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Fiber Bragg grating parameters to provide  
the single-frequency regime of the laser generation

We start with the numerical analysis of the uniform periodic Bragg grating with the high-reflection (HR). 
The fiber core radius is Rco = 2.88 µm, the refractive index in the core of the first homogenous region is 
nco1 = 1.450 0, and the refractive index of the cladding is ncl = 1.412 5. The number of the grating periods 
is N = 22 620, the grating period is Λ = 0.537 82 µm, the grating length is LFBG = 24.442 mm, and the relative 
difference between the grating core refractive indices is ∆  nco = 0.000 1. The reflectivity of the uniform periodic 
grating with the selected parameters was assigned in Matlab [21; 22] and the simulation result is shown in fig. 2. 

The modelling results of the uniform periodic grating reflection spectra (Bragg wavelength λB = 1550 nm) 
with a reflectivity of 97 % based on the parameters specified in the simulation, and this considered sufficient 
for the HR Bragg grating to be implemented and inserted as reflector for the Fabry – Perot cavity feedback.

The second numerical analysis of the uniform periodic grating was performed for the partial reflection (PR) 
Bragg grating [21; 22]. The fiber core radius is Rco = 2.88 µm, the refractive index in the core is nco1 = 1.450 0, 
and the refractive index of the cladding is ncl  = 1.412 5. The number of the grating periods is N = 6610, the 
grating period is Λ = 0.537 82 µm, the grating length is LFBG = 7.109 98 nm, and the relative difference between 
the core refractive indices is ∆  nco = 0.000 1. The modelling results of the uniform periodic grating reflection 
spectra (Bragg wavelength λB = 1550 nm) with a reflectivity of 55 % based on the parameters specified in the 
simulation is shown in fig. 3.

Fig. 2. Reflectivity of a uniform periodic fiber gratings  
with number of periods N = 22 620 and ∆  nco = 0.000 1, 

leading to a total reflection 97 % with narrow central peak wavelength 1550 nm

Fig. 3. Reflectivity of a uniform periodic fiber gratings  
with number of periods N = 6610 and ∆  nco = 0.000 1, 

leading to a total reflection 55 % with narrow central peak wavelength 1550 nm


