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Discharges with runaway electrons

DIFFUSE DISCHARGE IN SFs AND ITS MIXTURES WITH H;, D AND C;Hs FORMED BY
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Electronegative SFs gas is widely used in electrical installations as gas insulation [1]. s is due to its high
electrical strength, which significantly exceeds the electrical strength of nitrogen and air. Volume self-
sustained discharge in SFs with small additions (less than 10%) of different gases is used for various
technological applications, in particular, in microelectronics for etching semiconductor materials [2]. Also a
volume discharge in mixtures with SFs is used for excitation of non-chain chemical lasers on HF (DF)
molecules.

Diffuse discharges formed in electrode systems with an inhomogeneous electric field (between blades,
pins, etc.) when high-voltage pulses with short rise-time were applied was proposed to call Run-away
Electron Preionized Diffuse Discharge (REP DD).

The aim of this work is to study parameters of REP DD in SFs and SFs with additives of other gases
between two extended electrodes with a small radius of curvature.

It was shown that diffuse discharge can be formed in SF¢ at elevated pressure between blade electrodes
with length of 30 cm (see Fig. 1). It was also confirmed that in a sharply non-uniform electric field a beam of
run-away electrons is generated and that the gap breakdown occurs due to ionization waves which begin on
electrodes with small radius of curvature.

b

Fig. 1. Images of diffuse discharge in SF¢ obtained at pressure of 0.04 (a) u 0.05 MIla (b).

Laser action in the IR spectral region was obtained in SF¢ -Ha(D,) mixtures. The laser output up to 110
mJ was easily achieved which corresponds to ultimate intrinsic efficiency (with respect to deposited energy)
of 10%.
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