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Abstract 

An optical waveguide is a physical structure that guides electromagnetic waves in the 
optical spectrum. Common types of optical waveguides include optical fibre and rectangular 
waveguides. Optical waveguides are used as components in integrated optical circuits or as the 
transmission medium in local and long haul optical communication systems. Optical waveguides 
have several geometries such as planar, strip or fibre waveguides. It has two different modes 
which are single-mode and multi-mode. Different refractive index also makes them different 
from each other. Mostly, optical waveguides are made of material such as glass, polymer or 
semiconductor. A conventional Silica optical waveguide power splitter based on directional 
coupler is one of an important waveguide for producing an optical network. Unfortunately, its 
size would normally be in cm long. Nowadays, small gadgets are highly demanded. People start 
choosing smaller products than large products produced last time. Hence, compact component 
also became highly demanded. In order to overcome the weakness in size of conventional Silica 
optical waveguide power splitter, 3dB slotted waveguide coupler which is expecting to be more 
compact than conventional Silica waveguide will be investigated. Then, its polarization effects 
such as TE and TM will be investigated. In that case, 3dB slotted waveguide will be designed, 
and its input and output will then be characterized. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

Optical signals distribution network are optical clock signal distribution in computer and 

optical network to houses, offices and premises. Optical clock signal distribution in 

computer is time synchronization which has been used by each component in the computer. 

Further, optical network has been used by most of the telecommunication system to transfer 

information to houses, offices and premises. All of these optical signals distribution are 

made of fibre optics which is more expensive but high in technology compared to copper 

wire which has been used since so many decades. Fibre optics use light wave which is high 

in frequency and travel with light velocity, 3xl08 m/s. Its bandwidth is higher and broad, 

enable more information being transferred. If all copper wires being substitute with fibre 

optics, gradually, all optical networks would be established. Hence, all information would 

be transferred easier and faster, appropriate to the world technology development. 

1.2 Objective 

The main objective of this project is to investigate new design for Silica waveguide 

power splitter based on directional coupler using horizontal slotted structure and expect it to 

be more compact than conventional silica waveguide directional coupler. The second 

objective is to investigate the polarization properties of the 3dB slotted waveguide coupler. 

1.3 Organization of the Thesis 

This thesis consists of six chapters. Chapter 1 represents the introduction and the 

objective of the project. The second chapter is literature review which relates about 3dB 

slotted waveguide, its importance. Next chapter is elaborate on the basic theory used in 

performing this project. The forth chapter is the overview chapter which relates the effective 

index method (CAMFR), eigenmode expansion method and analysis of waveguide. Chapter 
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