
Index

a
ab-initio approach 589

accelerated algorithms 656

activated-state rate theory 378, also see
transition state theory

activation barriers 637, 638

activation energy 284

activation energy of self-diffusion 310, also
see self diffusion activation energy

activation entropy 284

activation volume 284

activity coefficient 236, 261

actuator, piezoelectric 777

ad-atoms 270

ad-vacancy 270

additional elements 930

adiabatic approximation 120, 132

advective motion 260

AFM 778, 781, 785, 786, 788

– cantilever 778, 781

– capacitive transducer 778

– contact mode 779

– dynamic mode 779

– measurement of size distribution 786

– metallography by 785, 788

– nano-indenter (NI-AFM) 778, 788

– nanoindentation 788

– nanolaboratory 778

– nanotool 778

– tapping mode 779

aging time, precipitates 637

AgaCo 444, 478

AgaCu 444, 478, 481

AgaFe 444, 449

AgaNi 444, 449

Al3Li 384

Allen–Cahn equation 556

allotriomorph 396

– grain boundary 396

AlNiCo 874, 875, 876

aluminum 620

– attempt frequency 620

– diffusion coefficient of lithium

impurity atoms in aluminum 621

– diffusion of Li impurities in 620

– measured and calculated 621

– phonon dispersions of the transition

state 620

– temperature-dependent diffusion

coefficient 621

– trapping 621

– vacancy-assisted diffusion 620

alloys 19

alloys under irradiation 439, 440, 443

– ballistic jumps 443

– elementary effects 440

– primary recoil spectrum 440

– recombination 443

– sink 443

AlaCu system 636

– specific heat 636

AlaCuaMgaAg alloy 807

AlaLi alloys, precipitation 645ff

– size and shape distributions of

precipitates 646

– strain and chemical energy as

functions of the precipitate size 646

AlaSc 431

AlaZn alloys, precipitation 444, 645ff

– size and shape distributions of

precipitates 646

– strain and chemical energy as

functions of the precipitate size 646

AlaZn system 634ff

– effective cluster interactions 636

– formation enthalpies 634

– ground state structure 634

– input structures for CE 634, 635

– pair and multibody interactions 635

Ammann lines 51ff, 52

955

Alloy Physics: A Comprehensive Reference. Edited by Wolfgang Pfeiler
Copyright 8 2007 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
ISBN: 978-3-527-31321-1



amorphization 445ff, 483

– displacement cascades 445

amorphous nanoparticles 498

amorphous magnets 861, 865, 866

amplification factor 474

anelastic relaxation 184

anharmonic(ity) 123, 142, 148–154, 164,

369, 418

anisotropic, anisotropy 123, 131, 135, 161,

863, 874

anisotropic magnetoresistance 915ff

anisotropy, magnetic 899, 920

– induced anisotropy 899, 919, 920

– magnetocrystalline anisotropy 899

– shape anisotropy 899, 919

annihilation of dislocations 320

annihilation (of phonons) 140, 157ff

anomalous scattering 758

anti-Invar 895

anti-site pairs 248

antiferromagnetic state 564, 570

antiphase boundary (APB) 237, 332, 557,

753, see also APB
antiphase domain boundaries 557, 727

antisite atoms (antisites) 174, 175, 359

antisite disorder equation 203

antistructure atoms 175

antistructure bridge (ASB) mechanism 249

antistructure defect 175, also see antisite
atoms

APB 576, 580

aperiodic crystals 48ff

approximants 51, 54

APT 831, 832, 833, 836, 839

– accuracy of reconstruction 833

– lattice plane 832

– reconstruction 832

– specimen preparation 836

– statistical accuracy 839

– tip radius 831

Arrhenius law 178

Arrhenius plot 180, 184, 191, 247, 284

– differential dilatometry 180

– negative curvature 247

– positron annihilation 184

– upward curvature at high temperature

191

Ashby maps 453

athermal martensite 409

athermal temperature 288

atom configurations 348

atom jump 178, 217

– phenomenological description 178

– statistical mechanics 217

atom probe tomography (APT) 817, 819,

also see APT
atomic correlations 525

atomic diffusivity 494

– interdiffusion 494

– self-diffusion 494

atomic force microscopy (AFM) 776, also see
AFM

atomic interaction energy 525, 535

atomic ordering 359

atomic relocation distance 469

atomic resolution 818

atomic structure imaging 791

Aua47.5 at.%Cd 409

AuCu-alloy 802

AuCu-I phase 802, 804

austenite 409

autocatalytic formation of Martensite 407

autocorrelation analysis 841

avalanche photodiode 723, 741

b
B19 (MgCd) structure 207

B2 (CsCl) structure 207, 210, 239, 240, 243,

246, 249, 251

– antistructure bridge (ASB) mechanism

249

– atom jump types 239

– correlation effects 240

– NNN jumps vs. triple-defect

mechanism 251

– point defect concentrations 210

– PPM treatment of diffusion 243

– six-jump cycle 246

B2 alloy 744

B2 structure 239

B8 alloys NiSb 745

backscattering spectrometer 739

Bain distortion 413

Bain strain 412

ballistic diffusion coefficient 461

ballistic mixing 462, 465

ballistic relocation 456

band energy 122ff

band structures 27, 28, 29, 31

Barker’s formula 544

barostats 659

basic cluster 541

BaTiO3 406

beam tilt alignment 797

beam-assisted deposition 447

Bergman cluster 56

(B.H)max 873, 874

binary alloy 347
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binding energy 120ff

