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—Recent progress in the high—pressure experiments on the composition of the core—

The chemical composition of the Earth’ s core is fundamentally important information
for understanding the structure and the dynamics of the bulk Earth. Since it is not
straightforward to directly study the Earth’ s core materials, the chemistry of the core
is mainly estimated based on a comparison between observations and the results of
high—pressure and high—temperature experiments simulating core conditions in the
laboratory. Here we have summarized recent progress in the high—pressure
experimental studies on the chemical composition of the core. The advanced diamond
anvil cell experiments are now capable of generating higher pressures and
temperatures corresponding to core conditions with high stability. The density and
sound velocity of iron and iron alloys have been determined in both liquid and solid
states by multiple measurements using the synchrotron X-ray. The melting phase
relationships of iron alloys have been widely examined using modern analytical
techniques in conjunction with nano—scale processing. We now understand the
chemistry of the core better thanks to the new knowledge of the density, sound wave
velocity, and phase relationships of iron and iron alloys at high pressure.
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