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Abstract BiFeOs films grown on (111) SrTiO; substrate have a rhombohedral structure, identical to that of
single crystals. On the other hand, films grown on (110) or (001) SrTiO; substrate are monoclinically distorted
from the rhombohedral structure due to the epitaxial constraint. The easy axis of spontaneous polarization is
close to [111] for the variously oriented films. Dramatically enhanced polarization and magnetization have been
found for heterc-epitaxially grown BiFeQj thin films comparing to that of BiFeO; crystals. The results are
explained in terms of an epitaxially-induced transition between cycloidal and homogeneous spin states, via

magneto-electric interactions.
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Fig. 1. (a) Crystal structure of BiFeO; illustrating
rhombohedral and hexagonal cell. (b) Magnetic spin structure
of hexagonal BiFeO;. and are the polar and azimuthal angles
of the antiferromagnetic vector, respectively, provided that the
z-axis is directed along that of the spontaneous polarization
and that the x-axis lies along the hexagonal [100].
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Fig. 2. Reciprocal space scans for various oriented BiFeO; single crystals. (a) (001)c, (b) (110)c, and (c) (111)c orientation.
Intensity is given on a log scale.
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Fig. 3. Reciprocal space scans for various oriented BiFeO; films. (a) (001) scan for (111)c film; (b) (110) scan for (111)c film;
(c) (111) scan for (111)c film; (d) (001) scan for (110)c film; (e) (110) scan for (110)c film; (f) (111) scan for (110)c film; (g)
(001) scan for (001)c film; (h) (110) scan for (001)c film; and (i) (111) scan for (001)c film. The values of (HKL) are normalized
to those of BiFeO; single crystals, i.e., (H,K,L)crystal=(1,1,1). Intensity is given on a log scale.
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Table I. Summary of interplanar spacings obtained from small area reciporcal lattice scans for the variously oriented BiFeO; thin
films and single crystal. Peak splitting was observed along the (110) and (111). The relative intensities are designated by brackets.
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