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In this study, we developed a drop device, which enables us to conduct
hypervelocity impact experiments at several kilometers per second under simulated low-gravity
conditions of 0.04-0.07G at a low cost. Using this device, we performed hypervelocity impact
experiments on various granular materials under low-gravity conditions. The results indicated that
for target samples with particle sizes of several hundred micrometers, the effect of gravity is
dominant in crater formation, whereas for target samples with particle sizes of 40 micrometers, the
effect of cohesion is dominant. We experimentally observed the region where the effect of gravity
and cohesion reverses and determined the conditions for the transition from gravity-dominated to
strength-dominated regimes. This study is expected to contribute to a detailed understanding of
collision phenomena under microgravity conditions on the surfaces of asteroids.
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