444 Symbols for Symmetry Groups

Hexagonal space groups

168 PG 169 P6, 170 P6s 171 PGy

172 Po6y 173 P63

174 PG

175 P6im 176 P6ym

177 Pé22 178 P6122 | 179 P6522 180 P6,22

181 P6422 182 P6322

183 Pomm 184 Poee 185 P6icm 186 Poésmc

187 Pém2 188 P62 189 P&2m 190 P82

191 P8/mmm | 192 P6/mce | 193 P6y/mem | 194 FP63yfmmc
Cubic space groups

195 P23 196 F23 197 123 198 P23

199 12,3

200 Pm3 201 Pn3 202 Fm3 203 Fd3

204 Im3 205 Pa3 206 la3

207 P432 208 P4932 | 209 F432 210 F432

211 1432 212 P4332 | 213 P42 214 J4;32

215 Pd3m 216 F43m 217 [43m 218 Pd3n

219 Fiie 220 I43d

221 Pm3m 222 Pn3n | 223 Pmln 224 Pn3m

225 Fm3m 226 Fm3c | 227 Fd3m 228 Fdic

229 Im3m 230 Ja3d

BOOX LIST

Here is a short list of books mostly in English that we have found particularly useful.
Some more-specialized books we have referred to in the text, References to all the crystal
structure data given in this book are to he found in the various compilations listed in D (this
is where they came from).

A, INTERNATIONAL TABLES FOR X-RAY CRYSTALLOGRAPHY
These are: Volume A: Space-Group Symmetry, 3rd ed. 1992 (the indispensable reference]. Volume B:

Reciprocal Space, 1993, Volume C: Mathematical, Physical and Chemical Tables, 1992. Kluwer
Academic, Dordrecht,

B. Some books on crystallography and crystal chemistry

BLOSS, F. D.
Crystallography and Crystal Chemistry, reprinted by Mineral. Soc. Amer., Washington, D.C. (1994).
Very clear exposition of the crystallographic peint groups.

BURNS, G & GLAZER, A. M. :
Space Groups for Selid State Scientists Ind Ed,, Academic Press, New York (1990). A good informal
account of space groups with useful tables.

BOISEN, M. B. & GIBBS, G. V.
Marhematical Crystaliography, Reviews in Mineralogy 15, Mineral. Soc. of Amer., ‘Washington,
D.C. (Revised, 1990). A systemalic account of how to do crystallographic calculations, and a
derivation of the three-dimensional point and space groups.

DE JONG, W. F.
General Crystallography. Freeman, San Francisco {1939}, Subtitled “A brief compendium” this
useful little book contains a wide variety of information. Particularly useful for geometric aspects.

HYDE, 8. G. & ANDERSSON, S.
fnorganic Crystal Structures, John Wiley & Sons, New York (1989). Systematic description of
crystal structures with special emphasis on the development of “complex” structures from simpler ones
using simple building principles. Numerous tables of data,

MEGAW, H. D.
Crystal Structures: A Working Approach, Saunders, Philadelphia (1973), Clear descriptions of
symumetry and the crystallographic description of structures.

PEARSON, W. B. :
The Crystal Chemistry and Physics of Metals and Alloys, John Wiley & Sors, New York (1972). A
comprehensive account of the subject at the time and stil] very useful,

SMITH, J. v.
Geometrical and Structural Crystaiiography, John Wiley & Sons, New York (1982). A good
introduction to formal crystaliography, Intended for those who are prepared 16 work through a number
of carefully considered examples.

WELLS, A. F.
Structural Inarganic Chemistry, 3th Bd., Clarendon Press, Oxford (1984). Contains a wealth of
organized structural information with due attention to crystal structures. Introductory chapters discuss
polyhedra, sphere packings erc. Bvery chemist should own a copy.
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C. Some beoks on geometry

COXETER, H. 5. M,
Introduction te Geometry, John Wiley & Sons, New York (1971). A classic that everyone should
own and read. Includes a good account of two-dimensional symmetry groups.

