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Abstract - Polar semiconductor materials of few nanometers are expected to possess additional interesting electronic, 

mechanic and molecular properties. Specially in the beginning, all theoretical studies on carbon nanotube focused on the 

influence of the nearly one dimensional structure on molecular and electronic properties. In this article there is study of 

the physical structure, surface polaritons and absence of spatial dispersion effects in the case of surface phonon-polariton 

modes. Some interesting and important features of AgCl will also be studied on the basis of frequency-dependence of the 

lattice dielectric function which essentially affects, to various extents, all surface characterization of a semiconductor 

material. Here  transmission of light and its coupling through the medium at surface  is delt. 

 

IndexTerms—polar semiconductors, dispersion relation, surface coupling. 

 

 

I. INTRODUCTION  

Carbon nanotubes [1,2] have received much attention as functional materials [3]. The materials are  synthesized via arc discharge 

[2], laser ablation [4], chemical vapor deposition [5], etc. The raw products usually contain impurities such as amorphous carbon, 

fullerenes, and catalytic metals. The impurities should be removed to utilize carbon nanotubes efficiently. 

Most of the amorphous carbon and fullerenes are removed by gas phase oxidation [6]. Fullerenes can also be removed with 

toluene because they are soluble in the solvent [4]. Then the carbon nantubes are treated by acids such as HCl [6], HNO3 [7], and 

H2SO4–HNO3 mixtures [8] to remove catalytic metals and residual amorphous carbon. The carbon nanotubes are recovered by 

centrifugation or filtration after acid treatments. From the viewpoint of production engineering filtration is superior to 

centrifugation because the former can be easily scaled up. Filtration is also used to prepare thin carbon nanotube networks, which 

are used to prepare electric circuits [9] and gas sensors [10,11] by transferring to the surface of plastics, such as 

polydimethylsiloxane. Thin carbon nanotube films ‘‘buckypapers’’ are also prepared by filtration to use them as gas filters [12], 

electromechanical actuators [13] and electrodes of Li-ion batteries [14] and fuel cells [15]. The carbon nanotube networks are 

usually formed by vacuum filtration and the filtration characteristics are not studied in detail [12]. The dependence the internal 

structure of buckypapers on the different filtration conditions had been examined [16]. 

          This analysis presents a detail of the radiative and non-radiative characteristics of AgCl compound applying conditions of 

resonance. 

 

II. DERIVATION OF DISPERSION RELATION AND APPLYING IT TO FIND FILTRATION BEHAVIOUR  

Coupled SP-SOP modes arise on the surface of material as a result of frequency and wave vector dependence of the dielectric 

surface function. The below equation 
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may be reduced to obtained the dispersion relation for surface phonon-polariton modes, by neglecting the contribution due to 

plasma, i.e., by taking P = 0. It is clear that eq. (1) on being reduced will give the dispersion relation for surface phonon- 

polariton with spatial dispersion, and eq. (2) will give the dispersion relation without spatial dispersion. 

      Both equ. (1) and (2), on setting P =0, then: 
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    This clearly indicates the absence of spatial dispersion effects in the case surface phonon-polariton modes.  

    If the bounding medium is vacuum ( B =1), the dispersion relation for surface phonon-polariton at polar semiconductor-

vacuum interface is: 
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  When equ. (4) is plotted for carbon polar semiconductor, two coupled modes are obtained as shown in the fig. (2). 

 The uncoupled modes are given by equ (
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(2) are similar to the curves obtained by other workers using Maxwell’s equation method. 

From fig.  (2) It is clear that the lower coupled mode lies below the pure photon mode and is thus non-radiative, whereas the 

upper mode is radiative. The bound, non-radiative lower coupled mode propagates for a certain range of frequency. It tends 

towards the uncoupled surface phonon frequency given by eq. (
 
 




1

1 0
), i.e. =1.09 for InAs,  for high values of 

wave-vector lk . On the low wave vector side, the bound non-radiative mode exists up to frequency =1.0, below which it 

merges with the pure photon mode and becomes radiative. Thus, the bound, non-radiative surface polariton mode exists for the 

frequency range =1.0 to =1.09. 

                             The upper mode tends to the pure photon mode even for low value of wave vector lk . For very small values of 

wave vector, it tends towards the pure surface optical phonon frequency. The mixed phonon-photon character is most prominent 

in the region where the uncoupled modes cross. The existence of bound, non-radiative surface phonon-polariton mode for a 

certain range of frequencies and the radiative mode for the other, can be well explained on the basis of frequency-dependence of 

the lattice dielectric function  L .  
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Fig. 1       

 
Fig. 2 

III. RESULT 
            Result for fig. 1 and fig. 2 is the coupling length is 6.28571, which is same for both figure.  

 

Table for  Ω and k of AgCl 

  K                 Ω1              Ω2               Ω3 

 10              

       0.6688 

                 

        1.04124 

                         

        10.3841 

 20                

       0.667365 

                  

        1.0366 

                        

        22.2711 
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 30                 

       0.66709 

                

        4.4182 

                      

        32.401 

 40                 

       0.6669 

                

        2.5045 

                          

        44.7246 

 50              

       0.66695 

                 

        1.0355 

                      

        25.4498 

                                                                           

 

 
 

Fig. 3 

IV. CONCLUSION 

  A study of above figure 3 shows  that for high value of wave vector, the coupled surface polariton mode tends to 

constant values Ω = 10.3841 and Ω = 1.04124 for AgCl. At these frequency n2
 →infinite and ε(π). This is a condition of 

resonance, and at these points, the incident E.M. wave frequency matches exactly with the frequencies of coupled surface 

polariton mode. As a result, the total incident E.M. energy is propagated along the surface as surface polariton waves and no 

light is reflected or transmitted through the medium at all. The condition of n2 >1 and ε(π) implies the existence and hence no 

transmission of light through the medium. For the frequencies for which ε(π)  lies between '0'and '10', n2→infinite and hence 

the refractive index 'n' becomes imaginary for these frequencies therefore all the incident energy is reflected back into 

surrounding medium. For ε(π) n2<1, and the condition for the radiative Brewster mode is satisfied. This condition is satisfied 

for frequency region between π =10.3841 and π = 55.4498, π =1.04124 and π =1.0355, π =0.6688 and π =0.66695 respectively. 

For these frequencies, the incident energy can be filtered or transmitted through the medium. Thus, it is clear that as a result of 

the simultaneous existence of surface plasmon and surface optical phonon, which lead to coupled surface Plasmon–phonon–

polariton modes, the polar semiconductor medium act as a band pass filter and as a high pass filter for incident EM waves. 
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