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The applicant took part in the RERA (Rubber balloon Experiment for Reentry capsule with thin Aeroshell) project.
The main flight test was conducted in Taikicho, Hokkaido, in the beginning of July, 2022, in which the flight capsule
was dropped from a rubber balloon at high altitude. The applicant collaborated with various organizations and teams
including JAXA, ISAS, Hokkaido University, and Tokyo University of Agriculture and Technology, in a
development of an experimental flight capsule for the flight test and also participated in the actual final drop flight
experiment.

Recently, a thin-shell aeroshell capsule with an unconventional shape has been proposed for sample return missions
in deep space exploration. The new capsule will use a lightweight, large-area aeroshell to begin deceleration from
a high altitude, avoiding aerodynamic heating, and returning to Earth without a parachute. For realization of this
concept, aerodynamic stability is an important issue and, although wind tunnel tests and numerical calculations have
been conducted in the past, actual flight tests were necessary to obtain data and knowledge that more accurately
simulated actual operational conditions. Therefore, the main purpose of the RERA experiment was to obtain data
on the aerodynamic stability of the new capsule at free flight in low speeds. The angular velocity, acceleration,
position coordinates (GPS) data etc. were collected by the ground station via radio. The flight experiment was
conducted on July 1 with the drop flight test from over the target altitude of 25km, and the experiment was a success
with various data acquired. Based on the results of this project, a similar scale rubber balloon drop experiment is
already planned in the future to conduct further test.
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The applicant was involved in a wide range of work, including temperature, pressure, and transmission tests of
various electrical systems, such as the capsule's power supply, GPS, attitude sensors, and communications
equipment; strength tests of structural materials to be used; structural analysis; building of mock-ups; building of
the flight model and actual flight operations. Since the applicant's research to date has mainly involved numerical
calculations and small-scale wind tunnel tests, the opportunity to experience actual flight tests using an experimental
aircraft on a scale that requires close cooperation among multiple organizations, from initial development to flight,
was extremely rare and valuable. The know-how and assistance from many people involved in previous researches
allowed me to gain a great deal of knowledge and experience that would have been otherwise difficult to obtain by
oneself, making this a extremely fruitful and very enjoyable experience. The applicant would like to make full use
of the experiences and knowledge gained from this project, in my own research and joint projects in the future.

Finally, I would like to express my deepest gratitude to IGPEES, JAXA, Hokkaido University, Tokyo University of
Agriculture and Technology, and all others involved for this opportunity.



