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Theoretical study for (111)-oriented magnetic tunnel junctions
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We theoretically investigated the tunnel magnetoresistance STMR) effect in
unconventional (111)-oriented magnetic tunnel junctions (MTJs). We firstly addressed (111)-oriented
MTJs with MgO(111) tunnel barriers and found that the MTJs with Co-based ferromagnetic alloys (CoNi,
CoPt, and CoPd) show quite high TMR ratios of the order of 1000%. We suggested a possibility that
the high TMR ratios are attributed to interfacial resonant tunneling. We next studied (111)-oriented
MTJs with SrTi0O3(111) tunnel barriers and obtained relatively high TMR ratios of around 500%. We
clarified that these TMR ratios can be understood by the bulk band structures of ferromagnetic
electrodes and the tunnel barrier, which is in contrast to the MgO-based (111)-oriented MTJs
mentioned above.
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