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Microstructure effects in permanent magnets

Tokyo Tech studied by first-principles electron theory
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Phase equilibria?
Atomlc arrangements and influences on local magnetic properties?

First-principles calculations based on DFT-GGA-PBE
Open-core pseudopotential for Nd
Phonon calculations by ALAMODE
- Crystal-field analysis for magnetic anisotropy (K1) of Nd

t - Perturbation formalism for anisotropy of Fe
Torbatlan Ozaki, Tsuneyuki, & Gohda, Appl. Phys. Lett. 104, 242403 (2014).
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' decrease in the Curie temperature by more than 500 K due to
. the feedback effect from magnetism-dependent phonons to
magnetism
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SmFero-based magnets |
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SmCu as nonmagnetic subphase
- exchange coupling of 1-12/SmCu/1-12: 8.4% of 1-12/Fe/1-12

P effects of added Cu Phys Rev. Appl 6, 064029 (2016)
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efficient computation of exchange couplings Jj

Terasawa, Matsumoto, Ozaki, & Gohda, J. Phys. Soc. Jpn. 88, 114706 (2019).
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effect of Ga at grain boundaries
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decrease in exchange couplings by added Ga

1 - local magnetic properties as inputs in spin-lattice model




