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Abbé theory of the microscope, 251

aberration, 21, 253

aberration correction, 253

acetylene, 191, 413–16, 423

action spectroscopy, 416

activated process, 233, 441, 456, 458, 460

adatom, 102, 224, 228, 233–4, 244–5, 278, 280, 342,

359–60, 362

adiabatic isentropic expansion, 169

adiabatic peak, 338–9

adsorbate–adsorbate coupling, 412

adsorption at surfaces, 8

adsorption energy, 444, 446, 455, 461, 464

adsorption kinetics, 7, 10

AES, 12, 16–18, 36, 49–59, 75, 82, 85, 87, 91, 93–4,

96, 274, 328, 350, 381, 456–7, 464

AES backscattering effect, 54

AES diffraction effects, 55

AES reference spectra, 55

AES spectrum notation, 43

AES XPS comparisons, 57

AFM, 13, 219, 236–50, 274, 284–5, 370, 380, 434

Ag{111}, 91, 94, 221, 363, 365

Al{110}, 169, 432

Al{111}, 220–2, 328, 487

AM-AFM, 239

amplitude-modulated AFM, see AM-AFM

angle-resolved photoelectron spectroscopy, see

ARPES

anharmonic coupling, 384

antiphase domain boundary, 102, 109, 113–15

anti-Stokes radiation, 406

appearance potential spectroscopy, 36

Ar+ ions, 65–7, 83, 85–6, 91

ARPES, 13, 267, 286, 288, 290–303, 305, 308,

311–13, 317, 320, 324, 329–31, 334, 360, 366,

380–1, 420, 429, 431–2, 434

Arrhenius plot, 439

atom diffraction, 167–80

atom probe microscope, 274–84

atom probe tomography, 283–4

atomic force microscopy, see AFM

atomic manipulation, 232, 416

atomic mixing, 94

atomic scattering factor, 111, 147

atomic tomographs, 283

attenuation length, 12, 15, 36, 41, 49, 93, 95, 125, 130,

143, 148, 152, 287

Au atom clusters, 89

Au(111), 105, 301

Au{110}, 135–6

Au{111}, 78, 89, 297–8, 300, 320

Auger decay mechanism, 42

Auger electron peaks, 42–3, 49

Auger electron spectroscopy, see AES

Auger electron spectrum, 51, 185

Auger neutralisation, 68–9, 72, 322, 326–7

Auger parameter, 348–9

average periodicity, 114, 119

back focal plane, 251

backward–forward asymmetry in the photoelectron

angular distribution, 167

band gap emission, 294, 296

Beer’s law attenuation coefficient, 388

benzene, 91, 226, 421–2

binding energy, 36, 43, 53, 69, 287, 292, 318, 327–8,

333, 339, 343, 348, 426

binding energy, core levels, 36, 42–3, 52, 54, 71, 163,

182, 188, 286, 328, 336–7, 339–40, 342, 344–6,

348–9, 356

binding energy, K-shell, 38

binding energy, to the surface, 85–6, 234, 435, 443,

464

BIS, 305, 308

Bloch states, 295

blocking cone, 81

blocking dips, 209

BN, 184

bond strength, 11
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bound-state resonant charge exchange, 69

