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DWARF GALAXIES ARQUND THE MILKY WAY

»The Milky Way has >50 known dwarf galaxy satellites

- - - - ]

»(0ld and intrinsically metal-poor — windows into early
chemical enrichment and the first stars
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FIRST STARS (POPIII)

First Supernovae

Time

Second generation
stars

Normal
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WHAT IS THE MASS DISTRIBUTION OF FIRST STARS
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»First stars were likely more massive than the present day.

»Initial mass function still unknown - likely more massive
than today

Range? Slope ?




WHAT IS THE MASS DISTRIBUTINO OF FIRST STARS
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Range? Slope ?
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NON-DETECTION OF ZERO-METALLICITY STARS
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»The smallest dwarf galaxies, ultra faint dwarf galaxies have the highest fractions of
metal-poor stars — perfect systems to search for metal-free stars.



NON-DETECTION OF ZERO-METALLICITY STARS
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»The smallest dwarf galaxies, ultra faint dwarf galaxies have the highest fractions of
metal-poor stars — perfect systems to search for metal-free stars.

Different proposed IMFs
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NON-DETECTION OF ZERO-METALLICITY STARS
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»The smallest dwarf galaxies, ultra faint dwarf galaxies have the highest fractions of
metal-poor stars — perfect systems to search for metal-free stars.

Different proposed IMFs
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NON-DETECTION OF ZERO-METALLICITY STARS
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»The smallest dwarf galaxies, ultra faint dwarf galaxies have the highest fractions of
metal-poor stars — perfect systems to search for metal-free stars.

Number of surviving first stars!
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NON-DETECTION OF ZERO-METALLICITY STARS
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Number of surviving first stars!

Different proposed IMFs
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NON-DETECTION OF ZERO-METALLICITY STARS

.

. Number of surviving first stars!
Different proposed IMFs u bel orsu lg |
SN S S R —mmax=100M il
_2 men=0.35Mg 0.15 == =m,, = 1000 l\?g:
10 men = 1Mg — 035 M.
= 10M_ Mep = 0.35 Mg
1073 — my,=1Mg ]
_\ =10M,,
— \ my, o |
107 FLAT IMF  _
< 107 Z
S .
& 10700 e —— e e )
1077 o 0.05} K
W7 777777 RN : g
107 :
00T {0160 1600 "1600.0 0-00% i
. . . . . I I
. (Mo) 0.1 0.5 0.8

Rossi, Salvadori & Skuladottir 2021



WHAT IS THE MASS DISTRIBUTION OF FIRST STARS
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Range? Slope ?




CEMP-NQ STAR: BONAFIDE SECOND GENERATION STARS?
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CEMP-NQ STAR: BONAFIDE SECOND GENERATION STARS?
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CEMP-NQ STAR: BONAFIDE SECOND GENERATION STARS?
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MULTIPLE POPULATIONS OF CEMP STARS?
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MODEL OF BOOTES |
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DESCENDANTS OF FIRST SUPERNQVAE (POPIII)

e e e —— e e e —— e e R —————egit R —————— ]

9

9

-

e®ee Poplll SNe > 75%

Rossi, Salvadori, Skuladottir and Vanni, submitted (last week!)



DIFFERENT CEMP POPULATIONS
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COMPARISON WITH THE HALO
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CEMP STARS
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CEMP STARS
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THE SCULPTOR DWARF SPHEROIDAL
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SIGN OF HIGH ENERGY PQPIII SUPERNOVAE?
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WHAT IS THE MASS DISTRIBUTION OF FIRST STARS
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Range? Slope ?
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» Stars in mass range ~150-260 M o are expected to end their lives as pair-
instability supernovae, with very distinctive yields - strong odd-even effect.
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Salvadori et al. 2019



DWARF GALAXIES
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DWARF GALAXIES
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LDWARFS: 4MOST SURVEY OF DWARF GALAXIES
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Logo by Martina Rossi

4DWAREFS PI: A. Skuladoéttir

4DWARFS members: A. Alencastro Puis, A.M. Amarsi, A. Arcones, G. Battaglia, S.
Buder, S. Caliskan, S. Campbell, S. Cardona- Berrero, N. Christlieb, ].G. Fernandez—
Trmcado D. Feuzllet A. Galla her V. Gelli, C. J. Hansen, V. Hill, R. Ibata P. Jablonka,
N. Kacharov A. Karakas A. Koch Hansen, 1. Kushmruk K. Lmd L. Lombardo R.
Lucchesi, M. Lugaro, N. Martin, D. Massari, T. Nordlander M. Rezchert M. Rossi, A.
Ruater, S. Salvadori, Lk Seitenzahl, E. Tolstoy, T. Xylakis-Dornbusch, K. Youakim.



4MOST
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> Large field of view (4.2 deg?)
»Large number of fibres (>2400)

> 4m telescope
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consortium member!
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LDWARFS SCOPE
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CONCLUSIONS
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Dwarf galaxies are great!

Data are coming
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