
Index

ablation
front, 110, 117, 235
pressure, 72, 73, 74, 111, 115, 117, 234, 235, 379,

380
process, 84, 86, 87, 110, 111
rate, 73
stabilization, 110, 111
tamped, 26, 66, 80, 81, 82, 83, 84, 85, 86, 87

absorption coefficient
free–bound, 278
free–free, 276
high-intensity inverse bremsstrahlung, 68
inverse bremsstrahlung, 67
photo-ionization, 83
resonance, 70

absorption edge, 279, 280
accuracy

of difference approximations, 339
adiabatic

index, 104
sound speed, 98

advection, 94, 298, 350, 361
albedo, 271
Ampere’s law, 296, 297, 303, 306, 312,

319
artificial viscosity

linear, 360
von Neumann, 359

Avogadro’s number, 4

Bell–Plesset instability, 115
Betelgeuse, 10
blackbody radiation, 254, 256, 257, 270
blast waves, 143
Bohr radius, 187, 190, 191, 248, 384
Bohr–Sommerfeld quantization rule, 187
Boltzmann distribution, 33
Born approximation, 242
Bose–Einstein statistics, 254, 256, 262
bulk modulus, 148, 171

chemical potential, 7, 38, 40, 199, 210, 215, 217, 256,
305

circulation, 120
Colvin equation, 150
compression factor, 172, 291, 293
compression limit, 130, 174
conductivity

electrical, definition, 75
of metals, 78
of plasma, 79
thermal, definition, 142

consistency
of difference approximations, 341

continuum
emission and absorption, 274
lowering, 204
of energy levels, 193

convergence
of difference approximations, 340

Couette flow, 93, 120
Coulomb energy, 7, 37, 163, 205
Coulomb potential, 6, 7, 165, 210, 277
Courant condition, 345, 354, 357, 361
Crab pulsar, 294
Crank–Nicolson

formula, 337, 338, 351, 361
critical density, 67

de Broglie wavelength, 30, 34, 36, 44, 199, 248, 387
Debye length

electron, 53
in neutral plasma, 52
ionic, 6

degeneracy
temperature, 37

degeneracy parameter, 7, 38, 245, 387
degrees of freedom, 129, 187, 254
detailed balance, see Kirchoff’s law
deuterium, 157, 393
diatomic molecule, 393
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dielectric breakdown, 81, 82, 87
dielectronic recombination, 197
diffraction gratings, 21
diffusivity, 221, 223, 224, 250
dispersion relation, 57, 112
dissipative processes, 139, 140, 141, 289
distribution function

Fermi–Dirac, 38
Maxwell–Boltzmann, 33
Planck, 256

Douglas formula, 337, 338

elastic
constant, 147
energy, 149
limit, 155
strain, 149
stress, 154

electric current, 62
electron

plasma frequency, 56
spin, 37, 215, 254, 286
volt, 1

emission
spontaneous, 262
stimulated, 17, 22, 262

emission coefficient, 262, 263, 282, 293, 386
energy conservation equation, 14, 90, 91, 94, 126,

141, 142, 259
equilibration time, 46, 50, 242, 247, 251, 388

Faraday’s law, 63, 64
Fermi

energy, 37, 38, 58, 83, 172, 385
temperature, 54, 58, 172, 173, 209, 249

flux limit, 74, 234, 363, 366, 386
Fokker–Planck equation, 47, 228, 240, 398
Fourier series, 47, 345, 346
Fourier’s law, 220
free-electron laser, 22
free–free absorption, see absorption coefficient,

free–free
fusion

inertial, 11, 23, 25, 27, 104, 110
inertial confinement, 9, 16, 73, 110, 271, 371
magnetic, 11, 295, 311

gamma function, 225
gas constant, 370, 371
Gaunt factor, 277
Gaussian

shape, 202
units, 61, 62, 64, 85

Grüneisen coefficient, 171

heat capacity, 127, 128, 331, 354, 385
Heisenberg uncertainty principle, 1, 21, 44, 248,

277

high explosives, 25, 27
Hill spherical vortex, 120

impact parameter, definition, 42
index of refraction, 76, 78, 79, 80, 81, 86
inductance, 23, 24
inertial confinement fusion, see fusion, inertial

confinement
inertial fusion, see fusion, inertial
irrotational flow, 92
isentrope, 169, 181
isentropic compression, 27, 124, 138
isotherm, 129, 169

jets, astrophysical, 10, 73, 95, 294
jump conditions, 138, 142, 145, 289
Jupiter, 10

