XXXV international conference on plasma physics and CF, February 11 – 15, 2008, Zvenigorod.
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Atmospheric pressure air plasmas are of interest for many practical applications: air cleaning from toxic admixtures, plasma-assisted combustion, aerodynamic flow control, sterilization and decontamination, etc. A number of experiments have been reported recently on stationary low-current glow discharges in atmospheric pressure air, driven either by natural convection or by gas flows [1–3].

In this work we demonstrate the possibility of creating a large-volume, non-self-sustained atmospheric pressure glow discharge (APGD) in open air with help of the self-sustained normal dc APGD in helium in a three electrode system [4]. A self-sustained normal dc APGD in helium was created in a hermetic cylindrical glass chamber between two electrodes. The weakly rounded tungsten cathode (8 mm in dia) is mobile and allows to set up the needed interelectrode gap. The anode is a copper plate (1 mm thick) with a central hole of 2 mm. A working gas (helium) at a flow of 1 litre/min at atmospheric pressure is provided through the chamber. Working gas leaves the chamber through the anode hole. The self-sustained glow discharge was ignited at a applying dc voltage of about 600 V (ballast is 650 Ohm) to electrodes after contacting of cathode to anode plate and then separating them to the distance of 1-2 mm. This discharge served as a “plasma cathode” for the main discharge in a gap stretched up to the third electrode located at a significant distance (up to a few centimeters). Our previous results were presented in [5]. 

Conditions of discharge transfer from helium discharge to the atmospheric air one were investigated. It was shown that smooth transfer between the discharges in both volumes takes place only for small gaps between “plasma cathode” and the third electrode (less than 5 mm). This transfer is a jump process at larger gaps. It takes place at discharge current of about several milliamperes. 

After jump the discharge has a contracted form for short gaps. But if the interelectrode gap is more than 10 mm (discharge current maintained constant about 300 mA) the two forms of discharge can be observed in one discharge space: diffuse and contracted. Gas temperature distribution is mapped. Gas temperature in diffuse plasma volume is about 2000 K. It is approximately 2 times less than in contracted plasma volume. Probably, current densities in these regions are different. Images of spatial potential profiles of a non-self-sustained air APGD are presented as well. The appearance of a diffuse discharge region from an apparent contracted discharge at atmospheric pressure is, in our opinion, a very unexpected result.
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