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Therefore, the results considered are reliable and convenient for the PR Bragg grating and could be imple-
mented and inserted as the partial reflector of the Fabry – Perot cavity for the outcoupling.

Following to the calculations for the Fabry – Perot cavity, the transmittance maxima corresponding to the 
Fabry – Perot resonance is observed to overlap with desired reflectivity spectrum based on the physical length 
of the cavity [23]. Figure 4 shows the fiber cavity transmittance spectrum using the uniform Bragg grating, the 
length of the Fabry – Perot cavity L = 1 cm, and neglecting the absorption associated with the Bragg grating as 
reflectors for the proposed configuration. The peak wavelength of the uniform fiber Bragg grating is centered 
at 1550 nm. The cavity transmission spectra (see fig. 4) were obtained based on the proposed configuration of 
the Fabry – Perot cavity in order to produce the single mode fiber laser generation. The central resonance of the 
Fabry – Perot cavity is at the desired Bragg wavelength (λB = 1550 nm) of the uniform gratings. 

Fiber laser setup
The schematic digram of the proposed Er3+ – Yb3+ co-doped fiber laser is shown in fig. 5. The pump source 

is the laser diode operating at 980 nm, the beam of this fiber laser system is collimated first and then propaga
ted through the optical isolator to secure the system from any back reflections from the fiber ends that can damage 
the input source identified as the diode laser for the proposed fiber laser optical system. The pump radiation 
is focused directly into the Er – Yb fiber through the first HR fiber Bragg grating, which is 97 % reflecting at 
1550 nm. The section of the 1 cm length Er – Yb fiber with a numerical aperture of 0.32 and the outcoupling 
of the light is based on the output PR fiber Bragg grating, which has 55 % reflecting at 1550 nm. 

Fiber laser simulation
The proposed fiber laser setup is modelling by using the Optisystem software to reach the suitable design 

that should be implemented. Optisystem software allows to establish the reliable optical design to determine 
the fiber laser architecture for the Er3+ – Yb3+ co-doped fiber laser. Evaluate cost and performance by calcu-
lating the output power, maximum noise figure, maximum gain ripple and minimum pump power depend on 

Fig. 4. Transmittance spectra of the Fabry – Perot fiber cavity formed  
by uniform fiber Bragg gratings

Fig. 5. Schematic diagram of the Er3+ – Yb3+ co-doped fiber laser


