CONTENTS

Topic Page

Acknowledgment
List of Tables
List of Figures
English summary

Chapter 1:Introduction

1.1 Literature Survey 1

1.2 Computational Techniques 13
1.3 Color Centers 23
1.4 Theoretical methods 37

F" tunable laser activity and interaction of
Chapter 2: 3tomic halogens (F, Cl and Br) at the low
coordinated surface sites of SrO: ab initio

calculations
(2.1) Introduction 59
(2.2) Results and discussion 62
2.2.1 F" Laser oscillation and related properties62
2.2.1.1 F" laser oscillation 62
2.2.1.2 RES orientational destruction 63
2.2.1.3 Reorientation efficiency and |

optical memories 65

2.2.1.4 Exciton (energy) transfer 65
2.2.1.5 F" relaxation and formation energies 66
2.2.1.6 The Glanser-Tompkins relation 67
2.3.2 The halogen-surface interaction 69
2.3.2.1 Electrostatic potentials 69

2.3.2.2 Adsorbate-substrate interactions 69



Topic Page

2.3.2.3 The roles of energy gaps and covalent
spin paring 71
2.3.2.4 Band gaps and electrical conductivity 71

Chapter 3: F* laser oscillation and adsorption
of halogens (F, Cl and Br) at CaO
:CIS and DFT calculations

(2.1) Introduction 73
(2.2) Results and discussion 75
2.2.1 F" Laser oscillation and related properties 75
2.2.1.1 F" laser oscillation 75
2.2.1.2 RES orientational destruction 76
2.2.1.3 Reorientation efficiency and
optical memories 78
2.2.1.4 Exciton (energy) transfer 78
2.2.1.5 F" relaxation and formation energies 80
2.2.1.6 The Glanser-Tompkins relation g1
2.3.2 The halogen-surface interaction 82
2.3.2.1 Electrostatic potentials 82
2.3.2.2 Adsorbate-substrate interactions 83
2.3.2.3 The roles of energy gaps and covalent
Spin paring 84
2.3.2.4 Band gaps and electrical conductivity 85
Conclusions 86
References 88

Arabic summary



