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Research purpose

The primary scientific objective of the proposed research is to investigate the thermodynamic
relationships between bridgmanite and davemaoite under high-pressure and high-temperature (P-T)
conditions, thereby advancing our understanding of the mineralogy of subducted mid-ocean ridge
basalt and the structure of Earth's lower mantle. Subducted mid-ocean ridge basalt can be transported
into the lower mantle by subducting slabs and has been associated with regions of low seismic
velocity heterogeneities in the lower mantle. Under these conditions, subducted mid-ocean ridge

basalt is composed of bridgmanite, davemaoite, stishovite, and a calcium ferrite-type aluminous phase.



However, recent discoveries of potential mixing between bridgmanite and davemaoite, as indicated
by high P-T experiments and theoretical calculations, challenge current mineralogical models.
Therefore, it is critical to determine whether such mixing can occur in mid-ocean ridge basalt, the
extent of such mixing, and its impact on the physical properties of the subducted basalt. Currently,
data derived from crystalline samples, which can minimize kinetic effects, are lacking. Thus,
experimental data from crystalline samples are needed to better evaluate the mixing properties.
Research to conduct

We have synthesized starting samples using the Kawai apparatus for diamond cell experiments at
GAECARS. We eventually used online laser-heated DAC coupled with synchrotron X-ray diffraction
to check the synthesized phases. Quenched samples are analyzed by HRTEM.

Research outcomes

We have used the research results to understand the solubility of Ca in bridgmanite at high P-T
conditions. We have applied thermodynamics to model the research results. We found that high P-T

can enhance Ca solubility in bridgmanite. We are in the process of writing research results.



