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Emergent Phenomena in Oxide Superlattices from DFT+DMFT1

CHRIS MARIANETTI, Columbia Univ

Density functional theory plus dynamical mean-field theory (DFT+DMFT) has proven to be an instrumental tool in de-
scribing transition metal-oxides, and DFT+DMFT is well poised to search the rich phase space of oxide superlattices for
emergent phenomena. In this talk, we focus on double-perovskite heterostructures of the form AA′BB′O6. Our two separate
goals are to design new ferroelectric Mott insulators and high temperature ferromagnetic Mott insulators. In the context
of ferroelectric Mott insulators, we demonstrate the ability to design in-plane ferroelectrics based upon transition metal
charge transfer and A/A’ cation size mismatch, harnessing displacements of both the A-site and B-site. In the context of
ferromagnetic Mott insulators, we detail the different mechanisms for obtaining high temperature ferromagnetic Mott states,
and we present new candidates for high temperature ferromagnetic insulators. Finally, we discuss the prospect of coupling
magnetic and ferroelectric states in addition to potential applications.
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