
Contents

Preface vi

Chapter1 (J.M.Blakelyand M. Eizenberg)

Morphology and compositionof crystalsurfaces 1
1.Introduction 1
1.1 General 1
1.2 Notationforsurfaceplanes 3
1.3 Notationfortwo-dimensionalcrystals 4
1.4 Disorderedtwo-dimensionalsystems 7
2. Surfacemorphologicalfeaturesand theirobservation 8
2.1 Scatteringfrom idealsteppedsurfaces 11
2.2 Disorderedsteparrays 17
2.3 Atom scatteringfrom surfacedefects 21
2.4 Indirectmethods fordetectingsurfacedefects 21
3. Observationofsurfacecomposition 25
4. Some statisticalthermodynamics of surfaces 34
4.1 Geometricalthermodynamics 36
4.2 Model calculationsof y{hkl) 42
4.3 Surfacetensionofvicinalplanes 44
4.4 Absolutevaluesof surfacetensionand relaxationeffects 46
4.5 Curved surfaces 48
4.6 Adsorbed and segregatedlayers.Generalthermodynamics 49
4.7 Compositionofalloysurfaces 53
4.7.1Monolayer model 59
4.7.2Surfacecompositionsofsome binaryalloys 60

5. Transitionsin surfacemorphology 64
5.1 Formation of kinkson steps 65
5.2 Roughening of singularsurfaces 67
5.3 Mechanisms of morphologicaltransitions 70
5.3.1Atom transporton singularplanes 71
5.3.2Atom transportatsteps 72

References 75

Chapter2(D.P. Woodruff)

Surfaceperiodicity,crystallographyand structure 81
1.Introduction 81
2. Surfacecrystallography 81
3. Reciprocalnetand electrondiffraction 90
4. LEED and RHEED. Qualitativeconsiderations 100
5. Theory of electrondiffraction 113
5.1 Dynamical theoriesof LEED 113
5.1.1Generalconsiderations 113
5.1.2Ingredientsof themodels 118
5.1.3Resultsand assessment 126
5.2 Pseudo-kinematicalapproachesin LEED 132
5.2.1Generalconsiderations 132
5.2.2Averagingmethods 132
5.2.3Fouriertransformmethods 139
5.2.4Other methods 141
5.3 Theory ofRHEED 143



6. Thermal effects 145

7. Other techniques forsurfacestructuredetermination 153
7.1 General remarks 153
7.2 Ion scatteringmethods 154
7.3 Atom scattering 159
8. Survey of surfacestructures 162
8.1 Metals 162
8.2 Semiconductors 168
8.3 Other surfaces 172

References 175

Chapter 3 (J.E.Inglesfieldand B.W. Holland)

Electrons at surfaces 183
1. Introduction 183
2. Electron wavefunctions at the surface 184
2.1 The single-particleSchrodinger equation and effectivepotentials 185
2.1.1 Hartree―Fock 185
2.1.2 Density functionaltheory and thelocal densityapproximation 186
2.1.3 Green function theory 189

2.2 The surfacepotential 192
2.3 Solving the Schrodinger equation at a surface 196
2.3.1 Model calculation:nearly-freeelectronsolidsand surfacestates.... 196
2.3.2 Continuum states 200
2.3.3 Tight-bindingmethods and band narrowing 204
2.3.4 Wavefunction matching 209
2.3.5 Slab calculations 212
2.3.6 Green function methods and generalisedphase shifts 214

3. Probing the surfacepotential 221
3.1 Field emission 221
3.2 Measuring work functions 227
3.3 Work function results 230
4. Photoemission 233
4.1 Introduction 233
4.2 The conservationlaws and theiruse 235
4.2.1 General 235
4.2.2 Surface and bulk band structure 238

4.3 Polarisationand selectionrules 240
4.4 Scatteringof the photoelectron 242
4.5 Hole and electronlifetimes 246
4.6 Vector potentialat the surface 248
4.7 Many-body effects 250
4.8 One-electron theory of ARUPS 251
4.8.1Introduction 251
4.8.2 Photoemission from an "atom" 252
4.8.3Inclusion of the crystalenvironment 255
4.8.4 Extended states 259

5. Surfacesof s―p bonded metals 261
5.1 The surfacedensityof states 263
5.2 Surface states 270
5.3 Surface charge densityand work functions 277
5.4 Surface energy 284
5.5 Atomic relaxations 290



6. Transitionmetalsurfaces 291
6.1 Mo and W surfaces 298
6.2 Cu and Ni surfaces 304
6.3 Electroniceffectsin surfacereconstruction 310
6.4 Surfacemagnetism 316
7. Semiconductorsurfaces 319
7.1 Si{111} andGe{111} 321
7.2 Si{001} 329
7.3 Surfacesof compound semiconductors 331
7.4 Band bendingatsemiconductorsurfaces 336
8. Many-body effectsatsurfaces 339
8.1 Surfaceplasmons.Theory 341
8.2 Surfaceplasmons.Experiment 345
8.3 Surfaceexchange-correlationenergy 348
8.4 Image potential 354

Acknowledgements 355
References 355

Index 365


	page1
	page2
	page3

