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Demonstration of a Deformable Structure Equipped with a Grating Pattern Printing
Measurement System -Flight Experiment in FY2023-
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ABSTRACT

For future advanced satellite missions, we have investigated a demonstration of a deformable structure equipped with a grating pattem
printing measurement system and proposed its flight demonstration using a stratospheric balloon. The demonstration experiment was
named MEDUSA (Morphing Experiment for DUrable Smart Antenna), and the flight model was developed. To develop the flight
model, the compatibility of the flight model with launch and stratospheric environments was confirmed. The demonstration experiment
in the stratosphere was conducted on July 27, 2023, as a piggyback payload of the experiment of a balloon-bome liquid argon radiation
detector for the GRAMS experiment. The maximum altitude was about 29 km, and the flight lasted 3 hours and 12 minutes. The
obtained data showed that the actuator output was almost the same in the stratospheric environment as on the ground before the balloon's
launch. In addition, it was confirmed that the grating pattemn printing measurement system could capture images of the grating on the
reflector n the stratospheric environment and that the images could be used to evaluate deformations. These results indicate that the
deformable reflector and the grating pattem printing measurement system can be operated properly in the stratospheric environment.
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