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Rheology of non-water ice: Implications for thermal and impact histories of large
icy satellites

Yasui, Minami
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To study the thermal and impact histories of giant icy satellites, a large vacuum
chamber combined with a pulse tube refrigerator was developed, and the samples of water ice and ethanol
ice were made in this chamber. Before making ice samples, dry nitrogen gas was circulated into the
chamber to remove the frost which affects the conditions of sample surface and the degree of vacuum.
Forced oscillation experiments were carried out to study the attenuation Q by using three materials (gum,
sponge, and acrylic) simulating ice. The attenuation Q decreased exponentially with the decrease of the
frequency.

Finglly,ymultiple impact experiments of water ice target were carried out to determine the impact
strength. This parameter is also important to study the impact histories of icy satellites. The impact
times were set from 1 to 10 times. As a result, the impact strength could be expressed as the total
impact energy given to the same target, irrespective of impact time.
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