Trigonal

Patterson symmetry R3m

International Tables for Crystallography (2006). Vol. A, Space group 167, pp. 548-551.

R3c
No. 167

b3 -

—ie | 9\l

l+4l.4 = @ @ W

—-~w L v o ! @ @l.“-Z +

.._4\\A.. R 1O =

- ~_ 7/ * \l‘l —le =i O v_M

S_H..\ l_.““.. / ’ /A/ \l_\4 l_m,..5_2 ~ + ; + @ | =

. 5_Au w~ ) |.\O...-.I = .”..O/./ » \‘.I 5_.“_” 51_T6 |mw @0 - lu__”/. I...wlz mu A | m

) T B £z | VAR Y N P24 l»z © ©) Q © VI

NS e AN P A WA " +O Oke ©L10 = X

e F IR TN N u Ot ot O+ S

_ —— ..... . . . \ /. . ] \ / \ 5_.“ +O O_ O O e e O O W

_44/0....l.|...._|6...0\|.|_..|/o...|.| 0\ /o. N .._T “ —len @@ 5_6 _ 2_3 @ @ 1_6 + | + @@ 1_2 +

o l_4\“.. \ 7 LY .- ) ...nl . .I.l_ﬂw.. /' . o l."-ﬁ N.w @o L) 5_6 1_3 1_2 O m.v,. I l_6 2_35_6 N_w SO_G e =i =
s_nz»/ Y /WA VRN © © o C] ©] ©) AN
R T YA 2 q._&.“ .......... N QL 10 QL 1o Q.

O O+ 10 O+ =S S

A AN AN -
51« ... .\ \ ./ B \ _\\51 O Nien e O O ik O O e /_“_ o -k

VI

o

- \ h-.... l.«o.b... /. . .\ ..... ....Al_V . / ..... \ - O O 1_3 1_2 e O O 2_3 5_6 —jen + @ O

@O .._2+ e @@

] 4\ e = |

Qe cien
5_6 |

—len —len

—ley |
L Y4 e / N © C, C) Q © e S
e l_nl/... .”...n_d, ....... ./O\. ....... —ie A\‘S_n llﬁ \2\ A\\ = @54.6 2_1® @l.._nu @ @l.ﬂ..Z /W,_. i e
A IKTAINTATN A ATN e
-2 « -2 h = _ O of2 o= l_4l+ Dl O OO[.WJ l“GOO AUOZ.3 “ OO OO+ /ﬂ\u_ o -2
EalR o LOOL IO0O0L  FOOL P
who 1"3 l_6 Z...» luw.Z _ VI
= o =
% , Vie<
VA _mm oS O O
= =
2 < ERE:
O 5 2
S g
x B
T c <«

548

Copyright © 2006 International Union of Crystallography



CONTINUED

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

No. 167

(H 1 (2) 37 0,0,z 3) 37 0,0,z
@) 2 xx} (5) 2 x,0,5 (6) 2 0,y
(1 0,0,0 (8) 3+ 0,0,z; 0,0,0 9) 3 0,0,z; 0,0,0
(10) ¢ x,%,z (11) ¢ x,2x,z (12) ¢ 2x,x,z
For (3,1, 1)+ set
(1) 1(5,3,3) (2) 3(0,0,3) 1,52 (3) 37(0,0,5) 1,0,z
(4) g(%7%70) x7x_é7% (5) g(%707 ) x7é7% (6) g %7y715_2
(7) 1 %aé7é (8) 3" %aiéaz; %77%% (9) 3 %7§az; %7%’%
(10) g(5,—,3) x+31,%2 (11) g(5,5,8) x+1,2xz2 (12) g(3,5.3) 2xx:z
For (3,3,3)+ set
(1) 1(5,%,3) (2) 37(0,0,3) 0,5,z (3) 37(0,0,3) 3,52
(4) g(%7%70) x7x+é7% (5) g x7%711_2 (6) 2(07%70) éﬂ%%
(7) 1 é’%?% (8) 3" %aé7z’ %aé7é (9) 3 7%7%a2; 7%7%a%
(10) g(—4.5,5) x+3,%2 (11 g(3,%.%) x,2xz2 (12) g(5,4,5) 2x—1,x.2
Generators selected (1); #(1,0,0); ¢(0,1,0); 7(0,0,1); £#(3,3,5); (2); (4); (7)
Positions
Multiplicity, Coordinates
Wyckoff letter, , .,
Site symmetry (03030)+ (53%7%)+ (%7§a§)+
36 f 1 (]) X, )2 (2) )_)7x_yaz (3)f+yaf7z
(4) yaxaz—’—% (S)X_y>)_)7z+% (6) fﬂf‘f')%z‘f'%
(7) )27)_]72 (8) )’7)5"‘)’72 (9)x_y7x7z
(10) ,%,2+ 5 D X+yyz+3 (12) x,x—y,z+3
18 e '2 x?O?% 07'x’% x?i’% X?O?% 07X7% xaxai
18 d I %’0’0 07%?0 %7%70 O’%?% %?0?% %7%?%
12 ¢ 3. 0,0,z 0,0,7+1 0,0,z 0,0,z+ 3
|6 b 3. 0,0,0 0,0,1
[6 a 32 0,0,! 0,0,2
Symmetry of special projections
Along [001] p6mm Along [100] p2
a’' =1i(2a+b) b =1i(—a+Db) a’' =1i(2a+4b+c) b =i(—a—2b+c)
Origin at 0,0,z Origin at x,0,0
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Reflection conditions