binomial expansion 348

biomagnetism 953

BiSCCO-2223 949

Bloch states 594

Boltzmann factor 361, 378, 618

Boltzmann–Arrhenius dependence 495

Boltzmann–Matano analysis 257

bond stiffness versus bond length 368

bonding 19, 22, 25, 26, 33, 34, 35, 36, 119

– covalent 22, 25, 26, 34, 36

– directed 36

– exohedral 33

– ionic 22, 26

– metallic 26

– multicenter 34, 35

– skeletal 33

bonds 32, 33, 35, 36

– covalent 32, 33

– four-center 35

– six-center 35

– three-center 35, 36

– two-center 33, 35, 36

– two-electron 33, 36

Born principle 654

Born–Oppenheimer approximation 217

Bose-Einstein distribution 141, 144, 152ff,

158

boundary conditions of MC simulation 674

Bragg–Williams approximation 199, 204,

361, 435, 525, 537, 583

Bragg–Williams description 582

brass b 37

brass g 27, 29, 37, 42

brilliance 708

bulk modulus 123, 128ff, 150ff, 606

Burgers vector 281

c
c=a ratio 562

Cahn–Allen equation 695

Cahn–Allen model 694

Cahn–Hilliard diffusion equation 264, 526,

556, 572, 691

Cahn–Hilliard free energy 405

Cahn–Hilliard model 402, 552, 687

Cahn–Hilliard–Cook equation 694

CALPHAD 544, 582

canonical ensemble 669

cantilever 782

– spring constant 782

capillary waves 726

carbon 446

carbon steel 406

Car–Parrinello method 658

cascade sizes 441

Cauchy relationship 127

CCD detectors 723

cell periodicity 71–74

central atomic forces 566

chalcogenide materials 922

charge transfer 368

chemical bonding 19, 20, 25, 26, 32, 34, 35,

37

– covalent 20

– ionic 20

– metallic 20

chemical contrast 784

chemical disordering 441

chemical force 313

chemical potential 235

chemical preferences 381

chemical spinodal 405

chemical stability 546

Clapp lattice instability model 417

classical elasticity theory 125ff, 166

classical nucleation theory 427, 432

climb 282, 341

close-packed structure 119, 148ff, 154

cluster approximation 364, 365

cluster concentration 527

cluster dynamics (CD) 426, 427

cluster expansion method (CEM) 121ff, 534,

564, 565, 625ff

– anharmonic strain effects 626

– anisotropic strain effects 626

– bridging the length scales 625

– bridging the time scales 637

– chemical energy 625

– cluster interactions 630

– constituent strain energy 628

– construction of 630

– elastic energy 625

– epitaxial softening function 626

– epitaxial strain energy 625, 627

– geometrical figures 630

– hydrostatic deformation energy 625

– input structures 635

– Ising model 629

– superlattice concentration 628

– Vegard’s law 628

cluster functionals 121

cluster probability 527, 543, 578

cluster, subcritical fluctuation 386

cluster variation method (CVM) 365, 525,

536, 538

coagulation 265, also see particle coalescence

CoAl 198, 214
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coarse graining operation 526

coarsening mechanism 265, 728

coated conductors 950

CoaCu 451, 478

Coercivity 861, 862, 874

CoGa 181, 214, 216, 744

coherence length 722

coherent phase boundaries 635

coherent precipitation 383, 425

coherent scattering 726

coherent spinodal 405

cohesion 119ff, 128

cohesive energy 119, 187, 499, 535

columnar structure 101–102

columnar-equiaxed transition 107–110

combined reactions 375

common tangent construction 353, 547

compactness 119

competing dynamics 475

compliant substrate 166ff

composite model 326

composition 371

– nonequilibrium 371

compositional patterning 442, 469, 480

compounds 19, 21, 22, 23, 25, 27, 29, 31,

32, 33, 34, 36, 37, 40, 43

– covalent 32

– Grimm–Sommerfeld 33

– intermetallic 19, 22, 25, 29, 32, 34,

36, 37, 42, 43, 44

– ionic 32

– organic 25

– polar intermetallic 32, 36

– valence 21, 22, 23, 27, 31, 32

compressibility 128

compression 127, 132

computation of phase diagrams 683

concentration fluctuations 400, 404

– strain energy 404

conductivity, see resistivity 866, 912ff

configurational enthalpy 363

configurational entropy 363, 537, 583

configurational fluctuation 549

configurational thermodynamics 527

configurational variable 527

conjugate variable 545

conservation of solute 352

conservative field variables 555

constituent strain energy 629

constitutional defects 209

constitutional supercooling 373

continuity equation 225, 256, 555

continuous displacement cluster variation

method (CDCVM) 569

continuous solid solubility 351

continuous solubility 351

convection 68, 82, 110–113

convective flow 480

coordination 20, 22, 34, 36, 37, 39

– environments 39

– numbers 20, 22, 34, 39

– polyhedra 37

coordination number 534, 543

coordination shell 736

CoPt, CoPt3 123, 131, 161ff, 164ff, 244

correlation correction factor 539

correlation effects in diffusion 228, 229,

230, 232, 240

– correlation factor 229

– correlation factors for various lattice

structures 230

– impurity diffusion 232

– ordered structure 240

correlation functions 528, 533, 543, 662

correlations 363

– short-range 363

corrosion 449, 874

Cottrell–Stokes law 293, 325

coverings 54

CPA (coherent potential approximation)

893, 894

creation (of phonons) 140, 157ff

critical cluster 388

critical cooling rate 930

critical current 940

critical current density 943

critical gradient concept 843

critical pressure 891

critical radius 385, 386

critical temperature 361, 364, 373, 380

cross-slip 305, 332

crystal rotation 801

crystal structure 19ff

crystal-to-amorphous 452

crystalline anisotropy 863

cubic lattice (crystal, structure) 119, 127ff,

135ff, 146, 159ff

Curie temperature 866, 870, 871, 874, 891,

898

Curie/Neel temperature 887

CuaAl 407

CuaAlaNi 410

CuaCo 384

CuaMo 444

CuaW 449

CuaZn 407

CuaZn system 643

– short-range order 644

– Warren–Cowley parameters 644

CuaZnaAl 410
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CVM 572, 580

cyclic response 454

cyclotron magnetoresistance 915ff

CVM-PFM hybrid model 573, 577

d
d-sorbitol 483

D03 alloys Fe3Si 745

D019 (Ni3Sn) structure 207

D03 (Fe3Al) structure 207

DAC (diamond anvil cell) 731

Darken equation 260, 261

Debye approximation 612

Debye frequency 145, 153, 569

Debye temperature 145ff, 153, 569

Debye wave vector 153

Debye’s model 144ff, 149

Debye–Gruneisen model 569

Debye–Scherrer rings 519

decagonal quasicrystals 53

decomposition of alloys 837

defect annihilation 377

defect concentrations 209, 210

– B2 ordered alloys 210

– L10 ordered alloys 209

defects in metals and alloys 63, 173

deformation 124ff, 129ff, 154, 167

degradation mechanism 931

delay line detector 826

demagnetizing curve 874, 875

demagnetizing field 902

dendrite kinetics 78–82

dendrite periodicity 83–85

dendrites 74

– intensive treatment 74–86

density (ensemble) 668

density functional theory 590ff, 591

– effective potential 592

– exchange–correlation 591

– generalized gradient approximation

(GGA) 593

– ground-state electron density 592

– Kohn–Sham orbitals 592

– local density approximation (LDA)

