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Spin dependent resonant tunneling and related properties in perfectly
lattice-matched double tunnel junctions

Mitani, Seiji
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bce-Cu

Magnetic tunnel junction (MTJ) is a basic heterostructure used in magnetic read
heads and magnetic memory devices etc. In this study, lattice-matched MTJs were prepared by using
state-of-the-art thin film growth techniques, and resonant tunnel magnetoresistance (TMR) was studied. We
showed that quantum well states formed in a bcc-Cu layer is useful to bring about resonant TMR phenomena
and that resonant TMR can coexist with a strong interface perpendicular magnetic anisotropy (PMA) despite
possible spin mixing due to PMA. In addition, perfectly lattice-matched MTJs, in which almost no misfit
dislocation was introduced, and their large TMR were successfully obtained by using Heusler alloy
electrodes. These results are likely to be quite useful for developing high-performance MTJ devices in
next-generation spintronics.
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