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Electronic Theory for High-Performance Rare Earth Permanent Magnets
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The ﬁurpose of this study is to establish a microscopic and quantitative
theoretical description of the magnetic properties of rare-earth permanent magnets and to provide
guidelines for the development of high-performance magnets. First, we construct a model of the
magnetic interaction between localized 4f electrons and conduction electrons, which reproduces the
spin-rearrangement transition observed in experiments.

Furthermore, for Ce transition metal compounds, which are known to have strong hybridization of
4f-3d orbitals, we constructed a microscopically effective model that incorporates the hybridization
effect of the orbitals and verified its validity. As a result, it became possible to qualitatively
explain the experimentally observed magnetic anisotropy at finite temperature in a specific

parameter region.
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