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Ambipolar diffusion, 31-34, 136-137
Ampere’s circuit law, 73-74, 77
Ampere’s law, 74

Arc plasmatron, 246-248

Arrhenius formula, 199, 201, 203
Average charged particle speed, 10, 14

Black body radiation, 308

Biot-Savart law, 6

Boltzmann equation, 56, 108, 112,

116,119

Enskogs’ infinite expansion, 115
Fokker-Plank approximation, 115-116
Lorentz approximation, 115
Vlasov approximation, 117-118

Charge conservation law, 76, 149
Charge number density, 75
Charge particle mobility, 32
Chemical equilibrium condition, 186
Chemical reaction constant, 198-199
Backward reaction, 198
Forward reaction, 198
Chernyi et al. Ionization model, 206
Collision Cross section, 108-109, 113, 115, 117,
151, 190, 251, 255, 306
Complex wave number, 290
Constitutive relationship for electromagnetic
variables, 77-78
Coulomb logarithm kinetic model, 206
Coulomb’s law, 4, 5
Counter-flowing plasma jet injection, 369-371
Long penetration monde, 370
Short penetration mode, 370
Cut-off frequency of wave guide, 48
Cyclotron/Larmor frequency, 8
Cyclotron/Larmor radius, 9

Debye shielding length, 2, 12

Diamagnetic dipole, 62

Dielectric barrier discharge (DBD), 198,
216-219, 234-240

Direct current discharge (DCD), 56-61, 213,
227-234

Drift-diffusion plasma formulation, 59, 212,
227-230

Drift velocity of electric-magnetic field, 9-10,
30-31, 39-40

Einstein relationship between mobility and
diffusion, 32, 136, 212-213
Electric conductivity, 27-31, 149
Electric currents, 5-6, 27
Conductive current, 5, 153
Convective current, 5, 150
Displacement current, 44, 74
Electric field, 4-5
Dielectric constant, 5
Electric field intensity, 5, 73, 77
Electric permittivity, 4
Electromagnetic forces, 4, 6-8
Electrostatic force, 4-5, 7
Elementary electric charge, 4, 12
Electromagnetic wave, 18, 78
Alfven wave, 21, 43
Electrostatic wave, 18
Evanescent wave, 51
Hydro-magnetic/hydro-acoustic wave, 21
Transverse electric wave, 44, 45, 47, 285
Transverse electromagnetic wave, 47-49
Transverse magnetic wave, 44, 46
Electrostatic force, 4-5, 7
Emission spectroscopy, 276285

Faraday’s induction law, 71, 73-74, 77
Fick’s second law of diffusion, 34
Flow control by electric wind, 366-368
Fresnel-Snell law, 337

Gasdynamic radiation equation, 325-328

Gauss’s law for electric displacement, 75-77

Gauss’s law for magnetic flux density, 28,
29, 75-71

Generalized Ohm’s Law, 28-29, 152-153

Hall effect, 10, 39-41
Hall current, 40
Hall parameter, 38, 40
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Hartmann Flow, 178-183
Hartmann analytic solution, 179-181
Hartmann number, 179

Ton Thrusters, 345-351
Electrostatic ion engine, 346
Hall effect ion engine, 347-348
Magneto-plasma-dynamic engine, 350
Induction plasma generator, 248-252
Intrinsic impendence, 286
Tonization mechanisms, 188-193
Charge exchange, 190
Dielectric recombination, 192
Dissociation recombination, 191, 215
Electron attachment, 192, 215
Electron impact, 189, 228
Inelastic collision, 188, 210-216
Penning process, 190
Radiation interaction, 189
Three-body recombination, 192
Ionization potential, 228

Jacobian of coordinate transformation, 162
Joule heating, 24, 156

Landau damping, 22-23
Angular frequency, 22
Landau damping factor, 22
Landau-Teller model, 206
Langmuir Probe, 268-272
Completely collect current, 271
Double probe, 270
Electron saturate current, 271
Ton saturate current, 271
Single probe, 269
Law of mass action, 195
Light Hill dissociation model, 196
Local Thermodynamic Equilibrium, 309
Lorentz coordinates transformation, 80
Lorentz force/acceleration, 7
Low Magnetic Reynolds number plasma
formulation 127-129

