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application to calculations of magnetic anisotropy energy
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The purposes of the ﬁresent research are, firstly, to develop methods that
enable us to treat the f-states of rare earth elements within the framework of the density
functional theory, and second, to apﬁly thus obtained methods for study of the electronic structure
and magnetic properties of rare earth systems. Tow methods were developed: one is to include the
self-interaction correction gSIC) to the f-states and the other is a full-potential version of the
optimized effective potential method. The latter, which is completely within the framework of the
density functional theory, turned out to be much more powerful than the former for the investigation
of the electronic structure of f-electron systems. As applications of these methods, the electronic
structure and magnetic anisotropy energy of rare earth permanent magnet materials were
investigated.
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