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To the THEORY OF UHF DISCHARGE ON the DIELECTRIC ANTENNA SURFACE AT High GAS pressures
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At increase of gas pressure, plasma of the discharge, supported by a wave, propagated along the dielectric antenna [1] does not fills completely all dielectric surface [2 – 4], and represents a set of the plasma channels expanded along a UHF wave vector [5]. 

The present work is considered to theoretical investigation of discharge, initiated by the electrons, located in the vicinity of dielectric plate, with electron density below critical and with a size, which is less than length of a wave. It is shown, that at late stages of development, discharge channel formation can be connected with electrostatic strengthening of the longitudinal electric field existing near end of the channel. This mechanism is similar to the same, occurring in UHF discharge in high pressure gas [6 – 8]. Transverse electric field of the antenna is on the contrary weakened because of the same electrostatic effects at the existing form of the discharge. 

Formation of diffusion layer near antenna surface leads to strengthening of electric field and speed of ionization owing to electrostatic induction continuity. This effect cause additional increasing of ionization front propagation speed. 

It is shown, that electron emission from dielectric under the influence of discharge radiation can give additional increasing of discharge propagation too. 

The field structure, when the channel length is comparable with microwave length is studied. Electric field structure analysis in the vicinity of channel end has shown that changes in channel direction and its branching can be connected with interaction the basic azimuthally symmetric field mode and higher modes.
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