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Self-diffusion in high-pressure ices and implications for plastic flow in the
interiors of the large icy bodies

Noguchi, Naoki
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The lifetimes of the internal ocean of large icy bodies till water freezes
depend on the rheological properties of the high pressure polymorphs of H20 ice layers (HP-ice
layer) underlying the internal oceans. The differential stress driving the conventions of the HP-ice

layers is very low below 0.1 MPa. The rheological properties at low-stress condition can be
inferred from their diffusivities and the theorz of diffusion creep. Here, we have developed the
method to determine diffusion coefficients of the high-pressure ices using a DAC and micro-Raman
s?ectroscopy. First, to conduct the diffusion experiments, we have constructed the instrumental
platforms such as a micro-Raman mapping system, and a Peltier-cooling DAC. Further, we determined
the pressure-temperature dependences of the diffusion coefficients of ices VI and VII. The
viscosities of HP-ices were inferred from their diffusivities, and the critical layer thickness
below which convection cannot occur was estimated.
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