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An experimental study of charge removal in vacuum

using microwave discharge plasma source
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Abstract (3

Electric charge is cause of failures in high vacuum of industrial process and space. Therefore, high efficient charge neutralization
method is required. The goal of our study is to improve the charge neutralization speed. Our research aims to the application of an
electron cyclotron resonance (ECR) plasma source as neutralizer in vacuum. ECR neutralizer has been developed to neutralize ion

beam by ion thrusters, preventing the spacecraft from charging. We improved the neutralization current and investigated the charge

neutralization of film as an industrial application. Conveying films at high speed in vacuum, the films are entangled with each other by
friction charging. By placing the ECR neutralizer at 1.5m from a roll-to-roll system, we can convey the film roll at 1000m/min, the
highest speed currently used in the industry. In addition, charged dust is cause of damage of astronaut health and equipment on the
lunar and asteroid surface. As a space application, we conducted a levitating charge particle removal in vacuum. By using a neutralizer,
charge particle was neutralized and fell down. These findings suggest that 10W class ECR neutralizer is hence proved to be an effective

charge neutralization method.
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Mass flow rate of Xe 0.5sccm
Microwave power 8W
Pressure 10~3Pa
Anode current 135mA
Charged plate voltage 200V
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