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Influence of Al incorporation on the amount of protons in Mg$Spg@rovskite
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Most of the geoscientists believe that olivine-based minerals form the major constituent in the upper mantle, which extends t
a depth of 660 km. Major component of the upper mantle is 8@, in which there are three phases depending upon the depth,
i.e., Forsterite (alpha phase) , Wadleyite (beta phase) and Ringwoodite (gamma phase). Pressure induced phase transitions o
at about 10 GPa and 15 GPa under low temperature condition from alpha to beta and from beta to gamma phases, respective
It is widely accepted that the atmosphere and the oceans of the Earth are formed by degassing of trer&antfe. Most of
the water may have been lost or it may still be stored in the Eastantle. If considerable amounts of water are present in the
Earth’ s mantle, such water plays a key role in the geodynamics of the Eairiterior, because it affects the melting temperature
and the transport properties of minerals as well as their elastic properties. Recent high pressure experiments suggested that m
components of the transition zone of the mantle, wadsleyite and ringwoodite, can store significant amount of water [1-4].

On the other hand, some experiments suggested that the pure Mg-perovskite, which is one of the major component of th
Earth’ s lower mantle, can store tiny amount of water in its structure [5,6]. However, it was reported very recently thag MgSiO
perovskite can store more water when the Al is incorporated [7]. In the present study, the first-principles calculations were carrie
out to investigate the influence of Al incorporation on the amount of water in Mgf@@ovskite. Our preliminary results show
that the solution energy of protons in MgSi@ecreases when the Al ions are incorporated.
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