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Correlation between antiphase boundary defects and surface inhomogeneous
properties in magnetite films
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The low spin polarization of magnetite, a half-metallic material that has

shown promise as a spintronics material, has been attributed to the formation of an antiphase domain
boundary in the fabricated thin film. Using scanning tunneling microscopy, we have investigated the

relationship between the atomic-scale structure of the antiphase domain boundary on the magnetite
thin film surface and the surface spin polarization state, and have confirmed that the antiphase
domain boundary leads to an inhomogeneous surface electronic state. To obtain high surface spin
polarization, we have deposited carbon films on magnetite surface, and have observed the appearance
of spin-polarized down-spin-derived electronic states by heated them at 400° C. We have developed an
antiferromagnetic single-crystal Cr tip for imaging the surface spin-polarized states on an atomic
scale and succeeded in fabricating a Cr single-crystal tip with good reproducibility.
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