Index

a

ab initio density functional methods 421

ab initio pseudopotentials 424

absorption coefficient 497,619, 662, 665, 689,
751

absorption process 493

acceptor binding energy 121, 145, 146

acceptor-bound exciton (ABE) 512

acceptor concentration

— determination 504

acceptor-related PL 619

— saturation 619

acoustic phonon 242, 358

— deformation potential 251, 340, 360

— scattering  192-194, 196-198, 201, 251,
358-360, 364, 368, 373

acoustic phonon piezoelectric potential

scattering
- high fields 251
—2D case 359

advancing interface reaction 52

AFM, see atomic force microscopy
Al-containing semiconductors 77
AlGaN 658

—alloy 416

— carrier dynamics 694

— cladding layers 712

—energy gap 657

— heterojunctions 481, 482

— intersubband transitions 745

— modulation-doped heterostructures 698
— optical properties 698

— photoluminescence 658

— quantum well structures 745, 751, 752
AlGaAs/GaAs systems 374, 376
AlGaN-GaN heterojunctions 480
AlGaN/ GaN heterostructures 374
AlGaN/GaN MODFET structures 99

— isolation 99

alloy-based quantum wells 793

alloy disorder scattering 367

alloy-induced potential fluctuations 655

alloy matrix 733

— polarization-induced electric field 733

alloy potential-induced scattering 212

alloy scattering 210, 212, 344

— potential 346

— short-range interaction 210

Al molar fraction 747

AIN 340, 414, 418

— buffer layer 661

— low-temperature bandgap 418

AIN/GaN system 425

ambipolar diffusion process 462

anisotropic effective mass 147

anisotropic etch profiles 73

anisotropic optical properties 689

annealed devices 154

Ar" ion energy 72

Arrhenius plot 99, 100, 474, 478, 676

atmospheric pressure organometallic vapor
phase epitaxy (OMVPE) 36

atomic force microscopy (AFM) 77

Auger spectrometers 81

avalanche electron current 457

avalanche hole current 457

avalanche multiplication 31, 454

b

background doping 734

background-free triple-optical
autocorrelation 790

backscattering 193

balance equations 616

ball-park determinations 576

band bending
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Index

— envelope 673
—surface 641
band discontinuities
band offsets 425

— conduction 425
— valence band 425
band-to-band emission 511
band-to-band excitation 783

410, 411, 418, 428

band-to-band transitions 509, 686, 748
bandgap excitation 548

bandgap material 144, 433, 460
—GaN 144

— straddles 421

bandgap renormalization (BGR) 589
—effect 699

bandgap semiconductors 240, 243, 429, 430

barrier scattering mobility 217
Beer Lamberts law 787
biaxial strain conditions 542

biexponential decays 586

bimolecular recombination 462

binding energy 121, 141, 512

— hydrogenic donor 121

blue band 640

— bleaching 640

— intensity 640

—local structure 631

blue emission 610, 652

blue luminescence 642

—band 620

—in undoped GaN 633

—in Zn-doped GaN 632

— its characteristics 634

— quantum efficiency 642

— surface related 638

blue-to-infrared emissions

— intensity ratio 652

Bohr radius 506, 593, 611, 653, 663, 736, 739

Boltzmann constant 87, 474, 483, 650

Boltzmann distribution 129, 175, 187, 243

— function 172

Boltzmann kinetic equation 174, 175, 179,
180, 222, 450

Boltzmann statistics 495

Boltzmann transport equation 168, 171, 208,
240, 269, 317, 336, 341

Bose-Einstein equations

bound excitons 549

— dissociation 548

— ionization energy 549

— recombination 543

— spectral region 556

— transitions 543, 548

— two-electron states 549

652

532, 536

boundary scattering 225

bound exciton, dissociation 548
breakdown voltage 458, 485
Brillouin zone 528, 685, 775
broad emission bands 78
Brook-Herring theory 189, 190
Brooks-Herring (BH) technique 184
BTE-based theory 317

built-in voltage 433

bulk materials 414

- InN 414

c

CAFM, see conductive atomic force microscopy

Callen’s effective ionic charge 207

calorimetric absorption 539

capacitance 150

— diffusion 155

capacitance per unit area 150

capacitance-voltage (C-V) technique 410

—data 155

— measurements

capture rate 501

carbon nanotubes 33

carrier—carrier interaction 222, 388, 588

carrier—carrier scattering 222

carrier concentration 135

carrier-decay dynamics 664

carrier diffusion length 462

carrier distribution 731

carrier dynamics in GaN/AlGaN Quantum
Wells 694

carrier dynamics in quantum wells

carrier mobility 165

— carrier scattering 169

carrier—phonon interactions 248

carrier recombination lifetime 440

carrier-separation parameter 717

carrier transport 343

—in alloys 343

—in InN 336, 338

—in p-type GaN 333

Cartesian coordinate 761

cathodoluminescence (CL)

charge balance 130

charge balance equation 135

charge neutrality 130

charge neutrality equation 136

— negative 136

— positive 136

chemical bonding 761

chemically assisted ion beam etching
(CAIBE) 80

— etching 80

147, 148

678

80, 493, 498



circular transmission line method
(CTLM) 44

collisional force 172

compensated semiconductor 131, 625
conduction band 99, 240

— electron degeneracy factor 127

conductive atomic force microscopy
(CAFM) 31

conductivity tensor 263, 267

configuration coordinate (CC) model

— one-dimensional model 611

contactless electroreflectance (CER)
technique 532

contact resistivity, determination 40

conversion efficiency 767

coordination coordinate diagram 612

Conwell-Weisskopf (CW) impurity scattering
mobility 190

core-level binding energies

Coulomb forces 184, 223

Coulombic field 555

Coulombic interaction 183, 185, 443, 453,
503, 590, 591, 622, 625, 626, 628, 629, 636,
698, 716, 739

