Index

aligned coupling scheme, 119, 124 blocking effects, 58, 330
alignment, 122, 127, 136 Bogoliubov equations, 60
effective, 142 Bogoliubov—Valatin transformation, 58,
ANG bosons, 74, 90 311
phonon velocity, 90 broken symmetry, 6
annihilation operators gauge invariance, 66, 76
bosons, 288 symmetry restoration, 80,
fermions, 40, 280 330
antisymmetric wave functions, 280
average potential chemical potential, 55, 33
effective mass, 177, 212, 293 coherent pairs, 46
imaginary part, 211 Cooper pairs, 19, 266, 271
isovector part, 180 coupling constants, 185
non-local, 292 self-consistent, 188
parameters, 209 creation operators
velocity dependence, 292 bosons, 288

fermions, 40, 280
backbending, 29, 121

band crossing, 29, 121 deformations
frequency, 126 band crossing, 121
BCS theory in gauge space, 78
gap equation, 57, 314, 318 deformation parameter, 165, 184, 187,
interaction energy, 57 190, 207, 220
mean field, 60, 76, 310 degenerate model, 42
residual interaction, 78 BCS approximation, 65
single j-shell, 320 delta-function potential, 41
wavefunction, 53, 318 density of states, 210
Bloch—Horowitz doorway states, 204
energy denominators, 221, 234 d-state pairing, 128
perturbation theory, 221, 234 dynamical shell model, 205
374
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effective mass, 208
k-mass, 180, 212, 293
self energy, 206
Skyrme interaction, 182
w-mass, 212, 294
energy gap, 40, 44, 57, 221, 227,
236
exchange interaction
Pauli corrections, 308
exotic decay, 155
exotic nuclei, 257
nucleus 2Be, 275
nucleus ''Li, 258
soft dipole resonances, 154, 191, 270

Fermi energy, 36, 55
Fermi momentum, 36
fluctuations and symmetry restoration,
327
rotation about an axis, 328
rotations in gauge space, 329
flux quantization in a superconductor,
25

gap equation, 57
gap parameter, 45, 57, 224, 230
effective, 36
gauge invariance, 6, 66
angle, 66
space deformations, 76
transformation, 77
symmetry breaking, 66, 91,
330
giant quadrupole state
damping width, 197
energy, 196
Ginzburg-Landau theory, 24
phase, 24
Goldstone mode, 6
Goldstone bosons, 74
ground state pair correlations, 46

hard core interactions, 173-201, 204
harmonic oscillator potential, 209
frequency for nucleus, 30

Index

shell structure, 146

superdeformed, 146
Hartree—Fock potential, 177

Skyrme interaction, 199, 241, 249

induced pairing interaction, 325
density and magnetic modes, 249
estimate, 219, 223
pairing gap, 227, 230, 236
phonon exchange, 205
relation with omega-mass, 215

interactions in nuclei
bare, 171
pairing, 14, 36, 221
phonon exchange, 205, 211
renormalized, 215

inertia parameter (pairing)
exotic decay, 155, 159
surface vibrations, 165

intrinsic states, 78, 224, 341

intrinsic system, 79, 324, 341
deformed nucleus, 139, 328
gauge space, 78

irrotational flow, 9, 193
giant resonances, 191
superfluidity, 4

isospin, 69

Jahn-Teller effect, 72
Josephson

effect, 356

phase, 357

K-isomers, 164

level densities, 35, 63

liquid drop model
surface energy, 165

London equations, 4

macroscopic phase, 3
macroscopic wavefunction, 3
mass parameter
barrier penetration, 161
exotic decay, 162

https://doi.org/10.1017/9781009401920.026 Published online by Cambridge University Press

