STEP-2020-050

RRBGABRA F 2V AA F 2 EER OS¢ M

Performance evaluation of ion optics of the air breathing ion engine
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Abstract (M)

The Air Breathing lon Engine (ABIE) is expected as a propulsion device for compensating atmospheric resistance of a satellite in very
low earth orbit (VLEO). The ABIE consists of an intake, an ion source, ion optics, and a neutralizer. While there have been many
previous studies on intake, there has been little research on other constructs. In this study, we aim to investigate the characteristics of
the ion optics by varying the pressure, and to gain knowledge on how to improve a next ABIE’s design. As a result, we have confirmed
that ions are being drawn from the ion source and that there is an optimum pressure at which the ion beam current is maximized. The
ion beam current ratio of the side to the grid was 3.7 to 1.0 on average, indicating that the ions leaking from the side of the ion source
were dominant. Therefore, it is necessary to improve the ion source and ion optics. We proposed to increase the gap between the shield
and the yoke, and to add a third layer on the side of the ion source to suppress the ion leakage by applying voltage.
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