593

– total energy of the ground state

591

density of states 27, 28, 29, 36

detailed balance 235, 425, 450, 457, 671,

737

detrending fluctuation analysis 728

diagonalize free energy matrix 549

diamond 446

diamond anvil cell 731

diatomic linear chain 136

differential anomalous scattering 758

differential dilatometry 179

differential thermal analysis 495

diffracted beam 795

diffuse scattering 549, 643, 683, 756

diffusion 198, 217, 259, 263, 265, 266, 268,

270, 371, 616ff, 673, 847

– diffusion barrier 617

– diffusion mechanisms 617

– diffusion paths 617

– dislocation-core 266

– grain-boundary 268

– intermetallic compounds 198

– nanocrystalline materials 847

– nonreciprocal 259

– pipe 266

– processes at an atomistic level 617

– short-circuit 265

– suppressed 371

– surface 270

– uphill 263

diffusion coefficient 227, 236, 237, 259, 261,

495, 619, 621, 638

– chemical 259

– interdiffusion 259, 261

– intrinsic 259

– random walk 227

– thermodynamic factor 236

– tracer 237

diffusion couple 257

diffusion equation 256, 264, 402, 554

diffusion of solute atoms 291

diffusion potentials 433, 435, 436

diffusion theory of thermal activation 221

diffusion, ab-initio methods 617ff

– activated complex Eyring 618

– attempt frequency 620

– chain-of-states method 618

– diffusion coefficient 619

– diffusion path 618

– minimum energy paths 617

– molecular statics 617

– nudged elastic band method 618

– phonon dispersions of the transition

state 620

– slowest ascent 617

– the transition state 618

– transition state theory 617

– Wert and Zener 618

diffusion-controlled glide 291

diffusionless transformation 406

diffusivity 550

disclination 799

– dipole 800

– partial 799
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dislocation 95, 125, 166ff, 175, 266, 281,

449, 799

– climb 309

– diffusion pathway 266

– dipole 799

– exhaustion 320

– line tension 286

– multiplication 317

– patterning 447

– sources 318

– source/sink of point defects 175

dislocation–dislocation interaction 321

dislocation–solute interaction 285

disorder-to-order transition 694

disordered phase 533, 548

disordering 444

displacement cascades 441, 468, 479

– cascade sizes 479

– disordered zones 479

displacive transformation 412

dissipative systems 443

dissolution of ordered precipitates 444

divacancy 174

divergence theorem 553

DLM (disordered local moment) 893

domain wall 899

Doppler shift 739

double well potential 558

DQCs (decagonal quasicrystals) 53

driven alloys 438

droplet algorithm 723

Drude formula 912

3DTAP 437, see also three-dimensional

tomographic atom probe

Dulong and Petit (Law of ) 143ff, 153

dynamic light-scattering (DLS) 724

dynamic recovery 329

dynamic strain aging 291, 331

dynamic structure factor 663

dynamical equilibrium phase diagram 450

– control parameters 450

dynamical equilibrium phase diagram 471,

479

dynamical matrix 134ff, 138, 163

dynamical phase transitions 453

dynamical sources of entropy 363

dynamical structure factor 158

dynamical theories of thermal activation 221

e
EAM (embedded atom method) 657

effective anisotropy 872

effective cluster interaction energy 534, 564,

565, 570

effective cluster interactions 636

effective diffusion coefficient 480

effective free energy 447, 465

effective Hamiltonian 457

effective interactions 477, 483

effective pair interaction (EPI) energies 204

effective potentials 121, 165

effective stress 283

effective surface energy 477

effective temperature 462, 470, 476, 483

EFTEM (energy filtered TEM) 792

eigenvalue, eigenvector, eigenstate 135, 137,

141, 149, 163, 549

elastic constant (modulus) 125ff, 128ff,

146, 161, 166ff

elastic modulus 521

elastic properties 598ff

– elastic constants from ab-initio

methods 598

– elastic constants of Ti, Al, TiAl, NiAl

600

– elastic contants of Quartz and Schorl

601

– elastic energy density 598

– elastic moduli 600

– Hooke’s law 598

– number of elastic constants for crystal

systems and point groups 599

– polycrystalline material 600

– strain tensor 598

– stress tensor 598

– Voigt notation 598

elastic strain 393

elastic strain energy 701

elastic waves 146

elasticity 124ff, 130, 161, 166ff

electrical resistometry 182, 238

– kinetics of ordering 238

– point defects 182

electron 20, 21, 24, 27, 28, 29, 33, 34, 362

– concentrations 20, 21, 24, 27, 28, 29

– counts 27, 33, 34

– exchange and correlation 362

electron energy-loss spectroscopy (EELS)

791

electron localizability indicator 34

electron localization function 34

electron tomography 856

electron-to-atom ratio 367

electronegativity 20, 21, 23, 24, 27, 32, 367

electronic memory 923

electronic structure calculation 418

electronic total energy 569

electron–phonon interactions 370
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ELF (electron localization function) 34, 36

ELI (electron localization indicator) 34

Elinvar 887

elongation, elastic 127

embedded atom method (EAM) 657

embedding function 657

embryo, subscritical fluctuation 386

energy 349, 362

– configurational 349

– exchange and correlation 362

energy density 873, 874

energy-dispersive X-ray spectroscopy (EDXS)

