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Introduction 

The design of devices capable of guiding light over long distances is of current interest in Optics, especially for 

Telecommunication applications. The implementation of fiber optic devices with periodic refractive index 

changes is achieved via modulation of the cores refractive index. This fixed modulation in the refractive index 

is called grating, which reflects a fixed wavelength, known as the Bragg wavelength. Since such devices show 

interesting spectral characteristics, they have found many applications in areas such as: instrumentation in single 

point and distributed sensors, in applications where sensing mechanical changes is key as in Structural Health 

Monitoring applications[1,2], in temperature and even in pH sensors[3]. Nonetheless, in optical 

communications as signal filters or as dispersion compensators[4], and as demultiplexer devices and many other 

applications as the ones shown in Fig.1, taken from T. Guo et.al [5]. 

 

 
 

Fig.1 Applications of fiber Bragg grating-based devices, taken from T. Guo et. al. 

 

Methodology 

The methodology employed in this work is based on the Transfer Matrix Method for the design and simulation 

of the propagation of waves in optical fibers with fixed Bragg gratings. From this, a Matlab code is proposed 

to simulate the propagation of light at 1550 nm for different refractive indices in the perturbation of the grating 

(1.3-1.62), and with a fixed index for the core of 𝑛𝑐 = 1.45205  (typical refractive index of SMF28 fiber). 

 

Results 

Fig. 2a shows how when the difference between the refractive index of the medium of propagation (core) and 

the modulated region, is very small, the width of the peak of reflectivity/transmission is lower. In a similar 

manner, it was found that the intensity of the peak depends on the number of plane gratings, as shown in Fig. 

2b. 

 

Simulations were carried out under the condition of maximum reflectivity or tuning for a FBG. In addition, an 

analytical extension is made for the case of two and three gratings in the fiber by the same method. 



 

 
Fig.2 a) Peak intensity for a range of FBGs , b) Peak width for different refractive indices 

 

Conclusions 

The TMM was employed for simulating a set of FBGs in terms of response width and intensity peak.  The 

method will be extended for tilted FBGs suitable for a series of more challenging applications. Full results in 

the presentation will include the TMM in a Matlab code, Rx/Tx results for up to n FBGs and even for tilted 

gratings, suitable for narrower spectrums required in modern Telecomm optical networks, such as DWDM 

systems. 
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