Contents

Abstract
Introduction

1 Quasicrystals

1.1 Basic Concepts . . . . . . . . . L e e
1.1.1 Basic Types of Quasicrystalline Lattices . . . . .. ... ... ... ....
1.1.2  Higher Dimensional Concept . . . . . ... ... ... ... ... ....
1.1.3 Phasons and Approximants . . . . . . . . . . ... ...

1.2 Stability and Structural Models . . . . . . . ... ... o oo

1.3 Decagonal Quasicrystals . . . . . . . . ... Lo L L
1.3.1 Indexing of the Diffraction Pattern . . . . . ... ... ... ... ...,
1.3.2 Superstructure in d-Al-Ni-Co . . . . . . . . . ... Lo
1.3.3 Atomic Structure of d-Al-Ni-Co . . . . . . . . . . ... oL

Experimental Methods

2.1 Helium Atom Scattering . . . . . . . . . . . ..
2.1.1 Theoretical Aspects of Elastic Scattering . . . . . .. ... .. ... ...
2.1.2 Theoretical Aspects of Inelastic Scattering . . . . . . . ... .. ... ...
2.1.3 Surface Phonons and Time-of-flight Technique . . ... ... . ... ...
2.1.4 Experimental Setup . . . . . . . ...

2.2 Spot Profile Analyzing Low Energy Electron Diffraction . . . . ... ... .. ..

2.3 Scanning Tunneling Microscopy . . . . . . . . . . oo v o

12
12
14
17
19
22
25
27
28



4 Contents
3 The 10-fold d-Al-Ni-Co Surface 57
3.1 Spot Profile Analyzing Low Energy Electron Diffraction . . . . ... .. .. ... 58
3.2 Helium Atom Scattering . . . . . . . . . . . ... 68
3.3 Scanning Tunneling Microscopy . . . . . . . . . . . . o 73

4 The 2-fold d-Al-Ni-Co Surfaces 81
4.1 The 2-fold d-Al-Ni-Co(10000) Surface . . . . .. ... ... .. .. ... ..... 81
4.1.1 Spot Profile Analyzing Low Energy Electron Diffraction . . . . . . .. .. 81

4.1.2 Helium Atom Scattering . . . . . . . . ... ... ... ... ... 87

4.2 The 2-fold d-Al-Ni-Co(00110) Surface . . . . . . .. .. . .. 92

5 Surface Phonons of the 10-fold d-Al-Ni-Co 99
5.1 Time-of-flight Spectra . . . . . . . . . .. L 101
5.2 Dispersion Relation . . . . . . .. .. L L o 105
5.3 Phonon Peak Width . . . . . .. ... .. . 109

6 The 5-fold i-Al-Pd-Mn Surface 113
6.1 Characterization of the Clean Surface . . . ... ... ... .. ... ... .... 115
6.2 Surface Phonons . . . . . . . . . L 117
Summary and Conclusions 121
Bibliography 125
List of Figures 134
List of Tables 137



