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A TRANSIENT MODEL fOR kinetic and electrical parameters of the positive column of a Cs-Xe DC discharge affected by a microwave pulse
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Flat layer of positive plasma column (PC) of discharge in the mixture of Cs-vapor and xenon (Cs-Хе discharge) is used as two-dimensional sensor in a new method of imaging and measurement of spatial distribution of microwave radiation intensity [1]. The imaging technique is based on the fact that the intensity of the e-Xe bremsstrahlung continuum from the PC radiated by a medium-pressure Cs-Xe DC discharge increases in the visible region under the action of incident microwave radiation [1, 2]. This method of imaging has a microsecond time resolution and record energy sensitivity for continuous medium. To improve this method the modeling of dynamics of kinetic and electric parameters of PC plasma of Cs-Xe discharge under the action of pulse microwave radiation was held. 
Non-stationary zero-dimensional self-consistent kinetic model of homogeneous PC of a medium-pressure Cs-Xe DC discharge was designed for that. The model is based on the joint solution of the quasi-stationary 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 non-stationary balance equations for electrons, atomic and molecular ions (
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), cesium atoms in the ground and excited states (Cs(6P), Cs(5D)) and xenon atoms in metastable  
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 states [3]. The reabsorbtion of cesium lines emission, processes of quenching of excited states of atoms of Cs and Xe by electrons (superelastic collisions) are also taken into account in the model.

Calculations were carried out for the xenon pressure 45 Torr, density of discharge current 100 mA/cm2, concentration of Cs-atoms ranged between 2 1012 and 1,5 1013 cm-3. Dynamics of potential electric field, density and temperature of electrons, concentrations of excited atoms and ions, portion of electron energy loss in the inelastic collisions were calculated under conditions of action of long microwave pulse with short leading edge of a pulse. 
It was shown that characteristic time of change of above mentioned plasma parameters is of the order of 1 ms. Influence of intensity of incident microwave radiation and Cs concentration on dynamics of plasma parameters was also studied. 

This work was partially supported by RFBR (Project No 09-08-00728-а).
References

[1]. M. S. Gitlin, V. V. Golovanov, A. G. Spivakov, A. I. Tsvetkov, and V. V. Zelenogorskiy, J. Appl. Phys., 2010, 107, 063301. 

[2]. М. С. Гитлин, А. Г. Спиваков, Письма в ЖТФ, 2007, 33, 46.

[3]. М. С. Гитлин, Ю. А. Лебедев, А. И. Цветков, И. Л. Эпштейн, Сборник трудов VI Международного симпозиума по теоретической и прикладной плазмохимии, 3 - 9 сентября 2011, Иваново, 2011, с. 112 - 115.
1

_1363786826.unknown

_1382360521.unknown

_1363786741.unknown

