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Study on influence of propellant flow rate on ECR
ion source beam current

1 2 . . 2 2 .1 1
MOU Hao , GENG Hai”, WU Xianming”, PU Yanxu®, TAN Renwei , YANG Juan
1.School of Astronautics, Northwestern Polytechnical University, Xi'an 710072, China;
2.Science and Technology on Vacuum Technology and Physics Laboratory, Lanzhou Institute of Physics, Lanzhou 730000, China

Abstract: The electron cyclotron resonance (ECR) ion source with grid inlet has the characteristics of low propel-
lant supply pressure and no cathode required for operation, so it has the potential for application in atmosphere
breathing electric propulsion. The flow rate has a significant impact on the beam current of the ion source. When the
flow rate exceeds the critical flow rate, the increase of the ion beam is suppressed. To clarify the determining factors
that limit the increase of ion beam flow, this paper conducted Langmuir probe diagnostic experiments on ECR ion
sources with grid inlet driven by nitrogen gas at different flow rates, and calculated the distribution of ordinary (O)
wave cutoff region and electron energy acquisition indicators based on the diagnostic results. The research results in-
dicate that when the flow rate is below the critical flow rate, the ion density rapidly increases with the increase of
flow rate, and the main factor limiting the increase of ion beam is the neutral gas density. When the flow rate ex-
ceeds the critical flow rate, the O wave cutoff zone almost covers the entire main plasma production aera, which
leads to a decrease of one order of magnitude in the efficiency of electron energy acquisition. At this moment, the

main factor limiting the increase of ion beams shifts to electron temperature.

Keywords: electron cyclotron resonance ion source; plasma diagnosis; flow rate; atmosphere breathing

electric propulsion

SIAE: £, Wi, RAW, ¥ IHEEA ECR BFREREUHE[I]. BT AFFHR, 2024,42(5) : 793-800
MOU Hao, GENG Hai, WU Xianming, et al. Study on influence of propellant flow rate on ECR ion source beam current
[J]. Journal of Northwestern Polytechnical University, 2024, 42(5) : 793-800 (in Chinese)

© 2024 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (hitp://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





