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a
abnormal skin-effect 372
Abraham force 319
acceleration near a shock front 641
acceleration of particles by moving medium
640

adiabatic demagnetization 147
Alfvén waves 214
Alfvén velocity 215
amplification of waves in nonequilibrium
media 501

amplitude of scattering 403, 446
analytical properties of the responce function
292

angle of total polarization 378
angle of total reflection 378
anharmonic oscillator 499
anisotropic diffusion 631
antidynamo theorem 224
antiferromagnetism 144
atomic form-factor 407
averaging over the Gibbs ensemble
275

axial and planar channeling 612

b
Babinet principle 399
Bethe-Heitler cross-section 580
Bloch equation 305
Bohr–Van Leeuween theorem 14
Boltzmann distribution 7
Boltzmann equation 10
bound charge density 4
boundary conditions for the field vectors
277

Bragg–Wulf equation 408
Brillouin function 27
Brillouin’s formula 302

Brown–Twiss interferometer 474
Buneman instability increment 520
Burgers equation 492

c
capacitance coefficients 40
capacitance of a capacitor 39
cascade length 580
Cauchy-Riemann conditions 50
causality principle 291
cause and consequence 292
charged particle in random magnetic field
626

Cherenkov radiation 572
Clausius–Mossotti formulas 10
cloaking of material bodies 375
“close” and “distant” collisions 566
cnoidal wave 517
coaxial line 527
coherence length, area, and volume 467
coherense (correlation) time and length 465
collision integral in the relaxation time
approximation 10

complex degree of coherence 470
complex dielectric permeability 281
complex electric conductivity 281
Complex order parameter 156
complex resistance (impedance) 195
conformal mapping in electrostatics 48
conformity 49
contact potential difference 114
correlation time and correlation length of
turbulence 683

Cooper pairs in superconductors 158, 162
correlation field tensors 463
cosmic rays 625
Cotton–Mouton effect 427
Curie law for paramagnetics 26
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Curie temperature of ferroelectric 66
Curie–Weiss law 68, 139

d
Debye–Hückel radius 32
Debye potentials 442
density effect in magnetic bremsstrahlung
602

density of energy and Poynting vector in the
dispersion medium 302

depolarization coefficients 54
developed turbulence 681
diamagnetic susceptibility 15
diamagnetics 6
dielectric and magnetic susceptibilities 6
dielectric permittivity 7
dielectric permittivity in X-range 405
dielectric susceptibility 6
diffracted X-ray radiation 619
diffraction at a random screen 487
diffraction by single crystall 407
diffusion of particles in momentum space
637

diffusion of particles in random field 626
diffusion of the magnetic field 204
4-dimensional Maxwell equations 310
discontinuities in MHD 218
dispersion equations 284, 363
dispersion measure (DM) 378
dispersion relations 294
dispersion relations in the presence of a
spatial dispersion 295

dispersion relations taking into account STR
296

dissipation of electromagnetic energy in
medium 297

Drude formula for electric conductivity 12

e
Eddy current 202
eigen oscillations in isotropic media 363
eigenfrequency of the oscillatory circuit
196

eigenmodes in isotropic media 386
Einstein formula for the extinction ratio
484

electric conductivity 6, 10
electric conductivity of random media 128
electric field vector 3
electric induction vector 6
electric polarization 7
electric polarizability tensor 40
electric stress tensor 65

electromagnetic potentials in moving media
311

electromotive force of induction 193
electromotive forces (EMF) 16, 115
electron paramagnetic resonance, EPR 351
electron-photon showers 581
electronic paramagnetic resonance 351
electronic plasma (Langmuir) oscillations
346

electrostatic Green reciprocity theorem
40

electrostriction 65
Elsasser’s antidynamo-theorem 224
emission in crystals 615
energy losses in waveguides 524
energy of the field in dispersive media 299
energy spectrum of the accelerated particles
642

energy-momentum tensors of Abraham and
Minkowski 317

entropy simple waves 213
equation
– Bragg–Wulf 408
– for electromagnetic potentials in moving

