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A spin current, a flow of spin-angular momentum in a solid, is expected to be a building block of
next—generation energy-saving electronic devices. A spin current flows not only in metals and
semiconductors but also in magnetic insulators via exchange coupling between localized spins. In this
study, we found a phenomenon that enables nonlinear generation of spin currents in a metal/insulator
junction: nonlinear spin pumping. The nonlinear spin pumping was found in Y,Fe;0,,, a ferrimagnetic
insulator with exceptionally small magnetic damping. This discovery opens a route for generation of
giant spin currents from insulators. Furthermore, we found that the nonlinear spin pumping shows
bistability with respect to an external magnetic field and microwave excitation power. Magnetic field
and microwave power dependence of the bistability revealed that only short wavelength exchange spin
waves show bistable states induced by a negative nonlinear damping due to a three-magnon confluence
process. The bistability of spin waves in the magnetic insulator enables the demonstration of “bistable
spin pumping memory” in the metal/insulator junction.




