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Fe304 is predicted to be a half-metal material with negative spin
polarization. However, magnetic tunnel junctions (MTJs) using an Fe304 electrode exhibit a small
tunnel magnetoresistance (TMR) effect, the sign of which has not been established experimentally. In

this study, we fabricated fully epitaxial MTJs using Fe304 on MgO (001) substrates and find a large
inverse TMR ratio of 55.8% at 80 K, which corresponds to 126% by the optimistic definition of the
TMR ratio. Moreover, we investigate the dependence of TMR on oxygen partial pressure during Fe304
deposition. It is found that the magneto-transport properties of the MTJs show different behaviors
depending on the oxygen partial pressure because the Verwey transition is sensitive to the oxygen

concentration.
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