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ABSTRACT 
The propagation characteristics of optical fiber play a very 

important role in the design of a fiber optic communication 

system. In this paper, we have analyzed the Propagation 

Characteristics of Bragg fiber using transfer matrix method 

and have also found the modal filed distribution of the 

fundamental mode of Bragg fiber. We haves worked on the 

MATLAB and used its optical waveguide tool box for 

generation our results. 
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1. INTRODUCTION 
Bragg fiber is a new class of fiber, consisting of a periodical 

cladding in which light confinement is done due to the 

circular Bragg reflection in contrast to total internal reflection 

in conventional fiber, were proposed by Yeh et al.[1].Bragg 

fiber provide many different possibilities that are difficult to 

attain in conventional fiber because of his different guiding 

mechanism due to which it has attracted considerable recent 

interest among researchers, one such possibilities are guiding 

light in air[2].Which leads to lower propagation loss and 

reduced the threshold for nonlinear effects. A Bragg fiber can 

also be deigned to support the fundamental mode i.e. is non 

degenerate      mode with azimuthal dependence. In 

comparison with the fundamental mode in conventional fiber 

i.e. always doubly degenerate, The guiding modes of Bragg 

fiber are truly single mode [3].Numerous numerical analysis 

have been done to analyze the properties of Bragg fiber [1], 

Yeh et al. analyzed Bragg fibers successfully using Transfer 

matrix formalism, which used four parameters to describe the 

solution of Maxwell’s equation in each layer of Bragg fiber 

and dielectric layer was related via     matrix. Bragg fiber 

modes were considered as quasi mode whose propagation 

constant and field distribution were found by minimizing the 

radiation loss [1].The rising numerical error makes the field 

calculation very sensitive to the propagation constants. In [4-

7], the periodical cladding layers of Bragg fiber were 

approximated by planar Bragg stack using asymptotic 

approximation of Bessel function; therefore Bloch theorem 

[8] can be used to obtain an analytical Eigen equation. In this 

paper we will present the design and analysis of Bragg fiber 

using analytical solutions for studying different modal 

parameters of fiber. Here we have mainly concentrated on the 

propagation characteristics of fiber and analyzed the 

propagation constant of the multi layered index guiding Bragg 

fiber 

2. THEORETICAL ANALYSIS 
In the design of Bragg fiber, alternate Cladding layers of high 

(  ) and low (  ) refractive index are arranged around the 

central core having (  ) as the refractive index. The refractive 

index distribution of this Bragg fiber is pictorially represented 

in the fig.1.We will use the Transfer matrix formalism to 

analyze the propagation constant of Bragg fiber. 

 

(a) Cross sectional view of Bragg Fiber 
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Fig 1- Refractive index profile of Bragg fiber 

2.1 Analytical Equations 
In each uniform cylindrical layer, the four transverse filed 

components (  ,   ,    and   ) can be expressed as a linear 

combination of any two types of Bessel function[1].We have 

taken the z- direction as the direction of propagation, 

longitudinal component of magnetic or electric field  will 

satisfy the Helmholtz equation[9] as given as 
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The solution of this equation for different layers of fiber can 

be written as 
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Now by using the matrix method and applying the continuity 

condition to   and its normal derivate at each of the 

interfaces, we have obtained coefficient matrix given below,  

Where    and    are transverse propagation constant and the 

refractive index of the     layer respectively. 

         
      

   ,    is the wave vector in the free 

space,  

is the propagation constant and      is the refractive index of 

the mode, A,B,C,D are the coefficients, and m is the 

azimuthal modal number. When m=0, the modes are 

decoupled into two polarizations, TE and TM modes. Now by 

resolving the determinant to zero we will obtain the mode 

effective indices and the corresponding filed distribution for 

different modes. 

 
 
 
 
  

  

  

   
 
 
 
 

 

 
 
 
 
 
 

                 
   

   
  

 
       

   

   
  

        
 

  
  

        
 

  
  

       

                
 

  
  

        
 

  
  

       
   

   
  

       
   

   
  

      
 
 
 
 
 
 

 

 
 
 
 

   

3. RESULT AND DISCUSSION 

We have calculated the fundamental mode i.e.      mode 

filed distribution along with the structural parameters and the 

mode effective indices, in Fig-2 (a),(b) moreover we have also 

calculated the variation of “b” the normalized propagation 

constant with respect to the normalized frequency “v” which 

is known as dispersion curve in Fig-3.where we have taken 

a=0.8335,                ,             

                                   
       and get the dispersion curve. 

 

 

 

 

Fig-2 Fundamental field (LP) distribution of Bragg fiber 

0 5 10 15
0.5

1

1.5

2

V

b
Dispersion curve plot of b vs V



International Journal of Computer Applications (0975 – 8887) 

Volume 166 – No.2, May 2017 

23 

 
Fig-3 Variation of normalized propagation constant with 

respect to normalized frequency green for heterogeneous, 

blue for homogeneous mode. 

4. CONCLUSION 
In this paper, we study the propagation properties of high 

index core Bragg fiber.  We have numerically explained the 

capability and tenability of the Bragg fiber, for some exact 

designs, we have found fundamental mode field solution of 

Bragg optical fiber and dispersion curve for the same in two 

different modes.  
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