
 

185 

 

REFERENCES 
 

1. N. W. Ashcroft and N. D. Mermin, Solid State Physics (Holt, Rinehart 

and Winston, 1976). 

2. J. D’Ans, R. Blachnik, E. Lax, and C. Synowietz, Taschenbuch Für 

Chemiker und Physiker: Band 3: Elemente, Anorganische 

Verbindungen und Materialien, Minerale, 4th ed. (Springer, 1998). 

3. J. R. Davis, Metals Handbook Desk Edition, 2nd ed. (Taylor and 

Francis, 1998). 

4. B. Douglas and S.-M. Ho, Structure and Chemistry of Crystalline 

Solids (Springer, 2006). 

5. R. T. Downs and M. Hall-Wallace, The American mineralogist crystal 

structure database, American Mineralogist 88, 247 (2003). 

6. P. Eckerlin and H. Kandler, Structure Data of Elements and 

Intermetallic Phases (Springer, 1971). 

7. W. F. Gale and T. C. Totemeier, Smithells Metals Reference Book,              

8th ed. (Elsevier, 2004). 

8. C. Giacovazzo, Fundamentals of Crystallography (Oxford University 

Press, 1992). 

9. S. Gražulis, D. Chateigner, R. T. Downs, A. F. T. Yokochi, M. Quirós, 

L. Lutterotti, E. Manakova, J. Butkus, P. Moeck, and A. Le Bail, 

Crystallography open database – an open-access collection of crystal 

structures, Journal of Applied Crystallography 42, 1 (2009). 

10. T. Hahn, International Tables for Crystallography, 3rd ed. (Kluwer 

Academic Publishers, 1993). 

11. T. Hahn and H. Wondratschek, Symmetry of Crystals (Heron Press, 

1994); 

12. M. Hellenbrandt, The inorganic crystal structure database (ICSD) – 

present and future, Crystallography Reviews 10, 17 (2004). 

13. C. Kittel, Introduction to Solid State Physics, 5th ed. (Wiley, 1976). 

14. W.-K. Li, G.-D. Zhou, and T. C. W. Mak, Advanced Structural 

Inorganic Chemistry (Oxford University Press, 2008). 



186 References 

 

15. D. R. Lide, CRC Handbook of Chemistry and Physics, 88th ed. (CRC 

Press, 2007). 

16. W. Martienssen and H. Warlimont, Springer Handbook of Condensed 

Matter and Materials Data (Springer, 2005). 

17. J. W. Martin, Concise Encyclopedia of the Structure of Materials 

(Elsevier, 2007). 

18. L. R. Morss, N. M. Edelstein, J. Fuger, and J. J. Katz, The Chemistry of 

the Actinide and Transactinide Elements, 3rd ed. (Springer, 2006). 

19. W. B. Pearson, A Handbook of Lattice Spacings and Structures of 

Metals and Alloys (Pergamon Press, 1958). 

20. G. S. Rohrer, Structure and Bonding in Crystalline Materials 

(Cambridge University Press, 2001). 

21. D. Sands, Introduction to Crystallography (Courier Dover Publications, 

1993). 

22. L. Smart and E. A. Moore, Solid State Chemistry: An Introduction,              

3rd ed. (CRC Press, 2005). 

23. R. J. D. Tilley, Crystals and Crystal Structures (Wiley, 2006). 

24. E. Y. Tonkov and E. G. Ponyatovsky, Phase Transformations of 

Elements Under High Pressure (CRC Press, 2004). 

25. R. W. G. Wyckoff, The Structure of Crystals (Read Books, 2007). 

26. D. A. Young, Phase Diagrams of the Elements. (University of 

California Press, 1991). 



187 

INDEX 

 

A 

 

A-face   29, 31-2, 63 

α-Mn   73 

α-MnTe   114, 130-2 

α-NiS   130, 132 

α-PoO2   115-16 

α-Sm   81, 103-4 

α-Yb   86, 104 

α-ZnS   118, 120, 123 

α-ZrP   139, 151 

actinides   80, 115, 137, 140 

Ag   74, 114 

americium   80, 137 

AmO   116, 138 

anions   107-8, 110-11, 113-22, 

124-9, 131, 133-6, 142, 144, 

146, 148-50 

antimonides   131, 140 

antimony   49-50 

arsenic   49-50 

atomic basis   3-4, 6-7, 48, 50 

AuSe   130, 132 

axes   17-18, 20-4, 40, 42-3,  

46-53, 58, 64-5, 98,  

120-1, 129, 136, 154-6,  

169-72, 175-6, 180,  

182 

   fourfold   19, 58, 65 

   lattice   169, 175-6 

   onefold   24 

   sixfold   26, 50-1, 124 

   threefold   18-19, 21, 23, 27, 39, 

43, 46, 51, 58, 60, 65 

   twofold   20, 24 

axis, sixfold hexagonal prism   51 

 

