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Size of the Milky Way 

• Diameter of the disk 120000 ly 

• Thickness of the disk 1000 ly 

• Diameter of the galactic halo 300000 ly  

• Distance of the Sun from the galactic 
center ~ 25000 ly  

• Mass ~ 120×109 Mʘ 

• Number of stars ~ 200×109 



Total brightness 

Density of stars 

Interstellar dust 
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Hertzsprung-Russell Diagram 
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www.phy.ohiou.edu/~mboett/astro401_fall10/lines.ppt 

or B-V:         -0.4             0.0  +0.6 +1.6 



http://spiff.rit.edu/classes/phys440/lectures/lumclass/lumclass.html 

Hertzsprung – 
Russell 
diagram 





Gaia H-R Diagram 



Stellar Masses 
on the  
HR Diagram  

www.astro.sunysb.edu/mzingale/software/astro/HR_radius_wd.png 
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Mass-Luminosity Relation 

average slope ~3.5   L  ∝  M 3.5 

(solar units) 
 

0.3 - 3.0M

 slope=4.0 

      >3M
     slope=2.8 

  

all data from double-lined spectroscopic binary stars 



 The Milky Way galaxy contains about 200×109            stars 

The Gaia satellite measured properties of  
                 about 1.8×109 stars 

Statistical approach 



The mass function ξ(m) 

dN – the numer of stars with masses  
           in the range (m, m + dm) 

dN = ξ(m/𝑀⊙) d(m/𝑀⊙)  

Edwin Salpeter, 1955 
 
        ξ(m/𝑀⊙) ~ (m/𝑀⊙)−2.35 
               





Massive Stars Are RARE! 



Stellar Properties Review 

adapted from: chara.gsu.edu/~wiita/a1020binariesHR6.ppt 

 Distance: from parallax (limited!!)    

             1.3 pc – 200 pc 
 

Luminosity:  from brightness and distance 
 

  10-4 𝐿⊙ – 106 𝐿⊙  
 

Temperature:  from color (better: spectral type) 
 

  3,000 K  –  50,000 K 
 

Mass:  from period (P) and average separation (R)  

    of binary star orbit 
 

  0.08 𝑀⊙  –  ~100 𝑀⊙ 

 



Star formation timescale  







M-15 
Very old – 
estimated age  
12∙109 yrs 





The Hertzsprung-Russell diagram of stars in M-3 
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Unraveling the chemical and dynamical  

history of our Galaxy 



Motion of stars in the Milky Way 















1902 Heber Curtis 
observed novae stars 
in Andromeda nebula 



1920 Curtis – Shapley debate 

Curtis – the Andromeda nebula is  
      an extragalactic object 

Shapley  - Andromeda nebula is 
 part of the Milky Way galaxy  



M 31 approaches us at 300 km/s 

Vesto Melvin Slipher (1912) 



Edwin 
Hubble 


