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Ion velocity measurement of microwave cathode plume

by laser-induced fluorescence spectroscopy
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Abstract

In the asteroid explorer Hayabusa mission, the ion thruster stopped due to the voltage increase of the neutralizer power supply. It is

thought that the cause is the degradation of the neutralizer, but the mechanism has not been clarified. In addition, in previous research,

the electron emission capability of microwave cathode was improved by weakening the magnetic field at the nozzle. In order to

investigate the degradation physics and cause of improved electron emission capability, we measured the ion velocity field in a plume
by laser induced fluorescence spectroscopy. It was found that the weak field nozzle cathode had different velocity profile comparing
with nominal microwave cathode. The weak field nozzle cathode had a relatively high ion velocity at the center axis, and the ions
focused on the center axis. It was suggested that the electron loss on the nozzle wall surface was smaller in a weak field nozzle cathode,

and the electron transportability was improved.
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