Contents

1 WarmingtotheSun ..., 1
The Solar System ..........evuieeniieiiiiiiiiiiiannnnn. 1
TheSun ... 6
Source of Energy and Luminosity ...................... 9
Interiorof the Sun ...........cccoiiiiiiiiiiiiiiii., 10
The Sun’s Atmosphere ..........coooviiiiiiiiiiinnnnn.. 14
Other Solar Radiation ..........cccoiviiiiiiiniiann.. 23
The Sun’s Magnetic Field .....................ol 25
The Sun-Earth Relationship ................coooiia 27
Alternative Modelsof theSun ........................ 28
WebNOtES ..ooiiiiiiiiiiiiiiiii it 31

2 ProbingtheSun ..ot 33
Early Solar Probes ........c.ccoiiiiiiiiiiiiiiiiiiinnen, 33
Recent Solar Probes ....................... eeeiaenea. 39
Future Solar Probes .........ccccoiiiiiiiiiiiiiiiinnn.. 55
WeD NOtES ..uuuiiiiiiiieiiiiii e et eeaeaeeeaaaaaenns 58

3 Activity in the Photosphere ...............c..ooiieel. 59
Granulation ...t 59
RJV111:] 070 2 S 62
Faculae, Flocculiand Plage ............ccccoviiiinnen, 74
Web NOtES ..ooviiiiiiiiii it iiiiieeeeeeeeeenns 77

4 Activity in the Chromosphere and Corona ............... 79
Spicules ....oiiiiiiii e 79
Prominences and Filaments .................... ... 83
Solar Flares .......oovviiiiiriiiiiiiiiiiiiciiiieaenns 88
Coronal Mass Ejections .........cccceeevviivnnninnnnnnn. 95

ix

Bibliografische Informationen digitalisiert durch E I‘% HIF
http://d-nb.info/1013145836 1B I‘ THE



http://d-nb.info/1013145836

Contents

Coronal Holes .........cccvviiiiiiiiiiiniiiieiiiiian, 100
Coronal Bright SPots .......cccoeeiiiiiiiiineenennennn. 103
Web NOteS «.viviiiiiiiii it 104
Eclipses and Transits ..........cccocevveiiiiininiiiiiannnn, 105
Solar EclipSes .....vvvviiiiiiiiiiiniiieieiaeiaaianans 105
Lunar Eclipses ........cciiiiiiiiiiiniiiiiiiiiiaiaannn.. 113
Solar TransSits .........eevviiiiiiiiiiineeiiinenininannns 114
Web NOteS ..ovviiiiiiiii it 120
ObservingtheSun .............. ..., 121
Safe Solar Observing ............ccoovveiiiiiiiinnans, 121
White Light Solar Observing ......................... 122
Hydrogen Alpha Solar Observing .................... 131
H-alpha Telescopes ..........cooiviiiiiiiiiiiinnnnn... 133
Calcium II K Solar Observing ........................ 145
Finding Directionsonthe Sun ....................... 149
Heliographic Coordinates ................ccoovueee... 150
Web NOtes ..oovviiiiiiiiiiiiiiiiiiiiieieiaeieiiiiiias 151
Satellite Imagesof the Sun ............cooiiiiiiiiinn.. 153
SOHO Satellite Images ...........ccceeviiiuinneennnn. 153
SDO Satellite Images .........cccoevviviinnneneeninnn. 160
Solar MOMmitor ........ccoeviviiiiiiiiiiieiieaiieeeaaans 160
Solar Data Analysis Centre ..............cceevvvennn.. 167
Helioviewer and JHelioviewer ........................ 168
STEREO 3D Imagesof theSun ....................... 170
Web NOtes ..oviiiiiiiiiiiiiiiiii i eeiieieaiaaaes 174
Space Weather ..........coooiiiiiiiiiiiiiiiii s 175
The SolarWind ....... ..ottt 175
Space Weather .......... ..., 184
Pa\11 () ¢ S 187
CosmiCc Rays .....ccovniiiiiiiiiiiiiii . 192
Tracking Solar Storms ................oooeiiiiial, 193
Space Weather Websites .............cccevvieinveennn. 194
Web NOtes ...coiiiiiiiiiiiiiiiiiiiiieiiieiiieiaaaaas 199
The Sun and Earth’s Climate ........................el 201
Climate and Weather ................ccocevvinnneenn.. 201
Changes in Climate ................ PO 204
Climate and the Sunspot Cycle ...................... 211
The Overall Picture ............ccooeiviiiiiiiennnnn... 215

WED NOLES ittt ittt iae e teeteeseennnannnnas 216



Contents Xi

10 TheSunand Stars ....coeviiiiniiiiiniiiiiiiiiieieeeenns 219
Distance to Stars ......oviiiiiiiiiie i 219
Brightness of Stars .........coooiiiiiiiiiiinniinn., 221
Temperature of Stars ..........ccociiiiiiiiiinnn.. 222
SiZe Of StArS ..oviiiee i et 223
Spectral Classification of Stars ...................... 225
Star Formation and Stellar Evolution ............... 228
The Fateof the Sun  ......ooiiiiiiiiiiiiiiiinas, 234
WeED NOtES vttt ie i ieeiieaennens 235

L@ (o LT | o 237

Aboutthe author ......oooiiiiiii i, 245



