Index

accuracy criterion, 150 idealized model, 44
ambipolar diffusion, 39 cold gas approximation, 75
attachment cooling and heating, collision matrix, 155
110 collisions
. transfer of a property in, 42

beam experiments, 8 attachment. 106
BGK model, 44, ”

model, 44, 137 Coulomb, 38
Boltzmann

elastic vs inelastic, 24
fractional energy exchange, 45
inelastic transfer rate, 55
inverse, 27
reactive, 14
viscosity transfer, 47
configuration space, 13
constant collision frequency model,
62, 122
cross sections, §
differential, 26
from swarm experiments, 8
momentum transfer, 47, 69
partial, 28, 155
total, 95

"stosszahlansatz", 31
collision integral, 33
equation, 6, 42
H-theorem, 35
Ludwig, 3
boundary effects, 85, 125
bulk drift velocity
model calculation, 114
Burneft function representation
basis temperature, 151, 156
expansion coeflicients, 152
matrix elements , 157
of Boltzmann equation, 153
truncation and convergence,
156

Burnett functions, 152, 178 oo _
Davydov distribution, 122

central force potential, 24 Debye length, 38
centre-of-mass velocity, 23 density gradient expansion, 80, 139
Chapman-Enskog procedure, 120, diffusion coefficients, 81

138 ratio of longitudinal and trans-
charge exchange, 42 verse, 82
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diffusion cooling
eigenvalue problem, 130
energy modes, 130
model calculation, 134
physical origin, 128
diffusion equation, 83, 139
solution, 170
solution in 1D, 88
validity, 147
diffusion heating, 135
diffusion tensor, 81, 140, 145
drift tube experiment, 6, 8

cflective temperature, 98
energy balance equation
exact, 70
with inelastic processes, 96
equation of continuity, 13, 66
equilibrium, 15
experiment
quantities mcasured, 84
role of the diffusion equation,
86
Townsend-Huxley, Cavalleri,
125

Fick’s law, 82, 137, 139
Fokker-Planck equation, 38, 47
Fourier transformation

in phase space, 141
Franck-Hertz experiment, 5, 8, 85

generalized Einstein relations, 81,
100

H-theorem and second law, 36
heat flux, 77
hot atom chemistry, 109

Index

hydrodynamic regime, 83, 121

hydrodynamic vs nonhydrodynamic

regime, 147

impact parameter, 25

interaction integrals, 155

interaction potential, 8, 62
polarization force, 60

ionization, 14

ions in parent gas, 42

kinetic equation
analytic solution, 137
generic, 21, 117
relaxation time model, 137

Laguerre polynomial, 151
light particles, 48

Lorentz gas, 48, 122

low temperature plasma, 9

Mark boundary condition, 127
Mason-Schamp model, 76
Maxwell-Boltzmann distribution,
54, 92
Maxwellian, 4, 17, 36, 41, 138
mobility coeflicient, 74
model cross sections, 76
real interaction potential, 76
reduced, 85
moment equations
constant collision frequency,
70
inelastic collisions, 100
linearized, 80
with reactive effects, 106
momentum balance equation, 67
momentum transfer theory, 72
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muliterm expansion, 54

negative absolute mobility, 10
negative differential conductivity,
100
criterion, 101
model calculations, 102
nonhydrodynamic regime, 85, 145
number density, 13

Ohm’s law, 74

particle flux, 13

phase space distribution function,
15

plasma dispersion function, 142

polarization limit, 63

positron annihilation, 110

pulsed radiolysis experiment, 171

Rayleigh gas, 47
reactive effects, 86
collision terms, 107
heating and cooling, 108
reduced field , 84
reduced mass, 24
relative velocity, 23
relaxation time model, 44, 122
runaway, 170

scattering angle, 25, 29
smoothing factor , 98
sperical harmonics, 149
strong field limit, 75
summadtbional invariants, 34
superelastic collisions, 174
swarm vs plasma, 39
symmetries, 19
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velocity space vs configura-
tion space, 16

Talmi ceefficient, 178
Talmi transformation, 155
temperature tensor, 78
tensor structure, 79
time-of-flight experiment, 8, 85,
86, 144
time-reversal invariance, 27
Tonks’ theorem, 169
transport coefficients, 9
bulk and flux, 113
travelling pulse, 89
moments, 88
two-term approximation, 48, 53,
126, 150
temperature tensor, 79

variational principle, 132

trial function, 133
velocity averages, 16, 152
velocity distribution function, 3,

8

electrons in methane, 16
velocity space, 15

polar plot, 16

Wang-Chang, Uhlenbeck, de Boer,
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Wannier energy relation, 73

weak field limit, 75



