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Crater scaling law of water ice in the gravity regime: Implications for impact
history of Pluto
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To examine the crater scalin? law for crater radius of water ice in the
gravity regime applicable for crater chronology on Pluto, we developed new vertical gas gun in the
cold room and conducted cratering experiments of non-sintered snow at very low temperature. As a
result, a bowl-shaped crater cavity, which is a typical crater shape in the gravity regime, was
observed under vacuum and at <148 degC, and the crater scaling law could be constructed. We also
conducted impact experiments of sintered snow at high impact velocity (>1 km/s) to examine the
cratering efficiency, and found that the cratering efficiency was lower than that of polycrystalline
ice due to the impact melting.
Furthermore, we conducted uniaxial compression tests under constant strain rate on ice-silica
mixtures to clarify the tectonics of surface features on icy bodies such as Pluto, and found that
the strain rate showing the ductile-to-brittle transition increased with the increase of the silica
volume fraction.
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