Fig No.
1.1
1.2
1.3
1.4
1.5
2.1
2.2
2.3
2.4

3.1

3.2
3.3

3.4
3.5
3.6

3.7
3.8
3.9

3.10

3.11

3.12
4.1
4.2

4.3
4.4
4.5

4.6
4.7

4.8

4.9

LIST OF FIGURES

Figure Title

Luminescence phenomenon through band structure
TL Glow Curve Recorded for Quartz (Heating rate 29C/s)
[llustration of OSL Process

OSL Decay curve recorded for Quartz

OSL Model

Crystal Structure of a-quartz and (-quartz

Intrinsic defect centers in quartz

Al centers in quartz

Synthetic Quartz Growth

Energy levels of unpaired free electron with respect to
applied magnetic field

The Risg TL/OSL reader (DA-20)

The Risg TL/OSL Controller

Schematic diagram of the cross section of the beta irradiator

Beta Irradiator attachment

Infrared/Blue Light Optically Stimulated Luminescence
(OSL) attachment

Sample discs/cups and sample carrousel

Detection Filters

Picture of the heating element in the measurement position

Schematic diagram of the combined blue and IR LED OSL unit

Picture of the OSL stimulation unit and the U-340 detection
filter

The emission spectrum of IR and blue

TL recorded for different beta doses

TL dose response curve of 110°C TL glow peak

TL recorded for 4009C annealed sample for different beta
doses

TL recorded for 600°C annealed sample for different beta
doses

TL recorded for 8009C annealed sample for different beta
doses

TL recorded for 1000°C annealed sample for different beta
doses

Comparison of 110°C TL glow peak sensitivity

Comparison of % growth of 110 °C TL glow peak sensitivity
between Un annealed and annealed samples for different
beta dose

TL dose response curve of 110°C TL glow peak for 400°C
annealed sample

Page No.

10
11
16
22
27
27
29

36

37
38

39
41
41

43
44
46

47

48

49
60
62

64

65

66

66
67

67

69

iv|Page



4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

TL dose response curve of 110°C TL glow peak for 600°C
annealed sample

TL dose response curve of 110°C TL glow peak for 800°C
annealed sample

TL dose response curve of 110°C TL glow peak for 1000°C
annealed sample

TL dose response curve of 295°C TL glow peak for 600°C
annealed sample

TL dose response curve of 300°C TL glow peak for 800°C
annealed sample

TL dose response curve of 200°C TL glow peak for 1000°C
annealed sample

TL from 0°C-200°C for annealed sample of 400°C at
different cyclic sequence of physical condition (a) Do (b)
Do+sequence+D1 (c) Do+sequence+D1+ sequence+D2 (d)
Do+sequence+D1+ sequence+D2+ sequence+D3 (e)
Do+sequence+D1+ sequence+D2+ sequence+Ds3+ sequence+
Do

TL from 0°C-200°C for annealed sample of 600°C at
different cyclic sequence of physical condition (a) Do (b)
Do+sequence+D1 (c) Do+sequence+D1+ sequence+D2 (d)
Do+sequence+D1+ sequence+D2+ sequence+D3 (e)
Do+sequence+Di1+ sequence+D2+ sequence+D3+ sequence+
Do

TL from 0°C-200°C for annealed sample of 800°C at
different cyclic sequence of physical condition (a) Do (b)
Do+sequence+D1 (c) Do+sequence+D1+ sequence+D2 (d)
Do+sequence+D1+ sequence+D2+ sequence+D3 (e)
Do+sequence+D1+ sequence+D2+ sequence+Ds3+ sequence+
Do

TL from 0°C-200°C for annealed sample of 1000°C at
different cyclic sequence of physical condition (a) Do (b)
Do+sequence+D1 (c) Do+sequence+D1+ sequence+D2 (d)
Do+sequence+D1+ sequence+D2+ sequence+D3 (e)
Do+sequence+Di1+ sequence+D2+ sequence+Ds+ sequence+
Do

