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Fig.1 Diffraction contrast analysis of BFO films and analyses of defect structure.

a,b. Two beam dark field images of BiFeOj, films in different regions, g=(001) ; c. The low-magnification

HAADF-STEM image of BFO/DSO films; d. HAADF-STEM image containing defects; e. Intensity
profile along the horizontal direction; f. BiFeO, and ( Bi,_ Fe ) FeO; structure models.
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Fig.2 GPA strain analyses.a. The structural schematic diagram of BFO; b. The structural variable diagram of BFO; c. The low—

magnification HAADF-STEM image of areas in the yellow dotted frame in Fig.la( viewed along in-plane [010] direction) of BFO/
DSO( 110) 0; d. The rotation (w) , in-plane strain (&,,) and out-of-plane strain (¢,,) corresponding to the area in Fig.2c; The
uniform substrate area without lattice rotation and strain is selected as the reference area, that is, the “0” rotation area and the “0”

strain area. The counterclockwise rotation of the in-plane/out-of-plane crystal plane is defined as the positive direction.
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Fig.3 Polarization distribution of complex domain configuration.a, g. Atomic resolution HAADF-STEM image corresponding to
the white rectangular boxes labeled as “1”and “2” in Fig.2 a respectively; Arrows denote the polarization directions of BFO
domains; b, h. Polarization map of a and g c. In-plane lattice ( L,) , out-of-plane lattice ( L,) , in-plane rotation ( R,) ,

out-of-plane rotation ( R)) to the area in a; i. Domain configuration in multiferroic BiFeO, thin film.
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Fig.4 Relation of defect and nanodomain.a, c. HAADF-STEM image of different areas containing defects viewed along in—
plane [010] direction of BFO/DSO( 110) o; b, d. The rotation ( w) to the area in a and ¢, The uniform DSO substrate

without lattice rotation is selected as the reference area.
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Study of complex domain configuration in
multiferroic BiFeO; thin film

SHI Tong-tong"”, GENG Wan-rong’, ZHU Yindian’, TANG Yundong', GONG Feng-hui'?,
CHEN Yu-ting'?, LIU Jiaqi"?, MA Xiudiang"*

( 1.Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of Sciences,
Shenyang Liaoning 110016; 2.School of Materials Science and Engineering, University of Science and Technology
of China, Shenyang Liaoning 110016; 3.Songshan Lake Materials Laboratory, Dongguan Guangdong 523808;
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Abstract The complex domain configuration in epitaxial BFO thin film grown on /DSO( 110) , substrates has been investigated by
transmission electron microscopy. Contrast analyses show that complex domains compose of zigzag domains and interfacial nanodomains
in the thin film. An aberration-correction electron microscopy study showed that the vertices of the serrated domains are usually located
at the intersection of the 180°, 109°, and 71° domains, and the nanodomains are located at the interface between the thin film and the
substrate. Moreover, nano-sized defects were found at the interface, and it was found that the interface nano-defects promoted the
formation of nanodomains. The formation of complex domain structures was also induced in this paper.

Keywords BFO thin film; domain configuration; ferroelectric domain wall; lattice defects; transmission electron microscope
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