
Headline: Section 2.2.3.
Short Hermann–Mauguin symbol Schoenflies symbol Crystal class (Point group) Crystal system
(Section 2.2.4 and Chapter 12.2) (Chapters 12.1 and 12.2) (Section 10.1.1 and Chapter 12.1) (Section 2.1.2)

Number of space group Full Hermann–Mauguin symbol Patterson symmetry
[Same as inIT (1952)] (Section 2.2.4 and Chapter 12.3) (Section 2.2.5)

Space-group diagrams, consisting of one or several projections of the symmetry elements and one illustration of a set of equivalent
points in general position. The numbers and types of the diagrams depend on the crystal system. The diagrams and their axes are
described in Section 2.2.6; the graphical symbols of symmetry elements are listed in Chapter 1.4.

For monoclinic space groups see Section 2.2.16; for orthorhombic settings see Section 2.2.6.4.

Origin of the unit cell: Section 2.2.7. The site symmetry of the origin and its location with respect to the symmetry elements are given.

Asymmetric unit: Section 2.2.8. One choice of asymmetric unit is given.

Symmetry operations: Section 2.2.9 and Part 11. For each point~xx; ~yy; ~zzof the general position that symmetry operation is listed which
transforms the initial pointx; y; z into the point under consideration. The symbol describes the nature of the operation, its glide or screw
component (given between parentheses), if present, and the location of the corresponding symmetry element.

The symmetry operations are numbered in the same way as the corresponding coordinate triplets of the general position. For centred
space groups the same numbering is applied in each block,e.g.under ‘For (12;

1
2; 0)þ set’.
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Cmm2 C11
2v mm2 Orthorhombic

No. 35 Cmm2 Patterson symmetryCmmm

Origin onmm2

Asymmetric unit 0� x� 1
4; 0� y� 1

2 ; 0� z� 1

Symmetry operations
For (0;0;0)+ set
(1) 1 (2) 2 0;0;z (3) m x;0;z (4) m 0;y;z

For ( 1
2 ;

1
2 ;0)+ set

(1) t( 1
2 ;

1
2 ;0) (2) 2 1

4 ;
1
4 ;z (3) a x; 1

4 ;z (4) b 1
4 ;y;z



Headlinein abbreviatedform.

Generatorsselected: Sections2.2.10and8.3.5.A setof generators,asselectedfor theseTables, is listedin theform of translationsand
numbersof general-positioncoordinates.Thegeneratorsdeterminethesequenceof thecoordinate triplets in thegeneralpositionandof
the correspondingsymmetry operations.

Positions: Sections2.2.11and8.3.2.The generalWyckoff position is given at the top, followed downwardsby the variousspecial
Wyckoff positionswith decreasingmultiplicity andincreasing site symmetry. For eachgeneralandspecialposition its multiplicity,
Wyckoff letter,orientedsite-symmetry symbol,aswell asthe appropriatecoordinatetriplets andthe reflectionconditions,arelisted.
Thecoordinatetriplets of the generalposition arenumberedsequentially; cf. Symmetryoperations.

Orientedsite-symmetrysymbol(third column): Section 2.2.12.Thesitesymmetry at thepointsof aspecialpositionis givenin oriented
form.

Reflectionconditions(right-mostcolumn):Section2.2.13.

[Latticecomplexesaredescribedin Part14;Tables14.2.3.1and14.2.3.2showtheassignmentof Wyckoff positionsto Wyckoff setsand
to lattice complexes.]

Symmetry of specialprojections: Section 2.2.14.For eachspacegroup,orthographic projectionsalongthree(symmetry) directionsare
listed.Givenarethe projection direction, the planegroupof the projection, aswell asthe axesandthe origin of the projectedcell.

Maximal non-isomorphicsubgroups: Sections2.2.15and8.3.3.

Type I : translationengleicheor t subgroups;
Type IIa : klassengleicheor k subgroups,obtainedby ‘decentring’ the conventional cell; appliesonly to spacegroupswith centred

cells;
Type IIb : klassengleicheor k subgroups,obtained by enlargingthe conventional cell.

