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Influences of coupling magnetic field of 2 cm electron cyclotron
resonance ion thruster on plume neutralization

. 1 1 +2 . . 2 1 . 1
LEI Yiming , YANG Juan , GENG Hai", WU Xianming”, MOU Hao , FU Yuliang
1.School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China;
2.Vacuum Technology and Physics Laboratory, Lanzhou Institute of Physics for Space Technology, Lanzhou 730000, China

Abstract: An electron cyclotron resonance ion thruster ( ECRIT) has advantages of long service life and simple
structure. The external coupling magnetic field of the ECRIT is one of factors that influences the plume neutraliza-
tion process and coupling voltage of the neutralizer. The coupling magnetic field varies with the installation direction
of the ion source and neutralizer as well as the direction of the internal magnetic pole. Calculating the distribution
law of the coupling magnetic field and experimentally studying the influence of the coupling magnetic field on plume
neutralization are very important. This paper focuses on two power rates and two flow rates of the ion source and
conducts experiments on neutralization within the acceleration voltage range of 350 to 1 450 V to study the influence
of changes in the direction and position of the ion source and the influence of the neutralizer's magnetic pole on the
ion beam extraction and maximum coupling voltage. The results indicate that the ion beam extraction is not influ-
enced by the direction of the magnetic pole and the installation direction of the ion source and neutralizer. When the
ion source is installed relatively perpendicular to the neutralizer, its coupling voltage is reduced. At the same time,
changing the direction of the magnetic pole of the neutralizer into the opposite of the direction of the magnetic pole
of the ion source also reduces the coupling voltage of the neutralizer. When the ion source is installed perpendicular

to the magnetic pole of the neutralizer in the opposite direction, the coupling voltage is the lowest.
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