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The evolution of the 
universe since matter 
exists 
 
The formation of 
astronomical objects 
(stars and planets, 
galaxies) 
 
The evolution of these 
objects until today 
 
Extreme objects : 
active galactic nuclei, 
neutron stars, 
accreting white dwarfs 
 
 



The formation of galaxies:  
   the early formation of structure 
   how the universe became transparent 
   how massive black holes energize their surroundings 



Galaxies :  
   Orbits of stars and satellite galaxies   
   Dark matter   and alternatives to dark matter 
   Central black hole 
   What happens when galaxies collide 



The nature of galaxies:  
   Stars and the interstellar medium 
   Extreme stellar objects 
   Galaxy properties throughout the universe 
   Finding the small objects cosmology predicts 

XMM-Newton (ESA) 



The nature of galaxies:  
   Stars and the interstellar medium 
   Extreme stellar objects 
   Galaxy properties throughout the universe 
   Finding the small objects cosmology predicts 

XMM-Newton (ESA) 



NGC6522 Arp3190 
M2III, [Fe/H]=-1.1 
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Not just pretty images…  
              spectroscopy says more 
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Strasbourg astronomical 
Data Center   
 
Access to the telescope archives 
of the world 
 
Tools to visualize the contents 
 
Almost a million queries a day ! 



25 years already ! 



The various states of matter 

Planets, stars, gas and dust in galaxies 

The large scale universe and cosmology 

Physical modelling 

Images, spectra, particle fluxes, waves 

Numerical simulations 

Databases in the big data era 



A PhD in astrophysics 
 
Or otherwise straight to business : 

•  Applied computer sciences : consulting, 
database management, big data 
analysis, image manipulation, numerical 
simulation (not only in astronomy!!) 

•  Astronomy and science for the greater 
public 

•  Teaching 

•  Your own ideas… 



Emmanuel Chereul  (1994) 

A PhD on the dynamics of stars in the Milky Way 

Moves from astronomy to the Plateform Animage 
Research engineer, then managing. 

Now: head of a company he has 
created -  Voxcan 



Sébastien Vauclair   (2001) 

PhD in observational cosmology, 
Toulouse : constraints from X-ray emitting 
galaxy clusters on cosmological models. 

laclefdesetoiles.com 

Sets up a company that sells 
astronomy equipment for 
amateurs.  

cosmodiff.com 

Shop : rue Romiguière 
Toulouse 

bijouxsolaires.com 

Also consults professionally on light 
pollution and how to limit 



Antoine Amend  (2008) 

Master’s thesis on the internal structure of stars and the measure of the amount of 
lithium the big bang produced (Geneva Observatory). 

2010 IT-Consultant  with Cambridge 
Technology Partners, Switzerland  (applications 
for mobile phones). 

2015 Head of the Big Data technologies 
department, Barclays (bank), London. 

©Texata 

Finalist of the TEXATA 
2014 and 1015 Big 
Data competitions. 



Christophe Bertier  (1998) 

Commercial Director  within RSA Cosmos, a 
company that he took part in setting up (only 
company producing planetariums in France).  

Planetariums, show production, software, 
etc.  



Anne-Emmanuelle Lagny  (2007) 
Master’s project on the the construction of 
HARPS, an instrument that has since 
detected numerous new planets (Geneva) 

2009-2015 Ground-based pilot of the International 
Space Station (Oberpfaffenhofen, Germany) 

Photos: ESA 

HARPS, Obs. de Genève 



Florie Teste     (2013) 

Master’s thesis on the interstellar gas 
around star forming regions (Grenada) 

Obtained a second master’s : 
Scientific communication 

2015: head of 
communications at the 
planetarium in Aix-en-
Provence 


