A Critical magnetic field, 145
& . Cryotron, 148
Absorption, of energy, 73, 74 Crystalline zolids, 15

spectrum, 4, 76 Curie constant, 49, 107
Acceptor levels, 167 Curie law, 107

Adiabatic demagnetization, 108 Curi :
: e temperature, ferroelectric, 49
Alkali halides, 13, 44, 45, 76 s m::atic' T

Amorphous, 19 g
d paramagnetic, 108
Angular, momentum, 7, 86 Curie-Weiss law, 49, 110
quantum number, 6
Antiferroelectrie, 61

Antiferromaguetics, 98, 115 D
Atomic radius, 4, 8 Debye temperature, 136
Attractive forces, 11 Debye unit, 38
Devitrification, 19
8 Diamagnetism, 98, 96
perfect, 147
Base region, 193 Dismond structure, 153
Bitter powder pattern, 115 Dielectric constant, complex, 67
Bohr magneton, 88, 103 differential, 49
Boirr model, hydrogen atom, 3 relative, 24
impurity in semiconductor, 163 static, 24
Boltsmann'’s constant, 19, 36 Dielectric losses, 73
Boltemaon statistics, 37, 177, 186 Dielectrics, 238
Bragg reflection, 18 equivalent circuits, 76, 77, 78
Diffusion, 16
C conatant, 178
current, 176
Capacitance, 25, 180ff length, 188
Center of symmetry, 57 Dipolar relaxation, 69ff
Chemiecal bond, 11, 154 Dipole moment, electric, 26
Classification, ferroelectrics, 49 induced, 30, 84, 90ff
magnetic materials, 97 magnetic, 83
solids, 12, 15 permanent, 32, 39, 46, 100
Clausius-Mosotti formula, 44, 68 potential of, 41
Coercive force, 48, 110, 114 Dislocations, 18

Gol]f:c‘tor r.esion. 183 Domains, ferroelectric, 48

Collision time, 120ff ferromagnetic, 114

Color centers, 76 Domain walls, 115

Complex, dizlectric constant, 67f Donor levels, 185
polarizability, 64

Compressibility, 46

Contact potential, 182 &
Conduction band, 158 Einstein relation, 177
Conductivity, see electrical, thermal Electric dipole moment, 26
Continuity equation, 177f induced, 30, 64
Coulomb's law, 3 permanent, 32, 39, 46
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Electrical conductivity, metals, 124ff

semiconductors, 1518
Electromagnetic damping, 63
Electron, charge, 3

configuration of atoms, §

liffraction. 18

mean free path, 120f
mobility, 120, 161
pair-bond, 154, 162, 167
radius, 3
scattering, 130, 1338
ghells, 88, 102
spin, 88, 102
states, 7, 8
Electronic, polarisability, 30, 33, 62ff
specific heat, 140
Electropositive, 32
Electrostriction, 57
Elemental, dielectrics, 43
semiconductors, 153f
Emission spectrum, 4
Emitter, efficiency, 185
region, 103
Energy bands, 158, 157
Energy gap, 156
Energy levels, 4, 8

Equivalent circuit, dielectrics, 78, 77, 78

transistor, 197
Exclusion principle, 8
Extrinsic semiconductors, 158

F
Feedback, 54
Fermi level, 132
Fermi statistics, 132
Ferrimagnetism, 88, 120ff
Ferrites, 120
Ferroelectrica, 47
classifieation, 49
Curie teinperature, 40
domains, 48
Ferromdgnetics, 08, 1088
Curie constant, 108
Curie temperature, 108
domains, 114
Flux density, electric, 24
magnetic, 79
Forward bias, 183

Index

G

Causs’ theorem, 24
Grain boundaries, 16
Groundstate, 4, 7

H

Hall angle, 171

Hall coefficient, 170

Hall effect, 169
Harmonic oscillator, 63
Heteropolar bonds, 154
Holes, 1556

Homopolar bonds, 13, 154
Hydrogen atom, 3
Hynteresis, 47, 48, 109, 114

Index of refraction, 45
Induced dipole moment, electric, 30, 64
magnetic, 00ff
Infrared absorption, 74
Initial permeability, 100
Internal field, 40, 41, 42, 67
constant, 42, 53, 111
Intrinsic semiconductors, 155, 160
Ionic, conductivity, 18
crystals, 132, 13
dielectrica, 44
polarisation, 34
Ionisation energy, 4, 12
Isotropic materials, 24, 82

