


Contents

LEEDIntensities-ExperimentalProgressandNewPossibilitiesofSurface

StructureDetermination

ByK.HeinzandK.Mailer.With29Figures

1.Introduction1

2.StructuralDeterminationbyComparisonofExperimentalandCalculated

Intensities3

2.1ComparisonofTheoreticalandExperimentalSpectra4

2.2ComparisonofExperimentalSpectrafromDifferentMeasurements....7

2.3SourcesofExperimentalError9

2.4ClassicalMethodsforIntensityMeasurements13

3.NewExperimentalMethodsforIntensityDataCollection18

3.1PhotographicMethods18

3.2TVComputerMethods20

3.2.1DataAcquisitionRateLowerthanTVRate21

3.2.2DataAcquisitionRateEqualtoTVRate27

4.ExamplesforReliableIntensityDataObtainedbytheNewMethods33

4.1InfluenceofSampleMisalignment33

4.2InfluenceofBackgroundSubtraction36

4.3InfluenceofResidualGasAdsorption38

4.4InfluenceofAdsorbateDecompositionandDesorption38

5.NewPossibilitiesUsingModernIntensityMeasurementMethods39

5.1IntegralIntensitiesofRapidlyVaryingSurfaceSystems39

5.2SpotProfilesofRapidlyVaryingSurfaceSystems42

5.3ExtensionofIntensityMeasurementstoVaryingTemperature43

5.4ExtensionofIntensityMeasurementstotheMedium-EnergyRange45

6.SummaryandOut!ook48

References49



StructuralStudiesofSurfaceswithAtomicand

MolecularBeamDiffraction

ByT.EngelandK.-H.Rieder.With91Figures

1.Introduction55

2.TheParticle-SurfaceInteractionPotential57

2.1PhysicalBasis57

2.2ShortSurveyofTheoreticalEfforts58

2.3DeterminationoftheSurfacePotentialfromBound-StateEnergyData65

3.QuantumTheoryofParticleDiffraction71

3.1TheCorrugatedHard-WallModel71

3.2DiffractionConditionandEwaldConstruction72

3.3CalculationofDiffractionIntensities―GeneralMethod75

3.4CalculationofIntensities-RayleighHypothesis78

3.4.1TheGRMethod79

3.4.2TheEikonalApproximation79

3.5CalculationofIntensities-IterativeSeries83

3.6AFewIllustrativeExamples86

3.7TheInversionProblem90

3.8EffectsDuetotheSoftnessoftheRepulsivePotential92

4.InelasticScatteringofAtomsfromSurfaces93

4.1TheDependenceoftheScatteringontheTimeScaleoftheInteraction93

4.2TheDebye-WallerFactorintheTime-DependentInteractionRegime95

4.3TheSizeEffectintheDebye-WallerFactorforAtomScattering97

4.4ExperimentalInvestigationsoftheDebye-WallerFactorforAtom-

SurfaceScattering98

5.InfluenceoftheAttractivePartofthePotentialonDiffractionInten-

sities103

5.1ModificationsfortheCalculationofDiffractionIntensities103

5.2BoundSurfaceStatesandResonantTransitions105

5.3TheoryofAtomScatteringfromaCorrugatedHardWallwithan

AttractiveWell111

5.4InelasticEffectsinResonantScattering114

6.ExperimentalAspectsofGas-SurfaceScattering118

6.1RequirementsonanApparatustoPerformGas-SurfaceScattering

Experiments118



6.2BeamSources.119

6.2.1EffusiveBeamSources119

6.2.2Nozzle-BeamSources119

6.3BeamEnergyVariationforEffusiveandNozzle-BeamSources123

6.4TheDesignofNozzle-BeamSystems124

6.5Molecular-BeamDetectors126

6.6DetectorRotation128

6.7SampleManipulators129

6.8Beam-ModulationDevices131

6.9ExperimentalSystemsforDiffractiveScatteringfromSurfaces133

6.10TheInfluenceoftheTransferWidthoftheApparatusandofSurface

PerfectiononMeasuredIntensities137

7.StructuralInvestigationsonSurfacesofIonicCrystals140

7.1DiffractionStudiesonLiF(1OO)140

7.2DiffractionStudiesonNi0(100)146

7.3DiffractionfromOtherIonicMaterials147

8.StructuralInvestigationsonSemiconductorSurfaces148

8.1Helium-DiffractionStudiesonSi(111)andSi(100)148

8.2HeliumDiffractionfromGaAs(HO)152

8.3DiffractionfromGraphite154

8.4DiffractionfromLayerCompounds155

8.5Helium-DiffractionStudiesfromOtherSurfaces156

9.StructuralInvestigationsonMetalSurfaces157

9.1Introduction157

9.2HeliumandHydrogenDiffractionfromClose-PackedMetalSurfaces157

9.3HeliumDiffractionfromfcc(110)andbcc(112)Planes158

9.4HeliumDiffractionfromSteppedMetalSurfaces160

10.StructuralStudiesonAdsorbate-CoveredSurfaces162

10.1Introduction162

10.2HydrogenAdsorptiononNi(110)163

10.3OxygenAdsorptiononNi(110)171

10.4OxygenAdsorptiononCu(110)173

References174


	page1
	page2
	page3
	page4

