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Absorption coefficient

bulk semiconductor, 119

intersubband transition, 164

quantum well, 160

Acceptor, 54

Airy equation, 185

Atomic packing factor, 35

Auger recombination, 136

Band folding, 11

Basis, 1

Bernard–Duraffourg condition, 124

quantum well, 162

Bimolecular recombination, 129

coefficient, 130

Bloch theorem, 10

Born-von Karman boundary conditions, 40

Bragg condition, 258

Bravais lattice, 1

Brillouin zone, 8

Burstein–Moss shift, 192

Canonical ensemble, 83

Canonical momentum, 101

Carrier freeze-out, 53

Carrier leakage over barrier, 196

Carrier overflow, 194

Compensated semiconductor, 61

Conductivity, 60

Confinement factor, 152, 213, 216

enhancement factor, 282

fill factor, 282

VCSEL, 281

Corrugation-Pitch-Modulated (CPM) DFB laser,

279

Coulomb gauge, 99

Coupling parameter, 263

Crystal momentum, 14

Current droop, 199

Dark-line defects, 256

de Broglie wavelength, 10

Deformation potential

hydrostatic, 170

shear, 170

Degenerate semiconductor, 55

Density matrix, 79

Density of states, 40

Differential gain coefficient, 125

Diffusion

coefficient, 63

current, 63

Einstein relation, 63

Diffusion length, 188

Direct gap semiconductor, 26

Distributed Bragg reflector, 284

stop-band, 285

Distributed Bragg reflector laser, 271

Distributed coupling coefficient (DCC) DFB

laser, 279

Distributed feedback laser, 258

λ/4-shifted, 261, 270

stop-band, 260

uniform grating, 266

Donor, 51

Doped semiconductor, 50

Dot in a well, DWELL, 236

Double heterostructure, 191

Drift velocity, 60

Edge-emitting laser, 225

Effective density of states, 46

Effective mass, 15

conductivity mass, 51

quantum well, 152

Efficiency

injection, 191

radiative, 145, 191

Ehrenfest theorem, 86

Elastic stiffness tensor, 169

Electric dipole approximation, 104

Electroluminescence, 188

Electron blocking layer, 197

Electron capture cross section, 133

Electron lifetime, 135

Electron recycling, 293

Electron–phonon scattering, 60

Elliott formula

three-dimensions, 181

two-dimensions, 183
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Envelope function, 150

approximation, 149

overlap integral, 158

Exciton, 176

absorption spectrum, 180

binding energy, 176

quantum well, 182

radius, 177

Expectation value, 71

Exponential Hamiltonian operator, 84

External quantum efficiency, 221

Fermi energy, 45

intrinsic, 49

Fermi function, 46

Fermi’s Golden Rule, 77

Fermi-Dirac distribution function, 45

Fick’s law, 63

Frank–van der Merwe growth, 233

Frenkel exciton, 176

Gain coefficient, 124

quantum well, 161

Gain-guided laser, 225

Gallium arsenide, 32

Gallium nitride, 34

Group index, 227

Heavy-hole band, 28

Hermitian operator, 70

Heterostructure

graded, 198

Hole, 17

Hole capture cross-section, 134

Hole lifetime, 135

Homojunction, 188

Identity operator, 79

Index-guided laser, 226

Indirect semiconductor, 28

Injection efficiency, 212

Intersubband transition, 159

Intraband transition, 159

Intrinsic carrier density, 49

Intrinsic semiconductor, 48

Joint density of states, 117

quantum well, 160

Joyce-Dixon approximation, 67

k·p method, 29

Kane energy, 31

Lagrange equation, 101

Lagrange undetermined multipliers, method, 92, 141

Lambertian source, 202

Legendre transformation, 102

Light emitting diode, 188

blue, 204

emission pattern, 201

external efficiency, 198

output power, 199

responsivity, 199

transmission efficiency, 198

Light escape cone, 200

Light-hole band, 28

Linear combination of atomic orbitals (LCAO)

method, 21

Linewidth enhancement factor, 255

Logarithmic loss, 215

Longitudinal relaxation time, 89

Luminous efficiency, 202

Luminous efficiency function, 203

Luttinger parameters, 153

Mass-action law, 48, 49

Matthiessen’s rule, 61

Mean free path, 60

Misfit dislocation, 167

Mixed state, 80

Mobility of an electron, 60

Modal gain, 215

Modal gain coefficient, 215

Multiple quantum well, 223

Natural broadening, 126

Nondegenerate semiconductor, 47

Nonradiative recombination, 132

Partition function, 81

Photon lifetime, 214

Photopic vision, 203

Point group, 2

Poisson bracket, 87

Primitive cell, 1

Primitive vector, 1

Principal axis, 16

Propagator, 96

Pure state, 79

entropy, 92

Quantum cascade laser, 293

coupling strength, 302

external quantum efficiency, 299

gain coefficient, 295

internal quantum efficiency, 299

miniband, 294

minigap, 294

modal cross-section, 295

modal gain, 295

slope efficiency, 299

wall-plug efficiency, 300

www.cambridge.org/9781009098748
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-09874-8 — Semiconductor Laser Photonics
Mauro Nisoli 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

311 Index

�

Quantum dot, 232

absorption coefficient, 247

carrier statistics, 244

electronic states, 236

gain coefficient, 250

optical transitions, 246

threshold current density, 251

Quantum efficiency

internal, 191

Quantum well, 148

laser, 222

Quasi-Fermi energy, 57

Quasi-resonance approximation, 76

Radiative lifetime, 126

Radiative recombination time, 131

Randomizing Hamiltonian, 87

Reciprocal lattice, 7

Representation, 70

Resonant periodic gain, 283

Resonant tunneling, 300

Rotating phase approximation, 76

Saturation intensity, 115

Scattering time, 60

Scotopic vision, 203

Selection rules, 116

quantum well, 157

Self-adjoint operator, 70

Semiclassical approximation, 102

Semiconductor laser

carrier confinement, 211

photon confinement, 211

rate equations, 212

Separate confinement heterostructure,

222

Shockley–Read–Hall (SRH) model, 132

Silicon, 32

Slope efficiency, 221

Slowly varying envelope approximation, 262

Sommerfeld enhancement factor, 181

Spectral decomposition of an operator, 79

Spherical Bessel functions, 239

Spin–orbit interaction, 26

Split-off band, 27

Spontaneous

emission, 125

transition rate, 126

Spontaneous emission factor, 213

Spontaneous emission lifetime, 126

Strain, 169

biaxial, 170

compressive, 169

tensile, 169

volumetric, 170

Strained quantum wells, 166

Stranski–Krastanov growth, 233

Stress, 168

normal, 168

shear, 168

tensor, 168

Surface recombination, 142

velocity, 144

Surface state

fast, 143

slow, 143

Susceptibility, 105

Thermal back-filling, 294

Tight-binding method, 19

Time-dependent perturbation theory, 74

Transition probability, 75

Transition rate, 77

Transparency condition, 124

quantum well, 162

Transparency density, 124

Transverse relaxation time, 89

Trap state, 132

Truncated inverted pyramid (TIP), 201

Unipolar device, 293

van Roosbroeck–Shockley equation, 126

Varshni equation, 34

Vector potential, 98

Vertical cavity surface-emitting laser, 281

Volmer–Weber growth, 233

von Neumann entropy, 91

von Neumann equation, 86

Wall-plug efficiency

light emitting diode, 199

Wannier–Mott exciton, 176

Weak-field limit, 103

Wigner–Seitz cell, 6

Wurtzite, 5

Zinc–blende, 5
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