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In-plane Orientation Determination of Bismuth-based Superconducting

Films by X-Ray Diffraction
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(Analytical and Testing Center, Northeastern University, Shenyang 110819, China )
Abstract: The X-ray @ scanning method was used to characterize the spatial orientation of
Bi2201 film, especially the in-plane orientation, by taking bismuth-based superconducting thin
films growing on a single-crystal MgO substrate as an example, combined with the crystal
structure characteristics of the studied materials. The single-crystal film Bi2201 did not exhibit
simple “cube-on-cube”-style growth on the single-crystal MgO substrate. Based on c-axis
epitaxial growth, Bi2201 film was epitaxially grown by rotating 45° around the MgO (001) crystal
direction in the a-b plane; that is, the film was selectively (001) [100] Bi2201 / / (001) [110] mg0 in
in-plane-oriented epitaxial growth. The work describes the principles and specific experimental
steps of the measurement method in detail. The results indicate that the method provides a new

way to measure and analyze the in-plane preferred orientation of single-crystal or strongly



preferred orientation film materials and the mismatch relationship between single-crystal or
strongly preferred orientation film materials and a single-crystal substrate.
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