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modeling of microwave Effect on the electron energy distribution function in dc discharge in the Cs-Хе mixture 
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High-sensitive technique for real-time imaging of millimeter wave spatial distribution was proposed and intensively developed in the Institute of Applied Physics RAS using the visible continuum from the flat positive column (PC) of a medium-pressure Cs-Xe DC discharge [1]. The imaging method is based on the fact that the intensity of the e-Xe bremsstrahlung continuum from the PC increases in the visible region when the plasma electrons are heated by millimeter waves [2]. This  paper presents the results of numerical modeling of plasma electrons heating in PC of Cs-Xe discharge under microwave effect. Semi-empirical model for calculation of the electron energy distribution function (EEDF) in Cs-Xe PC at medium gas pressures is developed. The Boltzmann equation for isotropic part of the EEDF in the two term approximation was used for calculation taking into account elastic, inelastic and electron-electron collisions [3]. Calculations of EEDF, effective electron temperature, and elastic and inelastic collision losses of the electron energy were carried out in the range of partial pressures of plasma gas components which are typical for spatial homogeneous PC depending on the DC electric field strength and intensity of the incident microwaves.

It is shown that the EEDF in PC is close to the Maxwell distribution at the electron energies less than 3 eV while it deviates from the Maxwell one for higher electron energies. At the electron energies less than 6 eV the EEDF can be approximately described by the two-temperature distribution with different temperatures in the range of slow (< 3 eV) and fast (3-6 eV) electrons. In the absence of microwave radiation the effective electron temperature in PC increases from 0.4 to 0.5 eV when the DC field in PC increases from 1 to 1.5 V/cm. This result is in good agreement with results of measurements. Effect of millimeter waves with intensities less than 3 W/cm2 on spatially homogeneous PC increases the electron temperature proportional to the intensity of microwaves. The growth of the electron temperature is of 0.15 eV at microwave intensity 1 W/cm2. Action of microwave radiation decreases the deviation of the EEDF from the Maxwell function. The elastic collisions of electrons with Xe atoms are the main channel of energy losses of electrons. Inelastic losses of the electron energy in collisions with Cs atoms are of several tents percents of the total power consumption.
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