media 313
– Helmholtz 442
– Laue 408
– of transfer and acceleration of particles

638
ergodicity 466
evolutionarity of MHD discontinuities 221
example of artificial dielectric 290
external charges and currents 1
external electromotive force 115
external scale of turbulence 685
extinction ratio 484

f
Faraday effect 388, 428
fast and slow simple waves 215
ferroelectrics 66
Ferromagnetic resonance 352
ferromagnetics in alternating fields 305
ferromagnetism 138
Fluctuation-dissipative theorem 482
Fokker–Planck equation 574
force-free magnetic field 223
forces in a magnetic field 137
forces in an alternating field 316
forces in an electric field 63
Fraunhofer diffraction 397
free and bound charges 5
freezing of a magnetic field into conducting
medium 210
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Fresnel diffraction 395
Fresnel equation for gyrotropic media
385

Fresnel equation of crystaloptics 383
Fresnel’s formulas 366

g
generalized electric induction 278
generalized Ohm law 212
generalized Poynting vector 302
generalized susceptibility 479
generation of plasmons 572
geometrical optics 394
Ginzburg–Landau theory 156
Ginzburg–Landau theory of
superconductors 156

Green function in moving media 314
Green function for moving media 316
Green function in electrostatics 46
Green’s function in moving medium 316
group velocity 323
gyrotropic turbulence 687

h
Hall current 35
Heisenberg ferromagnetic 139
Hertz vector in moving media 313
high-temperature superconductors 149
holography 471
Huygens’–Fresnel principle 391

i
impedance 195
induction EMF 193
inhomogeneous medium 373
inhomogeneous plane waves 364, 370
integral transformation method in
electrostatics 45

interference effect in scattering 609
inversion method in electrostatics 45
ion plasma oscillations 348
ion-sound oscillations 348
ionization losses 566
Ising model 142
isotopic effect 152

j
Joule–Lenz law 119
Joule losses 119

k
Kelvin–Helmholtz instability 227, 265
kinematic theory of diffraction 406
kinematic theory of X-ray diffraction 406

kinematic viscosity 209
kinematics of the collision 565
kinetic equation for a stochastic magnetic
field 630

kinetic equation in a strong magnetic field
635

kinetic helicity 687
Kirchhoff integral 393
Kirchhoff laws 118
Klausius–Mossotti formulas 10
Kolmogorov–Obukhov model 684
Korteweg–de Vries (KdV) equation 495
Kramers–Kronig dispersion relations 294

l
Landé g-factor 27
Landau damping 287
Landau diamagnetism 30
Landau–Lifshitz equation 306
Landau–Pomeranchuk effect 582
Langevin function 8
law of refraction and reflection 366
“left-handed” media 368
length of formation of radiation 578
length of radiation formation 579
Leontovich boundary condition 371
light pressure and “light attraction” 369
linear responce function 280
local homogeneity and isotropy of turbulent
motion 685

longitudinal and transverse waves 284
longitudinal length of the quantum
formation 579

longitudinal oscillations in gases and solid
bodies 303

Lorenz–Lorentz formulas 10

m
magnetic field amplification 272
magnetic field diffusion 204
magnetic field strength vector 6
magnetic flux quantization 152
magnetic induction vector 3
magnetic permeability 7
magnetic polaritons 410, 425
magnetic polarizability tensor 204
magnetic polarization 10
magnetic pressure 210
magnetic Reynolds number 209
magnetic stress tensor 138
magnetic susceptibility 6
magnetic tensions 210
magnetic viscosity 209
magnetization current 277
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magnetoacoustic waves 215
magnetostatics of superconductors 153
magnetostriction 148
magnons (spin waves) 351
material coupling equations 278
Maxwellian distribution 7
Meissner–Ochsenfeld effect 150
metallic waveguides 523
metamaterials 367
method of equivalent photons 576
method of slowly varying amplitude 405
MHD shock wave 219
MHD turbulence 687
Michelson interferometer 466
Michelson stellar interferometer 473
Mie’s problem (scattering by conducting
sphere) 402

