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Overview and Quick Report of Free Flight Test of Hayabusa-Type Larger Sample Return
Capsule using Scientific Balloon in Australia
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ABSTRACT

The Sample Return (SR) mission from small celestial body, which was realized as Japan lead “Hayabusa™ mission for the first
time in world, already becomes an important method in the planetary exploration. One of the important technologies to support
SR missions is Sample Return Capsule (SRC). In a final phase of the SR mission, the SRC with stored celestial samples has to
reenter into Earth’s atmosphere with ultra-high speed and has to transport samples to the recovery team safely. The maturity
and evolution of the SRC technology is indispensable to complete the SR mission and to realize future advanced SR missions.
Now, several huge SR missions are planned and progressed, and these missions require a larger SRC. Therefore, in this study,
a larger Hayabusa-type experimental SRC, which has a diameter of 60cm and a mass of 45kg was developed and a free flight
test of this experimental SRC was carried out using a scientific balloon in Australia at May, 2023. In this test, the experimental
SRC flied without severe divergence of the attitude motion from a transonic region to a subsonic region and deployed a
subsonic parachute successfully. A lot of valuable flight data, including the descent trajectory, the attitude motion and the
parachute behavior in deployment, were acquired and these data is useful for the development of larger SRCs in future.
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