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In this research, I developed computational methods to predict perturbative
and non-perturbative nonlinear optical effects induced by strong laser pulses in nanoscale thin
films, nanoparticles, and their periodically arranged structures using first-principles electron
dynamics calculations. | implemented a simulator based on a multiscale computational method that
combines time-dependent density functional theory (TDDFT) for electron dynamics calculations with
one- to three-dimensional time-domain finite-difference electromagnetic field analysis.
Additionally, 1 developed a extension of the multiscale method employing semiconductor Bloch
equations (SBEs) for electron systems to improve speed and scalability. Besides, | demonstrated the
simulation of nonlinear responses from all-dielectric nanostructure and 2 dimensional materials.
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