(®)
2011 2013

Study of the structure and elastisity of iron-alloys at high pressure and high tempr
eture
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I performed in situ x-ray diffraction studies on Fe and Fe alloys using a laser he
ated diamond anvil cell. The results show the wide stability field of the hcp phases of Fe and Fe-10 wt% N
i alloy up to 320 GPa and 4,500 K and their small temperature dependences of the c/a ratio of less than 1x
10-6 K-1. I also performed ab initio molecular dynamics simulations to calculate the elastic properties of
Fe and Fe alloys. The results indicats the elastic isotropﬁ of hcp Fe and Fe-Ni alloys at the Earth®s cor
e condition, but the addition of light elements increases the elastic anisotropy of iron alloys. The high
pressure and temperature experiments on Fe-Si alloy using a laser heated diamond anvil cell indicate that
the more than 9.9 wt% Si can be soluble in the solid hcp Fe alloy at the conditions of the Earth"s inner c
ore. These results show that the Fe-Si alloy in the inner core would explain the seismic anisotropy in the
inner core.
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