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Study on new thin film devices of iron oxide by using the spin phase transition
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The spin-flip transition in a-Fe,0; is very unique and interesting porperties for both technical
and scientific reasons. The spins lying within the ¢ plane are aligned along the ¢ axis at the Morin
temperature. And the transition is very sensitive to the fine structural parameters of a-Fex0s In
the present study, well-crystallized epitaxial a-Fe,0; films are deposited on a-Al,0y single-
crystalline substrates. Not only the transition temperature but also the spin axis are found to
strongly depend upon the film orientation, probably due to anisotropic lattice strains caused by
interactions with the substrate. For a {10.2)-oriented film the transition takes place at about 400
K, much higher than the Morin temperature of the free crystal (260 K), and the spin axis lying
within the (10.2) plane above 400 K changes almost normal to the plane at room temperature and

below. While a (00.1)-orfented film does not show any fransition at least down to 2.5 K.
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1) “Spin-flip anomalies in epitaxial ¢-Fe,0, films

by Méssbauer spectroscopy” Jowrnal of Mag-
netism and Magnetic Materials, fERsh.
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