TL sensitivity of 110°C glow peak for different annealed
samples at cyclic sequence of physical condition

70

70

71

71

72

72

76

77

77

v|iPage



4.21

4.22

4.23

4.24

4.25

4.26

4.27

4.28

4.29

TL from 0°C-450°C for annealed sample of 4000C at
different cyclic sequence of physical condition (a) Do +TB-1
(b) Do+sequence+D1+ TB-1 (c) Do+sequence+D1+
sequence+D2+ TB-1 (d) Do+sequence+D1+(e)
Do+sequence+Di1+ sequence+D2+ sequence+D3+
sequence+Do + TB-1 sequence+D2+ sequence+D3 + TB-1

TL from 0°C-450°C for annealed sample of 600°C at
different cyclic sequence of physical condition (a) Do +TB-1
(b) Do+sequence+D1+ TB-1 (c) Do+sequence+D1+
sequence+D2+ TB-1 (d) Do+sequence+D1+(e)
Do+sequence+D1+ sequence+D2+ sequence+D3+
sequence+Do + TB-1 sequence+D2+ sequence+D3 + TB-1

TL from 0°C-450°C for annealed sample of 800°C at
different cyclic sequence of physical condition (a) Do +TB-1
(b) Do+sequence+D1 + TB-1 (c) Do+sequence+D1+
sequence+Dz + TB-1 (d) Do+sequence+D1+(e)
Do+sequence+D1+ sequence+D2+ sequence+D3+
sequence+Do + TB-1 sequence+D2+ sequence+D3 + TB-1

TL from 0°C-450°C for annealed sample of 1000°C at
different cyclic sequence of physical condition (a) Do +TB-1
(b) Do+sequence+D1+ TB-1 (c) Do+sequence+D1+
sequence+Dz + TB-1 (d) Do+sequence+D1+(e)
Do+sequence+D1+ sequence+D2+ sequence+Ds3+
sequence+Do + TB-1 sequence+D2+ sequence+D3 + TB-1

TL sensitivity of 2159C glow peak for different annealed
samples at cyclic sequence of physical condition

TL dose response curve of 215°C TL glow peak for 4000C
annealed sample

TL dose response curve of 207°C TL glow peak for 600°C
annealed sample
TL dose response curve of 219°C TL glow peak for 800°C
annealed sample

TL dose response curve of 219°C TL glow peak for 1000°C
annealed sample

80

81

82

82

83

83

84

84

85

vi|Page



OSL at 1259C for annealed sample of 400°C at different
cyclic sequence of physical condition (a) Do +TB-1 (b)
Do+sequence+D1+ TB-1 (c) Do+sequence+D1+ sequence+D2
+ TB-1 (d) Do+sequence+D1+ sequence+D2+ sequence+Ds3 +
TB-1 (e) Do+sequence+D1+ sequence+D2+ sequence+D3+
sequence+Do + TB-1

4.30

OSL at 1259C for annealed sample of 600°C at different

4.31 cyclic sequence of physical condition (a) Do +TB-1 (b) 91
Do+sequence+D1 + TB-1(c) Do+sequence+Di1+ sequence+D2
+ TB-1 (d) Do+sequence+D1+ sequence+D2+ sequence+Ds3 +
TB-1 (e) Do+sequence+D1+ sequence+D2+ sequence+D3+
sequence+Do + TB-1

OSL at 1259C for annealed sample of 800°C at different
cyclic sequence of physical condition (a) Do +TB-1 (b)
Do+sequence+D1+ TB-1 (c) Do+sequence+D1+ sequence+D2
+ TB-1 (d) Do+sequence+D1+ sequence+D2+ sequence+D3 +
TB-1 (e) Do+sequence+D1+ sequence+D2+ sequence+D3+
sequence+Do + TB-1

