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Electron extraction characteristics of a 1A-level RF inductively

coupled plasma neutralizer
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Abstract: In order to solve the problem of electric neutralization of low-orbit air-

breathing ion thruster, a set of 1A-levelXe inductively coupled plasma neutralizer with

strong oxidation resistance and long life was designed. The influence of emission aperture

on its electron extraction characteristics was experimentally studied. The experimental

results show that the change of the emission aperture will have a great influence on the

electron extraction voltage, saturation current and working medium utilization coefficient

of the neutralizer, and it is found that the electron beam current has a secondary jump
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phenomenon when the extraction voltage rises under some apertures. According to the

working medium utilization coefficient and the electron extraction power consumption

ratio, the optimal emission aperture of the neutralizer is determined to be 1.5 mm. When

the electron extraction beam current is 1 A, the utilization coefficient of the working fluid

reaches 27.7, and the power consumption ratio of the electron extraction is 94.6 W/A. At

the same time, the influence of the neutralizer temperature on the working stability was

tested. The electron extraction performance of the neutralizer in the thermal equilibrium

state decreased by about 10% compared with the initial ignition.

Key words: Ion thruster; Electric propulsion system; Neutralizer; Inductively coupled plasma;

Transmitting aperture; Current jump
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Fig. 1 Working principle of radio frequency
plasma bridge neutralizer
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Fig. 3 Effect of I, on extraction currentand

plasma potential. (Pgp=55 W)

(@) The first jump

(b) The second jump
Fig. 4Working state after two current jumps
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extracted electron current
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Fig. 6Electron current is extracted under
different apertures, working fluid flow and RF

power. (U,=60 V)
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