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~5% are young 

Jofré+ 2016

Hekker&Johnson 2019High fraction of binaries

High N

Jofré+ 2023

Thick-disk kinematics

Are all young high-α stars from bianary 
interactions?
Hard to tell! Most studies are on 
giants, and it is unclear whether they 
are merger products 
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Indication of youth: Rotation (e.g., Skumanich 1978, 
Barnes 2002)

- Caveat: Can be spun-up by binary interactions 
1. Close-by companion —Exclude binaries 

with RVs (APOGEE)
2. Stellar mergers — Lithium (GALAH)
3. Planet engulfments — Refractory elements 

(e.g., Ramirez+ 2009, Teske+ 2016, 
Melendez+ 2017, Spina+ 2021)
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Result: PEPSI Spectra Followup

Selected stars: 

- High-α stars in APOGEE or GALAH

- With rotation signal from K2 or Kepler
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Result: PEPSI Spectra Followup

Selected stars: 

- High-α stars in APOGEE or GALAH

- With rotation signal from K2 or Kepler


- Bright: V mag < 14 mag

- Visible in 2024 Fall

- Seeing < 1.8 arc
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Result: PEPSI Spectra Followup

CD3 CD5

Deep Sun Spectra: Nov 17, 2016
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Result: PEPSI Spectra Followup

CD3 CD5

Deep Sun Spectra: Nov 17, 2016

Li: ~6707 Å

RV correction
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Result: PEPSI Spectra Followup
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Result: PEPSI Spectra Followup
Observed stars: 

- 9 APOGEE stars for Li measurements

- 4 GALAH stars for multiple RV 

measurements
Found 3 stars with:

- Confirmed high [Mg/Fe] ([α/Fe])

- Multiple RV suggesting against stellar 

binary — Binary isn’t the reason 
these stars are spinning fast


- Significant Li measurements — 
Haven’t gone through binary mass 
transfer


- No signature of planet engulfments 
— likely have not engulfed a planetLucy Lu: lu.3234@osu.edu
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Result: Star 1 — 2MASS 03413908+2359163
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Lu+ in prep.
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Result: Star 2 — 2MASS 03435417+179250
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Lu+ in prep.
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Result: Star 3 — 2MASS 01084954+0030464
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Lu+ in prep.
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Truly young High-α stars exist, how are they made?
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Result: Formation pathway
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Enhancements in Li
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AGB mass transfer?
Probably not, no enhancements in s-process elements

Result: Formation pathway

Lu+ in prep.



30Lucy Lu: lu.3234@osu.edu

Matches with the typical solar twin Li-age trend, likely did not get Li from engulfing planets

Result: Formation pathway

Lu+ in prep.
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Enhancements in Al

Result: Formation pathway

Lu+ in prep.
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Similar process in Globular clusters?

Result: Formation pathway

Lu+ in prep.
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Sit+ 2024

Result: Formation pathway
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Johnson+ 2021
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Result: Formation pathway

Lu+ in prep.


