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Numerical simulations of asteroid deformation due to rapid rotation and
implication for internal properties of asteroids
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The asteroid Ryugu visited by JAXA"s spacecraft Hayabusa 2 has a
diamond-like top shape. Many top-shaped asteroids have rapid rotation, so that top shapes are
considered to be formed through deformation due to rapid rotation. We performed numerical
simulations to investigate conditions required for top shape formation. As a result, we found that
top shape formation needs high effective friction angles > 70 degrees and fast spinup timescales <
several days. We also found that fragments ejected at top shape formation eventually accumulate into

satellites, which suggests that top-shaped asteroids are likely to have satellites.
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