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Development of topological ferroelectricity in nano-porous structures and its
design mechanics
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Topological polarization structures formed in nano-porous PbTiO3
ferroelectric structures were investigated by numerical simulations. Vortex-type polarizations were
formed in nano-pores arranged in simple cubic form, while vortex and anti-vortex pairs of
polarizations were formed in the body-centered cubic porous structure. Unlike them, microscopic
rectilinear polarizations were arranged in the network-form and labyrinth-type polarizations were
formed in the face-centered cubic porous structure. In addition, mechanical and electrical loading
simulations were performed to investigate the response to these topological polarizations. It is
demonstrated that such topological character of polarizations can be tailored by the loading.
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