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Born—Oppenheimer approximation, 162
Born—Oppenheimer basis, 163
Born—-Oppenheimer-type processing, 169
Bose—Einstein condensation, 8

bounce, 35, 153

bounce action, 36, 152
Brillouin—Wigner perturbation theory, 147
bubble, 54, 65

bubble potential, 59

bumpy slope, 14, 19, 51

Caldeira-Leggett assumption, 166
Caldeira-Leggett effective action, 156
Caldeira-Leggett formula, 52
Caldeira-Leggett trick, 155
cavitation, 62

classical decay rate, 28

classical nucleation, 54

closure, 79

coarse-grained density operator, 184
coherence, 95

coherent, 95

coherent state, 95, 132, 149
Coleman—Hepp environment, 106
Coleman—Hepp model, 106, 115
collapse of wavepacket, 110
collective degrees of freedom, 7, 13, 119
conditional probability, 174
configuration space, 78

Cooper pair, 44

correlation function, 132, 173, 175
correlation time, 99

Index

counter term, 131

critical bubble, 54

critical excess concentration, 61
critical nucleus, 54

crossover temperature, 28
current-biased Josephson junction, 45

dc-SQUID, 48, 178

DDD, 96
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decaying state, 26, 32
decoherence, 5, 95
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direct-product space, 188
disconnectivity, 9
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dissipation, 96

double bumpy slope, 75
double slits, 1

effective bubble mass, 56

effective Euclidean action functional, 153
entangled state, 4, 169, 183
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field operator, 71
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first-order phase transition, 61
fluctuating force, 46, 128
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fluctuation-dissipation theorem, 43 macroscopic quantum phenomenon of the first kind, 7
flux Hamiltonian, 47 macroscopic quantum phenomenon of the second
flux potential, 47 kind, 7
flux quantum, 45 macroscopic quantum resonant oscillation, 14, 146
fluxon, 45 macroscopic resonant quantum tunneling, 29
Franck—Condon factor, 150 macroscopic resonant tunneling, 29
free tunneling, 15 macroscopic superposition, 3
frequency shift, 102 macroscopically distinct states, 3, 172
functional, 195 macrosystem, 13
functional derivative, 196 macrosystem energy, 100
macrosystem Hamiltonian, 13
Gamow formula, 192 magnetic flux, 44
gauge invariance, 44 magnetic relaxation, 102
gauge transformation, 44 magnetic resonance, 102
Gaussian process, 98 Markov approximation, 129
generalized Langevin equation, 128 mass conservation law, 57, 69
generalized non-linear Schrodinger field, 68 measurement problem, 4
Ginzburg-Landau order-parameter field, 42 Meissner effect, 45
ground-state energy splitting, 22, 30 memory term, 127
metastable state, 15, 25, 54
harmonic environment, 117 metastable well, 15, 25
Hilbert space, 187 microscopic degrees of freedom, 7
homogeneous nucleation, 54 mixture, 11, 95
MMM, 3
imaginary time, 36 Mobius boundary condition, 80
incoherent, 95 modified Born—-Oppenheimer basis, 163
instanton, 37 modified Born—Oppenheimer effective vector
intrinsic nucleation, 53 potential, 164
modified Born—-Oppenheimer representation, 164
joint probability, 172 modified Lifshitz—Kagan formula, 61
Josephson current, 41 MQC, 13
Josephson junction, 41 MQC-situation, 49, 75, 76
Josephson-coupling energy, 47 MQP, 8
Josephson’s acceleration equation, 45 MQT, 13
Josephson’s current—phase relation, 42 MQT-situation, 49, 75, 77
MR, 5, 171
kink, 66
Kramers degeneracy, 88 naive WKB method, 30
negative-result measurement, 114
Langevin equation, 46, 128 noise, 132
Laplace transformation, 103 non-invasive measurability, 171
Leggett program, 6 non-linear Klein—Gordon field, 64
Leggett—Garg inequality, 5, 173 non-linear Schrodinger field, 68
lifetime, 26, 55, 135 north-pole convention, 204
Lifshitz—Kagan formula, 61 nucleation, 54
linearly-coupled harmonic-environment model, 117 Nyquist current, 43
liquid 3He—*He mixture, 53
local realism, 172 ohmic current, 43
London’s penetration depth, 45 ohmic environment, 124
longitude basis, 79 operator ordering, 62
longitude representation, 79, 82 outgoing boundary condition, 191
longitudinal relaxation time, 102 over-complete basis, 79, 204

