,&+4,% 0,1,0

(35) 37 X7§,x+2,x 7%7570
(39 4 15,z 1,10

(43) a xyy

(47) 47 J‘;,y,*%; %7077%
(3) 2 1y1

(7) 3+ +§ —1x
(11) 37 x+3,%,x

(15) 4 1,312

(19) 2(0,‘1,*%) 0,y+4,y
(23) 4°(0,3,0) 0.0

(27) n(3,0 ,z) x,0,2

(1) 3% xt3,545,% 5,50
(35) 37 i+§,i+1a-X; 07%’%
(39) 21'7 _%aiaz’ _417-/%70
(43) g(0,3,7) xy+iy
(47) 4 0,»0; 0,3,0

(3) 2(0,5,0) 3.5,0

(7) 3" x+i,%5,%

(11) 3- (% %77%) )E+iaf+57x
(15) 4- ( ,;5) 0,0,z

(23) 4 %J%

(27) a x,3.z

(1) 3* x—L7+1,5%
35) 3- X,xX+1,x; 0,
(39) 4~ 0,0,z; 0,0,
(43) g(O,l,l) XY—1,y
(47) 47 47y’4’ 1’07%

,0

[T

N
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4) 2 x,0,0
®) 3 x,x,x
(12) 3- %,x,%
(16) 47(0,0,5) 0,52
(20) 47(3,0,0) x
(24) 2 xt3,5,x
(28) m 0,y,z

(32) 3* x,%,x; 0,0,0
(36) 3- x,x,% 0,0,0
(40) 4* 5,0,z 5,0,3
(44) 4% x,5,0; 1,1,
(48) n(%v%

) 2 xi.5
(8) 3 %,it+lx
(12) 3 i—!x+1x
Z
0) x,0,0
3 7741) )E+%,0,x
(28) n(0,3,3) 0.z
3" B+ E+H,x 50,5
X+§,x+%,)?; %7%70
(40) Z"+ }T_%az; %?_JT?O
4 X 70’ _,%,0,0
@8) g(4,0.) xtiyx

1
94
aoa

(4) 2(%a0,0) .X',O,_/%
8) 3" x+1,x+3,x
(12) 3 (?a w%)
(16) 4+
(20) 4+
24) 2
28) ¢
32) 3*
(36) 3-
(40) 4+
(44) 4+
48) b xy,x

= 1 1
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(36) 3~ i+1,x—1,
(40) 3+ 0,0,z; 00,1
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