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acoustic branch 152
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adiabatic approximation 113 ff., 151
Ag 248,329
AgBr 154
AlSb 36
Al 151, 243, 318, 325, 329
amorphous materials 105, 350
anharmonic constants 186
anharmonic effect 150, 182, 245, 321
Ar 139
argon 92
asymmetry parameter 1 40
a-T]J33 F667 364
Au 329, 334, 342
7Au 83,181, 327, 333
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BaSnO; 205ff.
bec see cubic
Bessel function 11, 13, 269, 274
— modified 375

bis(3-methylpentadienyl)iron 356
black absorber 12
bond-charge model 139
Born—Mayer potential 139
Born-Oppenheimer theorem 113
Born-von Karman theory 113, 146, 165,

355
Bravais crystal 181, 184
Bravais lattice 149, 305, 310, 321
Breit-Wigner formula 9
Brillouin zone 126, 131, 135, 143, 155, 171

c

C (diamond) 151
CeH4(OH), 188
CgCs 192

center shift 346
central force approximation 316, 384
Clebsch—Gordan (C-G) coefficients 52, 60,
193

(CN3Hg)2[Fe(CN)sNO] 281, 299
coherent elastic scattering 229 ff.
coherent state 21

— harmonic oscillator 17

— pseudo-classical 18
constant-Q method 162
copper 164
correlation function, time-dependent 287
cosine effect 94
Cr 64,319, 329

138Cs 192, 195
Cu 149, 151, 246, 319, 325, 328, 329
CusFeS,; 88
cubic
— body-centered (bcc) 120, 125, 128,

313, 345, 380, 393
— face-centered (fcc) 119, 125, 128, 150,
183, 201, 313, 380, 393
— simple 393
CulnSe, 172
CuRh1_95 Sn0_055e4 189
Cu—Zn alloy 347

d
damped harmonic oscillator function
363
DB see dynamical beats
Debye
—model 24, 143, 145, 149, 190, 198,
202, 312, 345, 346, 348
— temperature 24, 26, 145, 149, 177,
190, 236, 249, 281, 309, 335, 342, 345,
352
Debye—Waller factor fp
2291F, 241, 245 ff.
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density functional theory (DFT) 165, 168, 355 Fe 149, 294

density of states (DOS) 24, 142 ff., 165 Fe 8, 33,39, 43,51, 82, 180, 200, 283, 327,
—host 333 334, 356
— impurity 333 a-Fe 34, 36,56, 57, 66, 100, 149, 191, 206,
— partial 172, 286, 292, 299, 359 265, 283, 294, 299, 342, 356
— partial vibrational 354, 366 Fe nucleus (*’Fe) 3
—phonon 190, 253, 259, 285, 291, 293, Fe(CsHs), 88, 206, 356
295, 298, 311, 366 [Fe(CsH703)3]3 355
— vibrational 317, 352, 358, 359, 362 [Fe(CN)s]*~ 355
diamond 26, 150, 335f. [Fe(H,0)q]3* 355
dispersion relation 124, 126, 138, 141 Fe[Co(CN)s] 151
Doppler Fe[Ir(CN)s] 151
— broadening 4 Fe[Rh(CN)¢|] 151
—effect 2, 14,79 Fe?* 45,54, 189
— energy shift 2 Fe,O; 35, 299
— second-order effect 73 o-Fe,O3 88, 206, 216, 223
— transverse Doppler effect 196 ff. a->’Fe,03 261
—velocity 6, 64, 373 Fe,Tb 294
Doppler shift, second-order 148, 177, 318, Fe3* 45,54
322, 333, 345, 348 Fe;Al 294
DOS see density of states Fe;BOg 227
61Dy 56, 83, 258 FesNigP4Bs 105, 351, 353
DY3F€5012 358 F667Tb33 294
dynamic response function 341 Fe;4SijpB1s 351
dynamical beats (DB) 265, 274, 281, 284 Fe;sP1sCip 351
dynamical matrix 123 ff., 165 FegoByy 353
Dyson equation 308, 317 FeBO3; 294, 364
FeBO; 261
e FeC,Ni 364
E2-type radiation 195 FeCl, 189
effective magnetic field 53 ff. FeCO; 50
effective thickness t, 10, 72, 85, 269, 274, 278 FeF, 189
effective vibrating mass 177, 198, 355 FeF; 51
Einstein model 143, 323, 326 FeGe powder 60
Einstein temperature 144, 177 Fe-Rh-Ni polarizer 64, 70
Einstein-Debye formula 346 Fermi contact field 54
Einstein-Debye model 323 Fermi pseudopotential 157
electric field gradient (EFG) 31, 43 ff. ferrocene 88, 356
electric quadrupole interaction 29, 38 ff. ferrous halides 37
electronegativity 37 FeS, 206
electron—electron interaction 168 Fe-Si 64
enhancement of coherent channel 266f. FeSO4-7H,O 88
1%6Er 56 first-principles methods 165 ff., 299
I51Ey 56, 83, 258, 294 force constant 117, 138, 150, 152,
Eu,Ti;O0; 193 291
EuBa,Cu;0; 205, 206 — central forces 383 ff.
EuBa,Cu3;07_s 189 — host-host 305, 310
exchange-correlation energy 169 — impurity-host 305, 310, 322
extrapolation method 165 — matrix 166, 380
—ratio 326, 333, 346
f - tensor 307
face-centered cubic (fcc) 119, 125, 128, 150,  Fourier transform 108, 184, 296, 306
183, 201, 313, 380, 393 Fourier-logarithm decomposition 296

