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Abstract:

First-principles-based computational approaches have proved
to be powerful methods in recent years for understanding
ferroic materials. In this talk, a first-principles-based scheme
that incorporates ferroelectric, elastic and antiferrodistortive
degrees of freedom, as well as magnetic degrees of freedom
allowing the computation of finite-temperature properties of
ferroics with perovskite structure will be presented. Here |
illustrate the efficiency of this computational method to bulk
PZT and BiFeO3 in providing understanding of the fundamental
physics and predicting novel phenomena in advance of
experimental measurements.

Challenges and opportunities towards the long-sought goal of
materials-by-design arising from recent advances in atomic-scale
modeling of finite-temperature properties of (multi)ferroics will
also be discussed in this talk.




