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Control of interfacial magnetic structure and phase transition induced by
electronic structure modulation at iron thin film interface
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At the surface and interface of a material, discontinuity exists in the
continuity of the atomic electronic states, and it is expected that the magnetic properties at the
surface and interface of a magnetic material will exhibit magnetic structures and magnetic phase
transitions different from those in the bulk. In this study, we used a depth-resolved "
cross-sectional magnetic observation method" developed by combining 57Fe Mossbauer spectroscopy with

57Fe isotope stacking, and successfully epitaxially grown 57Fe304 on the surface of an iron oxide
magnetite single crystal and experimentally confirmed the difference in the magnetic anisotropy and
magnetic phase transition between the surface and the bulk single crystal. Furthermore, using
first-principles calculations, it was found that the experimentally observed magnetic structure
suggests a non-collinear magnetic structure that changes continuously from the surface to the bulk.
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