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Fig. 1 Basic features of accelerator and typical profiles along centerline
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Fig. 2 Schematic diagrams of unshielded Hall thruster (US) and
magnetically shielded Hall thruster(MS)
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Fig. 6 Plasma potential (relative to cathode) and electron temperature
measured on the channel centerline in the US and MS configurations
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Development and Prospect of Magnetically Shielded Hall Thruster

XU Yanan', KANG Xiaolu"*, YU Shuilin"*
(1. Shanghai Institute of Space Propulsion, Shanghai 201112, China;

2. Shanghai Space Engine Engineering and Technology Research Center, Shanghai 201112, China)

Abstract: The magnetically shielded Hall thruster technology is the most influential innovation and breakthrough in the field

of Hall propulsion in recent years. It is of great significance for expanding the application of Hall thrusters and improving the lifespan

of the thruster. In this paper, the principle, and the characteristics of the magnetically shielded Hall thruster are introduced. The

research status of the Hall thruster magnetic shielding is presented in terms of its proposition and verification, magnetic shielding

technology of different power magnitude Hall thrusters, thermal design sensitivity of background pressure, and oscillation mode

conversion. The future development of magnetically shielded Hall thruster technology is prospected.

Key words: Hall thruster; wall erosion; magnetic shielding; research status

High lights:

e A systematic summary of the research status of the Hall thruster magnetic shielding technology is presented, including the
principle, characteristics and weaknesses, proposition and verification of magnetically shielded Hall thruster, magnetic shielding
technology of different power magnitude Hall thrusters, magnetically shielded Hall thruster’s thermal design, sensitivity of
background pressure, oscillation mode conversion, and etc.

e The studies on the magnetic shielding technology of the Hall thruster show that it has a significant effect on reducing the wall
corrosion of the discharge chamber, with great potential.

e According to the current research situation, the possible direction of future magnetic shielding development is advanced, including
the realization of magnetic shielding technology of all power magnitude Hall thrusters, improvement of the weakness of magnetic
shielding technology, and development of matching methods for measuring the parameters of the magnetically shielded thruster and

evaluating the situation of wall erosion.
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