791

energy-filtered TEM 792

enthalpy of formation 606, 607

– calorimetry 607

– DFT enthalpy Miedema’s model 608

– magnetic compounds 609

entropy 349, 350, 363, 366, 536, 672

– and CVM 536

– atom vibrations 363

– configurational 349

– dynamical 363

– electronic excitations 363

– logarithmic singularity 350

– magnetic spins 363

– phonon 366

environment 37

– atomic 37

epitaxial softening function 626

equation of motion 130, 133ff, 137, 146

equiaxed dendrite 77, 81–82

equiaxed structure 101–103

equilibrium constituent strain energy 628,

633

equilibrium state of order 380

Euler–Lagrange equation 402

eutectic spacing 93

eutectic structures 90–93

eutectic temperature suppression 375, 496

eutectoid phase diagram 358

evaporation rates 430

excess free energy 583

exchange bias, see exchange field 919

exchange field 918

exhaustion hardening 322

exhaustion of dislocations 317

experimental investigation of phonons 156ff

explicit Euler technique 692

external forcing 438

external strain 126ff, 134

extraction electrode 823

extrinsic dynamics 438

extrusions 335

f
faceted interface 63

far-from-equilibrium transition 552

fast variable 464

– adiabatic elimination 464

fatigue 333, 454

fcc-equivalent 564

Fe 865, 866, 867

Fe-Si 867

Fe-Zr-Cu-B 872

Fe3Pd (L12) 564

FeaAl 182, 448, 452, 744

FeCr alloy 838

femtosecond laser 855

FeaNi 409

FeaNi L10 570

FePd 244

FePd (L10) 564

FePd, FePd3 136, 142ff, 162ff

FePd3 (L12) 564

FePt 244

ferrimagnetism 908

Ferrites 866, 870

ferromagnetic state 564, 570

Fibonacci sequence 50ff

Fick’s laws 256

field evaporation 822

field ion microscope (FIM) 818, 819, see also
FIM

field variables 552

FIM 821, 829

– best imaging field 821

– magnification 829

Finemet 872

finite-range ballistic jumps 476

finite-size effects 674

finite-size scaling 674

first-nearest-neighbors (nearest neighbour

atoms) 348

first-order transition 549

first-principles calculation 576

Fisher model 848

FLAPW (full-potential linear augmented

plane wave) method 561

flash memory 934

fluctuation kinetics 550

fluctuation–dissipation 475

fluctuations 384, 429, 433, 442, 459, 474,

479, 546

– gas of clusters 429

– source 433

– subcritical 433

flux lines 942

flux pinning 943
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fluxes 445

– chemical 445

– point defects 445

focused ion beam 837

Fokker–Planck equation 265, 389

force constants (matrix) 133ff, 137, 140, 164

force matching method 658

forced atomic mixing 441

forced magnetostriction 892

forcing intensity 482

forest dislocations 321

forest mechanism 292, 325

forging 373

formation energy of a compound 606

formation enthalpy of a compound 631

Fourier spectral method 692

Fourier transformation, prediction of

fluctuations 549

Fowler–Guggenheim correction factor 364

fracture 335, 338

frame-by-frame analyses 815

free energy 354, 362, 381, 542, 554

– minimize 354, 362

– surface 381

– versus composition 354

free energy function 362

free-electron laser 750, 764

free-electron-gas 26

freezing 373

– dendritic 373

Frenkel defect 173

Frenkel pairs 440

full-potential linearized augmented plane-

wave (FLAPW) 596

full-potential linearized muffin-tin orbital

(FLMTO) approach 596

g
GB (grain boundary) diffusion 848

Gear algorithm 662

(generalized) chemical potential 691

generalized gradient approximation (GGA)

561

(generalized) gradient energy coefficient 580

generalized V-matrix 579

genetic algorithm 459

genetic algorithm for the selection of

geometrical figures 631

geometrical condition 528, 532, 533

giant magneto resistance (GMR) 850

giant magnetoresistance 915ff

Gibbs coefficient 69

Ginzburg–Landau equations 254

Ginzburg–Landau free energy 552

Ginzburg–Landau type 554

Ginzburg–Landau type of free energy 572,

579

glass 374

glass transition 522

glass transition temperature 499

Glauber 675

glide of dislocations 282

global stability analysis 473

GMR (giant magnetoresistance) 919ff

GMR sensors 850

– thermal stability 850

golden mean 50

Gorter model 877

gradient energy coefficient 402, 554, 558

grain boundary 98–100, 384, 395

– low-angle 384

– surface energy 395

grain boundary (as diffusion pathway) 268

grain boundary diffusion 852

grain boundary energies 664

grain boundary grooving 787

grain boundary, impurity effects 622ff

– ab-initio modelling 622

– boron strengthener 623

– cleavage energy 623

– cleavage of 623

– cracking resistance 623

– critical energy release rate of a crack

622

– embrittling agents 623

– grain boundary embrittlement 622

– Griffith criterion 622

– Griffith energy 622

– hydrogen embrittlement 623

– hydrogen recombination poison 623

– hydrogen uptake 623

– theoretical fracture energy 623

grain growth 698

Grain structure 101–103

– important sternum 77

grandcanonical ensemble 669

graphite 446

grazing-incidence reflection 743

Green’s function of diffusion equation

225

ground state search 639ff

ground-state 525

ground-state analysis 561

ground-state diagram 640

– configuration space 641

– random alloy 641

ground-state structures 639

– united-space cluster expansion 639
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groundstate diagram of a binary alloy 632

group velocity 142

growth of precipitates 265

Gruneisen parameter 151

Grüneisen behavior 885

Gummelt decagons 54

h
habit plane 407

half-metallicity 914

Hall–Petch law 337

hard disk drive (HDD) 895, 896, 920, 921

hard magnetic materials 861, 862, 863, 873

hardening 316

hardening stages 323

hardness measurement 788

– local 788

harmonic approximation 132ff, 137, 139ff,

147

– beyond . . . 149ff

harmonic oscillator 780

heat capacity 143, 145, 150ff

heat flow 152ff

Helmholtz free energy 349, 542, 568, 672

heterodyne X-ray studies 725

heterogeneous nucleation 383

heterophase fluctuations 432

HfCr2: phase stability 607ff

– bulk modulus 607

– enthalpy of formation 608

– structural parameters 608

hierarchy of energies 545

high-density DVD (HD-DVD) 14

high resolution electron microscopy 519

high-energy ball milling 438, 448, 480, 483

high-energy electron irradiation 467

high-field susceptibility 892

high-resolution transmission electron

microscopy (HRTEM) 791

Hohenberg and Kohn (1964) 591

homodyne X-ray studies 723

homogeneous nucleation 383

homogeneous state 578

homogeneous system 552

Hooke’s law 126, 133, 369

HRTEM 791, 793, 796, 797

– hot-stage 797

– image resolution 791

– in-situ 797

– microscope parameters 796

– practical aspects 796

– principles of image formation 793

Hume-Rothery phases 20, 27, 33, 53

Hume–Rothery rules 367

hybrid model CVM-PFM 573, 577

hydrogen interstitial 193

hypercrystals 48 ff, 51

hysteresis curve 790, 791

hysteresis loop 861, 863

i
icosahedral quasicrystals 55

imaging compression factor 829

imaging gas 820

impingement rates 430

importance sampling 670

impurity diffusion 232

– five-frequency model 232

in-situ microscopy 793

incubation time 391

indomethacin 483

induced anisotropy 864

industrial permanent magnets 874

inelastic neutron scattering 731

inelastic X-ray scattering 730

infinite-temperature dynamics 443

information resolution limit 795

inhomogeneity 552

inhomogeneous CVM 578

interaction forces 656

interaction parameters 504, 535

interatomic force constants 368

interchange energy 349

a2=gm interface 812

interface 384, 802, 806, 807, 810, 811, 813,

815, 851

– chemical sharpness 851

– coherent 384, 802

– dynamics 815

– incoherent 384, 802, 811

– kink 810

– migration 802ff

– order-disorder 806

– oscillatory motion 815

– partly coherent 802, 807

– semicoherent 384

– velocity 815

– wave-like fluctuation 813

Interface (Solid-Liquid) 63–64

– detailed sternum 63–70

Interface curvature 70

interface fluctuation 806

Interface kinetics 65

Interface stability 71

interfacial energy 384, 432, 496, 689

interfacial free energy 429

interfacial width 689

intermediate scattering function 735
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intermetallic alloys 20, 37, 330, 332, 736

intermetallics 736, 907ff

internal stress 282, 321

interphase boundaries 802

interphase boundary 803, 807

– diffuse 803

– position 807

– thickness 807

interstitial solute atom 178, 195

– migration 178

– sites 195

interstitialcy mechanism 229, 230

– correlation effects 230

interstitials 449

intrinsic dynamics 438

intrinsic stability 544

Invar 885

inverse Kirkendall effect 445, 461, 463, 465

inverse Monte Carlo simulation 683, 757

inversion method of Conolly and Williams

630

ion trajectory 827

ion-beam mixing 477

irradiation 438, 444, 460, 478

– electron 444

irradiation-induced precipitation 463

irradiation-induced segregation 463

Ising model 679

isobaric–isothermal ensemble 668

isomorphous substitution 758

isothermal–isobaric ensemble 669

isothermal martensite 408

isothermal section 359

isotopic substitution 758

isotropic magnetic materials 864, 874, 881

isotropic system (Ginzburg–Landau approach)

