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Fabrication of polarization-gradient nanostructured films using pulsed-light
irradiation
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We have investigated the film growth method using pulsed light irradiation
upon nanostructure-induced precursor films to obtain diverse composition- and polarization-gradient
structures. We fabricated thin films via a chemical solution method with pulsed UV laser irradiation

by introducing heterologous perovskite nanoparticles into a metal-organic solution with the target
composition of alkali niobium-based perovskites. The evaluation of the electrical properties and
microstructural analysis of the obtained thin films clarified the function of the nanostructures as
growth nuclei in the light-induced crystal growth process, contributing to the improvement of
dielectric breakdown resistance. It was indicated that the nanostructure possibly also serves as an
initiation surface for antiferroelectric response. In future work, we aim to further enhance the
electric characteristics by increasing the density of the nanostructures with the help of
electronic-state calculations more intensively.
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