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Abstract:

In this work attempts was made to relate temperature

change to the change of spectra of some gases which are

Bhutan( CaHio ) , Carbon dioxide (CO,), Carbon Monoxide

(CO), Oxygen (03), Nitrogen (N;), Neon (Ne), Fluorine( F>)
and chlorine (CL;). The spectra of this gas were displayed
by USB2000 spectrometer, when their temperature

changes from (300 to 337) ¢ ¥ considerable change in

the spectral intensity was observed. These changes can
be explained theoretically by wusing non-equilibrium
statistical distribution by using plasma equation, beside
the laws of quantum mechanics and Semi Classical Harmonic
Oscillator Model.


http://en.wikipedia.org/wiki/Fluorine
http://en.wikipedia.org/wiki/Chlorine

sl Gl syl az o 8 sl las ) aglae ca ] ol I 9
C4H10

035 2T (il o ) Obisall g Ll jand caall (59
(CO2): 0e,S ST J5ICO)) , SVl (02) , oz oisidl (N2),
ossll (Ne). jslall (F2) JolSlg. (CLy) 8 il 03 s oi
300-337 593> 8 8,1,> 42,0 K) )i 03d (o bbbl Lo, o
Sllao § b e oLl USB2000. b bexlo susi w elol azuiill
owlwl Gl alail asWl o co v wlmsill oxn . cauall 82
oS BulSuo uilsdy LMl aslro plaziwl (Sbazyl oYl eas
Oxiall g0 9 8,liall wl)ally wlie uSIYL &leiY] sau Loy i (il
Saaladl aiv (sa9lgill.



Table of Contents

No Subject Page
&Yl i
Dedication I
Acknowledgments i
Abstract v
Abstract Arabic Vv
Table of Contents vi
List of Tables IX
List of Figures X

Chapter One

I ntroduction
(1-1) Importance of Temperature 1
(1-2) The Problem of The Thesis 1
(1-3) Literature Review 2
(1-4) The Aim of The Thesis 2
(1-5) Thesis out line 2




Chapter Two

Atmosphere and atomic spectra

(2-1) Introduction 3
(2-2) Layer of The Atmosphere 3.7
(2-3) Gases in Atmosphere 8-10
(2-4) The Ordinary Schréodinger Equation 10-14
(2-5) Maxwell- Boltzmann Distribution 15-18
2- 18-19
(2-6) Line-width Broadening
(2-7) Collision Broadening 19-20
(2-8) Doppler Broadening 20-22
Chapter Three
Literature review
(3-1) Introduction 23
(3-2) Derivation of Statistical Laws from Plasma Equation | 23 35
(3-3) Temperature Dependence of the Wavelength | 35 41
Spectrum of a Resonantly Pumped W-OPIC Laser
(3-4) Compensating Bragg Wavelength Drift Due to| 41.44
temperature and Pressure by Applying an Artificial
Strain
(3-5) Measurement of Temperature Using line-width aa-4r
Broadening
(3-6) Simultaneous Strain and Temperature Measurement | 47.53

Using a Superstructure Fiber Bragg Grating

Chapter Four

Relation between Temperature and Atomic Spectra Using

Visible Light Spectral Techniques

(4-1)

Introduction

54




Materials and methods

(4-2) 54-58
(4-3) Experiment set up 59
(4-4) Results 60-75
(4-5) Theoretical Interpretation 76-94
(4-6) Discussion 95-96
(4-7) Conclusion 96
(4-8) Recommendation 97
References

98




List of Tables

Table. No Subject Page
i 0
(3-5-1) Relation Between Temperature &  Spectral 45
Line-width
i 0
(3-5-2) Relation Between Temperature & Spectral 45
Line-width
(4-4-1) spectrum of Bhutan ( CdaH ) at different temperatures | gq
spectrum of Carbon dioxide (CO,) at different
(4-4-2) temperatures 62
spectrum of Carbon Monoxide (CO) at different
(4-4-3) temperatures 04
(4-4-4) spectrum of Oxygen (O,) at different temperatures 66
(4-4-5) spectrum of Nitrogen (N,) at different temperatures 68
(4-4-6) spectrum of Neon (Ne)at different temperatures 70
(4-4-7) spectrum of Fluorine( F)at different temperatures 72
(4-4-8) spectrum of Chlorine (CL,) at different temperatures 74



http://en.wikipedia.org/wiki/Chlorine
http://en.wikipedia.org/wiki/Fluorine

List of Figures

Fig.No Subject Page
(2-1) Layer of The Atmosphere 7
(4-1) Ocean Optics USB2000 Fiber Optic Spectrometer 55
(4-2) USB 2000 Spectrometer with Component | 57

(4-4-1-1) | Relation Between Wavelength & Temperature of Bhutan 6l

(4-4-1-2) | Relation Between Intensity & Temperature of Bhutan 6l

(4-4-1-3) | Relationship Between Line width & Temperature of Bhutan 6l

(4-4-1-4) | Relationship Between Area & Temperature of Bhutan 6l

(4-4-2- | Relation Between Wavelength & Temperature of | 63

1) CO,

(4-4-2- | Relationship Between Intensity & Temperature of | 63

2) CO;

(4-4-2- | Relationship Between Line width & Temperature | 63

3) of CO;

(4-4-2- | Relationship Between Area & Temperature of CO; | 63

4)

(4-4-3- | Relation Between Wavelength & Temperature of | 65

1) CO

(4-4-3- | Relationship Between Intensity &Temperature of | 65

2) CO

(4-4-3- | Relationship Between Line width & Temperature | 65

3) of CO

(4-4-3- | Relationship Between Area & Temperature of CO | 65

4)

(4-4-4- | Relation Between Wavelength & Temperature of | 67

10




1) O,

(4-4-4- | Relationship Between Intensity & Temperature of | 67

2) (O

(4-4-4- | Relationship Between Line Width & Temperature | 67

3) of O,

(4-4-4- | Relationship Between Area & Temperature of O, |67

4)

(4-4-5-1) | Relation Between Wavelength & Temperature of N, 69

(4-4-5-2) | Relation Between Intensity & Temperature of N, 69

(4-4-5-3) | Relationship Between Line width & Temperature of N, 69

(4-4-5-4) | Relationship Between Area & Temperature of N, 69

(4-4-6- | Relation Between Wavelength & Temperature of | 71
1) Ne

(4-4-6- | Relationship Between Intensity & Temperature of | 71

2) Ne

(4-4-6- | Relationship Between Line width & Temperature | 71

3) of Ne

(4-4-6- | Relationship Between Area & Temperature ofNe 71

4)

(4-4-7- | Relation Between Wavelength & Temperature of |73

1) F,

(4-4-7- | Relationship Between Intensity &Temperature of | 73

2) F,

(4-4-7- | Relationship Between Line width & Temperature | 73

3) of F,

11




(4-4-7- | Relationship Between Area & Temperature of F, 73
4)

(4-4-8- Relation Between Wavelength & Temperature of | 75
1) CL

(4-4-8- | Relationship Between Intensity & Temperature of | 75
1) CL;

(4-4-8- | Relationship Between Line Width & Temperature | 75
3) of CL,

(4-4-8- | Relationship Between Area & Temperature of CL, | 75
4)

12




