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Volumetric glow discharge maintained by self-sustained dc glow discharge at atmospheric pressure
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The complicated challenge for plasma engineering is to generate stable plasmas at atmospheric pressure with volumes greater than have been obtained with the single atmospheric pressure glow discharges (APGD); that is, plasmas with scale lengths greater than a few millimetres only. One well-known way to create large-volume, high-pressure, non-thermal plasma is the use of plasma, generated by a secondary circuit, as the plasma cathode for the primary discharge [1, 2]. A high-pressure “volume plasma” can be generated with a third, planar electrode, located at a distance of a few centimetres from the plasma cathode discharge.

In this work we demonstrate the possibility of creating a large-volume, non-self-sustained APGD with help of the self-sustained normal dc APGD [3] used as a plasma electrode. The discharge chamber consists of two sections separated by a cooper plate (thickness <0.1 cm) with a central hole of 0.3-0.4 cm diameter. The first section is a self-sustained normal dc APGD in helium, for which the copper dividing plate can be either cathode or anode. The interelectrode gap for this APGD is about 0.2-0.5 cm. A  non-self-sustained APGD is created in the second section by applying a voltage between the dividing plate and a third electrode located at a significant distance (about 5 cm) from the dividing plate. 

Electrical parameters of the non-self-sustained discharge for different voltage sign combinations of all electrodes are presented. Conditions of discharge transfer from one section to other one are under investigations. The spatial profile of potential and spatial profiles of the plasma in the second section are determined. It is shown that a larger volumetric plasma can be generated in the configuration anode-cathode-anode. In this case the self-sustained APGD spreads through the hole into the second section and covers the backside of plate around the hole by thin layer of negative glow.

A comparative analysis of obtained results with ones for discharges maintained by micro- [4] and macrohollow [5] cathodes is underway.
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