CUNDY, H. M. & ROLLET, A. P.
Mathematical Models, 2nd Ed., Clarendon Press, Oxford (1961). ‘Written for English sixth-formers,
this book has, among other things, a lot of useful information on, and practical tips for making, poly-
hedra,

GRUNBAUM, B. & SHEPHARD, G.C, :
Tilings and Patterns, W. H. Freeman, New York (1986). An astonishing book, beautifully illustrated,
that should dispel any illusiens that two-dimensional patterns are boring. Heavy going in places.

HILBERT, D. & COHN-VOSSEN, §.
Geometry and the Imagination, Chelsez, New York {(1952). Another classic, and one that is as fresh
today as when it was written (originally published in 1932). 330 figures, some very beautiful. Every
personal library should contain a copy.

SHUBNIKOV, A.V. & KOPSTIK, V. A.
Symmerry tn Science and Art, Plenum Press, New York (1974). A readable guide to symmetry groups
(including black-and-white and color groups} in different dimensions (e.g. rod and layer groups). Also
malerial of general interest as suggested by the title.

WENNIGER, M. J.

Polyhedran Models, Cambridge University Press (1971). lustrations of beautiful polyhedra and
instructions for making them.

D. Reference books and data bases

STRUCTURE REPORTS
Originally Strukturbericht (Vols. 1-7), these are annual compendia of crystal structure data. The earlier
volumes gave encugh information to be a sufficient reference source, but later volumes have become
mainly bibliographies (references without author’s names!), The last volume was for 1990 and the
series which started so auspiciously under P. P. Ewald and C. Hermann in 1931 seems to have died
ignominiously without even a whimper. Hampered by a highly eccentric indexing system.
VILLARS, P. & CALVERT, L. D,
Pearson’s Handbook of Crysiallographic Data for Intermetailic Phases. 2nd edition, American
Society of Metais, Metals Pack, Ohio (1991). “Handbook™ may not be the correct term for Four
velumes, each weighing more than 3 kg. Comprehensive and valuable reference source of structural
data fer compounds involving metallic elements, also includes data for paictides and chalcogenides.
Only binary oxides and no halides are included, and the price preciudes personal ownership for most.
The second edition omits some compounds reported in Yolume I of the first edition, so one needs to
have both. The assignments 1 structure types are not always reliable and one shouald check the original
papers if unit cells and/or origins are changed. We have found a number of errors and misprints.
WYCKQFF, R. W. G.
Crystal Structures. John Wiley & Sons, New York. Vol 1 (1963), Vol 2 (1964}, Vol 3 (1965), Vol 4
(1968). A convenient reference organized by structure type if one does not want the latest information.
INORGANIC CRYSTAL STRUCTURE DATA BASE - Gmelin Instizut, Karlsruhe.
Conzains 39,000 entries and growing at a rate of = 1500 per year.
Criteria for inclusion are {a) no C-C and/or C-H bonds (these are in the Cambridge Structure Data Base)
(b) contains at least one of H, He, B, C, N, O, F, Ne, Si, P, 8, CL Ar, Se, Br, Te, 1, Xe, At and Rn
(i.e. elements right of the “Zinil line” on the periodic table). Neither perfect {we find errors) or
comprehensive (some surprising omissions) but excellent value for meney.

Formula Index

This index lists chemical compounds for which some structural information appears in Chapters 1-7 or
Appendix 3. If the page number is in bold face Full crystallographic data are given. Lock also for trivial
names in the subject index (especially for minerals and zeolites).

