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From R~30 to R~30,000: Mining narrow-band
photometric catalogs in search of low-metallicity stars
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Stellar Archaeology and the First Stars

A Stellar Timeline

> (1) 10-100 solar masses
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http://discovermagazine.com/~/media/Images/Issues/2015/Dec/stellar_timeline.jpg
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Carbon: empirical evidence
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Carbon: empirical evidence 1
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How do we (effectively) choose targets?
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Finding low-metallicity stars & ‘(NOIRLab

Solar type:

[Fe/H] ~ 0.0 e et — ——

Ultra Metal-Poor:
[Fe/H] < -4.0

credit: E. Holmbeck
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A spectrum is worth n images, where n= N
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What is the ideal n?
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From R~30 to R~30,000

(finding the ideal n to determine chemical abundances)
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Flus

Flux

S-PLUS ([Fe/H] and A(C)
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How do stellar parameters affect color? & ANOIRLab

Effective temperature (Tg) Metallicity [Fe/H]
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Artificial Neural Networks — J-PLUS DR1
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Artificial Neural Networks — S-PLUS Stripe 82
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Spectroscopic follow-up campaign & "4NOIRLab

The power in numbers

§ S-PLUS (0.8m) — 20 million objects |8 Gemini South (8.0m) — 200 objects V Magellan/Clay (6.5m) — 1 object
S (photometry - narrow+broad band) (medium-resolution spectroscopy) : (high-resolution spectroscopy)
< — (GMOS - Poor weather program) I
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Spectroscopic follow-up campaign
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SPLUS J2104-0049 — where is the carbon?
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Conclusions and next steps w8

Near-Field Cosmology:
o Provides pieces to our collective “Astro Puzzle”
o Discovery and “incremental science”

Med-res follow-up proof of concept:
o 88% stars with [Fe/H] <-2.0
o 15% stars with [Fe/H] <-3.0

Narrow-band photometry:

o Statistics on metal-poor stars (107 stars)
o Conduct detailed chemical studies

o Targeting!!!

Carbon Enhanced Stars:
o Addressing first-star nucleosynthesis

o Constrain the primordial IMF

Chemodynamical studies using GAIA for all of the above!
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