—crystal 134 fractional absorption intensity 12



g
GaP 152
GaSb 36

Gauss—Newton method 105, 108
155Gd 56, 83,195
Gd,Ti,0; 195
Ge 325,330
Ge(Li) 92
g-factor 52
G-K effect see Goldanskii—Karyagin effect
Glauber’s formula 23
Goldanskii-Karyagin effect 192 ff., 281, 343
Green’s function 152, 184, 306, 308, 314,

385

— matrices 390

Griineisen constant 185, 190
guanidinium nitroprusside 281

h

harmonic approximation 115 ff., 140, 166,
180, 234, 341

harmonic lattice 120

harmonic oscillator 16

Hartree functional 169

hcp-Fe 191

heat capacity 141

helicity 62, 66

Hellmann-Feynman theorem 166

Hesse method 105

Hessian 166

hexacyanoferrate(II)

W0Hg 258

1% Ho 56

HoFe, 66

hydroquinone 188

hyperfine interactions 72

359

i

1291 83

impurity dynamic response function 309

impurity site moments 320 ff.

impurity space 307

impurity, interstitial 333

impurity, substitutional

indium 146

InSb 36

internal conversion coefficient 83
— partial 286

Ir 206,329

Plr 5,8,56

irreducible representation 313, 394

isomer shift 29, 31ff., 72, 105, 348
— calibration of 34f.

isometric state 9

305, 382
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k
K 149
K 82

K3 FG(CN)(, 88

K4Fe(CN)s-3H,O 88, 205, 206, 225
KCl 243, 246

Keating model 139
K-fluorescence photons
Kohn-Sham equations
Kr 139

8BKr 258
Kramers—Kronig relations
krypton 92

214, 286, 289
170

389

I

Lamb-Méssbauer factor fiy 229fF., 281,
291, 295, 299

Laplace equation 40

lattice vibrations 123 ff., 139, 311

lattice wave 115, 122
°Li 154
‘Li 154

linear response 166 ff.

Lipkin's sum rule 7, 25, 291

local density approximation 172
localized vibrations 152 ff.
Lorentzian distribution 9, 108
low-temperature anharmonicity 188

m

M1-type radiation 52

M1-type transitions 221

magnetic dipole interaction 29, 51 ff.

magnetic hyperfine field 55, 63, 73, 86,
105

magnetic hyperfine splitting 55

Mannheim model 313, 322, 324 1T, 333

Maradudin—Flinn model 323

mass absorption coefficients 10, 85, 396 ff.

mass defect approximation 317

McMillan ratio 200, 327

mean-square displacement 7, 151, 155,
177F,, 189, 245, 309, 335, 343, 345, 358,
391f.

mean-square velocity 155, 177 ff., 197,
310

Mo 329

mode

— acoustic 358

— composition factor 358
—gap 154

— intermolecular 355

— intramolecular 355

—localized 311, 317
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- longitudinal 138

—normal 122, 129, 131, 140, 318

— resonance modes 311, 317

—resonant 154

— stretching 361

— transverse 138
moments of frequency distribution 146 ff.
Morse pair potentials 139
Mossbauer diffraction 216, 223 ff.
Mossbauer effect 5, 6, 73, 151

— phonon-assisted 297, 361
Méssbauer lattice temperature 356
Mossbauer spectroscopy 6, 72, 253 ff., 295

— conventional 298

— energy domain 253, 280

— spectrometer 79 ff.

