Index

d-doping 257,262
(0001) crystal orientation 169
(1010) crystal orientation 170

a

absorption 117, 238, 266
— coefficient 96

- of phosphors 334
—saturation 272
acoustic phonon 74
Adachi’s model 290
alloy

—ordering 60
—scattering 8
anisotropy 73,175

- of material gain 471
anti-guide mode 365
APSYS  280-282, 299
Arora model 78
ARPACK 125

ATLAS 216

Auger recombination 146, 152, 164

b

band diagram 359, 440

band nonparabolicity 101, 240, 245

band offset 35,292

band structure 14, 70, 146, 418, 429

band-filling 101

BandEng 216, 217

bandgap renormalization 150, 157, 176,
195, 419

basal plane 77

beam quality factor 367

Berry’s phase 49

bimolecular recombination coefficient
427

Bloch equations 149, 236, 418

Boltzmann Transport Equation 70

Born charges 53,57

bound excitonic states 102

bowing 18, 58-60, 63, 107

493

breakdown voltage 227,228
Brillouin zone 71
built-in field 198, 235, 242, 243, 258, 432

c

carrier

—leakage 312,314, 318, 442

— lifetime 152, 163, 165, 427

—overflow 292,359

carrier—carrier scattering 193

carrier-phonon interaction 200

Caughey-Thomas model 77, 225, 428

chirp parameter 266, 269

chromaticity 330, 331, 334, 350

color coordinates 345, 348

color perception 327, 330, 331

complex refractive index 96, 260, 266, 448

compositional fluctuations 310, 312, 323,
417,419

conductivity tensor 472,473

confinement factor 410, 483

Coulomb interaction 150, 157, 164, 193

coupled waveguides 382

critical

—field 76

—point 96

crystal

—field 17,97,285,429

— orientation 169

current

—confinement 438

— continuity equation 354

—spreading 409

d

Debye temperature 6

density functional perturbation theory
57,58

density functional theory 51

density matrix 237

dephasing time 237, 240, 241

depolarization 121, 267
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Index

DEFPT, see density functional perturbation
theory

DFT, see density functional theory

dielectric

—constant 54, 56-58, 64, 65

- function 96

—tensor 96

dislocation 73, 243, 247, 248

distributed Bragg reflector 423, 452

drift velocity 76

drift-diffusion model 228, 287, 305, 426

Drude

—expression 264

—model 266

e
edge-emitting laser diode 353, 381, 412
effective medium 265

effective-mass approximation 13, 118,171

Einstein relation 426

elastic constants 13, 52, 54, 75
electroabsorption modulator 253
electron

—barrier 439

- blocking layer 280, 281, 293, 296-299
—leakage 443

—mobility 78, 224, 225

—velocity 218, 225

electron-electron scattering 150, 240
electron—-phonon scattering 74, 150
ellipsometry 99

energy balance model 228

Euler angles 172

exchange correlation 51, 118

exciton binding energy 102, 155, 157
exciton continuum 110

excitonic effect 101, 121

excitonic resonance 150, 157-159

f

far-field pattern 365, 381, 481

FCA, see free-carrier absorption

Fermi Golden Rule 72

ferroelectrics 49, 53

fiber-optical communication 253, 255

field plate 228

finite-difference time-domain 235, 244,
249, 479, 481

first-order mode 465

free-carrier absorption 265

Frohlich formulation 73

fundamenta mode 460

fundamental mode 367, 408, 436, 449,
464, 476

g

gain 145

—guiding 447, 449, 463, 464
—spectra 405

gain guiding 408

gain spectra 436, 474

garnet 332

Gaussian lineshape function 175
graded barriers 138

guided modes 365, 475

h

Hakki—Paoli method 410, 414, 418
HE,; first-order mode 460

heat flux equation 288

high electron mobility transistor 214
homogeneous

—broadening 405, 419

—linewidth 238, 240, 246

hybrid LED 321

i

Implicitly Restarted Arnoldi Method 125

index

- guided laser diode 408

— of refraction 96

indium-free LED 320, 321

InGaP 50,59

inhomogeneous broadening 155, 158,
240, 245, 246, 405, 419

injection efficiency 314, 318

inner-stripe laser 355

internal quantum efficiency 308, 310, 312,
314,321

intersubband

—absorption 119, 264

—relaxation time 235, 238, 245, 249

—scattering 239, 240

intraband scattering relaxation time 290

ionized acceptor concentration 354

ionized impurity scattering 74, 241

1

Lagrange polynomials 124

lateral mode 410

leaky quasi-modes 413

light-emitting diode 279, 303, 327

longitudinal optical phonon 200, 235,
239-241

Lorentzian lineshape function 290, 434

LPyq scalar mode 460

luminescence

—conversion 328, 329

—of phosphors 334

Luttinger parameters 171



m

M? factor 367

many-body effects 121, 170, 194, 405
maximum operation temperature 374
Maxwell equations 337, 447, 448, 455
mobility 69, 428

