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Technical development of sound velocity and density measurements of liquid iron
alloys up to Martian core conditions
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We set up an in-situ sound velocity measurements system using ultrasonic
pulse echo method combined with synchrotron X-ray technique and Kawai-type multi-anvil apparatus at
AR-NE7A beamline of KEK PF. We conducted additional experiments and reanalyses of previous data to
solve the discrepancy among the sound velocities in liquid Fe-S reported by different research
groups. We proposed new density and velocity model of the Moon®s core.

We developed techniques to measure sound velocity in liquid Fe alloys up to 20 GPa. The size and
materials of parts of high-pressure cell were optimized to maintain parallel between the front and
back surfaces of the sample at high pressure and high temperature. We developed an ultrasonic
transducer with high-sensitivity and broad bandwidth. We successfullﬁ measured sound velocity in
liquid Fe80S20 up to 20 GPa with an error of 1% at the best, and with an error of 2.5% even at the
highest pressure.
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