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Magnon Orbital Hall Effect and Its Spin-Texture Interpretation
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Magnons, the quanta of spin waves in magnetic materials, have long been regarded as elementary information carriers that transport
spin and energy. Recent studies have suggested that magnons can also possess internal degrees of freedom, such as orbital moments
and spin chirality, and that these quantities can be transported under external driving. In this review article, we introduce the physical
meanings of magnon orbital moments and spin chirality, and explain how the two concepts are closely related from the viewpoint of
magnon current loops. Using honeycomb antiferromagnets and kagome magnets as representative examples, we discuss how
exchange interactions and lattice geometry alone can give rise to orbital and spin chirality Hall transport of magnons. Finally, we
discuss possible experimental detection schemes and future research directions.
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Fig. 1. (Color online) Schematic illustrations of magnon orbital
moments.
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Fig. 2. (Color online) (a) Magnon orbital-moment texture, (b) magnon Berry curvature, and (c) magnon orbital Berry curvature for a spin-down

magnon state in a honeycomb antiferromagnet.
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Fig. 3. (Color online) Schematic illustration of the magnon orbital
Hall effect.
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Fig. 5. (Color online) Atomistic simulation results. (a) Temperature
profile. (b), (c) net scalar spin chirality accumulation profiles for
kagome ferromagnet and antiferromagnet, respectively.
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