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Programme: 

1. Introduction
2. Astronomical measurements
3. Statistical astronomy
4. Galactic Structure  
5. Galactic Kinematics
6. Fundamental equations of stellar dynamics
7. Stellar orbits in the Milky Way potential
8. Collisions and encounters of stellar systems
9. An introduction to the chemical evolution of the Milky Way
10. Formation and evolution of galaxies



What we 
observe

MW: Stellar constituents, gas, dust & (DM)



Where 
we are 

Galactic Structure + Statistical Astronomy 



Schoenrich & Binney Model

Inflow ~ 25% of 
feed through disk

direct onflow ~ 75% of feed
slightly preenriched

outflow/loss   < 10% of 
processed gas

radial spacing 0.25 kpc

time spacing 30 Myrs

Churning
-mass exchange between neighbouring rings
-cold gas and stars
-no heating of the disc

Blurring
-stars on increasingly 
eccentric orbits
(heating of the disc) 
broadening of the disc and 
increasing scale height 

Chemo-
dynamical 

models

Structure  Kinematics  Dynamics MW Mass Model 



Towards a chemo-dynamical evolution of 
the MW

How did our galaxy and its components form? 
XXI Century: the MW as a cosmological laboratory 



Gaia + WEAVE + 
large scale 
surveys …

a dream in 1962! 

Galaxy formation and evolution are encoded in the 
location, kinematics (6D) and chemistry of stars

Moderador
Notas de la presentación
ELS – Eggen Linden-Bell and Sandage: 
Top-down model of the  formation of the Milky Way using evidence from stellar kinematics

Cambridge
1986



External 
Galaxies 

Milky Way 

Galaxy outskirts, low-density regime: hard 
to observe and therefore often ignored

The MW: our cosmological laboratory,  
resolved stellar populations 

n-D

The MW and its satellites Galaxy evolution: 
from local Group to high-redshift systems 

Common goals: galaxy formation and evolution

A chemo-dynamical model, processes of gaseous and satellite accretion, 
radial migration, merging, disc formation (in-out) …..

Phase-space DF f(x, v) 
Mass model

Origin and evolution 

IMF, SFH, Gas flows 
Abundance gradients 

Moderador
Notas de la presentación
This n-dimensional space we can explore inside our MW galaxy 



2 years of successful scientific  operation

1st Release: Sep 14th, 2016
2nd Release: April, 2018 

December 19th, 
2014

10:12 CET 





Gaia Catalogue, DR2 25-April-2018

Goals of GA course: 
from the observables to the population synthesis and chemodynamical models

Moderador
Notas de la presentación
A major step from DR1 is that we now have colour information which we can use to construct this beautiful colour image of the night sky. In flux we see slightly different features, with the brighter stars dominating. Zoom in on Ophiuchus and emphasize again the spatial resolving power of Gaia by pointing out M4, zoom in on LMC and SMC.
As I mentioned the Gaia measurements allow us to determine properties of stars, one of those is the amount of dust between us and the star, which is something we need to account for when studying them. Where is all this dust? We can see it here as dark patches, but we can also directly map it.



(http://archives.esac.esa.int/gaia/)

Hand-on exercises: 

- Characterization of open clusters
- Derivation of the DM local density (Kz)



Invited professor :

Dr. Mark Gieles
(ICCUB-ICREA) 

Lectures from visiting professors
Course: Galactic dynamics

In this course, the basic principles on 
Galactic Dynamics learned during the 
school will be applied to some key 
stellar systems in the Galactic halo. 
Examples of them are: 

• Dynamics of Globular Clusters 
• tidal streams
• Potential theory

December, 2019
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