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Introduction: The bi-modality of the Milky Way disk
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Introduction: The bi-modality of the Milky Way disk
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Introduction: The bi-modality of the Milky Way disk

~95% are young

0.30
0.25

Martig+ 2015, Using APOKASCe ages from Pinsonneault+ 2014
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~95% are young
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Introduction: The bi-modality of the Milky Way disk

Martig+ 2015, Using APOKASCe ages from Pinsonneault+ 2014
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High fraction of binaries 0.8 'Hekker&Johnson 2019
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‘High fraction of binaries- O~8. Hekker&Johnson 2019
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gre— 3 i —.
- _Hekker&Johnson 2019
r & |V:

Are all young high-a stars from bianary
Interactions? “5% are young

:

Hard to tell! Most studles are on giants
and it is unclear whether they are
merger products :
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Introduction: Finding young high-a stars in dwarfs

Indication of youth: Rotation (e.g., Skumanich 1978,
Barnes 2002)
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Introduction: Finding young high-a stars in dwarfs

Indication of youth: Rotation (e.g., Skumanich 1978,
Barnes 2002)
- Caveat: Can be spun-up by binary interactions
1. Close-by companion
2. Stellar mergers
3. Planet engulfments
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Introduction: Finding young high-a stars in dwarfs

Indication of youth: Rotation (e.g., Skumanich 1978,
Barnes 2002)
- Caveat: Can be spun-up by binary interactions
1. Close-by companion —EXxclude binaries
with RVs
2. Stellar mergers — Lithium (e.qg., Ryan+
2001; Pinsonneault+ 2002; Ryan+ 2002)
3. Planet engulfments — Refractory elements
(e.g., Ramirez+ 2009, Teske+ 2016,
Melendez+ 2017, Spina+ 2021)
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APOGEE sample
— No Lithium

measurements but

are single

GALAH sample
Lithium

measurements but

unclear in binarity

APOGEE [a/M]

GALAH [a/Fe]

Data: Finding young hlgh a stars N dwarfs

: 0:.’:’20 I.‘.‘ . m 3 75 5 | | -
o ot SV Thinga Y . -
0.2 P TAREN, High-a 5’4.00
- 1
0.1 ; : . [1] 4.25
- Low-« o, O ;
0-0 1 il § 4.50 _'
— TargrT Kepler Dwarf\wAPOGEE.DRU“.h':. = < E
0'1 - .. I—lIighl-(x Kleplell‘/I(Zl learf lllllll 4.75 - . e * | —
-1.0 -=0.5 0.0 0.5 6000 5000
3.75F . T q[3
O) i y
1007 &4 .00 . 102
gm4.255 | : B é
1200 5§ | 1Rl
< 4.50 | -
" mmm Al Kepler Dwarf \w GALAH DR3 1 14 CD E 3 o 1 1 O
_02 I ° Higlh—(xKlZDwelirf N 7 O 475 - Te o‘_
-1 0 6000 5000 4000

Lucy Lu: yl4331@columbia.edu, Twitter: @LucyYuxi 14



mailto:yl4331@columbia.edu

Result: Evidence of young hlgh a stars IN dwarfs
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Result: Evidence of young high-a stars

Synchronized
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Result: Evidence of young high-a stars in dwarfs
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Result: Evidence of young hlgh a stars IN dwarfs

APOGEE sample
— No Lithium
measurements but
are single

GALAH sample
Lithium
measurements but
unclear in binarity
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Result: Evidence of young high-a stars in

« Field stars (Santos+ 2021) e M67,4 Gyr (Dungee+ 2022, Gruner+ 2023)
@ NGC6811, 1 Gyr (Curtis+ 2020) * High-a APOGEE-Kepler Stars (this work)
o NGC 6819, 2.5 Gyr (Curtis+ 2020) v High-a APOGEE-K2 Stars (this work)
® Ruprecht 147, 2.7 Gyr (Curtis+ 2020) ® High-a GALAH-K2 Stars (this work)
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Result: Evidence of young high-a stars in dwarfs

« Field stars (Santos+ 2021) e M67,4 Gyr (Dungee+ 2022, Gruner+ 2023)
® NGCo6811, 1 Gyr (Curtis+ 2020) * High-a APOGEE-Kepler Stars (this work)
® NGC 6819, 2.5 Gyr (Curtis+ 2020) % High-a APOGEE-K2 Stars (this work)
® Ruprecht 147, 2.7 Gyr (Curtis+ 2020) ® High-a GALAH-K2 Stars (this work)
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Result: Evidence of young high-a stars in dwarfs

« Field stars (Santos+ 2021) e M67,4 Gyr (Dungee+ 2022, Gruner+ 2023)
@ NGC6811, 1 Gyr (Curtis+ 2020) * High-a APOGEE-Kepler Stars (this work)
o NGC 6819, 2.5 Gyr (Curtis+ 2020) v High-a APOGEE-K2 Stars (this work)
® Ruprecht 147, 2.7 Gyr (Curtis+ 2020) ® High-a GALAH-K2 Stars (this work)
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Result: Evidence of young high-a stars in dwarfs
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Result: Evidence of young high-a stars in dwarfs
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Result: Evidence of young high-a stars in dwarfs

« Field stars (Santos+ 2021)

High-a APOGEE-Kepler Stars (this work)

® NGC©o6811, 1 Gyr (Curtis+ 2020) * High-a APOGEE-K2 Stars (this work)
® NGC 6819, 2.5 Gyr (Curtis+ 2020) ® High-a GALAH-K2 Stars (this work)
® Ruprecht 147, 2.7 Gyr (Curtis+ 2020) Truly Young Candidates
e M67, 4 Gyr (Dungee+ 2022, Gruner+ 2023) x Gaia DR3 47490179242744960 (this work)
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Result: Klnematlc and abundance propertles
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Result: Kinematic and abundance properties
APOGEE sample GALAH sample
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Result: A case study — Gaia DR3 4749017924274496
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Result: A case study — Gaia DR3 4749017924274496
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Result: A case study — Gaia DR3 4749017924274496
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Result: A case study — Gaia DR3 4749017924274496
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No signs of planet engulfment
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Truly young High-a stars exist, how are they made?
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