AgO, 77

Ags0, 129

Ag70gF, 277

AlBg, 172, 233, 244, 435

AlCrpC, 288

Alz0Oq, 221, 360, 435

Al(OH)3, 183

AlPOy, 87

AlPO4-2H;0, 304

Al2Si0s, 131

AlrSin05(0OH)y, 185

Al2Sig01p{0H),, 186

Ala(W0Oy)s, 360

Am, 285

Asa8y, 148

AnCd, 271, 435

AuZny, 279, 435

B, 152

ByQ3, 129, 298, 435

BaAly, 253

BaAlzSipOg, 181

BaCu, 246, 435

BaCusSq, 378

BaCuzPy, 334, 436

BaFe;84, 273, 436

BaMgSi, 249, 436

BasMgTayg03p, 171

BaNiO3, 257,436

BaTiO3, 257, 436

BaTiSiz0g, 151, 380

BaSi;03, 182

BeHj, 380

Be(NHsz),, 151

BeQ, 304, 436

Bila, 287

BiCu3S3, 363

C, 299, 436

CioHie, 148

Ci4Hap, 149

Cla07, 151

CaAly8ip0g, 181, 293,
" 304

Ca3All8iy044, 80, 261,
" 266, 360

CaBg, 355

CaB304, 376

CaB25i20g, 306

CaBeqP,0g, 306

CaCusTigOyp, 279

CaCly, 286

CaFp, 118, 218

Ca(GapQy, 303

CdAsy, 368

CdClIy, 220, 436

Cdia, 220, 436

CdP,, 368

CdS0Qy, 329

CeCuy, 98, 306

Clz07, 151

CogSg, 196, 436

Co28i, 176

CrB, 176, 250, 436

" CrBa, 303, 436

CrsBj3, 255

Cr381, 260

Cs, 234
CsAl8i50q9, 340
Cs3Mo4P20q, 154
Cs1103, 153
CsW30Qo, (71
CuAlz, 255, 436
CuAu, 257

CusAu, 256
CuFeS3, 241, 436
CuFes51, 367, 436
Cup0, 97

Cuy8b, 249
CuSiQ3.H70, 151
CuZn, 257
CusZng, 159
EuCogPs, 180
FeqAlB2, 253, 436
FeB, 251, 436
FeyP, 204, 436

FeSa, 156, 195, 436
Fe3S4, 286
Feq(SO4)3, 361
FeSi, 238, 243, 437
FesWsC, 237
Ga, 237

Gag03, 130

GagTes, 273

Ge, 322, 437
HPFg-Ho(, 333
H,0, 321

Hfly, 287

Hf3NizSi3, 180

Hg, 231, 285

Hzl,, 288
Hg3NbFg, 265, 437
Hg3SbFg, 264, 437
KAlGeOQy, 367
KAI18i3019(0H)3, 186
KCuy83, 288
KHzP04, 82,92
KHgo, 98

KInTes, 255, 437
KoMgFy, 258, 437
K2Mga(504)3, 360
KMg3A18i3010{CH),,186
KiNaCaTh3ig0sp, 152
K3V5014. 171, 437
KaWsOys, 171
LaB;Cs, 173, 437
LaCosF3, 179
LaFeqPya2, 279

LaFe Shy4, 279
LaNisP3, 179
LaNisSi, 179

Las03, 220, 245, 437
LigAlg, 131
LiAlQOs, 376
LiGa0s, 376

LiGe, 364

Lia0, 219

LiP, 263, 437
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LisPzNs, 150
LiY;Siz; 254, 437
MgAlyOy, 78, 223, 259
MgaBy013Cl, 358
MgClg, 136

MgCug, 258

MgGa, 364

MgorGas, 379
MgNisq, 260
Mg{OH),, 183
MgSiOs, 151
Mg381,05(0H)y, 184
Mg38ig00(0H);, 186
MgZn3, 260

Mn, 266

MnrAls, MnAly, 189
MnBy, 123
MngHgs, 168, 437
MoB, 252, 437
MozBC, 287

MaS2, 246, 437
MoSia, 257
Ng(CHz7)g, 143

NagAliSiz012Cl, 82, 316

NaBePQy, 367
NajpBeySiaQy7, 152
NaCl, 118, 219
NaCu0s, 130
NaFe(y, 220
NaGaSng, 377

NaP, 263, 437
NaPb, 333, 437
Na3PiGeg, 195, 438
Na3S8b8y, 195
Naa8inOs, 182
Nay8iz8s, 150
NagFiSiq0y |, 379
NaW0s, 171
NaZayjz, 273, 438
NagZra(SiOg)3, 360
NazZr8iz0g¢-T,0, 380
NbCls, 153

Nb3Clg, 153
NbCoB, 176
NbsCuySi, 180
NbgF|s, 155, 438

Nbglt, 150

NbO, 317, 438
NbSq, 246, 438
Nb3Teq, 153
NdRe4Sis, 180
Nias, 119, 219
Ni2S83, 318, 360
NisSn, 256

