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Ultra-high pressure element partitioning at core formation conditions
investigated by SIMS imaging
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In this study, | focused on the "core formation process of the terrestrial
planets,” which leads to estimating the Earth®s original material, and | conducted high-pressure
experiments and simulations. First, | focused on (A) the effects of water and hydrogen on the core
formation process at ~50 GPa and 3500 K. This study revealed the possibility that a large amount of
hydrogen (30-70 times sea water) is distributed to the Earth"s core by reacting a water-bearing
magma ocean and accreted planetesimal cores. Next, based on the results of the project (A), I
clarified the (B) thermodynamical behavior of the Fe-FeH system at core pressures, testing the
hypothesis of whether hydrogen exists in the Earth®s core. Furthermore, we performed experiments on
(C) distributing phosphorus and carbon between the Earth"s core and magma ocean. The experimental
methods using secondary ion mass spectrometry (SIMS) and simulation codes established in this study
provided the basis for future research.
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