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• What were the properties of the first stars ?

• Did they have a role on re-ionization ?

• What was their mechanism of formation ?

• What was their role in shaping the galaxy ?



In order to form a star you need 
to cool the gas during the 

collapse, to avoid the pressure 
to halt the collapse. This 

becomes critical for low-mass 
star formation

Collisional excitation 
and radiative 
recombination is a 
very effective 
mechanism to cool, 
but you need metals ! 



• The first generation of stars could have been 
formed exclusively by massive stars that 
quickly exploded as SNe

• However:

1. low mass stars could have been formed by 
fragmentation [with (Schneider et al. 2012) 
or without (Clark et al. 2011) dust] 

2. What is the metallicity above which star 
formation proceeds normally (critical 
metallicity) ?



Clark et al. 2011

Greif et al. 2011



MDF from Hamburg-
ESO Survey (~1600 
stars) Schörck et al. 

2009

Compared to 
different models of 
primordial star 
formation, with dust 
cooling (Salvadori et 
al. 2007)

The Metallicity 
Distribution Function: an 

important diagnostic



146848 stars with TO colour from SDSS
0.18≤ (g-z)0 ≤0.7 AND (u-g)0   ≥0.7

Large Programme VLT (PI E. Caffau, 150 h VLT), X-Shooter GTO
spin-off



What do we know about other galaxies ?

Helmi et al. 2006

A NEW VIEW OF THE DWARF SPHEROIDAL SATELLITES 
OF THE MILKY WAY FROM VLT FLAMES:1

WHERE ARE THE VERY METAL-POOR STARS?



Starkenburg 
et al. 2010
re-calibration 
of Ca II triplet 
metallicities, 
NLTE effects 
etc...

Still it is obvious 
that the low-
metallicity 
populations cannot 
be properly 
sampled by these 
giant-only samples



If you want large samples go to the TO !



X-shooter-like UVES-like



Instrument Requirements
Wavelength range

• blue: [380-520] nm

• red: [640-672] nm for 
EMP

• red (goal) [640-676] S I 
Mult. 8

• Hα, Li I 670.7 nm

• Ca II K, G-band 430nm

• CN band 388nm

• Ba II 4554 nm

• Eu II 644 nm and 664 nm

• enough Ca, Mg, Fe II lines



G-Band

SDSSJ1349-0229 
EMP CARBON STAR t

Behara 
et al. 
2010 
A&A 
513, 
A72



Lithium

X-Shooter spectrum R= 12400



Instrument Requirements
Resolution

• R = 10 000 (X-Shooter-like)

• R = 20 000 (Giraffe-like)

• R = 40 000 (UVES-like)

• R > 10 000 
(baseline) 

• R > 12 000 (goal)



Fibre Only Option: High Multiplex Mode

HMM focal plate

Assumptions
120 science channels
Buttons with fibre retraction scheme
Stepped focal plate
In-plane rotation >180deg

Known issues
Change in field curvature causes 
difficulty in fibre alignment and focus.
Synchronisation of plate rotation with 
LGS system.

SEE POSTER Jagourel et al.


