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Experimental investigation of coherent coupling between nuclear spin, lattice,
and mechanical vibration
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In this study, we have explored high-frequency-input driven macroscopic
mechanical motion, spin excitation, spin-current generation, and their reciprocal effects in
mechanical oscillators and micro-bar devices. Furthermore, we aim to mark the beginning of a new
science that incorporates nuclear spins which can be excited by very low-frequency inputs,
approaching the resonant frequency of micro oscillators. Through this research, we succeeded in
demonstrating the nuclear-spin Seebeck effect (i.e., a phenomenon that generates a spin current from

nuclear spins via a heat current) and the spin-current volume effect (i.e., a phenomenon that
causes mechanical vibration via spin-current injection) and so on. We have also succeeded in tuning
coherent magnon-phonon coupling through element substitutions in yttrium iron garnets, and have
obtained fruitful outcomes.
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