
Index
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emission probability 60
experiments 42, 43
spectroscopy 118, 119, 124, 129

(e,3e) experiments 42

adsorbates 66
AED see Auger electron diffraction
affinity 156
Ag/TiO2 181
alkali metal halide 153
alloys 66
angle resolved APECS 183
angular-resolved detection 58
anion 144, 145, 150, 153, 157
APECS see Auger photoelectron coincidence

spectroscopy
AR-APECS see angle resolved APECS
atom–surface scattering 144
Auger cascade 198
Auger electron 197, 198

diffraction 184, 188
Auger emission 199
Auger spectroscopy 176
Auger stimulated ion desorption 206
Auger–photoelectron coincidence spec-

troscopy 159, 174, 183, 197, 206,
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119, 124, 125

band width 94, 95
Bethe–Salpeter equation 25
binary collision 144, 154
Bloch spectral function 61
Bloch wave vector 58
Brillouin zone 18, 83, 91–94, 96, 101
BSE see Bethe–Salpeter equation

C60 32–34, 37, 39
channelplate 146, 148
channeltron 146, 153
charge exchange 130, 131, 134, 137, 142
charge transfer 144, 147
Cini–Sawatzky

model 199
transformation 178

Clausius–Mossotti 33
Clebsch–Gordan coefficients 185, 186
coaxially symmetric mirror electron energy

analyzer 206, 208
coincidence 42, 43, 174–177, 179, 181

electron spectroscopy 72
photoelectron 199–201
spectroscopy 197
technique 40

coincident studies 144
COLUMBUS 131, 135
complete experiments 42
Compton scattering 108, 112, 115
copper 17–23, 25, 26, 28–30
core hole 197, 199, 200
core level 174–177, 179
core-hole decay 162–164, 170, 172
core-level electron photoionization 159
correlated photoelectron line 199
correlation 177, 179
Coster–Kronig

decay 198
electron 159
transitions 183

Coulomb
correlation 120
interactions 19, 32, 33, 40

covalent states 134, 135, 137, 138, 140, 141
crystal momentum 62
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Cu/TiO2 179–181
cumulant expansion 89, 98–101
CVV Auger transition 178
cylindrical mirror electron energy analyzer

206, 208

Davidson correction 135–137, 142
DBSE see dynamical Bethe–Salpeter equa-

tion
deconvolution 88, 97, 98
defect 176, 179
Demkov theory 154
density functional calculations 34, 38
density functional theory 1, 7, 17, 131, 133
density of states 119, 124
desorption induced by electronic transitions

206
DFT see density functional theory
dichroic effects 196
dielectric constant 33
dielectric function 19–23, 25, 30, 32–34
differential cross section 37, 39
diffraction 64–66, 85, 86, 88, 93, 95–97, 101,

186, 187, 194, 195
dipole-transition 160
disorder broadening 201
disordered alloys 201
dispersion 83, 84, 90, 92–94, 100, 101
dynamical Bethe–Salpeter equation 28
dynamical mean-field theory 3

EELS see electron energy loss
electron emission yields 144, 145, 148, 152
electron energy distribution 68
electron energy loss 17, 21, 24, 30
electron energy-loss spectroscopy 33
electron impact 45, 47, 50, 54
electron momentum density 105, 115
electron momentum spectroscopy 84
electron pair emission 118
electron pair probability distribution 184
electron pairs 58, 60
electron scattering 68, 69
electron stimulated desorption ion angular dis-

tribution 213
electron–electron coincidence 193
electron–electron scattering 62
electron–hole interaction 20, 25, 26, 28, 30
electron–hole pair 33, 35

electron–ion coincidence 206
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dence 206, 207, 214
electron-removal spectroscopy 33, 40
electronic correlation 32, 62, 66
electronic interaction 144, 153
electronic structure 68, 77
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142
energy loss spectroscopy 147
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coincidence 206, 207
exchange and correlation effects 34, 37
exchange correlation 17
excitation probability 34
excitations 135, 137
excitonic lifetime 28
excitons 17, 25, 28

Fe(110) 118, 119, 124–128
ferromagnetic surfaces 118
ferromagnets 66
final state interactions 105, 113–116
finite size effects 32
first Born approximation 47
first-principles approach 3, 5, 9
full-potential linear muffin-tin orbital 85, 88,

90–92

generalized oscillator strength 45
grazing scattering 144, 149, 156
Green’s function 2, 3, 7–13, 59
GW approximation 2, 19, 84, 89
GW+DMFT 3, 8–10, 13, 14

