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Why do we Ca re? Galaxy formation and evolution generally

~1 million stars with 6D motions/positions
AND detailed elemental abundances

/

Characterizing the Milky Way disk using
age-metallicity distributions of GALAH

\

Metallicity traces chemical enrichment/star formation Spectroscopy for
180,000

How does this map onto an absolute timescale across turn-off & subgiant stars

the Milky Way?
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Milky Way Age-Metallicity Relation

* Nearly flat with a large scatter in metallicity at all ages
Edvardsson et al. 1993, Feltzing et al. 2001, Casagrande et al. 2011, Bensby et al. 2014, Bergemann et al. 2014 ...

* Galaxy evolution theory predicts e
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narrow tracks in age-metallicity space b i
* Evidence of radial migration ]
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Milky Way Age-Metallicity Relation

* Nearly flat with a large scatter in metallicity at all ages
Edvardsson et al. 1993, Feltzing et al. 2001, Casagrande et al. 2011, Bensby et al. 2014, Bergemann et al. 2014 ...

* Galaxy evolution theory predicts
narrow tracks in age-metallicity space

 Evidence of radial migration
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Milky Way Age-Metallicity Relation

* Nearly flat with a large scatter in metallicity at all ages
Edvardsson et al. 1993, Feltzing et al. 2001, Casagrande et al. 2011, Bensby et al. 2014, Bergemann et al. 2014 ...

* Galaxy evolution theory predicts
narrow tracks in age-metallicity space

 Evidence of radial migration
* AMR changes across the disk
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Sample Age-Metallicity

Distribution (SAMD)
developed in Sahlholdt & Lindegren 2021

Milky Way Disk

 GALAH DR3 + Gaia EDR3
e Subgiant & dwarf stars

e Stellar model fitting
Teff, [M/H], my,, @
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Milky Way Disk SAMD

Sahlholdt, Feltzing & Feuillet 2022 [INI/H]initia; | |nteresting features
Joasl AN LT o oitot * 2-4 Gyr peak enhanced by
5 0.10 01401 selection effects
* Also observed in studies using

other tracers
Mor et al. (2019), Isern (2019)

* Local minima ~5 Gyr, ~10 Gyr

e Other features caused by
specific populations
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Row-normalized

“thin” disk

“thick” disk
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Sample is currently
within ~1 kpc

300

200
w
= 100} : I I
g I I
pr) o} . '
e e I I
oL ! =3
OF e ' | "
g 1 I
- I I
I I
—100 | I
: : 8  Fase>0.4.KpC
I 1| o  Zmax <0.4 kpc
—200 | I L l i l 1 |
3 4 =) 6 7 8 9 10 11 12

R mean (kpc)

Sahlholdt, Feltzing & Feuillet 2022




0.45

[ M/H ] initial

0.35

0.30

[M/H ] initial

Y N = 16550 0.25

SAMD

0.20

[M/H]initial

0.15

0.10

0.05

[ M/H ] initial

0.00

Sahlholdt, Feltzing & Feuillet 2022



[a/Fe]

[ M/H ] initial

0.2

0.0

-0.1

|

..-'ll'—rllll“—

-1.0

-0.8 -0.6

—6.4 —(l).2
[Fe/H]

0.0

0.2

0.4

300t

200}
’U? Favad s A e el e i s el
= 100t 1 I
E | I
Mgt I |
f | |
] i
o | ")
1 I
by |
| I
—-100} I I
: . Zax > 0.4 kpC
I 1| ®  Zmax<0.4kpc
—200 Ll | I n
3 7 10 11
Rinean (KPC)
Q)
€
3
Ry

Sahlholdt, Feltzing & Feuillet 2022

[Fe/H]




Gaia, Babusiaux, + 2018
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Pop D
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Recent Burst of Star Formation

Gaia DR2 CMD fitting
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Cataloging Local Sample Components
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Cataloging Local Sample Components
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GALAH SAMD
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GALAH SAMD Vintergatan Simulations
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GALAH SAMD Vintergatan Simulations
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o Merger deposits gas in the
outer, misaligned disk
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Outer disk feature

Y 3 1 . Triggers new star formation isolated
| - . from inner disk
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No recent starburst
No Sagittarius merger
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Sahlholdt, Feltzing & Feuillet 2022

Conclusions

[M/HIiitial

* The MW age-metallicity distribution is complex.

* Different velocity/spatial samples have large
variations in the distribution.

[M/HIiitial

* Interesting population in the inner disk with
continuous age-metallicity sequence.

[M/H]initian

e Suggests three phases of star formation
* Different sequences in the inner and outer disk

[M/H]initia

* Plans to further test methodology and expand

Age (Gyr)
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