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Abstract

Recent progress in theoretical mineral physics (TMP) based on the

density functional quantum mechanical computation method has been

dramatic in conjunction with the rapid advancement of computer

technologies. It is now possible to predict finite-temperature equation of

state and phase stability of complex minerals quantitatively with

uncertainties that are comparable to or even smaller than those attached in

experimental data. Our next grand challenges include new technical

developments for high-P,T thermoelasticity and transport property of iron-

bearing phases and also liquid phases. Thermoelasticity, which is a key to

clarifying chemical compositions of the lower mantle and core through

converting seismological information, and transport property including

thermal and electrical conductivities, atomic diffusivity, and viscosity,

which are keys to understanding dynamics and therefore evolution of the

Earth's interior, are now set to major research targets. In this talk I will

report current situations of these grand challenges in TMP and also discuss

future perspectives.
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