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Abstract

Spin pumping (SP) is a phenomenon where excited spins due to the ferromagnetic resonance (FMR) are injected from the
magnetic material to the nonmagnetic material via magnetic interaction at the interface. SP is a well-established technique to
generate spin currents in various materials. As a back action to SP, the FMR signal is modulated. Since the FMR modulation
reflects information about spin excitation in adjacent nonmagnetic materials, FMR can be used as a spin probe. The signal
modulation is so sensitive that even the effect of an ultrathin film of only one atom can be detectable. In this talk, | will present
our recent theoretical studies on spin pumping into atomic layer materials (transition metal dichalcogenides (TMDC) and
graphene) and anisotropic superconductors (SC) (p-wave and d-wave SCs). In SP into TMDCs [1], we theoretically predict
that transverse spin accumulation can be induced by longitudinal spin currents when the carrier density is appropriately tuned,
and we call this phenomenon the spin current Hall effect. In SP into graphene [2], we show that one can obtain information on
the energy spectrum of electrons in a magnetic field and the spin-resolved density of states from the FMR modulation. In SP
into anisotropic SCs [3,4], we compare s-wave, p-wave, and d-wave SCs. We show that one can obtain information on the
quasiparticle spectral function and the direction of the Cooper pair spins from the FMR modulation. Therefore, one can detect
the superconducting symmetry by analyzing the FMR modulation.
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