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Experimental investigations of ion energy distribution

in the plasma exhaust plume of a hall thruster
Zhang Qianpeng, Kang Xiaolu, Yu Shuilin
(Shanghai Institute of Space Propulsion, Shanghai 200233, China)

Abstract; The ion energy distribution in the plasma exhaust plume of a hall thruster is impor—
tant to evaluate the influence of the hall thruster plume and optimize the thruster position on the
spacecraft. Retarding potential analyzer (RPA) had been used to measure the ion energy distribu—
tion at a certain location downstream of the low—power hall thruster at various status. These experi—
mental results indicate that the hall thruster plume is comprised of both low energy charge exchange
(CEX ) and high energy source ions. The high energy ions distribution is mostly at the center line
of the thruster, the low energy ion distribution firstly increases and then decreases along with the de-
crease of angle between the analyzer and axes of thruster. When increasing thruster discharge volt—
age, the ion energy distribution will move to the direction of high energy.
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Fig.3 Schematic of the RPA working process
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Fig.7 Ion energy distribution in different angular positions
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Fig.8 Comparison of ion energy distribution at different anode discharge voltage
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