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electron kinetics in discharge PLASMA IN xenon
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Investigation of electron kinetics in discharge plasma in inert gases and their mixtures is necessary for correct understanding and modeling of physical processes in the plasma display panels and the excimer lamps created on a basis of the barrier discharges. In the work, it was investigated local stationary electron kinetics in discharge plasma in xenon. 
For investigation of electron kinetics in discharge plasma in xenon the Boltzmann equation in two term approximation was solved [1]. In the collision integrals the elastic collisions of electrons with xenon atoms, electron - electron collisions, excitation, direct and step ionization of the atoms by electron impact and de-excitation of metastable levels of xenon atoms by electron impact were taken into account. At the account of gas ionization by electron impact it was supposed, that the excess energy shares equally between flying and escaping electrons. For account of step ionization and superelastic processes the atoms in excited states were considered as a different gas. In the work the step ionization of xenon atoms through metastable levels 6s [3/2]02 and 6s|[1/2]01, combined into one level was taken into account.
The considered integro-differential equation was solved with the iterative three-diagonal Thomas algorithm. The Maxwellian EEDF at given electron temperature was used as the initial approximation for the calculations. For realization of the method on a computer the program code in PASCAL has been made. The program also allows to calculate rate constants of the processes with electron participation and electronic gas parameters (mobility, diffusion coefficient, average energy). The EEDF, calculated without taking into account of electron - electron and superelastic collisions and step ionization, were compared with the EEDF, calculated with the public domain software BOLSIG [2] in which above-listed processes are not taken into account. The calculated functions well agree with each other.
Investigations of electron kinetics have shown, that electron - electron collisions result to the Maxwellization of the EEDF and become visible at high ionization degree. They make a visible impact on the EEDF in xenon plasma at values E/N =100 Тd at ionization degree > 10-4 and at E/N <10 Тd - at ionization degree > 10-6. At smaller ionization degrees the EEDF practically coincide with the EEDF, calculated without taking into account electron - electron collisions. 
Step ionization by electron impact impoverish the EEDF in the high energy region, that points out on big cross section and low threshold energy of ionization process of the excited atoms. The account of this process influences visibly on the EEDF at values E/N ~ 10÷100 Тd at relative concentration of metastable atoms more than 10-4 %. 
The account of superelastic processes does not influence visibly on the EEDF in the given target setting. 
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