Index

a

acceptors 139

acoustic branch 53

Ag 78

air 190

Al 39,58,61,70,78,82,85,117,
120

Al,O5 39

allotropic phase transitions 71

amorphous solids 1

anharmonic vibrations 69, 70

atomic form factor 15

atomic polarizability 190

Au 61

b

band gap 94, 108, 109, 118

basis 2

BaTiO; 198

BCS theory 212

Be 39,78

Bi 78,143

Bitter method 180

Bloch oscillations 122

Bloch theorem 104-106, 113

Bloch wall 180, 238

body-centered cubic structure 4

Bohr magneton 163

Bohr—van Leeuwen theorem 161

Born—Oppenheimer approximation 91, 209,
213

Born-von Karman boundary conditions, see
periodic boundary conditions

Bragg condition 8,110

Bragg theory (X-ray diffraction) 7-8,16

Bravais lattice 2

Brillouin zone 51, 57

brittle 35

brittle fracture 43
bulk modulus 36

C
Cep 25
carbon nanotubes 25, 39
castiron 39
CdSe 132,139,190
chemical potential 97, 132
Clausius—Mossotti relation
192
coefficient of thermal expansion
70
coercive field 182
coherence length 212, 224
cohesive energy 25,72
concrete 39
conduction band 132
conduction electron density 78
conduction electrons 28
Cooper pair 214
coordination number 6
core electrons 23
covalent bonding 25
critical current density 206, 218
critical magnetic field 206, 218
critical temperature 204
crystal momentum 109, 152, 196
Cs 78
CsCl 5
Cu 61,67,70,78
Curie temperature 199
Curie’s law 169
Curie—Weiss law 177

cyclic boundary conditions, see periodic

boundary conditions
cyclotron resonance 138
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d ferroelectricity 198
Debye frequency 66 flux quantum(magnetic) 222,223
Debye model (heat capacity) 63-67 Fourier series 12
Debye temperature 66, 67, 125, 216, 225 fracture (mechanical) 43
defects 41, 68, 125, 224 free electron approximation 78, 94
density of occupied states 98 free electron model 94
density of states (free electrons) 97 Fresnel equations 202
density of states (phonons) 64
depletion layer 145 g
diamagnetism 160 I" point 58
diamond 6, 25, 39, 58, 59, 61, 67, 68, 72,132, GaAs 7,118,131, 132,137,139

190, 193 Ge 7,131,132,139
dielectric breakdown 200 Gibbs free energy 72
dielectric constant 140, 188 Ginzburg-Landau theory 211,224
dielectric function 83,192 glass 190
diffusion current 148 glass fiber 39
direct band gap 135, 152 grain boundaries 1
dislocations 41 graphene 6, 25, 39, 76, 121
dispersion relation 49, 109 graphite 6, 25,39,72
donors 139 group velocity 50
doped semiconductors 139-145
drift current 148 h
ductile 35 H, 25,165
Dulong-Petit rule 60, 86 Hall coefficient 82

Hall effect 81-82,143

e hard magnets 182
easy axis of magnetization 238 harmonic approximation 47
easy-glide region 43 harmonic oscillator 47, 193
edge dislocation 41 heat capacity, electrons 86, 99, 219
effective mass 124, 135, 139 heat capacity, lattice  60-67
Einstein model (heat capacity) 62-63 Heisenberg model 174
Einstein temperature 62 Heitler—London model 27, 174
elastic constants 35 hexagonal close-packed structure 6
elastic deformation 33 high-temperature superconductivity
electric susceptibility 187 224-226
electrical conductivity 79-81, 122-126, hole 134,135

144-145 Hooke’s law 35, 59
electron affinity 25 Hund’s rules 165
electron diffraction 17 hydrogen bonding 29
electron—phonon interaction 125,213 hysteresis 182, 199
electronic band structure 109
electronic polarisation 190 i
equipartition theorem 48, 60, 71, 78 InAs 132,139
ethanol 190 independent electron approximation 77, 213
Ewald construction 15 index of refraction 83
exchange interaction 28,172 indirect band gap 135, 152, 234
extrinsic region 141 InP 7