 

B 

 

β-Ca   72, 105 

β-Ce   79-80, 105 

B-face   29, 31-2, 34 

β-Li   72, 105 

β-Na   72, 105 

β-PbF2   115-16 

β-SiC   109, 112-13 

β-Yb   74, 104 

β-ZnS   114, 118, 149 

Ba   116, 126 

BAs   113, 137 

basis atoms   9-10, 48-50 

basis vectors   2-3, 5, 7-10, 24, 

26, 36, 40, 42-4, 46-7, 51, 

53-4, 83, 85, 102-3 

   conventional   5 

bcc (body centered cubic)   35, 

39, 41-2, 46, 54-5, 67, 71-3, 

86, 88, 101-2, 164-5, 181 

BePo   112, 114 

BeS   112, 114 

BeSe   112, 114 

BeTe   112, 114 

Bi   49-50, 71, 130, 137 

bismuth   49-50 

bismuthides   131, 140 

BN   113, 123 

bonds   67, 91, 107, 109, 112-14, 

120, 125, 134 

   chemical   92-3 

   covalent   91, 93-4, 99, 107-8 

   ionic   107-8, 134 

   metallic   99, 125 

borides   140 



188 Index 

 

 

Bravais lattice symbol   35 

Bravais lattices   28, 35-8, 48, 56, 

68, 77, 79, 98 

   bcc   167 

   centered   29, 36, 56 

   hexagonal   67 

   orthorhombic   36 

   trigonal   49 

BS   122, 149 

BZn   122, 149 

 

C 

 

C-face   29, 31, 33-4, 43, 63 

cadmium   86, 102, 140 

CaF2   114-16 

calcium fluoride   114 

californium   80 

carbides   140 

cations   92, 107-8, 110-11,  

115-20, 125-9, 131, 133-6, 

142, 144-6, 148-51 

ccp (cubic close-packed)   77-8, 

81-3, 87, 89-90 

Cd   86, 116 

CdPo   114, 140 

CdSe   114, 123, 149 

Ce   80, 147 

cell   2, 4-6, 28-36, 39-44, 46-58, 

64-5, 73, 80, 84, 90, 94, 98, 

103, 119-21, 162-3, 165-6 

   centered   29-30, 33-4, 63 

   centered monoclinic   31, 36 

   conventional   12-14, 24-9,  

32-4, 37, 50, 63 

   primitive rhombohedral   53, 55 

cell parameters   29, 81 

   conventional   24, 26, 29 

   experimental   103 

cell parameters ratio   83 

cell volumes   4, 41, 69 

   hexagonal unit   87 

centering points   47, 51-2 

centering type   29, 31 

cerium   79-80, 105 

cesium chloride   111, 144-5 

chalcogenides   137, 140 

Cl   134-6, 141, 144 

compounds   90, 92, 99, 107,  

111-15, 117, 120, 122-3, 

125, 129-32, 134, 136-40, 

143-6, 148-51 

   binary   90, 92, 99, 107, 112, 

118, 120, 122-3, 129, 134, 

136, 148 

   I-VI   118 

   I-VII   136, 151 

   II-III and II-IV   117-18 

   II-VI   112, 144, 152 

   II-VII   115-16 

   intermetallic   146-8 

   IV-VI   136-7 

   V-VI   136-7 

coordination number   38, 41,  

46, 69-70, 79, 91, 99, 102, 

107, 111-12, 117, 134,  

142, 145 

CoSb   130, 132 

CoSe   130, 132 

CrS   130-2 

CrSb   130, 132 

CrSe   130-2 

CrTe   130, 132 

crystal families   35-6 

crystal lattice   153, 160, 166, 

171, 183 

crystal structure   1-7, 9, 13-15, 

50, 67-70, 88-9, 103, 107, 

109, 111, 117, 119, 121, 

127, 135, 145 



 Index 189 

 