553

IXS (inelastic X-ray scattering) 730

j
Jackson parameter 65

Jagodzinki symbol 40

Jagodzinski–Wyckoff notation 40

jogs 309, 310, 311

Josephson effect 941

jump diffusion 734

jump frequency 379

k
k-space formulation 549

Kagome nets 44

Kear–Wilsdorf lock 332

Kerr effect 903, 907ff

Kinchin–Pease formula 440

kinetic master equation 379

kinetic Monte-Carlo simulations 247, 424,

456, 458, 637, 679

– aging of coherent precipitates 637

– diffusion 637

– growth 637

– microstructure evolution 637

– precipitation 637

kinetic path 380

kinetic processes 371

– deviations from equilibrium 371

kinetics, approach to equilibrium 371

kinetics of concentration fields 436, 460

kink-pair mechanism 293

Kirkendall effect 259

KMC see kinetic Monte Carlo 430

Kohn and Sham (1965) 591

Kolmogorov–Johnson–Mehl–Avrami (KJMA)

growth equation 397, 926

Kurdjumov–Sachs relationship 409

l
L10 565

L10 (CuAuaI) structure 209, 244

– diffusion properties 244

– point defect concentrations 209

L10 (CuAu) structure 207

L10 ordered phase 542, 571, 572, 573, 574

L10 structure 562

L10-disorder phase boundary 570

L11 ordered phase 564, 565, 567

L12 (Cu3Au) structure 207, 242

– jump types 242

L12 structure 562

lactose 483

La2Zr2O7 446

Lagrange multiplier 542

laminated media 907

Landau-type series expansion 573

Langevin equation 474, 475

laser-assisted atom probe tomography 854

latent heat (freezing) 372

lattice gas 426

lattice phase field 437

lattice specific heat 611

lattice vibration effect 569

Laves phases 20, 21, 37, 43, 44, 46, 606

ledge motion 809

length scales 441, 468

– displacement cascades 441

– self-organization during external

forcing 468

Lennard-Jones (LJ) potential 534, 656

Lever rule 68, 351

964 Index



Lewis theory 34

LiaAl alloy 618

– diffusion paths 618

– energy barrier 618

– LiAl3 618

limited vacancy mobility 228

limits in MD 655

linear magnetostriction 864

linear stability analysis 463, 472

liquid phase 372

– undercooled liquid 372

liquidus (liquidus line) 356

lithography 837

local atomic displacement 569

local chemical analysis 817

local density approximation 362

locking–unlocking mechanism 295, 297

logarithmic singularity 350

long-period superlattice 727

long-range order (LRO) 197, 206, 240, 264,

359, 364

– Bragg–Williams theory 204

– correlation effects 240

– parameter 206, 360, 547

– point defects 197

– spinodal ordering 264

longitudinal recording 902

Lorentz microscopy 792

losses 865, 866, 868

– core losses 868

– current 866

– magnetic 865

LRO parameters 574

LSW (Lifshitz–Slyozov–Wagner) theory

265

Lyapunov function 462

m
machinability 875

Mackay cluster 56

Macro-segregation 110–113

MAGNEQUENCH 882

magnetic bit 897, 902, 904ff, 910

magnetic Compton scattering 720

magnetic fluctuations 890

magnetic force microscopy (MFM) 782, 789

magnetic ground state 564

magnetic neutron scattering 710

magnetic RAM (MRAM) 896, 920

magnetic recording 896ff

magnetic resonance imaging 953

magnetic storage 897, 906, 910

magnetic X-ray scattering 715

magnetization 897ff

– remanent magnetization 899

– spontaneous magnetization 898

magneto-optics 897, 903, 907ff

magnetocrystalline anisotropy 906

magnetoplumbite structure 878

magnetoresistance 903, 915ff

– anisotropic-AMR 915

– cyclotron 915

– giant-GMR 915

– tunnel-TMR 915

Magnetostriction 864

magneto–volume coupling 887, 889, 890

magnons 363

many-body interactions 525

many-body potentials 657

Markov chains 667, 671, 675

Markov process 735

martensite 406, 413, 415

– characteristics 406

– crystallography 413

– models 415

martensite finish temperature 408

martensite midrib 407

martensite plate 407

martensite start temperature 408

martensitic transformation 406, 407

massive transformation 411, 811

master equation 253, 430, 667, 735

master equation method 253

Matano plane 258

mean curvature 560

mean free path 913, 917

mean-field approximations 253

– crystal energetics 199

– kinetic models 253

mean-square displacement 673

mechanical activation 483

mechanical milling 799

mechanical stability 546

media noise 904

melting temperature depression 505

memory device 921

Mendeleev number 24

Meso-segregation 110–113

metallic glass 86, 375, 745, 757

metallic radius 367

metastable states 382, 549

method of inequality 536

method of overlapping distributions 664

Metropolis-type algorithms 675, 677

MgB2 944, 952

micro-segregation 85

microbeams 726

microcanonical ensemble 659, 668, 669

Index 965



microscopic master equation 456

microscopic methods 774

microstructure 347, 372, 373, 864–866, 873,

880

– dendritic 372

– evolution 347

– of magnetic materials 864–866, 873

migration profiles 618

milling intensity 448, 452

mixed-space cluster expansion 633

mixing (forced mixing) 481

– superdiffusive 481

Molecular dynamics (MD) 221, 266, 441,

455, 654

– atom jump 221

– special diffusion paths 266

moment–volume instabilities 889

Monte Carlo (MC) simulation 247, 419, 458,

