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Making good use of bad weather: a
chemically pristine star found through the
clouds with Gemini

Vinicius Placco (NSF’s NOIRLab)
GSM 2022
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Lab Stellar archaeology and the chemical evolution of the Universe
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AU RA ° Credit: Cmglee, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=31761437



A Stellar Timeline
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Key for elements
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(\3) 140 - 260 solar masses

Sok |

m Nitrogen m Oxygen m Iron Carbon

Solar type
[Fe/H]~0

Ultra Metal-Poor
[Fe/H] <-4

Credits: Discover Magazine / Elisa Arizono / Erika Holmbeck



S-PLUS (Southern Photometric Local Universe Survey)

Credit: Felipe Almeida-Fernandes
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f;)b"‘ S-PLUS (filter system)

NGC 0428
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S-PLUS (metallicity indicator)
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[‘;ﬂ,‘R S-PLUS ([Fe/H]-sensitive colors)
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The good, the bad, and the poor (weather)

Sun, Jun 19 2022 Thu, Apr 28 2022
21:58:49 UTC 11:09:40 UTC
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link to video

credit: Vinicius Placco/Gemini/NOIRLab


https://drive.google.com/file/d/1BVsGp8pCD7yhLTxfq_QbQfpbevFIenTu/view?usp=sharing
https://drive.google.com/file/d/1m4o2P1XeR9-rx_8oBfa1x9Zc9aIO763y/view?usp=sharing
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Observing constraints [ IQ/CC/WV/SB = ANY/ANY/ANY/ANY
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Gemini/GMOS + Blanco/COSMOS

Placco+2022
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Effectiveness in finding [Fe/H]<-2 stars
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7 4QYQIR  SPLUS J210428.01-004934.2
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SPLUS J2104-0049 1 lowest carbon ever measured for a MW UMP
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The power in numbers

S-PLUS (0.8m) — ~20 million objects > Gemini South (8.0m) — 138 objects / Magellan/Clay (6.5m) — 1 object
(photometry - narrow+broad band) (medium-resolution spectroscopy) (high-resolution spectroscopy)
(GMOS - Poor weather program)

Almeida-Fernandes+2022 Placco+2022 Placco+2021
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"Ultrapobre": brasileiros encontram uma das estrelas  La humanidad podria haber descubierto una

AURA mais raras do universo de las estrellas mas antiguas del universo




f;’b"‘ The path forward

Gemini band 4 programs:

- poor weather # weather loss
- poor weather = opportunity!

Narrow-band photometry:

- Accurate Teff, logg (maybe?), and [Fe/H]
- Selected chemical abundances (C, Mg, Ca, N, Si)

Stellar parameters and abundances:

- Statistics on metal-poor stars (107 stars)
- Conduct detailed chemical studies [] GMOS and GHOST

Near-Field Cosmology:

- Provides pieces to our large collective “Astro Puzzle”
- Potential for discovery and “incremental science”
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