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Fe—Co random alloy — from first principles density functional
theory calculations to atomistic simulations
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Since the discovery of high-magnetocrystalline-anisotropy region by Burkert et al. in
2004 [1], tetragonally strained Fe—Co random alloy has been thoroughly investigated.
Recently, we reported a second giant-MAE region for the same alloy under uniaxiall
compression [2].

Static picture is, however, not enough for technological applications. In finite-
temperature contexts, it is essential to explore cohesive dynamical effects such as
phonons and magnons. Notably, the recent direct observation of magnons via (scan-
ning) transmission electron microscopy [(S)TEM] [3] complements earlier detections
of phonons [4], pointing towards (S)TEM as a viable tool for examining both spin
magnetic moment and atomic dynamics.

In this context, we have developed a method that allows for an investigation of wave-
vector- and frequency-resolved phonon mode dynamics in solids [5]. This approach
has the potential to be expanded to encompass spin and spin-lattice systems, aligning
with the principles of atomistic spin(-lattice) dynamics—AS(L)D [6].

Here, we will present a broad spectroscopic picture of phonon and magnon dynamics
in high-anisotropy permanent magnet — Fe—Co.
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