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ELECTRODE MICROWAVE DISCHARGE IN NITROGEN IN DC FIELD
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The results of study of behavior of the electrode microwave discharge (EMD)[1,2] in external DC field are presented.  Nitrogen was used as plasma gas, gas pressure was 1-5 Torr, incident microwave power was 30-170 W. New discharge device provides possibility to break the galvanic contact of the electrode/antenna and discharge chamber. The DC voltage-current characteristics (VCC) of EMD were measured varying the antenna DC potential from -100 to 600 V respectively the chamber. 

It was shown that break of galvanic contact between the electrode and chamber does not change the discharge properties. DC voltage exists between the electrode and chamber and DC current (of the order of several (A) flows in the case of contact of these elements. 

DC VCC of EMD is nonlinear and similar to that known from probe diagnostics. Analysis showed that VCC is defined by the plasma sheath existing near the chamber but not near the electrode. This is explained by non-homogeneous plasma distribution in the discharge chamber. DC current increases with the incident power and decreases with the pressure at the same external DC voltage. EMD is disappeared at high DC current in the electron part of VCC, the higher the incident microwave power the higher the threshold DC current.  

Simulation of DC current in EMD nitrogen discharge was carried out on the base of 1D hydrogen quasi-static model with charge separation [3]. The Poisson equation, balance equations defining the kinetics of charged (e, N+, N2+, N3+, N4+), and neutral (N2(A3∑+u) , N2(B3Пg), N2(C3Пu), N2(a(1∑-u), N(4S), N(2D), N(2P)) plasma particles have been used. Results are in qualitative agreement with results of experiments.
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