375


https://doi.org/10.1017/9781009401920.026

376 Index

mass parameter (cont.)
hopping, 157
level crossing, 156
pairing, 158
for surface vibrations, 165
mean-field theory, 177, 310
residual interaction, 79, 335
metal clusters, 168
moment of inertia
cranking, 69, 322

creation operator, 40, 52

distortion, 66

d-state, 128

effect of rotation, 126, 133, 137

effect on moment of inertia, 69, 118,
141

energy gap, 44, 59, 76

pair transfer, 64, 68

static pair deformation

transfer enhancement, 46, 106, 109

first, 141 pairing

influence of pairing, 69, 117
Inglis formula, 322
for pairing rotations, 117
rigid rotation, 118
second, 142
monopole pairing, 111
multipole expansion
surface deformation, 184
two-particle interaction, 38

neutron—proton pairing, 70
neutron stars, 30

glitches, 120

superfluidity, 120, 244
nuclear forces

bare, 171

pairing, 36, 41

renormalized, 217, 222, 225
nuclear masses, 15, 35, 199
nuclear matter density, 36, 42
number projection, 52, 153

occupation number representation, see
creation operators and annihilation
operators
octupole vibrations, 167
odd—even mass effects, 17, 33, 35
one-particle operators
effect of pair correlations, 68
particle-hole conjugation, 286

pair correlations, 33
blocking effects, 58
collapse, 128
correlation energy, 61
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correlation length, 26
correlation energy, 61

energy, 17, 44

exotic nuclei, 257

fluctuations, 55, 138

force, 36, 41

gap equation, 57

gap parameter, 44, 230, 236
interaction, 36, 41

isomers, 113

and isospin, 69

moment of inertia, 117, 330, 332
odd—even staggering, 17, 35
phase transition, 94, 101
rotations, 47, 84, 88

shell effects, 27, 30

strength, 41

superdeformed bands, 144, 163

pairing force, strength G, 41
pairing gap, due to bare nuclear force,

170

pairing rotations, 88

moment of inertia, 84, 86, 332

pairing vibrations

application to Pb isotopes, 102
application to Sn isotopes, 106
normal system, 95, 102
multipole modes, 108
pair-addition mode, 95, 102
pair-removal mode, 95, 102

in 2%Pb, 102

phase transition, 101, 153
superfluid system, 95, 106
two-level model, 92
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Index

particle hole transformations, 287
time reversal, 287
particle number
conservation, 83, 332
fluctuations, 54
particle vibration coupling, 184,
299
coupling constant, 193
effective two-body interaction, 217,
223
self-energy, 198, 206
particle number projection, 53, 153
phase rigidity, 3
phonon exchange interaction, 199
estimate, 223
matrix element, 221
microscopic calculation, 223
pairing gap, 230, 236
Pauli corrections, 308
slab model, 231
phase transition, 101, 117, 225
preformation factor
alpha decay, 161
exotic decay, 161

quadrupole pairing, 111
quantum size effects, 26
in superconducting grains, 28
quasi-boson approximation, 79,
290
quasiparticles, 59, 79
one-quasiparticle states, 59
two-quasiparticle states, 59, 315
quasiparticle RPA, dispersion relation,
191
quasi-spin, 42, 45, 56
wavefunctions, 45

Richardson’s equations, 49
Richardson’s wavefunction, 48
random phase approximation (RPA), 184,
297
dispersion relation, 187
equations, 80
ground-state correlation energy, 200

3717

response function, 145
solution for pairing Hamiltonian, 335
restoring force for surface vibrations,
165
rotations in gauge space, 78, 329

Schafroth pairs, 22
seniority, 43, 50
single particle level spacing, 35, 63
single-particle states, 209
damping width, 196, 210
hole-states, 286
self energy, 298, 206
sound
fourth, 6
zero, 6
spectroscopic factor, 305
single particle, 214
spontaneous symmetry breaking, 72
strength parameter of pairing force,
42
sum rules, 191
superconductors
correlation length, 20, 26
critical velocity, 13
transition temperature, 21
superfluid “He, 8
critical velocity, 12
lambda point, 9
rotons, 10
superfluid *He, 25
superfluidity, neutron stars, 244
surface vibrations
inertia parameter, 166
restoring force, 165
symmetry breaking, 6
gauge, 66
restoration, 83, 332
rotations, 7

Talmi’s binding energy formula, 44
time-reversed states, 19, 24, 37
time-reversal transformation, 198,

286
transmission coefficients, 161
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378 Index

tunnelling out of superdeformed band, critical velocity, 355
144, 163 energy, 353
two-particle transfer enhancement, 85,
88, 323 Weinberg’s chair, 86
vibrational degrees of freedom, 183, 193,  zero-frequency mode, 82,
195 332
vortices in nuclei, 349 zero-point fluctuations, 81
angular momentum, 350 zero sound, 6
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