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Electronic states of bismuth layered materials with black-phosphorus-like
structure
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Bi(110) ultra-thin films with black-phosphorous-like (BP-like) structure
attract much interest as a candidate of two-dimensional topological insulator. In the present study,
the atomic and electronic structures of Bi(110) ultra-thin films grown on silicon substrates are
systematically investigated by angle-resolved photoelectron spectroscopy and scanning tunneling
microscopy. It was reveled that the internal atomic structure of the film below 8 atomic layers is
BP-like. The films are hole-doped by charge transfer from the substrate. The two-step growth in
which the Bi atoms are deposited at 100 K followed by annealing to room temperature resulted in the
films with unique height in a wide area.
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