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In this study, we developed a photonic chip capable of large-scale neural network processing. The
developed photonic chip can operate based on the optical wave dynamics in a two-dimensional
microcavity. The microcavities fabricated in this study include chaotic cavities and a non-chaotic
cavity. The optical wave dynamics in the chaotic and non-chaotic cavities was used for reservoir
computations. The performance was evaluated with basic benchmarks, such as chaotic time series
prediction and NARMA tasks, and it was found that the stadium-shaped microcavity with high optical
confinement efficiency and generating optical wavefields corresponding to random networks al lows
for the highest computational performance. The stadium-shaped microcavity enabled detecting the
phase of input |ight at a high speed. Moreover, it was shown that image recognition can be achieved
at fast rates exceeding 1 GHz, combining with the random pattern projection technique developed
in this study, These features are expected to be useful as a new technological basis for high-speed
optical processing for optical communications and recognition of high-speed phenomena.




