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Transient rheology of granular matter probed by impact and vibration and its
application to astronomical terrain dynamics
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To understand the principles governing the development of surface terrains
on astronomical bodies covered with regolith, we studied the transient rheology of impacted and/or
vibrated granular matter. Specifically, we performed experiments (and numerical simulations) on
granular convection, slope relaxation of a vibrated granular heap, and impact-induced collapse of an

inclined cohesive granular layer. Particularly, we estimated the timescale of convection-induced
resurfacing of small asteroids and revealed that the resurfacing timescale is shorter than the
asteioida lifetime. In addition, the peculiar crater relaxation on Martian satellite Phobos was also
analyzed.
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