


Contents

Forewordxi

Acknowledgmentsxiii

Parti
TheSolarSystemChapters1-61
1TheSolarSystem3
1.1Introduction3
1.2TheBasicMeasurementsandTheirInterpretation4

2TheSun13
2.1TheSun'sAppearance13
2.2TheSun'sAtmosphere14
2.3Sunspots15
2.4RadioOutputfromtheSun22
2.5TheSunasanEmitterofX-RaysandCosmicRays22
2.6TheSolarNeutrinoProblem22
2.7TheSolarWind23
2.8SolarDiskPhenomena:PracticalExercises23

3TheEarthanditsMoon29
3.1TheEarthasaPlanet29
3.2TheEarth'sForm30
3.3TheEarth'sInterior30
3.4TheEarth'sMagneticField31
3.5TheEarth'sAtmosphere31
3.6Solar-TerrestrialRelationships33
3.7TheMoon'sPhysicalNature34

4TheEarth-MoonSystem41
4.1ThePhasesoftheMoon41
4.2TheRetardationoftheMoon'sTransit43
4.3TheMoon'sOrbit44
4.4TheMoon'sLibrations45
4.5TheTides46
4.6TheMoon'sOrbit:PracticalProjects48

5Eclipses54
5.1Introduction54
5.2TypesofEclipses55
5.3TheEclipseYear56
5.4TheSaros57
5.5DurationofaTotalLunarEclipse58
5.6TheEclipticLimits60



5.7MegalithicMan'sLunarObservatories61
5.8TheValueofEclipses65

6MembersoftheSolarSystem66

6.1Mercury66
6.2Venus69

6.3TheEarth72
6.4Mars72

6.5TheAsteroids81
6.6Jupiter83

6.7Saturn89
6.8Uranus98

6.9Neptune99

6.10Pluto100
6.11Comets102

6.12Meteors104
6.13ZodiacalLight105

6.14TheAgeandOriginoftheSolarSystem106
Problems:Part1113

Parti:FurtherStudy115

Part2

AstrophysicsChapters7-14117
7TheStars:ObservationalData119
7.1Introduction119

7.2AbsoluteMagnitude121
7.3StellarLuminosity122

7.4TheHertzsprung-Russell(HR)Diagram123
7.5BinaryStars126

7.6TheMass-LuminosityRelation138

7.7TheSpectralSequence138
7.8SpectroscopicParallax141
7.9TheCompleteHRDiagramandYerkesClassification142

7.10TheRadiusofaPulsatingStar:PracticalExercise143

7.11Postscript147

Problems:Chapter7148

8StellarAtmospheres150
8.1Introduction150

8.2Temperature150
8.3ChemicalComposition151

8.4ThePhoto-AbsorptionCross-SectionofanAtom152
8.5ModelStellarAtmospheres152

8.6Saha'sEquation154
8.7MeasuredAbundancesofNormalStellarAtmos-

pheres157

8.8DensitiesinStellarAtmospheres157
8.9SpectrumClassification158

9StellarInteriors160
9.1Introduction160

9.2StellarData160
9.3StellarModels161



9.4TheEffectofTemperatureontheMeanMolecular
Weight165

9.5TheStabilityofHydrostaticEquilibrium166

9.6TheMethodofEnergyTransport167
9.7TheMainSequence168

9.8EarlyStagesintheLifeofaStar169

9.9TheSourceofStellarEnergy171
9.10Einstein'sMass-EnergyRelation171

9.11TheFusionofHydrogenintoHelium172
9.12StellarEvolutionafterArrivalontheMainSequence173

9.13TheAgesofStarClusters174

9.14ApplicationtoRealClustersofStars175
9.15TheLaterStagesofStellarEvolution178

Problems:Chapter9179

10StellarMotions180

10.1Introduction180
10.2TheTransverseandRadialVelocitiesofaStar180

10.3TheComponentsofProperMotion181
10.4MeasurementoftheTransverseandRadialSpeedsof

aStar181

10.5TheVelocityofaStarRelativetotheSun182
10.6TheConvergentPointofaGalacticorOpenCluster184

10.7TheParallaxesoftheStarsinanOpenCluster185
10.8TheSolarMotion186

10.9TheDistributionofStellarVelocities187

10.10TheSolarSpeed190
10.11SecularParallaxes190
10.12TheConvergenceofanOpenCluster:Graphical

Exercise191

Problems:Chapter10193

11StellarPopulations:ObservationalEvidence194

11.1Introduction194
11.2StellarClusters194

11.3KinematicBehaviour195

11.4SpectralDifferences196
11.5InitialComposition196

11.6Conclusion196

12StarswithSpecialProperties198

12.1Introduction198
12.2VariableStars198

12.3Wolf-RayetStars206
12.4StarswithExtendedAtmospheres207

12.5Fast-RotatingStars208

12.6MagneticVariables209

Problems:Chapter12209

13Nebulae211

13.1Introduction211

13.2DiffuseNebulae211
13.3InterstellarAbsorption216

13.4PlanetaryNebulae218

13.5SupernovaRemnants219



14CelestialObjectsObservedOutsidetheOpticalSpectrum221
14.1Introduction221
14.2GalacticRadioRadiation221

14.3ExtragalacticRadioSources224
14.4Quasars225

14.5Pulsars227

14.6X-RayAstronomy229
14.7BlackHoles230

14.8Infra-RedObjects231

Part3

GalacticStructureandCosmologyChapters15-18233

15TheGalaxy235
15.1Introduction235

15.2TheMilkyWay235

15.3ReviewofMethodsofMeasuringDistances237
15.4GalacticCo-ordinates238

15.5DistributionofObjectsintheGalaxy239
15.6GalacticRotation239

15.7TheMassoftheGalaxy242
15.8TheSpiralArmsoftheGalaxy242

15.9StellarPopulations244
15.10TheOriginandEvolutionoftheGalaxy244

15.11GalacticCo-ordinates:GraphicalExercise246

15.12GalacticStructure:ExerciseUsing21cmLineData246

Problem:Chapter15249

16TheExtragalacticUniverse250
16.1Introduction250

16.2CataloguesofGalaxies250
16.3TypesofGalaxies250

16.4Hubble'sClassificationofGalaxies253

16.5TheDistancesofGalaxies254
16.6TheSizesofGalaxies257

16.7TheMassesofGalaxies258
16.8TheDistributionofGalaxies259

16.9TheSpectraofGalaxies259
16.10TheAgesofGalaxies261

17Cosmology263
17.1Introduction263

17.2ObservationalDatainCosmology266
17.3TheCosmologicalPrinciple267

17.4TheVelocityofLight267
17.5Einstein'sTheoriesofRelativity270

17.6TheEinsteinUniverse271

17.7TheSteady-StateUniverse273
17.8ObservationalTests274

18Cosmogony276
18.1Introduction276

18.2TheOriginoftheUniverse276

18.3TheOriginoftheGalaxies276
18.4TheOriginoftheElements276



18.5LifeandtheUniverse277

18.6TheAstronomicalFactsofLife278
18.7LifeAsWeKnowIt279
18.8SuitablePlanetsforLife279
18.9TheOriginofLife280
18.10TheSearchforExtra-TerrestrialLife281
Problems:Parts2and3285

Appendix:AstronomicalandRelatedConstants286

Bibliography288

AnswerstoProblems290

Index292


	page1
	page2
	page3
	page4
	page5
	page6