Bragg angle, 161

Bragg condition, 125, 144, 158, 161–3

Bragg peaks, 125–6, 150, 153, 260

Bragg reflection, 40, 162, 289

Bravais lattice, 30

Bravais net, 29–30, 32, 100

bremsstrahlung, 38–9, 305

bremsstrahlung isochromat spectroscopy, see BIS

bright-field images, 254

Brillouin zone, 289, 299, 302, 305, 329, 334, 360, 366

buckled row model, 231

buried interfaces, 41, 154, 466

C60, 94, 244–5, 247

CAICISS, 204, 206

calorimetry, 461, 467

cantilever, 236–7, 239, 241–2, 380

carboxylic acid, 441–2

catalyst, 1, 34, 234, 274, 355, 357, 393

CeNi2Ge2, 331

centre of mass reference frame, 62

CHA, 21–3, 37, 40, 253, 265, 299, 301, 320, 332

characteristic line emission, 38, 43, 356

charge density fluctuations, 365

charge exchange, 16, 68, 70–3, 75, 280, 445

chemical cleaning, 7

chemical shifts, xii, 44, 58, 182, 269, 335, 340–3,

346–7, 349, 354, 420, 449

chemical state specificity, 163

chemisorption, 10, 259, 342–3, 346, 425, 455, 457–9,

461

chirality, 441

chromatic aberration, 310

circular polarisation, 20

CITS, 359–60

Clausius–Clapeyron equation, 461

cleavage, 3, 7

cluster ion beams, 94

CMA, 21–3, 450–1

CO, 5, 8, 10, 87–8, 90, 174, 183, 202, 227, 233–4,

246–7, 263–4, 284, 343–4, 346, 355, 357, 387,

389–90, 392, 394–6, 400, 408, 410–12, 420,

424–5, 427–9, 432, 436, 441, 461

coaxial impact collision ion scattering spectroscopy,

see CAICISS

coherence width, 109

coherent fraction, 163

coherent position, 163

coincidence net, 31

commensurate, 26, 30–1

Compton scattering, 288

concentric hemispherical analyser, see CHA

configuration interaction, 337

contact potential difference, 375, 378

Cooper minimum, 46

core hole, 38, 42–3, 49, 54, 71, 160, 193–4, 336–7,

355, 431, 447

core-level binding energies, 37, 44, 50, 52, 182, 328,

335, 347

core-level spectroscopies, 35, 328

corrosion, 2, 96, 274, 285

corrugation amplitudes, 223

Coster–Kronig transition, 54

Coulomb scattering, 63–4, 77

Coulombic interaction, 314

cracking pattern, 89

critical angle, 147, 272

crystal mosaicity, 161–2

crystal truncation rods, 149, 152

Cs ion bombardment, 87

Cs+ ions, 94

Cu(111), 162–5, 231, 247, 302, 363

Cu{100}, 66, 71, 74, 125–6, 138, 183, 257, 305–6,

413, 415, 420

Cu{110}, 71, 187, 200, 227, 229, 402, 440–1, 443,

454

Cu{111}, 41, 52, 71, 161, 198–9, 227, 232–4, 246,

292, 297, 301, 313–16, 319–21, 362, 365–6, 415,

418

Cu{310}, 117

Cu{410}, 117

current-imaging tunnelling spectroscopy, see CITS

cylindrical mirror analyser, see CMA

dangling bonds, 221, 223, 256, 360

dark-field images, 252, 256

de Broglie wavelength, 107, 167, 176, 178–9

Debye temperature, 132

Debye–Waller factor, 132, 180, 195, 197, 330

dehydrogenation, 423

delta-doped layers, 93

density functional theory, see DFT

density of states, see DOS

dephasing, 180, 330, 396

deprotonation, 231, 440–2, 454

depth distribution, 49, 80, 96

depth profiling, 3, 5, 17, 35, 59, 76, 79, 83, 85, 91–4,

96

depth resolution, 59, 76, 79, 94, 96

desorption, 6–7, 11, 23, 91, 265, 279–81, 436–7, 439,

441, 457, 461, 466

desorption energy, 435, 438, 467

desorption spectrum, 438

desorption techniques, 434–55

DFT, 34, 213, 220, 231, 237, 248, 259, 343, 346, 381,

432, 434, 464

differential conductance, 357, 414

differential ion scattering cross-section, 62

diffraction, 98

diffuse LEED, see DLEED

diffusion pumps, 6

diode method to measure work functions, 375

dipole excitation mechanism, 399

direct methods, 123, 194

direct transitions, 289, 334
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dispersive analyser, 20, 23, 73, 194, 207, 302, 320

