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In-situ measurement at high pressure and temperature for iron state in lower
mantle minerals
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Minerals in the Earth"s interior contain iron, which is known to occur spin
transition at high temperatures and pressures. When iron in minerals occurs in the spin transition,
it significantly changes the lattice volume, compressibility, elastic wave velocity, thermal
conductivity, electrical conductivity, and other physical properties of the mineral. There is a
simultaneous effect on the chemical composition and structure of the lower mantle and mantle
convection, as predicted from the seismic wave velocity structure. However, there are experimental
and technical difficulties in determining the spin state at high temperatures and pressures, and a
unified view has not yet been reached. In this study, I have laid the foundation for a new method to

determine the spin state under high pressure and high temperature by using X-ray absorption fine
structure.
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