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Abstract

This work deals with the first step of optical image
technique called optical coherence tomography (OCT), an
interferometric imaging technique that provides cross-sectional
views of the subsurface microstructure of a sample. Following a
discussion of the basic theory of OCT, an overview of the issues
involved in the design of the main components of OCT system
is presented.

Also, a Michelson interferometer with scanner unit (digital
CCD camera and photodetector with oscilloscope) was used,
and the shift in the circular fringes was used to measure the
thickness and refractive index of transparent materials through
the mathematical relation between the differences of the number
of fringes before and after putting the transparent glass plate and

thickness.

IV



Table of Contents

Chapter One: Introduction and Theoretical Concepts
I 00 100 (0T L1 el 0 ) DO
1.2Whatisthe OCT......cciiiiiiiiii e
1.3 Historical background of OCT...........ccciiiiiiiiiiiiiiiiiaaenne.
1.4 Interference. ....c.ovniiiii i
1.4.1 Interference of the monochromatic waves...........................
1.4.1.1 Wavefront division Interference...............cccoovvviiiniiinnn...
1.4.1.2 Amplitude Division Interference...............c.ooevviiiiiiinnn.n
1.5 Coherence of Laser........covvuiiiiiiiiiiii i eeee e,
1.5.1 Temporal and Spatial Coherence..............cccovvviiiiininnn....
1.5.1.1 Temporal Coherence and Coherence Time.......................
1.5.1.2 Spatial Coherence and Coherence Area............c.ccccevvnnne...
1.5.2 Measurement of Coherence .............cooviiiiiiiiiiinininennnnnn
1.5.3 Coherence length of Light Sources..............ccccovviiiiiinnn...
1.5.4 Mutual Coherence function ............ccooviiiiiiiiiiiiiiiieannn,
1.5.5 Coherence SOUICeS ........covvuiiiiiiiiiiiiii e eeaeeens
1.6 Theoretical and basic of OCT
1.7 Time - domain OCT ........ccoiiiiiiiiii i e
1.8 Resolution of OCT .......oiiiiiiiii e e,
1.8.1 Longitudinal resolution  ..........ccooeiiiiiiiiiiiiiiiiiiiniean,
1.9 Advantages for using OCT in medical diagnostics ..................
1.10 Applications of the OCT ......ccceiiiiiiiiiiiiiiiiieie e,

Chapter Two: The experiment part

2.1 INroOdUCHON . .uvveiieeeee et

2.2 The Experimental SEtUD ........ccevviiiiiiiiiiiiiiiiiiiinie i,
2.2.1 The Interferometer ..........vviiiiiiiiiiiiiiiiiiiiiii e,
2.2.1.1 Optical parts

2.2.3 The OsCIllOSCOPE ...evnniiiiiiiii i
2.2.4 The Digital CCD Camera .........cccvvvuieiiiiiiiiieinieeenineeennnns
2.3 The Procedure and measurement

2.3.1 Digital CCD camera SCanMer ...........eveereeeeireeennneeeanneeennnn
2.3.2 PhotodeteCtOr SCAMMET ....vvvuuneeeettteeeeeeeeeieeeeeeeennaaeen

29
32
33
36
36

38
38
39
40

40
41

41
41



Chapter Three: Result and discussion

70 I 10 (T4 L1 (el o) 1 O P 46
3.2 Results of the OCT SyStem .....cccevvuviiiiiiiiiiniiiniiiniieininennnn. 46
3.2.1 Measure of thickness ...........coooiiiiiiiiiiiiiiiiiiiiiiiiiiiens 46
3.3 Coherence length measurement .............c..ccooveviiiiniennnennn. 48
3.4CONCIUSION. ..ttt 49
3.5 Suggested future Work —........oiiiiiiii 49
Reference ....ooiiiiii 50

II



	To
	الخلاصة
	Abstract
	Chapter Two: The experiment part