—long range 183

—role 623

Coulombic potential 446

— barrier 443

Coulombic scattering 184, 367

Coulombic screening 707

— effect 679

Coupling coefficients, non linear optics

cross-relaxation process 649

crystal field split band 514

crystal-field splitting 565, 790

CTLM, see circular transmission line method

Curie temperature 757

current

— density curves 481

— forward bias 463

— mobility spectra 291

current conduction 165

— field emission 31

— Fowler-Nordheim 31

— mechanisms 31

current-voltage characteristics

— reverse bias 467

— surface effects 440

— temperature dependence 470

current-voltage (I-V) techniques

— characteristic 14

— expression 10, 474

— measurements 46

cyclotron resonance frequency 262

611

415

768

410

Index

d

dangling bond sulfur passivation methods 57

DAP-type transitions 593, 624, 626, 627,
636, 638

— manifestation 593

dark current 468

DBE, see donor-bound exciton

de Broglie wavelength 348

Debye length 178, 188

decay time 587

de Haas-van Alphen effect 309

de Hass—van Alphen magnetoresistance 309

deep-level defects 503, 610, 611

— emission 610

deep-level transient spectroscopy
(DITS) 155, 614

defect-assisted sequential tunneling 2,23, 24,
28

defect-free material 510

defect-related bands 636, 659

deformation potential (acoustic phonon)
scattering 194, 197, 233, 541

degeneracy factor 132, 146

degenerate four-wave mixing (DFWM)

degenerate system 199

- 2DEG 199

Dektak profilometer 81

density-dependent screening 681

783

density functional theory (DFT) 419
density of states (DOS) 159, 502, 675
- 3-dimensional system 159

— 2-dimensional system 160

— 1-dimensional system 161

density of states effective mass 127

— conduction band 127

depletion approximation 431

depletion depth 432

depletion region 432

depth-dependent CL spectra 509

depth-resolved Cathodoluminescence 508

difference frequency generation (DFG) 760,
771

differential force equation 169

diffusion capacitance 155

diffusion coefficient 173

diffusion constant 168

diffusion-controlled etch mechanism 89

diffusion current 459, 460, 465

diffusion—drift model 168

diffusion length, ambipolar 462

diluted magnetic semiconductors (DMS)

dingle plots 388

diode current 463

— under reverse bias

562

442
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Index

dipole—dipole interaction 515, 517

dipole—electric quadrupole interaction 649

dipole scattering 219

direct tunneling regime 20

disk-like dot 725

dislocation density 478

dislocation scattering 225

disorder-induced inhomogeneous
broadening 674

distribution function 175, 179, 266

dominant donor 136

donor acceptor distances

donor acceptor pair (DAP)

622

—band 615
- coupling 717
— transitions 500, 589, 591

donor activation energy 319

donor bindingenergy 121,122,135,138,139,
140, 319

—screening 122

donor-bound exciton (DBE)
549, 552, 703

— ionized 512

donor ground-to-excited-state transition
energy 559

donor ionization energy 593

donor-related signal 631

donors 133

—neutral 133

— shallow 133

DOS, see density of states

dot-size distributions 744

downward deviation 51

downward scattering 246

—rate 246

drift current 435

drift-diffusion 167

—equation 173

—model 168

—velocity 244, 258

drift mobility 125

521, 545, 547,

drift velocity

— two-valley semiconductor 243
dry etching

—of p-GaN 78

—on Ga and N-Face 78

— techniques 66, 75, 102

e

e—A transitions 589

e-beam lithographic alignment 52

ECR-assisted metal organic molecular beam
epitaxy (MOMBE) 67

edge dislocations 315

edge termination techniques 33

— field rings 33

effective electric field 739

effective mass approximation (EMA)
556, 575

effective recombination lifetime 442

effective refractive index 746

Einstein coefficients 495, 496

elastic constants 199

elastic scattering processes 173

elastic stiffness coefficients 678

electrically polarizable material

electric field 3, 124, 170, 443

electroluminescence (EL) 491, 498, 652

—device 642

electromagnetic radiation 223

electromodulation theory 534

electron 126, 272

— beam evaporation 48, 56

— beam induced current (EBIC)

- binding energy 126

— charge distribution 353

— diffusion 435

— discharges 72

— drift mobility

— drift velocity

— dry rates 72

— electron interactions

— emission 13, 14

— hole exchange interaction 544

— hole pairs 708

— plasma reactor 68

— size-dependent coupling 708

electron capture coefficient 506

electron concentration 139

— temperature dependence 139

electron cyclotron resonance etching 67

electron—electron interaction 178, 222, 303

electron—electron repulsion 133

electron—electron scattering 222, 223, 239

electron emission probability 437

electron-hole Coulombic interaction 735

electron-hole dipole 716, 720

electron hole exchange interaction 515, 517

electron-hole pairs 31, 98, 106, 450, 454,
491, 493, 500, 518, 643, 667, 681, 716,
736, 739

— generation rate 508

— nonresonant excitation conditions

— product 131

electron hole plasma spontaneous
luminescence 587

— efficiency 587

electron hole separation 689

500,

757

463

234, 257
259

537

518



electron hole wave function 713

—overlap 714

— spatial separation 705

electronic devices 65, 462

— bipolar transistors 463

electron phonon coupling 503, 574, 611, 612,
613, 614, 714, 736

electron mobility 165, 233, 317, 361, 371

—in AlGaN/GaN 2D System 361

— discussion 361

electron-optical phonon interaction 166

electron paramagnetic resonance (EPR)
509

— measurements 394

electron-phonon coupling 240, 254, 260,
365

electron-phonon interaction 248

electron—-plasmon scattering 224

electrons 167, 194, 241, 455, 747

— acoustic velocity 241

— interaction 167

— ionization coefcients

— scattering 194

— tunnel 25

electron scattering processes

electron scattering rate 746

electrons localized hole transition 672, 703

electrophoton absorption 663

electrostatic arguments 671

electrostatic voltage 122

electron velocity 259

electron volts 449

element related transitions

Elliot’s theory 528

ELO, see epitaxial lateral overgrowth

EMA, see effective mass approximation

emission, deep level 610

end resistance 43

energy balance equation 247

energy dispersive spectroscopy (EDS) 712

energy dispersive X-ray (EDX) spectra 60

energy momentum space 774

epi—sapphire interface recombination 461

394,

455

182

620

epitaxial crystal growth techniques 410

- MBE 410

- OMVPE (MOCVD) 410

epitaxial lateral overgrowth (ELO) 478, 587

equilibrium band diagram 4
equilibrium lattice constant
Er-Doped GaN 649, 650

— green emission 649

— infrared emission 649
escape rate 501

etching techniques 65

706

Index

etched surface GaN 95
— AFM and SEM images 95
etching process 97
etching techniques 65
Eu-Doped GaN 643, 646
— Red Emission 643
— PL excitation spectra 646
Eu-implanted range 644
even-order nonlinear optical

