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Fig. 1. Breakdown voltage as pd
function
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Investigation of a liquid cathode discharge ignition

A.N. Ivanov, V.V. Rybkin, D.A. Shutov
Ivanovo State University of Chemistry and Technology, Ivanovo, Russia, shutov@isuct.ru
In this work, the results of electrical breakdown measurements at the ignition stage of a discharge in “liquid distilled water cathode-copper anode” plasma system are presented. The (pd) range is 103-105 Pa·cm, where p is the pressure and d is the cathode-anode distance. The subject of investigation was chosen due to following reasons: 1- in spite of the fact that a lot of data on the electro physical parameters of liquid cathode discharge in quasi-stationary state is available in the literature, the systematic information on ignition stage is practically lack.; 2 – with the assumption that Townsend discharge is occur the secondary electron emission coefficient γ of the liquid cathode can be calculated.
A discharge ignition was due to direct voltage increase. The plotter (in voltmeter mode) was connected to the electrodes using the divisor. The voltage breakdown was correlated to the maximum on the voltage-time behavior. The record of ignition process was kept using CCD camera (in 60 fps mode). 
The increase of the pressure at the fixed interelectrode distance lead to the monotone increase of the breakdown voltage. The  Ubr.=f(pd) dependence is shown in the figure 1. This behavior is in tolerable correlation to the classical equation 
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, А and В is equal to the empirical constants in the first Townsend avalanche coefficient equation [1]. The approximation of experimental data was carried out using the fixed value of B/A=23.3 [2] for the secondary emission coefficient calculation. In our case the γ value (~10-24) is much less than was calculated by authors [2] (~10-4) for the quasi-stationary regime of the discharge. 
The investigation of the discharge ignition with video record shooting sheet shows the following. Before the discharge ignition the slight unnoticed by eyes luminescence near by anode is observed. Further voltage increase lead to the luminescence intensification and to drawing down the luminescence area.
So, it can be assumed that discharge ignition is not caused by the Townsend avalanche but the two step is taken place: 1-coron discharge ignition and cathode-directed streamer discharge growth; 2- transition of the streamer to the glow discharge. Anyway, additional investigation are required to understand mechanism of “liquid distilled water cathode-copper anode” discharge ignition. 
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