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Temperature-induced order-disorder phase
transition in the Mg-5i-0 post-post-perovskite
system by first principles

The highest-pressure form in the Earth of the major mantle
silicate MgSiOs-bridgmanite is post-perovskite (PPV). Knowledge
of the fate of PPV at higher pressures relevant for

super-Earth-type planets is fundamental for us to start modeling

the internal structure and dynamics of these planets.
Dr. KOiChiro UmemOto First principles studies so far predicted that MgSiOs PPV
Research Scientist undergoes the pressure-induced three-stage dissociations:
Earth Life Science Institute MgSiOs PPv — Mg,SiO, + MgSi,0s — Mg,SiO, + Si0; —MgO +
TOkyO Institute ofTechnoIogy SiO, up to 4 TPa [1-3]. In these post-PPV Mg,Si0, and MgSi,Os,
oxygen arrangements around Mg and Si are very similar,
expecting us new phase transitions which should be induced by
temperature due to configurational entropy. Very recently,
2021 03018 (Fri.) 16:30 ~ indeed, we predicted another type of phase transition, i.e.,
a temperature-induced order-disorder transition (ODT) in

I-42d-type Mg,GeO,, a low-pressure analog of Mg,SiO, [4]. In this
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talk, we will newly predict the similar ODT transitions in Mg,SiO,
and MgSi,Os by first principles Boltzmann ensemble statistics
calculations. We will calculate full phase boundaries of the
post-PPV transitions in Mg-Si-O within the QHA. The predictions
here will be quite important for modeling mantle dynamics in

large super-Earths.
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