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Fermi-Dirac statistics, 269
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gradient of the scalar, 278

gradient of the vector, 278

gravitational collapse, 95, 106, 107, 110, 123, 183,
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gravitational instability, 143, 237, 247, 250, 260

gravitational lensing, 261

gravothermal catastrophe, 259

Green’s function, 41, 232

growth factor, 85
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H-theorem, 33, 45, 251

Hamiltonian mean field model, 259
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Hubble parameter, 240

hydrodynamic instability, 143
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Laplace equation, 83
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large-particle representation, 103
large-scale convection, 265, 273, 275
Larmor frequency, 147

leapfrog method, 128, 129, 131
Ledoux criterion, 276
left-eigenvectors, 125

Legendre polynomials, 244

lepton asymmetry, 249

lepton era, 152

lepton-emission self-sustained asymmetry, 265

light curve, 178, 225, 263, 265, 270, 272, 273

linear congruent generator, 103

linear interpolation, 62, 118

linear Monte Carlo method, 104

linear perturbation, 237, 241

linear perturbation theory, 239

linear response tensor, 136, 138, 139

linearized Riemann problem, 109

Liouville equation, 9, 10, 228

Lipschitz condition, 83

local equilibrium, 34

local model for the equation of state, 109, 110, 115,
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Lorentz reference frame, 15, 16, 20, 34, 138-140,
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Lynden-Bell distribution, 255

Mach speed, 121

macroscopic gravity, 11

macroscopic Maxwell equations, 27
macroscopic quantity, 9, 14, 26, 34, 130, 234
magnetorotational instability, 264
Mandelstam variables, 24

Markov chain, 100

mass conservation law, 279

mass ejection rate, 217

material relations, 27

mathematical expectation, 100, 101

matrix inversion, 89

mean free path, 53, 54, 105, 154, 157, 205, 224
mean number of scatterings, 204, 205
mesh-free method, 126

mesoscopic system, 227

method of lines, 83, 95, 99, 107, 124, 178, 217, 266
metric tensor, 19, 239, 240, 278
microcanonical ensemble, 227

microscopic gravity, 48

Minkowski space, 17, 28, 237

MIT bag model, 198

mixed congruential generator, 103
molecular chaos hypothesis, 44

momentum conservation law, 279
monoatomic gas, 120

monotonic scheme, 76, 78

monotonic solution, 76, 108, 109

Monte Carlo simulations, 103, 178, 206, 219, 221, 225
multicomponent gas, 109, 111

multiplicative congruential generator, 103

N-body, 40, 128, 130, 238, 261
Navarro-Frenk-While profile, 261
negative heat capacity, 227
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neutrino luminosity, 272, 276
neutrino mass, 249, 273

neutrino spectrum, 265, 275
neutrino-driven mechanism, 264
neutrinosphere, 264, 271, 272, 276
neutron star, 95, 183, 198, 262, 264, 265, 274
neutronization, 263, 269, 271, 275
Newton’s iteration, 88, 94, 117
Newtonian cosmology, 238, 245, 248
nuclear statistical equilibrium, 269
numerical relativity, 106, 123

occupation number, 21, 155, 209, 216, 268

ODE system with decay, 86

one-particle distribution function, 12, 13, 19, 22, 23,
26,29, 34, 55, 110, 154, 232, 242, 250

optical depth, 21, 23, 95, 96, 105, 153, 154, 160, 161,
177-180, 195, 205, 206, 210, 212, 214-222, 225,
268

optically thick region, 99

optically thin region, 99, 108

order of accuracy, 63, 109

parabolic equation, 67, 68, 78, 79

Parseval’s identity, 73

particle evaporation, 227, 253, 254

particle horizon, 241

particle number conservation, 31, 130, 163, 165, 167

particle-in-cell, 41

Pauli blocking, 164, 203

phase mixing, 250, 251, 253, 260

phase space, 9, 12-14, 17, 19, 83, 95-97, 104, 106,
107, 129, 153, 167, 178, 187, 188, 195, 198, 228,
242, 250-252, 255, 267

phase velocity, 140, 142-144

photon thick outflow, 205, 220, 222, 224, 225

photon thin outflow, 205, 220, 221, 223-225

photospheric emission, 178, 181, 216, 220, 224

Planck spectrum, 104, 181, 201, 211, 216, 218, 219,
222,224

plasma frequency, 51, 140, 145, 147, 190

plasma instability, 143, 237

plasma parameter, 41, 54, 154, 229

Poisson equation, 68, 94, 246, 248, 253, 255

predictor-corrector method, 88

pressure, 34, 35, 76, 108, 110, 115, 116, 118-122,
124, 128, 146, 162, 177, 240, 247, 256, 264, 269,
274

