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ABSTRACT

BiFeO, films were hetero-epitaxially grown on SrTiO; substrate with a various orientation by pulse laser deposition. BiFeOj; 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 BiFeO; thin films grown on SrTiO; substrate comparing to that of BiFeOs 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. Reciprocal space scans for single crystals and variously oriented BiFeO; films. The values of (HKL) are normalized to those of

BiFeO; single crystals.
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Table 1. 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
Crystal (111) Film (110) Film (001) Film

doo; 3.958 A 3.959 A 3.984 A 4.001 A

di1o 2.783 A (62%) 2.792 A (72%)
2.809 A (38%) 2810 A 2.828 A 2.816 A (28%)

dy1; 2277 A (87%) 2278 A ( 2%) 2278 A (90%)
2.306 A (13%) 2306 A 2307 A (98%) 2304 A (10%)
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Fig. 2. Ferroelectric properties for (001), (110), and (111)
BiFeO; films. (a) P-E hysteresis loop, (b) P-E curves
projected on (111).
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Fig. 3. M-H loops for (111) BiFeOs single crystal and 200 nm-
thick (001), (110), and (111) films.
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Fig. 4. M-H loops for (111) BiFeO; films with various film
thickness.
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