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Increased performance of nanophotonic devices by utilizing structural
fluctuation information with deep learning

Tanabe, Takasumi
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We have demonstrated a spectrometer using a chirped photonic crystal

waveguide. Nanophotonic devices usually have limits due to fabrication precision. In particular, the
effects of fabrication errors are significant. On the other hand, in this study, we have achieved a
wavelength resolution exceeding the fabrication precision by using the light localization patterns
resulting from fabrication fluctuations. We measure the localization pattern at each wavelength in
advance and map it into a two-dimensional matrix. By multiplying the inverse matrix of this
two-dimensional matrix by the pattern of unknown wavelength input, we reconstruct the spectrum. We
have successfully achieved a spectral resolution of less than 0.8 nm.
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