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stereographic triangle 33
Stern—-Gouy model 285
Stern layer 256
sticking 165
sticking coefficient 11, 156, 158, 162, 163,
164, 166, 166, 170, 173, 228, 230, 231,
232, 233, 234, 292, 359, 363, 367
measurement of 187-90, /188-9
sticking probability 150, 230
stimulated desorption/reaction 420-8
high energy radiation 421-4
IR—visible-UK radiation 425-7
ultrafast—IR—visible-UV radiation 427-8
strain  337-41, 345, 349, 351, 354, 361
strain energy 343-5
strain fields 348
strain-free system 360
strain relief 341-3
strain-relief structure 355
Stranski—Krastanov growth model
348, 361
stream velocity 426
stress 16, 33741
stressor dots 361
structural promoter 33, 319, 321, 322
structure insensitive reaction 300, 304
structure sensitive reaction 300, 304, 344
structure sensitivity 314, 322, 326
sublimation 370
substrate mediated processes
substrate structure 12
subsurface sites 128
sumi-nagashi 274
supercritical fluid-liquid—solid (SFLS) 365
superhydrophobicity 266
supersonic beams 68, 363
vs Knudsen beams 68-71
supersonic jet 69
supersonic molecular beam 70
surface atom density 16, /7
surface charge density 285

346, 347,

410-11

surface Debye frequency 49

surface Debye temperature 54, 91

surface dipole 36

surface energy 260-1, 343-5, 352

surface excess 282

surface explosion 326

surface Gibbs energy 283

surface heterogeneity, implications for
adsorbates 27

surface impact parameter 187

surface kinetics, measurement of 296-302

surface melting temperature 54

surface phonon modes 49

surface potential 37, 285-8

surface recombination velocity 450

surface resonance 45, 45

surface strain 338

surface strain tensor 339

surface stress 343

surface tension 260-1, 265, 271, 283, 337,
343-5

surface unit cell 16

surfaces, importance of 3—4

surfactants 284, 348
synchrotrons 61-3
syngas 313

synthesis gas 313, 380
Tafel equation 450
tapping mode 80
Tasker’s rules 24
temperature programmed reaction spectrometry
(TPRS) 242, 298, 299
temperature programmes desorption
(TPD) 238-46, 239, 241
basis of 238-40
complete analysis of spectra 245
peak 298
qualitative analysis of spectra 240-3
quantitative analysis of spectra 243-6,
244, 246
temporal evolution of electronic
excitations 402-10
terminal value of Mach number 68
terminal velocity 69
terraces 18
thermal accommodation coefficient 167
thermal desorption 419-20
thermodynamic driving force 308



thermodynamic measurement vis
isotherms 238
three-dimensional island growth 347
three-way automotive catalyst 317-20
three-way catalysts 5
time-of-flight (TOF) techniques 399-400
distribution 449
tip induced process 438-46, 440
atom manipulation by covalence
forces 444-6
electric field effects 439
pulling 444
pushing 443-4
tip-induced ESD 43941
vibrational ladder climbing 441-3
tip-induced ESD 43941
titania 25, 26, 437
titanium sublimation pumps 59
transferred charge 441
transition dipole moment 112, 411
transition rate 99

transition state 157, 168, 219, 222, 223, 226,

320, 321
transition state theory 186, 252, 307
of first-order desorption 219-22
translational cooling 172, 173
translational degrees of freedom 69
translational partition function 220
transmission coefficient 219, 222, 230
transmission probability 76
transmittance 114
transverse modes 49
trapping 150, 154, 435
trapping probability 232
tribology 6
true surface state 45
tunnelling 73
turbomolecular pumps 59
Turing structures 326
turnover number 304
two-dimensional gas 130
two-photon photoemission 102, /03
two-temperature model (TTM)
407-8

UK bulk chemical production 296, 297-8
ultimate pressure 58
ultrahigh vacuum (UHV) 57-60

attaining 58-60

Index 485

need for 57-8
ultraviolet photoemission spectroscopy
(UPS) 91, 97-102
unit cell 86
universal curve 85

vacuum level 40, 46, 75, 289
vacuum pumps 59
valence band 35
valence band maximum 38
valence electrons 35
van der Waals forces 268-9
van’t Hoff equation 238
vapour pressure 263
vapour-liquid—solid (VLS) 365, 369
vapour—solid—solid (SLS) 365
Vegard law 340, 361
velocity distribution 400
velocity of heavy gas 70
velocity slip 70
vertical manipulation 445, 446
vertical stacking 361
vibration degrees of freedom 69
vibration of solids 48-50

bulk systems 48-50

nanoscale systems 50
vibrational ladder climbing 441-3
vibrational partition function 221
vibrational relaxation 418, 441
vibrational spectroscopy 109-11, 111, 112
vibrations, adsorption and 178-9
vicinal surfaces 17-19, 18, 300
volcano plot 328, 332
Volmer-Weber (VW) growth 347,

348, 366

Volta potential 285

water gas shift reaction 304, 319, 323,
380

water/solid interface, structure of 258-60,
259

wavevector 49

Weinberg 232

wet etching 373

wetting 265, 270, 345, 347, 351, 361

whiskers 364

Wood’s notation 89, 90

work function 36, 36, 41, 98, 101, 105,
288, 289
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Waulff construction 344 Young equation 265, 345
wurzite 24 Young—Laplace equation 263
yttria nanocrystals 6
xeria 24
X-ray photoelectron spectroscopy (XPS) 91, zeolites 23, 59, 296, 322
92-7, 99-100 zincblende structure 25

quantitative analysis 96-7 zone of silence 67



