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Experimental and Numerical Investigation of Cross-Field Electron Transport in
Hall Thruster

WATANABE, HIROKI

17,100,000

100 W
Magnetic Shielding (MS) 2 kw MS

Cross-field electron transport in Hall thruster was investigated using
experimental and nuemerical methods to improve the performance of Hall thruster and the accuracy of
plasma simulation. As typical results obtained in this study, the experimental evaluation of 100-W
class Hall thruster demonstrated that the discharge channel narrowing required an increase in the
magnetic field strength in order to restrict the increase in the cross-field electron transport. The

experimental evaluation of 2-kW class Hall thruster demonstrated that low discharege channel
erosion rate was achieved using the magnetically shielding configuration. In addtion, the pole-piece
interactions with the discahrge plasma affected cross-field eletron transport in Hall thruster.
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1 100W 85-W Hall Thruster H6
Hall Thruster Table 2

85-W Hall thruster H6 Hall thruster

Discharge voltage, V 200 225 150 300

Discharge power, W 86.6 889 3230 6170

Anode efficiency (thrust), - 0.28 0.31 0.53 0.68

Voltage utilization efficiency 0.88 0.88 0.82 0.89

Current utilization efficiency 0.69 0.71 0.72 0.80

Energy efficiency 0.61 0.63 0.59 071

Mass utilization efficiency 0.70 0.69 0.97 0.98

Charge utilization efficiency 0.99 0.99 0.99 0.98

Neutral-gain utilization efficiency 1.02 1.02 1.00 1.00

Beam efficiency 0.69 0.72 0.86 0.93

Effective plume divergence half-angle, 34 32 22 16
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