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Fig.1 Schematic diagram of the Hall thruster
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Table 2 Experimentally measured parametric results

Parameter Value

Anode voltage/V 150 200 250

Anode power/W 108 172 245
Thrust/mN 5.6 7.8 10.5
/% 42.1 433 458
n,/% 74.2 94.5 117.1
/% 82.5 86.7 95.6
/% 14.5 17.6 225
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Operating characterization of low power planar Hall thruster

REN Linyuan, WANG Yanan, JIN Liyun, FU Yuliang, SUN Anbang, DING Weidong

(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In order to extend the life time of low power Hall thrusters, a planar Hall thruster is proposed in
this paper. This design eliminates the internal discharge channel. The front wall and the front surface of the anode
are in the same plane, therefore the ionization and acceleration process completely occur outside the thruster. The
thruster achieves stable discharge at the xenon flow rate of 0.6~1.0 mg/s. The characteristics of anode current,
thrust, and plume beam under different operating parameters were experimentally studied. The oscillation fre-
quency spectrum of anode current is mainly concentrated from 20 to 60 kHz, which is similar to that of conven-
tional Hall thrusters. At the power level from 62 to 245 W, the thrust and the anode efficiency are separately in
the range of 3.2~10.5 mN and 8%~22%. The thrust level is close to the traditional Hall thruster with the same
power level, but the anode efficiency is lower. The measurement results of the ion beam characteristics with Fara-
day probe show that the low plume divergence efficiency is the main reason for the low anode efficiency. Based on
the experimental results, the differences between the operation mechanism of the planar Hall thruster and the tra-
ditional Hall thruster are analyzed. The planar Hall thruster designed in this study proposes a possible solution to
the wall erosion problem of the Hall thruster.

Key words: Hall thruster; Ignition; Anode efficiency; Negative gradient magnetic field; Plume diver-

gence
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