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Perovskite Waveguides for Photonic Neural Networks
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Abstract— The development of tunable, room-temperature, and nonlinear photonic materials
is key to advancing next-generation technologies such as optical neural networks, simulators, and
sensors. 1 will present our recent demonstration of the room-temperature exciton-polariton neural
network implemented in monocrystalline lead halide perovskite waveguides. By exploiting strong
light-matter coupling and nonlinear polariton condensation, we realize scalable photonic neurons
capable of performing machine-learning tasks, including binary classification and object recogni-
tion. This work overcomes the cryogenic limitations of previous polariton systems and establishes
perovskite polaritons as a promising platform for ultrafast, energy-efficient optical computing and
neuromorphic photonics.
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