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lattice (Bravais) system, 14, 16–17, 730
space groups, 4, 14, 17–18, 23, 29, 68, 824,

837
Rotation and rotoinversion, 5, 722, 810–811

axes and points, 5, 9–10, 724, 796–797, 804,
806, 811–812

sense of, 6, 810–813
Rotation part of a symmetry operation

(motion), 721, 810, 812–813, 821, 836
Rotoreflection axes, 797, 804

S centring, 4, 15, 743
Schoenflies

point-group symbols, 763, 794, 797–799, 818
space-group symbols, 17, 63, 821, 824

Screw
axes and vectors, 5, 9–10, 30–31, 724, 810,

812–813
part of a symmetry operation (motion), 724,

810, 812–813, 821, 822, 825
rotation, 5, 722, 810, 812–813, 821

Second-harmonic generation, 805, 807
Seitz symbol, 721
Selling–Delaunay reduction, 745
Sense of rotation and rotoinversion, 6, 810–813
Serial reflection conditions, 30–31
Settings

monoclinic and orthorhombic, 17, 20, 38,
44–47, 62–64, 68, 80, 833, 836

rhombohedral, obverse and reverse, 4, 17, 29,
52, 81–82

Shift of origin, 78, 87–88
Shift vector, lattice complexes, 871
Shubnikov

point-group symbols, 818–819
space-group symbols, 821, 824

Site-set symbol, 871
Site symmetry, 28, 732, 764–766, 791, 797, 800,

846
Space-group type

affine, 726–727
crystallographic, 727
positive affine, 727
proper affine, 727

Space groups
changes of, 833
classification of, 14, 726
definition of, 724, 726
determination of, 29, 44, 46, 51

Space groups
diagrams of, 17, 20
enantiomorphic, 35, 53, 727, 836
incorrect assignment of, 874
isomorphism type, 726
lattice complexes of, 851
normalizers of, 37, 738, 879, 882–883, 895,

899–900
one-dimensional (line groups), 15, 40
subgroups and supergroups of, 35–38, 56, 62,

734, 836, 843, 902
symbols, changes of, 19, 62
symbols for, 17, 18, 38–40, 821, 823–824
symmorphic, 19, 725, 727
two-dimensional (plane groups), 15

Special
face and point, 764
form (crystal, face and point), 763, 764, 766,

791, 800
position, 28, 732, 764
reflection conditions, 29, 32

Specialized metric, Euclidean normalizers, 879,
881

Sphere group, 799, 904
Sphere packings, 873
Spherical point groups, 797, 799, 802
Square plane and point groups, 61, 768
Stereodiagrams, cubic, 24
Stereographic projections of point groups, 763,

768, 770, 800
Structural (non-space-group) absences, 32
Structure factors, equivalent lists of, 901–902
Subgroups and supergroups

affine and Euclidean (normalizer)
equivalent, 902

conjugate, 28, 738, 795, 802
definition of, 734
index of, 35–36, 724, 795, 836, 843
isomorphic and non-isomorphic, 35–38, 62,

70, 735, 836
isosymbolic, 836
klassengleich (k), 35, 56, 62, 70, 72, 74–75,

735, 831, 836
maximal (subgroups), 36, 734, 795–796, 802–

803, 836
minimal (supergroups), 37, 735, 795–796
normal or invariant (subgroups), 724, 738,

795
of point groups, 795–796, 802–803
of space groups, 35–38, 56, 62, 734, 836, 843,

902
proper, 734
translationengleich (t), 35, 56, 62, 71–72, 74–

75, 735, 796
Sublattices

index of, 759
number of, 759

Subperiodic groups, 720
Symbols

for Bravais (types of) lattice, 14–15
for centring types (modes) of cells, 4, 39
for crystal families, 14–15
for lattice complexes, 848
for line (one-dimensional) groups, 4, 15, 40
for Patterson symmetries, 20
for plane (two-dimensional) groups, 4, 15,

17–18, 61
for point groups and crystal classes, 15, 762–

763, 794–795, 798, 800, 818–819
for site and face symmetries, 28, 768, 770,

791, 797, 800
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Symbols
for space groups, 17, 18, 40, 62–63, 821, 823–