spectroscopy 791
excitation intensity 504, 599, 640
excited states 133
exciton 516
- binding energy 525, 526
— bound to acceptor 560
- bound to neutral defect 545
— bound to Shallow donor 547
— linewidth 537
exciton acoustical phonon interaction 537
— dynamics 575, 578, 586
—energies 541
— envelope function 677
— recombination 599
— strain-induced modifications 541
exciton average phonon interaction 536
exciton binding energy, quantum dots 735
exciton exciton interactions 587
excitation intensity dependence of defect

related excited states 133
ex situ methods 57
— HCl treatments 57
— HF treatments 57
exciton energy
— strain effect 541
excitonic absorption 494
excitonic bandgap 657
— temperature dependence 657
excitonic density of states (DOS) 678
— inhomogeneous broadening 678
excitonic emission 656
— energetic shift 656
excitonic transitions 511, 513, 599
exciton LO phonon coupling parameter
exciton phonon coupling 518, 714
exciton phonon interaction 538
exciton polariton emission 521, 524
exciton recombination dynamics 575
— low-to-medium injection levels 578
excitons in magnetic field 562
exponential process 577
ex situ methods 57
— HCl treatments 57
— HF treatments 57
extrinsic transitions

538

512
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Index

f

fabrication process 771

fast-decaying component 577, 586

Fermi-Dirac distribution 129, 132, 158,
267, 436

— function 125

Fermi-Dirac statistics 436

Fermi edge 702

Fermi energy 136

Fermi integral 128, 158, 183

Fermi’s golden rule 788

FET channels 254

field-assisted ionisation 477

field-assisted tunneling 2

field-dependent mobility 252

field effects and hoping 442

field emission 27

field-induced barrier 446

field-induced quantum confined stark
effect 707

final-state donor electrons 567

first-order perturbation theory 509

first-principle calculations 614, 727

FLAPW method 762

fluctuation amplitude 620

fluctuation-induced localization 706

fluctuation size 620

fluorine-containing gas mixtures 81

forward Bias -V 468

four-crystal X-ray diffractometer 539

four-point probe arrangement 49

four-terminal (Kelvin) resistor method
44

four-wave mixing (FWM) 782

— interaction 783

Fourier coefficient 177, 178, 186, 211

Fourier transform infrared (FTIR) 552

— spectra 646

— transmission 552

Fowler-Nordheim tunneling 31, 33

fractional quantum Hall effect 303

Franz—Keldysh effect 331, 663

free-electron concentration 506

free-exciton binding energy 663

free-space wave vector 494, 770

free-to-bound transitions 589, 590

free exciton (FEA) 521, 523

— longitudinal transverse splitting 523

free hole concentration 622

- strong temperature dependence 622

Frenkel-Poole effect 445

Frohlich interaction 716

Frohlich scattering, low field and 2D case
369

full potential linearized augmented plane wave
(FLAPW) 761
full width at half maximum (FWHM) 520

g
GaAs paradigm 222

GaAs substrates 72

GaAs system 90, 754

gain coefficient 494

gallium vacancy (VGa )-related complex 634
gamma function 268

I'(x) functions 283

GaN ablation etching 83
GaN/AlGaN 77

— selective etching 77

— quantum wells 668

GaN/AIN heterostructures 414
GaNJAIN system 413, 417, 424, 426
GaN-based devices 65, 99

— layers 494

— Schottky barriers 153

— systems 722

— quantum wells 668, 722

GaN bandgap 474

—energy 92

— excitation 649

GaN buffers 99, 316

— homoepitaxial 539, 572

—layer 375, 393

GaN diffraction peak 608

GaN epilayers 76

— chemical resistance 76

GaN film 93, 99, 450, 528, 531, 533, 538, 541
—layer 98

GaN material system 747

GaN photodiodes 476

GaN p-n Junctions 468

GaN quantum wells 718, 745, 751
— layers 680

— structures 752

GaN-related structures 694, 756

— AlInN layers lattice-matched 90

— bound-to-bound transitions 592

— current-voltage characteristics 467
— defect-related level 646

— laser ablation etching 83

— mobility 232, 314

— Ohmic contacts 46

— PEC etching 97

— polariton dispersion curves 517

— properties 634

— radiative recombination coefficient B 580
— reverse leakage current 466

— RF etching 81



— room-temperature radiative lifetime 577

— second-order susceptibility 793

— transition energies 623

— two-dimensional transport 348

GaN Schottky diode rectifiers 34

GaN structure 771

GaN system 52, 77, 653, 666, 671, 710

— polarization 710

GaN template 615

— room-temperature PL spectrum 615

GaN two-dimensional photonic crystals

GaN waveguides 768, 773

gap excitation 658

gap radiation 494

Ga-polar films 600, 602, 605

Ga polar samples 667, 679

Ga-rich conditions 659, 748

GaSb-based systems 411

Gaussian distribution 13, 385, 675, 711

— absorption line 675

—YLband 616

Gaussian correlation 387

Gaussian—Lorentzian curve fits

Gaussian-Lorentzian lines 558

generation rate 463

generation-recombination current 12, 436,
459, 466, 467, 468, 469, 471, 477

— component 12

— density 442

— processes 440

generation-recombination rate 441, 463

geometric magneto resistance (GMR) 281

— coefficient 282

— energy-dependent relaxation time 281

— energy-dependent relaxation time and
high B 282

GL-related recombination 615

— mechanisms 615

gradient-induced polarization 417

grating periodicity 771

Gran-Thompson prism polarizer

green luminescence (GL) 615

ground-state energy 731

ground-state recombination 701

773

414

692

h

halide vapor-phase epitaxy 692

Hall bars 312

—errors 274

— factor 123, 274, 282, 300

— geometry 124, 272, 280

—measurements 124, 272, 274, 296, 378, 449
— structures 273

Hall coefficient 125, 273, 280, 285, 289

Index

Hall effect 268

Hall electron 315

Hall factor, temperature dependence in GaN
320

Hall measurements

— higher order 274

Hall mobility 122, 138, 141, 144, 237, 274,
299, 315

Hall resistance 287, 313

Hall scattering factor 171

Hall voltage 122, 123, 124, 271, 272

Haynes’ empirical expressions 545-547,
658

heavy-and light-hole bands 11

heavy-hole state 514

helium-vacuum interface 353

Helmholtz-type axial magnets 79

Hermann—Mauguin notation 759

heterointerface recombination 460

heterojunction 409, 423, 463

—advent 409

— AlGaN 481

— AlGaN/GaN

—band 426

— biaxial strain

— broken 410

— current—voltage relationship 463

— device 64

— GaN/InN and AIN/InN 416

274

480

426

— strain and polarization effects 419
—typel 410

—type I 410

heterostructures 696

— carrier decay 696
hexagonal III-nitrides 757
— noncentrosymmetric structure 757
hexagonal system 688
high-density plasma etching techniques 65,
67
— electron cyclotron resonance (ECR) 67
— inductively coupled plasma (ICP) 66, 67,75
— magnetron reactive ion etching (RIE) 67
high-density plasmas 65, 75, 76
high-efficiency green-light-emitting GaN
multiple quantum wells 718
— optical transitions 718
high-energy component 605, 608
high-energy particle irradiation 493
high-exciton binding energy 529
high-excitation power densities 588
— high-quality GaN 588
high-field current-voltage
measurements 330

