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How do galaxies form and evolve?

Hubble Ultra Deep Field

One of the key questions in modern astrophysics:

• A Science Vision for European Astronomy, ASTRONET, 2007

• Science Vision and Infrastructure Roadmap, ASTRONET, 2022 (DRAFT)



Gaia DR2



Gaia EDR3



Astronomical measurements in Galactic Astronomy

How did our galaxy and its components form? 

• Galaxy gravitational 
potential                      
(mass distribution)


• History and evolution





Measurements: Gaia mission
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Instruments

• Positions on the sky


• 


• distance


• parallax 


• transverse velocities


• Proper motions 
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• Chemical elements
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What we think the MW looks like

Sun

M.S. Pawlowski

 NASA/JPL-Caltech/R. Hurt (SSC/Caltech)

Bulge



Dynamics: Orbits & Milky Way potential



•Hand-on exercises

•Analysis of Gaia data

•Orbits in Galactic potentials

•Paper reading and discussion (journal club)



• Short tasks

1.Gaia Archive & Gaia measurements

http://
archives.esa
c.esa.int/

gaia/

2.Statistical astronomy, Besançon model



Dr. Mark Gieles 

(ICCUB-ICREA) 

Collisional dynamics


• Basic concepts for collisional systems: 
relaxation, core collapse, etc

• Dynamics of Globular Clusters 


Nov 2022

• Lectures from invited professors



Short tasks + presentations

Hands-on work

Participation

40%


Exam 

5/10 required

Exam date: TBD with students


60%

Evaluation



Master’s thesis
• Open clusters

• Galactic Disk dynamics

• Satellite galaxies

• Stellar evolution

• Population synthesis

• White dwarfs


•

F. Anders, T. Antoja, L. Balaguer, J. M. Carrasco, F. Figueras, M. Gieles, 

C. Jordi, X. Luri, E. Masana, J. Miralda, M. Romero-Gomez

• Big Data and Machine learning 

• Galaxy formation and cosmology 

• Spectroscopic stellar surveys 

• Globular clusters

• Light pollution

• etc


