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Analysis of precise electron density of topological insulator thin films by
applying direct methods to surface X-ray diffraction

TAKAHASHI, Toshio
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Surface x-ray diffraction is a powerful method of studying the atomic-scale
structure and morphologies of surfaces and interfaces. We have studied the structure of Cu-doped Bi2Se3
ultra-thin films and the Si(111)-5x2-Au surface. We could analyze the structures as electron density with
atomic, or atomic-layer resolution, using highly developed analyzing methods such a holographic method
and phase retrieval methods.

We showed Cu is intercalated into van der Waals gaps of Bi2Se3 quintuple layers, and determined the
dependence of the gaﬁ distance on the concentration of Cu as well. Our resistivity measurements at low
temperatures never showed superconductivity. This result, casting a question on a previous report
indicating superconductivity, is getting a consensus.

We also determined the surface structure of Si(111)-5x2-Au, that has been in dispute for a long time of
about a half-century.
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