
SYLLABUS for course ASTB23, Title: Stars, Galaxies & the Universe Fall 2016 

Fall 2016. The contents will evolve, please download the updates every week. 

_________________________________________________________________________________ 

Lectures: Thursdays 12-14 PO101 (portable unit). Tutorials Thursdays 16-17 PO101.   

Calendar od lectures (L1...L24) and tutorials (T1...T10).  

_________________________________________________________________________________ 

 8 Sept.        L1 + L2,  --           

15 Sept.        L3 + L4,  T1       (last day to add/remove courses on ACORN) 

22 Sept.        L5 + L6,  T2    

29 Sept         L7 + L8,  --      

 6 Oct.        L9 + L10,  --  

13 - no meetings, reading week   

20 Oct.         L11 + L12,  T4   <------- An in-class midterm during L12 

27 Oct.         L13 + L14       T5     

 3 Nov          L15 + L16,  T6    

10 Nov.         L17 + L18, T7    

17 Nov.         L19 + L20, T8   

24 Nov.         L21 + L22,  T9       (last day to drop courses w/o acad penaly) 

 1 Dec.         L23 + L24,  T10     

preliminary date: 5 Dec. 14-17 in MW140  <-------- Final exam  
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 but the titles usually correspond to the relevant chapter titles  

 in the textbook #1.("What are the stars"), #2 ("Life and death of stars"), 

 or #3 ("Galaxies in the Universe"; see web page for more info on textbooks).  

    The relevant chapters/sections of the textbooks 1...3  are indicated as,  

    for instance, textbook1 Chapter 5.1, => [1-5.1], while [L10] would indicate  

    Lecture10 in PDF/PPT form, posted on our web page  

     0. Organization and goals of the course    

     1. Introduction to stellar (and planetary) astrophysics [L1] 

   * Unification of planetary sciences, connections w/physics  

      * Comments on the history of the idea of other stars and planets 

  2. The Present Revolution in Astronomy: An Overview  

        [1-Unnumbered] From p. xvii of textbook 1.  

        PLEASE READ - it's a very good overview, we skipped it  

        during the lecture as it is indeed long, but you should  

        read the whole 150+ page textbook, and questions from the this 

        Overview may be asked on the quiz, as they relate to the Universe, for instance. 

Until the midtem, we will follow closely our textbook 1 ("What are the stars")  

Book 1: 

1 What are the Stars?  

 * Historical Introduction   

 * The Photosphere  

 * The Interior of the Sun  

 * The Virial Theorem  

2 Stars as Globes of Gas  

 * A Theory of the Stars  

 * Hydrostatic Equilibrium  

 * Why Does the Sun Shine?  

 * Source of Energy 

3 Eddington’s Theory of the Stars 

 * Radiation Pressure   

 * Radiative Equilibrium  

 * Basic Equations of Stellar Structure  

 * Solution of the Equations of Stellar Structure  





6 Quantum Stars     67 

 * Fowler and Chandra  67 

 * Chandrasekhar’s Theory of the White Dwarfs  71 

 * All Stars will Ultimately Find Peace     77 

7 The Chandrasekhar Limit   79



        Gravity force and potential 

        Spherical systems  & Newton's theorems 

        Potentials of some simple systems 

        Potential- 





    Elliptical galaxies: nature, nurture, or merger?  

    Masses of galaxy clusters   

    Supermassive Black Holes and Active Galactic Nuclei  [8]  

      early history of galaxies 

 24. The Universe     

      [7] Large-scale distribution of galaxies   

      [7.1] Observations of large-scale structure: galaxy clustering 

      [7.2] Expansion of a homogeneous Universe    

      [7.3] Growth of structure: peculiar motions 

            clusters, walls, and voids    

     [8.3] Cosmic Microwave Background Radiation (CMBR) - satellite observations. 

      Observational proof of a flat spacetime in our universe: Boomerag and WMAP 

      experiments 

      The universe in 21st century: Einstein's cosmological constant Lambda  

      returns (Dark Energy) 


