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Chemical taggmg of the Galactic disc

AMBRE A Galactic Archaeology

project based on ESO archived

HR spectra (de Laverny et al., 2013)

Credits : A. Recio-Blanco

Main Goals

- Provide advanced ESO data produtcs

- Homogeneous stellar parametrisation & che

- Provide large data samples for Galactic/stel




Chemical tagging of the Galactic disc

The Ambre PI‘OjECt !

Methodology Parametrisation PIPeliNg | rerosaaysispicive s

for Vrad, Teff, log(g), [M/H], [o/Fe] g R

MATISSE

3 Stellar parameters Select alternate

+ Radial Vel ity
(Ter log g, [Fe/H],[01/Fe]) . Norl:'nali:a:?tllt:

2 Generates synthetic spectra

- MATISSE algorithm (Recio-Blanco et al., 2006) [, ..

= Wavelength selection

< Basic Normalisation

2 Cosmic ray removal

2 Determine Signal-to-Noise
2 Assumed FWHM YES Tests for: NO

- FGKM-type spectra grid (de Laverny et al. 2012) ‘Lf::::::z:"::;m

Spectral P sing C
M dFdSpect al Processing B
= Convolution wit h eeeeeee d FWHM
2 Nol mI atio ing synthetic spectra
= Re-Determin S ignal-to-Noise Final Stellar Parameters

Final Normalised Spectra

Final Synthetic Spectra
MATISSE Final Radial Velocity
= Stellar parame ters

- 6 508 FEROS spectra (worley et al., 2012)

Fully parametrised samples

- 93 116 HARPS spectra (de Pascale+2014)
- 12 403 UVES spectra (Worley et al. 2016) Warning|:

several repea
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Chemical tagging

* On-the-fly line profile fitting (X2 minimisation):

- lron-peak element abundances for 4 666 stars (Mikolaitis et al., 2016)

* GAUGUIN Gauss-Newton method (Bijaoui et al., 2012

— L1 abundances for 7 300 stars (Guiglion et al., 2016)
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* On-the-fly line profile fitting (x* m]n]m]sai]on):

— lron-peak element abundances for 4 666 stars (Mikolaitis et al., 2016)
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LTE abundances for 4 666 stars Mg, Mn, Fe, Ni, Cuj, Zn

Chemical separation of the Galactic substructures
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[Cu/Fe] INi /Fe] [Mn/Fe] [Mg/Fe]

[Zn/Fe]
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Iron-peak elements

[Mn/Mg] - Mn from SNIa & Mg from SNII
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Very good chemical index to disentangle Galactic populations
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Iron-peak elements

Comparison with Galactic chemical evolutionary medels
Mg, Zn & Cu partially well reproduced

Larger discrepancies for Mn and Ni
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Comparison with Galactic chemical evolutionary medels

Better agreement if yields match Solar composition

Thin disc
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Chemical tagging

T * lo * 5-D synthetic spectra grid
Observed , Teff’, 109(9)% Te, log(g), [MIH],

* GAUGUIN Gauss-Newton |IauulV eIz, [alFe], A(X)
method (Bijaoui et al., 2012)
- Liabundances for e e 1

7/ 300 stars

(Guiglion et al., 2016)

at Teff*, log(g)*, [MIH]*, [a/Fe]* |

_ Gauss-Newton
Quadratic algorithm

Distance x2 0
around A"(X)
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Lithium

— AMBRE /Li

- Delgado—Mena et al. 2015
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Lithium

Lithium In Galactic populations Metal+a rich :
——————— different Li
history ?

L
=
—

—
A
T
—

U1
-
-

11
-
0

L.

.
=




Chemical tagging of the Galactic disc

(de

'

—
I
.-..._.-—__u

e
>

—




Chemical tagglng of the Galactic disc

Li decreases at higher metallicities

— Thick disc: Initial ISM Li enrichment ~ Spi'. Plateau
Small increase with [M/H]

— Metal+a-rich stars: More enriched than thin disc stars

Different chemical history?




Chemical taggmg of the Galactic disc

— Thin/Thick discs well disentangled not only with [alFe]
but also with [Zn/Fe] and/ [Mn/IMg]

— Very small dispersion in chemical spe IES Tor DO AISCS

- efficiency of the radial J?JQIJ

— Model comparison : lack of some theoretica




Announcement

https://iau5330.sciencesconf;org/

Important dates Abstract submission: december 4, 201¢
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