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Airy, equation, 79

Airy, function, 79, 162

All-optical signal processing, 551
Amplifier, 372

Angular momentum representation, 482
Annihilation, 475

Approximation, Born, 5§33
Approximation, Hartree, 44
Approximation, adiabatic, 86
Approximation, dipole, 468
Approximation, drift-diffusion, 70
Approximation, electron temperature, 67
Approximation, hydrodynamic, 69
Approximation, tight-binding, 101
Approximations, local, 64

Attenuation, 488

BT, 366

Balance principle, 68

Band, bending, 153

Band, conduction, 48, 107, 129, 357,
481

Band, heavy-hole, 273, 481, 499

Band, light-hole, 481, 499

Band, offset, 110

Band, split-off, 481

Band, split-off, valence, 131

Band, splitting, valence, 131

Band, valence, 48, 107, 129, 173, 470

Bandgap, 47, 106

Bandgap, narrowing, 406

Bandgap, wavelength, 471

Barrier height, 120

Basic vectors of the Bravais lattice, 45

Bias, forward, 396

Bias, reverse, 396

Biaxial strain, 144

Bipolar case, 397

Bistability, dispersive, 546

Bistability, dissipative, 556

Bleaching of the system, 543

Bloch, function, 45, 46

Bloch, oscillations, 104, 351

Bloch, theorem, 101

Bohr radius, 43, 112, 180, 245
Boltzmann, distribution, 39
Boltzmann, transport equation, 61, 62
Bosons, 198

Boundary conditions, cyclic, 46
Boundary conditions, electrostatic, 226
Boundary conditions, mechanical, 221
Built-in, Schottky potential, 369
Built-in, Schottky voltage, 368
Built-in, potential, 157

CHINT, 420

CMOS, 363

Capacitively coupled, 362

Carriers, intrinsic, 151

Carriers, majority, 397

Carriers, minority, 397

Channel, 368

Charge, accumulation, 371

Charge, transfer, 154

Coefficient, amplification, 470

Coefficient, diffusion, 18, 66

Coefficient, force, quasi-elastic, 186

Coefficient, reflection, 58

Coefficient, transmission, 58

Common base, 346

Concentration, intrinsic, 151, 406

Concentration, surface, electrons, 80,
162

Condition, flat-band, 154, 566

Condition, quasi-neutrality, 395

Conditions, cyclic, 188

Conditions, transparent, 565

Conductance, 60, 167, 357, 392, 428

Conductance, completely opened channel,
370
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Conductance, quantum, 61, 357
Confined states, 114

Confinement, 213

Conservation laws, 264

Constant, Boltzmann’s, 15
Constant, Frolich, coupling, 331
Constant, Planck’s, 13, 518
Constant, Planck’s, reduced, 13
Constant, Rydberg, 110

Constant, Rydberg, effective, 116
Constant, lattice, 138, 186, 189
Contrast of the resonator, 463
Coordinates, normal, 193, 274
Coordinates, spherical, 92, 266
Correlator, fluctuations, 241
Coulomb, blockade, 358
Coulomb, interaction, 40
Criterion for laser oscillations, 580
Cross-section area, 60, 341, 564
Cross-section, resonator, 489
Crystalline potential, 45
Crystalline potential, ideal periodic, 253
Cubic symmetry, 132

Current, amplification, base-collector, 400
Current, density, 60

Current, diffusion, 65

Current, displacement, 69
Current, drift, 65

Current, emitter, crowding, 407
Current, thermionic, 422

Current, transfer ratio, 400
Cutoff, frequency, 344, 365, 374, 445
Cutoff, mode, 403

DBRTD, 7
DCFL, 375

DRAM, 3

De Broglie wavelength, 15
Decrement, 489

Defect, pill-box, 121

Defect, semi-Gaussian, 121
Defect, shoe-box, 121

Defect, trench-like, 122

Defects, interfacial, 119

Defects, misfit, 140, 413
Deformation potentials, 255, 256
Density of particle flow, 29
Density of states, 192

