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We investigated the atomic structure and electronic states of sin?Ie—eIement
quasi-periodic ultra-thin films formed on the Ag-In-Yb quasicrystal using a non-empirica
calculation based on quantum mechanics. Both Pb and Bi form single-element quasi-periodic layers
occupying part of atomic sites of the substrate, but scanning tunneling microscopy (STM) had
observed that the structures and adsorption sequences of these films were different. We revealed in
this study that the reason why Pb and Bi exhibit different structures in the initial stage of the
adsorption. We pointed out that some adsorbed atoms which are not detected by STM play a role in
the formation of the quasi-periodic films. We reported that a single-element quasi-periodic film of
Ag can be formed on the same substrate. We verified the accuracy of a method to determine the
stable adsorption structure on aperiodic surfaces within the ordinary band calculation method.
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