high-field effects 685

835



836

Index

high-field electron velocity 330

— measurement 330

high-field region 456

high-field transport in single- and multivalley
models 252

high-frequency dielectric constant 444

high-impedance electrometer 122

high injection levels 587

— recombination dynamics 587
high-performance devices 666
high-power devices 483
high-quality crystals 578

high-quality homoepitaxial GaN 581
— excitonic recombination 581
high-quality semiconductors 31
high-quality undoped AlGaN films
high-resistivity GaN 341
—regions 628
high-resolution PL spectrum 552, 559, 567,
644
high-resolution reflectance
measurements 529
high-resolution transmission electron
microscopy (HRTEM) 60, 733
high temperature
—annealing 91
— low field and 2D case 369
—regime 209
high-speed transport 714
— implications 714
high-voltage rectifiers 33
hole concentration, temperature
dependence 144
hole capture coefficients
hole capture rate 501
hole concentrations 145
— temperature dependence
hole current densities 270
hole emission probability 438
hole gas 378
— two-dimensional 378
hopping conduction, Mott 475
hopping current 450
hopping, nearest neighbor 450
hot phonon effects 709
hot probe measurement 122, 273
Huang—Rhys exciton phonon coupling
factor 611, 612, 635, 715, 720
hydride vapor phase epitaxy (HVPE)
500, 577
— GaN templates 556
hydrogen atom 121
hydrogenic approximation 569
hydrogenic donor binding energy 121

658

617

144

326,

hydrogenic model 512
hydrostatic strain 426

i

ideality factor 11, 16

image force barrier lowering 12

impact ionization 455

implantation process 99

impurity-bound excitons

impurity scattering 182

— limited mobility 232

interface roughness scattering 385

interface phonon scattering, low field and 2D
case 369

ionized donor concentration 183

ionized impurity scattering 183, 382

— degenerate case 187

InAIN 665

incident in-plane wave vector

incident photon energy 751

— function 751

indium-tin oxide (ITO) 53

inductively coupled plasma (ICP) systems 66

inductively coupled plasma (ICP) etching 75

infrared (IR) absorption strength 553

520

776

InGaAIN quaternary wells 720
InGaN 661, 662, 705
— emission characteristics 707

— heterostructures 707

— InN-rich regions 710

— LEDs employing bulk layers

— localization 708

— LO-Phonon coupling 714

— optical emission properties

— quantum dots 740

— quantum wells 708, 710, 714

— structural characteristics 707

— ternary material 662

inhomogeneous broadening
mechanisms 734

InN-containing nitride semiconductors

in situ thermal annealing 586

intensity-dependent absorption 787

intensity-dependent refractive index 783

— coefficient 786

interaction energy 453

interface asymmetry 419

interface monopole 421

interface phonon scattering 369

internal electric field magnitude 687

internal piezoelectric field 779

internal quantum efficiency 697, 754

intersubband transition energy 749, 756

— temperature dependence 536

709

662

674



- a-plane

— m-plane 751

intrinsic electron concentration 130
intrinsic semiconductors 263
intrinsic transitions 512

ion bombarding energy 75, 76

ion bombardment 102

— application 102

ion-induced damage 65

ionization coefficient 455

ionized donor concentration 183
ionized impurity scattering 190

— degenerate case 187

ion milling 71

isoelectronic defects 542, 545
isotropic g-tensor 544

isotropic semiconductors 294, 299
isotype heterojunctions 434
iterative Boltzmann transport method 171
I-V characteristics

— of GaN-Based p-n Junctions 468
—ideal GaN-Based p—n Junctions 464
— reverse bias 474

— temperature dependence 470

k

Kane matrix element 576
Kelvin probe method 105

— measurements 44, 106
Kelvin resistor method 44
kinetic energies 543
Kleinman symmetry 759
KOH-based solution 89
Kohn—Sham local density approximation 762
Kronig-Penny formalism 707
k-selection rules 510, 517

I

Landau damping 224

Landau level 304, 310

Landau magnetic length 310

Langer—Heinrich rules 427

Langmuir probe 79

large-bandgap semiconductors 1, 512

laser ablation etching of GaN 83

lattice mismatch 678, 696

leakage current 23-25, 59, 67, 102, 468, 469,
478, 482, 679

least-square fits 534, 537

liftoff technique 46

lifetime 587

light emission processes 575

light-emitting devices 643, 718

light-emitting diodes 493

Index

light-generated carrier density 678

light-hole bands 146

light-hole state 146, 514

LiNbO; 757, 771,793

— transparency windows

linear dichroism 689

linear muffin-tin orbital (LMTO) method 411

linear optical measurements 778

linear refractive index 785

localization in alloys 654

localization-induced stokes shift 721

localized exciton distribution 661

localized exciton transition 654

localized surface states 641

long-lasting distant pairs 503, 629

long-range Coulombic interaction 183

longitudinal magnetoresistance 391

longitudinal-transversal splitting 523

LO phonon coupling 345, 704

LO phonon scattering 243

— probability rate 201

Lorentz force 123, 268, 270, 303

Lorentzian line shape functional form 533

Louiville equation 168

low diffusion constant 471

low-energy electron beam excitation process
624

low-energy electron-excited nanoluminescence
(LEEN) studies 631

lower polariton branch (LPB) 517

lower polariton branch of exciton X (LPBX)
518

771

lower valence band maximum (VBM) 412
low-field electron mobility 365

low-field transport 334

—in 2DEG Systems 367

low-frequency dielectric constant 204, 207

low-in-content region 718
low-resistance ohmic contacts 1, 47
low-temperature 14, 194, 197, 198, 209, 230
— conduction 452

