
Contents

1 Introduction 1
1.1 What is PlasmaTurbulence? 1
1.2 HistoricalDevelopment 2

1.2.1 View fromTurbulenceResearch 2
1.2.2 View from SpacePlasma Research 4

References 9

2 TheoreticalBackground 11
2.1 Elementsof PlasmaPhysics 11

2.1.1 OriginandPropertiesof Plasmas 11
2.1.2 Magnetohydrodynamics 15
2.1.3 FundamentalPlasmaProcesses 22

2.2 Elementsof TurbulenceTheories 28
2.2.1 FluidTurbulence 28
2.2.2 PlasmaTurbulence 36

References 37

3 Multi-SpacecraftMeasurements 39
3.1 The ClusterMission 39

3.1.1 Need forMulti-PointMeasurements 39
3.1.2 SpatialAliasing 43

3.2 AnalysisMethods 45
3.2.1 Single-PointMethods 45
3.2.2 Eigenvalue-BasedMethods 58

References 63

4 TurbulencePropertiesin Space Plasma 67

4.1 SolarWind Tubulence 67
4.1.1 EarlierObservations 67
4.1.2 Three-dimensionalEnergy Spectrum 69



4.1.3 DispersionRelation 72
4.2 TurbulenceAcrosstheBow Shock 74

4.2.1 ForeshockandMagnetosheath 74
4.2.2 EnergySpectraandAnisotropy 76
4.2.3 DispersionRelation 80
4.2.4 PropagationPattern 81

4.3 Summary 83
References 84

5 Impacts on RelatedSubjects 87
5.1 PlasmaPhysicsandTurbulenceTheories 87

5.1.1 Wave-Wave Interactions 87
5.1.2 Wave-ParticleInteractions 89
5.1.3 TurbulenceInteractionwithShock Waves 90

5.2 SolarSystemScienceand Astrophysics 91
5.2.1 LessonsFrom SolarWind Turbulence 91
5.2.2 Turbulencein OtherAstrophysicalSystems 91

5.3 SpaceWeatherandEarthScience 94
5.3.1 GeomagneticStormsand Substorms 94
5.3.2 ModulationofCosmic Ray Flux 96

References 99

Index 101


	page1
	page2

