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Density measurements of iron alloys at high pressure
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I performed in-situ x-ray diffraction studies, inelastic X-ray scattering

measurements on solid and liquid iron and iron alloys at high pressure and high temperature using a
laser heated diamond anvil cell high pressure apparatus to determine the structure, density and
sound velocity of these alloys. | also performed electrical and thermal conductivity of iron at high
pressure _and high temperature. The results on density and sound velocity measurements indicate the
core density deficit (cdd), which is the perceived difference between the seismically-determined
density of the outer core and the density of pure iron at core conditions, is about 8%. The obtained
electrical resistivity of iron at high pressure and high temperature is lower than the expected
values, implying that the high thermal conductivity of Earth’ s core, suggesting rapid core cooling
and a young inner core less than 0.7 billion years old.
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