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absorption coefficient, 58

acoustic branch, 36-38

anharmonic effects, 37, 39

atomic linear chain
vibration, 35

atomic nuclei, 29

Azbel-Kaner cyclotron
resonance, 49

band structure, 14, 21, 28,
55, 56

bandgap, 53, 73, 74

Bardeen—Cooper—
Schrieffer (BCS)
theory, 87

base, 76

bipolar junction transistor
(BJT), 76

Bloch electron, 19

Bloch equation, 97

Bloch function, 19, 57

Bloch oscillation, 57

Bloch theorem, 19, 27

Bloch wall, 99

body-centered cubic (bcc)
cell, 1, 5

Bohr—Sommerfeld
quantization rule, 51

Boltzmann equation,
40, 43

Born—Oppenheimer
approximation, 29

Born—von Karman
condition, 19

Bose—Einstein
distribution, 37, 40

Bragg’s law, 16
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Bravais lattice (BL), 2, 4
Brillouin zone (BZ), 11, 12,
14, 22, 23, 55, 57, 72

collector, 76
collision integral, 43, 44
commutation relations, 92
conduction band, 28, 52,
55, 60, 64, 72
Cooper pair, 85, 86—89
coordination number, 2, 6
Coulomb blockade (CB), 67
Coulomb potential, 60
covalent bond, 7, 52, 53
critical temperature,
78, 80
crystal, 1-3, 7-10, 15-19,
23, 37, 38, 41
Curie temperature, 95
cyclotron frequency, 46—49
cyclotron resonance, 48, 49

de Haas—van Alphen
(dHvA) effect, 51
Debye model, 38
Debye temperature, 38
density functional theory
(DFT), 33
density of states (DOS), 25
diamagnetism, 96
diamond structure, 7, 52
diffusion coefficient, 42
dispersion, 14, 35—-38, 58
doping, 54
drift—diffusion model, 42
drift velocity, 42, 72
Drude model, 50
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effective mass, 28, 48,
53, 72
electric field, 44—46, 50,
57, 72
electrical conductivity, 45
electronic density, 33
electron—phonon
interaction. See
Cooper pair
emitter, 75, 76
energy gap, 52, 56, 80
exciton, 60
Frenkel, 60
Wannier-Mott, 60

face-centered cubic (fcc)
cell, 2, 6

Fermi surface (FS), 22, 23,
49, 51

Fermi—Dirac (FD)
distribution
function, 24

ferromagnetic
interaction, 93

ferromagnetism, 95

fluxoid quantization
condition, 88, 90

free electron, 12, 22-25

free energy, 51, 84

Ginzburg-Landau (GL)
theory, 84

graphene, 14

Gunn effect, 72

half-metal, 100

Hall coefficient, 46

Hall effect, 46, 65
fractional quantum, 65

integer quantum, 65
Hamiltonian, 13, 19, 21,
30, 32, 57, 93
Heisenberg, 93
harmonic oscillator, 47, 98
Harrison’s method, 23
Hartree approximation,
30, 32
Hartree—Fock
approximation, 32
Hartree—Fock equation,
32, 34
heterostructure, 56
hexagonal structure, 8
hole, 23, 42, 46, 53, 55, 60,
61, 69, 71
homojunction, 74
Hund’s rules (HRs), 94

isotope effect, 81

Josephson effect, 89
Julliere formula, 100

Kohn—Sham equations,
33, 34
Kronig—Penney model, 27

Landau gauge, 47

Landau levels, 47,
48, 51

Larmor frequency, 97

lattice points, 1, 2

light-emitting diode
(LED), 74

local density
approximation
(LDA), 34

London equation, 83
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London penetration
depth, 83
longitudinal mode, 35

magnetic domain, 99

magnetic field, 46-51, 65,
79, 83, 90-92, 96, 97

magnetic susceptibility,
92, 96

magnetism, 91, 95, 96

magnetization, 51, 91,
95-97

Meissner effect, 79, 83

Mermin—-Wagner
theorem, 93

metal-oxide—
semiconductor field
effect transistor, 77

Miller indices, 10, 15

miniband, 64

minigap, 64

mobility, 42, 65, 72

molecular beam epitaxy
(MBE), 61

molecular orbital, 13

nearest neighbor (NN),
2,93

Neel wall, 99

neutron, 37, 41

non-parabolicity, 28

nuclear magnetic
resonance (NMR), 97

one-electron model, 13

optical absorption, 58

optical branch, 35, 36

optical properties of
metals, 50
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order parameter, 82,
84-87

p-n junction, 69, 70, 75
p-orbital, 12
paramagnetism, 96
periodic boundary
condition, 12, 18, 19
phonon, 37-41, 81
phonon spectra, 29, 41
Planck’s constant, 51
Planckian distribution, 38
plasma frequency, 50
plasmon, 50
point group operation, 3
Poisson equation, 42
primitive cell, 1, 5, 6, 9
primitive lattice vectors, 1

quantum dot (QD), 63
quantum point contact, 66
quantum well, 61-64
quantum wire, 62

radio-frequency
superconducting
quantum interference
device (rf-SQUID), 90
reciprocal lattice (RL)
space, 9
reflectance, 59, 75
relaxation-time
approximation, 44
resistivity, 52, 78, 79
resonant cavity, 75
reststrahlen, 58

s-orbital, 13
s-p hybridization, 12
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Schottky junction, 70
Schrodinger equation,
18-20, 29, 30, 47, 86
Sellmeier dispersion
equation, 59
semiconductor, 7, 8, 42,
52-59, 63, 64, 70,
73, 75
extrinsic, 54
indrect gap, 55
intrinsic, 53
laser, 75
n-type, 54, 70, 71
p-type, 54, 71
Shubnikov—de Haas
effect, 51
single-electron transistor
(SET), 68
skin depth, 49
Slater determinant, 31, 32
solar cell, 73
space group, 3
specific heat, 26, 38, 80, 87
spin, 32, 92, 93, 98-100
spin wave, 98
superconductivity, 78, 81

superlattice, 64
symmetry, 1-3, 14

thermal conduction, 40
thermal expansion, 39
tight binding, 12, 13
transverse mode, 35
tunnel diode, 71
tunneling, 67, 71, 89
two-fluid model, 82

valence band, 52-58,
71
variational principle, 33
very-large-scale integrated
(VLSI) circuit, 77
von Laue method, 15

wave function, 18-21,
29-32, 86, 88

weak link, 88-90

Wigner—Seitz (WS) cell, 5

x-ray diffraction, 1, 16, 17

zincblende structure, 8, 52
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