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n this study, we aimed to achieve coherent coupling between resonant modes

(magnon) that appear in magnetic structures such as uniform magnetic modes and magnetic vortex
structures, and resonant modes (photons) that appear in superconducting coplanar resonators,
three-dimensional cavity resonators, and split-ring resonators. Furthermore, to apply the techniques
developed in this research to new measurement technologies, we conducted cooling of quantum systems

(superconducting qubits and superconducting resonators) using quantum circuit refrigerator and
detected elementary excitations with energy resolution below that of a single energy quantum. As a
result, we published a total of 17 papers, both as first author, corresponding and co-authors, and

acquired one patent.
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