
VII

Contents

Prefece XIII

Part I History - Mathematics - Instruments - Observational Procedures •
Polarigenic Mechanisms 1

1 Introduction and History 3
1.1 General History 3
1.2 Early Astronomical Polarimetry 14
1.3 The Dawning of Stellar Polarimetry 16
1.4 The Discovery of Interstellar Polarization 17
1.5 Intrinsic Polarization 20
1.6 Circular Polarization 22
1.7 Polarization and Geometry 22
1.8 Chirality and the Origin of Life 24
1.9 Conclusion 25

References 27

2 The Polarization Ellipse 33
2.1 Electromagnetic Waves 33
2.2 The Ellipse Figure 35
2.3 The Poincaré Sphere 42
2.4 Conclusion 44

References 45

3 The Algebra of Polarization 47
3.1 Introduction 47
3.2 The Jones Calculus 47
3.3 The Description of Scattering 52
3.4 Poincaré Sphere 55
3.5 Conclusion 57

References 57

4 The Stokes Parameters 59
4.1 Introduction 59
4.2 The Mueller Calculus 63

Bibliografische Informationen
http://d-nb.info/991680960

digitalisiert durch

http://d-nb.info/991680960


VIII I Stellar Pclarimetry

4.3 Normalized Stokes Parameters 65
4.4 The Practicality of Stokes Parameters 66
4.5 Additivity Theorem for Small Polarizations 68
4.6 Conventions in Astronomical Polarimetry 71
4.6.1 Linear Polarization 71
4.6.2 Circular Polarization - Handedness 71
4.7 Polarization Magnitudes 75

References 76

5 Polarization Statistics and Data Treatment 79
5.1 Introduction 79
5.2 Basic Statistics 79
5.3 The Statistics of p 82
5.4 The Statistics of Position Angle 86
5.5 Instrumental Correction 88
5.6 Intrinsic/Interstellar Separation 89
5.7 Interpreting Measurements 93
5.7.1 Polarization and Small Samples 93
5.7.2 Detection of Polarizational Differences 94
5.7.3 Data Assemblies 95
5.7A Polarimetrie Period Searches 97

References 98

6 The Basics of Polarimetrie Elements 101
6.1 Introduction 101
6.2 Polarizers 202
6.2.1 Dichroic Polarizers 103
6.2.2 Biréfringent Polarizers 204
6.2.3 Reflection Polarizers 109
6.3 Retarders 220
6.3.1 Biréfringent Retarders 212
6.3.2 Reflection Retarders 225
6.3.3 Tunable Wave Plates 227
6.3.4 Axis Determination of Wave Plates 228
6.4 Metallic Reflection 229
6.5 Depolarizers 220
6.6 Detectors 222
6.7 Notes on Polarization and Related Observations 123

References 124

7 Pre-measurement Distortions 227
7.1 Introduction 127
7.2 The Earth's Atmosphere 127
7.2.1 Induced Polarization 228
7.2.2 Depolarization Effects 128
7.2.3 Faraday Rotation 229



Contents IX

7.2.4 Sky Background 229
7.2.5 Effects of a Variable Equivalent Wavelength 230
7.3 The Telescope Optics 230
7.4 Optical Depolarization 135

References 137

8 Polarimetrie Principles and Instruments 239
8.1 Introduction 139
8.2 Rotation of a Polarizer or Wave Plate 142
8.3 Fixed Position Records 246
8.4 Continuous Rotation Records 249
8.5 Variable Phase Delay Modulators 250
8.6 Simultaneous NSP Measurements 252
8.7 Spatial Recording of the Polarimetrie Modulation 152
8.8 Spectropolarimetry 254
8.9 Polarimetrie Instruments 256
8.10 Instrument Calibrations 361
8.10.1 Reference Frame 162
8.10.2 Standard Stars 163
8.10.2.1 Polarized Standards 263
8.10.2.2 Unpolarized Standards 167
8.10.3 Other Useful Catalogues 267

References 169

9 Some Polarigenic Mechanisms 275
9.1 Introduction 175
9.2 The Presence of Magnetic Fields 175
9.2.1 Zeeman Effect 175
9.2.2 Hß Magnetography 280
9.2.3 Differential Saturation of Zeeman Components 282
9.2.4 Zeeman-Doppler Imaging 183
9.2.5 Resonance Radiation - The Hanle Effect 285
9.2.6 Synchrotron Radiation 288
9.3 Electron Scattering - A Simple Stellar Model 2 90

