
iii 

 

Acknowledgements 
 
 

I thank my Ph.D. Thesis Supervisor, Professor Mahesh Kumar, for being my mentor 
throughout my research work. I am grateful to him for his readiness to help with ample of patience 
at any point of time and for constantly being a rock steady support for me which is an essence for 
doing the work effectively and efficiently. During the research, I have learnt many technical and 
non-technical aspects of professional work.  

 
I thank Professor Mattia Fanetti  (University of Nova Gorica, Slovania), Dr. Pawan Kumar 

Kulriya (Inter University Acceletration Centre, New Delhi), Jitendra Singh (CEERI, Pilani) and 
Surendra Barala (DRDO, Jodhpur) for sharing their facilities/labs providing technical assistance 
and valuable suggestions for my research work. 

 
I also thank my laboratory mates Adarsh, Vijendra Bhati, Saravanan Rajamani, Mohit and 

Deepak for their co-operation and support, and all my friends who made my work at IIT Jodhpur 
a joyful and memorable journey… 

 
I acknowledge and express my heartiest gratitude to my family, especially my Parents, my 

Siblings and my friend Anshul for the patience, utmost support with motivation and love with 
which they ushered on me, and for bearing with me even when I was not spending any time with 
them. I pay respect to my parents for all their love, sacrifices and blessings…  

 

 

 
Sapana Ranwa 
Ph.D. Student 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

iv 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ix 

List of Figures 

Figures Title page 
   

Source

Source et al.,

Source
Source et al.

Source

et 
al.,

Schematic diagram of bragg’s x

et al

and peak position 2θ 

2 
 

3 
8 

 
8 

 
9 

 
10 

 
12 

 
 

20 
21 

 
22 
22 

 
23 

 
24 

 
25 
25 
26 
26 
27 
28 

 
28 
29 
30 
30 
31 

 
34 
36 

 
37 

 
39 
40 

 
41 

 
41 

 
42 
43 

 
 



 
 

x 

(a) XRD 2θ ω Scan, (b) Variation of (K*hν) with photon energy (hν), and (c) 

2 2
ln 2 2 2

2

Io q

T k T
�
§ ·§ ·

¨ ¸ ¨ ¸© ¹ © ¹

Ray Diffraction 2θ ω Scan, (b) Room Temperature PL Spectra

J-V

         44 
 
 

45 
 

46 
 

46 
 

47 
 
 

50 
 

51 
53 

 
54 

 
54 

 
55 
57 

 
58 

 
 

62 
63 
64 

 
64 

 
65 

 
66 

 
67 

 
68 
69 

 
70 
71 

 
73 

 
74 
74 

 
75 

 
 

77 
 
 

78 
 
 



xi 

2θ ω scan of X

Sensor’s relative response versus temperature curve for varying hydrogen concentration

2θ ω Scan of XRD Spectra of nano crystalline ZnO thin films: (a) un

80 
 
 
 

85 
 

85 
86 
87 

 
87 
88 

 
89 

 
90 

 
91 
91 

 
93 

 
93 

 
94 

 
95 

 
 

96 
 
 

101 
101 

 
102 

 
103 

 
103 

 
 

104 
 
 

105 
 

106 
 
 

111 
 
 

112 
 

113 
 

113 
 



 
 

xii 

114 
 

115 
 

115 
 

117 
 
 

118 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



xiii 

List of Tables 
 
 

Table Title page 
   

Source
et al.

5 
 

14 
 

35 
38 

 
42 

 
44 

 
 

52 
 

56 
 

62 
68 
72 

 

84 
 

90 
 

100 
 

 
110 

 
118 

 
 
 
 



 
 

xiv 

   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



xv 

List of Symbols 

 

Symbol Description 

θ  Angle of incident 
Ozn Antisite oxygen 
A Area 
Eg Band gap energy 

 Barrier height 

k Boltzmann constant 
Vbi Build in potential 
∆I Change in current 
∆R Change in resistance 
∆V Change in voltage 
∆Ec Conduction band offset 
J Current density 
Ia Current in air 
Ig Current in target gas 
Ec Conduction band energy 
τd Decay time 
W Depletion width 
q Electron charge 
G Electron conduction 
χ Electron effinity 
μ Electron mobility 
q ϕr Energy difference in conduction band and fermi level 
υ Frequency 
η Ideality factor 
σ In plane stress 
d Inter plane spacing 
β Interface related parameters 
c Lattice constant 
l Length 

 Mean barrier height 

Φm  Metal work function 
hkl Miller indices 
T Operating temperature 
Oi Oxygen interstitial 
Vo Oxygen vacancies 
h Plank constant 
n Power coefficient 
S Relative response 
Ra Resistance in air 
Rg Resistance in target gas 
ϕr Reverse barrier height 
Vr Reverse bias voltage 
Io Reverse saturation current 
Jr Reverse saturation current density 
A* Richardson constant 
τr Rise time 



 
 

xvi 

α Roughness exponent 
γ Slop 

 Standard deviation 
co Stress free lattice constant 
Ev Valance band energy 
∆Ev Valance band offset 
Va Voltage in air 
Vg Voltage in target gas 
λ Wavelength 
Zni Zinc interstitial 
Vzn Zinc vacancies 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



xvii 

List of Abbreviations 
 
 

Abbreviation 
 

Full form 

AFM Atomic force microscopy 
BH Barrier inhomogeneities 
CL Cathodoluminescence 
D Dimentional 
DHJ Double heterojunction 
EAM Electron affinity model 
FESEM Field emission scanning electron microscopy 
FWHM Full width half maxima 
HJ Heterojunction 
I-V-T Current voltage temperature 
LO Logitudinal optical 
MFC Mass flow controller 
M-H Magnetic field- Hysteresis  
MOCVD Metal organic chemical vapour deposition 
NBE Near band emission 
NR Nanorod 
NT Nanotube 
NW Nanowire 
PL Photoluminescence 
PLD Pulse laser deposition 
PSD Power spectral densities 
PVD Physical vapour deposition 
RF Radio frequency 
RMS Root mean square 
RT Room temperature 
SAED Selected area electron diffraction 
SHJ Single heterojunction 
TE Thermionic emission 
TFE Trap field emission 
TO Transverse optical 
Uv-Vis Ultraviolet- visible 
VLS Vapour liquid solid 
VS Vapour solid 
VSM Vibrating sample magnetron 
XRD X-ray diffraction 

 
 
 
 
 
 
 
 
 
 
 
 
 




