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Magnons in an easy-axis antiferromagnet with uniaxial anisotropy have two circularly polarized modes, which, very
similar to the spin states of electrons, carry opposite angular momentum. Spin transport mediated by these
antiferromagnetic magnons has attracted much attention recently. In this talk, we will discuss explicitly the role of different
microscopic mechanisms behind. Specifically, we will show that the exchange interaction can lead to strong mode splitting
and confluence processes, which change the magnon number but conserve the total angular momentum. Such processes
can drive the two oppositely polarized magnon species to opposite chemical potentials, resulting in a pure magnon spin
current, i.e., a counterflow of the two species without net magnon particle current [1]. The dipole-dipole interaction, on the
other hand, is demonstrated to be able to introduce an effective magnon spin-orbit coupling, which then gives rise to
electron-like spin-orbit phenomena, such as an intrinsic magnon spin Hall effect and D’yakonov-Perel’-type magnon spin
relaxation [2]. Moreover, we show that the dipole-dipole interaction is able to generate Damon-Eshbach-type magnon
surface modes [3]. In contrast to the nonreciprocity of the conventional Damon-Eshbach mode in ferromagnets, the surface
modes in antiferromagnets experience a spin-momentum locking, just like the surface modes in an electronic topological
insulator. Our work suggests that the antiferromagnetic insulators could be a suitable platform for exploring electron-like
spin dynamics in insulators and designing novel spintronic devices.
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