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Control of room temperature polariton toward neuromorphic device applications

Yamashita, Kenichi
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The aim of this study is to establish the fundamental physics for the use of
polariton states, which are coupled quantum states of photons and excitons, for the creation of
neuromorphic devices and quantum simulators with excellent integration and low power consumption. In
a microcavity device using an all-inorganic lead halide perovskite material as the active layer,
which is capable of forming an energy condensed phase at room temperature, we have demonstrated that
individual condensed states can be formed between two orthogonal polariton states and that they
have interaction effects with each other. We also demonstrated interaction effects between spatially
adjacent condensed phases, which is expected to be a fundamental principle for a completely new
concept of neuromorphic devices and quantum simulators.
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