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Brief Review on Measurement Devices for the Plasma Diagnosis
of Satellite Electric Propulsion Systems

Jingeon Kim', Seungmin Guk', and Minwoo Lee""

Abstract

Electric propulsion systems, including electrothermal, electrostatic, and electromagnetic thrusters, are promising systems for pro-

ducing thrust from satellites. These systems generally operate under vacuum plasma conditions and exhibit high specific impulses and
thrust-to-weight ratios. Despite their high efficiencies, electric propulsion systems are susceptible to performance variations due to phys-
ical factors such as plasma instabilities, which require an accurate diagnosis of their status during operation. In this study, we review

various measurement systems adopted to diagnose electric propulsion systems operating under vacuum conditions. Specifically, we

review electrical, optical, and other methods that can directly or indirectly measure the status of a thruster, with a particular focus on
Hall effect thrusters. The system configurations and fundamental mechanisms of the different measurement systems are described based
on case studies of the diagnosis of propulsion systems. We anticipate that this study will contribute to the efficient development and safe

operation of electric propulsion systems for use in artificial satellites.

Keywords: Electric propulsion system, Plasma diagnostics, Satellite propulsion, Electric thruster
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Fig. 1. Simplified configuration of a typical experimental setup for
diagnosing the electric thruster plasma plume using a Lang-
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Fig. 2. Conceptual model of a typical Langmuir probe with various
probe tip types.
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Fig. 3. Simplified configuration of a typical Faraday probe.
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Fig. 4. Conceptual figure of a Faraday probe installed on translation
and rotation stages for Hall thruster plasma plume mea-
surement.
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Fig. 5. Simplified configuration of a retarding potential analyzer.
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Fig. 6. Simplified configuration of a ExB filter installed upstream of
the collector.
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