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ABCs, see additional boundary conditions
acoustic phonons; see Phonons
acousto-optic tensor  58ff, 66ff
additional boundary conditions
electron-gas 172, 175f
excitonic  190ff
magnetic 139
AES, see Auger electron spectroscopy
Ag 69,70, 171, 223, 228, 234
Al 66
antiferromagnets
bulk magnetostatic modes 145
bulk magnons 110ff, 115
bulk polaritons 236
Hamiltonian 109
spin-flop transition 116

surface magnetostatic modes 142ff

surface magnons 113ff, 116

surface polaritons 240
antiferromagnetic resonance 111, 145

anti-Stokes scattering
definition 24
magnons 152, 148, 150, 289
via exciton-polaritons 193
see also Brillouin scattering; Raman
scattering
attenuated total reflection (ATR):
angle scan 221
basic principles 218ff
frequency scan 221
Otto configuration 219ff, 223
Raether-Kretschmann configuration
219ff
superlattices 270
surface exciton-polaritons 225f
theory 222ff
attenuation length 9, 12
Au 225
Auger effect 23, 163

Auger electron spectroscopy 12, 22f

band offset 272
basis 2
Bloch’stheorem 4,9, 34,36,93,159,219,
251, 264, 273, 278
boundary conditions
acoustic 36, 43, 250

cyclic 6
electromagnetic 196, 203, 210, 264, 278
electron 159, 272

electrostatic 201
liquid surface 77
magnons 98
see also additional boundary conditions
Bravais lattice 7
Brillouin scattering
acoustic surface modes 56ff
double layer ferromagnets 152
ferromagnetic films 150ff
magnetic superlattices 289
principles  23ff
resonant 188ff, 192ff
Brillouin zone 4,8
bulk continuum 47, 94, 146f

causality 18

central peak 64

confined modes 260, 262, 274, 298

constant-amplitude approximation 295

correlation functions 312f

Curie temperature 86

cyclic boundary conditions, see boundary
conditions, cyclic

cyclotron frequency

cylindrical surfaces

176, 274
307ff

Damon-Eshbach modes, see magnetostatic
modes, ferromagnetic

dangling bonds 14

dead-layer model 191

decay length; see attenuation length
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decoupling approximation 168, 312
see also random phase approximation
demagnetising factor 129
density matrix 312
DFTS, see dispersive Fourier transform
spectroscopy
diatomic lattice, see lattice dynamics
dielectric function
definition 163f
electron gas 169ff
excitonic 189
intensity-dependent 215
ionic crystals 177ff
longitudinal 165
RPA 170
semiconductors 179
superlattice 267
transverse 165
differential cross section
definition 27
formula 32, 61
light scattering by magnons 102
dipole—dipole interaction 87, 128ff
dipole-exchange
modes, ferromagnets 137ff, 142
region 127
dispersive Fourier transform spectroscopy
267f, 276
displacement derivatives 59

edge modes 305ff
EELS, see electron energy loss spectroscopy
elasticity tensor 41
elasticity theory
linear 40ff
nonlinear 304
elastic waves
bulk 10, 42f
single interface 10, 45ff, 304
superlattices  249ff
two-interface 47ff
see also phonons, acoustic
electromagnetic region 127
electron diffraction
low-energy 12, 22, 118
reflection high-energy 22
spin-polarised 118
electron energy loss spectroscopy, principles
28f
electron gas
collective properties 165ff
compressibility 174
dielectric function 169ff
hydrodynamic description 174ff, 177
superlattices
two-dimensional 176f, 203f, 276f
electron states
collective, see plasmons
superlattice single-particle 271ff
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surface single-particle 158ff
electrostatic region 183, 200ff, 204
envelope function 272
EuO 148
evanescent mode 220
exchange interaction 86f, 96
excitons 188f
extraordinary wave 265

Fabry-Perot interferometer 23
Faraday direction 239
Fe 140f, 149, 151ff
FeF, 111
ferroelectrics
bulk modes 121
displacive 202
hydrogen-bonded 120
pseudo-spin model 120
surface modes 123f, 202
surface reconstruction 122ff
ferromagnets
bulk magnetostatic modes 130, 133
bulk magnons 88ff, 102, 104, 121, 123,
129, 147f
bulk polaritons 236f
continuum theory 96ff
dipole-exchange modes 137ff
double-layer system 136f, 152
films 104, 138, 140ff, 150
Hamiltonians 86f, 120
itinerant-electron 169
superlattice magnetostatic modes 287ff
superlattice polaritons 290f
superlattice reconstruction 291ff
surface magnetostatic modes 130ff, 142,
153
surface magnons 93ff, 102, 106ff, 123f,
148
surface polaritons 236ff
surface reconstruction 92, 122ff
two-interface polaritons 241ff
see also magnons
field-effect transistor 177
Floquet’s theorem 4
see also Bloch’s theorem
fluctuation-dissipation theorem 19, 61,
314ff
folded modes
acoustic phonon  249ff
magnon 298f
optic phonon  256ff
frequency dispersion, see optical dispersion
frequency-energy conversion factors 24
Fresnel factor 59

