
The electron diffusion coefficient
along the energy in bounded

collisionless and weakly collisional
plasmas  

.

L.D.Tsendin,    Sankt-Petersburg State Polytechnical
university, 195251, Sankt-Petersburg, Russia,

tsendin@phtf.stu.neva.ru.



Plan

1. Introduction
2. The kinetic equation
3. DC positive column
4. RFC discharge
5. Cathode region of a DC discharge
6. Conclusions



Introduction
The characteristic electron energies in stationary gas discharges are 

fixed by the 
plasma maintenance condition on the level of several eV.
So the electrons with energies by several eV exceeding �� are usually 
practically absent.
In this energy range the elastic collisions cross-sections 1-2 orders of 
magnitude exceed
the excitation ones. It implies that the EDF anisotropy is small. 
In the simplest case the ratio of the relaxation frequencies is of the order 
of δ=(2m/M).
At the EDF tail this ratio is (ν^{�}/ν)�10�¹-10�²<<1, is small, too. So the 
EDF in this energy
range is close to the isotropic one, and the traditional two-term 
approximation is valid. 
This fact remains valid in free-flight regime, R≥λ.
The energy input usually occurs by relatively small portions. too.
So this process cal be treated, as a random walk along the energy axis it 
is described by
the diffusion  coefficient along energy D_{�}.



2. The kinetic equation.    
• The electron Boltzmann equation is of the form:
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the equation for takes the form:
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The diffusion coefficient along the energy axis (for the monochromatic oscillatory
field with amplitude is 2 / 3D λ ν= and the energy diffusion coeff. is
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3. DC positive column.
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The averaged kinetic equation  becomes
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