METAL-POOR STARS

as witnesses for the first steps of the Milky Way
assembly history




Starring:
Milky Way




What happened at the
very beginning of the
Milky Way formation?




WANTED

Metal-poor stars

REWARD

: knowledge



Metal-poor stars

Chemical
composition
consistent with
the initial
phases of the
star formation
from the
pristine gas
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Green et al. 2018
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Isochrones are an
additional source
for uncertainties
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Comparison with Name 5] age 7 A,

ﬂetal_poor GC dex Gyr mas mag
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Galactic axisymmetric Galactic non-
potential axisymmetric potential

McMillan (2017) McMillan (2017) + non-axisymmetric

implementation in galpy elongated bar/bulge component:

0 = O =

bulge disk Rotating elipsoid disk

Ferrer’s formula:

o.(1 —m*?  ifm <1,
X, ¥, 2) = .
pLx, 3> 2) {U itm =1,
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Age-metallicity relation

average Padova

average BaSTI

[Fe/H], dex
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Halo, disk or bulge?

[Mg/Fe], dex
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In-situ halo or accreted events?
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Orbital parameters
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Almost all stars go through the bulge region => bar perturbations
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Effect of Galactic
non-axisymmetric
potential

Positions of stars move along the
tilted parallel lines but for stars
associated with known accretion
events it still lies inside its event
region



Gaia-Enceladus-Sausage

B Thamnos 1, 2

metal-poor stars

[ ]
A accretion event’s stars

Accreted events?
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Stars older than 13.5 Gyr

1. Age =>very low probability to be part of any
well-known accretion events

[Fe/H]

— close to the Galactic Disk and pass close
to the Galactic center

3. Chemistry —the same as bulge or halo

4. o-age correlation => Their origin - environment
where gas density and star formation were quite

high.
They may have formed inside the very first "building ¢
blocks” of the Milky Way and therefore were part of

the infant bulge at a time when the Disk had yet to
form
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Galaxy formation scenario:

fast collapse a la ELS

.
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with a major contribution

/ of accreted events

age 13.77 Gyr

today

in agreement with Searle & Zinn 1978




Galaxy formation scenario:

fast collapse a la ELS
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Conclusion

We identified:

1. Group of stars with P

halo chemistry, age,
and kinematics.

Another group
associated with Gaia—

Enceladus/Sausage and

Thamnos 1, 2.

Group of stars probably
belonging to the infant
bulge.
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