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Exploring the evolution of deep Earth®s redox state through a combined approach
of high-pressure experiments and geochemistry

Sinmyo, Ryosuke
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We have improved the high-pressure and -temperature apparatus with high

stability for understanding the deep Earth"s redox state. Using the developed apparatus, we explored
the physical and chemical properties of the materials with high oxygen fugacity, which is
subducting into the deep Earth. We determined the stability, crystal structure, and electrical
conductivity of the newly found high-pressure iron oxides for the first time. Based on the
experimental results, the lower mantle plays as a barrier for the materials with high oxygen
fugacity against further subduction. We obtain new knowledge for understanding the global cycle of
the Earth"s volatile elements. We also discovered a new high-pressure silicate phase having the same
crystal structure as the iron oxide in the shock vein of the meteorite in collaboration with
foreign researchers.
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