— mobility 230

— PL properties 662

— PL spectra 594, 638

—region 744

—spectrum 521, 523

luminescence

—in Er-doped GaN 649

—in Eu-doped GaN 643

- in non-c-plane GaN 687

—in Pr-doped GaN 648

— in rare earth doped GaN 642

— in Tm-doped GaN 652

— related to structural defects 593
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— spectra 498, 682
— undoped and Zn-doped GaN 636

m

macroscopic electric fields 167

magnetic field 123, 306, 562, 570

— acceptor-bound excitons 570

—vectors 757

magnetic flux 302

— elementary quantum 302

magnetic subbands 304

magneto-optical data 561

magneto-optical dichroism (MCD) 515

magneto-optical measurements 515

magnetoresistance 261, 268, 279, 299, 309,
313

magnetotransport data 389

magnetotransport measurements 390, 564

magnetron reactive ion etching 79

Maker-fringes transmission technique 765

many-body effects 506, 593

Matthiessen’s rule 170, 232-235, 317

matrix element 177

MBE-grown films 756

MBE-grown GaN layers 57, 95, 96, 668

MBE-grown structures 672

metal-GaN interface 58

metal insulator contacts 32

metal-insulator-metal structures

metallic-type conductivity 453

metallization scheme 48, 51

metal organic molecular beam epitaxy
(MOMBE) 67, 72, 86

metal oxide structures 32, 55

metal-semiconductor barrier height
330

metal-semiconductor contact 7, 38

metal-semiconductor interface 5, 12, 24, 60,
369

metal-semiconductor junction 6, 23, 40

— current flow 6

metal-semiconductor resistance 39

metal-semiconductor system 2,7

— mechanisms governing current flow 7

Meyer and Bartoli 184

Mg-doped GaN 78, 479, 573, 620, 621, 622,
624, 626, 627, 633

— electronic 78

— epitaxial layers 78

— vibronic properties 78

microscopic parameters 677

microscopic phase separation 665

microscopic single-bond second-order
susceptibilities 762

473

56, 64,

— tensorial sums 762

microwave power 68, 72

minority carrier radiative lifetime 510

MKS unit system 201

mobility 261

— components 340

— dislocation density 324

— dislocation scattering 228

— effect of inhomogeneities 231

— energy and mass indices 221

- energy-dependent relaxation time 276

— energy-dependent relaxation time and B
approaching zero 276

- energy-dependent relaxation time and
large B 279

- energy-dependent relaxation time and
small B 278

— energy-indepndent relaxation time and
arbitrary B 275

— first order measurement 270

— geometric magnetoresistance 275

— Hall and drift 237

— heavy-hole 288

— hot electrons 245

—in AlGaN 346

—in GaN 232, 235, 236, 315

—in InGaN 347

— ionized impurity limited-degenerate case
188

- light-hole 288

— limited by alloy scattering 213, 215-218

— limited by ionized impurities 187

— limited by non polar optic scattering 203

— limited by piezoelectric scattering 200

— limited by polar optic phonon
scattering 205, 206, 209, 210

— limited by potential barrier scattering 217

— limited by short range potential
scattering 212

— measurements

— phase shift 189

— ionized impurity scattering 189

mobility measurement

— effect of contact size 300

modeling interface roughness scattering 385

model phase-matching condition 770

modulation-doped AlGaN QW samples

— PL spectra 701

modulation-doped GaN QW samples, see
modulation-doped AlGaN QW samples

modulation-doped structures 666, 667, 672

molecular beam epitaxy (MBE) method 48,
153, 661, 638

molecular-like excited configurations

122, 261, 314

701
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mole-fraction distributions 744

momentum and energy balance equations
247

momentum balance equation 247

momentum-conserving processes

momentum relaxation times 247

mono-exponential decay 737

Monte Carlo calculations 103, 165, 171, 176,
185, 240, 257, 259

Mott’s hopping model 475

Mott transition 589

m-plane 689, 696, 719, 751

— GaN relaxed band structure 719

MQW-related peak 673

MQW-structure laser diodes

multiband effects and mixed
conductivity 283

multi-ion screening correction 185

multiple conduction layer mobilities

multiple occupancy

—valence bands 147

multiple-pass polarized absorption
measurements 752

multiple carrier fitting (MCF) analysis 288

multiple conduction layer mobilities 326

multiple quantum well (MQW) 655, 674

— PL peak energy 674

multiplication coefficient 458

multiplication factor 457

491

673

326

n

narrow luminescence lines 606

N-based quantum wells 667

N-deficiency model 107

near-band-edge emission 75, 659

near-band-edge transition 78

nearest neighbor hopping (NNH) 450

negative capacitance 149, 156, 158

negative differential resistance (NDR)

neutral donor-bound exciton lines 531

nonlinear polarizability 761

non polar optic phonon scattering, high
fields 251

non-polar orientation 688

—a-plane 688

— m-plane 688

nonradiative recombination rate 586

nonradiative recombination time 439

neutral impurity scattering theory 182, 190,
191

neutral shallow donors

neutrality equation 137

Ni—Cr wire cathode 93

nitride-based devices 653

255

133
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nitride-based heterostructures 666, 678

nitride-based quantum wells 667

nitride semiconductor system 254, 361, 483,
668, 669, 712, 757

— high-field transport 254

— wide-bandgap nature 483

nitrilotriacetic acid solution 91

— oxidization 91

nonalloyed ohmic contacts

non-c-axis orientations 688

non-c-plane GaN based structures 687

nondegenerate semiconductors 13, 198, 219,
251, 269, 277, 282

noninvasive analysis 791

— sensitive technique 791

nonlinear core correction (nlcc)

nonlinear model 685

nonlinear optical process

— properties 761

nonlinear polarization 760

nonlinear refractive index 785

nonperfect phase-matched conditions 792

nonpolar optical phonon scattering 251

— high fields 251

nonradiative processes 577, 578, 712

nonradiative recombination processes
577, 585, 667, 696

— activation 712

— channels 712

nonstoichiometric surfaces 78

non-thermal distribution 668

N-polar films 596, 600, 605

N-rich conditions 659

n-type AlGaN single-interface modulation-
doped structure 698

n-type GaN 11, 100, 504, 507, 578, 590, 608,
609, 614, 638

— acceptor concentration 504

— defect-related PL 608

—samples 613

n-type semiconductor system 2, 4, 5, 30, 55,
128, 136, 143, 144, 145, 226, 438, 440, 442,
500