Density of states, effective, 477

Density of states, effective, electrons and
holes, 151

Density of states, optical, 477

Depth of well, 75

Devices, ballistic-injection, 367, 416

Devices, depletion mode, 369

Devices, enhancement mode, 369

Devices, homostructure, 73

Devices, normally-off, 369

Devices, normally-on, 369

Devices, single-electron, 357

Devices, voltage-controlled, 362

Devices, with a doped base, 419

Dielectric permittivity, medium, 41

Dielectric permittivity, two-dimensional
gas, 245

Diodes, blue-green laser, 145

Diodes, light-emitting, 575

Dipole matrix element, 481

Dipole moment, 223, 531

Dipole moment, electron, 223, 502, 531

Dipole moment, system of electrons, 468

Distribution function, Fermi, 38, 48, 60

Distribution function, electron, 48, 69,
159, 236

Distribution, Bose-Einstein, 198

Distribution, Fermi, 38

Distribution, needle-like, electron, 305

Doping, 3, 180

Doping, selective, heterostructures, 152

Double-well system, 96

Drain, 362

Drift velocity, average, 355

Drift velocity, saturation, 307

Edge, absorption, 471

Edge, absorption, fundamental, 106, 479

Edge-emitting configuration, 576

Effect, Burstein-Moss, 521

Effect, Gunn, 314

Effect, ac Stark, 535

Effect, electro-optical, 513

Effect, quantum confined Franz-Keldysh,
519

Effect, quantum confined Stark, 519

Effect, saturation in the light amplification,
566
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Effect, stationary overshoot, 312 Electron-hole pair, center of masses, 108
Effect, transient overshoot, 311, 312 Electron-hole pair, reduced mass, 108, 109
Effective mass, 15 Electron-phonon, coupling factor, 258
Effective mass, electron, 51 Electron-phonon, interaction, 253
Effective mass, exciton, 109 Electron-phonon, interactions,
Effective mass, heavy hole, 131 piezoelectric, 255
Effective mass, hole, 52 Electron-phonon, interactions, polar, 255
Effective mass, light hole, 131 Emission, spontaneous, 466
Effective mass, longitudinal, 131 Emission, stimulated, 465
Effective mass, negative, 104 Emitter spacer, 448
Effective mass, transverse, 131 Energy region, active, 309
Effects, linear optical, 514 Energy region, passive, 308
Effects, nonlinear optical, 513 Energy, Fermi, 38
Effects, quadratic electro-optical, 514 Energy, band, 100
Effects, quantum size, 17 Energy, dissipation, 69
Effects, real-space transfer, 326 Energy, exchange-correlation, 53
Effects, transverse classical size, 21 Energy, exciton, 106, 109, 484, 536
Efficiency, emitter, 400 Energy, exciton, internal interaction, 109
Efficiency, external, diode, 575 Energy, extra elastic, 140
Efficiency, external, quantum, 582 Energy, hole, 49
Efficiency, internal, absorption, 617 Energy, ionization, 110, 161
Efficiency, internal, emission, 565 Energy, ionization, hydrogen atom, 110
Eigenvalue, 33, 117 Energy, kinetic, exciton, 109
Eigenvalue, equation, 26 Energy, of a transverse motion, 75
Eigenvalue, problem, 117, 214 Energy, phonon, 218, 271
Elastic, collision, 18 Energy, potential, 24, 56
Elastic, energy per unit volume, 139 Energy, subbands, 81
Elastic, energy, 140, 147, 200 Energy-band, engineering, 141
Elastic, moduli of the crystal, 139, 200 Energy-band, tailoring, 141
Elastic, modulus, 186 Envelope phonon wave function method,
Electric field, 62, 162, 223, 255 274
Electromagnetic cavity, 426 Equation, Langevin, 627
Electron affinity, 135 Equation, Poisson, 44
Electron affinity, rule, 136 Equation, continuity, 68
Electron concentration, 68 Equation, neutrality, 160

Electron concentration, per unit area, 39 Equation, two-particle Schrédinger, 108
Electron concentration, per unit length, 39  Exact selection rule, 476
Electron concentration, per unit volume,  Exciton, 106

