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electron parameters in plasma of xenon, chlorine and Xe-Cl2 mixtures
S.V. Avtaeva
Kyrgyz-Russian Slavic University, Bishkek, Kyrgyz Republic, s_avtaeva@krsu.edu.kg
At present the excilamps, sources of the spontaneous UV and VUV radiation of the excimer and exciplex molecules, start to use in photochemistry, microelectronics, for clearing and modification of a surface, polymerization of varnishes and paints, in technologies of disinfection of industrial wastes, water and air, in biology and medicine [1, 2].  At modelling a discharge in the excilamps it is necessary to give special attention to electron kinetics. Elementary processes of electron interaction with gas play an important role in redistribution of energy in the discharge. In the given work, influence of the reduced electric field E/N and Cl2 concentration in the Xe-Cl2 mixtures on electron parameters is studied. For calculation of the electron parameters the Boltzmann equation in the two-term approximation was solved. 
It is shown, that in Xe, Cl2 and their mixtures the mean electron energy  
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 grows with increase in E/N. The greatest values of 
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 are obtained in pure Xe, 
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decreases with growth of the chlorine concentration in Xe-Cl2 mixture, the minimal values of 
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 are realized in pure Cl2. The influence of the chlorine concentration on the mean electron energy in Xe-Cl2 mixtures decreases with growth E/N. The mobility and diffusion coefficient of electrons normalized on atom density grow with increase in the chlorine concentration at small fields (E/N< 30÷100 Td) and fall at E/N> 30÷100 Td. 
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	Fig.1. Attachment frequency of electrons to Cl2 molecules and total ionization frequency of Cl2 molecules and Xe and Cl atoms as  functions of E/N and Cl2 concentration in Xe-Cl2 mixture.  1, 3, 5, 7 – attachment; 2, 4, 6, 8 – ionization; 1, 2 – 1% Cl2; 3, 4 – 5% Cl2; 5, 6 – 30% Cl2; 7, 8 – 100% Cl2.


It is shown, that in Xe-Cl2 mixtures at low E/N the frequency of electron attachment to Cl2 molecules exceeds total frequency of ionization; with growing E/N the ionization starts to prevail over the attachment (Fig.1). Dependence of the critical E/N at which the ionization frequency is compared to a frequency of the electron attachment on Cl2 concentration in Xe-Cl2 mixtures is calculated. The plasma is electropositive at E/N more than the critical field and is electronegative at E/N less than the critical field. The critical E/N decreases with reduction in Cl2 concentration; correspondingly, for maintenance of the self-dependent discharge a smaller voltage is required.
In Xe-Cl2 mixtures at E/N typical for electronegative plasma the electron losses on electronic excitation of atoms and molecules and attachment of electrons to Cl2 molecules prevail; at E/N typical for electropositive plasma the electron losses on electronic excitation of atoms and molecules and ionization prevail. 
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