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Study on multi-scale angular momentum conversion and generation of mechanical
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The phenomenon of spin-mechatronics, where mechanics and spin transport
intersect, is garnering significant attention. We aimed to elucidate the physics of multiscale
angular momentum conversion between microscopic and macroscopic systems. First, we successfully
quantified the efficiency of angular momentum conversion between lattice rotation and electron spin
by analyzing the phase shift of surface acoustic waves propagating through magnetic materials. We
also achieved high-quality epitaxial growth of ferromagnetic insulating films, enhancing the
efficiency of rotation-to-electron spin conversion. Moreover, we discovered that the coupling
between lattice rotation, electron vorticity, and electron spin is independent of the sign of
spin-orbit interaction (SOI), confirming the universality of gyromagnetic effects regardless of the
dynamical systems.
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