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While developing methods for neutron diffraction experiments under high
pressure, we have succeeded in elucidating the structure and properties of hydrous minerals that can
exist in the Earth"s interior, hydrogen in iron that makes up the Earth"s core, and ice that makes

up the ice planets. By elucidating the hydrogen position s, which cannot be resolved by other

methods, this research has led to the discovery of a new polymorph of ice that have not been found
before, the elucidation of the hydrogen-induced volume expansion rate of iron, which could limit the
chemical composition of the Earth"s core, and new issues such as the pressure response of hydrogen
bonds, which could limit the deformation mechanisms of minerals that make up the Earth®s interior.
It is no exa?geration to say that we have established the discipline of hydrogen material science in
earth and planetary science.
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