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MODES OF LONGITUDINAL COMBINED DISCHARGE IN LOW PRESSURE NITROGEN 

V.A. Lisovskiy
1
, N.D. Kharchenko

2

1
Kharkov National University, 4 Svobody sq., Kharkov, 61077, Ukraine 

2
 Scientifical Center of Physics and Technology, 6 Svobody sq., Kharkov, 61077, Ukraine 

The modes of low pressure combined (RF + DC) gas discharge were studied in this work. Longitudinal combined discharge (RF and 

DC voltages were applied to the same electrodes) can exist in three modes: 1) unself-sustained RF discharge, disturbed with DC 

electrical field, 2) combined discharge, 3)  unself-sustained DC discharge, disturbed with RF electrical field. Conditions of existance 

of these modes were determined. The parameter range in which combined discharge burning in the first mode can be extinguished by

increasing of DC voltage is limited in the low-pressure side with the extinction curve and the curve of the transition of combined 

discharge from the first mode to the second one. Relation between thicknesses of the “cathode” and “anode” layers was analytically

obtained which agrees to the experimental results.  

KEY WORDS: RF capacitive gas discharge, DC discharge, longitudinal combined discharge, low pressure, nitrogen.
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