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Self-consistent zero-dimensional modeling of positive column of DC discharge in the mixture Cs-Хе under the action of microwave radiation
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High-sensitive technique imaging of microwave radiation using the visible continuum from the flat positive column (PC) of a medium-pressure Cs-Xe DC discharge can be successfully used for real-time measurements of spatial distribution millimeter wave (MMW) intensity [1]. The imaging technique 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 [1, 2]. Semi-empirical model for calculation of the electron energy distribution function (EEDF) in Cs-Xe PC at medium gas pressures was presented in [3]. 

This paper describes the zero-dimensional self-consistent model of stationary collisional plasma  of DC discharge at medium pressures in the cylindrical discharge tube in the mixture of Cs-Хе under the action of microwave radiation. The model is based on the joint solution of the Boltzmann equation for the electron energy distribution function (EEDF), the equation coupled the discharge current with the electron density and DC electric field strength and the balance equations for electrons, atomic and molecular ions (Cs+, Cs2+), cesium atoms in the ground and excited states (Cs(6P), Cs(5D)). The reabsorbtion of cesium lines emission is also taken into account in the model. Calculations were carried out for the discharge current I = 0.8 A, radius of the discharge tube 1.6 cm, xenon pressure 30 and 45 Torr, cesium density varied from 3·1012 to 1.5·1013cm-3.
Comparison of calculated and experimental DC electric field dependences of the electron temperature showed that in the absence of microwave field the model satisfactorily describes the experiment [2] and it can be used for calculation of the main plasma parameters and general relations of plasma properties with the external plasma parameters. 

DC electric field in plasma, electron temperature, densities of electrons and ions and concentrations of excited Cs-atoms are presented as a function of Cs concentration. The portion of electron energy losses in the inelastic collisions and the role of different kinetic processes in the ionization, losses of charged particles, generation and relaxation of excited Cs atoms are also calculated depending on the Cs concentration. 

Influence of microwave field on the parameters is analyzed for the DC positive column of Cs-Хе discharge. 
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