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I researched with foreign researchers at Institut de minéralogie, de physique des matériaux et de cosmochimie
(IMPMC) in Paris, France. I had visited IMPMC and performed experiments when I was an undergraduate student.
I kept in touch with them, and we analyzed experimental data, wrote a paper, and submitted it to an international
journal.

We studied about Fe-Si alloys which are one of major components in planetary cores. Although Fe-Si alloy is
stable in wide compositional range even at high pressure, its property has been investigated at limited compositions.
Using various Si-content starting materials, we obtained composition-dependent equations of state (pressure-
temperature-volume relation) of Fe-Si alloys with B2 structure at high-pressure and -temperature. B2 Fe-Si alloy is
a Si-rich stable phase in a Fe-FeSi phase diagram at >~20 GPa and therefore plays an important role in Si-rich (i.e.
reduced) planetary cores. Experiments were performed at PETRA III in Germany. We calculated lattice volumes of
alloys from X-ray diffraction patterns. Equations of state were obtained by fitting the data to equations including
temperature, pressure, and composition. We discussed the possibility of a B2 Fe-Si solid inner core in Mercury using
the equations of state.

These results will be published in American Mineralogist on March 1, 2023.
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