635, 667, 744, 838

– bridging the time scales 637

– coherent phase boundaries 635

– compared to other descriptions of

kinetics 255

– correlated jump cycles 247

– phase transition 636

– specific heat 635, 636

Morse potential 569

Mössbauer effect 244, 738

Mössbauer spectroscopy 244, 251

– quasielastic 251, 738

motion, oscillatory of ledges 809

multibody interaction energy 561

multichannel plate 823

multichannel plate (MCP) 824

multifilamentary wires 947

multiple anode array 824

multiply twinned structure 520

multiscale calculation 526, 560

multiscale modeling 625ff

– bridging the length scales 625

multivalue function 546

Mumetal 865

mushy zone (or mush) 110

n
8-N rule 32, 33

n-point cluster 531

n-point correlation function 531

n-state Potts model 698

nc -fold symmetry 49

nanoclusters 644

nanocrystalline alloys 336, 866, 872, 880

nanohardness 789

nanomagnets 789

nanostructured materials 419

nanostructures 480

natural iteration method 542

Nb 952

Nb3Sn 406, 948

NbaTi 947

Nd-Fe-B 879

near-equilibrium transition 552

nearest-neighbor pair interaction 525,

536

nearest-neighbor pair probability 527,

533

neutron depolarization 714

neutron source 367

– pulsed 367

– reactor 367

neutron spin echo 714, 740

neutron weight 367

– correction 367

Newton–Raphson procedure 542

Newton’s equations of motion 655

NiaAl 182, 197, 214, 444, 469

– diffusion 197

Ni2Al3 216

Ni3Al 197, 208

– diffusion 197

NiaFe 868

Ni2Ga3 216

Ni3Ga4 216

Ni4Mo 444

Ni3Sb 197, 216

– diffusion 197

nickel S5{001} twist grain boundary 622ff

– boron strengthens 622

– grain Boundary Cohesion 624

– grain boundary segregation 624

– impurity elements He, Li, S, H, C, Zr,

P, Fe, Mn, Nb, Cr, and B 622

– segregation Preference 624

– surface segregation 624

NiGa 214, 744

NiaSi 444

NiaZr 448, 452

noise from fluctuations 442

non-equilibrium 371

– compositions 371

– phase fractions 371

nonconservative field variable 555, 556

noncrystallographic symmetry 49

nonpolarized calculations 562

nonresonant magnetic scattering 717

non-volatile memory (NVM) 923, 924

normalization condition 532, 542

Nosé–Hoover thermostat 660
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NPT ensemble (number of particles, pressure,

temperature) 659

nuclear collisions 440

nuclear inelastic scattering 732

nuclear resonant scattering 741

nuclear waste 446

nucleation 264, 373, 382, 384, 387, 391, 392,

395, 396

– and growth rate 926

– coherent 383

– Gibbs droplet 387

– grain boundary 396

– heterogeneous 395

– heterogeneous, incoherent 384

– homogeneous 395

– homogeneous, coherent 384

– incoherent 383

– kinetics 373

– rate 387

– time-dependent 391, 392

nucleation, growth, and coarsening 436

nucleation of product phase 843

nucleation rate 388

– steady state 388

nucleation theory 386, 466

– irradiation 466

nucleation time lag 391

nucleus 386, 393

– strain energy 393

nudged elastic band method 222

– atom jump 222

– dislocation core diffusion 267

null cluster 536

o
occupation operator 528

octahedron cluster 541

octet rule 25, 26

Olson–Cohen model 416

Onsager coefficients 436, 461

Onsager’s transport coefficients 435

operating temperature (permanent magnets)

875

optical disk 922

optical memory 923

order parameter 360, 547, 552

order–disorder 206, 452

order–disorder interphase boundary 803

order–disorder transition 206, 478, 575

ordered alloys 197, 238

– atom migration 238

– point defects 197

ordered arrangement 531

ordered phase 533

ordering 350, 752

ordering transformation 359

organic compounds 448, 483

Orowan law 282, 315, 317

oscillator 368

– frequency 368

oscillatory regimes 453

overcounting problem 364

overlapping distribution method 672

overwrite cycle performance 931

overwrite speed 926

Ovonic effect 922

Ovonic Electrical Cognitive device 937

Ovonic memory switch (OMS) 923, 934

Ovonic threshold switch (OTS) 922

Ovonic Unified Memory (OUM) 934

Ovshinsky effect 922

p
packing 40

– closest 40

packings 39, 45

– close 39, 45

– closest 39, 45

pair and multibody interactions 635

pair approximation 363, 378

pair correlation function 530, 734, 757

pair exchange 681

pair interaction model 187, 204

– Bragg–Williams approximation 204

– vacancy formation 187

pair potentials 349

pair probabilities 378, 527, 531

pair variables 362, 364

pair-correlation function 746

pair-interaction energies 680

pairwise interaction 656

parallel space 49

partial diffusion coefficients 738

partial dislocations 416

partial structure factor 758

particle coalescence 478

particulate media 905

partition function 219, 348, 365, 668

– oscillator 366

path probability function 550, 551

path probability method (PPM) 243, 255,

264, 526, 549

– B2 diffusion 243

– compared to other descriptions of

kinetics 255

– spinodal ordering 264

patterning 477

patterning of chemical order 478
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Pauli’s exclusion principle 591