General:

hkil : —h+k+1=3n
hki0 : —h+k=73n
hh2hl: [ =3n

hhOl : h+1=3n, | =2n
000! : [=6n

hh00 : h=3n

Special: as above, plus

no extra conditions

hkil : 1=2n
hkil : 1 =2n
hkil : 1=2n
hkil : 1 =2n

Along [210] p2gm
a'=;b b =ic
Origin at x, 1x,0


Zeljko Skoko

Zeljko Skoko

Zeljko Skoko


R3¢ No. 167

HEXAGONAL AXES

Maximal non-isomorphic subgroups
I [2]1 R3¢ (161) (1; 2; 3; 10; 11; 12)+

[21R32(155) (1; 2; 3; 4, 5, 6)+
[21R31 (R3, 148) (1; 2, 3; 7; 8 9)+
[B1R12/c(C2/c,15) (15 4; 7; 10)+

{[3]R12/C(C2/C, 15 (135 7; 1)+
[B1R12/c(C2/c,15) (1 6 7; 12)+

IMa ([3]P3c1(165) 1; 2; 3; 4,5, 6; 7; 8;,9; 10; 11; 12

[3]P3c1(165) 1; 2; 3; 10; 11; 12; (4; 5; 6; 7; 8; 9)+ (3,14,1)
[31P3c1(165) 1; 2; 3; 10; 11; 12; (4; 5; 6; 75 8; 9) + (3, 2,2)

IIb none

Maximal isomorphic subgroups of lowest index
Ilc [4]R3c(a = —2a,b' = —2b)(167); [S]R3c(a' = —a,b' = —b,¢ = 5¢) (167)

Minimal non-isomorphic supergroups
I [4] Pn3n (222); [4] Pm3n (223); [4] Fm3c (226); [4] Fd 3¢ (228); [4]11a3d (230)
II  [2]R3m(@a =—ab =—b,c=1c)(166); [3]P31c(a =.(2a+b),b' = {(—a+b),c = c)(163)

CONTINUED

RHOMBOHEDRAL AXES

Maximal non-isomorphic subgroups

I [21R3c(161) 1; 2; 3; 10; 11; 12
[2IR32(155) 1; 2; 3; 4, 5; 6
[21R31(R3, 148) 1;2; 3,7, 8,9
[31R12/c(C2/c,15) 15 4; 7; 10

{[3]R12/C(C2/C, 15 1;5; 7; 11
[31R12/c(C2/c,15) 15 6; 7; 12

IIa none
IIb [3]P3cl(@=a—b,b=b—c,c=a+b+c)(165)

Maximal isomorphic subgroups of lowest index

IIc [4]R3c¢(a=—-a+b+cb=a—b+c,c=a+b—c)(167);[S]R3c(a =a+2b+2¢c,b'=2a+b+2c,¢ =2a+2b+c)(167)

Minimal non-isomorphic supergroups

I [4] Pn3n (222); [4] Pm3n (223); [4] Fm3c (226); [4] F d 3¢ (228); [4]11a3d (230)

Il [2]R3m(a =%(—a+b+c),b=1(a—b+c),c=1(a+b—c))(166);
[3]1P31lc(@=3(2a—b—c),b=3(—a+2b—c),¢ =;(a+b+c))(163)
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Trigonal 3m D3d R3c
Patterson symmetry R 3m R 3 2 / C NO. 167

RHOMBOHEDRAL AXES

(For drawings see hexagonal axes)

Origin at centre (3) at 3¢

Asymmetric unit 1<x<3; 1<y<y 1<z<? y<x; z<min(y,3 —x)
Vertices 3,55 3,505 3325 §rde3

Symmetry operations

(H 1 2) 3" x,x,x 3) 3 x,x,x

@) 2 F+14x (5) 2 x,5+1,4 ©) 2 Ly+iy

(7 1 0,0,0 ®) 3" x,x,x; 0,0,0 9 3 x,x,x; 0,0,0

(10) n(3,3,3) x,y,x (D) n(3,3,3) xxz2 (12) n(3,3,3) xy,y

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

Positions
Multiplicity, Coordinates Reflection conditions
Wyckoff letter,
Site symmetry General:
12 f 1 (1) x,y,z (2) z,x,y (3) »z,x hhl : 1 =2n

A Z+3,7+5,5+3 () y+35,8+5,2+; (6) ¥+3,2+5,5+; hhh: h=2n

(N x,5,2 (®) z,%,y ) y,z,%

(10) z+ 5,y + 5,5+ 3 (D y+s5x+3,2+3 (I12) x+3,2+3,y+3

Special: as above, plus

6 e .2 X, X+ 14 LX x4 I+i1.x no extra conditions

Trthio hExti o xthid
6 d 1 3,0,0 0,5,0 0,0, 3 3,1,0 1,0,3 0,3,5 hkl : h+k+1=2n
4 ¢ 3. X, X, X X+, x+3,54+1 X,X,X X+ x+ix+3 hkl ©: h+k+1=2n
2 b 3. 0,0,0 15,3 hkl : h+k+1=2n
2 a 32 it 3,22 hkl : h+k+1=2n
Symmetry of special projections
Along [111] p6mm Along [110] p2 Along [211] p2gm
a=12a-b-¢) b=1%i(-a+2b—c) a=i(a+b—2c) b =lc a=ib-c) b =i(a+b+c)
Origin at x, x,x Origin at x, x,0 Origin at 2x,x,X

(Continued on preceding page)
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