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Abstract: The elastic property and seismic velocity of Post-Perovsikt (PPv) MgSiO; have been studied using first-principles cal-
culations based on density of functional theory (DFT). Firstly, the stability of PPv~-MgSiO; under high pressure is validated
through total energy calculations and the criterion of mechanical stability. The obtained lattice constants are in accordance well
with the previous calculated and experimental results. The calculations indicate that the bulk modulus. shear modulus, density
and seismic velocity of PPv-MgSiO; are larger than those of Pv-MgSiQO; , which are in agreement with seismic observations. Un-
der hydrostatic pressure, the anisotropy of compressed wave has little change, while that of shear wave is enhanced. For the
uniaxial pressure, both compressed and shear anisotropies are increased with strain along the a or ¢ axis, while are decreased
with strain along the b axis with respect to that of hydrostatic pressure. This study is useful for explaining the seismic velocity
discontinuity and lateral heterogeneity in the D’ layer.
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Fig. 1 Structure of PPv-MgSiO;
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Table 1 Elastic constants of PPv-MgSiO; under different

pressure (in GPa)

P Ci Co Gy Cu GCs G Cr Cz Cy
0 624 435 516 100 134 96 49 84 119
120 1290 962 1290 300 286 415 418 325 487
160 1475 1103 1496 352 331 504 521 402 593
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Table 2 Anisotropies of seismic velocities of PPv-MgSiO;

under pressure

A, A,
#k 100 GPa 15.1% 17.6%
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