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On the effect of magnetic field gradient on the discharge
characteristics of Hall thrusters”
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Abstract

An experiment was performed to investigate how the magnetic field gradient in strong field zone affects the discharge
processes of Hall thrusters, such as the ionization and acceleration of propellants, for further research on optimal design
theory of magnetic field in discharge channels of Hall thrusters. The results show that magnetic field strength has little
effect on the ionization of propellants within the designed range of magnetic field gradient, but has significant influence on
the acceleration of ions. With the increase of magnetic field gradient, the ion-beam energy distribution tends to be
concentrated, and the thrust efficiency tends to rise. Finally, further increase of magnetic field gradient may lead to a
series of physical problems, among whith such as the finite Larmor radius effect, the changes in the law of electronic

conduction mechanism, and the magnetic field gradient drift are analyzed.

Keywords: Hall thruster, magnetic field gradient, discharge characteristics
PACC. 5225F, 5275D

# Project supported by the National Natural Science Foundation of China ( Grant Nos. 10975026, 50877018 ), the College Scientific Research
Foundation of Liaoning Provincial Education Department, China ( Grant No. 2006 A047 ) , the Natural Scientific Research Innovation Foundation in
Harbin Institute of Technology ( Grant No. 2009044 ) and the Science Foundation for Post-Doctoral Scientists of Heilongjiang Province, China
( Grant No. LBH-Z09161 ) .

+ Corresponding author. E-mail; xudiang@ hit. edu. cn



