TABLE OF CONTENTS

CERTIFICATION OF APPROVAL ..o [
CERTIFICATION OF ORIGINALITY o I
AB S T R A T e i
ACKNOWLEDGMENTS ... e v
TABLE OF CONTENT Lo %
LISTOF FIGURES ... e vii
LIST OF TABLES ... e, IX
CHAPTER 1: INTRODUCTION ...t 1
1.1 Background of Study ...........c.oiiiiiii 1
1.2 Problem Statement ... 4
1.3 ODBJECHIVE .. 4
1.4 Scope Of StUAY .....oovieii 4
CHAPTER 2: THEORY AND LITERATURE REVIEW .................ce.. 5
2.1 Principle of Operation ............coivieiiiiiiiieea, 5
2.2 Laser Emission and Absorption ................coooeeiiinnn.n. 8
2.3 Properties of Laser Beam ............ccooviviiiiiiiiiiiee 9
2.4 TYpPeS Of LaSer ....vineiniiei e 12
2.5 Factors Affecting Light Extinction .......................c...... 13
2.6 LightScattering ........ccoooiviiiiiiii e 14
2.7 Laser Safety .......c.oviriiiiii 16
CHAPTER 3: PROJECT PLAN ..ot 18
CHAPTER 4 DESIGN .o 22
4.1 SeleCtion PrOCESS ......vvieiieeie e 22
4.2 LaSEr SOUICE ....ueine et e 26
4.3 Light Intensity Power Meter ..............ooooiiiiiiiiiiiienns. 27
4.4 LensHolder ... ..o 28



CHAPTER 5:

CHAPTER 6:
REFERENCES

A5 PlatfOrmM .o, 29

4.6 Data Acquisition System .............ocoiiiiiiiiiiii 29
A7 COSHING .ottt 30
RESULTS AND DISCUSSIONS .......coiiiiiiieeeeeee 32
5.1 Initial Conditions of Light Intensity Power Meter ............. 32
5.2 Experiment with Hexane Solution .....................ccooeee 33
5.3 Experiment with Water Spray ..............ccoviiiiiinennnnn. 37
CONCLUSIONS AND RECOMMENDATIONS............... 42
................................................................................. 44

APPENDIX I: PROCEDURE FOR SETTING THE MEASUREMENT SYSTEM 46
APPENDIX II: PROCEDURE FOR THE EXPERIMENT WITH HEXANE ....... 48
APPENDIX I1l: PROCEDURE FOR THE EXPERIMENT WITH WATER

Vi



