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Abstract   

 

In this study, optical characteristics of poly[(2,5-didecyloxy-1,4-phenylene)-alt-(2,5-

thienylene)] (PODT) polymer were researched by using solution processed method. 

The refractive indices of this polymer for various physical models (Moss, Ravindra, 

Herve-Vandamme, Reddy and Kumar-Singh) were calculated and the refractive index 

dispersion of the PODT polymer was analyzed in detail. It was achieved that the 

refractive index of the PODT varies from 2.462 to 2.889 (Herve-Vandamme model is 

the lowest one, Reddy model is the highest one). Furthermore, the reflectance of the 

polymer is greater at wavelengths less than about 500 nm, which is very applicable 

for devices that require high reflective properties. It was concluded that achieved 

results can be significant for organic devices that require specific reflectance and 

refractive index properties. 
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1. Introduction  

 

Conjugated polymers have attracted an increasing amount of attention in recent years for various 

organic electronic devices due to their potential advantages over inorganic and small-molecule 

organic semiconductors [1]. In the literature, there has been a need to detailed understanding of 

refractive indices dispersion of and some optical parameters of this material for developing better 

organic devices.  

 

In here, we studied the optical characteristics of poly[(2,5-didecyloxy-1,4-phenylene)-alt-(2,5-

thienylene)] (PODT) polymer. Also, according to several physical models, the refractive index 

dispersion of the PODT polymer was found and analyzed in detail. 

 

 

2. Materials and Method  

 

As a solvent, Chloroform (CHCl3) was processed. As researched material, poly[(2,5-didecyloxy-

1,4-phenylene)-alt-(2,5-thienylene)] (PODT) was used in this work. They were both bought from 

corporation of Sigma-Aldrich. The chemical structure of the PODT polymer is shown in Fig. 1. 
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Fig. 1 The chemical structure of the PODT polymer 

 

The material was weighed with an analytical balance and dissolved with stirring in the solvent. 

Obtained polymers were measured by absorbance spectrometry at room temperature. Moss, 

Ravindra, Herve-Vandamme, Reddy and Kumar-Singhn physical models were used to have 

refractive index dispersion parameters of the polymer. All results were analyzed in detail. 

 

 

3. Results  

 

Reflectance is the fraction of the total radiant flux incident upon a surface that is reflected and 

that varies according to the wavelength distribution of the incident radiation [2]. We took the 

reflectance spectra of the PODT polymer as seen in Fig. 2. 

 

 
Fig. 2 The reflectance spectra of the PODT polymer 
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The reflectance of the PODT polymer is greater at wavelengths less than about 500 nm. 

Particularly at wavelengths where reflectance is greater than 50%, the PODT polymer is crucial 

for materials that require high reflective properties. 

 The PODT polymer showed the direct optical band gap (Egd) behavior and the Egd value of 

the PODT polymer was found to be 2.575 eV.  

 The refractive index (n) is an important parameter in optical science and engineering. There 

are many physical models including Moss, Ravindra, Herve-Vandamme, Reddy and Kumar-

Singh based on optical band gap [3-9]. We obtained refractive indices of the PODT polymer and 

plotted in Fig. 3. As seen in Fig. 3, the refractive index (2.462) of the PODT for Herve-

Vandamme relation is the lowest one, while the refractive index (2.889) of the PODT for Reddy 

relation is the highest one.  

 

 
 

Fig. 3 The refractive indices of the PODT polymer for various relations 

 

 

 

 

Conclusions  

 

Based on many different physical model (Moss, Ravindra, Herve-Vandamme, Reddy and Kumar-

Singh), the refractive indices of the PODT polymer were found and the results were compared 

with each other. The PODT polymer exhibited the direct optical band gap (Egd) behavior, which 

can be very significant for optoelectronic applications. The Egd value of the PODT polymer was 
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2.575 eV. The refractive index of the PODT varies from 2.462 to 2.889 from several physical 

models. It was evaluated that the results obtained could contribute to the production of organic 

electronic devices. 
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