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In this stud%, we have tried to apply machine learning to the calculation of
thermal radiation properties. The thermal radiation properties of the multilayer film were analyzed
numerically using the rigorous coupled wave analysis method, which expands Maxwell®s equations in
the frequency domain. By combining this electromagnetic wave analysis method with machine learning,
we aimed to establish a design method for multilayer structures that maximizes the thermal radiation

performance (in this case, narrowing the thermal radiation spectrum). As a result, we found an
aperiodic metamaterial structure with high thermal radiation performance. Based on this prediction,
we have successfully demonstrated an ultra-narrowband thermal emitter and clarified its physical
mechanism.
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