   close-packed   67 

   Hg   50, 64 

   monoatomic   48, 67 

   one-dimensional   1 

   sc   48, 50, 69-70, 72, 102 

   three-dimensional   92 

   two-dimensional   4, 6-7, 9-10, 

14 

crystal systems   13, 24-8, 35, 37, 

162 

   cubic   25-6, 34-5, 46 

   hexagonal   26, 35 

   monoclinic   24, 29, 32-3, 63 

   orthorhombic   32-4 

   tetragonal   26, 34 

   triclinic   24, 29 

   trigonal   26-7, 46, 50 

crystalline materials   153 

Cs   67, 134, 144, 149 

CsBr   134, 136, 145-6 

CsCl   134, 136-7, 144-6 

CsI   134, 136, 145-6 

Cu   73-4, 150 

CuSb   130, 132, 150 

 

D 

 

dhcp (double hexagonal close-

packed)   79-82, 86-8, 100-2, 

133 

dodecahedron   58, 65 

   regular   65 

Dy   81 

 

E 

 

ε-NbN   132, 151 

Er   81, 138-9, 146-7 

Eu   116, 146 

experimental data   50, 103, 105, 

140, 143-4, 151 

 

F 

 

fcc (face centered cubic)   42-3, 

45-6, 48-9, 63-5, 67, 73-4, 

77-9, 81-3, 87-90, 97-8,  

101-2, 108, 117, 127, 135, 

181 

Fe   73, 139 

FeS   130, 132 

FeSb   130, 132 

FeSe   130-2 

FeTe   130, 132 

filling factor   69-70, 72-4, 87, 

102, 151 

fluorides   115-16 

 

G 

 

gadolinium   81, 102-3 

GaN   123, 149 

Gd   81, 103 

graphical symbols   9, 13, 60 

 

H 

 

halides   136, 145 

   alkali   111, 134, 142-4 

   silver   137 

   thallium   145-6, 148 

halogens   67, 134 

hard spheres   68-70, 73-4, 84, 87, 

92, 96, 102, 140-1 

hcp (hexagonal close-packed)   

67, 77-9, 81-4, 86-91,  

100-2, 120-1, 124, 126-7, 

129, 133 

 



190 Index 

 

 

helium   86 

hexagon   9, 11, 13, 59-60 

   regular   13, 20, 59-60 

hexagonal prism   18, 26-7,  

50-2, 54, 60-2, 64, 77,  

80-3, 89-90, 102-4, 118-19, 

124-6, 128, 133, 149,  

151 

hexagonal structure   118, 124 

   two-dimensional   75, 91-2 

HfAs   130, 132 

HfP   130, 132 

HfPo   130, 132 

Hg   49-50, 116 

Ho   81, 86, 116, 138-9 

hydrides   115-16, 140 

 

I 

 

interatomic distances   67,  

73, 100, 102, 104, 143,  

152 

interstices   70, 87, 89-91, 94, 

111, 117, 119, 134, 136 

   cubic   144 

   octahedral   89, 91-2, 126-7, 

131, 133-4, 144 

   tetrahedral   87, 89-92, 94, 108, 

110, 114, 126-7, 134 

   trigonal prism   134 

Ir   74, 138-9 

IrSb   130, 132, 150 

IrSn   130 

IrTe   130, 132, 150 

 

K 

 

KCl   137, 144 

KF   137, 143, 151 

 

L 

 

La   79-80, 147 

lanthanides   79-80 

lattice   1-10, 12-15, 17-20, 24-6, 

28-36, 38-9, 41-3, 45-9,  

51-4, 56, 63-5, 160, 162-7, 

170-6, 179, 181-2 

   bcc   39-42, 54-8, 64, 164, 182 

   centered   32, 34 

   centered hexagonal   51, 53 

   cubic   34, 46-7, 55, 64, 181 

   direct   153, 160-3, 166-7, 177, 

180 

   fcc   43-5, 48, 55-8, 62-4, 136, 

163-4, 167, 181 

   fcc Bravais   136 

   hexagonal   8, 13-15, 51-2,  

103 

   infinite   8-9, 12-13, 15, 17-18, 

24, 29, 32, 36, 154 

   monoclinic   29-32, 63 

   orthorhombic   33 

   primitive   34-5 

   primitive cubic   35 

   primitive monoclinic   29 

   sc   46-9, 163, 169-73, 178-80 

   tetragonal   34 

   three-dimensional   17, 36,  

169 

   triclinic   24, 29, 162 

   trigonal   35-6, 46, 49-53, 103 

   two-dimensional   13, 15, 169, 

182-3 

   two-dimensional crystal   154 

lattice constants   48, 72, 74, 80, 

99, 102-3, 105, 113-14, 118, 

128, 136, 143-4, 149-50, 

164, 167, 181 



 Index 191 

 