Magnetic field, 6-7
Magnetic field intensity, 6, 73
Magnetic field strength, 6, 77
Magnetic flux density, 6, 77
Magnetic induction, 6
Magnetic permeability, 3, 6
Magnetic mirror, 61-65
Magnetic pressure, 42, 155
Magnetic Reynolds number, 38, 147
Magnetic solenoid, 260-263
Magnetic stress tensor, 155, 157
Magnetic Transport equation, 171-172
Magnetohydrodynamic Equation, 170
Eigenvalues of ideal MHD equation, 163

Full MHD equation, 167-170, 173
Ideal MHD equation, 154, 156
MHD electric generator, 243-246
Magnetohydrodynamic waves, 18-21
Alfven wave, 21, 43-44
Electrostatic wave, 18
Hydro-magnetic/hydro-acoustic wave, 21
Master equation of quantum jump, 207
Maxwell distribution, 10, 23, 25, 113
Maxwell equations, 76-77, 115
Boundary condition for Maxwell equation,
moving frame, 82-83
Boundary condition for Maxwell equation,
stationery frame, 83-86
Characteristic variables, 92
Eigenvalues and Eigenvectors, 89-90, 94
Maxwell tensile stress, 21
Microwave dispersion, 289-292
Microwave plasmatron, 252-254
Microwave attenuation, 285-289
Attenuation index, 290-291
Intrinsic impendence, 286
Refractive index, 290-291
Millikan-White kinetic model, 206
Monte Carlo method, 336-339
Multi-fluid and temperature plasma model,
118-120, 216
Multi-flux formulation for radiation, 313-325
Discrete ordinate method, 321-325
Half moment method, 313-316
Spherical Harmonic method, 316-321

Nearest neighbor search, 334
No-reflection boundary condition, 98-99
Numerical algorithms, 100105, 137-144
Alternating direction implicit scheme, 142
Compact differencing scheme, 101
Gauss’s quadrature, 102-104
Leap frog scheme, 139
Message passing interface (MPI), 104-105
Particle in cell method, 137-138
Polynomial local refinement, 102
Residual diminishing delta formulation, 139-140
Successive line relaxation scheme, 143-144

Optic thickness, 309, 312-313, 319-320

Partition function, 186, 194
Paschen curve, 228
Penetration depth, 288, 290, 291
Perfectly match layer, 97
Permanent magnets, 260
Planck function, 308
Plasma assisted ignition and combustion 375-378
Plasma flow control actuator, 361-369
Virtual leading edge flap, 362-363
Virtual variable area inlet, 364
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Plasma frequency, 17, 149

Plasma penetration depth, 52

Plasma pinch, 65-69

Plasma by radiation, 255-258

Plasma sheath, 6-14

Poisson equation of Plasmadynamics, 11, 81
Poynting vector, 19, 49, 286

Proximity search, 334-336

Radiation plasmatron, 255-258
Radiation rate equations, 309-311, 314, 318, 329
Rankine-Hugoniot condition, 174178
Gasdynamics, 177
Modified by magnetic field, 176-177
Oblique shock jump conditions, 175-176
Ray tracing technique, 328-336
Rayleigh-Jean law, 308
Reentry thermal protection, 351-361
Remote laser energy deposition, 372-373
Retarding potential analyzer, 300

Saha Equation of ionization, 197
Scramjet MHD Bypass, 373-375
Shock tube, 240-243

Spectral radiation energy density, 308
Spectral radiation intensity, 307
Spectral scattering indicatrix, 310
Steward Number, 173

Stotetov constant, 228

Thomson scattering cross section, 306
Townsend similarity law, 214
Transport property of plasma, 131-137
Collision Integral and cross sections, 133
Coulomb potential, 134
Exponential repulsion potential, 134
Lenard-Jones potential, 134
Wilke’s mixing rule, 132
Treanor-Marrone kinetic model, 206

‘Wein displacement law, 309
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