
www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-76082-9 - Field Theory of Non-equilibrium Systems
Alex Kamenev
Index
More information

Index

absorbing state, 67, 166, 172
acoustic mode

Bogoliubov, 117, 316
electron, 103, 201
in superconductors, 318
ion, 103

activation, 51, 60, 151
activation trajectory, 68, 71, 73, 149, 161
adiabatic pumping, 222
Altshuler–Aronov corrections, 290–293
Altshuler–Shklovskii statistics, 261–264
Anderson localization, 248
Andreev reflection, 318
Aslamazov–Larkin corrections, 329, 330

Bardeen–Cooper–Schrieffer (BCS) theory, 298
Beliaev damping, 124, 126
bifurcation parameter, 39, 154
binomial distribution, 220
Bogoliubov dispersion, 117, 125
Bogoliubov–deGennes equations, 122
Boltzmann distribution, 51, 55, 150
Bose–Einstein condensation, 115
Brouwer formula, 223
Burgers equation, 176

Caldeira–Leggett, 35, 41
Carlson–Goldman mode, 313, 318
causality structure, 24, 33, 35, 82, 84, 105, 127, 241,

243, 245, 248, 265, 283, 302, 321, 326
caustics, 74
classical–quantum components, 19, 30, 191, 199, 205
closed time contour, 3, 13, 76, 84, 98, 142, 186, 299
coherent states

bosonic, 10
fermionic, 184

Cole–Hopf transformation, 166, 167, 180
collision term, 56, 83, 90, 92–96, 137, 141, 202, 235,

295
collisionless plasma, 100, 110

continuity relation, 54, 55, 112, 118, 135, 152, 160,
237, 252, 324

Cooper channel interaction, 199, 298
Cooper pairs, 198, 298
Cooperon modes, 253–257, 262, 269, 320, 325
correlation length, 143, 155, 320
counting field, 28, 217, 271, 276
creation–annihilation operators, 168

bosonic, 10, 76, 226
fermionic, 183, 211

critical dimension, 155, 174, 179, 207
critical domain, 152
critical exponents, 155, 159, 165, 168, 172, 174, 180,

259
critical parameter, 155
cumulants, 26, 213, 220, 222, 271, 278, 294
cusp singularity, 74

Debye–Waller factor, 290
density matrix, 1, 12, 76, 115, 186, 234
density of states (DOS), 196, 258, 260, 286
density of states (DOS) corrections, 323, 329
dephasing, 270
detailed balance, 65, 166
diffuson modes, 247, 251, 254, 265, 268, 293, 320
directed percolation (DP), 169–172
dissipative action, 32, 35, 45

quantum, 163
dissipative tunneling, 39
distribution function, 22, 86, 99, 118, 123, 190, 191,

242, 304
longitudinal, 304, 319
transverse, 304, 319

Doi–Peliti formalism, 168
Dorokhov distribution, 273, 278
Drude conductivity, 237, 252, 255
dynamic critical exponent, 155, 159–161, 207
Dyson equation, 80–83, 85, 99, 202, 243, 329

Einstein relation, 57, 146

339

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521760829


www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-76082-9 - Field Theory of Non-equilibrium Systems
Alex Kamenev
Index
More information

340 Index

elastic scattering time, 236, 239
epsilon expansion, 159, 165, 176, 181, 259
Euler equation, 118, 135
evaporative cooling, 129
evolution operator, 1–5, 13, 66, 186
exact integrability, 146
exchange magnetic field, 205, 207
extinction time, 68

Fano factor, 274, 278
ferromagnetic, 207, 225
first order transition, 151, 208
fluctuating superconductivity, 328–330
fluctuation relation, 62, 221
fluctuation–dissipation theorem (FDT), 22, 33, 46, 57,

94, 105, 126, 131, 134, 145, 149, 155, 190, 204,
215, 231, 288, 323

Fokker–Planck equation, 53–61, 91, 146, 150, 181
Friedel oscillations, 212
full counting statistics, 28, 219, 223, 270–278

gauge transformation, 136, 217, 224, 272, 280, 320,
325

Gaussian integral, 11, 14, 143, 199, 212, 239, 265,
275, 287

bosonic, 14–17
fermionic, 185, 240

generating function, 24, 192, 212, 218, 220, 240, 248,
271

Gilbert damping, 209, 232
Ginzburg–Landau (GL) equation, 319
Ginzburg–Landau time, 320, 321
Goldstone modes, 242, 246, 301
Gor’kov–Eliashberg anomalous term, 325
Grassmann numbers, 183
Green function

bosonic, 17–22, 31, 77
classical, 155
dressed, 80, 82
fermionic, 188–191
phonons, 145

Gross–Pitaevskii equation, 116, 120, 321
modified, 124, 128, 132, 135

healing length, 143
Hohenberg–Halperin classification, 160, 168, 322
Holstein–Primakoff parametrizations, 226
Hubbard–Stratonovich transformation, 45, 98, 107,

131, 134, 199, 232, 240, 299, 323, 324

instanton, 69
irreducible diagrams, 81
Ito regularization, 47, 54, 57, 148, 180

Jarzynski relation, 64, 221
Josephson current, 310

Kapitsa pendulum, 71

Kardar–Parisi–Zhang (KPZ) equation, 176–182
Keldysh rotation, 19, 30, 76, 84, 98, 143, 188
kinetic equation, 83, 86, 89–92, 99, 109, 123, 136,

201, 208, 235, 293–296
kinetic term, 56, 83, 89–92
Kramers problem, 60, 152, 154
Kramers–Kronig relation, 196
Kubo formula, 194, 251, 255

