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The surface discharges are used as plasma electrodes in various types of gas-discharge devices 

including lasers, ionizers, plasma-chemical reactors and so on [1-3]. The plasma electrodes based on 

the glided sparks are able to ionize large volumes of gas providing the glow discharge formation at the 

atmospheric pressure [1]. However, an ablative and erosion processes on dielectric substrate initiated 

by the glided sparks shorten life time of gas-discharge devices that limits their practical application [2]. 

So it is necessary to study the properties of plasma electrodes based on the low-current phase of the 

surface discharge in order to increase its power without gas breakdown along dielectric. 

In the work, we investigated the gas-discharge process on the dielectric layer charged by 

negative corona discharge. For this purpose, the traditional electrode system [1] of the glided 

discharge excitation with inter-electrode gap L=60 mm and dielectric barrier thickness d1 mm was 

used. The corona discharge electrode was additionally mounted at the height 20 mm from dielectric 

surface and at the distance of about 40 mm from the high-voltage electrode edge. During operation, 

corona discharge was initiated under potential Ucd which was less than the potential Ugd on the high 

voltage electrode (|Ucd|0.5-0.6|Ugd|). It led to formation the charge relief (х) into inter-electrode 

gap L. Thus, the negative charges deposited on dielectric layer formed potential barrier which 

allowed us to change the breakdown voltage Ub for surface discharge [3].   

The investigation consisted of two stages. In the first stage, the surface discharge was excited by 

aperiodic voltage pulses with steepness of pulse edge dU/dt  510
11

 volts per second. In these 

conditions, plasma channels of surface discharge were spatially limited by the deposited charges 

that provided the power discharge increase due to growth of breakdown voltage by 1.6 times. In the 

second stage, the surface discharge was excited by alternating voltage. The glided discharge was 

generated at the frequency of 3 Hz with current about 250 A. Here, we observed intensification of 

ionization processes in plasma due to the surface charge discharge to a high-voltage electrode. 

Thus, we developed more powerful plasma electrode based on the low-current phase of 

the surface discharge without the destruction of dielectric layer.   
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