dissociative adsorption, 437, 455

DLEED, 190

DOS, 328–9, 331, 333, 335, 367

double alignment geometry, 209

double collision trajectory, 67

double scattering peak, 67

dynamic AFM, 239–40

dynamic dipole coupling, 391, 409

dynamic SIMS, 83, 90, 92–3

dynamical scattering, 161

eddy current damping, 218

effusive source, 168, 170

eikonal approximation, 175

elastic scattering, 12, 15–16, 47, 49, 55, 58, 60, 85,

108, 129, 138, 142, 145, 151, 190–1, 209, 211–

12, 330, 400, 415–16

electron density smoothing, 369

electron diffraction, 3, 12, 55, 98, 103, 106, 137, 145,

224, 253, 256, 267

electron dynamics, 321

electron emission onset method to determine work

function, 376

electron gun, 11, 52, 107, 109, 141, 253, 311, 317,

375–6, 449

electron imaging optics, 271

electron ionisation, 18, 50, 53–4, 57, 449

electron ionisation cross-section, 53

electron optics, 251, 253, 262, 265, 299

electron promotion, 70, 86

electron screening, 63, 206

electron spectrometer, 40, 272, 301, 399

electron spectroscopy, 12, 23, 49, 68, 76, 273, 285,

321, 325, 346, 375, 420, 447, 449

electron spectroscopy for chemical analysis, see ESCA

or XPS

electron stimulated desorption, see ESD

electron stimulated desorption ion angular

distributions, see ESDIAD

electrostatic dispersive analysers, 60, 299

electrostatic lenses, 18

enantiomer, 441

energy conservation, 288–90, 407, 417

energy resolution, 20, 22, 76, 271, 273, 287, 300, 308,

312, 355

energy level diagram, 37, 355, 357, 367

energy-scan photoelectron diffraction, see PHD

epitaxial films, 80, 142, 189, 229

ESCA, 44, 335, 346, 354, 480, see also XPS

ESD, 13, 443–55, 461

ESDIAD, 13, 449, 453–5

ethylene, 423

ethylidyne, 91

Ewald sphere construction, 99–100, 108, 138, 140,

148–9, 178–9

EXAFS, xv, 192, 195–7, 199, 353–4, 470

exciton lifetimes, 321

experimental time scales, 4

exposure, 9–10, 230, 263, 342, 390, 408, 421, 456–7,

460

extended zone scheme, 289, 299, 330

Fabry-Pérot interferometer, 108, 130

Fabry-Pérot resonator, 364

FAD, 176–80, 202, 211

Faraday cup, 108

fast atom diffraction, see FAD

FEM, 13, 274, 278, 370, 372

Fermi contours, 267, 301

Fermi Golden Rule, 45

Fermi sphere, 289

Fermi surface, 289, 301, 366

field desorption, 279

field emission, 370

field emission determination of work function, 370

field emission microscopy, see FEM

field evaporation, 233, 278–81

field ion microscopy, see FIM

field ionisation, 274–6, 278, 280–1

FIM, 13, 274–84

final state, 42, 46, 48, 50, 191, 202, 291–7, 299, 302,

304–7, 309–11, 334, 336, 339, 341, 344, 347–50,

353, 356, 394, 426–7, 431, 433–4, 445–6

final-state configuration interaction, 337

fine structure function, 194

first-order desorption, 436–7

first-order scattering, 183, 185

flash desorption, 436

FM-AFM, 239, 244

formate, 200, 202, 402–3, 405, 415, 441

forward scattering peaks, 183

Fourier component, 163, 252

Fourier transform, 117–18, 121–3, 152, 154, 175, 191,

194–5, 197, 251, 366, 389, 432

Fourier transform infrared (FT-IR) spectrometer, 390

Fowler–Nordheim equation, 370

Franck�Condon principle, 445

Fraunhofer diffraction, 112, 250

free-electron lasers, 408

frequency-modulated AFM, see FM-AFM

Fresnel diffraction, 254

Fresnel zone, 109, 272

Friedel oscillations, 364–6

Friedel’s rule, 155

functionalised tips, 223, 227, 246, 285

GaAlAs diode laser, 317

GaAs{100}, 143, 145, 154

GaAs{110}, 225

GaN(0001), 311

GaP(110), 207

GaP{110}, 206

gas-phase ionisation energies, 422, 424

gas temperature, 9, 169, 436

geometrical structure factor, 112, 120, 150, 160
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glide symmetry, 27, 102, 105, 392

