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Nonuniform microwave discharge in oxygen

Yu.A. Lebedev, A.V. Tatarinov, I.L. Epstein
A.V. Topchiev Institute of Petrochemical Synthesis, RAS, Moscow, Russia, epstein@ips.ac.ru
One-dimensional quasi-static model for a stationary microwave discharge inside spherically symmetric system of electrodes has been developed [1]. This model has been applied for studying an oxygen plasma which contained positively and negatively charged ions at gas pressures 1-8 Torr. The model considers charged (e, O+, O2+, O-, O2-)  and neutral ( O2(
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, O3 ) plasma particles. The model consists of the microwave field equation in quasi-static approximation, the Poisson equation, the balance equations which describe the kinetics of charged and neutral plasma components, time-independent homogeneous Boltzmann equation for electrons obtained in the two-term approximation. Processes with vibrationally excited molecules is accounted for by using the well-known analytical expression for the vibrational distribution function (VDF) obtained in the diffusion approximation [2]. It has been shown that the presence of negative ions did not bring to differences in electrodynamics of oxygen and nitrogen discharges. The vibrational temperature of oxygen ground state molecules does not exceed 700-800oK and the vibrational excitation does not influence the plasma kinetics. Concentration of O2(
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) molecules can reach 20%, hence the electrode microwave discharge shows considerable promise for production of the singlet delta oxygen.
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	Radial densities of positive and negative ions, normalized to the critical plasma density nc.
	Radial profiles of the singlet delta oxygen at different values of absorbed power
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