


Contents

1.Introduction1
1.1GeneralFeaturesofInelasticLightScattering1
1.2OverviewofTopics4

2.RamanScattering
inSemiconductorSuperlattices9
2.1BasicProperties9

2.1.1RamanScattering9
2.1.2ElectronicStructure12
2.1.3SuperlatticePhonons14

2.2OpticPhononsinUltra-Short-Period
GaAs/AlAsSuperlattices27
2.2.1ConfinedPhononsinVeryThinLayers27
2.2.2RealSuperlattices:InterfacePhenomena30

2.3OpticPhononsinIsotopicSuperlattices33
2.3.1StableIsotopesinSemiconductorPhysics33
2.3.2SymmetricSuperlattices38
2.3.3AsymmetricSuperlattices44
2.3.4CompoundSemiconductors46

2.4AcousticPhononsinGaAs/AlAsSuperlattices
GrownalongHigh-IndexDirections49
2.4.1DispersionsandRamanIntensities50
2.4.2ExperimentalResults55

3.ContinuousEmissionofAcousticPhonons63
3.1PhenomenologyoftheContinuousEmission63
3.2Single-Quantum-WellEffects68

3.2.1ContinuousEmissioninaSingleQuantumWell69
3.2.2ContinuousEmissioninMultipleQuantumWells74

3.3StructuresatPhononDispersionGaps77
3.3.1TypesofIntensityAnomalies77
3.3.2Mini-BrillouinZoneEdgeandCenter79
3.3.3InternalGaps81

3.4InterfaceRoughness86



3.4.1TheModel86
3.4.2ComparisontotheExperiment88
3.4.3OtherMethods90

3.5HomogeneousandInhomogeneousLinewidths91
3.5.1ModelCalculations92
3.5.2Indirect-GapSuperlattices94
3.5.3Direct-GapSamples98

3.6ContinuousEmission

andElectron-PhononInteraction100
3.6.1TemperatureDependence

oftheHomogeneousLinewidth100
3.6.2Electron-PhononInteractioninQuantumWells101
3.6.3Short-PeriodSuperlattices108

3.7Magneto-RamanSpectroscopy
withtheContinuousEmission112

4.Optic-PhononMagneto-RamanScattering123

4.1IntroductiontoMagneto-RamanScattering123
4.1.1ResonantRamanScatteringatLandauLevels124

4.1.2ElectronicStructureinaMagneticField125
4.1.3Magneto-RamanProcessesandSelectionRules129

4.2Magneto-RamanScatteringinBulkSemiconductors133
4.2.1Magneto-RamanScatteringinGaAs133

4.2.2ResonantMagneto-PolaronsinInP143
4.2.3DoubleResonancesinCdo.95Mno.05Te149

4.3Magneto-RamanScatteringinQuantumWells153

5.ResonantMagneto-Luminescence163
5.1BulkSemiconductors163

5.1.1LandauLevelFineStructureinGaAs163

5.1.2Magneto-LuminescenceintheQuasi-ClassicalLimit..168
5.2Inter-Landau-LevelScatteringinQuantumWells175

6.ApplicationsandTrends185

6.1RamanScattering
inAppliedSemiconductorResearch185
6.1.1MaterialsCharacterization186
6.1.2In-SituMonitoringofEpitaxialGrowth203

6.2RecentandFutureDevelopments207

6.2.1Near-FieldandNano-RamanScattering208
6.2.2RamanInstrumentation219

References225

Index244




	page1
	page2
	page3
	page4