Lagrangian manifold, 73
Landau damping, 102, 106, 108, 124, 126, 197, 201,

316, 318
non-linear, 114

Landau free energy, 147, 160, 166, 322
Landau–Lifshitz equation, 209, 225, 229
Landauer formula, 213, 223, 276
Langevin equation, 46–49, 146, 148, 180

conserved, 162
Langmuir mode, 102
large deviation function, 75
Larkin–Ovchinnikov equations, 305
Lesovik formula, 215, 220
level repulsion, 263
Levitov formula, 219, 276
linear response, 194, 250, 269, 292, 329
loop diagrams, 3, 239

magneto-conductivity, 257
Maki–Thompson (MT) corrections, 323, 329
Martin–Siggia–Rose (MSR), 46, 63, 148, 160, 177
mass-shell, 90, 94
Master equation, 65, 166, 279
Matsubara formalism, 3, 34, 94
Maxwell–Boltzmann distribution, 56, 108
Melnikov theorem, 69, 70
mesoscopic fluctuations, 260, 264, 267
metastable state, 51

Nambu space, 299
noise

colored, 59, 132
Johnson–Nyquist, 215, 222, 323
multiplicative, 47, 52, 135, 180
vector, 160, 232, 324
white, 46, 72, 107, 147, 324

non-linear constraint, 243, 264, 285, 301
non-linear sigma-model, 244–259, 264, 280, 301
normal ordering, 10, 13, 48, 53, 66, 78, 185, 197
normalization identity, 5, 15, 23, 32, 79, 85, 99, 104,

187, 193, 194, 219, 221, 239
nucleation rate, 152

occupation number
bosonic, 19
fermionic, 188

Ohmic bath, 33, 146, 148, 163
order parameter, 160, 162, 172, 302, 303, 307, 319,

322

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521760829


www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-76082-9 - Field Theory of Non-equilibrium Systems
Alex Kamenev
Index
More information

Index 341

Ornstein–Uhlenbeck process, 59

partition function, 5, 12, 47, 76, 186, 191, 238, 300
path integral, 30, 66, 142
phase portraits, 50–53, 156, 169–182
phase transition

absorbing state, 166–176
first order, 151–154
quantum, 163, 206
second order, 155, 322

phason mode, 313
photovoltaic effect, 222
plasmon, 102, 201, 318

distribution, 108
Poisson brackets, 56, 70, 89, 91
Poisson distribution, 263
Poisson equation, 100, 101, 305, 312, 316
polarization matrix, 101, 105, 109, 125, 194, 196,

200, 206, 251, 283
Popov approximation, 119, 124, 127, 129, 135, 137,

140
pre-exponential factor, 56, 61, 64, 69, 152, 154
proximity effect, 309, 310

quantum critical region, 165, 207
quantum impurity, 141–146
quantum membrane, 83
quantum point contact (QPC), 210
quasiparticle action, 120
quasiparticle lifetime, 90
quasiparticle weight, 91
quenched disorder, 234, 237–241, 271

Raman scattering, 142
random matrix theory (RMT), 263
random phase approximation (RPA), 104, 106, 109,

200, 204, 285
random walk, 166
rate equation, 67
reaction Hamiltonian, 66–71, 166–176, 279
reaction models, 65, 166, 279

parity conserving, 172
reaction rates, 65, 167, 279
rectification, 222
Reggeon field theory, 170
relaxation rate, 95, 205, 296
renormalization group (RG), 155–182, 207, 257, 293
replica trick, 238, 267, 301
resolution of unity, 11, 185

scaling, 114, 155, 258
scaling dimensions, 157, 171, 258
scaling function, 165, 177
scaling interval, 113
scaling solution, 113
scattering matrix, 216, 218, 223
Schmid mode, 319

Schottky formula, 215, 233, 274
screening length, 102
self-consistency condition, 303, 312, 314
self-consistent Born approximation, 93
self-energy, 81, 82, 86–87, 109, 137, 140, 195, 202,

203, 235
shot noise, 215, 274, 278, 294

spin, 229, 233
singlet channel interaction, 199, 284
Slonczewski–Berger term, 209, 225, 229
source field, 25, 193, 199, 217, 248, 264
spectral correlation function, 261, 265
spin current, 209, 228
spin torque, 209, 225, 229
spin-flip current, 232, 233
stationary path, 36, 49, 63, 66, 149, 271
Stoner transition, 206
Stratonovich regularization, 59–60, 180
superconductivity, 298, 303, 305

fluctuating, 328–330
supercurrent, 308, 322, 329
superfluid velocity, 118, 132, 135, 142
supersymmetry, 56, 238, 267
switching line, 74
symmetric exclusion process, 182

T-exponent, 1
thermal bath, 32
Thomas–Fermi approximation, 116
Thouless energy, 263, 270, 309
time-dependent Ginzburg–Landau (TDGL) equation,

319, 325
stochastic, 323

time-reversal symmetry, 34, 53, 149, 230, 240, 252,
262

transfer matrix, 54
transport scattering time, 236
triplet channel interaction, 199, 205, 296
tunneling, 36–43, 163, 226, 274, 290

universal conductance fluctuations (UCF), 267–270
Usadel equation, 245, 272, 301–305, 309

Vlasov equations, 100, 124
Von Neumann equation, 1

wave turbulence, 114
weak localization, 248, 251, 255–259, 300
Wick theorem, 15, 46, 79, 80, 144, 186
Wigner transformation (WT), 87–89, 95, 99, 123, 223,

245, 272, 315
Wigner–Dyson statistics, 263, 264, 266

zero bias anomaly, 286–290, 293
zero mode, 16, 56, 69, 153, 263
zero sound, 201

http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521760829