— synchrotron 202, 253 ff., 298

— time domain 253, 265, 280

n
Na 149, 151
Naj[Fe(CN)sNOJ-2H,0 88, 206
Na,Fe(CN)s-10H,0 336
NaCl 246
NaF 143
Nb 329
NbsSn 189, 201
Nd2F614B 56, 70
Ne 139, 150
neon 92
neutron scattering 156 ff.
neutron scattering, inelastic
(NH,),Mg*’Fe(CN)s 274
(NH,4);MgFe(CN)s 359
Ni 151, 243, 329, 342
6INi 56
[Ni(CN)4]>~ 355
normal coordinates
normal mode 122
ZINp 33, 56, 83
nuclear Bragg scattering 220, 225, 229ff.,

259, 265, 278
nuclear exciton 265f., 271
nuclear forward scattering 214, 220, 229 ff.,

259, 271, 281, 295, 298
nuclear resonant scattering 155, 214

— inelastic 155, 295, 298, 318, 362
— inelastic incoherent 289

366

22,120

o

operator
— annihilation 16, 20
— creation 16, 20
— density 18

— displacement

— Hermitian 18
optical branch 152

— longitudinal 131
optimal sample thickness 84
l‘)los 5

17, 20

[
Pb 151, 218, 248
Pd 84,328, 329
Pd;Sn 201
Pdgosizo 353
phonon annihilation probability 291
phonon creation probability 291
phonon-phonon interaction 182
plane-wave basis 171
polarization 62 ff.
— n-polarization 64, 69, 262
— o-polarization 64, 69, 262
—vector 63,122, 164
principal axis system 31, 40, 48, 56
pseudo-classical quantum states 16
pseudoharmonic approximation 185 ff.
pseudopotential approximation 171
Pt 325,328, 329
Pt absorbers 6

PtB, 188
PtCl, 188
q

QB see quantum beats

quadrupole splitting 72

quantum beats (QB) 265, 274 ff., 284
quasiharmonic approximation 185

r

Rayleigh scattering 214, 233

reciprocal lattice 125

recoil energy 2, 161

recoilless fraction f 2, 6, 16, 21, 26, 73, 148,
161, 177, 183, 192, 202, 295, 309, 328, 333,
342, 391f.

reduced rotation matrix 220

refractive index 272

resonance absorption 9

— coefficient 85

resonance fluoroscence 1

resonance modes 311

Rh 84,329

PRu 56

S
saturation effect
Sb 36

13, 71f, 86



1215p - 36, 37, 39, 83
scattering amplitude 230
scattering process
—slow 215, 220, 232
—fast 215, 232

second-order Doppler shift 73, 196, 291

self-consistent field 170
Si 241,325

Si(Li) 92

simple cubic 393
49sm 56

1195n 8, 37,57, 82, 181, 201, 258, 294, 327,

330, 356
%-Sn 294, 325, 330
f-Sn 294, 342
Sn0, 206, 294
SNP see sodium nitroprusside
SnSb 36
SnTe 201
sodium nitroprusside (SNP) 88
— NayFe(CN)sNO-2H,0 34
specific heat 155
speed-up effect 265 ff., 269
SrFeuOlg 70
SrFeO; 294
stainless steel 294
supercell 171
symmetry coordinates 314, 393

synchrotron radiation 65, 155, 213, 253, 298

t

Ta 329

181Ta 37,83

159T‘b 56

Tb33F€67 364

TbAlL, 206

TbO; 206

15Te 83,92

thermal diffuse scattering (TDS) 235
thin absorber approximation 12, 102
thin film 363

Thomas—Raleigh formula 234
Ti(Fe) alloy (8-) 345

time domain Mdéssbauer spectroscopy 265,

280

Subject Index

19Tm 56
transmission integral 10, 108

u
unitary transformation 147

v
V325,329
van der Waals forces 355
VDOS see density of states, vibrational
velocity calibration 99 ff.
— absolute 100ff.
velocity transducer 8, 80, 95
Visscher model 323

w
W 206, 329, 364
waveguide 362
waves
— evanescent 362
- longitudinal 133
— standing 136, 362
— transverse 133, 138
Window method 106

X

Xe 139

xenon 92

x-ray absorption edge 92
x-ray diffraction 151
x-ray scattering 155

Y
70Yh 56
YFe, 353
z

Zeeman effect 51

zero phonon process 6, 160, 235
zero point energy 140

Zn 151, 246, 342

77Zn 83,180, 341, 347

ZnO 342

ZrgsFegps 353
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