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Development of ferromagnetic_tunnel junctions with a ferroelectric barrier layer
and the control of their spin-transport by electric field effects
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Fe4N

This study is aimed to control the spin-transport in Fe4N-based
ferromagnetic tunnel junctions through the electric field effect by spontaneous polarization of a
ferroelectric tunnel barrier. Various kinds of anti-perovskite-type transition-metal nitride thin
films were successfully synthesized and their magnetic and magneto-transport properties were
examined. The spin-polarized transport theory was newly constructed taking into account the
spin-orbit interaction and crystal field effects, and successfully evaluated the spin-polarization
of conduction electrons in ferromagnets with its sign through the anisotropic magnetoresistance
effects. Epitaxial growth technique of thin films was developed for complex oxides as
perovskite-type ferroelectrics. Electric field effects of ferromagnetic tunnel junctions with a
ferroelectric barrier layer were investigated by the first-principles calculation.
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