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Enhanced Phase Transition Properties in Fe304 Ultrathin Film Grown on Atomically
Flat and Ordered Substrate
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Perfect surfaces can upgrade the quality of the films grown on them and
ensure that their physical properties do not deteriorate. Here, an atomically flattened surface is
homogeneously formed over an entire Mg0(001) substrate by an original chemical polishing technique.
The atomically flattened substrate enabled a nondeteriorating Verwey transition to be induced in a
50-nm-thick Fe304 thin film on the substrate owing to the extremely low defect density, which is
171000 of that of pristine MgO. Additionally, a statistical evaluation shows that the change in
resistivity and the transition temperatures across Verwey transition shifts toward higher values.
The result clearly shows the effectiveness of a substrate surface with both atomic flatness and high

crystallinity in suppressing the variation of a characteristic among samples, leading to the
development of high-performance magnetoresistive devices to manifest the materials’ potential
physical properties.
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Fig. 2 AFM images, RHEED patterns, and Cross-
sectional TEM images of (a)-(c) pristine MgO and (d)-
(f) CARE-MgO, respectively.
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