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Experimental study on superionic ice at high pressures and temperatures
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Experimental techniques to make in-situ AC impedance measurements at high pressures
and temperatures was developed using diamond anvil cells and CO2 laser heating. AC
impedance of high-pressure H20 ices was measured up to 50 GPa and 2000 K. The
impedance decreased gradually with increasing temperature and some discontinuous
changes were observed at around 40 GPa. The change might correspond to the
transformation into a superionic phase. On the other hand, during increasing pressure at
room temperature, the impedance decreased with increasing pressure and took a local
minimum at around 10 GPa. Then, it increased with pressure. From view point of
molecular dynamics simulation, the trough of the impedance can be interpreted from
collaboration of proton conduction of ionic defects and rotation defects in ices.
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