Nanostructured surfaces
Effect of film thickness on optical constants of CdTe thin films
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The structural perfection of CdTe films substantially depends on the temperature and type of the substrate. Accordingly, the choice of the substrate material and the correlation of technological parameters (deposition time, substrate and evaporator temperatures) can smoothly change the complex of physicochemical and optical properties[image: ]
Fig. 1. Transmission and reflection spectrum for thin CdTe films of various thicknesses.

The spectral dependence of the optical transmission () and reflection () of the sample under study can be obtained using a two-beam spectrophotometer. The change in the absolute value of T (λ) and R (λ) depending on the wavelength is shown in Fig. 1.
The absorption coefficient α can be obtained from the experimentally measured values of R and T in the region of strong absorption according to the expression [1]:
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where d is the thickness of the sample.
For higher values (α ≥104 cm-1) of the absorption coefficient α (where absorption is associated with interband transitions), the band gap can be determined
It is proved that the optical band gap increases with increasing film thickness, since the crystallinity of the film also increases due to an increase in the crystallite size. The calculated Egopt values for polycrystalline thin CdTe films are in good agreement with the known value of 1.514 eV at room temperature for the CdTe single crystal [2].
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