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GALAH and stellar populations: chemical evolution
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GALAH and stellar populations: chemical evolution
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We can use G-E
stars in the Solar
neighbourhood to
compare Li
evolution in dwarf
galaxies to models
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Good news! We’ve found a property of lithium that isn’t a problem
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* Designing the best tools
for identifying stars with
extragalactic origins

* Depends onthe available
information

[Mn/Fe]

[Mn/Fe]

0.0

[Na/Fe]

[Na/Fe]

J¢) Mg_Mn

—0.5 0.0 05

Jh) MgMn_Na
r”-i-in\\

(Mg /Fe

[Mg/Fe

_Il
[Fe/H]

-2

0.5 1

Mg/ Fe]

Mg/ Fe]

0.0

0.5 1

0.0 1

e) MgH-Mn

o
\ c\\ \'\ \
\’\4/‘

j) MgCu_Na

A
F A
T

P
[Fe/H]

Buder, SLM et al. 2022




"
GALAH and stellar populations: dwarf galaxy stars |:_l__|

¢ DeSign i ng the beSt tOOlS Chemical Chemical & Dynamical Dynamical
for identifying stars with oo D s
extragalactic origins 075 2 P
* Depends on the available § 00
information & 8
0.00 A
* Elemental abundances 025 1 ;
1 1 7(').5 0.0 0.5
and orbltal.propertl.es R
both carry information - 60 S Feuillers (2021)

%)
1

[ ool
e

but they don’t

completely agree £ ]
~< 30 A
* |Is this contamination? = 20

Complex chemical or
kinematic evolution?

—_
(=)
1

Buder, SLM et al. 2022

(==}

0 2000 0 2000 0 2000
Lz / kpckms™! Lz / kpckms™! Lz / kpckms™!



Different observing strategies and analysis methods
create offsets in the results, even for the same stars

Nandakumar et al. 2022 used The Cannon to shift
them to a common scale
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Wang et al. 2024
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Connecting to extragalactic stellar populations
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Connecting to extragalactic stellar populations
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Connecting to extragalactic stellar populations

y [arcsec] y [arcsec] y [arcsec]

y [arcsec]

sofAge [Gyr] " True I[M/H] " iajFe]
201[2:00, 14.00] 1[-0.50, 0.18] 1[0.00, 0.20]
30F ;
20¢F
10 3 > & naoe
o 3 PR
—10F . ) X ) e — , k3 -—- ;
soAge [Gyr] PPXF {[M/H] ilalFe]
40 1[2.00, 14.00] regul=MAX[-0.50, 0.18] 1[0.00, 0.20]
g
g * . ®
§ Rieaairw agr o0 § M 7 oL oY
sotAge [Gyr] " PPXF {[M/H] TiHalFel S
201[2:00, 14.00] regul=5 }[-0.50, 0.18] 1[0.00, 0.20]
30 _<0Age>=0.605 __<o[_ 1>=0.032 __<o[a/Fe]>=0.021
200 @ NS L R
10} LTS p -
O iR J + Lo
_10k b 1 ARSa e e i »
sotAge [Gyr] "Residuals | [M/H] “Ha/Fe]
201[-4.00, 4.00] regul=>5 }[-0.20, 0.20] 1[-0.15, 0.15]
30_<|AAge|>=o.435 1 <|AIM/H][>=0.026 i<|Ala/Fe]|>=0.019
20} : ey 1 w o e .o |
10 e & , f' ™ i’ et 1 € o8 ‘ e y e ed
ok :\3.:‘« {L: : ;‘E..' .ﬁ':’fx'-""; .:.‘f 0. .+ »‘_ S :":«.‘- :.{." "‘-':" .;4_54;\': ',l)‘-",‘ o u' >y ;s et O "‘." o 2% {' ;‘ ! :h:
—10k .‘ ‘.’-.--. .." ‘.a' - i : , . . . . > ; . , -.". &
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
x [arcsec] X [arcsec] X [arcsec]

Analysing the mock
cube like it was a real
galaxy tests the
accuracy of the
results

Age, metallicity, alpha
are very dependent
on regularization and
light-weighted vs
mass-weighted
mappings



The Milky Way is a reference for many aspects of galaxies
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GALAH DR4: ready for you to use
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