4.32

OSL at 1259C for annealed sample of 1000°C at different

4.33 cyclic sequence of physical condition(a) Do +TB-1 (b) 92
Do+sequence+D1+ TB-1 (c) Do+sequence+D1+ sequence+D2
+ TB-1 (d) Do+sequence+D1+ sequence+D2+ sequence+D3s +
TB-1 (e) Do+sequence+D1+ sequence+D2+ sequence+Ds3+
sequence+Do + TB-1

Sensitivity of OSL at 1259C for different annealed samples at
cyclic sequence of physical condition (a) Do +TB-1 (b)
Do+sequence+D1+ TB-1(c) Do+sequence+D1+ sequence+D2

4.34 + TB-1(d) Do+sequence+D1+ sequence+D2+ sequence+D3 + 93
TB-1 (e) Do+sequence+D1+ sequence+D2+ sequence+Ds+
sequence+Do + TB-1

4.35 OSL dose response for 4009C annealed sample 95

4.36 OSL dose response for 600°C annealed sample 95

4.37 OSL dose response for 8009C annealed sample 96

vii|Page



4.38

4.39

4.40

4.41

4.42

4.43 (A)
443 (B)

4.44

4.45

OSL dose response for 1000°C annealed sample

OSL at 1259C for annealed sample of 400°C at different
cyclic sequence of physical condition (a) Do +sequence (b)
Do+sequence+D1 + sequence (c) Do+sequence+D1+
sequence+D2 + sequence (d) Do+sequence+D1+
sequence+D2+ sequence+Ds + sequence (€)
Do+sequence+D1+ sequence+D2+ sequence+D3+
sequence+Do + sequence

OSL at 1259C for annealed sample of 600°C at different
cyclic sequence of physical condition (a) Do +sequence (b)
Do+sequence+D1 + sequence (c) Do+sequence+D1+
sequence+D2 + sequence (d) Do+sequence+D1+
sequence+D2+ sequence+Ds + sequence (€)
Do+sequence+Di+ sequence+D2+ sequence+D3+
sequence+Do + sequence

OSL at 1259C for annealed sample of 800°C at different
cyclic sequence of physical condition (a) Do +sequence (b)
Do+sequence+D1 + sequence (c) Do+sequence+D1+
sequence+D2 + sequence (d) Do+sequence+D1+
sequence+D2+ sequence+Ds3 + sequence (e)
Do+sequence+Di1+ sequence+D2+ sequence+Ds3+
sequence+Do + sequence

OSL at 1259C for annealed sample of 1000°C at different
cyclic sequence of physical condition (a) Do +sequence (b)
Do+sequence+D1 + sequence (c) Do+sequence+D1+
sequence+D2 + sequence (d) Do+sequence+D1+
sequence+D2+ sequence+Ds3 + sequence (e)
Do+sequence+Di1+ sequence+D2+ sequence+Ds3+
sequence+Do + sequence

4.43(A) Effect of thermal bleaching temperature on OSL
Intensity

Effect of thermal bleaching temperature on OSL Intensity

Effect of annealing temperature on OSL Intensity at
different thermal bleaching temperature

Effect of annealing temperature on components of OSL
decay curve at identical dose and thermal bleaching
temperature

96

104

105

106

106

110

111

112

113

vii|Page



4.46 TL Recorded from 0°C to 450°C for different annealed 114
temperature subjected to dose, TB, and Optical stimulation

5.1 Electron Spin 119
5.2 Block Diagram of ESR set-up 120
5.3 Defects paired in SiO2 122
5.4 ESR spectra-I 125
5.5 ESR Spectra-II 126
5.6 ESR Spectra-III 127
5.7 ESR Spectra-1V 127
5.8 ESR Spectra-V(a) 128
5.9 ESR Spectra-V(b) 129
5.10 ESR Spectra-VI(a) 130
5.11 ESR Spectra-VI(b) 130

ix|Page



