


Contents

PrefaceFranceA.Cordova

Multiwavelength(λλλ)Astrophysics:AnOverviewMartinC.Weisskopf1

Part1:TheScientificImpactofMultiwavelengthObservations5

1TheHotSolarEnvelopeR.GrantAthay7

1Introduction7

2TheSolarInterior11

3OverviewoftheSolarAtmosphere13

4ThePhotosphere18
5TheChromosphere22

6TheTransitionRegion29
7TheCorona36

References46

2ActiveLate-TypeStarsJeffreyL.Linsky49
1WhatisStellarActivity?49

2SomeBasicQuestionsofStellarActivityResearch51

WhatTypesofStarsareActive?51
WhatStellarParametersControlActivity?51

WhatarethePhysicalMechanismsResponsibleforActivity?54
3MultiwavelengthProbesofMultilayerActivity55

OpticalandInfraredPhotometry55
OpticalSpectroscopy59

UltravioletSpectroscopy63

X-rayPhotometryandSpectroscopy71
RadioObservations73

4ExamplesofMultiwavelengthStudiesofActiveStars76

RSCanumVenaticorumSystems77
MDwarfStars83

5ConcludingThoughts87

References88

3HotStarsTheodoreP.Snow93

1Introduction93

2PhysicalProcesses95

3MultispectralResearchonHotStars98

BasicStellarProperties99
OBStarWinds100

B-emissionStars101
CompactStellarCores103



HotStarsinBinarySystems104

4SummaryandConclusions105

References106

4CataclysmicVariablesPaulaSzkodyandMarkCropper109

1Introduction109

2DataBase109

3Results110

DiskCVs110

A.TheFluxDistributionoftheDisk110

B.ChangesDuringDwarfNovaOutbursts114

MagneticCVs118

A.TheFluxDistribution119

B.VariableComponents121

TheUnderlyingStars123

4Summary126

References127

5X-rayBinariesKeithO.Mason133

1Introduction133

2GeneralBackground133

3OrbitalVariationsinHigh-MassX-rayBinaries135

4OrbitalVariationsinLow-MassX-rayBinaries138

5ExoticRadioObjects:CygX-3andSS433141

CygX-3142

SS433145

6FlaringandBursts147

FlaresinScoX-l147

X-rayBursts149

7TransientSources150

8Conclusion153

References154

6TheClassicalNovaOutburstSumnerStarrfield159

1Introduction159

2ASummaryoftheNovaOutburst160

3ANovaasaThermonuclearEvent161

4ObservationsofNovaeinOutburst165

ThePhasesoftheOutburst166

ObservationsofRecentNovae168

OpticalStudies171

UltravioletStudies174

InfraredStudies175



RadioStudies179

X-rayStudies180

5SummaryandDiscussion182

References185

7X-rayandy-rayBurstsD.HartmannandS.Woosley189
1Introduction189

2X-rayBursts190

SalientFeatures190

XXXStudiesofX-rayBurstSourcesinQuiescence194
SimultaneousXXXObservationsofX-rayBursts196

3Multi-WavebandAnalysisofy-rayBursts200

Salienty-rayBurstFeatures201
Non-simultaneousXXXStudiesofy-rayBursts204
A.Radio205

B.Infrared205

C.Optical205
D.X-rays206

SimultaneousXXXstudiesofy-rayBursts209
A.frays209
B.Radio209

C.TheSoftX-ray-y-rayConnection209
D.OpticalFlashesfromy-rayBursts211

4TheoreticalIssues215

X-rayBurstModels215

y-rayBurstModels217
TheSoftGammaRepeaters220

APossibleModelforGamma-rayBursts220

5StrategiesforXXXObservationsofy-rayBursts223
References225

8SupernovaeandSupernovaRemnantsRogerA.Chevalierand
FrederickD.Seward235

1Introduction235
2ObservationsofSupernovae236

TypelaSupernovae236
TypeIbSupernovae236

TypeIISupernovae239

3InterpretationandFutureProspects245

ShockHeatingbytheInitialExplosion245
RadioactiveEnergyInput246

CircumstellarInteraction247
PulsarEnergyInput250

4SupernovaRemnants251
Tycho'sRemnant(2.5Kpcdistant,415yearsold)252

Kepler'sRemnant(4Kpcdistant,383yearsold)255
TheCygnusLoop(0.8Kpcdistant,~15,000yearsold)256



