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Superconducting electronics for quantum measurements in a semiconductor gquantum
dot mechanical resonator hybrid system
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Electromechanical resonators are a suspended plate spring structure, whose
vibration modes can be regarded as a harmonic oscillator. Their resonator modes can be used as
sensors to detect various kinds of physical quantities such as mechanical forces with high
sensitivity. In this research, superconducting circuits and low-temperature electrical measurement
techniques were developed to improve the sensitivities for detecting the oscillations of mechanical
resonators. In addition, as a demonstration of practical applications of mechanical oscillators, we
demonstrated a new principle for detecting nuclear spins using mechanical vibration modes.
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