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The relationship between the degree of order and the magnetic anisotropy K. of L1o-ordered FeNi alloys and
tetragonal FeNiNys alloys has been investigated using first-principles calculation to propose a guideline for
fabricating highly ordered magnetic alloys. As the degree of order increases, the difference in total energies between
the ordered and disordered phases decreases, while the K, increases monotonically for both alloys. It was observed
that the K, of the FeNiNy s alloy exceeds the value of FeNi for the degree of order greater than 0.5, reaching about 2
MJ/m? for fully ordered FeNiNys. However, the energy difference between the ordered and disordered phases is only
7.8 meV per magnetic atom. It was also confirmed that the stabilization of highly ordered FeNiNys alloys can be
improved by optimizing the composition and the tensile strain in the basal plane. Moreover, it was found that the
synthesis of metastable carbon-doped FeNi nanoparticles with excellent magnetic properties can be expected by

optimizing experimental conditions, for an example, using the non-equilibrium cluster-deposition method.
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