Migdal theory of multiple scattering 582
Minkowski coupling equations 310, 311
momentum flux in dispersive medium 325
multiple scattering 573
mutual coherence function 469

n
negative refraction 367
Nernst principle 147
nonlinear responce 497
nonlinear Schrödinger equation 497
nonreciprocity in ferrodielectrics 525
nuclear magnetic resonance (NMR) 351

o
Ohm law 6
Ohm law with external EMF 115
Onsager principle 120
open resonators 534
optical axes 383
optical theorem 403, 452
ordinary and extraordinary waves 387
overturning of the simple wave 259

p
packet of waves 323
paramagnetic susceptibility 14
Paramagnetics 6
paramagnetics in alternating fields 304
particle acceleration in moving random
media 637

Pauli paramagnetism 30
Peltier coefficient 170
Peltier effect 128
phase and group velocities in waveguides
526

photon in waveguide 526

piezoelectric effect 66
plasma dielectric permeabilities 287
plasmons 348
polaritons 410
polaritons in a dielectric 410
polarizability tensor 7, 40
polarization and magnetization currents
276

polarization bremsstrahlung 597
potential coefficients 39
Poynting vector (generalized) 301
pressure of light 379
principle of symmetry of kinetic coefficients
121

propagation velocity of energy and
momentum 324

pseudoscalar magnetic potential 130
pyroelectrics 66

q
quality factor of the resonator 531
quantization of the magnetic flux 152
quantum theory of dispersion 289
quasiclassical dispersion model 289

r
radiation (or cascade) length 581
radiation energy losses 578
radiation region 579
radiation spectra of channeled and
over-barrier particles 622

Rayleigh formula 512
Rayleigh–Taylor instability 226
Razin–Tsytovich effect 602
reduced equation 399
reflection and refraction on the boundary
364

regions of transparency 298
regular and stochastic acceleration 625
relaxation time approximation 10
resistance coefficients 117
Reynolds number 209
rotation measure 389

s
scattering amplitude 403
scattering by random inhomogeneities
485

scattering in an equilibrium medium 482
self-focusing 500
shock adiabatic equation 219
shock wave
– oscillatory structure 518
– in MHD 219



Index 701

simple Riemann waves 213
– in MHD 212
skin-effect 201
skin-layer depth 203
slowly varying amplitude method 399
Snell’s laws 366
soliton 495, 516
spectral distribution of turbulence 686
spectrum of magnons 351
spin waves 432
spontaneous polarization 66
stability of MHD discontinuities 221
statistical ensemble averaging 276
stress tensor in dispersive medium 325, 326
stress tensor in electrostatics 65
strong MHD discontinuities 216
surface impedance 372
surface waves 521

t
4-tensor of electromagnetic field 309
4-tensor of electromagnetic induction 309
tensor of magnetic polarizability 204
tensor of the complex electric conductivity
281

4-tensors of electromagnetic fields and
electromagnetic induction 309

Ter–Mikaelyan effect 582, 588
thermal emf 128
thermodynamic functions of dielectrics
56

thermodynamic functions of magnetics
133

thermodynamics of superconductors 152
theta-pinch 223
Thomson formula 196
Thomson’s effect 127
three-halves power law 170
time and space dispersion 280
Tonks effect 226
transient radiation 594
transmission function 487
transparency regions 298

transport phenomena 120
transverse diffusion in a strong magnetic
field 633

triangular wave 515
turbulent magnetic viscosity 268
turbulent motion 680
two-fluid plasma model 211
two-liquid magnetic hydrodynamics 211

u
uniqueness of solution of electrostatic
problem 38

v
Vavilov–Cherenkov radiation 572
vectors electric field and magnetic induction
4

vectors of electric induction and magnetic
field 6

vectors of magnetic and electric
polarizations 4

Verdet constant 428
viscous stress tensor 209
visibility 470
visibility (sharpness, contrast range) 470
von Laue equation 408

w
walk of magnetic force lines
634

waves amplification in nonequilibrium media
501

waveguide with filling 525
waveguides 521
work function 76

y
Young experiment 467

z
Zel’dovich antidynamo-theorem 224
z-pinch 223




