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Development and application of the density functional approach with spin density
magnetic dipole interaction
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In the project, we successfully developed and implemented the computational
method that the magnetic dipole interaction energy is self-consistently determined with the spin
density of system in the framework of spin-polarized density functional theory. This success of
self-consistent calculation allowed us to analyze magnetic properties of materials under explicit
external magnetic field. On the applications, in the spintronics application materials of
ferromagnetic nanofilm with the Fe/MgO interface and Co/Ni-based ferromagnetic nano multilayer film,

our computational results revealed that the experimental results in the recent literature can be
well explained qualitatively and quantitatively. This demonstrated that the computational method we
have developed is so good enough that it can clarify magnetic properties of film in non-empirical
way .
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