Np, 377

P20s, 297, 378
P4Cyg, 148

PsCg, 150

P4Syg, 150

Pa, 287

PbEC1, 249, 438
PbO, 248, 438
PbMogSg, 150
PdF3, 239, 438
PdF3, 222, 235
PdGas, 255
Pd;78e;s, 356, 438
Prl3, 288
PrsRhySny3, 280, 438
PtB, 219

PtCly, 159

P304, 358

PtPby, 255

Pu, 247, 287
Rb7Csi104, 153
RbgOs, 153
RbScOs, 219
ResB, 176, 438
ReOs, 171,235
Sca03, 377
Scp048, 245, 438
8¢35ip07, 151

Si, 233, 267, 319, 438
SiC, 301, 365
SigN20, 129
Si0n, 83, 241, 315,

T 317, 321, 369, 438

SiP707, 151
Sn, 273

Snlg, 287

Sraly, 306
SrMgSi, 176, 377

S18in, 267, 295, 438
Ta3zBy, 287

TaCoB, 176
TazFeOyg, 82

TaTeq, 255

TbB.C, 173, 439
TeqClyg, 154
Tealjs. 154

ThBa, 174, 439
ThB,C, 174, 439
ThCra8iq, 253, 439
ThMoBy, 172, 439
Th3Ny, 220, 286
ThaP4, 237, 439
ThsPds, 171, 439
ThSig, 234, 297, 439
Th;TeN,, 252, 439
TiQq, 78, 228, 286, 377
TiP, 119, 219, 246
Tip58C, 288
TisTeyq, 272
TI3VS84, 195, 439
TlZn3She, 311
UBq3, 355

UB.C, 174

UBC, 250

UHs, 280

Uly, 288

U30g, 168, 201
UsSip, 254

W, 260, 266
WAL, 278, 439
WC, 244, 439
WCoB, 176
WCoBg, 178
W4CoBj, 178
YAiCo, 176
YCosP3, 179
YCrBy, 172, 439
Y2ReBg, 172, 439
Znla, 151, 287, 333
ZnQ, 218, 439
ZnS, 116, 120, 217, 243
Zr3CuySig, 180
ZrFe4Siy, 178, 439
Zr8i0y, 98

Subject Index

The Table of Contents should be consulted for major topics discussed in this book {space groups,
polyhedra, sphere packings, etc.). The subject index serves mainly to guide the reader to definitions of
terms, mineral names, etc. so only the principal (defining) occurrences of a term are indicated. Note also we
normally use the “natural” order of words as in “clathrate hydrate” not “hydrate, clathrate” (but try different
combinations). For chemical compounds, alse consult the formula index.

ABC-6 zeolites, 347 Bisdisphenoid, 141

Abelian group, 24 Bixbyite, 377

Acentric, 29 Black-and-white symmerry, 54
Adamantane, 148 Beoracite, 358

Adjacency matrix, 191 Boranes, 142

Afghanite, 349 Boron (B rhombohedral), 162
Alchemist’s gold, 264 Bragg indices, 102, 114, 125

ALPQ zeolites, index, 354 Brass, 159, 257

Alumina = Afz03, 158, 221 Bravais lattices

Amman polyhedron, 188 symbols for 3-dimensional, 58
Analcime (= analcite), 376 table of 2-dimensional, 10
Anatase = TiOg, 377 tables of 3-dimensional, 60, 61
Angles (calculation of), 111 Brazil twinning, 86

Anorthic, 60 Bronze, 170

Antifluorite, 219, 433 hexagonal tungsten, 166, 171
Antigorite,184 tetragonal tungsten, 171
Antiprisms, 139 ' Brucite = Mg(OH)s, 183, 433
Antistructure, 219 C phase, 367

Antisymmetry, 54 Cairo tiling, 207

Archimedean polyhedra, 136, 193, 197 Cancrinite, 306, 349

Archimedean tiling, 13, 165, 194, 197 Cartesian coordinates, 112

Asbestos, 184 Cartesian rotation matrix, 47
Austenite, 230 Catalan polyhedra, 141

Axial glide, 62 Catapleite, 380

Axial vectors, 388 Ceo = C-centered orthorhombic, 231
Bain relationship, 229 Ccep = cubic close packed, 213, 231
Band groups, 384 Centrosymmetric, 29

