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characteristics of the barrier discharge in 0.99Xe-0.01Cl2 mixture simulated within ONE-DIMENSIONAL FLUID model
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Spatio-temporal characteristics of the barrier discharge in 0.99Xe-0.01Cl2 mixture simulated within the limits of the one-dimensional fluid model are presented. 
Characteristics of the barrier discharge plasma in Xe-Cl2 mixture are described on the basis of the continuity equations for electrons, positive and negative ions and neutral species, the Poisson equation  and an equation for the external  electric circuit. On a surface of dielectric layers boundary conditions for fluxes of the charged particles, chlorine atoms and xenon metastable atoms and molecules, for potential of the electric field and density of the surface charge are laid down. 
Parameters of the discharge are following: length of a gas-discharge gap is 4 mm, pressure of  0.99Xe-0.01Cl2 gas mixture is 250 Tor, thickness of dielectric layers is 2 mm, dielectric permittivity is 4. The voltage 
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 with a frequency of 100 kHz and an amplitude of 4.25 kV is fed to the electrodes. 
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	Fig.1. Time behavior of the supply voltage Us and the voltage drops across the discharge gap and the dielectric barriers Ug and Um and the total current density J.


Apparently on fig. 1, after change of the voltage polarity the power supply voltage is added to a potential difference created in a gas gap by the surface charge on dielectric barriers, and through ~0.08 mks reaches a breakdown voltage ~ 2.75-2.8 kV of the gas gap. During the breakdown the mean electron energy at dielectric layers reaches 5 eV, in the gas-discharge gap it exceeds 4 eV. The current pulse lasts ~200-300 ns (its duration on a half of height does not exceed 75 ns). At passage of the current pulse the dielectric surface is charged by a charge of an opposite sign. Now the potential difference created in the gas-discharge gap by the surface charge screens a voltage of the power supply and an electric field in the gap becomes small, the current impulse stops, there comes a passive phase of the discharge which lasts 96 % of the voltage half-cycle.
In the gas-discharge gap during all voltage-cycle the most abundant negative species are Cl- ions, the basic positive ions are Xe2+ ions, there is a great amount of Xe3+ ions also. During the passive phase of the discharge, the densities of Xe+ ions and electrons on some orders are less than Cl- and Xe2+ densities. At passage of the current pulse the densities of electrons  and Xe+  ions sharply increases, exceeding near to a surface of the dielectric barriers the  densities of Xe2+ and Cl- ions. Densities of Cl2+ and Cl+ ions are small, during the current pulse they increase on 6÷7 orders, remain however much less than densities of other charged species.
Total optical efficiency of the barrier discharge radiation is 25.6 %, 23 % from them is the radiation of XeCl* molecules (308 nm) and 2 % is radiation of  Xe2* molecules (172 nm).
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