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Experimental Research on Discharge Chamber of
ECRIT with Two Kinds of Magnetic Circuit

Yang Juan, Wang Yunmin, Ma Yanjie, Wang Yang, Li Pengfei

( College of Astronautics, Northwestern Polytechnical University, Xi“an 710072, China)

Abstract: Electron cyclotron resonance ion thruster ( ECRIT) runs on ECR plasma which is produced by micro—
wave energy and magnetic field from two permanent magnetic rings inside the discharge chamber. The ions in ECR
plasma are extracted by the sharp potential gap of screen and acceleration grids to produce thrust. ECRIT has the
advantages of high specific impulse, electrodelessness and high durability, which make the thruster competitive in
the applications of deep space probe and long life satellite. Sections 1 through 3 explain the experimental research
mentioned in the title, whose core consists of: " Appropriate magnetic circuit inside the discharge chamber of
ECRIT is important for the thruster reliable operation in that it must generate the magnetic field required by ECR
plasma generation and drive plasma density in a uniform distribution near the surface of screen grid for high thrust
density and low grid erosion by the accelerated ions, thus operating the discharge chamber with a high efficiency.

Within the tapered discharge chamber, two types of magnetic circuit are used to produce argon ECR plasma, of
which the electron temperature and ion density are diagnosed by Langmuir probe. " The experimental results, given
in Table 1 and Figs. 6, 8 and 9, and their analysis, show preliminarily that, when the magnetic rings approach the

major end surface of the discharge, the efficiency and ion density distribution near the screen grid can be improved.

Key words: electron cyclotron resonance, ion propulsion, probe diagnostics
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