PuppisA(2Kpcdistant,3700yearsold)258

TheCrabNebula(2Kpcdistant,933yearsold)259
Pulsars261
Summary262

References262

9InterstellarMatterwithinEllipticalGalaxiesMichaelJura267

1Introduction267

2Cold(T<100K)InterstellarMatterinEllipticals269

AtomicandMolecularGas269
Dust270

3Warm(T~10,000K)InterstellarMatter271

4Hot(T>106K)InterstellarMatter271

5TheoreticalModels272

InterstellarMatterasaProbeofGalacticStructure273
OriginandEvolutionofInterstellarMatter274

6Summary275

References276

10ActiveGalacticNucleiC.MeganUrry279
1Introduction279

2Blazars281

BlazarCharacteristicsandVariability281

ObservedBroad-BandContinuum284
SimpleSynchrotronSelf-ComptonModels288

InhomogeneousModels290
ThePromiseofMultiwavelengthBlazarSpectra294

3Non-BlazarEmission-LineAGN295

ObservedBroadBandContinuum295
A.Radio-to-InfraredPowerLaw296

B.DustEmissionintheInfrared297
C.NearInfraredExcess297

D.StarlightfromtheHostGalaxy298

E."BlueBumps"298
F.X-rayPowerLaw299
TheBigBlueBump299

BroadBandX-rayEmission304

EmissionLines306
4Conclusions309

References311



Part2:MultiwavelengthTools317

11DataBasesandAnalysisCentersThomasJ.Chester319

1Introduction319

2DataBases320

3AnalysisCenters326
4PlansfortheFuture330

Appendix331

References331

12MultiwavelengthObservingTodayFranceA.Cordova337

1Introduction337
2CapabilitiesoftheObservingInstruments337

Gamma-rays338
X-rays339

ExtremeUltraviolet340
Ultraviolet340

Optical342
Infrared343

SubmillimeterandMillimeter344
Radio344

3Campaigns346
TheInternationalHalleyWatch(IHW)346

HotStars347
Cool,ActiveStars347

X-rayBursters348
CataclysmicVariables348

X-rayBinarieswithResolvedRadioComponents349
ActiveGalacticNuclei350

4Recommendations351

Weather351
Communications352

Organization/Coordination353

ProposalReviewandScheduling353
ObtainingSimultaneousMultiwavelengthCoverage355

DataAnalysis356

Funding357
GeneralConsiderationsforCoordinationObservations:ASummary358

5Epilogue359

References360

13FutureSpaceInstrumentationforMultiwavelengthAstrophysics

GerardA.Kriss361
1Introduction361



2DesirableCharacteristicsofFutureInstruments362

MultiwavelengthPointedPlatforms362

MultiwavelengthSurveyInstruments364

3PointedInstrumentsforMultiwavelengthObservations366

SpEx-TheSpectroscopyExplorer366

TheHubbleSpaceTelescope368

EUVE-TheExtremeUltravioletExplorer369

Lyman-TheFarUltravioletSpectroscopicExplorer370

SYNOP371
Argus-AMultidiscipline,Multiwavelength,MonitoringSpacecraft372

4SurveyInstrumentsforMultiwavelengthObservations373

HETE-TheHighEnergyTransientExperiment373

TheSovietGRANATExperiment375

ASTRE-TheAll-skySupernovaandTransientExplorer376

All-skyX-rayMonitorsforSimultaneousMultiwavelength

Observations378

5SingleWavebandInstrumentswithMultiwavelengthApplications379

ROSATandSPECTROSAT379

TheGamma-RayObservatory381

TheX-rayTimingExplorer382

AXAF-TheAdvancedX-rayAstrophysicsFacility382

TheSpaceInfraredTelescopeFacility383

TheX-rayLargeArray384

ESAPlannedMissionsIncludingtheX-rayMulti-MirrorMission385

(XMM)

PlannedJapaneseMissionsIncludingASTRO-D386

USSRSpaceExperimentsforMultiwavelengthAstrophysics386

6MultiwavelengthInstrumentsforthe1991SolarMaximum388

7Conclusions389

References390

Index393




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