39 Exciton, interface, 111
Electron gas, one-dimensional, 39 Exciton, lifetime, 540
Electron gas, three-dimensional, 39 Exciton, radius, bulk, 109
Electron gas, two-dimensional, 39, 81 Exclusive NOR-circuit, 446
Electron, effective temperature, 304 Expectation value, 29
Electron, energy band, 46 Extended state, 501
Electron, energy, 22, 49, 88
Electron, mean free path, 18 FET, 362
Electron, mobility, 64, 66 Fabry-Perot etalon, 462
Electron, temperature, 68 Factor, Sommerfeld, 484
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Factor, base transport, 400

Factor, optical confinement, 490

Factor, quality, 461

Fermi, golden rule, 35, 37, 61, 254

Fermi, level, 38, 49, 136, 151, 245

Fermi, wave vector, 40

Finesse of resonator, 463

First Brillouin zone, 46, 101

Fock equations, 42

Folded zone representation, 150

Folding procedure, 150

Forbidden gap, 191

Force, external, 52, 140, 308

Force, restoring, 186

Form factor, 247

Fourier, coefficients, 193

Fourier, series, 53

Free electron, mass, 15

Free-electron, bolometers, 615

Free-standing semiconductor slab, 213

Frequencies, high, 23

Frequencies, longitudinal optical phonon,
226

Frequencies, low, 23

Frequencies, transverse optical phonon,
226

Frequencies, ultra-high, 22

Frequency, 13

Function, delta, Dirac, 36

Function, envelope, 25, 53, 55, 254

Function, probe, 121

Function, radial, 92

Function, step, Heaviside, 82, 157, 427

Function, trial, 113

Function, work, 135

Functional, 32, 44, 63

Functional, variational, 122

Functions, Bessel, 94

Functions, spherical, 92

Gain, coefficient, 470
Gain, current, 401

Gain, power, 375

Gain, time-sequential, 614
Gate, 362, 436

HBT, 367
HEMT, 152, 365

HFET, 152, 365

Hamiltonian of a system, 23, 34
Harmonic oscillator, 193

Heat, dissipation, 327

Heat, removal, 327

Hermite polynomials, 90, 197
Heterojunction, 73

Heterostructure device, 73
Heterostructures, gated, 156
Heterostructures, pseudomorphic, 140
Heterostructures, ungated, 156
High-order harmonic generation, 548
Homojunctions, 73

Hot-electron, phenomena, 306
Hot-electron, problem, 304
Hot-phonon, problem, 315
Hydrogen-atom, problem, 109
Hydrogen-like impurity, 117

Increment, 489

Infrared light, 502

Integral, collision, 62, 236
Integral, overlap, 98

Integral, shift, 98

Integral, transfer, 98

Interaction, long-range, 261
Interaction, spin-orbital, 38, 131
Internal pinch-off voltage, 369
Islands, 120

JBT, 367
JFET, 365
Joule power, 68

Kronecker delta, 200, 276
Kronig-Penney model, 100

LED, 9

Lame constants, 200
Landauer formula, 55, 60
Laser, 467

Laser, output flux, 582
Lattice-matched, 138
Lattice-mismatched, 139
Layer, depletion, 161
Layer, inversion, 154
Layer, spacer, 163
Length, ambipolar, 20
Length, coherence, 17, 19
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Length, diffusion, thermal, 19 Negative dispersion, 218
Length, penetration, 393 Negative transconductance, 424
Length, recombination, electron, 398 Newton’s equations, 223
Length, recombination, hole, 398 Noise, current, 617
Length, scattering, inelastic, 18 Noise, equivalent optical power, 618
Length, screening, 245 Noise, generation-recombination, 627
Lifetime, of a carrier, 20 Noise, shot, 357
Lifetime, radiative, 478 Nonequilibrium-phonon problem, 315
Light-current characteristics, 575 Nonlinear, optical media, 459
Linear density of the string, 186 Nonlinear, optical medium, 532

