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Transport processes in a plasma are most fully described by a Boltzmann kinetic
equation which treats the charged-particle colli sions. In fact, since important macroscopic
plasma properties such as the electric conductivity and the viscosity and heat-conduction
coeff icients are governed by particle colli sions, their calculation calls for solution of a
kinetic equation with a colli sion integral.

The determination of the colli sion integral, and consequently the turbulence
spectrum and the associated diffusion of particles are important aspects of plasma
nonlinear theory.

It is well known that the colli sion integral of charged particles in the plasma may
be presented in the form:
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where α  means the kind of particles.
In (1) the fluctuation of the distribution function is given by [1]:
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where E
�

δ  is the fluctuating electric field. We shell consider fluctuations in an electron-

ion magnetized plasma ( with the constant magnetic field 
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taken in the dipole approximation. In the linear limit i nto account that
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 and using the method of integration along unperturbed orbits we find:
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where nI  - the Bessel function, n
αχ  is the linear magnetized plasma susceptibili ng in the

presence of HF electric field and
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Using in (1) the expressions (2) and (3) and carrying out the statistical averaging and
the averaging over the period )/2(

0
ωπ  we find  the Fokker-Plank’s type colli sion

integral:
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The quantities nDα  and nAα  are respectively the diffusion coefficient in velocity space

and the dynamic friction coefficient and the notation nLα
ˆ  means:
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Consider the parametric excitation of short-wave length ( 1>iik ρ ), two-dimensional

electrostatic convective cells with 0Bk
��

⊥  by lower-hybrid pump wave
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where α
ω

p
 and 

α
Ω  are the plasma and cyclotron frequencies of the particles of kind α .

The convective cell modes is a zero-frequency, purely damped, electrostatic mode
involving only particle motions and pertubations in the direction perpendicular to the
external magnetic field. It is a widely-held opinion that these regards cross-field particle
diffusion of charged particles in a magnetized uniform plasma.

One of the frequency bands in which effective HF power dissipation mechanisms exist
in a thermonuclear plasma is the lower hybrid band (frequencies of the order of several
GHz). In particular an r.f. field wich sufficiently large amplitude and frequency near the
lower hybrid frequency may excite the parametric instabiliti es in the plasma.

It has been shown in [2] that parametric coupling of lower hybrid waves with purely-
damped convective cells leads to a purely-growing instabili ty.Under parametric instabili ty
conditions superthermal fluctuation field intensity is substantially higher than the level of
thermal noise. Therefore the main contribution to the colli sion integral is made the
diffusion coefficient.

Taking into account the connection between the turbulent coll ision frequency, that
describes the particle scattering by the turbulent fluctuations with the coefficient of
turbulent diffusion ⊥D  [3]
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and using the equation for the plasma energy balance
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as a result we have:
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Comparing equation (6) with the corresponding expression in Ref.[3], which is
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we have that for typical laboratory plasma parameters the magnitude of the diffusion (6) is
essentially greater than (7). Note that expression (7) is also obtained for low-frequency
( iΩ<ω ) short-wavelength convective cell fluctuations but when external pump wave is

absent, i.e. for the case of stable plasma.
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We investigate the inhomogeneous magnetized plasma with exponential density gradient

when the distribution function αof  is proportional to )exp( yα′ , 
dy

dn
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−=′α  is the

plasma inhomogeneity parameter. We assume that such plasma subjected upper hybrid
pump wave with
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which decays into the upper hybrid wave and electron drift wave with frequency
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⊥
−=  [4]. In the region above the instabili ty threshold plasma becomes

turbulent. Calculating in similar manner the turbulent diffusion coeff icient as a result we
have:
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It can be seen from (8) that ⊥D  grows with increasing density gradient and intensity of
pump wave and is independent of the magnetic field.

The present results can be of interest for studying the anomalous diffusion.
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