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Study of the spin transition in ferropericlase based on X-ray diffraction
experiments at ultra-high pressures and high temperatures

MATSUI, Masanori
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The elastic wave velocities of (Mg0.8,Fe0.2)0 and (Mg0.5,Fe0.5)0 ferropericlases
have been measured up to 50 GPa, by combining ultrasonic interferometry, in situ synchrotron X-ray
diffraction, and X-ray radiographic techniques in a Kawai-type, multi-anvil, high-pressure apparatus and
sintered diamond anvils. The sample was heated in a cylindrical TiB2 (+BN) tube, and experimental data
were recorded after heating the sample to 1073 K under a fixed press load to minimize non-hydrostatic
components due to local deviatoric stresses. The travel times were measured based on the reflections from
the sintered diamond cube, the polycrystalline AlI203 buffer rod, and the sample. An abrupt change in
ultrasonic echo from the sample was observed at pressures higher than about 40 GPa in (Mg0.5,Fe0.5)0
ferropericlase, suggesting a result of high-spin to low-spin phase transition in the Fe ions.
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