46, 49

424

789

493,

o

ODMR spectra 631
Ohmic contacts

— alloyed 47

—non alloyed 46

— p-type GaN 53

— resistance 3, 38

— structural analysis 60
OMVPE-grown layers 671
OMVPE process 81
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one-dimensional electronic potential 545

one-dimensional GaN PhC 773

one-dimensional Schrédinger equation 694

one-dimensional strain field 608

optical and scanning electron microscopy 91

optical dielectric constant 207

optical properties of AlGaN 656

optical properties of Alloys 653

optical properties of GaN/AlGaN modulation-
doped heterostructures 698

optical properties of InAIN 665

optical properties of InGaN 661

optical properties of nitride
heterostructures 666

optical susceptibly 758

optically detected magnetic resonance
method 509, 631

optical phonon energy 242

optical phonon scattering 170, 201, 202, 283,
381

—non-polar 201

optical rectification (OR) 760

optical spectroscopy studies 736

optoelectronic devices 709, 745

oscillator strength 575

out-coupling coefficients 768

p
parabolic band 213, 277
particle—particle interaction 171
Pauli principle 496, 544
PE-induced field 685
periodically poled (PP) nitride
structures 771
periodic boundary condition 684
p-GaN Hall mobilities 334
p-guard ring 34, 36, 38
phase-changing processes 158
phase-matched frequency doubling 767
—second 791
—third 791
phase-matched harmonic generation 791
phase-matched materials 757
phase-matching condition 768, 771
phase mismatch 761
phase shift analysis 189
PhC lattice 776
— triangular nature 776
phenomenological approach 616
phenomenological electron capture
coefficient 506
phonon scattering 246, 344
— mechanisms 384
phonon temperature 536

photocarrier grating (PCG) 462

photochemical etching 92

photoconductive effect 461

photodetectors 31, 530, 747

photodiode structures 468

photoelectron spectroscopy 419

photoelectrons 423, 653

photoemission signals 423

photoenhanced electrochemical (PEC)
process 65, 97

— experiments 99

photogenerated electrons 641

photoinduced intersubband absorption (PIA)
measurements 754

photolithography technique 46

photoluminescence

— effect of excitation intensity 504

— effect of temperature 501

— emission 620, 621

— excitation spectroscopy 507

— features 621
— intensity 504, 605
— measurements 543

— peak energy 661

— peak position 664

— spectra 491, 498, 507, 517, 520, 522, 551,
579, 583, 624, 625, 626

— steady state 497

— transformation 571

photoluminescence peak energy 678

— amonotonic temperature variation 678

photoluminescence spectral distribution 495

— first-order treatment 495

photon energy 330, 495, 505, 506, 510, 511,
526, 543, 582, 596, 662, 711, 712, 746, 751,
776, 783

— absorption coefficient dependence 497

— volume density 496

photon occupation numbers

photon-recycling process 499

photonic crystal (PhC) 773

photoreflectance (PR) 528

piezoelectric acoustic phonon scattering 198,
232, 337

piezoelectric coefficient

piezoelectric effect (PE)
679, 707

piezoelectric field 423, 683

piezoelectric-induced electrical field 663

piezoelectric-induced polarization 720

piezoelectric-induced screening charge 350

piezoelectric processes 232

— constant 345, 364, 367

— contraction 759

495

198
317, 418, 668, 678,



- coupling 198

— polarization 419, 667, 717, 749

—scattering 193,198, 199, 232, 234, 239, 252,
317

—tensor 360

Planck’s constant 32, 302

Planck’s formula 496

plasma-assisted molecular-beam epitaxy 691,
754,771

plasma-assisted OMVPE 336

plasma etching process 66

— high-density plasma etching 66

— neutral chemical reaction 66

— reactive ion etching 66

plasmon scattering 223

PL excitation (PLE) spectra 498, 535

— measurement 703

PL spectra, modulation doped structures

p-like excited states 556

p-like state 135

p-like valence bands 789

p—n heterojunctions 428

— electrostatic characteristics 428

p—njunction 409,435,463,464,468,483,479

— current-voltage characteristics 435, 468

— high blocking voltage 483

Poisson distribution 612

Poisson equation 227,430,431, 686,711, 749

polariton 517

— dispersion 523

— relaxation bottleneck 518

polarity-dependent interface 417

polarization 728

—-o 514

-oc 514

-n 514

— anisotropy 689

—effect 667,676,678, 686,718,726,729,731,
732,741, 743

- in quantum wells 678, 679

— induced charge 685, 709

— induced electrostatic sheet 754

— induced field 417, 667, 670, 686, 689, 690,
691, 752

— induced quantum conned Stark effect

— induced redshift 671

— nonlinear 760

— optical 758, 760

—vector 759

polar optical phonon (POP) scattering 167,
203, 209, 250, 283, 360

— high fields 250

polycrystalline AIN 87, 415

Poole-Frenkel constant 447
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Poole-Frenkel current 31, 443,447, 448, 449,
477, 478

Poole-Frenkel effect 444, 446

Poole-Frenkel emission 443, 444, 449

Poole-Frenkel potential 444, 447

Poole-Frenkel process 449

positive ion current 79

postplasma process 102, 103

—annealing 103

potential barrier scattering 216

potential energy diagram 15

potential fluctuation (PF) 506, 620, 621, 628,
661, 702

—amplitude 621

potential well scattering 218

p-polarized pump radiation 776

pr-doped GaN 648

—red emission 648

preplasma etching process

process damage 102

pseudo-Bohr radius 716

pseudoacceptor situation 545

p-type conductivity 126, 287, 334, 341, 623,
627

p-type contacts 45, 59, 64

p-type dopant impurities 620

p-type semiconductor system 5, 53, 55, 142,
143, 283, 620

p-type valence band 565

pump-induced charge density 331

102

QD-like structures 744

QD-related peaks 724

QPM technique 771

quadrupole mass spectrometer (QMS) 79

qualitative terms 499

quantitative mobility spectrum analysis
(QMSA) method 289, 293, 314, 324

quantitative mobility spectrum analysis, GaN
template 327

quantitative mobility spectrum analysis, GaN
and 2D case 379

quantitative mobility spectra analysis, GaN
328

quantitative mobility spectra analysis, InN
340

quantum confined Stark effect (QCSE)
714

quantum confinement 724, 729

— effects 673, 707, 724

quantum dots 723, 735-737, 793

— confinement energy 725

— demonstration 746

692,
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—-GaN 729,732

—InGaN 740

— polarization 724

— self assembly 729

—strain 724

— superlattice based cascade laser 746

quantum efficiency (QE) 499

quantum Hall effect 301

—normal 302

quantum of Hall conductance 303

quantum numbers 564, 565

quantum scattering time expressions 393

quantum size effects (QSE) 666

quantum transport measurements 312

quantum well (QW) 576, 666, 667, 668,
674, 678, 679, 698, 705, 726, 730, 731,
778,793