Bee = body-centered cubic, 225,239, 257, 271 Chabazite, 348

Bet = bady-centered tetragenal, 229, 231, 247 Chalcopyrite = CuFeSy, 241, 431, 436
Benitoite = BaTiSi30g, 151, 380 Chevrel phase, 150

Bentonite, 186 Chrysotile (asbestos), 184

Berlinite = AIPOy, 87 Circuit (in a net), 290

Bernal spiral, 205 Class of a crystal, 76

Berry pseuderotation, 190 Clathrasil, 349

Beryllonite = NaBePQy, 367 Clathrate hydrates, 333, 371, 427
Bikitaite, 339 Clatbrin cages, 429

Biot convention, 84 Clay, 186

Bipyramids, 141 Clinographic projections, 114
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Clese packing symmetries, 268
Coesite = Si09, 313, 438
Commutative group, 24
Compatible patterns, 199
Congressane, 149
Connectivity table, 412
Coordinates
hand of axes, 30
hexagonai crystals, 6
polyhedra and nets, 193
transformations, 103
Coordination sequence, 269, 293, 411

Corundum = AlpQ3, 221, 360, 361, 377

Crankshaft rod, 308, 341
Cristobalite = $i0Qy, 240
Cross polytope, 393
Crystal ¢lass, 70
Crystallographic symmetry, 2
Cubarite = CuFe;53, 367, 463
Cube, 133
snuh
truncated, 136
Cubic-hexagonal transformation, 107
Cubic symmetry, 40, 47, 60, 74
Cuboctahedron, 53, 136
coordinates, 193
truncated, 136
twinned, 215
Cuprite = Cuz0, 97
Curie’s law, 50
Curvature, 413
Cylinder packings, 262, 284
B-Mn, B-W. garnet, 266
1-Si, SrSig, 267
* Cylindrical groups, 387
D phase, 367
D surface, 415
Dachiardite, 345
Danburite, 308
Dauphiné twinning, 86
Decorating (nets)
Deltahedra, {41
Density {of a sphere packing), 227
Dextrorotatory, 85
Diagonal glide, 63
Diamond, 218, 299, 430
Diamond giide, 63
Dihedral angle, 111
Dihedral groups, 32
Dioctahedral layer, 183 )
Dioptase = CuSiQ3-H70, 151

Dodecahedron (pentagonal), 133, 193
rhombic, 137, 141, 193
snub, 136
truncated, 136
Dedecasil, 337, 349
Dual of a net, 165
Duazl of a polyhedren, 133
Eclipsed conformation, 39
Edingtonite, 352
Enantiomorphous groups, 50
Ensatite = MgSiQs, 151
Erionite, 349
Enier equation, 198, 401, 403
Euler-Poincaré characteristic, 403
Eutactic, eutaxy, 147, 209
Faujasite, 326, 372

. Feldspar, 3{3

Ferrierite, 345

Fluerite = CaFj, 116, 218, 433
Framework density {FD of a net
Frank-Kasper polyhedra, 143

Friauf polyhedron, 144

Friedel’s law, 50

Friezes, 384

Fullerenes, 421

Fuller’s earth, 186

G matrix, 110

Garnet, 80, 261, 360, 362
Gauss-Bonnet theorem, 415

Gaussian curvatare, 415

General positions, 22, 77

Generators {of groups), 51
Gismondine, 308, 342

Glide symmetry, 14, 62

Gmelinite, 310

Goldberg polyhedra, 424

Graphite, 172, 436

Gyroid, 416

H phase, 288

Hand of quartz, 85

Hand of screw axes, 65

Hep = hexagonal close packed, 213, 231, 271
Herrmann-Mauguin netation, 29
Heteropolyanion, 152

Hexagonal lattice (2-dimensional), 10
Hexagonal-thombohedral transform., 104
Hexagenal system, 46, 60, 74
Hexagonal tetrahedron, 148
Hexamethylenetetrammine, 148
Hole, 208