InSb 132,139

f insulator  definition, 131
face-centered cubic structure 4 interatomic potential 23, 37,70
Fe 61,72 interstitial defect 41
Fermi energy 96 intrinsic region 141
Fermi velocity 97 intrinsic semiconductors  132-139

Fermi wave vector 96 inversion layer 150



ionic bonding 24
ionic polarization 190
ionization energy 25
isotope effect 209, 216

k
K 78,85
k-space 51

Kerr effect 180
kinematic approximation 7

l

Landé splitting factor 165

lattice 2

lattice constant 2

lattice energy 25

lattice plane 8

Laue condition 14

Laue theory (X-ray diffraction)
9-16

law of mass action 137, 143

Li 78,85

LiF 193

light emitting diode 151

local field 191-192, 199

London equations 210

London penetration depth 211, 221,

224
Lorenz number 85, 101

m

Madelung constant 24
magnetic domains 180, 238
magnetic ordering 171-180
magnetite 172

majority carriers 143

mean field approximation 175
Meissner effect 207

melting 72

metal, definition 118

metallic bonding 28, 103
metastable structures 72

Mg 39,78,85

MgF, 132

Miller indices 8, 12

minority carriers 143

Mo 38,39,72

mobility of the carriers 80, 144
modulus of rigidity 35
MOSFET 150, 189, 199

n
ndoping 139
Néel temperature 178

Index

Na 78

NaCl 5,24, 39,190,193

nearly free electron model 106-111
necking 43

neutron diffraction 17,172

normal mode 49, 54

nylon 39
o
Ohm’s law 80

optical branch 53
orientational polarization 190

p

p doping 139

paramagnetism 160

Pb 59,61,67,70

periodic boundary conditions 54, 65, 95, 104,
113,231

permeability (of vacuum) 160

permeability, relative 160, 188

permittivity (of vacuum) 187

permittivity, relative 188

PET 39

phase problem in X-ray diffraction 14

phase velocity 50

phonon 56, 68, 213

piezoelectricity 199

plasma frequency 84, 101

plastic deformation 34, 38

pn junction 145,151

point defects 41

point symmetry 3

Poisson’s ratio 36

polycrystalline solids 1

potential well 233

q

quantum confinement 232

quantum dot 234

quenching of the orbital angular momentum
169

r

Rb 78

reciprocal lattice 11

reciprocal space 51
recombination of carriers 143, 153
reflectivity (metals) 82

relaxation time 78, 122, 210
remanent magnetization 182
resistivity 80

rubber 39, 190
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s TiO, 193
screening (metals) 101-103 topological insulator 236
semiconductor, definition 131 transistors 150—151
semimetal 122 transition metals 6, 38
shear stress 33 translational symmetry 3
Shockley—Queisser limit 154 triplet state 26, 215
Si 7,39,67,69,72,118, 131,132, 137, 139, type 11 supe[‘conductor 222-224.
190

SiC  7,39,131, 132 u
simple cubic structure 4 unit cell 2
simple metals 6, 72 unit cell, primitive 2
SiN 39
singlet state 26, 215 v
SiO, 150, 189, 190 vacancy 41
soft magnets 182 valence band 132
solar cell 151-154 valence electrons 23
speed of sound 50, 64 van der Waals bonding 29
SQUIDS 222 vector potential 161, 221
SrTiO; 190,199
steel 39 w
Stoner—Wohlfarth model 179 W 38,39,72
strain 33 water 189, 190
stress 33 wWC 39
substitutional defect 41 Weiss field 175
superexchange 178 Wiedemann—Franz law 85, 100
superparamagnetism 238 Wigner—Seitz cell 2,58
surface state 235 work hardening region 43
susceptibility, magnetic 160

X
t X-ray diffraction 7-17
teflon 39
thermal conductivity, electrons 85, 100 y
thermal conductivity, lattice 67-70 yield strain 34
thermal expansion 70-71 yield stress 34, 39
Thomas —Fermi screening length 102 Young’s modulus 35, 58

tight-binding model 111-116





