Chasing the most metal-poor stars
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Introduction: The First Stars
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A highly magnified star at redshift 6.2
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PRESENT-DAY STARS FIRST STARS
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Life
Theorist pre dictions Figure from Tilman Hartwig Expectancy

no claim on completeness |(Gyr)
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low mass stars

zero metallicity
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2-What are the most metal-poor stars

HEL327-2326

*

HEO0107-5240

Forbidden area

(Insufficient dust cooling)

DA, Molaro, et al. 2022




2-What are the most metal-poor stars

Forbidden area

(Insufficient dust cooling)

DA, Molaro, et al. 2022



2-What are the most metal-poor stars

CNO Na Al Ca Ti Fe Sr

o HE 0107-5240
e HE 1327-2326
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Frebel et al. 2005




2-What are the most metal-poor stars
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Gonzalez Hernandez, DA, et al. 2020




3-Where are the most metal-poor stars

" 1in.80 000‘have [Fe/H] < 41" ".

Very rare stars



3-Where are the most metal-poor stars
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3-Where are the most metal-poor stars

lan U. Roederer 2017
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3-Where are the most metal-poor stars
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4-How find the most metal-poor stars

¥
HK objective-prism ﬁurvey (Beers, Preston & Shectman 1985)
Hamburg ESO survey (Chr‘stlleb Wisotzki & GraBBhoff 2002)
CaHK filter (Anthony-Twarog et al. 2000, Koch et al. 2016)
SkyMapper (e.g. Keller 2007\\
Best and brightest (Schlaufnkan & Casey 2014)
Pristine Project (Starkenburg & Martin 2017)

TOPOS (Caffau+2013); SDSS (Aoki+2013); LAMOST (Li+2015)






4-How find the most metal-poor stars
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4-How find the most metal-poor stars

Starkenburg+2017;
Youakim+2017

DA, Youakim+2019

Dec (deg)




4-How find the most metal-poor stars

520,000 fibre hours

~ WAVES fields

wCen stream

From Asa Skuladottir:



4-How find the most metal-poor stars
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4-How find the most metal-poor stars

Life
Theorist predictions Figure from Tilman Hartwig Expectancy
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The Lithium Problem
_ DA+ 20193

SBBN Primordial Lithium
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Chemical evolution SN la vs CCSN

v=0.10 Gyr™
v=0.05 Gyr™

DA+ 2021a



r-process production
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PISN descendants

Ar Ca Ti Cr Fe Ni Zn
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Binarity in CEMP-no stars

Solar abundance
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‘:
Are the Poplll\stars still around or second

generation stars |§ our closest probes to
them?

How far we are to understand the mass
distribution of first stars?

How many hyper/mega metal-poor stars are
needed to converge our supernova yields?



Observability in the optical

Emission Spectra of the Elements
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Observability in the optical

Emission Spectra of the Elements

Gonzalez Hernandez,
DA, et al. 2020



Observability in the optical

Stellar effective temperature: Tee [K]
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