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Innovation of solid optical spectral analysis using Bayesian inference
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I proposed a methodology to evaluate the statistical validity of the
physical model and the statistical distribution of the physical parameters by applying Bayesian

inference to the followin? analyses of solid-state optical responses.

(1) On the spectral analyses for the excitonic systems in Cu20 thin crystals and the type 1l
superlattice semiconductor, our methodology has provided statistical evidences for the potential
formation to trap the excitons and stabilization of electron-hole droplet states. (2) On the
analysis for the phonon dynamics, it has been demonstrated that our methodology can estimate the
vibrating frequency with higher precision in two-orders than the Fourier transformation and can
estimate vibrating initial phase. (3) Such Bayesian spectroscopy was employed both to distinguish
the homogeneous and inhomogeneous broadening factors for the spectral peaks and to evaluate noise
tolerance in the phonon dynamics analysis.
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