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Inertial spin dynamics in ferromagnets and antiferromagnets

Inertial spin dynamics emerges in magnetic materials at very short time scales where the directions
of the atomic magnetic moment and angular momentum become separated, and nutation can be
observed. The inertia gives rise to additional high-frequency or nutational excitations recently
detected in ferromagnetic resonance experiments [1]. Here, the signatures of inertial spin dynamics
are discussed theoretically in ferromagnets and antiferromagnets [2]. The nutational spin-wave bands
are shifted by a constant frequency compared to the low-frequency bands in ferromagnets, while in
antiferromagnets the nutational bands have a maximum in the center of the Brillouin zone [3]. It is
demonstrated that a resonant excitation of the nutation may be utilised for switching the order
parameter [4]. The switching is found to proceed faster in antiferromagnets than in ferromagnets, and
in antiferromagnets tuning the excitation frequency can be used to control the direction of the
switching.
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