— decay time, InAlGaN 722

— emission 701

— InGaAIN/InGaAIN 720

— InGaN, biaxial strain 717

- InGaN, m-plane 718, 719

— InGaN, optical polarization, m-plane 719

— InGaN, size dependence of LO phonon
coupling 714

— InGaN/, localization, polarization 708

— InGaN/GaN, InGaN/InGaN 707

— InGaN/GaN, InGaN/InGaN, InGaAIN/
InGaAIN 705

— structures 682, 749

quantum well infrared photodetector
(QWIP) 745

quasicubic approximation 542

quasi-Fermi levels 686

— separation 745

quasiguided mode 774, 775

quasiphase matching (QPM)

quenching behavior 712

quantum Hall Effect 301

—normal 302

quantum of Hall conductance 303

766, 793

r

radiative efficiency 511
radiative lifetime 509, 575

- quantum dots 739

radiative recombinations 493
— lifetime 510

— probability 509

— transition 648

radiative relaxation process 652
Raman scattering 614
Raman spectroscopy 330, 736
random alloys 212

rapid thermal annealing (RTA) 48

— treatments 48

rare earth (RE) doped semiconductors 642

rate of electron capture 436

rate of electron emission 437

rate of hole capture 437

rate of hole emission 437

reaction-controlled solutions 88

reactive ion etching (RIE) 62, 73, 323

reactive magnetron sputtering (RMS) 335

recombination dynamics at high injection
levels 588

recombination-generation current
467, 484

recombination lifetime 577

recombination process 436

recombination rate 438

—net 439, 442

recombination statistics 500

refractive index, intensity dependence 783

relaxation time 172, 181, 267, 281

— approximation 170, 174

—average 180, 282

— average, deformation potential
scattering 196

— average, for short range potential
scattering 212

— average, piezoelectric scattering 199

— deformation potential scattering 195

— dislocation scattering 227, 229

— energy and mass indices 220

— energy-dependent relaxation time and
high B 282

— for alloy scattering 213

— for impurity scattering 186

— for limited by potential barrier
scattering 217

— for nonpolar optical phonon scattering 202

— for piezoelectric scattering 198

— for short range potential scattering 211

— neutral impurity scattering 191

RF plasma etching of GaN 81

Richardson plot 12

residual in-plane tensile strain 533

resonant-resonant conditions 778

reverse-bias conditions 12, 18, 20, 478

reverse-bias voltages 469, 477, 478

reverse-biased GaN diodes 438

reverse-biased junction 442

reverse ideality factor 28

RF plasma-assisted molecular beam epitaxy
100

RF Plasma etching of GaN 81

Richardson constant 11, 16

464, 465,



Richardson plot 12

Ridley’s model 215

remote scattering 393

room-temperature decay 586

room-temperature electron mobility 324

room-temperature free carrier
concentrations 658

room-temperature pulsed operation 742

root mean square (rms) 76

r-plane sapphire 689-691

room temperature (RT) laser 409

Rutherford backscattering (RBS) 50

— measurements 51

s
s-like conduction band 789
—electron 565
s-like ground states
salient parameters

556
666

satellite peaks 748
— superlattices 748
— X-ray 748

scanning electron microscope 508

scattering at high fields 239
scattering equation 176
scattering processes 103, 176

— direct 103

— indirect 103

scattering probability 175, 178

— non polar optical scattering 202

scattering rate 176

scattering theory in 2D systems 351

Schottky barrier 155, 156

— contacts 31

— detector structures 25

— heights 28

Schottky device 154

Schottky diode 147

Schottky effect 443

Schottky emission 444

Schrodinger equations 711, 739, 749

screening-induced blueshift 682

SdH oscillations 311, 388, 390, 393, 394

second harmonic generation (SHG) 757,
762

second-order nonlinear coefficient
757,762

second-order nonlinear optical
properties 762

second-order nonlinear refractive index 786

—values 787

second-order optical process 762

second-order polarization 167

second-order susceptibilities 762, 766

Index

— coefficient 757

— parameters 764

second harmonic generation (SHG)
762

—curve 772

secondary ion mass spectroscopy
(SIMS) 322, 552

— measurements 74

selective etching 77

semiconductor

—n-type 136

—p-type 142

self-assembled QDs 726, 741

self-consistent calculations 683, 686

self-consistent tightbinding (TB) model
685

semi-insulating GaN 625, 633

semiconductor-based binaries 54

— transparent conducting oxide 54

semiconductor-based optical emitters 745

semiconductor heterojunction 411, 412

— treatment 411

semiconductor resistance 39

semiconductor sheet resistance 41, 43, 49

semiconductor statistics 125

semiconductor surface 96

semiconductor—electrolyte interface
94, 98

semiconductor-metal contacts 2

757,761,

679,

— primer 2
semiconductor—metal system 1
semiconductors 126, 133, 244, 491

— neutral shallow donors 133

shallow-level defects 610

shallow DAP (SDAP) transition 589

— zero-phonon line 589

shallow donors 632

— energy distribution 632

shallow donor acceptor pair

— SDAP 590

Shockley-Read recombination 461

Shubnikov—de Haas (SdH) oscillation 309

silica-based fibers 747

sine-squared characteristic 772

single-crystal AIN 84, 86

single-donor model 141

single-interface modulation-doped
heterostructures feature 698

single-mode alloy 345

single-parameter dependent isospectral
transform 793

single-valley conduction bands 11

single-valley system 253

single interface heterostructures

590

666
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single quantum well (SQW) 684
s-like state 135
slow-decaying component 586

