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The electrophysical parameters of a low-pressure liquid cathode discharge
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In this work, the results of the physical parameters measurements in low-pressure “liquid distilled water cathode-copper anode” plasma system are presented. The ranges of the direct current and pressure were 20-100 mA and 104-105 Pa, respectively. 

It was shown that increase the both pressure and discharge current lead to the discharge total power grows. In both cases total power behavior looks like linear. 

The current density that was calculated using known values of cathode spot area increases as result of the pressure rise in the range of 100 - 700 мА/сm2. It was confirmed that increase of the discharge current result in the changes of cathode spot, exactly continuous cathode spot at the current more than 60 mA turn to the discrete cathode spot. 

The distribution of potential in discharge has been measured by means of moving anode. On the base of these data the electrical field strength in plasma and cathode voltage drop Uc has been found. As pressure increase at the fixed discharge current the electrical field strength rise in the range of (0,1 – 0,7)(103 V/сm. Increase of the discharge current at the fixed pressure lead to weak decrease of the electrical field strength. Cathode voltage drop is much higher than attached to the glow discharge between two metallic electrodes a fortiori to the arc discharge. At the pressure range 2(104-105 Pa the cathode voltage drop showed weak changes in the range of 300-550 V. As discharge current increase the Uc tend down to a limit, but at the current more than 80 mA flex point take place and cathode voltage drop starts decrease sharply. Using the measured values of cathode voltage drop the secondary electron emission coefficient γ were calculated. The γ at the atmospheric pressure ~5·10-4 is in good agreement whit the other authors data. It can be noted that at the discharge current more than 40 mA and pressure range (4-7) )(104 Pa the secondary electron emission coefficient level 10-2 – 10-1 and that values are typical for the metallic cathodes.

The bands of 1+ and 2+ N2 systems, atomic oxygen lines, (-system bands of NO, OH-bands (A2((X 2() and H(, H( lines of atomic hydrogen have been recorded in radiation spectra. Increase of the discharge current over 50-60 mA lead to the appearance in spectra Cu lines due to the copper emission from anode. The populations of low vibration levels for (C 3Πu) have been well described by Boltzmann distribution. Apparent vibration temperature at atmospheric pressure is in the range 5500 -6500  K and decreases at the pressure decrease up to 3000 K.
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