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Efficient pure spin current generation by magnon-phonon coupling
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Orbital current generation at the interface of light elements
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Current-driven fast magnetic domain wall motion in noncollinear
antiferromagnets

BN 5 BN B T2 SR T E AIC & B B SOV > A
FIRT Y EV T
Anomalous Nernst effect mapping by local heat flow injection using an
atomic force microscope
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Magnetic imaging by the locally induced anomalous Nernst effect using atomic force
microscopy. (a) conceptual drawing of this method. (b) The topography of the sample. (c)
The Spatially resolved anomalous Nernst effect voltage under external magnetic fields.
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Spintronics, which emerged at the end of the 20th century, is a science
that creates new functional devices by using spin currents, the flow of
spin angular momenta, and charge currents. It has developed as spin
conversion science in which quasiparticles such as electrons, phonons,
photons, and magnons are interconverted through spins in solids.
Recently, this has evolved into strong coupling spintronics, producing
new coupled quasiparticles such as magnon polarons. More recently,
orbital currents have emerged that carry angular momenta not only
by electron spin but also by electron orbitals. Since these spin/orbital-
mediated conversion/coupling phenomena often occur in the nanoscale
region near the relatively simple junction interface, they have excellent
versatility and applicability. Our laboratory develops novel conversion/
coupling among quasiparticles mediated by spins/orbitals through
experiments using nanoscale devices fabricated by microfabrication
technology. Furthermore, we elucidate the mechanisms of novel
phenomena from the viewpoint of fundamental solid-state physics.

Magnetic octople domain wall
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Demonstration of a fast magnetic domain wall motion in a noncollinear antiferromagnet
Mn;3Ge. (a) The magnetic octopoles of Mn3Ge. (b) SEM image of the sample. (¢)The fast
domain wall motion induced by pulse currents observed by MOKE.
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