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Magnetization Switching and Energy Manipulation in
Dzyaloshinskii-Moriya Magnets

Single domain magnetiza-
tion dynamics induced by
microwave field pumps
magnon current by virtue
of Dzyaloshinskii-Moriya

T - AT interactions.
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Pure spin currents in the form of magnon flow have attracted considerable attention
recently because they can transfer signals [1] and even realize magnonic logic circuits
with low dissipation and without generation of Oersted fields [2]. On the other hand,
magnons can exhibit similar phenomena as those exhibited by electrons (e.g., spin-
transfer torque on magnetic textures in ferromagnets and antiferromagnets, such as
domain walls [3,4] and skyrmions [5], such as domain walls [3,4] and skyrmions [5],
Hall effect, and even topologically protected edge states). Dzyaloshinskii-Moriya inter-
actions are associated with spin-orbit interactions in systems with broken inversion
symmetry and magnons can be influenced by Dzyaloshinskii-Moriya interactions in a
way similar to how electrons are influenced by spin-orbit interactions (see Figure).
Thus, Dzyaloshinskii-Moriya interactions should result in a single-domain magnetiza-
tion switching by a temperature gradient and magnonic spin-current pumping — effects
which are analogs of spin orbit torques and charge pumping by the inverse spin Hall
effect. Studies of such effects will pave the way for the creation of novel devices capa-
ble of switching magnetization by magnonic currents, and devices in which magnon/
energy currents can be controlled by magnetization dynamics.
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