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Development of a Tankless Solid Space Propulsion Thruster Installable
in Ultra-compact Industrial Satellites Utilizing an Ion Conducting Glass

Yusuke DAIKO™ and Yasumasa WATANABE™

Space development using nano-satellites weighing less than 50 kg and space observations such as
gravitational wave detection have been actively conducted in recent years. There is a strong demand for
the development of small propulsion thrusters that can control satellite orbits with a thrust of 1 mN. The
ion engine propulsion system onboard the Hayabusa space probe, which ionizes and emits xenon (Xe) gas
to propel the spacecraft, has operated for more than tens of thousands of hours. Still, the need for high-
pressure components such as gas tanks, pressure regulators, and regulating valves, as well as the restrictions
of the High-Pressure Gas Safety Law, has made it very difficult to make the ion engine smaller and
lighter. Our team aims to develop a new ion engine based on a method of applying high voltage to
sharpened glass that exhibits high silver ion conductivity. Here we report on the ion emission current from
the glass under high vacuum conditions and simulation results on the behavior of ions emitted from

satellites.
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