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Sound velocity of iron-nickel alloys determined by femtosecond
acoustic measurement in diamond anvil cell
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Iron-nickel (Fe-Ni) alloy is believed to be a major component of the Earth's core based on the
cosmochemical models and the studies of iron meteorites, although accurate chemical composition of the
Earth’ s core is still unknown. Comparison between seismic wave velocity profile in the Earth and
laboratory data of sound velocity of Fe alloys enables us to decipher chemical composition and
comprising minerals there. Acoustic velocity of Fe, ,,Ni; .o has been obtained from nuclear resonant
inelastic x-ray scattering (Lin et al., 2003), while experimental study on sound velocity of Fe-Ni alloy has
not been performed in a wide range of nickel content. Here we measured longitudinal wave velocities of
Fe, Fe, osNij o5 and Fe, 5:Nij ;. up to 61 GPa and 300 K by means of a femtosecond acoustic technique in
a diamond anvil cell (Decremps et al., 2014). The obtained sound velocity of Fe is in good agreement with
previous studies. We also found that the acoustic velocities of iron-nickel alloys are slightly lower than
that of pure iron.
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