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PARAMETRIC INVESTIGATION OF NON-SELF-SUSTAINED ATMOSPHERIC PRESSURE GLOW DISCHARGES IN A THREE-ELECTRODE CONFIGURATION
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The possibilities of creating a DC large-volume, non-self-sustained glow discharges maintained by micro cathode glow discharge and self-sustained normal glow discharge in a three-electrode system at middle and high pressures in different gases have been demonstrated recently [1, 2]. The non-equilibrium plasmas of such discharges are of interest for many practical applications: air cleaning from toxic admixtures, sterilization and decontamination, using plasma discharges in an electromagnetic band gap structure, plasma photonic crystal etc. In this paper, we will present and discuss the experimental results of both discharges (APGD and MHCD) obtained in different noble (Ar, He and Ne) and molecular (N2, CO2) gases and air. 
Our APGD system consists of one discharge chamber separated in two parts. A DC self-sustained APGD in one of rare gases (helium, neon or argon) at atmospheric pressure is created between two electrodes separated by a distance of 1-2 mm and located in hermetic first section chamber formed by a glass tube of 10 cm in diameter and about 3 cm in height. The weakly rounded tungsten cathode is 8 mm in diameter, anode is made of a copper plate (thickness 1 mm, ~10 cm in diameter ) with a central hole of 2 mm. A working rare gas at a flow of about 1 litre/min at atmospheric pressure is provided through the first section and the gas exhaust takes place in the neighboring second section through the anode hole. The second section consists of a glass tube of 10 cm in diameter and 6 cm in height. There is an additional planar electrode (3 cm in diameter) in this section. A non-self-sustained APGD  is created by applying a voltage between the anode plate and the third electrode located at a significant distance (up to 5 cm) from this plate. So, we have a three electrode configuration designated as “cathode-anode-anode”. 

Micro-cathode sustained discharges (MCSD) is created in a 3-electrode configuration in the vacuum chamber evacuated to a pressure less than 10-1 Torr and filled with the gases (Ar, He and Ne) with pressure from 100 to 700 Torr. The first two electrodes form a cathode boundary layer system (CBL), with a planar cathode (copper) and an anode (silver) separated by a dielectric layer (alumina 0.7 mm thick). A hole (0.9 mm diameter) is drilled through the anode and the dielectric. The CBL will act as a plasma cathode for the 3rd electrode (stainless steel), separated from anode by 15 mm. The MCSD  is created between the CBL and the 3rd electrode. 

We performed different parametric investigations of non-self-sustained glow discharges in the APGD and the MHCD as well. It is shown, that diffuse and contracted modes of the molecular gas glow discharges exist simultaneously in one discharge gap even at atmospheric pressure. Gas temperatures were measured at different discharge currents and in different plasma gases. Potential profiles were registered by tungsten probe and reduced electric fields were determined. Electron densities were determined using both the hydrogen H line broadening and microwave interferometer at the wavelength range of 8 mm. 
Some applications of the non-self-sustained glow discharges are discussed.
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