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FOKKER-PLANCK EQUATION IN A STRONG
EXTERNAL UNIFORM MAGNETIC FIELD")

B. SESTAK?), Plzeii

The magnetized Fokker-Planck collision term for the electron-ion plasma is approx-
imated. The collision term is evaluated explicitly in the case of unmagnetized Maxwellian

ions for 1< Q2./wV2< ko (Ao being the number of particles in a Debye sphere).

YPABHEHME ®OKKEPA-IUIAHKA 1A CWIBHOTO BHEIHEIO
OIHOPOJAHOTO MATHUTHOTO noJiA

B paGoTe cjenaHa anMpOKCHMAUWA ypaBHEHHA dokkepa-TlnaHka ¢ MariuTHbIM
4NEHOM [UIA 3NEKTPOHHO-HOHHOM nnasMbl. “Lne, OUMCHIBAIOWIMI COYapEHHE, BbIHC-
neH B SBHOM BHAE JIA CIyqas HEHaMAUHWMEHHBIX MAKCBE/IOBCKMX HOHOB C 1<Q.

0 V2 < Ao (Ao — npencTaBaseT coOOH 4MCIO HACTHLL B cepe [eGas).

1. INTRODUCTION

The collision term of the kinetic equation for magnetized plasma has been
studied by many authors (see [1] and references therein). The main problem is the
fact that the calculated collision terms were SO complex as to be unsuitable for
practical use. Recently some good results have been obtained in this field [2]. The
collision term of the magnetized kinetic equation was approximated in such a way
that further mathematical treatment is possible.

In this paper we shall derive the collision term for the two-component plasma
supposing the field particles plasma to be unmagnetized and Maxwellian. We also
neglect the wave effects and the dependence of the interaction potential on the
particle velocity [3]. We shall show that the dominant effects are given by the

parameter In (/1) (here 7= 2./ 0y V2), which replaces the Coulomb logarithm
In Ao in the terms describing the anisotropy of the collision term.

') Contribution presented at the 3rd Symposium on Elementary Processes and Chemical Reactions
in Low Temperature Plasma in Krp4tovo, September 22—26, 1980.
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Il. THE FOKKER-PLANCK COEFFICIENT D

The magnetized Fokker-Planck collision term for the electron and Maxwellian
jon plasma has the form [4]
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where @(k) is the Fourier transform of the electron-ion interaction potential
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a, p and @ are the polar angles of p., P and k. e
The components of D can cn.o<w_=w8m with help of the Bessel function identity ©
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one finds:
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Here we write _.n:ﬁl‘_‘ dkk _. d© to avoid a divergence of D for a large value of
o [}

k (ko beig the inverse distance of the closest approach).

{Ii. REDUCTION OF THE D COMPONETS

We restrict our attention to the strong magnetic field when kp../m.Q.<1. Using
the asymptotic expansion for J3(x) 5] and neglecting the terms 0(x”) we get after
some manipulation:
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where y(a, z) is the incomplete Gamma function [5], vr=(2ksT:/ m)"?
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To evaluate the integral B,, we shall further suppose that @(k) is of the Debye
form (ko being the inverse shielding length). The m.:m_%:nu_ evaluation of B, shows
that for the case of the strong magnetic field when
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the dominant term is
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while B mmnxv, (-n*), m>0. With logarithmical accuracy we can approximate the
sum in Egs. (13) and (14) with the first term (m=0) only. (The k integration in
Eq. (15) gives with the same logarithmical accuracy In Ao, i.e. the Coulomb
logarithm). For the D components we thien obtain: .
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Here the y(a, 2) function is expressed by the error function o_,R.NV. .
The D components can be further simplified using the assymptotic expansions of
erf(z). We obtain:
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From the above equations it is evident that the D tensor is anisotropical even if
the plasma is homogenequs. The anisotropy describing the parameter is tn (Ao/7)
and because 1<n<Ao it strongly influences the D,. and D.; components
especially in the case of a high magnetic field.
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