   experimental   99, 104-5, 115, 

143, 149, 152 

lattice direction   173-4 

lattice nodes   9 

lattice parameters   39, 86, 112, 

116, 121, 123, 131-3, 137-9, 

146-8, 151-2 

   experimental   50, 80, 112, 122, 

131, 136 

lattice planes   169-71, 173, 175-

8, 180-3 

   family of   169, 173 

lattice point symmetries   24 

lattice points   2-9, 24, 28-9, 31-2, 

36, 38-9, 41-51, 53, 55-8, 

62-4, 169, 173, 175, 182 

   centering   29 

lattice translation vector   153 

lattice types   13, 28-9, 31 

layer planes   76, 98 

layers   75-8, 82, 86, 89-92, 97-8, 

100, 102-3, 118, 121-6,  

133-6 

   adjacent   78, 86, 91, 100,  

102-3, 122-3 

   anion   128, 135 

   cation   124-7 

   close-packed   76, 91-2 

   consecutive   78-9, 91-2, 98, 

122, 134, 149 

   hexagonal   89, 118, 122, 126, 

135-6 

   sequence of   79-81, 83, 90-2, 

97, 102, 133, 136 

   two-dimensional hcp   81, 94, 

149-50 

Li   67, 117-18, 134, 137, 144 

Li2O   117-18 

LiBr   137, 143 

LiCl   137, 151 

LiI   137, 143 

limiting radius ratio   107, 111, 

141-2, 144, 146, 148 

Lu   81, 116, 138-9, 146-7 

 

M 

 

mercury   50, 64 

mercury chalcogenides   140 

metal halides   137 

metal oxides   117 

metallic elements   67, 74, 91, 

101, 148 

metals   1, 72-4, 79, 86, 88,  

99-100, 102, 105, 115, 131, 

137, 140, 148 

   alkali   67, 117, 134 

   alkaline earth   136 

   iron group   131 

MgPo   130, 132 

Miller indices   169-73, 175, 177, 

182 

MnAs   130, 132 

MnBi   130, 132 

MnSb   130, 132 

MnTe   123, 149 

monoclinic cells   32 

 

N 

 

Na   67, 112, 134-5, 144 

NaCl   92, 134, 136-7, 140-1,  

151 

Nb   72, 116, 138-40, 151 

NbN   130, 132, 139, 150-1 

NbS   130, 132 

 

Ni   74, 116, 125, 131, 139 

NiAs   92, 124-5, 127-8, 130-2, 

137-40, 149, 151 



192 Index 

 

 

NiBi   130, 132 

nickel arsenide   111, 124, 131 

NiPo   130, 132 

NiSb   130, 132 

NiTe   130, 132 

NN interatomic distances   39,  

99-102, 105, 123, 140-1, 

150-1 

NNN interatomic distances   39, 

123 

NNs (nearest neighbors)   38,  

56-8, 69-74, 84, 90-4, 

97-100, 102-5, 107-9,  

117, 119-23, 125, 127-8, 

131, 134-5, 140-6,  

148-51 

NNNs (next nearest neighbors)   

38, 56-8, 62-3, 70, 72,  

122-3, 131, 140-3, 148-51 

noble gases   67, 74, 88, 91,  

99 

normal conditions   67, 70, 73-4, 

80, 86-8, 99-101, 103, 105, 

113-16, 118, 122-3, 131-2, 

134, 137-9, 146-8, 151 

normal pressure   67, 72, 74, 80-1, 

86, 92, 104-5 

 

O 

 

octahedron   18, 20, 38, 56, 58-60, 

89, 91, 125, 127-8, 134 

   regular   19-20, 38, 58-9, 89, 

127-8, 134 

   truncated regular   56, 59 

oxides   115-16, 140 

 

