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High-purity quantum emitters using two-dimensional materials with suppressed
mechanical fluctuations
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We investigated the strain dependence of the emission properties of an hBN
single photon source, and the suppression of vibrations by inter-mode coupling in a nanomechanical
oscillator. Furthermore, we realized a weakly coupled mechanical oscillator for further cooling of
mechanical vibrations due to the energy exchange between them. We performed theoretical analysis of
the vibration dynamics of a coherently coupled oscillators, and clarified the conditions for phase
synchronization between the oscillators. By stacking graphene and hBN, we found the exceptional
temperature stability of the resonance frequency. Furthermore, we realized the mode splitting of
mechanical resonance, which originates from the interactions between the stacked layers resulted
from the energy transfer between the modes, which results in suppressing the desired vibrations.
Furthermore, we realized a similar mode coupling by controlling the vibration of two weakly coupled
nanoelectromechanical resonators.
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