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Abstract 

Optical fibers are one of the best means of transferring data 

securely, quickly, and with a wide bandwidth, with low costs in the 

long term, in addition to many other advantages. Therefore, modern 

communication systems tend to connect different sites using fiber 

optic networks.

This thesis included the design and simulation of a fiber

optic network linking the first and third campuses of the University of 

Mosul extending over a distance of (4.683 km), where it used the 

technology of wavelength division multiplexing (WDM) and dense 

wavelength division multiplexing (DWDM) And study the effect of 

each of them on optical network efficiency factors, including the 

signal quality factor (Q factor), bit error rate (BER), noise figure, 

signal to noise ratio (OSNR), signal gain rate (Gain), and signal 

power reached to the recipient. The effect of the magnetic field on the 

optical signal was also simulated in the areas where the electric power 

wires intersect with the optical fibers, in addition to studying the effect 

of using optical signal amplifiers on the aforementioned factors, by 

simulating signal amplification using erbium doped fibers (EDFA), 

Raman scattering And the hybrid system (EDFA/Raman).

The simulation process was carried out using the 

OptiSystem7 program, and by comparing the performance of the two 

transmission technologies (WDM) and (DWDM), the results showed a 

significant improvement in the value of the signal quality factor (Q

factor) and the bit error rate (BER) with the possibility of transmitting 

a greater number of wavelengths different at the same time through 



 

the optical fiber, where the value of the optical signal quality factor 

increased from (6.58) to (40.52) by using the dense wavelength 

division multiplexing technique. The results of the simulation of 

optical signal amplifiers using the hybrid system (EDFA/Raman) 

showed a significant improvement in the power of the signal reaching 

the receiver compared to the results of using each amplifier separately 

(EDFA) and (Raman), where the power value improved from (16.67 

µw) On the sending side to (83.82 mw) on the receiving side.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


