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In this research, based on the phonon rectification mechanism that we have
proposed earlier, we have developed a "phonon diode" that can strongly flow heat in a specific
direction. Specifically, we designed a device that generates asymmetric heat conduction by
introducing a triangular structural defect into graphene nanoribbons, which have extremely excellent

thermal conductivity. The thermal rectification effect of the designed thermal diode was
systematically investigated using a non-equilibrium molecular dynamics (NEMD) simulation, but the
expected thermal rectification effect was not obtained. However, when a device was designed with a
triangular structural defect plus line defects limiting the phonon path, a thermal rectification
efficiency of approximately 23% was obtained in the low temperature region (about 50K).
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