GaAs 67, 185, 193, 198, 230

see also superlattices: GaAs/Al,Ga,_,As
GaP 224, 229, 232f
Ge 57, 164
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grating coupling 219
grating spectrometer 23
gravity waves on liquid 78f
Green functions

acoustic  SOff, 254

basic properties 311ff

dipole-exchange 142

jellium  167ff

magnetic  99ff, 108

superlattices 254, 262, 268, 283

surface matching 56, 162
guided waves

acoustic 50

see also polaritons

Hamiltonian
electron gas 166
Heisenberg antiferromagnet 109
Heisenberg ferromagnet 86
Ising ferromagnet 87, 120
mean-field for ferromagnet 89
harmonic oscillator 17ff
Heisenberg model, see Hamiltonian
Hg 81,83
Hooke’s law 41
hydrodynamics
electron gas 174ff, 203
liquids  74ff

inelastic particle scattering 28ff, 68ff
InSb 171, 187

intercalated compounds 248
interface modes 137

jellium 166
see also electron gas

Kapitza conductance, magnetic 103

KDP (potassium di-hydrogen phosphate)
120

KNiF, 114

Kronig-Penney model 272

Lamb waves 49

Lamé parameters 41, 50

lattice dynamics
one-dimensional 34ff
superlattice  256ff
three-dimensional 40, 69ff

leaky modes 141, 205

LEED, see electron diffraction

LiF 211

light-emitting tunnel junctions 233ff

light scattering, see Brillouin scattering,

Raman scattering

Lindhard function 166, 169, 181

linear-response theory 16ff, 31, 312ff
see also Green functions

liquid crystals 248

liquids
bulk waves 76
surface waves 77ff
long-range surface plasmon (LRSP) 212,
227
Love waves 49ff
Lyddane—Sachs-Teller (LST) relation 179

magnetic resonance, see antiferromagnetic
resonance, spin wave resonance
magnetisation, surface 92
magnetoelastic waves  302f
magnetostatic modes
antiferromagnets  142ff
cylindrical surface 308
ferromagnetic double layer 136f
ferromagnets  130ff
spherical surface 309
superlattices 287ff
magnetostatic region 127
magnons
bulk Heisenberg antiferromagnet 110ff
bulk Heisenberg ferromagnet 88ff
bulk Ising, transverse field 121
continuum theory 96ff
definition 85
edge modes 307f
films 104ff
magnon-magnon interactions 304
semi-classical 90
semi-infinite Heisenberg 90T
superlattice  296ff
surface acoustic 94
surface antiferromagnetic 113, 116
surface Ising, transverse field 124
surface optic 94
MBE, see molecular beam epitaxy
mean-field theory 89, 92, 121
metallo-organic chemical vapour-phase
deposition (MOCVD) 247
microwave experiments 153f
Miller indices 31
mixed excitations 185, 302f
see also magnetoelastic waves, polaritons
MnF, 111, 146f, 241
molecular-beam epitaxy 247
monatomic lattice, see lattice dynamics
multiple quantum well (MQW) 274

Néel temperature 86

neutron scattering 29

Ni 72,118

nonlinear effects  214ff, 303f

nonreciprocal propagation 133, 135, 142,
145, 149, 151, 238, 303

opacity broadening 27, 57, 63, 149
optic phonons, see phonons
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optical dispersion 165, 183
ordinary wave 265
Otto configuration, see attenuated total