Givenare:
For types I and IIa : Index [betweenbrackets]; ‘unconventional’ Hermann–Mauguin symbol of the subgroup;‘conventional’

Hermann–Mauguin symbol of the subgroup,if different (betweenparentheses);coordinatetriplets retainedin subgroup.
FortypeIIb : Index[betweenbrackets]; ‘unconventional’ Hermann–Mauguinsymbolof thesubgroup;basis-vectorrelationsbetween

group and subgroup(between parentheses);‘conventional’ Hermann–Mauguin symbol of the subgroup,if different (between
parentheses).

Maximal isomorphicsubgroupsof lowest index: Sections2.2.15,8.3.3 and13.1.2.

Type IIc : klassengleicheor k subgroupsof lowest index which are of the sametype as the group, i.e. have the same standard
Hermann–Mauguinsymbol. Dataasfor subgroupsof type IIb .

Minimal non-isomorphicsupergroups: Sections2.2.15and8.3.3.
The list contains thereverserelationsof thesubgrouptables; only typesI (t supergroups)andII (k supergroups)aredistinguished.

Dataasfor subgroupsof type IIb .

1

2

3

7

4

5

6



1

2

3

7

4

5

6

CONTINUED No. 35 Cmm2

Generators selected (1); t(1;0;0); t(0;1;0); t(0;0;1); t( 1
2 ;

1
2 ;0); (2); (3)

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

Coordinates

(0;0;0)+ ( 1
2 ;

1
2 ;0)+

Reflection conditions

General:

8 f 1 (1) x;y;z (2) x̄; ȳ;z (3) x; ȳ;z (4) x̄;y;z hkl : h+k= 2n
0kl : k= 2n
h0l : h= 2n
hk0 : h+k= 2n
h00 : h= 2n
0k0 : k= 2n

Special: as above, plus

4 e m: : 0;y;z 0; ȳ;z no extra conditions

4 d : m : x;0;z x̄;0;z no extra conditions

4 c : : 2 1
4 ;

1
4 ;z

1
4 ;

3
4 ;z hkl : h= 2n

2 b m m2 0;

1
2 ;z no extra conditions

2 a m m2 0;0;z no extra conditions

Symmetry of special projections
Along [001] c2mm
a0 = a b0 = b
Origin at 0;0;z

Along [100] p1m1
a0 = 1

2b b0 = c
Origin atx;0;0

Along [010] p11m
a0 = c b0 = 1

2a
Origin at 0;y;0

Maximal non-isomorphic subgroups
I [2] C1m1 (Cm, 8) (1; 3)+

[2] Cm11 (Cm, 8) (1; 4)+
[2] C112 (P2, 3) (1; 2)+

IIa [2] Pba2 (32) 1; 2; (3; 4) + ( 1
2 ;

1
2 ;0)

[2] Pbm2 (Pma2, 28) 1; 3; (2; 4) + ( 1
2 ;

1
2 ;0)

[2] Pma2 (28) 1; 4; (2; 3) + ( 1
2 ;

1
2 ;0)

[2] Pmm2 (25) 1; 2; 3; 4
IIb [2] I ma2 (c0 = 2c) (46); [2] I bm2 (c0 = 2c) (I ma2, 46); [2]I ba2 (c0 = 2c) (45); [2] I mm2 (c0 = 2c) (44); [2]Ccc2 (c0 = 2c) (37);

[2] Cmc21 (c0 = 2c) (36); [2]Ccm21 (c0 = 2c) (Cmc21, 36)

Maximal isomorphic subgroups of lowest index
IIc [2] Cmm2 (c0 = 2c) (35); [3]Cmm2 (a0 = 3a or b0 = 3b) (35)

Minimal non-isomorphic supergroups
I [2] Cmmm(65); [2]Cmme(67); [2]P4mm(99); [2]P4bm(100); [2]P42 cm(101); [2]P42 nm(102); [2]P4̄2m(111);

[2] P4̄21 m(113); [3]P6mm(183)

II [2] F mm2 (42); [2]Pmm2 (a0 = 1
2a;b0 = 1

2b) (25)