Peierls potential 293

Peierls-type friction forces 293

peierls-type mechanisms 298

Penrose tilings 51ff, 58

peritectic (phase diagram) 356

– melting 357

peritectoid 358

Permalloy (NiFe) 790, 865, 868

Permeability 862, 865, 866

perpendicular recording 907ff, 908ff

perpendicular space 49

persistent slip bands (PSBs) 333

pharmaceutical compounds 483

o-phase 412

phase boundary 355

phase change 499

– crystalline-to-amorphous 499

phase change optical disk 925

phase change RAM (PRAM) 935

phase diagram 66–88, 95, 347, 355–359,

878, 879

– binary alloy 357

– continuous solid solubility 355

– eutectic 356

– peritectic 356

– pseudo-binary 359

– ternary 358

– unmixing 355

phase equilibrium 347

phase field 437

phase object imaging 794

phase separation 263, 531, 755

phase transformation 347, 373, 377, 382

– nucleation and growth 373, 382

– second-order 377

phase transition 497

– crystalline-to-liquid 497

phase-field modeling (PFM) 82–114, 419,

459, 460, 526, 576, 686

phases (intermetallic compounds) 19

phason 51

phason walls 341

phonon density of states 141, 366, 664

phonon dispersion 603

phonon dispersions, ab-initio 610

phonon DOS 367

phonon electronic structure calculation 367

– phonon 367

phonon entropy 365–368

– electronegativity 368

– trends 367

phonon free energy 366

– phonon 366

phonon occupancy 366

phonon spectrum 732

phonon–phonon interactions 370

phonons 604

– Born–Oppenheimer approximation

604

– Bornūvon Kármán periodic boundary

condition 604

– dynamical matrix 604

– entropy 605

– equations of motion 604

– force constant matrix 604

– free energy 605

– harmonic approximation 604

– internal energy 605

– phonon density of states 605

phonos, calculation of 602

– ab-initio methods 602

– bond charge models 602

– density functional perturbation theory

602

– direct methods 603ff

– force-constant model 602

– frozen phonon 603

– interplanar force constants 603

– Keating models 602

– linear response 602

– model potentials 602

– molecular dynamics trajectory 602

– phonon dispersion 603

– shell models 602

– velocity autocorrelation function

602

piezoelectric drive (SPM) 777

planar flow casting 866

Planck distribution 366

plastic deformation 447, 480

point approximation 362, 541

point correlation function 529

point defect supersaturations 443, 449

point defects 94, 173, 174, 176–178, 180,

182, 195, 197, 204, 612

– Bragg–Williams model 204

– chemical potentials 613

– defect formation energies 612, 615

– elastic interaction 195

– enthalpy of formation 182

– enthalpy of migration 182

– equilibrium concentration 176, 180

– free energy of association 177

– free energy of binding 177

– free energy of formation 176

– free energy of migration 178

– Gibbs free energy 613

968 Index



– grandcanonical ensemble 613

– in ordered alloys 174, 197

– in pure metals 174

– mobility 178

– non-equilibrium production 177

– noninteracting defects 613

– supercell model 612

– vacancy antisite 612

point probability 527

point-defect complexes 176

polarization, spin 913ff

polarized neutron reflection 714

polarized neutron scattering 710

polymorphic nucleation 845

Portevin–le Châtellier (PLC) effect 291

position-sensitive atom probe (PoSAP) 824

positron annihilation 183

potential (Lennard-Jones type) 534

precipitate 384

– coherent 384

– incoherent 384

precipitate plate 807

precipitates 469

– coherent 644

– disordering 469

– dissolution 469

precipitates, shape 645

– chemical energy 645

– strain energy 645

precipitates, size 645

precipitation 383, 424, 468, 641, 697

– irradiation-induced 468

precipitation hardening 645

predictor–corrector method 662

projector augmented wave potentials 596

pseudopotential methods 596

pseudostable state 382

PtNi alloy 783

PtaRh system 626ff

– constituent strain energies 629

– effective cluster interactions 640

– Epitaxial softening function for Pt and

Rh 627

– ground-state diagram 640

– ground-state structures 641

– mixing enthalpies 641

– softening functions for Pt and Rh

626

pyrochlore compound 446

q
QCs 49ff

quantum size effect 491

quasi-molten state 500

quasi-steady states 443

quasicrystals 48ff, 339, 763

quasielastic Mössbauer spectroscopy 738

quasielastic neutron scattering 738

quasiharmonic 369

quasiharmonic approximation 569

quasilattice 51

quasiparticle interactions 363

– high temperature 363

quasiperiodic structures 50

r
radiation-induced segregation 445

radii 20, 22, 23

– atomic 23

– orbital 23

– pseudopotential 22

radius 20, 44

– ratio 44

– ratios 20

random solid solution 348, 531, 535, 536

random walk 222, 227

– definition of diffusion coefficient 227

rapid heating 371

rapid Solidification 86–90

rate theory 432

reactive diffusion 843

read head 902, 919

real-space pair interactions 632

recording media 905

recording tape 896

recovery 316

Redlich–Kister expansion 583

refinement 103–107

reflectron geometry 822, 823

relative stability 544

remanence 876

remanence enhancement 880, 881

replacement collision sequences 441

residence time algorithm 247, 458, 638, 676,

678, 682

residual resistometry 182, 238

– kinetics of ordering 238

– point defects 182

resistivity 182, 238, 249

resonant magnetic scattering 718

restoring force 546

reverse Monte Carlo 683

Richardson pair 480

rough interface 64

rule 25, 26, 32, 33

– 8�N 32, 33

– octet 25, 26

– Wade’s 33
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s
saddle-point energies 680, 681

saddle points 382

sampling 668

Samson cluster 57

SAXS 727

scaling approach 479

scanning atom probe 854

scanning probe microscopy (SPM) 774–776,

see also SPM
scanning transmission electron microscopy

(STEM) 792

scanning tunneling microscope (STM) 775,

776, see also STM
scattering function 735

Scheil law 68

Scherzer defocus 795

Scherzer resolution limit 795

Schottky defect 175

Schottky product equation 203

Schrödinger equation 591

Scientific Group Thermodata Europe (SGTE)

583

segregation 784

– chemical 67–69

segregation coefficient 67, 266

segregation limit 544

self diffusion activation energy 190

self-diffusion coefficient 310

self-healing 482

self-interstitial atoms 173, 193–195

– enthalpy of formation 194

– enthalpy of migration 195

– entropy of formation 194

– equilibrium concentration 194

– in pure metals 193

– volume of formation 194

self-interstitials 443

self-organization 468, 469

Sendust 865, 866

sensors 902, 916, 918

sequential reactions 377

severe plastic deformation 799

shape anisotropy 863

sharp interface model 573

shear 412

– invariant 412

shearing 449

shield, magnetic 919

Shoji–Nishiyama relations 416

short-circuit diffusion 265

short-range ballistic jumps 476

short-range order 364, 378, 641

– as nearest-neighbor correlation

parameter G 642

– diffuse scattering 643

– pair correlations 643

– Warren–Cowley short-range order

parameter 643, 644

short-range order (SRO) parameters 547,

759

simple sampling 669

simulation of evaporation sequence 834

single crystal 94

single ion detector 823

single roller technique 871, 872

sink for defects 454

six-frequency model 242

six-jump cycle (6JC) 246

Slater–Pauling curve 894

Sm-Co 875, 878

small-angle neutron scattering 714

small-angle X-ray-scattering 727

Snoek relaxation 196

soft magnetic ferrites 869

soft magnetic materials 861, 862, 865

soft mode 417

soft mode transition 417

soft phonon modes 745

soft underlayer (SUL) 901, 909

solid solubility 518

solid solution 347

solid-state amorphization 375

solidification 63, 700

solidus (solidus line) 355

solubility 351, 354, 374, 467

– irradiation 467

solutal boundary layer 67, 68

solute atoms 285

solute atoms in metals 195

solute partitioning 375

sound propagation, velocity 130

spatial scale 362

spectrometer 367

– chopper 367

– triple axis 367

spherical aberration of objective lens (TEM)

