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Exploration of superionic conductors under hi?h pressure using syncrotron
radiation x-ray: toward clarification of mantle structure of i1cy planets
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The phase relation of CaF2, predicted to become a superionic conductor at
high pressure and high temperature, was determined up to 12 GPa and 700 using X-ray diffraction
experiments coupled with a multianvil apparatus. The phase transition from the a phase with a
fluorite structure to the y phase with a cotunnite structure was observed at 8.7 GPa under room
temperature. The a -y transition was also observed at 6.4 GPa and 400 , which indicates a negative

pressure dependence on temperature for this transition. The reduction in intensities of the Bragg
peaks derived from the y phase and the increase in the background were observed in the XRD patterns
collected at 4.5 GPa and 1500 , suggesting a partial amorphization. The structural change may be

due to the fluorine ion diffusion within the solid lattice.
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