References 293

Part II The Interstellar Medium - Binary Stars — Early and Late Type Stars -

Variable Stars 295

10 Interstellar Polarization 297
10.1 Introduction 197
10.2 Polarization Growth with Distance 297
10.3 Polarization and Extinction 199
10.3.1 p/Av 199
10.3.2 p/£(B-v) 199
10.3.3 Relationship between p and R 201
10.4 The p{l) Curve 203



x | Stellar Polarimetry

10.5 Rotation of Position Angle 207

10.6 Circular Polarization 208

10.7 Origin and Alignment Mechanism 210

10.8 DIBS 223
10.9 Particle Types and Galactic Structure 214

10.10 Stellar Clusters 226

10.11 Simple Models 228
10.12 Beyond the Galaxy 225

References 226

П Binary Stars 233

11.1 Introduction 233

11.2 Eclipsing Binaries 233

11.3 Close Binaries 236

11.4 Binary Orbit Theory 238
11.4.1 Data Analysis by a Geometric Method 242
11.4.2 Analysis of Data by Fourier Methods 243

11.5 AM Her Stars - Polars 245
References 249

References to Binary Stars and Models 249
References to AM Her Stars - Polars 251

12 Stars With Magnetic Fields 253

12.1 Introduction 253

12.2 Magnetic and Ap Stars 254
12.3 Helium Rich/Weak Stars 263

12.4 White Dwarfs 264
References 268

References to Magnetic and Ap Stars 268
References to Helium Stars 270
References to White Dwarfs 270

13 Early-type Stars 273
13.1 Introduction 273

13.2 Be Stars 274

13.2.1 Polarimetrie Spectral Behaviour 274
13.2.2 Temporal Variations 282

13.3 Disc Orientations 285
13.4 Be Star Models 286

13.5 Herbig Ae/Be Stars 293

13.6 Early-Type Supergiants 296

13.7 Wolf-Rayet (WR) Stars 299

13.8 Luminous Blue Variables 302
References 304

References to Introduction 304
References to Be Stars 304



Contents XI

References to Disc Orientations 306

References to Be Star Models 307

References to Herbig Ae/Be Stars 308

References to Early-Type Supergiants 309

References to Wolf-Rayet (WR) Stars 309

References to Luminous Blue Variables 310

14 Late-type Stars 322
14.1 Introduction and Surveys 312

14.2 Late-Type Supergiants 323

14.3 Mira Variables 315

14.4 AGB and R Cor Bor Stars 328

14.5 Symbiotic Stars 321

14.6 Carbon Stars/RVTauri Stars 325

14.7 FK Comae Stars 325

14.8 Infrared Stars 326

14.8.1 Molecular Clouds 328

14.9 Red dwarfs/BY Dra Stars 329

14.10 Non-Extreme Late-Type Stars 330

References 331

References to Introduction and Surveys 332

References to Late-Type Supergiants 332

References to Mira Variables 333

References to AGB and R Cor Bor Stars 334

References to Symbiotic Stars 334

References to Carbon Stars/RV Tauri Stars 335

References to FK Comae Stars 335

References to Infrared Stars/Molecular Clouds 335

References to Red Dwarfs/BY Dra Stars 336

References to Non-Extreme Late-Type Stars 336

15 General Stellar Variability 337

15.1 Introduction 337

15.2 Х-Ray Sources 338

15.2.1 SS433 340

15.3 TTauri Stars 342

15.4 Solar-Type Stars 344

15.5 RS Can Ven (CVn) Stars 346

15.6 RVTauri Stars 349

15.7 Pulsating Stars 350

15.8 Novae 352

15.9 Supernovae 354

15.10 Pulsars 354

15.11 Stars within Nebulosities and Stellar Discs 355

15.12 Gravitational Lensing 356

15.13 Extra-Solar Planets 357



XII I Stellar Pclarìmetry

References 358
References to Introduction 358
References to Х-Ray Sources 358
References to TTauri Stars 360
References to Solar Type Stars 360
References to RS Can Ven Stars 361
References to RVTauri Stars 362
References to Pulsating Stars 362
References to Novae and Supernovae 362
References to Pulsars 363
References to Stars With Discs 363
References to Gravitational Lensing 364
References to Extra-Solar Planets 364

Appendix A The Fresnel Laws 367
A.I Introduction 367
A.2 Optical Interfaces 367
A.2.1 Reflection at a Denser Medium 368
A.3 Reflection at a Dense- to Less-Dense Medium 375
A.4 Metallic Reflection 380
A.5 Handedness Calibration 382
A.5.1 IAU Definitions 384

References 384

Appendix B Papers of the AJ Series 387

AppendixC Reference Abbreviations 392

Acknowledgements 395

Author Index 397

Cited Stars/Objects 407

General Index 423


	IDN:991680960 ONIX:04 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4
	Seite 5
	Seite 6

	Bibliografische Informationen
	http://d-nb.info/991680960



