
Contents 
Acknowledgements v 

Abstract  

 ix 

1 Introduction 1 

1.1 Topological Phases 1 

1.1.1 Integer Quantum Hall Effect and the TKNN Invariant 1 

1.1.2 Quantum Spin Hall Effect 3 

1.1.3   dimensions 5 

1.1.4  Invariant-Three dimensions 7 

1.1.5 Mirror Chern Number 9 

1.2 Experimental Work on Topological Phases 10 

1.2.1  alloy 11 

1.2.2 Topological Electronic Materials 12 

1.2.3  Chalcogenides 13 

1.2.4  15 

1.3 Nanostructures of Topological Materials 19 

1.3.1 Bismuth Chalcogenides 19 

1.3.2  24 

1.4 Outline 27 

2 Methodology 29 
2.1 Density Functional Theory 29 

2.1.1 General Formalism 29 

2.1.2 First Principles Calculations on Topological Insulator Materials 38 

2.2 Tight-Binding Model 42 

2.2.1 General Formalism 42 

2.2.2 Hopping Integral 45 

2.2.3 Spin-Orbit Interaction 47 

2.2.4 Tight-Binding Parameters 48 

xi 

Virk, Naunidh Singh (DE-588)
A theoretical investigation of topological insulator nanostructures
2016

digitalisiert durch
IDS Basel/Bern, im Auftrag der
Schweizerischen Nationalbibliothek



Contents  

3 High-Index Surfaces of Bismuth Chalcogenide Nanostructures 55 
3.1 Energetics 56 

3.1.1 Methodology 57 
3.1.2 Results 58 

3.2 Electronic Structure 62 
3.3 Conclusions 68 

4 One-Dimensional Nanostructures of   Topological Insulators 73 
4.1 Methodology 74 
4.2 Results 76 

4.2.1 General Model of  Nanostructures 76 
4.2.2 Nanowires 80 
4.2.3 Nanoribbons 86 

4.3 Conclusions 91 

5 One-dimensional Nanostructures of Topological Crystalline Insulators 93 
5.1 Methodology 94 
5.2 Results 96 

5.2.1 Two-dimensional Thin Films 96 
5.2.2 Square Cross-Section Nanowires 101 
5.2.3 Rectangular Cross-Section Nanowires 106 

5.3 Conclusions 108 

6   

Bibliography 127 

 Vitae 129 

 


	vtls001808092 [TOC]
	Inhalt
	Seite 1
	Seite 2



