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We applied porous aerogels as an intact capture medium for hypervelocity dust to perform a flyby sample return
of cosmic dust in astrobiology and planetary science. It is expected that the lower the aerogel density, the higher
velocity or smaller dust can be captured without severe degradation. In our previous study, we demonstrated the
utility of silica aerogels with a density of 10 mg/cm?® (achieving 1/3 of the density of earlier missions) on the
International Space Station in low—earth orbit. Focusing on further ultralow—density silica aerogels, we developed
2-3 mg/cm?, which is only twice that of air. Using a two—stage light—gas gun, we confirmed that the aerogels could
capture dust—simulating particles (5-30 ¢ m) at a maximum velocity of 4 km/s. We measured the shape of the
impact cavities formed in the aerogels during the particle deceleration to obtain information for reconstructing
the physical parameters of dust. Also, we studied aerogels that use tantalum as a precursor instead of silica. By
evaluating their capture performance, an alternative solution for dust analysis methods in which silica media
become background noise can be provided. This study established a promising dust capture material for future life
and planetary exploration in deep space.




