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БГУ – столетняя история успеха

The spectral dependence of the optical transmittance and reflectivity (Shimadzu UV-3600 (Japan)) of the ob-
tained samples in the visible and near infrared regions (300 –1500 nm) was studied at room temperature [6; 7].

Raman spectra were recorded by the micro-Raman (m-Raman) method. The Raman spectra were per-
formed with using a T64000 Jobin Yvon spectrometer (France) at the room temperature. The He – Ne laser 
(l = 633 nm) and Ar laser (l = 514.532 nm) were used as light excitation. In the measurements performed, the 
laser power waschosen between 1 and 250 mW, the exposure time wasregulated between 5 and 120 s, and 
the light spot diameter was ~1 mm.

Experimental results
Figures 1 and 2 show the transmission and reflection spectra of CdTe thin films – substrate combinations, 

respectively. The transmission and reflection coefficients strongly depend on the film structure, which is deter-
mined by the preparation methods, film thickness and deposition conditions.

The transmission and reflection spectra of the thin film exhibit periodic peaks and minima associated with 
interference effects, indicating high structural perfection of the film. The surface roughness destroys the ob-
served interference extremadue to the multiple reflections.

For each film studied the full transmittance and reflectivity spectra were calculated and the corresponding 
averaged values were evaluated using the relations (1)
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where T  and R are the averaged transmittance and reflectivity in the wavelength range a  –  b (see fig. 1 and 2). 
The obtained values T  and R of the film in the wavelength range of 300 –1500 nm are equal to T = 43 14. % 
and R  = 19.27 %.

Clear interference maxima and minima in the wavelength range from 300 to 1500 nm are presented in fig. 1 
and 2, the positions of which are depended by the film thickness.

To calculate the thickness d of the studied film, the following equation has been used,
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where l1 and l 2 are the wavelengths corresponding to the neighbouring extremum points in the transmittance 
spectrum. Here, M = 1 for two neighbouring extrema of the one type (max – max, min – min) and M = 0.5 for 
two neighbouring extrema of the opposite types (max – min, min – max) [6]. The thickness of CdTe thin film 
calculated by equation (2) is equal to d = 717.7 nm.

The bandgap energy Eg was determined using different methods. In the first one, the bandgap energy cor-
responds to the wavelength position of the last maximum of the transmittance derivative d
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 (fig. 3). This 

method gives satisfactory results, although it tends to underestimate slightly Eg value [8]. From the wavelength 

spectrum of d
d
T
l

 presented in fig. 3, it can be directly seen that the bandgap energy of CdTe thin films is 1.55 eV.

Fig. 1. Transmission spectrum of CdTe thin film Fig. 2. Reflection spectrum of CdTe thin film


