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! " lecturers: 

! " Ralf Klessen (ZAH/ITA), Albert-Ueberle-Str. 2, 69120 Heidelberg 

rklessen@ita.uni-heidelberg.de, 06221 / 548978 

! " Stefan Jordan (ZAH/ARI), Möchhofstr. 12-14, 69120 Heidelberg 

jordan@ari.uni-heidelberg.de, 06221 / 541842 

! " time and location: 

! " Thursday, 15:15 - 17:00 hours 

Philosophenweg 12 -- Kleiner Hörsaal 

! " tutorial: 

! " Tutorial: time and day to be determined 
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! " list of recommended literature for the course  
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! " general literature  
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(Hubble Ultra-Deep Field, from HST Web site) 
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(Hubble Ultra-Deep Field, from HST Web site) 
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(HST: Whitmore & Schweizer: Antennae galaxies) 
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(NGC4622: from the Hubble Heritage Team) 

young (massive) 

stars are associated 

with spiral density 

waves 

older stars are more 

evenly distributed 

throughout the 

galaxy  
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On the night sky, you see stars and dark clouds. Most stars are in   

the disk of the Milky Way. 

The brightest stars are massive and therefore young (or very close). 
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(from Carroll & Ostlie, Fig 24.6) 
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M81 im Optischen 

M81 bei 24 µm M81 in Radiowellen 

M81 bei 8 µm 
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The Orion molecular cloud is the birth- place 

of several young embedded star clusters. 

The Trapezium cluster is only visible in the IR 

and contains about 2000 newly born stars. 

Orion molecular cloud 

Trapezium 

cluster 
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(color composite J,H,K 

by M. McCaughrean,  

VLT, Paranal, Chile) 
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(images: Doug Johnstone et al.) 
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(Pleiades: skyfactory.org) 
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Unsere Sonne in verschiedenen Aktivitätsphasen 
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auf der Erde: 

Solarkonstante 

1.37 kW/m2    
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Farbe / Temperatur 

Das Hertzsprung-Russell-Diagramm 
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(credit: NOAO) 
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absorption lines emission lines 
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(Carroll & Ostlie: Figure 8.11) 

stars of different mass (and temperature) show different absorption and 

emission lines --> this can be used to build a spectral classification scheme 
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! " Hertzsprung Russell  

   diagram: using color  

   and (absolute) magnitude 

! " spectral type corresponds 

   to specific color (and  

   temperature) 
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Stellar classification 

scheme: 

-" supergiants (I) 

-" bright giants (II) 

-" normal giants (III) 

-" subgiants (IV) 

-" main-sequence  

  (dwarf) stars (V) 

-" subdwarfs (VI) 

-" white dwarfs  
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Herzsprung Russell  

diagram with known stars  
(from Kaler: Stars and Stellar 

Spectra) 
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(Carroll & Ostlie: Figure 8.14) 

 abs. magn.  

           luminosity 

 color  

          temperature 
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(Carroll & Ostlie: Figure 8.14) 
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(Carroll & Ostlie: Figure 8.14) 

 abs. magn.  

           luminosity 

 color  

          temperature 
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(Carroll & Ostlie: Figure 16.3) 
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