Nonlocalized wavefunctions, 114
MBT, 367 Number, base Gummel, 413
MESFET, 365 Number, of atoms per primitive crystal cell,
MISFET, 365 193
MODFET, 152, 365 Number, of photons, 13, 458
MOSEFET, 362 Number, spin, 37
Mach-Zehnder interferometer, 516 Number, total, electrons, 38
Macroatom, 91
Macroscopic polarization vector, 223 One-dimensional subbands, 88
Mean free path, 17 Open optical resonators, 462
Mechanism, Auger, 563 Operator, momentum, internal, 107
Mechanism, Franz-Keldysh, 518 Operator, of momentum, 107
Mechanism, Kerr, 514 Operator, phonon annihilation, 198
Mechanism, Pockels, 514 Operator, phonon creation, 198
Microcavity, 464 Operator, translation, 45
Microresonator, 464 Optical, phase conjugation, 548
Minibands, 102 Optical, rectification, 548
Misfit, dislocations, 140
Misfit, imperfections, 182 PBT, 365
Mode, active, operation, 403 PMOS, 363
Mode, saturation, 403 Partial factorization, 112
Modes, acoustic, 187 Pauli exclusion principle, 37
Modes, dilatational, 208 Peak-to-valley ratio, 344
Modes, flexural, 205, 208 Permittivity, optical, 224
Modes, interface, 220, 227, 230 Permittivity, static, 225
Modes, lateral, 583 Perturbation method, 33
Modes, longitudinal, 462 Phonon, 197
Modes, optical, 187 Phonon, occupation numbers, 198
Modes, torsional, 208 Phototransitions, 464
Modes, transverse, 462 Phototransitions, indirect, 475
Modes, waveguide, 460, 490 Phototransitions, interband, 470
Modulation bandwidth, 578, 589 Phototransitions, intersubband, 501
Momentum vector, 13 Phototransitions, intraband, 500
Multivalued logic applications, 448 Phototransitions, rate, 468
Mutual drag, 327 Photoconductivity, extrinsic, 615

Photoconductivity, intrinsic, 614
NERFET, 420 Photon, absorption, 465
NMOS, 363 Photon, emission, 465
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Photon, flux in steady state, 581

Photon, flux, intracavity, 582

Photon, flux, total, 575

Photon, form factors, 461

Photons, 456

Polaron, 254

Population inversion, 467

Potential, Hartree, 43

Potential, deformation, tensor, 143, 261

Potential, effective, 93

Potential, self-consistent, 40

Potential, triangular, 162

Power dissipation, dynamic, 376

Power dissipation, static, 376

Primitive cell, 46, 53

Probability, of electron transition, 37

Probability, of finding the electron in the
barrier layer, 96

Probability, of transition, 37

Probe-particle approach, 236

Processes, intraband, 473

Processes, intraband, scattering, 496

Processes, virtual, 484

Pumping, power, 562

Pumping, threshold level, 558

Punch-through, 407

QUIT, 366

Quantization of electron motion, 17
Quantum number, magnetic, 119
Quantum number, momentum, angular, 92
Quantum number, principal, 93

Quantum wires, 88

Quasi-Fermi levels, 397, 521, 558, 592
Quasi-ballistic motion, 16
Quasi-momentum law, 475

RHET, 439

RST, 420

Random sources, 627

Real-space transfer, 324
Recombination, Auger, 563
Recombination, electron-hole, 397
Recombination, radiative, 473
Recombination, velocity, interface, 569
Refractive index, 485

Regime, classical, ballistic, 21
Regime, classical, transport, 20

Regime, mesoscopic, transport, 20
Regime, streaming, 308, 322
Region, Schottky depletion, 168
Region, population inversion, 564
Relation, Einstein, 66, 331
Relation, Kramers-Krénig, 486
Relation, Lyddane-Sachs-Teller, 225
Relation, dispersion, 187

Remote impurities, 239
Resistance, base spreading, 407
Resistance, differential, 425
Resistance, multiplier, 432
Resistively coupled, 366
Resonant-tunneling process, 335
Responsivity, 617

