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Precise prediction of solute nanoclusters and creation of new functional
materials based on them
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The researcher conducted a search for magnetic materials using organization
simulations based on first-principles calculations. To overcome the issue of local atomic
relaxation, we developed methods for initial relaxation and selection of regular structures. Using
the FeM(N,Vac)3 sublattice structure model, we evaluated interactions with different substitutional
elements and performed organization calculations. The results showed that alloy systems with added
Mn were stable and exhibited high magnetic moments. In the synthesis experiments, we synthesized
powder samples of Fe90Ti5N5 and Fe90Mn5N5 using the ball milling method, but an increase in aspect
ratio was not observed. Reconsidering the nitrogen insertion method and improving the measurement
technique remain ongoing challenges for future investigations.
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