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Investigation of superionic states in planetary interiors by neutron diffraction
experiments at high temperatures and pressures

Sano, Asami
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This study aimed to directly observe the position of hydrogen in ices and
hydrous phases under planetary interior conditions using in-situ neutron diffraction experiments at
high temperatures and pressures. We explored the feasibility of introducing a new double-stage
compression cell at the PLANET beamline at J-PARC MLF. Pressure generation tests confirmed
high-efficiency pressure generation using cells with Mn-based Null-Alloy or duralumin gaskets,
achieving pressures up to 48 GPa. Neutron diffraction experiments investigated the differences in
background noise and signal intensity based on the geometry, establishing an optimal setup method.
These findings will be used to continue the development of a new research project.
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