
SUDAN UNIVERSITY OF SCIENCE &TECHNOLOGY

College of Graduate Studies

Production Of New Optical 
Intensity Attenuators For The 

Two Wavelengths
(810 and 820) nm

A thesis submitted for partial fulfillment of 
the requirements for the degree of M. Sc. 

in Physics

By: 
Ehessan Bakri Mirgani Abd Al-hai 

Supervised by:
Prof. Dr.  Nafie Abd Al-Lattief 



December 2005

Dedication 

For my parents .. 

For my sisters..

For my brothers ..

For my lovely 

friends ..

For whom which I 

need ..

Ehessan



Contents

Topic Page
Chapter One: Basic Concepts

1.1      Introduction 1
1.2      The nature of light 1
1.2.1   Interaction of light with matter 3
1.3      Atomic spectroscopy 5
1.3.1   Radiative transitions and selection rules 7
1.4      Molecular spectroscopy 7
1.4.1   The spectrum of electromagnetic radiation 8
1.4.2   Molecular energy levels 8
1.4.3   The absorption of radiation 11
1.5      The law of Lambert and Beer 12
1.5.1    Lambert's Law 12
1.5.2    Beer's Law 14
1.5.3   Lambert-Beer Law 14
1.6       Laser spectroscopy 15

Chapter Two: OPTICAL  components   
2.1     General components of spectroscopic experiments   17
2.1.1  Light sources 17
2.1.2  Prisms 18
2.1.3  Diffraction gratings 19
2.1.4  Fabry-Perot interferometer 19
2.1.5  Fourier transform spectrometer 20
2.2    Detectors 21
2.3    Optical filters  21
2.4   Polrizers 22
2.5   Laser attenuation 22
2.6  Attenuators 23

Chapter Three: Experimental part  
3.1    Introduction 24
3.2    Equipments 24
3.2.1 Oralia – Laser jet 24
3.2.2 Omega laser  25



3.2.3 Ultraviolet and visible molecular absorption 

spectrophotometer 

26

3.2.4 Photodetector 28
3.2.5 Amplifier 29
3.2.6 Materials of the attenuators 29
3.3  Experimental procedure 31

Chapter Four: Results & Discussion
4.1    Introduction 36
4.2    Spectroscopic investigations of the materials  36
4.3    Testing of the samples 36
4.4    Attenuation of 810 nm  40
4.5    Attenuation of 820 nm 43
4.6    Absorption coefficients 45
4.7    Conclusions  5o
4.8    Future work 50
References 51



ــــــةاليـ

تعالى: قال

الرحيم الرحمن الله بسم

عملكم الله يرىفس اعملوا وقل 

العظيم الله صدق والمؤمنون ورسوله
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