824
for space groups, changes of, 19, 62, 70–71,

75, 833
for symmetry elements and operations, 5, 7,

763, 810, 812–813
Symétrie ponctuelle (site symmetry), 28
Symmetrische Sorten, 744, 745, 748, 749, 757
Symmetry

axes, centre, lines and planes, 5, 7–9, 763,
796, 810

directions, 18, 44, 818, 819, 833
elements, additional, 56, 61–62, 71, 74–75,

831
elements, definition and symbols, 5–10, 724,

818, 821
elements, diagrams of, 7, 20, 763
enhancement of Euclidean normalizers, 880–

881
generalized, 720
group, 722
inherent (eigensymmetry), 764, 766, 791,

804
non-crystallographic, 762, 796, 798, 904
of a Patterson function, 19
of diffraction record, 762
of physical properties, 804
of sites (points), 28, 732, 764–766, 791, 797,

800
of special projections, 17, 33, 764
operation, definition and symbols, 5–6, 26–

27, 722, 723, 810, 812–813, 815–816, 818,
821

operation, matrix representation of, 26, 28,
763, 810, 812–813, 821, 836

operations, matrices for, 766, 802, 815–816
operations, transformation of, 86

Symmorphic space group, 19, 725, 727
System

crystal, lattice and Bravais, 14–15, 44, 730,
762–763

general, 796
lattice, 730–731

Systematic (space-group) absences, 29, 44, 832

Tensor properties, 804, 807
Tetartohedry, 762, 795
Tetragonal

crystal system, 15
point groups, 15, 773
space groups, 18, 23, 50, 66, 71, 824

Topological characteristic of lattice
characters, 756

Topological properties of lattices, 742
Transformation

affine, 78, 84
invariants of, 86
linear part of, 78
of basis vectors and coordinate system, 78,

87, 901
of direction indices, 79
of matrix of the geometrical coefficients

(metric tensor), 87
of Miller indices, 78–79, 902
of origin (origin shift), 78, 87–88, 901
of point coordinates, 79, 86
of position vectors, 79, 87
of symmetry operations (motions), 78,

86
of unit cell, 78, 901

Translation
and translation vector, 56–57, 722, 810,

812
part of a symmetry operation (motion), 721,

722, 724, 810, 812, 821, 823, 836
subgroup of a space group, 724, 744

Translationengleiche (t) subgroups and
supergroups, 35, 56, 62, 71–72, 74–75,
735, 796

Triclinic
crystal system, 15
point groups, 770, 819
space groups, 18, 20, 46, 62–63, 824

Trigonal
crystal system, 14, 15
point groups, 15, 776, 819
space groups, 14, 23, 52, 68, 73, 824

Trivariant lattice complex, 848
Truncation of a polyhedron, 767
Twinning, 45, 806

Two-dimensional (plane)
lattice complexes, 850
lattices, nets and cells, 4, 15, 61, 844
point groups, 15, 763, 768, 798
space groups, 14, 18, 20, 31, 61, 724, 837
space groups, normalizers of, 879, 881–882
space groups, symbols for, 18–19, 61
symmetry directions, 18
symmetry elements and operations, 5, 7, 9

Type
of lattice (Bravais type), 14–15, 728, 744
of limiting crystal and point forms, 765
of point group, 762
of reduced cell, 20, 750
of Wyckoff sets, 734, 846

Uniaxial crystals, 806
Unique monoclinic axis, 17–18, 20, 38–39, 62–

63
Unit cell, 723, 742

transformation of, 78, 901
Univariant lattice complex, 848

Vector
glide and screw, 5, 7–10, 30–31, 724, 811
lattice, 723
part of a symmetry operation (motion), 721,

810, 812
set of a crystal structure, 19
space, 721

Voronoi domain and Voronoi type, 742, 744,
749, 751

Weissenberg complexes, 849, 871
Wigner–Seitz cell, 742
Wirkungsbereich (domain of influence), 742
Wyckoff

letter (notation), 27, 733, 764, 766, 797
position, 27, 733, 764, 765–766, 846, 848–

851, 870, 873, 901
set, 733–734, 846, 848, 850–851, 873, 901

Zonal reflection conditions, 30, 45
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