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Lattice-driven femtosecond magnon dynamics in
α-MnTe investigated with linear spin wave theory
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The femtosecond sublattice dynamics in the antiferromagnetically ordered phase of the semiconductor α-
MnTe are calculated using the linear spin wave theory [1]. We assume that collective lattice vibrations gener-
ated by laser pulses induce an oscillating Heisenberg coupling and thus a driving that generates magnons. The
calculated antiferromagnetic order parameter shows damped coherent longitudinal oscillations, which decay
due to dephasing. We also include a phenomenological dissipative term to describe spin-lattice relaxation
processes, which lead to relaxation back to thermal equilibrium. In addition, we provide approximate analytic
solutions of the differential equations to understand the effect of the amplitude, frequency, and lifetime of the
driving.
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