


Contents

Prefacexi
Acknowledgementsxix

Listofabbreviationsxxii

1Historicalintroduction1

1.1Eclipseobservationsofprominences:MiddleAgesto18681

1.2Visualandspectroscopicobservationsofprominenceloops:Secchiand

Young3

1.3Earlyobservationsofcoolloopswiththespectroheliograph,

spectrohelioscopeandbirefringentfilter5

1.4Coronagraphobservationsofhotloopsinthegreenandredcoronal

lines:LyotandDunn10

1.5Startofthespaceera:rocketobservationsoftheSunintheEUVand

X-rayregionsofthespectrum13

1.6Pre-Skylabsolarsatellites:OSO1toOSO717

1.7TheadventofSkylab20

1.8Chronologicalsummary21

References24

2Coolloops:observedproperties27

2.1Introduction27

2.2LimbobservationsinHaandothervisibleregionlines29

2.2.1Introduction29

2.2.2Velocitiesandaccelerations30

2.2.3Magneticfields32

2.3DiskobservationsinHa33

2.3.1Introduction33

2.3.2Generalproperties36

2.3.3Diameter,heightandothergeometricalparameters40

2.3.4Velocitiesandaccelerations44

2.4ObservationsinEUVlines46

2.4.1Introduction46

2.4.2Activeregionloopsystems:generalcharacteristics50

2.4.3Propertiesofindividualloops54



2.5Physicalconditionsincoolloops62

2.5.1Introduction62

2.5.2AnalysisofdiskobservationsinHa63

2.5.3Analysisoflimbobservationsinthevisibleandnear-visibleregions70

2.5.4DiagnostictechniquesforEUVlines72

2.5.5AnalysisofobservationsinEUVlines78

2.6Summaryofdata:coolloops83

References86

3Hotloops:observedproperties92

3.1Introduction92

3.2Observationsinthevisibleregion94

3.2.1Introduction94

3.2.2Propertiesofloopsobservedin/1530.396

3.2.3ObservationsinAA637.4,569.4,andotherlines97

3.2.4Observationsinthecontinuum98

3.3ObservationsinEUVlines98

3.3.1Introduction98

3.3.2Activeregionloopsystems:generalcharacteristics101

3.3.3Propertiesofindividualloops109

3.4ObservationsinX-rays112

3.4.1Introduction112

3.4.2Activeregionloopsystems:generalcharacteristics116

3.4.3Propertiesofindividualactiveregionloops122

3.4.4Propertiesofindividualactiveregioninterconnectingloops125

3.4.5Propertiesofindividualquietregionloops127

3.5Observationsatradiowavelengths130

3.5.1Introduction130

3.5.2Propertiesofindividualloops133

3.6Physicalconditionsinhotloops135

3.6.1Introduction135

3.6.2Analysisofobservationsinthevisibleregion136

3.6.3AnalysisofobservationsinEUVlines138

3.6.4AnalysisofobservationsinX-rays142

3.6.5Analysisofobservationsatradiowavelengths148

3.7Relationshipbetweenloopsobservedindifferentspectralregions153

3.7.1Introduction153

3.7.2RelationshipbetweenX-rayandradioloops153

3.7.3SpatialrelationshipbetweenhotandcoolEUVloops154

3.8Summaryofdata:hotloops155

References159

4Flareloops:observedproperties166

4.1Introduction166

4.2Theroleofloopsinflares:anoverview169

4.3Diskandlimbobservationsinthevisibleregion174

4.3.1Flareloopsystems:generalcharacteristics174



4.3.2Propertiesofindividualloops177

4.3.3RelationshipbetweenloopsobservedinHaandA530.3180

4.4ObservationsinEUVlines181

4.4.1Introduction181

4.4.2LoopstructureofEUVflares183

4.5ObservationsinX-rays196

4.5.1Introduction196

4.5.2LoopstructureofsoftX-rayflares198

4.5.3PropertiesofhardX-ray(HXR)bursts205

4.5.4SpatialandtemporalrelationshipsbetweenhardandsoftX-ray

flareemission215

4.6Observationsatradiowavelengths216

4.6.1Introduction216

4.6.2Propertiesofindividualbursts/loops218

4.7Spatialandtemporalrelationshipsbetweenflareemissionsobservedin

differentspectralregions223

4.7.1Introduction223

4.7.2HaandhardX-rays223

4.7.3Haandmicrowave224

4.7.4EUVandhardX-rays227

4.7.5HardX-raysandmicrowave228

4.8Physicalconditionsinflareloops229

4.8.1Introduction229

4.8.2Analysisofobservationsinthevisibleregion230

4.8.3AnalysisofobservationsinEUVlines233

4.8.4AnalysisofobservationsinsoftandhardX-rays238

4.8.5Analysisofobservationsatradiowavelengths242

4.9Summaryofdata:flareloops245

References250

5Structure,dynamicsandheatingofloops261

5.1Introduction261

5.2Coronalmagneticfieldmodels267

5.2.1Introduction267

5.2.2Force-freefields268

5.2.3Potentialfields274

5.3Modelequationsforthecoronalplasma278

5.3.1TheMHDapproximation278

5.3.2TheMHDequations280

5.4Steady-statestructureofloops288

5.4.1Introduction288

5.4.2Staticmodelsofindividualloops291

5.4.3Steady-flowmodelsofindividualloops304

5.5Thermalstabilityanddynamics312

5.5.1Introduction312

5.5.2Globalthermalstability316

5.5.3Loopdynamics321



5.6MHDstabilityanddynamics328

5.6.1Introduction328

5.6.2MHDstability332

5.6.3MHDwaves_345
5.6.4Non-idealeffectsinwaves357

5.7Theheatingofcoronalloops365

5.7.1Introduction365

5.7.2ACheatingmechanisms370

5.7.3DCheatingmechanisms375
5.8Flareloops383

5.8.1Flareloopdynamics383

5.8.2Flareloopheating385

5.9Summaryandconclusion386

References391

6TheplasmaloopmodelofthecoronaeoftheSunandstars403

6.1Solarmagneticfields404
6.1.1Theoriginofmagneticfields405

6.1.2Photosphericmagneticfields413

6.1.3Chromosphericmagneticfields421

6.1.4Summary423
6.2Magneticfieldsandcoronalplasmaloops425

6.2.1Magnetictopologyinthecorona425

6.2.2Globalelectrodynamics429

6.3Plasmaloopsinstellarcoronae437
6.3.1Hotloopsinstellarcoronae438

6.3.2Coolloopsinstellarcoronae450
6.3.3Physicalconditionsinstellarcoronalplasmaloops452

6.3.4Coronalemissionandotherstellarproperties462

6.3.5Theoryofstellarmagnetism466

6.3.6Prospects469

References471

Additionalnotes481
Nameindex485
Subjectindex491




	page1
	page2
	page3
	page4
	page5
	page6

