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FIRST - Scientific background
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FIRST - Scientific background

CMB radiation

z=1100
¥ 370 000 yr
first supernovae explode
\ gas is enriched with metals and dust
e Pop Il stars
Pop Il stars form cosmic reionization <1 Mgn

[10-300] M, is started

first Black Holes are formed
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most distant
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600-700 Myr

9SJBAIUN [B20] BY] U] S|ISSO}

Milky Way

and its satellites
z=0

13.7 Gyr




from the first stars to the local universe

first supernovae explode
gas is enriched with metals and dust

Pop Il stars
< 1 Msun
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stellar archaeology

with the most metal poor stars

[Fe/H] <-3 [Fe/H)<-5

Effective sky | Effective | N<-3.0 N<-5.0
Survey coverage |mag limit| (EMP) | (HMP) People
HES 6,400 deg? |[B< 16.5 200 2 | Christlieb et al.
Beers et al,;

2 '
SEGUE 1,000 deg< |B< 19 (1,000) (10) Caffau et al.
LAMOST | 12,200 deg? |B < 18.0 (3,000) (30) | Zhao et al.
SSS 20,000 deg? |B< 17.5 (2,500) (25) | Keller et al.

2014 Nature, 506, 463

A single low-energy, iron-poor supernova as the source of metals in the star SMSS

J031300.36-670839.3

S. C. Keller', M. S. Bessell', A. Frebel”, A. R. Casey", M. Asplund', H. R. Jacobson’, K.

Lind*, J. E. Norris‘, D. Yong', A. Heger*, Z. Magic®", G. S. Da Costa‘, B. P. Schmidt", & P.
Tisserand "

[Fe/lH] <-7.1



the metallicity distribution function

of the Galactic halo
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the C to Zn abundances of metal poor stars
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carbon-enhanced metal poor stars

~ 20 % of stars with [Fe/H] < -2 are C-enhanced: [C/Fe] > 0.7
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C-normal and C-rich stars:
different formation patways?
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Questions that we want to address:

What are the formation pathways of C-normal and C-rich stars?

What are the physical processes that shape the low-[Fe/H] tail of the MDF ?

Why is the relative fraction of C-normal and C-rich stars varying with [Fe/H] ?
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simulating the birth environment of

C-normal and C-rich stars
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dust mass [Mg]
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simulating the birth environment of
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simulating the birth environment of
C-normal and C-rich stars

Marassi et al. 2014
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redshift

GAMETE

GAlaxy MErger Tree and Evolution
Salvadori et al. 2007, 2008, 2009; Valiante et al. 2011, 2014; de Bennassuti et al. 2014

dark matter halo merger tree star formation and chemical evolution
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The MW and its dusty progenitors

global properties of the MW
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The MW and its dusty progenitors

de Bennassuti et al 2014

gas and dust scaling relations
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The low-[Fe/H] tail of the MDF
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ity distribution of C-rich stars
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Relative fraction of C-rich and C-normal stars
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Conclusions:

Stellar Archaeology of the most metal-poor stars is a powerful way to
constrain the first stellar generations

What are the formation pathways of C-normal and C-rich stars?

Ordinary vs faint SN: a single thermal pathway with dust-driven fragmentation

What are the physical processes that shape the low-[Fe/H] tail of the MDF ?

very sensitive to the adopted Pop Il IMF and SN yields
interplay between chemical and radiative feedback effects

Why is the relative fraction of C-normal and C-rich stars varying with [Fe/H] ?

sensitive to the Pop llI/Il transition
observed CEMP fraction at [Fe/H] > -4 may require that a fraction of Pop Il SN is faint



