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MR R OBEE (JE30) : CaSiOs perovskite is one of major lower mantle constituent
minerals, and it is important to understand its physical properties to clarify the
Earth’s deep structure and chemistry in detail. In this study, constant-temperature ab
initio molecular dynamics simulations were performed with careful attention to the
numerical accuracy for an 80-atoms supercell with applying a fine k-points sampling
mesh. Results clarified that CaSiOs perovskite has at most 39% smaller in shear
modulus, and thus at most 22% slower in shear velocity, than those reported in
previous studies. Seismic velocities of typical mantle rocks modeled based on the
obtained results indicated that the basaltic rock containing many CaSiOs perovskite
has the velocity substantially slower than previous estimations. It was found from
these results that typical properties observed in the lower mantle such as the weak
S-velocity anomaly and the anticorrelation between S and bulk velocities can be
reconciled by chemical heterogeneity produced by subducted oceanic slabs not by
lateral temperature heterogeneity.
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