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Abstract

We fabricated Bilg thin films on a-Al,O3 substrates at different evaporation rates and substrate
temperatures by a hot-wall technique in order to optimize these thin-film deposition conditions.
In addition, we studied the translational symmetry and stacking homogeneity of these Bil3 thin
films on the basis of spectral decomposition of the absorption spectra to interface (X™*r) and
inner (X!"er) direct exciton transitions. These transition energies of X' and X' change
systematically on the evaporation rates and substrate temperatures, and were analyzed by a tight-
binding model. In this model, we assumed that the Bil3 thin films are formed by deposition of
flake-like crystals, which consist of several fundamental Bils layers maintaining the translational
symmetry along the stacking direction. Furthermore, we also considered different on-site energies
for the direct excitons at the interface layers of flake-like crystals. From such analyses, we found that
the best conditions for Bil; thin films on the a-Al,Os5 substrate are ~ 0.8 A /s for the evaporation

rate and 75 °C for the substrate temperature.
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