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Gaia view of the Milky Way Galaxy (as of April 2018 DR2)
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Gaia Satellite
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Trigonometric Parallax
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<— Total brightness and color of the stars

<— Total density of the stars

<— Interstellar dust that fills the galaxy

Gaia DR2: high precision measurements for

1 . 7 × 109 stars
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Views of the Milky Way

Our galaxy
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Seen protected on the sky

We live in the Milky Way’s disk

How many of you have seen the MW?
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Schematic View of the Galaxy

Disk (youngest stars) 

Bulge 

Halo (oldest stars) 

Spiral Arms 

Bar
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The MW also has a bar

Not as pronounced as this
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Structure of the Galaxy
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Milky Way



Molecular Clouds
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Extinction Laws
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The Galactic Center
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The Galactic Center
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The Galactic Center
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Rotation of the Galaxy
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Galactic  
Rotation
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Rotation Curve of the 
Galaxy

Dark matter dominates
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Stellar Populations

Concept:

A single generation of stars characterized by: 
• same age 

• same chemical composition 

• spacial distribution 

• cinematics
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=> Several stellar populations coexist in most galaxies
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The Milky Way:  

Stellar Populations
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The Milky Way:  
• Thick and Thin Disks 
• Halo and Bulge 

The thick disk is purely stellar 
in contrast with the thin disk, 
rich in gas and dust.

Seen in other galaxies as well

Stellar Populations
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Stellar Populations

 Oldest ---Older----Younger-----Youngest

    Halo ----Bulge----Thick Disk---Thin Disk
      |                |                  |                       |

      |                |                  |                       |

Halo 
Population II

Extreme 
Population I

Intermediate Pop II 
Disk Pop I/II 

Intermediate Pop I 

The Milky Way:  

> 10 Gyr                    > 8 Gyr         < 8 Gyr + gas
      |                |                  |                       |
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Stellar Populations

Tools for its study: 

Resolved systems: HR Diagram 
                    CM Diagram

Unresolved systems: Photometry 
               Spectroscopy 
               Spectral synthesis
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HR Diagram
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CM Diagram
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Stellar Populations in the HRD/CMD
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