globar, 389

grain boundary embrittlement, 2

graphene, 260–1, 267–8, 300, 313, 434

grating monochromators, 40

H+ ions, 58, 75, 77–8, 81, 207–8, 454

hard collision, 70–1

hard-wall atom–surface potential, 173

hard X-ray photoelectron spectroscopy, see HAXPES

Hartree–Fock–Slater atomic model, 47

HAS, 13, 168, 170–1, 173–5, 179–80, 211, 416, 419

HAXPES, 329, 331, 333–4, 381

He discharge lamp, 36

He+ ions, 58, 60–1, 63–4, 67, 69–72, 74–5, 79, 202,

204–6, 322–3

HEIS, 13, 60, 65, 75–7, 79, 96

helium atom scattering, see HAS

heterogeneous catalysis, vii, 1, 235, 284

heterojunctions, 93

HfO2, 79–80, 82

high energy ion scattering, see HEIS

high-resolution electron energy loss spectroscopy, see

HREELS

highest occupied molecular orbital, see HOMO

high-resolution TEM, 252

hole–hole interaction energy, 347

hole–hole repulsion, 350

hologram, 157, 190

HOMO, 227–8, 423, 434

Hooke’s law, 236–7

HREELS, 13, 88, 383, 397–406, 409, 412, 415,

418–19, 423, 437, 465–6

hydrogen bonding, 248

IETS, 383, 412–14, 466

iHAS, 416–20, 466

image inversion, 223

image potential, 275, 313, 315–16, 371, 374

image state, 313, 319–20

impact parameter, 62–3

impact scattering, 399–401, 403

impact scattering selection rules, 402

InAs{001}, 154

incommensurate, 30–1

inelastic electron scattering, 12, 294

inelastic electron tunnelling spectroscopy, see IETS

and STM-IETS

inelastic helium atom scattering, see iHAS

inelastic ion scattering, 75

inelastic phonon scattering of electrons, 400

inelastic scattering, 12, 15, 49–50, 54, 75, 77, 111,

127, 129–31, 137, 179–80, 195, 210, 294, 296, 324,

329, 339, 398–9, 406, 415–16

inelastic scattering mean free path, 12, 138, 179, 294,

329

infrared ellipsometry, 384

infrared reflection, 384

infrared reflection–absorption spectroscopy, see IRAS

or RAIRS

initial state, 42–3, 45–6, 202, 290–2, 296, 302, 305,

307–8, 310, 312, 318, 322, 330, 334–5, 339, 341,

345–6, 349, 426–8, 431

inner potential, 122, 125, 131, 134, 316

INS, 13, 321–8

InSb{100}, 152

insertion devices, 19

interatomic bond imaging, 247

interface contamination, 3

interface interdiffusion, 3

intergranular fracture, 2

intramolecular excitations, 200

intramolecular scattering, 182, 189, 212, 353,

433–4

intrinsic loss, 48, 339

inverse photoemission spectroscopy, see IPES

ion bombardment, 3, 7–8, 84, 87, 89, 434

ion core scattering, 127

ion escape probability, 69

ion neutralisation spectroscopy, see INS

ion pumps, 6

ion scattering spectroscopy, see ISS

ion sputtering, 35, 85–6, 91, 96

ion straggling, 79

ionisation loss spectroscopy, 36

IPES, 13, 303–17, 359–60, 429

IR emission, 462

Ir{111}, 280

IRAS, 13, see also RAIRS

isochromat detectors, 309–10, 312

ISS, 58–82

ISS mass resolution, 62

jellium, 16, 341, 365, 368–9

Κ
α
X-ray emission, 37

k|| conservation, 294, 299

k-conservation, 290, 294, 305, 311

Kelvin probe, 378–9, 382

Kelvin probe force microscopy, see KPFM

Kikuchi patterns, 55

kinematical theory, 109, 119–20, 125, 150

King and Wells method, 459–60, 463

Knotek–Feibelman mechanism, 447

Knudsen cells, 168

Knudsen number, 168–9

KolibriSensor, 241

Koopman’s theorem, 336, 340

KPFM, 379–80

k-resolved inverse photoemission spectroscopy, see

KRIPES

KRIPES, 305, 308, 311–13, 317, 381

laboratory frame of reference, 58

langmuir unit, 9–10, 473

Langmuir adsorption, 10
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laser-induced thermal desorption, see LITD