J

Joule heat, 1378
Junction, alloy, 181
barrier, 180ff
contact potential, 182
forward bias, 183
grown, 181
rectifier, 181ff
reverse bias, 183
transistor, 1036

L

Langevin function, 37
Larmor frequency, 83



Lattice, defects, 16
specific heat, 136
vibrations, 136, 147
Lena's law, 90
Lifetime of carriers, 179
Local field, see internal field
Lorentz field, 42
Lorents force, 84, 170
Loschmidt's number, 19
Loas tangent, 74

M

Magnetie dipocle moment, 83
electron spin, 100, 102
induced, 00
nuclear, 88, 104
orbital, B6ff, 100
permanent, 100ff

Magnetic field, 81
critical, 145

Magnetic, flux density, 79
properties of materials, 79ff
quantum number, 6, 101
susceptibility, 86

Magnetization, 84
spontaneous, 110ff

Majority carriers, 174

Maser, 108

Matthiessen's rule, 136

Mean free path, 120ff

Metals, 13
electrical conductivity, 124
thermal eonductivity, 138ff
resistivity, 133f

Minority carriers, 174, 193
continuity equation, 177ff

Mobility of carriers, 128, 161, 177

Monoatomic gases, 28
polarizability, 31

N

Néel temperature, 118
Neutron, 2

diffraction, 119
n-type semiconductors, 1681
Nuclear spin, 88, 104

o

Octahedral sites, 121
Ohm's law, 1250
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Optical absorption, 74, 76

Orbital, angular momentum, 86
magnetic dipole moment, 86, 100

Orientational polarization, 33, 35ff
frequency dependence, 89ff

P

Paramagnetism, 98, T04ff
Pauli exclusion principle, 8
Periodic table, 9, 10
Permeability, 80

differential, 109

initial, 109
Permittivity, 24
Pieszoelectricity, 57
Planck's constant, 4, 88
Plastic deformation, 16
Polar, liquids, 42

molecules, 31ff
Polarizability, complex, 64

electronic, 3¢, 33

ionie, 34, 51
Polarization, 28

electronic, 30, 33

iomic, 34, 51

orientationsal, 33, 35ff, 60ff

spontaneous, 48, 52, B3
Polyatomic molecules, 318
Polycrystalline, 16, 24
Principal quantum number, 6
Proton, 2
p-type semiconductors, 1660

Q

Quantum numbers, 6, 101
Quantum postulates, 4, 163

R

Rare earths, 102
Rare gases, 28, 31
Recombination, 155
Rectifier, see junction
Refractive index, 45
Relaxation time, 69, 129
Remanent, magnetization, 100
polarisation, 47
Repulsive forces, 11
Resistivity, metals, 133ff
semiconductors, 151
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Resonance frequency,
Restoring force, 63
Reverse bias, 183

s

Saturation magnetization, 106, 114
Scattering of electrons, 130, 133f
Schrodinger wave equation, 5
Semiconductors, 151/
classification, 151
elemental, 152
exirinsic, 155
mntrinsic, 155, 174
n-type, 161
p-type, 166
Silsbee's rule, 145
Single crystals, 16
Solenoid, 85
Space charge, 182, 190
Specific heat, 136, 140
Spin, electron, 88, 102
nuclear, 88, 104
Spontaneous, magnetization, 110ff
polarization, 48, 52, 63
Stoichiometric composition, 169
Structure, body-centered cubic, 17
{ace-centered cubie, 17, 121
Superconductivity, 1426

Index

Bupereooling, 19

Susceptibility, 86
antiferromagnetic, 116
diamagnetic, 09
ferromagnetic, 116
paramagnetic, 107, 116

'.
Tensor, 25

Tetrahedral sites, 121

Thermal eonductivity, metals, 138ff
Transistor, 193ff

transport factor, 198
Transition elements, 10

v

Vacant lattice sites, 18
Valence, band, 158

bond, 13, 153

crystal, 13, 153fT
Van der Waals forces, 14
Viscosity, 63, 69
Volume expansion, 55

X
X.tay diffraction, 18