Heneycomb pattern (63, 13, 165, 221

Honeycombs, 394

HTB (= hexagonal ngslen bronze), 166, 171

hurlbutite, 308
i subgroup, 81
Icosahedral polyhedra, 424
lcosahedral symmetry, 42, 57, 96
Icosahedron, 133
coordinates, 193
truncated, 136
Icosidedecahedron, 136
truncated, 136
Improper operation {axis), 28
Incommensurate crystals, 95
Infinite polyhedra, 276, 404
International tables, 445
Inversion poim, 28
PR rule, 421, 422
Isometry, 24
Isomorphic subgroup, 81
Isopotyanion, 152
J lattice complex, 234, 277
Jones symbol, 6
k subgroup, 81
Kagome pattern (3.6.3.6), 13, 166, 221
Kainosite, 151
Kaolinite, 185
Kearite = Si0s9, 321,
Keggin cluster, 157
Kissing numbers, 283
Klassengleiche, 81
Langbeinite, 360
Lattice (see also Bravais lattices), §, 58
Lattice complexes, symbols for, 88, 281
Laug classes, 50
Laves phase, 260
Layer groups, 381
Leap-frogging, 424
Levorotatory, §5
Levyne, 349
Linde A, 323, 372
Linde L, 344
Liottite, 349
Lonsdaleite, 218, 299, 367
Eosod, 349
MacMahon’s net, 207
Magnetic symmetry, 54
Makinawite = FeS, 248
MAPO zeolites, index, 354
Martensitic transformation, 230
Matlockite = PbFECI, 249, 435
Maus's salts, 157
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Maximal subgroup, 80
Mazzite, 344
Mean curvature, 415
Medial polyhedron, 419
Melanophlogite, 335
Merlinoite, 308, 342
Metaprisms, 140
Metavariscite, 304
Metavolting, 157
Metric tensor, |10
Mica, 186
Miller indices; 101, 125
Minimal surface, 415
Moedulated structure, 95
Moganite = Si0q, 322, 369
Moissanite = SiC, 302
Monoclinic, 43, 60, 67
Montesommaite, 377
Montmorilionite, 186
Mordenite, 345
Muscovite, 186
Narsarsukite, 313, 379
Nasicon, 360
Natrolite, 353
Met
dual (2-D), 165
primary and secondary (2-I), 169
regular, quasiregular (3-I3), 295
self-dual, 175
uniform (3-I3), 294, 417
unincdal (3-13) 294, 415
Niggli matrix, 110
Non-crystallographic groups, 53
Oblique lattice, 10
Obverse setting (for rhombohedraly, 105
Octadecasil, 349
Octahedral symmetry, 44
Cctahedron, 133
cartesian coordinates, 193
super, 154
truncated, 136, 193
Offretite, 349
Cmpal, 274283
Optical activity, 50, 84
Order {of a group), 48
Origin of unit cell, 91
Orthographic projections, 114
Orthorhombic, 46, 60, 70
P surface, 415
Paracelsian, 304, 308
Pearson symbol, 61
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Pearson’s Handbook, 446
Penrose tiles, 187
Pentasil, 349
Perovskite, 171, 234, 257, 434
Pharmacosiderite, 154, 379
Phillipsite, 341
Phlogopite, 186
Phyllosilicates, 184
Piezoelectricity, 50, 88
Pilfared clay, 186
Peint group (table), 440
Poiar vectors, 388
Polarity and pelar classes, 50
Polybenzene, 267
Polytope, 393
Polytype (of SiC), 365
Primary net, 169
Prisms, 139
Proper operation (axis), 28
Pseedorotations, 190, 202
Pyramids, 141
Pyrite = FeSy, 156, 436
Pyritohedron, 195
Pyro- (silicate, phosphate, etc.), 151
Pyrochlore {unit}, 155, 236
' Pyrophyllite, 186
Quartz = 5i0g, 83, 316, 369
Quasicrystals, 95, 187
Quasiperiodic, 189
Quasiregular net, 295
Radiolaria, 429
Radius ratio rules, 224
Realgar, 148
Reciprocal lattice, 108
Rectangular lattice, 10
Regular net, 295
Reverse setting (for thombohedrai), 105
Rho (zeolite), 324, 373
Rhombic dodecahedron, 137,141
Rhombicosidodecahedron, 136
Rhombicuboclahedron, 136, 276
great, 136
small, 137
Rhombohedral, 46, 60, 74
Rhombohedral-hexagonal transtorm., 104
Rhombohedron, 135
Amman (golden), 188
Ring (in a net), 290
Rod groups, 383
Rotation groups, 2, 32
Rotatior matrix, 47