K-edge, 279
Kelvin–Helmholtz instability, 114
kinematic viscosity, 112, 140, 149, 150
Kirchoff’s law, 263
Kramers formula, 276
Krook model, 41, 242

laser beam intensity, definition, 19
lattice viscosity, 150, 156, 158
L-edge, 280
Legendre polynomials, 189, 236, 240, 265, 266, 293
lightning, 9, 82, 311
line absorption, 274
local thermodynamic equilibrium, see thermodynamic

equilibrium
Lorentz gas, 230

Mach number, 132
magnetic fusion, see fusion, magnetic
Marx generator, 18, 20, 23, 24
Milne boundary condition, 268, 269, 272, 398
momentum conservation equation, 13, 90, 91, 94, 106,

135, 140, 146, 220, 298, 353, 366

neutron stars, 10
nitrogen, 9, 30, 121, 258, 368
nuclear explosions, 143

opacity, see absorption coefficients
optical depth, 261, 374, 375, 376
optically thick, 261, 268, 269, 281, 282, 283, 375, 376
optically thin, 203, 261, 268, 282, 283, 284, 289, 374,

375, 376
oscillators, 254, 255, 270
oxygen, 9, 121, 258

partition function, 33
Pauli exclusion principle, 7, 37, 199, 286
Peltier coefficient, 230
photo-ionization, 83, 84, 86, 197
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photon
energy, 14, 17, 67, 82, 268, 276, 278, 279, 378
frequency, 15, 19, 260, 261, 262, 263, 265, 268,

277, 293
mean free path, 262, 269, 273, 282, 289

Planck mean, 283, 387
Planck’s constant, 21, 257
planetary interiors, 9, 74
plasma

coupling parameter, 7, 28
wave, 51, 69

plastic
deformation, 146, 149, 151
strain, 149, 152, 153, 158

Poisson’s
equation, 51, 52, 55, 56, 92, 120, 166, 209, 212,

331
ratio, 148, 387

polarization, 63, 64, 70, 212, 253, 265, 385
porosity, 174, 175, 176
principle of detailed balance, see Kirchoff’s law

quantum
energy level, 17, 278, 287
state, 37, 38, 286, 287

quantum uncertainty principle, see Heisenberg
uncertainty principle

quasi-neutrality, 36, 51, 235, 296, 303

radiation mean free path, 268, 269, 272, 380, 387
rarefaction

shock, 101, 102, 103, 130
wave, 97, 101, 102, 103, 104, 137, 153, 154

rate equation, 285
Rayleigh–Jeans law, 257
refraction, see index of refraction
relativistic effects, 16, 70, 215, 252
resonance absorption, see absorption coefficient,

resonance
Rosseland mean, 272, 281, 282, 283, 293, 387
Rydberg constant, 185, 186, 189, 190, 205

Saha equation, 84, 197, 199, 200, 202, 203, 204, 280,
284, 285

sawtooth spectrum, 279
Seebeck coefficient, 230

shear
modulus, 148, 149, 151, 155, 156, 158
strain, 148, 149
stress, 148, 149, 156
wave, 155, 157

short-pulse lasers, 16, 71
skin depth, 76
solar wind, 294
spatial filter, 18, 19
spectroscopic notation, 208, 286, 287
stability

of difference approximations, 341
Stirling’s formula, 181, 198
sunspots, 294
supernova

ejecta, 10, 73
explosion, 104, 105, 123, 143, 146, 289
remnants, 289, 374
shock, 374

thermodynamic equilibrium, 12, 15, 30, 33, 68, 72,
159, 196, 262, 277, 281, 283

ultraviolet catastrophe, 254, 257
uncertainty principle, see Heisenberg uncertainty

principle

valence
band, 83
electrons, 1

viscosity coefficient, 140, 220, 233, 358
viscous

pressure, 358, 359, 385
process, 140, 359

vortex
bubble, 120
flow, 104
ring, 120
theory, see Hill spherical vortex

vorticity, 92, 120, 325

white dwarf star, 10, 12, 73
Wien law, 257

yield strength, 149, 153, 155, 158, 394,
395
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