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Sound velocities of laser-shocked iron alloys under Earth’s core condition
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When we consider the structure of the Earth’s interior, the sound velocity is one of the important physical properties of the
interior materials because it can be directly compared with the seismological data which can yield the physical properties of the
Earth’s interior. Although it needs to measure the sound velocity of the interior material under high pressure and temperature, the
sound velocity measurement of the materials on the condition over 200 GPa and 4000 K, such as the Earth’s core condition, is
technically difficult in static compression technique (e.g. diamond anvil cell: DAC) (1-4). Therefore, in such higher pressure and
temperature, dynamic compression technique, such as gas gun, is used. Although some works about the sound velocity of pure
iron have been done by gas gun (5-7), it is not enough to discuss about the Earth’s core which consists of iron alloy. Although
Badro et al. (8) and Fiquet et al. (9) measured compressional sound velocity for some iron alloys (FeO, FeSi, FeS, FeS2, and
Fe3C) at room temperature by inelastic x-ray scattering (IXS) at the DAC, the sound velocity data of liquid iron alloy is very few
(10, 11).

We performed laser-shock experiments of liquid iron alloys at HIPER system of GXII laser in Institute of Laser Engineering,
Osaka University (ILE) (12). We measured the sound velocities of iron alloys (Fe-Si, Fe-Ni-Si) under the Earth’s core condition.
The sound velocities were measured by side-on radiography (7). We will report the results of the sound velocity measurement
for the laser-shocked iron alloys.

Part of this work was performed under the Joint Research of Institute of Laser Engineering, Osaka University.
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