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Highly sensitive sensors with weakly coupled resonators
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Abstract We present a highly sensitive sensor that uses mode localization occurring in two weakly coupled
resonators with equal physical properties. When a mass to be measured is added to one of the resonators, for
example, the amplitude ratio shifts significantly due to mode localization. High-sensitivity measurement
methods using such amplitude ratio change have been actively studied. In this study, in order to realize a
mode-localized state in an experimental environment with viscous damping, a resonator generates van der
Pol-type self-excited oscillations by nonlinear feedback. The results of picogram-order measurements are
presented and the effectiveness of the proposed method is discussed.
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