low-energy effective theory, 70
path integral, 90

macrorealism, 3, 171 periodic boundary condition, 80
macroscopic definiteness, 171 periodic well, 75

macroscopic degrees of freedm, 13 persistence probability, 26
macroscopic linear combination, 3 phase separation, 53
macroscopic quantum decay, 15 phase space, 78, 204
macroscopic quantum nucleation, 61 Poincaré cycle, 33

macroscopic quantum phenomenon, 7 Poincaré period, 33, 183
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Poincaré recurrence theorem, 34
Poincaré recurrence time, 33

position representation, 18
position-represented wavefunction, 18
potential renormalization, 131
pre-exponential factor, 31

projector, 10

proper WKB method, 31

QIMDS, 4, 172

QM, 5,172

quantum decay, 15, 27

quantum decay rate, 28

quantum indeterminacy time, 113
quantum Langevin equation, 128
quantum nucleation, 55

quantum nucleation rate, 60
quantum resonance frequency, 147
quantum resonant oscillation, 13, 24, 146
quantum theory of decay, 189
quantum Zeno effect, 110
quantum Zeno paradox, 110
quantum Zeno regime, 33
quasi-classical situation, 18
quasi-stationary wave, 32, 191

random force, 131

Rayleigh—Plesset model, 56

Rayleigh—Schrodinger perturbation theory,
147

reduced density operator, 184

relaxation time, 102

renormalized perturbation theory, 147

resonance energy, 192

resonance wave, 192

resonant tunneling, 29, 51, 77

retarded Green function, 121

retarded reaction, 122

retarded resistance function, 124, 128

retarded solution, 130

rf-SQUID, 41, 178

rotating-wave approximation, 102

rotation symmetry, 89

SBS, 19

S-Cat, 3

S-Cattiness, 9, 50, 61

Schrodinger’s cat, 3

Schrodinger’s linear theater, 2
separable model, 118

single-domain magnet, 72

special bumpy slope, 19, 51

special symmetric double well, 19, 51
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special tilted double well, 38
spectral function, 123

spin coherent state, 78, 203
spin potential, 75

spin-1/2 decomposition, 200
spin-disentanglement theorem, 202
spin-rotation operator, 199
squeezed state, 132

SQUID, 41, 178

SSDW, 19

stationary point, 37, 153, 198
stationary process, 99
stationary value, 198
stereographic projection, 203
stochastic process, 98
sub-barrier action, 31
sub-ohmic environment, 124
successive measurements, 114
supercurrent density, 44
super-ohmic environment, 124
supersaturated liquid mixture, 53
supersaturation, 53

survival probability, 26
symmetric double well, 14, 19

TAO, 3

Tesche’s thought experiment, 178
thermal nucleation, 54

thin-wall approximation, 67, 70
tilted double well, 20

time reversal, 34

time-correlation function, 132, 173
time-reversal symmetry, 88, 130
transverse relaxation time, 102
true vaccum, 61

tunnel splitting, 22

two-state approximation, 21
two-state system, 21

van Hove limit, 106
variational derivative, 196
velocity potential, 68
virtual bound state, 192
virtual ground state, 25, 192
von Klitzing constant, 52

washboard, 49
watched-pot effect, 110
white noise, 114

Young-type interference, 1, 14

Zeno’s paradox, 110

211

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521675715
http://www.cambridge.org
http://www.cambridge.org

