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Abstract 
 

This study presents the designing and simulation of polymer coated 
fiber Bragg grating as dispersion compensator for maximum 
reflectivity and lower dispersion. Dispersion is a very critical issue in 
optical systems like WDM and DWDM systems. As the demand of 
bandwidth is increasing day by day, it is very essential to resolve this 
problem. In this paper an analytical model is proposed, to reduce the 
dispersion using polymer coated fiber Bragg grating for different 
length, index profile and different polymers (Refractive index change). 
Polymer has better sensing properties than simple fiber (uncoated). An 
investigation and comparison is made for coated and uncoated fiber 
with different lengths and index profile. Output characteristics of fiber 
Bragg grating greatly depends on physical parameters so as the length 
and outer coating is changed there is a significant change in dispersion 
also. It is seen here that as the length plays an important role in 
dispersion reduction. Results also depicts that index profile also affects 
the dispersion notably. 
 
Keywords:  Polymer coating, fiber Bragg grating, dispersion 
compensation, reflectivity, length. 
 
 

1. Introduction 
Fiber Bragg grating was first demonstrated by K. O. Hill et al. in 1978[1]. Fiber 
grating is also known as reflection grating as it reflects a particular wavelength. This 
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2. Theoritical Model 
Dispersion is one of critical issue in optical networking. Fiber grating experiences 
chromatic dispersion because of single mode fiber. Dispersion has direct relation to 
group delay (∆t). D(w) is chromatic dispersion coefficient, is given by[4], 
 

D(w) = ∆t/∆λbw (2) 
 
Where ∆t is group delay and ∆λbw is reflection bandwidth. Due to coating there is a 

change in Bragg wavelength and effective length which is given by [5], 
 

δλBr/λBr = α∆T+ (1-Pe) δl/l+ δneff/neff  (3) 
 
Where δλBrshift in bragg wavelength, α is thermal expansion coefficient, Pe photo 

elastic constant of fiber, δneff/neffandδl/l are the change in length and period due to 
thermal and strain expansion. From Eq. 3 it is clear that Bragg wavelength, length of 
grating and effective index of core is changed as a result of coating. From grating basic 
equation it is clear that ∆λbwis also changed with the effective refractive index and 
period of grating and these depends on coating characteristics. From that one can say, 
D(w) also get changed due to polymer coating. 

 
 

3. Result and Discussion 
In this paper modelling of fiber grating has been done with different polymer 
differentiate by their refractive indexes. Index profile and length of fiber grating is also 
varied to optimize its performance as dispersion compensator. Tab. 1 having the list of 
basic grating parameters, 
 
 

Table 1: Fixed Grating Parameters. 
Grating 

Parameter 
Values 

Period 0.5μm 
Mod Delta 0.00044 

Delta 0.008 
Grating Type Volume Index 

 
Reflectivity, FWHM and dispersion graph has been plotted in the following figures 

which are very useful to characterize fiber grating as dispersion compensator. With 
different index profiling: Step index and Gaussian index, 
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It is clear from above graphs as the refractive index of polymer coating increased 
dispersion of the grating is decreased and also for different length grating output 
experiences different dispersion. From the Fig.4 it is clear that as length is increased 
dispersion is also increased.  

 
 

4. Conclusion 
From the simulation results it is depicted that polymer coating with higher refractive 
index reduces the dispersion in optical fiber grating significantly. As in this study we 
have considered two types of index profile and in comparison to step index profile 
Gaussian profile gives better results. So that one can say that for chromatic dispersion 
compensation Gaussian index profile with higher refractive index coating gives very 
effective results without changing the grating type. As the main objective of this study 
is that to optimize the grating performance for dispersion compensation. Grating length 
plays the most important role. From results it is clear that grating length must be as 
small as possible. Length up to 3000µm gives dispersion less than 100ps/nm 
dispersion. At the end of discussion we can say grating of length less than 300µm with 
polymer coating can be used as dispersion compensator effectively. 
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