lateral manipulation, 233–4, 236

lattice sum, 112, 114, 119

Laue conditions, 125, 151

LDOS, 220, 222–3, 227, 357, 361–4, 381

LEED, vii, 12–13, 16, 23, 88, 103, 105–39, 141–2,

145–6, 148–50, 152, 154, 167, 175, 179, 181, 184,

187, 189–90, 195, 197, 207, 210–11, 231–2, 250,

253, 257, 259, 261, 285, 294, 296, 303, 308, 330,

375, 392, 400, 402, 449, 457–8, 471

LEED I–E spectrum, 125, 133, 145, 258, 285

LEED optics, 25, 107, 119, 141

μLEED, 106

LEEM, 13, 17, 250–62, 265, 267, 269, 271, 285–6,

300

LEIS, 13, 16–17, 60–75, 77, 86, 96, 206, 208,

212

LEIS structure determination, 203

Lennard-Jones potential, 237

Li+ ions, 72–3, 204

LiF, 168, 177, 310

linear extension resonator, 242

line-of-sight mass spectrometry, see LOSMS

LiRh2O4, 331

LITD, 265

local density of states, see LDOS

local electron scattering, vii, 180

local structure, 180, 187, 189–90, 192–3

local work function, 216, 261–2

LOSMS, 436

low energy electron diffraction, see LEED

low energy electron microscopy, see LEEM

low energy ion scattering, see LEIS

lowest unoccupied molecular orbital, see LUMO

LUMO, 228, 429, 434

Mach number, 169

magnetic sector mass spectrometers, 90

mass resolution in ion scattering, 62

mass resolving power, 60

mass spectrometer, 82, 89, 168, 282, 436, 449, 457,

460, 463

Maxwellian energy distribution, 168

MBE, 3, 138, 142–3

mean free path, 12, 64, 108, 111, 130–1, 138

medium energy ion scattering, see MEIS

MEIS, 13, 60, 65, 75–82, 92, 96, 207–9, 212, 231

MEIS surface structure determination, 207

MEM, 261, 269–70

Menzel–Gomer–Redhead mechanism, see MGR

mechanism

mercury cadmium telluride sensor, 462

metal–semiconductor junctions, 3

metastable He* atoms, 324, 327

MgO{100}, 145, 326

MGR mechanism, 444, 447–8

MIES, 321–8, 429

minimum energy, 34, 290, 368

mirror electron microscopy, see MEM

mirror symmetry, 27, 105, 261, 295–6, 312, 426, 429,

432, 441

missing beams, 103

missing row structures, 229, 231

molecular beam, 138, 168, 459–60, 462

molecular beam epitaxy, see MBE

molecular beam scattering, 13

molecular dynamics calculations, 86, 91, 95

molecular manipulation, 416

molecular orbital energies, 420

molecular orbital photoemission, 423, 427

molecular orbital states, 226, 295, 424, 426

Molière approximation, 63

momentum conservation, 58, 98, 288, 330, 357, 407,

417

monochromator, 18, 39–41, 56, 271, 312, 389–90,

398, 408

monolayer adsorption time, 5

monolayer definition, 8

Monte Carlo calculations, 83, 209

Morse potential, 237

Mott polarimeter, 302–3, 317, 327

muffin-tin model, 127

multiple excitations, 398

multiple scattering, 65, 67, 72–3, 75, 108, 111, 119–20,

123, 125, 127–8, 130–1, 133, 135, 145–6, 149, 151,

187, 189–91, 197, 199–201, 210, 257, 296, 315, 364,

400, 402

multipole wiggler, 19

NaCl, 168, 310, 462

nanomaterials, 3

nanoscience, vii, 3

NC-AFM, 239–40

Ne+ ions, 60, 65, 67

near-ambient pressures, 2

near-edge X-ray absorption fine structure

spectroscopy, see NEXAFS

nearly-free-electron model, 288, 316

negative ion resonances, 404

neutralisation, 16, 68–9, 71–3, 75, 86, 96, 204, 322,

324–5, 327, 350, 445

NEXAFS, 13, 193, 199–200, 202, 271, 328, 353, 405,

431, 441, 472

Ni{100}, 9–10, 32, 61, 64, 71, 91, 174, 183, 191, 202,

307, 397, 400, 410, 429, 432, 457–8

Ni{110}, 72–3, 132–3, 205, 233, 402–3, 405

Ni{111}, 77–8, 175, 184, 391–3, 409, 421, 423, 453,

458

NiO, 77, 458

NIXSW, 162–4, 167, 212, 231

non-activated process, 456

non-contact mode AFM, see NC-AFM

nozzle beam source, 168

O2
+ ions, 87, 94

optical microscope, 250–1
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orbital tomography, 431–2, 466

