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Nuclear acoustic resonance, which uses acoustic waves to measure nuclear spins, has been studied since the
1950s. However, the challenges in controlling and measuring sound waves and the weak interaction with nuclei
prevented its practical use. This study aims to overcome these difficulties using electromechanical resonators.
As a feasibility study, we fabricated high—frequency resonators, which is on—-resonant with nuclear spins,
demonstrating the basic principles.

We used surface acoustic waves (SAWs) on a GaAs substrate, to detect the coupling between nuclei and
acoustic waves. Prior to fabrication, we optimized the SAW mode to maximize the sound—nuclei coupling, by
considering the direction of the magnetic field and crystal orientation based on the previous reports. The devices,
fabricated using photolithography, were placed at low temperatures (10 mK) and strong magnetic fields. We
attempted to measure the coupling by sweeping the magnetic field while measuring the resonance modes, however,
no changes in the acoustic measurements were observed. After numerical analysis, we concluded that using a
different acoustic mode, such as Lamb mode, is necessary. We are now fabricating new devices using Lamb mode.
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