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LOW PRESSURE GAS BREAKDOWN IN COMBINED ELECTRIC FIELDS 
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In this work by analogy to the three modes of the combined (RF+DC) discharges existence, we distinguish the ignition of the 

combined discharges also in three modes: 1) RF breakdown perturbed by the DC electric field, 2) breakdown in the combined field,

3) DC breakdown perturbed by the RF electric field. It is shown that application of the DC voltage combined with the RF first 

increases the RF breakdown voltage compared to the breakdown voltage of self-sustained RF discharge. However at sufficiently high

DC voltages the DC field starts to contribute to the ionization of gas molecules, RF breakdown voltage goes down with the 

increasing of the DC voltage applied to the combined discharge and equals to zero, when the self-sustained DC discharge ignites. The 

DC breakdown curve, influenced by the RF voltages higher than the minimum RF breakdown voltage Urf.min, consists of two parts. 

KEY WORDS: combined discharge, RF capacitively coupled discharge, DC discharge, gas breakdown, low pressure discharge, 

nitrogen, argon. 
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