oscillations in reaction kinetics, 394

outgassing, 6, 38

overlayer structures, 30

oxide supports, 2

parallel detection, 23, 73, 300, 310, 380, 408, 433

partial-wave summation, 128

particle in a box, 363

Patterson function, 121–2, 155, 157, 175

Pauli exclusion principle, 236

Pauli repulsion, 236

Pb{111}, 367, 418

Pd{100}, 88, 461

Pd{111}, 442

PED, 13, 181–2, 187, 190, 194–5, 211–12

PEEM, 13, 253, 261–71, 273–4, 285, 300, 381, 394

penetration depth of X-rays, 48

Penning ionisation, 323, 325

Penning ionisation electron spectroscopy, see PIES

phase problem, 121

phase shift, 111, 182, 194–5, 315

PhD, 13, 181, 186–7, 189–91, 194–7, 202, 212,

468, 474

photoelectron diffraction, 181 see PED, PhD or XPD

photoelectron emission microscopy, see PEEM

photoelectron energy spectra, 291

photoelectron holography, 190

photoemission cross-section, 307

photoemission determination of work function, 370

photoemission matrix element, 295

photoemitting atom recoil, 334

photoionisation, 42, 45, 47–9, 52–3, 186, 191, 194,

196, 201, 309, 328–9, 336, 431, 449

photoionisation cross-section, 45, 47, 49, 328–9, 449

photoionisation threshold, 47

photon emission cross-section, 307

photon energy, 36

photon ionisation, 50

photon sources, 38

photon stimulated desorption. see PSD

physisorption, 10

physisorption state, 455

PIES, 325, 327

piezoelectric components, 218

plane mirror analyser, 21

plane-wave approximation, 431–2, 434

plasmon energy, 295, 338

plasmon frequency, 45

plasmon losses, 338–9

plasmon oscillations, 406

point group, 27, 103, 105, 115, 426

polarisation, 20, 161, 170, 195, 198, 201, 277, 281,

296, 300, 302, 312, 317, 324, 331, 347, 384, 387–8,

390, 400, 425–6, 428, 432

polarisation modulation, 390

position-sensitive detector, 23, 236, 282, 299, 310,

408, 449

precursor state, 456, 458

pressure gap, 2, 409

primitive translation vectors, 30–3, 98, 101, 105,

114

promoters, 2

PSD, 13, 444, 448, 450, 452

pseudo-binary collisions, 67

Pt{100}, 393, 395, 408

Pt{110}, 263–5, 394

Pt{111}, 91, 174, 226, 362, 387, 396, 408, 410, 434,

462–3

Pt{211}, 463

Pt25Rh75, 81, 92, 227

pump and probe photons, 318, 321

pumping speed, 436, 460

pyridine, 91

pyroelectric materials, 462

qPlus sensor, 241, 244, 246

quadrupolar corrections in photoemission, 167

quadrupole mass spectrometer, 90, 450

quantum mechanical tunnelling, 228

quantum size effects, 4

quasi-elastic (QE) HAS, 420

quasi-resonant charge exchange, 69

radiation damage, 57, 172

rainbow scattering, 174, 178

RAIRS, 13, 383–97, 400, 402, 405, 408–9, 412, 415,

419, 423, 465–6

Raman spectroscopy, 406

reciprocal lattice, 98, 100, 138–41, 149, 151–2, 158,

288–9, 292, 330

reciprocal lattice rod, 100, 145–6, 152

reciprocal net, 98

recoil energy loss, 58, 335

reduced zone scheme, 288–9

reflection high energy diffraction, see RHEED

reflection–absorption infrared spectroscopy, see

RAIRS

re-ionisation, 70, 72

reliability factor, see R-factor

repulsion energy, 464

resolving power, 22–3, 40, 60–1, 328–9

π-resonance, 201–2, 431

σ-resonance, 201, 405

resonant charge exchange, 68

resonant inelastic X-ray scattering, see RIXS

resonant ionisation, 70, 322, 325, 327

resonant neutralisation, 70

resonant X-ray Raman spectroscopy, 356

retarding field analyser, 449, 452

R-factor, 134–6

Rh{111}, 343–4, 346, 425

RHEED, 13, 137–46, 179, 211

RHEED pattern streaking, 141

RHEED structure determination, 145

RIXS, 355–7
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rocking curve, 160–2

