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1.2. GUIDE TO THE USE OF THE SUBPERIODIC GROUP TABLES

Table 1.2.6.2. Distinct Hermann—Mauguin symbols for monoclinic and orthorhombic rod groups in different settings

Setting symbol

(abc) (bac) (cba) (bca) (acbh) (cab)
Rod group Hermann-Mauguin symbol
R3 £211 fic121 Srall2 /112 /6211 fal2l
R4 frem11 frclml frallm fwllm fism1l Sralml
R5 fecll felel falla /wllb /pb11 falal
R6 f2im1l fel2iml fal12/m ul12im Su2imll fal2im]
R7 f2lell fcl2el fall2la fp112/b £52/b11 fal2lal
R8 fcl12 fcl12 fa2l1 /121 /6121 fa211
R9 £c112, #1124 a1 s1241 51241 Fa2ul1
R10 fcllm ficllm fram11 fnlml finlml fram11
R11 fc112/m fc112/m Sfra2lm1l fnl2/ml sp12/ml fra2lmll
R12 S l124/m A 12,im Ha2uim11 Jp12y/m1 Al 2y/m1 fa2aIml
R13 £222 4222 fu222 /n222 5222 Fa222
R14 $c2224 $c2224 fra2122 /2212 /62212 fra2122
R15 Srcmm2 Srcmm?2 Jfra2mim Jm2m Jfpm2m Jfralmm
R16 JrcCC2 JreCC2 Jalaa /iub2b /ub2b Jalaa
R17 JocnC2y JfrcCm2y Jfra2ram fipb2im fism2,b Jfralima
R18 fc2mm frm2m Jfraim?2 Jpmm?2 fip2mm Jfral2m
R19 Jfic2em freC2m Jfraa2 fibm2 fin2mb JfaM2a
R20 Sfrmmm Jfrmmm Jfralimm fpmmm fpmmm Jframmm
R21 freccm frccem Jramaa fisbmb fisbmb Jfamaa
R22 Jrcnem Jfrccmm Jfamam fibmm Jfismmb Jframma

Table 1.2.6.3. Distinct Hermann—Mauguin symbols for tetragonal, trigonal and 0

hexagonal rod groups in different settings

Setting symbol
(abc) (atb bFa ¢
Rod group Hermann-Mauguin symbol
R35 JAacm fhamce
R37 /42m SAm2
R38 #42c S4c2
R41 JAa/mmce falmem
Setting symbol
a a
(£2a+£b Faxb o)
(£ax2b F2aFb o) Fig. 1.2.6.16. Diagrams for oblique frieze groups.
(abe) (Faxb FaFx2b o
Rod group Hermann-Mauguin symbol o ) 0]
R46 #1312 £321
R47 #3112 #3121
R48 #3212 #3221
R49 #3ml £31m
R50 #3cl #3lc
R51 /#31m /3ml
RS2 /3lc £3cl
R70 f63mc f6scm
R71 6m2 /62m
R72 £6c2 /62¢
R75 fbslmmce f6slmem
a a

1.2.7. Origin

The origin has been chosen according to the following conven-
tions:

(i) If the subperiodic group is centrosymmetric, then the
inversion centre is chosen as the origin. For the three layer groups
pa/n (LS2), pAd/inbm (L62) and pd/nmm (L64), we give descrip-
tions for two origins, at the inversion centre and at (— %, — %, 0)
from the inversion centre. This latter origin is at a position of high
site symmetry and is consistent with having the origin on the
fourfold axis, as is the case for all other tetragonal layer groups.
Copyright © 2006 International Union of Crystallography
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Fig. 1.2.6.17. Diagrams for rectangular frieze groups.

The group symbols for the description with the origin at the
inversion centre, e.g. p4/n(%,1,0), are followed by the shift
(%.%.0) of the position of the origin used in the description
having the origin on the fourfold axis.

(ii) For noncentrosymmetric subperiodic groups, the origin is
at a point of highest site symmetry. If no symmetry is higher than
1, the origin is placed on a screw axis, a glide plane or at the
intersection of several such symmetry elements.


http://it.iucr.org/Ea/ch1o2v0001/sec1o2o7/

1. SUBPERIODIC GROUP TABLES: FRIEZE-GROUP, ROD-GROUP AND LAYER-GROUP TYPES

(ab)

(ba)

Fig. 1.2.6.18. The two settings for frieze groups. For the second setting,
printed vertically, the page must be turned 90° clockwise or viewed from the
right-hand side.

Origin statement: In the line Origin immediately below the
diagrams, the site symmetry of the origin is stated if different
from the identity. A further symbol indicates all symmetry
elements that pass through the origin. For the three layer groups
p4in (L52), p4/inbm (L62) and p4/nmm (L64) where the origin is
on the fourfold axis, the statement ‘at — % — % , 0 from centre’ is
given to denote the position of the origin with respect to an

inversion centre.

1.2.8. Asymmetric unit

An asymmetric unit of a subperiodic group is a simply connected
smallest part of space from which, by application of all symmetry
operations of the subperiodic group, the whole space is filled
exactly. For three-dimensional (two-dimensional) space groups,
because they contain three-dimensional (two-dimensional)
translational symmetry, the asymmetric unit is a finite part of
space [see Section 2.8 of IT A (1983)]. For subperiodic groups,
because the translational symmetry is of a lower dimension than
that of the space, the asymmetric unit is infinite in size. We define
the asymmetric unit for subperiodic groups by setting the limits
on the coordinates of points contained in the asymmetric unit.

1.2.8.1. Frieze groups

For all frieze groups, a limit is set on the x coordinate of the
asymmetric unit by the inequality

0 < x < upper limit on x.

For the y coordinate, either there is no limit and nothing further is
written, or there is the lower limit of zero, i.e. 0 < y.

Example: The frieze group 42mm (F6)

Asymmetric unit 0 <x <1/2; 0 <y.

1.2.8.2. Rod groups

For all rod groups, a limit is set on the z coordinate of the
asymmetric unit by the inequality

0 < z < upper limit on z.

For each of the x and y coordinates, either there is no limit and
nothing further is written, or there is the lower limit of zero.

For tetragonal, trigonal and hexagonal rod groups, additional
limits are required to define the asymmetric unit. These limits are
given by additional inequalities, such as x <y and y < x/2. Fig.
1.2.8.1 schematically shows the boundaries represented by such
inequalities.

Table 1.2.6.4. Distinct Hermann—Mauguin symbols for frieze groups in
different settings

Setting symbol

(ab) (ba)
Frieze group Hermann-Mauguin symbol
F1 fral yos!
F2 a2l /6211
F3 fralml fpllm
F4 frallm splml
F5 fallg snlgl
F6 Sralmm fp2mm
F7 fra2g fn28m

L&
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<

(b)

Fig. 1.2.8.1. Boundaries used to define the asymmetric unit for (a) tetragonal
rod groups and (b) trigonal and hexagonal rod groups.

Example: The rod group 63mc (R70)
Asymmetricunit 0<x; 0<y; 0<z<1;y<x/2.

1.2.8.3. Layer groups

For all layer groups, limits are set on the x coordinate and y
coordinate of the asymmetric unit by the inequalities

0 < x < upper limit on x
0 <y < upper limit on y.

For the z coordinate, either there is no limit and nothing further is

written, or there is the lower limit of zero.
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