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First principles study of solid iron alloys under ultrahigh pressure and
temperature
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The inner core of the Earth consists of solid iron alloy. However, its
chemical composition has not been constrained yet. Since pressure and temperature of the inner core
are extremely high, it is still difficult to conduct experiments to measure density and sound
velocities on these conditions. Therefore we performed highly reliable first principles study to
calculate densities of iron alloys. Compared with some previous similar studies, we predicted a
stronger dependence of the density of the inner core on the hydrogen concentration. Based on this
prediction, with the presence of hydrogen, amounts of silicon and sulfur smaller than those
predicted previously may be able to explain the density deficit of the inner core.
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