rod scans, 149, 153, 155, 157, 189

rotation axes, 27

rotational symmetry, 143, 199

Rowland circle, 40

Ru(0001), 185, 187, 258–9, 411, 454

Rutherford backscattering, xv, 60, 63, 76

Rydberg series, 314, 319

SAM, 13, 57, 272–4, 285, 378

satellite peaks, 48

SCAC, 14, 462, 464

scanning Auger electron microscopy, see SAM

scanning photoemission microscopy, see SPEM

scanning tunnelling microscopy, see STM

scanning tunnelling spectroscopy, see STS

scattering angle, 60–1, 63, 66, 72–4, 111, 123, 158,

160, 174, 176, 188, 195, 204, 207

scattering phase shifts, 128

scattering trajectory, 62, 64

Schottky saddle, 281

SCLS, 344–5

screening length, 63

second harmonic generation, see SHG

secondary ion mass spectrometry, see SIMS

second-order desorption, 437

second-order focussing, 21

segregation, 2, 8, 96, 346

selection rules, 46, 200–1, 295, 312, 322, 324, 397,

402–3, 405–6, 415, 426, 428, 431–2

selective sputtering, 92, 96

selvedge, 25–6, 30–1, 100–1

sensitivity factors, 48

SERS, 406

SEXAFS, 14, 17, 192–3, 196–9, 202, 211–12, 231,

328, 331, 470

SFG, 383, 407–10, 412, 466

shadow cone, 63–5, 202–3

shadow cone radius, 64

shadowing, 16, 64, 68–9, 76–7, 79, 81, 199, 204,

209–10

shadowing direction, 77, 79

shake-off, 48, 336, 338

shake-up, 48, 336–7, 339

Sherman function, 302

SHG, 407

Shockley surface state, 297, 300–1, 313, 316, 319–20,

363

SI units, 4

Si{100}, 32, 191, 256

Si{111}, 3, 7, 154, 156, 224, 234, 240, 242, 244–5,

248, 251, 254–6, 359, 361, 420

SiC(0001), 145

simply related surface meshes, 33

SIMS, xv, 14, 17, 58–9, 82–91, 93–4, 96,

434

SIMS response function, 93

SIMS, charge fractions, 86

single crystal adsorption calorimetry, see SCAC

single scattering, 63, 65, 67, 72, 111, 119–20, 125,

130, 175, 189, 194–6

SiO2, 79, 327

skimmer, 169

Smoluchowski smoothing, 369

Snell’s law, 147

soft manipulation, 233

space charge, 94, 318

space group, 102, 105

SPA-LEED, 119

spectral brilliance, 18

SPEM, 262, 272–4, 285

spin-polarised electron gun, 317

spin-polarised KRIPES, 317

spin-polarised LEEM, 261

spin-polarised photoemission, 302

spot-profile-analysis LEED, see SPA-LEED

sputtering theory, 84

sputtering yield, 84, 93–4

SRIM software package, 82, 483

SrTiO3(001), 141–2, 144

SSIMS, 83, 87–9, 91

stacking fault, 225, 243, 360

standing wave bound states, 364

standing X-ray wavefield (SXW), 158–9, see also

NIXSW

static SIMS, see SSIMS

stereograms, 28

sticking coefficient, 5, 456–7, 459, 460, 463

sticking probability, 10, 456, 460

STM, ix–x, 3, 14, 17, 34, 154, 173, 213, 215–36,

239–40, 242–6, 249–50, 255, 274, 279–80,

284–6, 357, 360–3, 365–6, 370, 412–13, 416,

434–5, 466

STM-IETS, 412–16

stochastic process, 79

Stokes radiation, 406

Stranski–Krastanov growth, 143

structure factor, 112, 122, 137, 147, 175

STS, 357–68, 434

STS measurement of work function, 373

sublimation energy, 85, 281

substrate, 7, 9–10, 15, 25–6, 30–1, 33, 54–5, 64, 75–6,

78–9, 91, 100, 102–5, 114–15, 120, 130, 143–4,

148–50, 152, 154, 159–62, 165, 175–6, 181, 183,

185, 202, 210, 212–13, 226–8, 231–2, 243, 270,

342, 384, 386, 388–9, 391, 397, 402–3, 405, 426–7,

429, 433, 444, 453, 462

subsurface composition, 3, 17, 59, 81, 96

sum frequency generation, see SFG

sum rule, 48, 339

superconducting gap, 367

supersonic nozzle, 170

surface analysis, 4, 8, 35, 40, 44, 76, 82, 84, 91, 96,

285, 303

surface annealing, 8

surface cleaning, 4
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surface composition, vii, xii, 3, 5, 17, 35, 43, 52–5, 57,