Hartree–Fock
calculations 34
orbitals 35
theory 131–135

Hedin equations 19
Hermann–Skillmann tables 187
highest occupied molecular orbital 133
hole alignment 183
HOMO see highest occupied molecular or-

bital
Hubbard U 3
hyper-thermal hydrogen 144

inhomogeneous electron gas 34
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insulator surfaces 144
intensity 120, 121, 123
ion–surface collision 130, 142
ionization 42, 43, 45–47

jellium model 130

Kohn–Sham orbitals 18
Koopmans’ theorem 133

Landau–Zener theory 154
LDA+DMFT 3, 7–9, 12–14
LDA+U 3
Lehman representation 19
LiF 130–136, 138, 141, 144–146, 149–157
lifetime broadening 97, 101, 113–115, 161,

163, 164, 166, 184
line-shape 197, 199
local density approximation 1, 7, 34, 38, 88
long-range charge oscillations 21
Luttinger–Ward functional 9

Madelung potential 132, 138, 154
many-body

effects 160
perturbation theory 17, 30
techniques 32

Martins–Troullier pseudopotentials 18
MBPT see many-body perturbation theory
MCSCF see multi-configuration self-

consistent field
mean field

approximation 134
Hamiltonian 35

metal surface 145
mirror

plane 122, 124
symmetry 122, 123

mirror plane 123
momentum density 43
Monte-Carlo procedure 39
Mott–Hubbard insulators 2, 6
MR-CI see multi-reference configuration in-

teraction
muffin-tin potential 187
multi-configuration self-consistent field 135
multi-reference configuration interaction 135
multiple scattering 61, 87, 88

nano-size materials 32

neutral excitations 17
nickel 2, 3, 5, 6, 12–14
non-first order effects 48, 54
non-local spectral density 59

on-site screening 32
one-electron potential 120, 124
one-particle Green’s function 18
optical limit 42, 45–47, 56
optical properties 17, 25
oxygen adsorption 68, 78
oxygen vacancy 175, 176, 179–181

pair angular distribution 183
pair-wise angular mode 189
PAM see pair-wise angular mode
particle–hole excitation 35, 36
perturbation expansion 41
photoemission 175, 176, 179, 180
plasmon-pole approximation 19
plasmons 17, 21, 29, 30
polar-angle-resolved time-of-flight ion mass

spectrometer 206
polarizabilities 33
polarization 131, 134, 137, 142

function 21, 25, 27, 28, 30
PPA see plasmon-pole approximation
pseudopotentials 18

quantum interference 184
quasiexcitons 28
quasiparticle 17, 18, 20–24, 30
quasiparticle energy 1

random phase approximation 21, 32, 34
with exchange 39

random-phase approximation 17
reaction plane 118, 122–128
reciprocal lattice vector 61, 65, 66
reflection mode 58, 60
Rehr–Albers separable representation 187
RPA see random phase approximation

SBD see surface barrier detector
scattering cross section 121–123
screened interaction 5, 9
screening 32, 33, 39, 40, 130, 131, 134–137
secondary-electron emission 69, 72, 159–161
selection rules 118–120, 122, 123
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self-energy 2–13, 83, 84, 159, 160, 162–165,
169, 172

operator 18
spectral function 19

self-trapped defects 130
semiconductors 66
shell confinement 38
Si(111) 206, 207, 210, 216, 219
silicon 84, 85, 87, 88, 91, 97, 101
silver 17, 22–26, 28–30
SIMION 3D 206, 209, 213, 215, 217, 218,

220
solid surface 68, 69
spatial symmetry 118, 122, 123, 125
spectral

function 85
intensity 160, 166, 169
momentum density 83, 85, 86, 93, 95,

96, 101
spherical harmonics 185
spherical-wave propagators 187
spin asymmetry 118
spin polarization 118, 126–128
spin–orbit coupling 59
spin-unresolved detection 186
strongly correlated systems 1–3, 32
structure studies 43
supercell 130, 131, 133
surface 174–177, 179–181

barrier detector 146
exciton 150, 155
resonance 124, 126
sensitivity 184, 193
state 118, 124, 128

synchrotron 175, 197, 199
radiation 207, 210, 219

TDDFT see time-dependent DFT
threshold behavior 151
Ti 3p 175–177, 179–181
Ti M23VV 174–177
Ti3+ 174–176, 179, 181
time-dependent

DFT 17
perturbation 35

time-of-flight 146, 148
difference spectrum 219
ion mass spectrometer 206, 208–210,

213, 214, 216, 220, 222
TiO2(110) 174–176, 179, 181
TOF see time-of-flight
transition metal compound 174
transition operator 58, 59
translation energy spectroscopy 146, 150, 157
transmission mode 58, 61
two-step model 184, 190–192

valence
band 145, 150, 153
electron 118–124, 126–128
hole 162

wave-packet-propagation 156
wide-band gap 131

insulators 66
Wigner–von Neumann non-crossing rule 140
workfunction 131

X-ray photoelectron spectroscopy 159
XPS see X-ray photoelectron spectroscopy

zone scheme 95, 96




