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Fig. 1. (a) Self-rotation of a magnon wave packet and a magnon edge current; (b) the magnon near the boundary proceeds along

the boundary, irrespective of the edge shape; (¢) magnon edge current in equilibrium; (d) under the temperature gradient, a finite

thermal Hall current will appear!.
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Fig. 2. Spital distribution of ¢; induced by DM interaction in the (111) plane of the pyrochlore lattice (a) and the z-z plane of the

distorted perovskite structure (b)B%; (c) schematic of magnon Hall effect/?.

017501-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y B ¥ R Acta Phys. Sin.

Vol. 73, No. 1 (2024)

017501

© (b)
_=9,

.
.. ><

>

><
>+
><

A 3
IR E B

(a) BT B AL, BRI EL i A 32E 20 B3 FIE O B9 G 285 () A - 18 A K A 1 13 7 S Bk 2% v i 5 ) 1 1 8 K AR 1Y)

Fig. 3. (a) The polarization, i.e., the trajectory of the spin precession as a function of wave vectors; (b) schematic of magnon spin

Hall effect induced by the dipolar interaction!l.
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Fig. 5. Dispersion (a) and Berry curvature (b) for the mag-
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Fig. 6. (a) Skew scattering and side jump of spin wave across magnetic texture®; the trajectories of spin wave across (b) antiferro-

magnetic and (c) ferrimagnetic skyrmion!*>*; (d) differential cross section evaluated from scattering theory for various energies,

€gap is the magnon gapl”l at k = 0; (e) the rainbow scattering process of magnons!*7.
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Fig. 7. (a) Schematics of the anomalous Hall effect induced by the finite Berry curvature and the nonlinear Hall effect induced by

the finite Berry curvature dipoles in the entire space, respectively®. (b) Nonlinear magnon current as a function of exchange

constant Jq BU. Distribution of (c¢) the band structure, (d) berry curvature, and (e) berry curvature dipole of magnons in the

momentum spacel].
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Fig. 8. (a) Schematic diagram of the nonlinear three-magnon process; (b) schematic diagram of three-magnon scattering induced

magnon frequency combl®; (c) schematic diagram of the nonlinear four-magnon process.
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Fig. 9. (a) Schematic illustration of the nonlinear topological magnon spin Hall effect in magnon-AFM skyrmion scattering; (b) spa-

tial distribution of dimensionless field B and B' as well as the corresponding spin wave trajectories in real space; (c¢) isoline maps for

different magnon modes; (d) the Hall angle as a function of the incident magnon frequencie ws and mode index m/>.
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Abstract

Hall effect is an ancient but highly potential subfield in condensed matter physics, and its origin can be
traced back hundreds of years. In 1879, Hall made a momentous discovery that when a current-carrying
conductor is placed in a magnetic field, the Lorentz force pushes its electrons to one side of the conductor. This
intriguing phenomenon was dubbed Hall effect. Since then, a series of novel Hall effects have been discovered,
including anomalous Hall effect, quantum Hall effect, spin Hall effect, topological Hall effect, and planar Hall
effec. Notably, Hall effects play an important role in realizing the information transport, since it can realize the
mutual conversion of current in different directions. In bosonic systems such as magnons, a series of magnon
Hall effects have been found, jointly driving the development of the magnon-based spintronics. In this
perspective, we review the researches of the Hall effect in magnonic system in recent years, and briefly introduce
its modern semi-classical theories, including virtual electromagnetic field theory and scattering theory.
Furthermore, we introduce the different magnon Hall effects and clarify the physics behind them. Finally, the

prospect of magnon Hall effect is discussed.
Keywords: magnon, Hall effect, nonlinear Hall effect, spintronics
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