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In this study, we investigated the impact of local Coulomb energy,
electron-phonon coupling, and hopping integrals on the nonlinear optical properties of quasi-stable
rare-earth-based strongly correlated thin films. These materials are attracting attention in various

academic fields, including electronic engineering and applied physics. Additionally, we used
machine learning to extract underlying correlations behind the nonlinear optical data, contributing
to the development of nonlinear materials and advancements in materials informatics. By performing
first-principles electronic structure calculations and optimizing local Coulomb energy, we obtained
results that reproduce the dielectric function. Furthermore, we achieved a highly sensitive
measurement system for nonlinear spectroscopy, and these diverse achievements were published in
original research papers.
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