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Planck’s constant 17

planes of constant phase 89

plane wave 89

plasma

definition 1

fourth state of matter 1

recombination 1

sources of ionization 1

plasma β 196

plasma dispersion function 346–349, 373,

400

large-argument expansion 347–348

power series expansions 348

small-argument expansion 347–348

plasma frequency 9–11

electron 10

ion 11

sth species 11

plasma heating

via hybrid resonances 126–127

via ion cyclotron resonances 118

via Ohmic heating 176

plasma parameter 14, 483

plasmapause 28

plasma sheaths 8–9

plasmasphere 28, 245

Plemelj relation 338, 347, 359, 394, 397,

410

Poeverlein construction 140

Poincaré-Hopf theorem 224, 233

Poincaré surface of section 77

Poisson’s equation 6, 319, 429, 432, 470

polarization 117, 133

polarization charge 30, 36, 96

polarization drift 46–49

polarization reversal 116–118

poles of a complex function 329–332

polytrope index 166, 192

ponderomotive force 49–51, 458, 462

positive ion sheath 8

Poynting flux 103, 205, 210

pressure 38

pressure tensor 149, 159

principal value integral 338, 339

principle of superposition 91

propagating wave 109

propagation cutoff 102, 111, 127, 140–141

propagation vector 89

proton whistler 117, 413

Q resonances 391, 423

q-factor 232

quantum effects 17

quasi-linear

diffusion coefficient 436–437

diffusion equation 430–436, 475

theory 428–441

R = 0 cutoff frequency 111–112, 118

radial diffusion 63

radiation belt 43–44, 69, 71, 398, 417, 418

radius of curvature 33

Raman scattering 461

Rankine–Hugoniot equations 291

ratio of collective to discrete interactions 16–17

ratio of heat capacities 164

ratio of kinetic energy to potential energy 15

ratio of plasma pressure to magnetic field pressure 196

Rayleigh–Taylor instability 202, 255–260

ray path 94, 137–141

real charges 96

real current 96

reconnection 288

reduced mass 480

reduced velocity distribution function 321, 332, 409,

441

reflection point 140

refraction 137

relationship between the dielectric tensor and the

conductivity tensor 96–97

residue theorem 331, 333, 336

resistive MHD equations 193–194

resistive instabilities 263–270

resistivity 190, 494–495

resonance cone 129

resonance cone angle 127–130

resonant particles 341

reverse-field pinch 226

reversibility 301–304

right-hand polarized mode 107, 112–113, 118, 410

right-hand polarized extraordinary (R-X) mode 135

ring current 34

root–mean–square velocity 5

Rosenbluth potentials 491, 495

first 488, 490, 496, 498

second 490, 496, 498

rotational discontinuity 287–288

runaway particles 497, 498

Rutherford scattering cross section 13, 481, 486

scale height 256

scattering cross section (see Rutherford scattering

cross section) 13, 481

Schrödinger equation 465, 467, 468

screw pinch 232

secondary electrons 9

second law of thermodynamics 302

self-adjoint operator 249, 278

separatrix 60, 343

magnetic field 60

phase space 343

shear Alfvén mode (see magnetohydrodynamic

waves) 209–211

www.cambridge.org/9781107027374
www.cambridge.org


Cambridge University Press
978-1-107-02737-4 — Introduction to Plasma Physics
2nd Edition
Index
More Information

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

520 Index

shock 281–315

adiabatic 296, 316

coordinate system 288–290

electrostatic 474

fast 296–301, 306, 316

field geometry 289, 297

foot 307

intermediate 296–301

overshoot 306

parallel 297–299

perpendicular 297–299

propagation speed 290–297, 300

ramp 306

slow 296–301

strength 291–292

strong shock limit 299–300

switch-on 298

transition region 307–308

wave 63, 281–315

weak shock limit 296–297

short-range force 151–152, 154

single-particle motion 22–81

dipole magnetic field 69–72

magnetic mirror field 38–43

near an x-type neutral line 75

parabolic magnetic field 76

perpendicular electric and magnetic fields 25–30

static uniform magnetic field 22–25

time varying magnetic field 44–46

small-amplitude waves 87, 206

small-argument expansion of the plasma dispersion

function 347–348, 354, 400

Snell’s law 139

solar corona 62, 225

solar flare 63, 305, 366, 441

solar wind 61, 213, 286, 305
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Standard Map 438, 439

static MHD equilibria 222–237

static MHD equilibrium conditions 223
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temperature 4–5, 8
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tokamak aspect ratio 72
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total scattering cross section 13
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wave number 88
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wave steepening 281, 304
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wave–wave interaction 442–461
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