
 The compositional difference between subducting slabs and their
surrounding lower-mantle can yield the difference in incorporation
mechanism of Fe and Al into bridgmanite between both regions, which
cause heterogeneity in physical properties and rheology of the lower
mantle.

 Mg0.66Fe0.34Si0.66Al0.34O3 was characterized by a combination of single-
crystal X-ray diffraction and synchrotron 57Fe-Mössbauer spectroscopy.

 The charge-coupled substitution AMg2++BSi4+↔AFe3+(high-spin)+BAl3+

is predominant in the incorporation of Fe and Al into the eightfold-
coordinated A-site and the sixfold-coordinated B-site in bridgmanite
structure.

 The phase transition behavior and the elasticity of bridgmanite in slabs
subducting into deeper parts of the lower mantle, in terms of the relative
compressibility of AO12 and BO6 polyhedrons.
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