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Photonic crystal cavities are a technology that enables strong light
confinement in a region as small as a wavelength, which has been used to create unprecedented
optical functions such as enhancement of light-matter interaction and dynamic manipulation of
photons. However, because photonic crystals have a high degree of structural freedom, conventional
methods have not been able to design photonic crystals to fully utilize their potential. In this
study, we proposed and investigated the use of machine learning in the design of photonic crystals,
and developed a method that can efficiently search and optimize a high-dimensional structural
parameter space. By applying this method, we have improved the yield of ultra-high Q-value cavities,

reduced the threshold of silicon Raman lasers, realized electrically-controlled photon transfer
chips, and so on, and achieved new device performance and new functions.
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