2019 2020

Creation and mechanical control of non-trivial topological polarizations in
porous nanostructures
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In this study, we analyzed and investigated the topological polarization

order developed inside Sri03 nanoporous materials. The ferroelectric domain around the nanopores is

induced by mechanical loading, and these domains expands and connects with the increase of external

load. Furthermore, the polarization order in the domain strongly depends on the arrangement of the
nanopores, and various orders such as multiple vortex structures, vortex network structures, and
helical structures can be formed. In the nanocomposite material, a dense and fine ferroelectric
domain structure appears depending on the volume fraction of the two phases, and the piezoelectric
effect is several times higher than that of the homogeneous counterpart. The function can be
designed by the microscopic nanopore structure.
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