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Fig. 1. Spin configurations: (a) Ferromagnetic; (b) ferrimag-

netic; (c) antiferromagnetic states.
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Fig. 2. Schematic depiction of a one-dimensional ferrimag-

netic nanowire along the z direction with a domain wall un-

der a sinusoidal microwave magnetic field.
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F 1 BHLERERSEL, S84 WMBEERAMER Ty, B ARSI 6,=0
Table 1. Parameters chosen for the simulations, the fourth parameter set corresponds to the angular momentum compensa-
tion point Ty with the net spin density 6, = 0.
25 1 2 3 4 5 6 7
M, (p) 1.13 1.12 1.11 1.10 1.09 1.08 1.07
M, (uy) 1.06 1.04 1.02 1.0 0.98 0.96 0.94
o (#s/7) —0.03273 —0.0218 —0.0109 0 0.0109 0.0218 0.03273
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Fig. 3. The calculated (solid lines) and simulated (solid
points) v as a function of w for various 6, under hy = 0.11.J.
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0.004J, and (b) for various K, at K, = 0.010J.
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Abstract

Ferrimagnetic domain walls have received more and more attention because of their interesting physics and
potential applications in future spintronic devices, particularly attributing their non-zero net magnetization and
ultrafast dynamics. Exploring effective methods of driving domain walls with low energy consumption and high
efficiency can provide important information for experimental design and device development. In this work, we
study theoretically and numerically the dynamics of ferrimagnetic domain wall driven by the sinusoidal
microwave magnetic field using the collective coordinate theory and Landau-Lifshitz-Gilbert simulations of
atomistic spin model. It is revealed that the microwave field drives the propagation of the domain wall when the
frequency falls into an appropriate range, which allows one to modulate the domain wall dynamics through
tuning field frequency. Specifically, below the critical frequency, the domain wall velocity is proportional to the
field frequency and the net angular momentum, while above the critical frequency, the domain wall velocity
decreases rapidly to zero . The physical mechanisms of the results are discussed in detail, and the influences of
the biaxial anisotropy and other parameters on the velocity of domain wall are studied. It is suggested that the
wall dynamics can be effectively regulated by adjusting the basic magnetic structure and magnetic anisotropy,
in addition to the external microwave field frequency. This work uncovers the interesting dynamics of
ferrimagnetic domain wall driven by sinusoidal microwave magnetic field, which is helpful for designing domain

wall-based spintronic device.
Keywords: domain wall dynamics, spintronics, sinusoidal microwave magnetic field, ferrimagnets
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