Rutile = Ti04, 78, 228, 286, 432
§ lattice complex, 237
Saw-tooth structures, 343
Scapolite, 312
Schlifli symbol
for tilings, 13
for polyhedra, 133, 137
for 3-dimensional nets, 290, 292
Schlege! diagram, 191
Schoenflies notation, 29, 52, 440
Scolecite, 353
Screw symmetry, 63
Secondary net, 169
Seitz operator, 90
Setting (of a space group), 70
Sheet silicates, 184
Sigma-2 (zeolite), 350
Silicalite, 351
Similarity, 24
Simpie polyhedra, 419
Simplex, 393
Simplicial polyhedra, 408, 419
Skew polyhedron, 404
Snub cube, 33, 136, 273
Snub dodecahedron, 136
Sodalite, 82, 274, 315, 348, 373
Space groups
frequency of occurrence, 94, 203
three-dimensional (table), 441
two-dimensional (table), 21
Special positions, 23, 77
Sphalerite = ZaS, 116, 120, 218, 243, 299, 431
Sphere packing, 227, 255
Spinet = MgAloQy, 78, 223, 259, 434
Spinel unit {cluster), 158
Square lattice, 10
Staggered conformation, 39
Steacyite = KNaCaThSigOxq, 152
Stelia (cctangula or quadrangula), 136, 195
Stereo drawings, 116 '
Stishovite = §j03, 321
Subgroups of space groups, 80
Supergroups of space groups, 80
Superoctahedron, 154
Supertetrahedron, 150
Symmorphic groups, 14
System, crystal
three-dimensionai, 45, 60
two-dimensional, 1}
¢ subgroup, 81
7 lattice complex, 240, 258

Talc, 186
Tammes’ problem, 146, 190
Tapiolite, 82
Tennis ball (polyhedron), 350, 420
Tessellation, 13, 164
Tetragonal, 46, 80, 73
Tetragonal tetrahedral layer, 248
Tetragonal tetrahedron, 148
Tetrahedral symmetry, 43
Tetrahedron, 133
circumscriptibie, 126
cartesian coordinates, 193
hexagonal, 148
super, 150
tetragonal, 148
truncated, 136, 193
velume of, 113
Theta-1 (zeolite), 340
Thixotropy, 186
Thortveitite = Sc28i07, 151
Tiling, 13, 164
Topological close packing, 144, 409
Topological density, 411
Translationengleiche, 81
Triclinic, 45, 60, 67
Tridymite = 8109, 302, 322
Trigonal, 46, 60, 74
Trioctahedral fayer, 183
Trirutile, 82
Truncated cube, 136, 193
Truncated cuboctzhedren, 136, 193
Truncated dodecahedron, 136, 193
Truncated icosidodecahedren, 136, 193
Truncated octahedron, 136, 193
Truncarted tetrahedron, 136, 193
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TTB (= tetragonal tungsten bronze), 171
Twinning

mimetic, 202

in quartz (Brazil, Dauphiné), 86
Ultramarine, 316
Uniform net, 294
Unimodular matrix, 398
Uninodal net, 294
Unit ¢ell, 10, 38
Unit cell volume, 108
Up-down nets, 311
V lattice complex, 320
Vacancy, 208
Variscite, 304
Veclors (symmetry of), 388
Vermiculite, 186
Varonoi polyhedron, 138, 141, 226
VPL-5 (zeolite), 346, 373
Wigner-Seitz cell, 138, 141
Williams’ polyhedron packings, 333
Waurtzite = ZnS, 121, 217, 300, 431
Wyckoff notation, 23, 77
¥ lattice complex, 242
¥* lattice complex, 295, 319, 363, 371
Zeolite index, 354
Zhdanov symbal (for cp), 216
Zircon = ZrSi0y, 98, 130
Zigzag (in nets), 338
ZK-3 (zealite), 325
Zone, 99
Zone law, 102
ZSM zeolites, index, 354
Zuniite, 158
U-phase polyhedron, 144