modal effective index 386

modal gain 381, 488

mode spacing 476

Modern Theory of Polarization 49
Monte Carlo methods 71, 227

MTP 49,51, 54-59

multi-waveguide system 385

n

N-polar LED 318, 319

nanowire 467

near-field microscope 408, 414
negative differential modal gain 397
Newton-Richardson approach 127
non-Markovian gain model 175
nonparabolicity 29, 101, 118, 265
nonperiodicity 138

nonradiative recombination 292, 307, 420
nonuniform

— carrier distribution 296

—radial current injection 442, 447
normal modes 386

o

optical

—anisotropy 96

—loss 405,417

— momentum matrix elements 174
—phonons 73

—standing wave 339, 453
—switches 235, 249

oscillator strength 98, 257, 264, 267
oxide stripe laser diode 408

P
particle scattering 329, 335, 336

phonon bottleneck 201

phononic bandgap shift 155

phosphor materials for LEDs 327

photoluminescence 151

piezoelectric

— coefficient 50, 53, 61, 66

— components of polarization 61

—constant 173

—effect 235,242

—-moduli 53

—nonlinearity 60

—polarization 50, 52, 55, 60, 61, 66, 148,
164, 282, 286, 287, 432

plane-wave expansion method 405

Index

plasma effect 259

Poisson’s equation 262, 263, 282, 287, 354,
427

polarization 49, 218-220, 222, 261, 418

- charge screening 439

— effect on energy bands 439

— effect on threshold current 440

polaron 201

predictor—corrector approach 128

principle of stationary action 125

pump and probe responses 248

pyroelectrics 49, 50

q

QCSE, see quantum confined Stark Effect

quantum confined Stark Effect 157, 253,
316

quantum-kinetic equation 196

quasi-cubic model 97

quasi-saturation 226

quaternary alloys 8, 34, 58, 62, 63, 280

r

radial waveguiding 447, 451, 460, 463,
465

rate equations 236

— for photons 356

ray tracing 290, 344, 345, 348

relaxation time 69, 239

—approximation 194, 265

resonant mode coupling 381

rotation matrix 172

s

saturation velocity 76, 218

scattering

—rate 70,195,239

—theory 335

—time 235,241, 265

Schrodinger equation 120, 263

Schrodinger solver 216

Schrédinger-Poisson problem 123

semiconductor Bloch equations 149

semiconductor luminescence equations
151

Shockley—Read-Hall recombination 282,
306, 427

single-photon detectors 117

Special Quasi-random Structure (SQS) 59

specific heat 6

spectral function 204

spectral modulation 395

spin-orbit energy 16, 97, 124, 285, 309

spontaneous emission 145, 146, 151, 161,
164, 166, 177, 288, 290, 427, 486

495
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Index

spontaneous polarization 49, 50, 53, 55,
58, 61, 148, 164, 174, 235, 242

standing wave 339, 437, 451, 455, 457

step quantum well 257

strain effect on band energy 430

strain tensors 172

stress 17,130

substrate modes 414

superinjection 310

supermodes 386

surface state 222

surface trap 219, 222, 223

switching energy 238, 248, 249

switching pulse energy 241, 248, 250

t

TEq; first-order mode 460
temperature focusing 463
thermal

—analysis 357

- conductivity 6,273, 280, 288, 291, 357
—focusing 449, 451, 460-464
—resistance 9, 370

TMy first-order mode 460
transfer matrix technique 123
transistor 213

transparency carrier density 355
transverse-fundamental-mode 451
tunnel junction 452, 453, 460, 464
tunnel radiative recombination 322

u
under-relaxation method 127
uniformity of current injection 449

v

Van Hove singularities 96

vector wave equation 448

vertical-cavity surface-emitting laser 423,
447

w

wave equation 356, 385, 406, 436, 448

waveguide 235, 245-248, 250, 381, 405,
410, 436, 470

white light generation in LEDs 327, 331,
332, 346

y
YAG, see Yttrium Aluminum Garnet
Yttrium Aluminum Garnet 328



