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Ion energy distributions in cathode-fall region of Ar, N2 and O2 glow discharges
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Ivanovo State University of Chemistry and Technology, Ivanovo, Russia

The study of cathode region properties is needed for development both theory discharge and surface material modification technology. Ion energy distributions for negative glow and cathode-fall region of normal and abnormal discharges were investigated in refs. 1-3. Then, the problem is difficult and a number of experimental results is not explained on authors opinion. In this work ion distribution functions are measured of positive ions arriving cathode in N2, Ar, O2 glow discharge. The discharge followed between the Al cathode and anode with the distance of 175 mm in glow cylinder of 125 mm diameter. The discharge current was 5-10 mA and gas pressure was 2,5-3,5 Pa. Positive ions were extracted from 0,35 mm hole at cathode center and they reached collector located behind cathode at distance of 3 mm. The ion energy distributions were obtained by measuring the ion current for different values of retarding potential of collector. With probe alone potential distributions near cathode were measured. Some results for N2 are shown in figures. It is seen from function shape and their pressure dependence that charge exchange process is principle mechanism of energy distribution formation. It results in low ion energies bombarding cathode (maxvellian function with average energy 1 eV is shown to compare).
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