P 

 

packing fraction   69 

parallelogram   5-7, 11, 13 

Pb   116, 130, 137 

Pd   74, 138, 150 

PdSb   130, 132, 150 

PdTe   130, 132 

Pearson symbol   68-9, 71, 73, 79, 

81, 83, 92, 112, 114, 117-18, 

124, 133-4, 144 

periodic table   67, 87, 92, 99, 

112, 117, 129, 144, 152 

periodicity   153-4, 158, 160-1 

phase transitions   80-1 

phosphides   117-18, 140 

Po   116, 130, 137 

polonium   70, 115 

polyhedron   56, 128 

   regular   125 

Pr   116, 138-9, 146 

prototype   68-9, 71, 73, 79, 81, 

83, 92, 112, 114, 117-18, 

124, 133-4, 144 

prototype structure   68 

Pt   74, 116, 150 

PtB   130-1, 150 

PtBi   130, 132 

 

PtSb   130, 132 

Pu   116, 138-9 

 

R 

 

Ra   72, 116 

radii   67, 69-70, 72, 75, 98-9, 

101, 107, 109, 113-14, 141, 

143, 145, 151-2 

   anion   143-4, 151 

 

   atomic   67, 98, 102, 107 

   cation   143 

   covalent   99, 102, 109, 113 



 Index 193 

 

   ionic   109, 111-12, 140, 143-4, 

152 

   metallic   99, 102, 111-12 

radius ratios   110-11, 142, 144 

Rb   67, 118, 134, 137, 144 

RbBr   137, 144 

RbCl   137, 144, 151 

RbF   137, 143-4 

RE (rare earth)   79, 137, 140, 

146-8 

reciprocal lattice   153, 155, 157, 

159-67, 169, 171, 173, 175, 

177, 179-81, 183 

reciprocal lattice vector   176 

Rh   74, 138-9 

RhBi   130, 132 

rhombohedron   27, 39-40, 43, 46, 

49-51, 60-2, 136 

RhSe   130, 132 

RhTe   130, 132 

room temperature   67, 72, 74,  

79-81, 86, 102-5 

rotation axes   18-23, 58, 60 

   fourfold   20, 23-4, 26, 60 

   threefold   21-2, 60 

   twofold   20 

rotation points   9, 11, 13, 20,  

60 

   fourfold   20 

   highest order   14 

   n-fold   9 

   sixfold   8-10, 12-13 

   threefold   8-9 

   twofold   13 

 

S 

 

samarium   81, 103 

Sb   49-50, 70, 113, 130, 139 

sc (simple cubic)   35, 38-9, 46, 

48-9, 64, 70, 72, 162, 170, 

173-4, 179-81 

ScPo   130, 132, 150 

ScTe   130-2 

Se   114, 118, 130, 137-8 

setting   29, 35, 52-3, 63 

   b-axis   32, 63 

   c-axis   30, 32 

   obverse   53, 55 

   reverse   53, 55 

Si   109, 113-14, 116 

silicides   115-16 

silicon carbide   109, 112-13 

Sm   80, 82, 116, 138-9, 146-7 

Sn   130, 137, 139 

sodium chloride   111, 134-5 

structure   1-10, 14-15, 48-50, 64, 

67-84, 86-7, 89-99, 102-5, 

107-53 

   anti-fluorite   111, 116-18 

   anti-NiAs   130-2, 149-51 

   bcc   71-2, 74, 99, 105, 146 

   close-packed   74, 81-2, 87, 89, 

91, 102-3, 105 

   CsCl   144-8 

   cubic   74 

   dense-packed   88, 101 

   dhcp   79 

   diamond   91-9, 102, 108 

   fcc   67, 73-4, 76-7, 79-80, 82, 

86, 91, 94 

   fluorite   114-17, 149 

   hcp   79, 83, 86-7, 102-3, 119 

   honeycomb   7-9, 15 

   NaCl   92, 111-12, 134-40,  

142-4, 151-2 

   NiAs   124-7, 129-33, 140,  

149-50 

 



194 Index 

 

