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the optical system specifications such as pump wavelength range, passive component losses, component costs 
and so on. The results of the simulation is shown in fig. 6. Er3+ – Yb3+ fiber laser is excited and pumped by 
the laser diode at wavelength of 980 nm. The power of the pump source was swept from 0 to 1 W by the 
CW dio de laser. The pump radiation was focused into the Er3+ – Yb3+ co-doped fiber through the HR fiber 
Bragg grating. This component is introduced as the bidirectional reflective filter and can be considered as 
the fiber Bragg grating for the Optisystem platform. The HR fiber Bragg grating has the 97 % reflecting at 
1550 nm and 99 % transmitting at 980 nm. Two optical delays were introduced in the setup of the optical sys-
tem to generate optical signal delay in order to enable the calculations of the simulation. A length of 0.01 m 
of Er3+ – Yb3+ fiber is introduced with a numerical aperture of 0.32, Er3+ ions density in 5.0 ⋅ 1025 ions per 
1 m3 and Yb3+ ions density in 6.25 ⋅ 1026 ions per 1 m3 of the Er3+ – Yb3+ co-doped fiber optical components 
simulates the fiber laser setup when solving the numerically the rate and propagation equations for a steady-
state case and considering the non-linear phase changes by propagating the signal by using the non-linear 
Schrödinger equation. The outcoupling of the fiber laser is based on the PR fiber Bragg grating (55 % reflec-
ting at 1550 nm). The buffer selector is used for selecting the signal data associated with a specified iteration 
in a series of iterations based on the proposed fiber laser setup. Convert to sampled signals defines the input 
signal type to be converted to sampled signals. 

Analysis of the simulation results
The CW power of 0.67 W at 1550 nm is demonstrated for a launched power of 1 W with a slope efficiency 

of 67 %. Figure 6 shows the optimised design of the optical system for the compact Er3+ – Yb3+ co-doped fiber 
laser and the results indicated for the best slope efficiency with the length of 0.01 m. The performance of the 
proposed setup will start to degrade as we increase the length of the fiber. Figure 7 shows the results of the ob-
tained output power. The noise power at the output of the optical system by using the built in Optisystem optical 
power meter is presented in fig. 8.

Fig. 6. Optisystem simulation setup for Er3+ – Yb3+ co-doped fiber laser  
with the optimal length L = 0.01 m

Fig. 7. Output power measured  
by the built in optical power meter (Optisystem software)

Fig. 8. Noise power at the output measured  
by the built in optical power meter (Optisystem software)


