Main field of study: 011200 Physics
Area of specialization: Physical Optics and Lasers
Department of optics
Scientific adviser: Yu.B. Golubovskii 
Reviewer: Yu.Z. Ionih

Nonlokal electron kinetics in argon
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In this work, developed a numerical methods of solution of Boltzmann equation for the positive column in argon. The Runge-Kutta integration and finite difference methods were used. The distribution functions of the electrons, local and nonlocal approach were examined and compared. 
Nonlocal distribution functions obtained by averaging over the radial diffusion spans were been compared with the exact solution of the kinetic equation elliptic. From this comparison shows the range of applicability of the averaged solution. It turned out for that the macroscopic parameters such as the concentration and the average energy of the electrons, averaged approach works well in the pressure range up to 5 Torr. Such subtle characteristics as speed excitation, ionization, and other dependent on fast electrons can not be calculated from the averaged of the distribution functions over the entire range of pressures of 0.25 – 5 Torr. This fact is due to the fact that the length of the electron energy relaxation in the elastic region file_0.unknown
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 is much larger than the radius of the tube. Therefore, on one flight electron lost a small fraction of energy and  electrons move to maintain total power, thereby making possible averaging over a large number of spans. The length of the energy relaxation in the inelastic region file_1.unknown
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 is much smaller than the radius of the discharge tube. Therefore, for electrons with energies exceeding the excitation threshold averaging over the radius is impossible and requires an exact solution of the kinetic equation.
The whole range of issues connected with formation of the distribution functions in the framework of local and nonlocal kinetics considered on the example of the discharge in argon. Were used interpolation of the experimental cross sections for elastic scattering, total cross section of inelastic collisions and ionization cross sections.

