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Efficiency analysis of microwave cathode — 200 W class Hall thruster
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Abstract

A hollow cathode is an efficient electron source by the self-heating mode utilizing the discharge power. However, in sub-Ampere to a

few amperes, it needs keeper power to maintain the thermionic electrons discharge, which could decrease the thrust efficiency. In order

to solve the problem, we suggest using a microwave cathode, which is based on the flight model of microwave ion thruster neutralizer

cathode as the alternation of a hollow cathode. In this research, we coupled the microwave cathode with a 200 W class hall thruster

and compared the characteristics and performance with a hollow cathode. We measured thrust by an inverted thrust stand, ion energy

distribution functions by a retarding potential analyzer and beam profiles by an ion collector. It is confirmed that magnetic field polarity
affects the ignition characteristics. The thrust and thrust efficiency are equivalent in both cases of cathodes. Specific impulse is 10 %
higher in the case of the microwave cathode. Since the potential difference between the microwave cathode and ground rapidly
increased with respect to more than 600 mA, which could be the trade-off point against the hollow cathode.
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