small-angle scattering 393

space charge region 431

space charge scattering 218

specific contact resistance 38, 40

spectral distribution 496

spin-dependent capture 631

spin conservation 179

spin—orbit coupling 542, 790

spin—orbit effects 562

spin—orbit interaction 514, 516, 572

spin—orbit splitting energies 526, 565

spontaneous emission 496

spontaneous emission spectrum 493, 497

spontaneous polarization-induced electric
field 736

SRH generation process 436

standard photoconductivity

measurements 460
Stark effect 679, 682, 685, 689, 720, 721,
779

Stark shift 679, 685, 688, 690, 691, 710,
731, 733, 736, 737, 738

steady-state drift velocity 259

— electron 257

steady-state photoluminescence
spectroscopy 499

steady-state PL (SSPL) spectra 498

stimulated emission, quantum dots

stimulated process 496

Stokes-like shift 663, 664, 710

Stokes shift 667, 668, 675, 686, 690, 711, 714,
729, 744

strain-compensated AlInN barriers

strain-compensated cases 755

strain-induced piezoelectric 423

- fields 418, 419, 423

strain-induced polarization 726, 727, 733

— component 666

strain-induced shift 730

Stranski-Krastanov (SK) method 729

Subnikov-de Haas quantum oscillations

sum frequency generation (SFG) 757

superconducting quantum interference device
(SQUID) 309

superlattice injection regions 746

superlatticelike structure 673, 674

surface band bending 105

surface-mitigated optically active
recombination centers 638

surface-oriented charge sensitive methods
105

736

754

386

surface-oriented defects 107

surface oxide reduction 58

surface photovoltage spectroscopy (SPS)
614

surface recombination 460

— velocity 460

—rate 440

surface sensitive probes 104

susceptibility, effective 760

symmetry-breaking diagram 562

t

Taylor expansion coefficients 13

temperature dependence of defect related
excitonic transitions 600

temperature-dependent electron 139

temperature-dependent Hall
measurements 374, 657, 699

temperature-dependent mobility 326

temperature-dependent
photoluminescence 674

temperature-dependent PL intensity 654

temperature-dependent PL
measurements 711

temperature-dependent terms

—equating 496

temperature-independent constant

temperature-independent radiative
recombination rate 583

temperature-independent scattering 366

— mechanism 366

thermal activation energies 549

thermal equilibrium calculations 81

thermal expansion coefficient 539, 726

thermal mismatch strain-induced piezoelectric
field 681

thermal quenching analysis 636

thermionic emission (TE) 2,17

— bulk and surface defects 24

—model 17

- regime dominated 10

thermionic field emission (TFE) process 5,
12,27

—model 18

—regime 12, 14

thermoluminescence 493

thin-film transparent electrodes 55

thin surface barrier (TSB) 26

third harmonic generation (THG)

496

585

process 760, 789, 790
third-order nonlinear optical process 783
— properties 782
third-order optical susceptibilities 758

third-order process 783



Thomas-Fermi (TF) approximation 184

Thomas-Fermi (TF) screening factor 214

Thomas-Fermi (TF) screening wave number
387

Thomas—Hopfield model 592, 615, 630

three-dimensional strain distribution 739

Ti barrier layer 52

tight-binding model 685

time-independent Schrédinger equation 32

time resolved emission spectra, effect of
piezoelectric field 695

time-resolved experiments 582

time-resolved luminescence 505, 511, 577,
586, 587, 592, 629, 656, 681

— experiments 679

time-resolved measurement 783

time-resolved Raman data 330

time-resolved variety of photoluminescence
(TRPL) techniques 498, 511, 582, 586, 587,
590, 656, 679, 717, 718

—data 577, 586

— measurements 663, 664, 711

— studies 668, 696

TiN porous network templates

TiN-related process 586

— growth-related details

Ti sapphire lasers 575

Tm-doped GaN 652

— blue emission 652

transition-based detectors 756

— high-frequency operation 756

transition rate

— downward 495

—upward 495

transitions related to group II elements

transmission coefficient 20

transmission line model (TLM) method 40,
43,44, 50

transparent conducting oxides (TCO) 53

—field 55

- films 54

- semiconductors 55

transport at high fields 247

transverse phonon modes 359

trap-assisted tunneling current 470

tunneling process 472

tunneling transmission coefficient

two-band approximation 229

2DHG concentrations 383

two-dimensional harmonic oscillator

two-dimensional hole gas (2DHG)

— density 380

two-dimensional photonic crystals

two-donor model 141

586

586

620

39, 46
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two-electron satellite (TES) 550, 568, 582, 595

— emission 567

—region 558

— spectra 559

two-electron transitions (TES) 556, 557

two-laser patterning ablation process 84

two-photon absorption 778, 787

— excitations 682

— experiments 682, 683

— photoluminescence spectroscopy
methods 680

two-photon fluorescence 778

two-stage process 614

u

ultraviolet (UV) 499

— illumination 98, 106, 107

— photoelectron spectroscopy 416

ultraviolet photoemission spectroscopy
(UPS) 410

ultraviolet third harmonic fields

unannealed devices 154

undoped GaN 633

— blue luminescence band 633

undoped single-interface structures

undoped strain-free GaN 560

upper polariton branch of exciton X
(UPBX) 518

upper polariton branch (UPB)

upward deviation 51

upward scattering 246

UVL Bands 623

776

698

517

v

vacancy-containing defects

— concentration 619

valence bands 146

— discontinuities 424

—occupancy 146

— offsets 425

van der Pauw geometry 124, 295

van der Pauw measurements 300

van der Pauw method 125, 295, 296, 297

— f factor 297

Van der Waals interaction 512

Varshni empirical relationship 535

Varshni equation 675

Varshni expression 667, 710

Varshni’s formula 605

Varshni’s relation 676

Varshni-type bulk energy gap
dependence 674

velocity 168

velocity-field characteristics

619

244
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velocity—field curves 258

vertical cavity surface emitting lasers
(VCSEL) 90

vibrational level 612

volume density of the photon energy mode
496

v-shaped superlattice 420

w

wall-plug efficiency 1

waveguide structure 770

wave function 177

wet etching 84

wetting layer (WL) 739

wide-bandgap materials

wide-bandgap semiconductors
333, 435, 440, 465, 525, 575

— nitride 33, 65

— surface recombination current 440

work function 1

—metal 2

— semiconductor 2

wurtzite (Wz) 167, 369, 412, 413, 513, 719

—crystal 719

— heterostructure 413

— structures 167, 369, 513

—system 412

142, 144
1,5, 136,

X

X-ray diffraction (XRD)

—data 608

— rocking curves 598

X-ray photoemission spectroscopy (XPS) 76,
410, 414, 417, 424

X-ray satellite peak 748

— separation 670

X-ray scattering 539

X-ray techniques 413

88,416, 542,706, 707

Y
yellow (YL) emission 610, 613

yellow luminescence, yellow line, YL 590
Y; peaks 606, 609
— in-depth discussion 609

z

Zeeman split off bands 515

Zeeman splitting 509, 562, 565, 566
zero-phonon transition 635

zinc blende system 412

— phases 766

— structure 412, 727

Zn-doped GaN 574, 620, 632, 636, 637, 642
— semi-insulating 638

ZnSe-based lasers 411