probability, 100

probability density, 101

proper time, 14

pseudo-random numbers, 103

pulsar magnetosphere, 144

quark star, 152, 183, 198-202
quarks, 198
quasi-particle, 129, 130
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quasi-stationary state, 159, 250, 253, 255, 260
quasilinear form, 112, 113

radiative transfer, 21-23, 178, 264

radiative transfer equation, 23, 214, 216

random value, 100

Rankine-Hugoniot conditions, 117

rapid attenuation of correlations, 44, 232

rarefaction wave, 116-119

relative velocity, 24, 25, 38, 53, 104, 154

relativistic jet, 123, 144

relativistic Maxwellian distribution, 36, 37, 104, 150,
213,215

relativistic outflow, 205, 216, 220, 221

relativistic transport equation, 17

relaxation, 45, 55, 81, 152, 161, 167, 174, 175, 231,
250-253

relaxation factor, 93

relaxation time, 25, 231, 233, 234, 250

Ricci tensor, 239

Riemann problem, 109, 110, 112, 114-116

Riemann problem solver, 110, 123, 124, 126

Riemann problem solver for the linearized system,
124

right-eigenvectors, 125

Ritz-Galerkin method, 83

Runge-Kutta method, 84, 86, 124

Rutherford cross section, 52, 153

S-cascade, 184, 185

Saha ionization equation, 120

scalar curvature, 239

scalar perturbations, 239

scale-invariant spectrum, 242

scattering coefficient, 23

Schwarzschild criterion, 276

second moment of distribution function, 15

second-order approximation, 97, 98

second-order linear partial differential equations, 66

self-gravitating system, 29, 44, 128, 143, 226-230,
233, 236, 237, 250, 251, 253-256, 258-260

shape function, 130, 132

shock wave, 76, 108-110, 112, 115-122, 149, 210,
262,272,276

Simpson quadrature, 85

singular isothermal sphere, 256

singularity, 42, 49

smoothed-particle hydrodynamics, 126, 128, 238

smoothing kernel, 127

sound speed, 107, 124, 146, 245

spacelike surface, 16

spacetime averaging, 28

sparse matrix, 94, 99

spatial correlation function, 52

spectral energy density, 96, 166, 187, 267

spectral method, 75, 81

square matrix, 89

stability of the scheme, 64, 81, 132
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standard deviation, 101 trapezoidal rule, 87, 88
standing accretion shock instability, 265 two-particle distribution function, 27, 43, 44, 55
statistical equilibrium, 29, 199, 250 two-stream instability, 144, 147
steady relativistic wind, 217, 219, 220
stiff equation, 86, 95, 99, 104 ultra-intense lasers, 152, 177, 179
stiff stability, 88 upwind derivatives approximation, 98
stochastic process, 99, 100, 252 upwind difference, 98
strange quark matter, 198 upwind scheme, 72, 74
subluminal wave, 141, 150 URCA process, 263
successive overrelaxation method, 93
summational invariant, 31, 34 variational method, 83
Sunyaev-Zeldovich effect, 210, 211, 213, 214 violent relaxation, 234, 253, 255, 260
super-Eddington luminosity, 201 virial condition, 254, 255
superluminal wave, 141, 142 virial equilibrium, 227, 259
supernova, 95, 144, 238, 261-265, 275 virial radius, 236
virial theorem, 235, 252

tangential discontinuity, 117 Vlasov-Maxwell equations, 41, 45, 129, 132, 135, 137
Taylor series, 63, 83, 85, 206, 207 Vlasov-Poisson equations, 46, 230, 234, 245, 250
thermal equilibrium, 39, 53, 54, 57, 153, 154, von Neumann stability analysis, 73

159-162, 166, 167, 169, 170, 172-175, 180, 181,

198, 199, 202, 227, 236, 259 waterbag distribution function, 145, 254
thermal radiation, 212 Weibel instability, 144, 146, 147
thin shell, 205, 220 Wien law, 204, 222
tokamak technology, 143 Wien spectrum, 105
Tolman conditions, 260 world lines, 16, 17, 47
Tolman-Oppenheimer-Volkoff equation, 198, 260
transfer factor, 65 X-ray binaries, 214
transition rate, 18
transverse wave, 139-141 ZAMS mass, 263
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