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Controlling Ferroelectric Domain Walls and Electrocaloric Response in

BaTiOs; — Microscopic insights from ab initio-based simulations

Abstract:

The performance of ferroelectric devices such as non-volatile memories or actuators depends critically on
the behavior of ferroelectric domain walls. However, the microscopic mechanisms that govern domain-wall
dynamics and pinning are still not fully understood. The first part of this talk will address how domain walls
in the prototypical ferroelectric BaTiOs; can be manipulated by three distinct means—defect dipoles, optical
excitations, and epitaxial strain—using a combination of coarse-grained molecular-dynamics simulations
and density-functional-theory calculations.

The second part of the talk addresses caloric cooling in the same material class. Compared with the
well-studied magnetocaloric effect, the factors that determine the reversibility and temperature stability
of this electrocaloric (EC) response are considerably less known. Our computational study shows how the
magnitude and even the sign of the adiabatic temperature change depend on the relative orientation of
the applied field and the local polarization, e.g. in polycrystals. Furthermore, it is discussed why ferroelectric
domain walls are often detrimental to a large caloric response.
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