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Developments of elastic velocity measurement technique with synchrotron X-ray
and ultrasonic method under lowermost the mantle conditions
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A new pulse-echo interferometry system has been developed for measurements
of sound velocity at simultaneous high pressure and temperature corresponding to those of the
Earth’ s lower mantle, using synchrotron X-ray techniques at SPring-8. A combination of a low-noise
high-frequency amplifier and a high-speed solid-state relay system allowed us to clearly detect the
ultrasonic echoes of a small sample (<1.0 mm in diameter and length) in multi-anvil apparatus. The
present system allows precise measurements of the elastic velocities of minerals under the pressures
and temperatures corresponding to the lower mantle for the first time, which should greatly
contribute to our understanding of mineralogy of the whole mantle.
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