 

   sc   69-71 

   Sm-type   81, 88, 100-2 

   sodium chloride   134-6 

   sphalerite   107 

   thcp   103 

   TiAs   131-3, 139, 151 

   two-dimensional boron nitride   

14 

   wurtzite   92, 111, 118-20,  

122-6, 134, 137, 143, 149 

   zinc blende   107-9, 112-14, 

118, 120, 123, 127, 137-8, 

143, 149 

substructure   7, 92, 97-8, 108, 

114, 117-19, 121-4, 126-7, 

129, 135-6, 145 

   anion   92, 108, 111, 122, 127, 

133, 136 

   cation   133-4, 136 

   cubic   144 

   fcc   114, 144 

   hcp   131 

   hexagonal   15, 126, 129 

symmetry   2, 9, 11, 14, 17, 20, 

22-4, 27-9, 33, 46, 122, 173 

   lattice   174 

   point   9, 12-15, 17-18, 24, 29, 

32, 34, 36, 48, 56, 80, 82-3, 

86, 90, 124, 153 

   translation   9-10, 17, 153 

symmetry axes   17-18, 20, 22, 

24, 26, 51, 124 

symmetry axis, highest order   27, 

81 

symmetry center   18 

symmetry points   9, 17, 19-20 

 

T 

 

Tb   81, 86 

tetradecahedron   56, 59-60 

tetrahedron   18-20, 87, 89, 91, 

93-4, 97, 108, 120-1, 127 

   regular   19, 58-9, 87, 93, 97, 

108, 115, 117, 120-1 

thcp (triple hexagonal close-

packed)   103 

Ti   138-9 

TiAs   130, 133-4, 139-40, 151 

tin   92 

tin pnictides   139 

TiP   130, 132 

TiPo   130, 132 

TiSb   130, 132 

TiSe   130, 132 

TiTe   130, 132 

Tm   81, 86, 116, 139, 146-7 

TMs (transition metals)   81, 112, 

114-17, 129, 131-2, 136-8, 

140, 148 

TNNs (third nearest neighbors)   

38-9, 56, 62-3 

translation vectors   4, 17, 24, 52, 

153, 160, 164-6, 169, 172, 

179, 181 

   primitive   1-2, 5-6, 9, 13,  

36, 39, 160-1, 163-7, 169, 

171, 173, 175-6, 179,  

181-3 

   shortest   5, 42-3, 174 

trigonal prism   127, 134 

two-atom basis   9, 48-9, 67, 77, 

98, 136 

 

U 

 

unit cell   6-8, 14-15, 31-3, 36, 

47-50, 53-6, 64, 73, 81,  

94-6, 98, 108, 120, 127-9, 

135-6, 160-2 



 Index 195 

 

   centered   35 

   centered cubic   43 

   centered hexagonal   51 

   centered rhombohedral   46-7 

   centered tetragonal   34 

   conventional   15, 18, 24, 34, 

46, 68-9, 83, 89, 112, 119, 

124, 129, 145 

   conventional primitive   5-6, 8, 

12-13, 15, 30, 166 

   cubic   28, 41-5, 48, 69-70,  

72-3, 76, 90, 94-5, 98,  

109-10, 112-15, 117, 135-7, 

163, 173, 179-81 

   diamond cubic   94 

   direct lattice   179 

   F-centered cubic   48 

   fcc cubic   94 

   hexagonal   51, 53, 83-5, 102-3, 

119-20 

   NaCl cubic   136, 140 

   primitive   2-3, 5, 7, 13, 17, 29, 

32, 36, 39-44, 46, 56, 136, 

162-4, 166-7 

   primitive cubic   47, 64 

   primitive rhombohedral   40, 

43-4, 46, 48-50, 53, 55, 64, 

68 

   primitive tetragonal   34 

   rhombohedral   26, 46-7, 52-3, 

64, 81, 97, 103, 112-13, 135, 

163-5, 181 

   

 triple hexagonal   51-3, 55, 81, 

103 

UO   116, 138 

 

 

 

 

V 

 

VP   129-30, 132, 150 

VSb   130, 132, 149-50 

VSe   130-2, 149-50 

VTe   130, 132 

 

W 

 

Wigner-Seitz cell   56-8, 65 

wurtzite structure of ZnS   121-2, 

149 

 

Y 

 

Y   81, 86, 116, 139, 146-7 

Yb   72, 74, 81, 86, 104, 138-9, 

146-7 

ytterbium   81, 104 

yttrium   81 

 

Z 

 

zinc   86, 102, 113, 124 

zinc blende   92, 110-11, 122-4, 

134, 137-8, 140, 149 

zinc sulphide   107, 118 

Zn   86, 108, 112-13, 118-22 

 

ZnS   108, 112-13, 118-22, 149 

ZnSe   114, 123, 149 

Zr   116, 138-9, 151 

ZrP   130, 132, 151 

ZrPo   130, 132 

ZrTe   130, 132 