795, 797

spin diffusion lengths 915, 917

spin disorder 888

spin flipping kinetics 552

spin flipping probability 550

spin operator 528

spin polarizations 917ff

spin-polarized 562

spinel 869
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spinodal composition 838

spinodal decomposition 263, 365, 399, 402,

546, 693, 753, 838

– Cahn and Hilliard 402

spinodal disordering 549

spinodal instability 473

spinodal ordering 264, 549, 762

spinodal phase transformation 752

SPM 774, 775

spontaneous volume magnetostriction 888,

892

SQUID 952

SRO parameters 574, 579

SRPAC 748

SrTiO3 446

stabilization 411

stainless Invar 886, 887

2g state model 887

static random access memory (DRAM) 934

statistical kinetics 377

statistical mechanic 349

steady state 443

Stirling approximation 349, 364

STM 775, 783

– chemical contrast 783

stoichiometric 881

strain energy 521

strain hardening 335

stress instabilities 289, 331

stress–strain curve 789

– local 789

structural 19, 21, 29

– motif 21

– motifs 19

– patterns 29

structural defects 216

structural instability 500

structural vacancies 216

structure 20, 21

– maps 21

– types 20

structure factor 632

structure of Nd2Fe14B 879

subcluster 541

sublattice 173, 360, 527, 574

sublattice model 584

substitutional disorder 175

super Invar 886

super ultra-small angle neutron scattering 713

super-abundant vacancies 193

superconducting magnets 952

superconductors 939, 944

– application

superparamagnetism 903ff

supersaturated phase 383

surface 784

surface effect 491

surface energy 385, 496

surface ordering 783, 785

surface scattering 762

surface topology 785

SUSANS 713

symmetry 33, 36, 40

synchrotron radiation 708

t
T0 line (locus of intersections of solid and

liquid free energy curves) 375

tapes 905

Taylor Law 293, 321

TDGL equation 559, 574

technical superconductors 946

TEM 856, see also transmission electron

microscopy

– corrector optics 856

temperature-dependent phase and structural

stabilities 609ff

terrace–ledge–kink (TLK) mechanism 807,

808

tetragonal structure 123, 127, 135ff, 164

tetragonal distortion 571

tetragonality 563

tetrahedron approximation 541–543

tetrahedron atomic interaction energy

536

tetrahedron–octahedron (TO) approximation

541, 572, 580

texture 868

thermal activation 178, 217, 283, 551

thermal conductivity 132, 149, 151ff

thermal expansion 150, 369, 885

thermal expansion coefficient 151, 886

thermal expansion of a crystal 132, 147,

149, 150ff

thermal gravimetric analysis 495

thermal stability 546

thermally activated mechanisms 283

Thermo-Calc 502

thermodynamic equilibrium 347

thermodynamic model 428, 429

thermostats 659

thin film 166ff

Thomson scattering 716

three-dimensional tomographic atom probe

426

Ti-Al alloy 208, 244, 811
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TiCr2: phase stability 607ff

– bulk modulus 607

– enthalpy of formation 608

– structural parameters 608

tie-lines 359

tight binding formalism 122

tilings 54

tilt grain boundary 800

time domain (Mössbauer spectroscopy)

733

time of flight spectroscopy 822

time scales 442, 677

time step for integration (MD) 655

time-dependent Ginzburg–Landau (TDGL)

equation 254, 526, 554, 556, 572, 695

time–temperature–transformation 373

time–temperature–transformation (TTT)

diagram 373

TMR (tunnel magnetoresistance) 919ff

TO (tetrahedron-octahedron) approximation

543

tomographic atom probe 825

tomographic Volume reconstruction 830

total energy 119–23, 126, 131, 150, 153,

161ff

tracer diffusion 733

train wheel 482

transferability 658

transformation 411

– displacive 411

– massive 411

transition kinetics 552

transition rate 457

transition state search 617

– chain-of-states methods 618

– identify the saddle points 617

– minimum energy paths 617

– molecular statics 617

– normal modes 617

– nudged elastic band method 618

– slowest ascent 617

transition state theory 217

transition temperature 197, 549, 939

transmission electron microscopy (TEM)

492, also see TEM
– dark field 480

trehalose 483

tribochemistry 481

triple defect (TD) mechanism 214, 250

triple junction 848

– transport 848

triple point junction 575

Tsai-cluster 57

TTT-diagram 89, 373

tunnel magnetoresistance (TMR) 915ff

tunneling current 777, 783

twins 97

two-dimensional square lattice 533

two-time correlation function 727

u
umklapp phonon process 150, 153

undercooling 66, 69, 373

– capillary undercooling 70

– kinetic undercooling 66

undersaturated solid solutions 463

unmixing 350, 355

– chemical 355

unpolarized neutron scattering 713

v
V-matrix 532

V3Si 406

vacancy 173, 187–191, 193, 213, 309, 310,

335, 378, 449

– abundance in intermetallic compounds

213

– enthalpy of formation 188

– enthalpy of migration 191

– entropy of formation 189

– equilibrium concentration 190

– in pure metals 187

– interaction with hydrogen 193

– volume of formation 188

vacancy mechanism 217, 230

– correlation effects 230

vacancy wind 259

vacancy-atom exchange 681

vacancy-controlled diffusion 637

vacancy-ordered phases 216

vacancy–solute complexes 192

Van Hove singularity 142

velocity of sound propagation 130

Verlet algorithm 661

vibrational density of states (VDOS) 730

vibrational entropy 147ff, 168

vibrational free energy 569

vibrational properties 601ff

– relevance of 601

vibrational stabilization of alloys 147

vibrations (of lattice, atoms) (see Lattice

vibrations)

videorecording 798

viscosity imaging 780

Voice law 329

Voigt’s indices 125
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Volterra process 281, 339

volume magnetostriction 864

w
Wade’s rule 33

WAXS 727

weak phase object approximation (WPO)

794

wear 448

– Bielby layer 448

– mechanically mixed layers 448

– third body 448

wetting phenomenon 576

wide angle tomographic atom probe 854

wide-angle X-ray-scattering 727

work of formation 385, also see formation

energy

write head 901, 919

x
X-ray absorption fine structure spectroscopy

496

X-ray intensity fluctuation spectroscopy

722

X-ray photon correlation spectroscopy 722

XAFS 496

XIFS 722

XPCS 722

y
YBCO 945, 950

yield stress anomalies 330

Young’s modulus 128ff, 167

z
Zeldovich constant 435

Zeldovich factor 389

Zener relaxation 196

zero-point energy 569

Zintl phases 32

ZrCr2: phase stability 607ff

– bulk modulus 607

– enthalpy of formation 608

– phonon density of states 610

– phonon dispersion 610

– specific heat 611

– structural parameters 608

– total free energy 611

ZrMn2 611

– total free energy 611

ZrMn2: point defects 614ff

– defect concentration 614

– defect formation energy 614

– defect free energy 614

– enthalpy of formation 614

– magnetic moments 616

ZrO2 406
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