SDHT, 152
SEED, 546

SOL, 363

Scattering by interface roughness, 249
Scattering, backward, 281

Scattering, duration, 21

Scattering, forward, 281

Scattering, quasi-elastic, 265
Scattering, in-elastic, 18

Scattering, rate, total, 237
Semiconductors, direct-bandgap, 129
Semiconductors, indirect-bandgap, 129
Semiconductors, many-valley, 128
Separation of variables, 30

Sheet density, 159

Short-range coupling, 260
Signal-to-noise ratio, 617

Source, 362

Spacer, 163, 168, 181, 240

Spherical average, 263

Split-gate technique, 89

Stark, ladder, 104

Stark, splitting, 353

Stationary states, 22

Statistics, Bose-Einstein, 198
Statistics, Fermi, 38

Statistics, Poisson, 551

Streaming, 305

Structure, Schottky gate, 167
Structure, cascade, 605

Structure, double quantum-well, 96
Structure, layered, semiconductor, 202
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Structure, monopolar, 348 Transitions, free-carrier, 471
Structure, normally off, 168 Transitions, impurity-to-band, 470
Structure, normally on, 168 Transitions, intersubband, 86
Superlattice, period, 101, 149, 211, 297, Transitions, phonon, 471

353 Transitions, vertical, 493
Superlattice, sawtooth-doped, 181 Transport, electron, semiclassical, 62
Superlattices, 100 Transport, parallel or horizontal, 295
Surface-emitting, configuration, 576 Transport, perpendicular or vertical,
Surface-emitting, laser, 592 295
Systems, many-particle, 37 Transport, quantum ballistic, 20
Systems, mesoscopic, 20 Transport, quasi-ballistic, 21
Systems, zero-dimensional, 91 Tunneling, Zener, 352

Tunneling, coherent, processes, 336

TEGFET, 152 Tunneling, matrix element, 530
Tensor, effective mass, reciprocal, 51, 130  Tunneling, sequential, 340
Tensor, piezoelectric, 262 Turned off, 369
Tensor, strain, 139 Turned on, 369
Tensor, stress, 139 Two-dimensional, Fourier transformation,
Time, characteristic, changes in the light 241

wave amplitude, 534 Two-dimensional, optical confinement,
Time, mean free flight, 19 598
Time, mean, two elastic scattering events, Two-dimensional, phonons, 284

18 Two-level system, 464

Time, mean, two inelastic collisions, 18
Time, of electron interaction with lattice, ~ Unipolar case, 397

67
Time, of spreading, 19 VMT, 366
Time, phase, 344 Vacuum level, 135
Time, phonon-decay, 315 Valleys, 128
Time, recombination, electron-hole, 397 Variational principle, 32
Time, relaxation, energy, 69, 238 Vector of relative displacement, 139
Time, relaxation, momentum, 65, 237 Velocity, electron, 18
Time, scattering, electron-electron Velocity, group, 18, 26

interaction, 67 Velocity, of light, 13
Time, thermalization, 315 Velocity, overshoot, 311
Time, transit, 22 Velocity, phase, 26
Time, transit, semiclassical, 344 Velocity, saturation, 310
Transconductance, 346, 348, 372, 401, Velocity, sound, 187

423 Vibrations, collective, 187
Transistor, induced-base, 419 Vibrations, zero-point, 458
Transistor, quantum-interference, 389 Virtual excitations, 534
Transistor, velocity-modulation, 385 Volume, of the primitive cell, 256
Transistors, field-effect, 362 Volume, of the system, 39
Transistors, hot-electron, 367
Transistors, quantum-well, gated, 436 Wannier-Stark ladder, 353
Transitions, between the stationary states, Warm electrons, 304

35 Wave, intensity, 457
Transitions, excitonic, 471 Wave, mixing, 548
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Wave, phase, 13

Wave, polarization, 457

Wave function, many-electron, 40
Wave function, one-electron, 41
Wave function, time-dependent, 530
Wave function, trial, 163

Wave function, true, 33, 473

Wave number, 13

Waves, dilatational, 205
Waves, shear horizontal, 205
Waves, shear vertical, 205
Waves, torsional, 200

Wave vector, 46

f-process, 272
g-process, 272
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