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In the second method, the bandgap Eg is taken as a position of the last maximum of the reflectivity derivative 
d
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 spectrum (see fig. 4). The obtained values Eg = 1.52 eV is a bit smaller than that obtained on the basis of 

the transmittance spectrum Eg = 1.55 eV (see fig. 3).
One more method of the bandgap determination is based on the analysis of the absorption spectrum of 

a film at the long-wavelength edge of fundamental absorption [7]. Here, the spectral dependence of the optical 
absorption of CdTe thin film in the (ahn)2 vs hn (a is the absorption coefficient and hn is the photon energy) 
coordinates (see fig. 5) is approximated satisfactorily by the straight line. Extrapolation of the linear segment 
of the (ahn)2 curve until intersection with the axis of photon energyhν permits to obtain the optical bandgap of CdTe 
film as Eg = 1.53 eV, which is close to the values Eg = 1.55 eV and Eg = 1.52 eV obtained by using the previous 
methods.

The observed linear behaviour of the dependence presented in fig. 5 in the range of 1.55–1.67 eV indicates 
that here, the direct interband optical transitions form the long-wavelength absorption edge of CdTe film.

Now we proceed to the refractive index, which is a fundamental optical parameter related to the band structure 
of optoelectronic materials. A number of empirical relations between therefractive index n and the bandgap Eg are 
known from the literature. The most often used are the relations suggested by Moss [9], Ravindra [10], Herve and 
Vandamme [11], and Tripathy [12]. According to these models, the refractive index n of a semiconductor can be 
calculated correspondingly as
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Fig. 4. Wavelength spectrum  

of the reflectance derivative d
d

R
l

 of CdTe film.  

The arrow indicates the maximum of d
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position of which determines the optical bandgap Eg

Fig. 5. Absorption coefficient α in presentation of (αhν)2 as function  
of photon energy hν: R2 is the coefficient of determination; Eg

dir is the direct bandgap


