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ABSTRAK 

Situasi untuk mengurangkan impak modulasi fasa sendiri dalam serabut optik 

satu mod telah disiasat. Keadaan untuk mengira masukkan kuasa ke dalam satu 

ragam serabut untuk mengurangkan modulasi fasa sendiri telah dikaji. 

Keadaan yang terbaik untuk masukkan tenaga dalam serabut telah dikaji dan 

didapati ini dipengaruhi oleh empat faktor. 

Satu program untuk mencari masukkan tenaga dalam dalam satu ragam serabut 

telah dicipta menggunakan perisian komputer Matlab. Program ini membolehkan 

pengguna mengisi nilai faktor sendiri dan ia berupaya mengira masukkan tenaga 

berdasarkan nilai yang diisi. 
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ABSTRACT 

The conditions to reduce the impact of SPM effect in single mode fiber have 

been investigated. The investigation of the conditions for measuring the input peak 

power into single mode fiber that would reduce the impact of SPM effect has been 

demonstrated. 

The optimum input peak power into fiber has been discovered under the effect 

of four parameters. These parameters are nonlinear phase shift, center wavelength, 

effective core area and number of amplifiers in the communication system. 

Simulation tool has been developed to calculate the input peak power into 

single mode fiber and it has been created using Matlab software. This tool is 

designed to allow user to insert the desired values of all the parameters and it is 

capable to calculate the input peak power based on the input values. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

SPM is a nonlinear phase modulation of a beam caused by its own intensity via 

the Kerr effect. An optical pulse of light when travelling in a medium will induce a 

varying refractive index of the medium. The refractive index of the SMF depends on 

the intensity of the input pulse and because of this the propagating pulse experiences 

an intensity dependent phase shift. This process causes modifications of the pulse 

spectrum. SPM is one of the major contributions on modification of pulse spectra of 

the propagating pulse in the SMF. 

SMF is an optical fiber designed to carry only a single ray of light and this ray 

of light often contains a variety of different wavelengths. SMF allows the 

propagation of only one transverse electromagnetic mode and hence the core 

diameter is in the order of 2 to 10 pm. The SMF has a low intermodal dispersion 

that is the broadening of transmitted light pulses because only one mode is 
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transmitted. The quality of the optical pulse propagating in the SMF undergoes 

degradation due to fiber loss, group velocity dispersion and SPM. 

SPM contributes impairment to short pulse optical systems. SPM leads to pulse 

broadening as the peak power increases. When the input power is high, SPM 

dominates the shaping of pulse in the transmission. However group velocity 

dispersion (GVD) is the dominant pulse shaping mechanism if the input peak power 

is weak. 

The propagation of optical pulse in SMF produces fiber loss, group velocity 

dispersion and SPM effect. These effects occur simultaneously during the 

propagation of optical pulse in SMF and it can be modeled using nonlinear 

Schrodinger equation. 

In conclusion, the report concentrates on the SPM effect in the SMF due to the 

input power. 
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1.2 Objective of Project 

The main objective of the project is to investigate the nonlinear effect that 

occurs in the SMF. When a beam of light is propagating in the fiber, it undergoes 

dispersion and losses to the surrounding. This phenomenon occurs mainly due to the 

material use in the manufacture of the fiber. The optical light propagating in the 

transmission fiber suffers from nonlinear effects and the main causes are SPM, 

group velocity dispersion and fiber loss. Therefore the first objective would be to 

investigate SPM that occurs in optical fibers. 

Investigation of SPM can be conducted using nonlinear Schrodinger equation 

(NLSE) [1]. It is a highly complicated equation is used to model the fiber loss, group 

velocity dispersion and SPM effects. These nonlinear effects occur simultaneously 

during the propagation of optical pulse in SMF. NLSE is given below: 

öA is 
A- 

ßz aZA 
+ YIA 12 A 0 

az +22 LIT 2 

where A= amplitude of the pulse envelope 

a= effect of fiber loss 

92 = effect of group velocity dispersion 

y= effect of SPM 

(1.1) 

T= frame of reference moving with the pulse at the group 

velocity 

z= propagated distance of pulse 
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However in this project, the basic equation of SPM is used [12]. 

Pin = ONL/YLef fNA (1.2) 

where P, � = input peak power 

ONL = nonlinear phase shift 

y= nonlinear coefficient (SPM) 

Lef= effective length 

NA = number of amplifiers 

It is due to the effect of SPM is highly affected by the input peak power and not 

many researches have been conducted by other scientists all around the world. So 

this project will concentrate on fording the relationship between input power and 

SPM effect. 

The input peak power (Pm) is the amount of power pumped into the fiber at the 

beginning of transmission. The effect of SPM in the fiber is highly affected by the 

input power. If the power inserted into the fiber is high, the effect of SPM is strong. 

Hence higher broadening of the pulse occurs. 

SPM occurs in the fiber at high power. So in the project, investigations are 

conducted to find the input power that would result in low impact of SPM. This 

input power is significant because it could reduce the broadening of spectrum in the 

fiber. The simulation is carried out using Matlab software. 
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