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Formation and topographic relaxation of spinning top-shaped asteroids
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In small celestial bodies with gravity, we have clarified that a spinning
top-shaped form can be produced by landslides during high-speed rotation if an effective frictional
force operates due to the cohesion of several Pa or more between constituent particles. It was shown

from our laboratory experiments and analysis of the size dependence of flow rock masses on Ryugu
that landslides are limited to the surface layer. Additionally, it was experimentally demonstrated
that the final shape can be accurately described by the balance among gravity, centrifugal force,
and friction. Moreover, we revealed the existence of relaxation of small craters and surface flow
due to vibrations induced by meteorite collision. We estimate that Ryugu, after becoming a
top-shaped form due to landslides during high-speed rotation about 10 million years ago, spun down
due to the YORP effect, and in recent years, surface flow excited by vibrations has been occurring
from the equator to the polar direction.
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