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Superposition of state of nonlinear oscillation on nano-electro-mechanical
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The purpose of this research is to realize superposition of nonlinear
vibrations of atomic layer nano-electromechanical systems with fluctuations composed of atomically
thin film like graphene. We examined the optimization of the fabrication process of the device, the
demonstration of the operation principle, the optimization of the device design, and the optimal
control method. As a result, we have realized the resonant vibration in a mechanical resonance
system in which two nano-mechanical vibrators are coupled. We also clarified that the interface
between the atomic layer substrate and the support plays an important role to the relaxation times
of vibration, charge, and heat of the system. Furthermore, it was clarified that the most
significant fluctuation on the nonlinear vibration was the photo-induced thermal effect.
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