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Abstract

The geometry and principle of a metal plasma pulse gun based on metal vapor
vacuum arc (MEVVA) are described. Copper was used as cathode materials in order fo
produce the plasma for observing macroparticles at a different arc condition. The 60°
curved solenoid was used to reduce macroparticles and confine plasma as well as beam
transport duct. A high voltage pulse trigger power supply based on high turns ration step
up transformer and an LC delay line arc power supply were described and developed.
The trigger -power supply produced an open circuit output voltage of higher than 10 kV
with a repetition rate of more than 5 pps were also designed. The arc power supply
delivers high arc current up to 400 A with the pulse width of about 500 ps. A 8 cm
diameter disk-charge collector was used for plasma ion current measurement at 10 cm
form cathode surface, 2 cm and 8 cm from solenoid outlet. Electron temperature was
found to be 3.4-4.6 eV for the straight solenoid and 4 eV for the curved solenoid by
measuring plasma current with bias probe from 560 V to +50 V. The macroparticles from
ion source of more than 5 um sides distributed in the same way as the cosine shape,
but those of less than 5 pm sides distributed on according to the hallow beam. The
macroparticles density varies with arc current and the number of macroparticles was
reduced by using 60° curved solenoid.





