International Tables for Crystallography (2006). Vol. A, Space group 140, pp. 480-481.

18
14 / mcm D4h 4/mmm Tetragonal
No. 140 1 4/m 2/C 2/m Patterson symmetry /4/mmm
%+ + e 4
N NEY 50 o¥=
SVARSPARNY A = o
T A | \§/ ..... I.....:‘o_,% +®- -3+ +(D- @3+
41’ E-'\. :l/TO\ :l ./.'E\\% %"’GD%__ %_ _GD+ | %‘*@%__ 1_ —®+
IR A DY e 2
AR 8 e 9F
AN N\ o/ 3 A3 - |3-
5 A D Sl T I pO- T -0
1 /T:O ll /‘.5.'\ I] '\ 1 +GD_1 %_®%+
7 . Iz, © 13 A Vi 1 37| - 1
DERCEERT tANNE N (A 2 L o8 Al
T ) NI SIS oy SIS
LTINS oo
}‘4_\0 ...... oorrs: 3 |¢{,% +@®- 3-@3+ +@- RO
SN SN TN # @i ) O #Or O
R A @4 00
+ %+ + %+
Origin at centre (4/m) at4/mc2 /e
Asymmetric unit 0<x<i; 0<y<i; 0<z<q y<i—x
Symmetry operations
For (0,0,0)+ set
(H 1 2) 2 0,0,z 3) 47 0,0,z “4) 4 0,0,z
(5) 2 0,1 6) 2 x,0,; (M 2 xx35 ®) 2 x4
© 1 0,0,0 (10) m x,y,0 (11) 3 0,0,z 0,0,0 (12) & 0,0,z 0,0,0
(13) ¢ x,0,z (14) ¢ 0,y,z (15) ¢ x,x,z (16) ¢ x,x,z
For (4,3, 1)+ set
(1) 1(3,3,3) () 2(0,0,3) 3,3,z (3) 4°(0,0,3) 0,3,z 4) 47(0,0,3) 3,0,z
(5) g(oa%ao) %7)}70 (6) 2(%7070) )C,%,O (7) 2(21>%a ) X, X, (8)2 x,)?—f—%,O
O 1 1,5,1 (10) n(3,5,0) x,y,5 (11 4 5,0,z 5,0,3 (12) 4 0,3,z 0,35,3
(13) a x,3,2 (14 b 3,3z (15) m x+3,%,z (16) g(3,3,0) x,x,z
Maximal non-isomorphic subgroups (continued)
IIa [2]P4,/necm(138) 15 2; 7; 8; 11; 12; 13; 14; (3; 4; 5; 6; 9; 10; 15; 16) + (3,3,3)
[2] P4,/mbc (135) 1; 2,7, 8, 9; 10; 15; 16; (3; 4; 5; 6; 11; 12; 13; 14)+(3,1,3)
[2]1 P4,/nbc (133) 1; 2; 5; 6; 11; 12; 15; 16; (3; 4; 7; 8; 9; 10; 13; 14) + (3,1, 1)
[21P4,/mcm(132) 1;2;5;6;9; 10; 13; 14; (3; 4; 7; 8; 11; 12; 15; 16) + (3,1,3)
[2]1 P4/ncc(130) 1; 2; 3; 4; 13; 14; 15; 16; (5; 6; 7; 8; 9; 10; 11; 12) + (3,1, 1)
[2]1 P4/mbm (127) 1; 2; 3; 4, 9; 10; 11; 12; (5; 6; 7; 8; 13; 14; 15; 16) + (3,1,3)
[21P4/nbm(125)  1;2;3; 4; 5; 6, 7; 8; (9; 10; 11; 12; 13; 14; 15; 16) + (1,1, 1)
[21 P4/mcc(124) 1; 2; 3;4; 5, 6; 7, 8,9; 10; 11; 12; 13; 14; 15; 16
IIb none

Maximal isomorphic subgroups of lowest index

Ic [3]74/mem (¢ = 3c) (140); [

9]114/mem (a' = 3a,b’ = 3b) (140)

Minimal non-isomorphic supergroups

|
1T

[3] Fm3c(226)

[2]1C4/mmm (¢ = ic)(P4/mmm, 123)
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CONTINUED

Generators selected

No. 140

(1); #(1,0,0); £(0,1,0); £(0,0,1); £(3,3,3); (2); (3); (5); (9)

[4/mcm

Positions
Multiplicity, Coordinates Reflection conditions
Wyckoff letter, L
Site symmetry (0,0,00+  (3,7,3)+ General:
32 m 1 (1) x,y.z (2) %5,z (3) y.x,z ) y,%,z hkl : h+k+1=2n
(5) %,y,Z2+ 3 (6) x,9,2+ 3 (7) y,x,Z2+ 3 ®) ¥, 5,2+ hkO = h+k =2n
(9) 27)_]72 (10) -x7y7Z_ (11) y7f7Z_ (12) )_7,)(772 Okl k’l:2n
(13) x,3,2+ 4 (14) £,y,z+4 (15) y,%,2+ 4 (16) y,x,2+ 4 Bl 1= 2n
00l : I=2n
h00: h=2n
Special: as above, plus
16 I ..m X, X+ 13,2 XX+1,2 X+3,%,2 X+ 1.%,z no extra conditions
X, x+3,2+3 x,X+3,243 x+3,%2+ 3 X+ 3,%5243
16 k m.. x,9,0 x,9,0 v,x,0 v,%,0 no extra conditions
f?y?% x?)_]7% y’x ; )_}7)27;
16 j .2. x,0,% x,0,1 0,x,1 0,%,1 hkl : 1=2n
f707% X,O,% Oafvi O,X,%
16 i ..2 X, X, 1 XX, XX, 3 X, X, 1 hkl © 1 =2n
i?‘f7 % x?‘x7 % x?'f’ % x?'x7 ?_1
8 h m.2m x,x+1,0 x,x+1,0 X+1,x,0 x+3,%,0 no extra conditions
8 2.mm 0,1,z 1,0,z 0,35,7+1 1,0,7+ 3 hkl : 1=2n
8 f 4 0,0,z 0,0,7+ 1 0,0,z 0,0,z+1 hkl : 1=2n
8 e ..2/m G133 I Dris G303 hkl = k,l=2n
4 d m.mm 0,:,0 £,0,0 hkl @ 1=2n
4 ¢ 4/m.. 0,0,0 0,0, hkl : 1=2n
4 b 42m 0,1,1 1,0,4 hkl : 1=2n
4 a 422 0,0, 0,0,32 hkl : 1=2n

Symmetry of special projections
Along [001] p4mm

a=1(a—b) b =1(a+b)
Origin at 0,0,z

Along [100] p2mm
a=;b b = jc
Origin at x,0,0

Along [110] p2mm
a =i(—a+b)
Origin at x,x,0

1
bI—EC

Maximal non-isomorphic subgroups

I [217142m(121) (1, 2; 5; 6; 11; 12; 15; 16)+
[2114¢2(120) (1, 2, 7; 8 11; 12; 13; 14)+
[2]14cm (108) (1; 2; 3; 4; 13; 14; 15; 16)+
[211422(97) (1; 2; 3; 4, 5, 6, 7; 8)+
[2174/m11(14/m,87) (1; 2; 3; 4, 9; 10; 11; 12)+
[2112/m2/c1 (Ibam, 72) (1; 2; 5; 6; 9; 10; 13; 14)+
[2112/m12/m(Fmmm,69) (1; 2; 7, 8; 9; 10; 15; 16)+

(Continued on preceding page)
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