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Development of small mode volume phonon-photon coupled resonator for quantum
transducer
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We have developed a microwave-optical signal transducer to realize an
optically connected distributed superconducting quantum computer. In a method in which microwave and
optical signals are converted using phonons as an intermediary, reducing the mode volume of phonon

resonance is an effective way to increase the efficiency of the transducer. In this study, we
developed a surface acoustic wave resonator on a piezoelectric thin film with a focusing wavefront.
We achieved confinement of the surface acoustic wave resonance mode in the film thickness direction
and within the surface, thereby achieving a small mode volume. We also investigated the design of
the resonator and the properties of the thin film material. We clarified methods for controlling
coupling with the resonance mode and reducing losses of the resonator.
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(R. Hisatomi, K. Taga, RSet al., Phys. Rev. B 107, 165416 (2023).)
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