Application of microwave ion thruster to secondary ion
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ABSTRACT

This paper will present an application of microwave ion thruster to
secondary 1on mass spectroscopy for an asteroid probe “Solar Sail.” Solar
Sail plans to explore one of Trojan asteroids of Jupiter in 2020’s. Due to
the gravity of the asteroid, the working group of Solar Sail considers that it
will be difficult to realize a sample and return mission. In addition, the
probe will have a limited mass for scientific instruments. To utilize the
limited mass of the instruments, the authors propose to use microwave ion
thrusters which propel Solar Sail to the asteroid as ion sources of secondary
1on mass spectroscopy. In this paper, it will be experimentally examined
that Cu, Al, Si0,, and a stone sputtered by microwave ion thruster are
detectable or not by a quadruple mass spectrometer on ground test facilities.
Based on the above results, this paper will estimate that the detected current
will be 10™° A in the case that the explore emits 100 mA ion beam at the
distance of 10 km from the asteroid and that the detector is at the 100 m
from the surface of the asteroid.
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