CONTENTS

Introduction

CHAPTER 1

1.0 Fundamental concepts of Solid State Physics
1.1 The Solids
1.1.1 Energy bands
1.1.2 Energy band diagrams
1.1.3 The Fermi level
1.2 Semiconductors
1.2.1 Intrinsic semiconductors
1.2.2 Extrinsic semiconductors
1.2.3 Doping
1.2.4 n- type semiconductors
1.2.5 p- type semiconductors
1.3 Energy states of n- type and p- type semiconductors
1.4 Organic semiconductors
1.5 Amorphous semiconductors
1.6 X- ray diffraction
1.6.1 The incident beam
1.6.2 The Bragg’s law of diffraction
1.6.3 X-ray techniques for measuring Bragg reflection
1.6.4 Neutron techniques for measuring Bragg reflection
1.6.5 Automatic diffractrometers
1.6.6 Experimental methods of X- ray diffraction
1.7 X-ray photoelectron spectroscopy
1.7.1 Radiation source
1.7.2 Electron spectrometer
1.7.3 Sample preparation
1.7.4 Valence band spectra
1.7.5 Surface and bulk aspects of XPS

CHAPTER 2

2.0 Types of contacts
Introduction
2.1 Metal — Metal junction
2.2 Metal — Semiconductor junction
2.3 Semiconductor — Semiconductor junction
2.4 Semiconductor — Electrolyte interface
2.5 Metal - Electrolyte — Semiconductor connection
2.6 Photoelectrochemical cells

Page

OO 00O\ WW

10
10
11
11
12
13
13
14
14
15
16
17
18
18
19
22
23
24
25
26

47
47
48
49
50
51
53
55

Y



2.7 Types of Photoelectrochemical cells
2.7.1 Photovoltaic cells
2.7.2 Photoclectrolysis cells

2.8 11, evolution

CHAPTER 3

3.0 Investigation of n- type Cu,O layers prepared by a low cost
chemical method for use in photo-voltaic solar cells
3.1 Introduction
3.2 Experimental
3.2.1 Growth of Cu,O layers
3.2.2 Experimental techniques
3.3 Results and discussion
3.3.1 Observation during growth process
3.3.2 X-ray Diffraction (XRD)
3.3.3 Scanning Electron Microscopy (SEM)
3.3.4 X-ray Photoelectron Spectroscopy (XPS)
3.3.5 Glow Discharge Optical Emission Spectroscopy (GDOES)
3.4 Optical absorption and conductivity type

CHAPTER 4

4.0 Characteristics of the n-Cu,O/p-merocyanine junction photoelectrode

4.1 Introduction

4.2 Experimental

4.3 Results and discussion
4.3.1 Size effects of n-Cu,O layers prepared on copper substrate
4.3.2 Enhanced dye absorption on n-Cu,;O nanocrystals
4.3.3 Photocurrent measurements on dye deposited n-Cu,O
4.3.4 V-I characteristics and the photocurrent enhancement

Conclusions

References

82
83
83
83
84
84
85
85
86
86
87

94
95
95
95
96
97
98

111

112



