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BULK PLASMA PRODUCTION BASED ON HIGH-CURRENT GASEOUS DISCHARGE WITH EXTERMAL ELECTRON INJECTION

Results of experimental study of low-pressure, high-current gaseous discharge with electron emitter based on constricted arc discharge are presented. Physical features of plasma production process in this system are discussed. Plasma parameters measured by moveable Langmuir, double and emissive probes are presented. Special features of the electron emitter design allowed to reach long lifetime due to reduction the arc cathode erosion rate as well as to avoid contamination of the gas plasma by metal species. The main discharge voltage is 50-150 V and the main discharge current is up to 20 A in DC mode. The discharge system provides formation of uniform and stable gaseous plasma with density equal to 3·1010 cm-3 at operating gas pressure in the vacuum chamber as low as 3·10 -4 Torr. The nonuniformity of plasma density distribution is no more than ±15 %, and nonuniformity of the angular current density distribution is no more than ±8 %. The device is characterized by high efficiency of energy utilization, possibility to operate with chemically active gases, simplicity of set-up and maintenance and long lifetime. Maintenance tests have shown that the discharge system provides stable generation of plasma with reproducible parameters during at least 100 hours of continious operation. The device can be used for ion surface treatment of details of complicated shape with surface area over 1 m2.
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