reflection

particle scattering, see electron diffraction,
inelastic particle scattering, neutron
scattering
phonons
acoustic 34T, 37, 249ff
confined 259
cylinder 309
optic  37f, 73, 178f, 256ff
sphere 309
see also elastic waves
photoelectron spectroscopy 23, 118
photon-correlation spectroscopy 80f
pinning 95
see also surface anisotropy, magnetic
plasma frequency 170
plasmons
superlattice 276ff
superlattice intersubband 282
superlattice intrasubband 281, 286
superlattice surface 280
surface 197, 199
2D electron gas 203f
3D electron gas 157, 170, 175
see also polaritons
Pockels tensor, see acousto-optic tensor
Poisson’s ratio 41
polaritons
bulk exciton- 188ff
bulk magnon- 235f
bulk phonon- 184ff
bulk plasmon- 184ff
cylinder 309
guided-wave 209, 212ff, 230ff, 243, 245f
Raman scattering 187, 228ff
single-surface  194ff, 229
single-surface, anisotropic media 202f,
245, 270
single-surface, charge-sheet 203f
single-surface, electrostatic 200ff
single-surface, self-guided 215ff
sphere 309
superlattice magnetic 290
superlattice surface 270
surface-exciton  204ff, 225f
surface-magnon, antiferromagnetic 240
surface-magnon, ferromagnetic 236ff
surface, nonlinear 214ff
two-interface 208ff, 230
two-interface magnetic 241ff
power spectrum 19
Poynting vector 200, 217f
p-polarisation, acoustic 44
pseudo-spin model, see ferroelectrics
pseudo-surface wave 45
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Raether—Kretschmann configuration, see
attenuated total reflection
Raman scattering
bulk polaritons 187
folded acoustic modes 253ff
folded optic modes 261f
principles 23ff
superlattice plasmons 284{f
surface polaritons 228ff
random-phase approximation (RPA)
88, 129, 166, 170, 177, 181
Rayleigh wave 45ff, 64ff, 68, 70, 303,
306
RbMnF, 114
reciprocal lattice 3, 7
reconstruction, surface
124, 291f
reflection
acoustic waves 42ff
reflectivity, optical 154, 172f, 241
response function 16ff
see also Green function, linear-response
theory
Reststrahl 177ff, 185, 197ff, 267f
RHEED, see electron diffraction
rough surfaces 234, 309f
RPA, see random phase approximation

1, 12ff, 92, 122,

scalar potential, magnetostatic 131
scattering
atoms see inelastic particle scattering
electrons, see electron diffraction,
electron energy loss spectroscopy
light, see Brillouin scattering, Raman
scattering
neutrons, see neutron scattering
scattering cross section
definition 27
see also differential cross section
screening 157
selection rule, polarisation 60
selvedge 12
semiconductor superlattices
growth 247
simple band model 271f
terminology for electron states 274
see also superlattices
SEXAFS 23
SGFM, see Green function
Si 57, 65, 68, 163, 172f
skin depth, electromagnetic 59
slab modes  48f
sound velocity
longitudinal 42, 76
transverse 42
space lattice 2,7
spatial dispersion 165, 170
specific heat, surface
acoustic 49
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magnetic 117, 119
spherical and spheroidal surfaces 307ff
spin deviation 101f
spin-flop phase transition 116
spin wave resonance 117
spin waves, see magnons
s-polarisation, acoustic 43
sputtering 247
Stokes scattering
conservation rules 31f
definition 24
magnons 102, 148, 150, 289
via exciton-polaritons 193
see also Brillouin scattering, Raman
scattering
Stoneley wave 49
stop band 37, 39, 161, 185, 256, 263, 269,
274
strain tensor 41
stress tensor 41, 75
superlattices
acoustics  249ff
Al/W 257
Brillouin scattering 289
cyclotron resonance 274
definitions and terminology
dielectric function 267
electron states 271ff
ferromagnetic/antiferromagnetic  291f
Fe/Gd 294
GaAs/AlLGa, . As
277, 286
Green functions 262, 268
growth 247
magnetic 287ff
magnetic permeability 290f
magnetic polaritons 290
magnetic reconstruction 291{f
magnetostatic modes 287ff
magnons 296ff

11, 247

254f, 261f, 2671f,

Ni/Mo 289
optical properties 263ff
phonons  249ff, 256ff
plasmons 276f, 286
Raman scattering 252ff, 257, 261f, 284ff
surface modes 256, 2691, 280, 286
surface-active medium 196
surface anisotropy, magnetic 95, 98
surface reconstruction, see reconstruction,
surface
surface ripple scattering 65ff
surface tension 77
SWR, see spin wave resonance

TaC 74

tight-binding approximation 160
time-of-flight (TOF) spectra 30, 69f
torque equations, magnetic 97, 131, 144
transfer matrix 251f, 258, 264, 272f, 299f
twisted state  293f

uncertainty principle 62
unit cell 2
UPS, see photoelectron spectroscopy

viscosity 75

Voigt configuration 132, 236, 287, 290
water 79, 82

waveguiding condition 214

wedge modes  305ff

Wigner—Seitz cell 3

XPS, see photoelectron spectroscopy

Young’s modulus 41
yttrium iron garnet (YIG) 117, 153
zero sound 169

ZnO 206f

ZnSe 226f
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