59–60, 68, 71, 73, 75–6, 79, 81–2, 93, 96, 209, 287,

339, 347, 467

surface contamination, 4

surface core-level shift, see SCLS

surface corrugation, 173–4, 176, 211, 220, 234, 245

surface crystallography, 25, 30

surface damage, 83

surface dipole, 369, 388, 397

surface domains, 102–5, 111, 114–16, 119, 139,

231

surface enhanced Raman spectroscopy. see SERS

surface extended X-ray absorption fine structure, see

SEXAFS

surface islands, 102, 143, 257, 395

surface microscopies, 215–86

surface net, 98

surface oxide, 259, 449

surface peak in ion scattering, 77

surface phonon, 403, 417, 419, 466

surface photoeffect, 295

surface plasmon modes, 406

surface potential, 168, 170–3, 179–80, 239, 316

surface reconstruction, 3, 231

surface sensitivity, 11, 108, 146, 412

surface specificity, 11–12, 16, 27, 41, 44, 49, 57, 64–5,

68–9, 73, 75, 77, 106, 108, 137, 146, 148, 160, 174,

193, 287–8, 294, 324, 327, 329, 342, 381, 419

surface state, 292

surface steps, 116

surface stoichiometry, 3

surface structure classification, 31

surface structure determination, 81, 98–214, 231

surface symmetry, 25

surface vibrations, 77, 132, 400, 406

surface X-ray diffraction, see SXRD

surface-localised state, 292

SXRD, 14, 109, 145–57, 189, 210–11, 213

symmetry operations, 27–8

symmetry selection rules, 200, 429, 432

synchrotron radiation, 18–19, 37, 41, 46, 57, 146, 148,

182, 185, 211–12, 267, 269, 271, 273–4, 287–8,

296, 300, 308, 312, 329, 331, 339, 341, 380, 405,

425, 429, 450

system baking, 6

Tamm states, 361

tapping mode AFM, 239

tartaric acid, 441–2

TEAS, 168, see also HAS

TEM, 250–1, 253, 256, 261

temperature programmed desorption, see TPD

temperature programmed reaction spectroscopy, see

TPRS

tensor LEED, 130

terrace–ledge–kink model, 116, see also TLK

thermal desorption, 434, 436, 461

thermal diffuse scattering, 139, 148, 190, 196

thermal energy atom diffraction, 167–76, see also HAS

thermal vibrations, 67, 77, 81, 131, 148, 209, 334

thermionic emitter, 311, 317, 369

Thomas–Fermi screening function, 63

Thomas–Fermi–Molière potential, 64

three-step model of photoemission, 48, 293–6

time of flight, see TOF

TiN, 274

TiO2(110), 340, 341, 389

tip changes, 227

TLK, 116

TOF, 23, 73, 90, 282, 419, 451

TOF analysers, 90

TOF spectrum, 74, 418–19, 451

total electron yield, 194

total external reflection, 146–7

total ion scattering cross-section, 62

TPD, 14, 435–6, 438, 440, 456, 461, 466

TPRS, 440–1, 466

trajectory-dependent Auger neutralisation, 71

transfer width, 109–10, 138, 141

transferable phase shifts, 195

translational symmetry, 25, 27, 31, 98, 102, 108, 119

transmission bands, 389

transmission electron microscopy, see TEM

trial-and-error methodology, 34, 120, 135, 137, 154–5,

181, 187, 190–1, 195, 206, 214, 229

triangulation, 165, 294

tunnelling, 216

tunnelling conductance, 219, 360, 416

tunnelling matrix element, 221

tunnelling probability, 69

turbomolecular pumps, 6

two-body collision, 58

two-dimensional periodicity, 3, 25–6, 129, 150

two-dimensional point groups, 28

two-dimensional space groups, 29

two-hole density of states, 350

two-photon photoemission (2PPE), 318–21, 381

UHV, 2–7, 16, 18, 35, 38–9, 106, 142, 210, 234, 240,

251, 262, 285, 303, 309, 355, 372, 390, 405, 408–

10, 435, 459, 465

Ullmann reaction, 234

ultra-high vacuum. see UHV

ultraviolet photoelectron spectroscopy, see UPS

undulator, 296

UPS, 14, 37, 48, 287–303, 322–3, 325–6, 328, 359–60,

378, 382, 420–9, 431

V2O3(0001), 78

valence-band photoemission, 287–303, 328

van der Waals forces, 10, 170, 236, 240

vertical manipulation, 233–4

vertical transitions, 288, 334

vibrating capacitor method, 378

vibrational amplitude, 132, 239, 244, 246, 330

vibrational damping, 218
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vibrational linewidth, 396

vibrational modes, 91, 334, 384–5, 397, 400, 402, 407,

409, 412, 414–16, 419, 464, 466

vibrational spectroscopies, 120, 383–412

vibrationally mediated surface chemical

transformations, 416

vicinal surfaces, 116–17, 119, 369

Victoreen formula, 329

W{100}, 437, 448, 450–3

W{110}, 259–60

wavenumbers, 383

wiggler, 19

Wigner–Seitz cells, 369

Wood notation, 32–3

work function measurement, 14, 368–80

XANES, 193, 199, 271, 353, 355, 357, 381, 431, 470

XMCD, 271

XPD, 13, 183–4, 189, 193, 199, 333

XPS, xii, 12, 14, 16–18, 36–51, 53–9, 75, 82,

85, 87, 92–4, 96, 163, 182, 267, 269, 274, 287,

295, 328–30, 334–49, 354, 381, 420, 430, 456,

464, 470

XPS–AES comparisons, 57

X-ray absorption, 160

X-ray absorption fine structure, see EXAFS, SEXAFS,

XANES, NEXAFS

X-ray diffraction, 18

X-ray emission, 39, 54, 57, 160, 193, 355–6, 381

X-ray fluorescence, 16

X-ray magnetic circular dichroism, see XMCD

X-ray photoelectron diffraction, see XPD

X-ray photoelectron spectroscopy, see XPS

X-ray photoelectron spectrum, 41

X-ray refractive index, 146

X-ray source, 18, 38–9, 41, 43, 48, 57,

304–5, 356

X-ray standing waves, 157–67, see also XSW and

NIXSW

XSW, 160, 162, 164, 167

zero energy emission, 378

zero-order diffraction, 182
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