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__Introduction

e Detailed studies of the Milky Way's stellar populations — availability of large
spectroscopic surveys + Gaia parallaxes— accurate distances, ages, masses and
extinction for a large population of field stars

e \We also deliver ages for the Main sequence turn-off and Subgiant branch
regimes for about 2.5 million stars in the spectroscopic surveys; those can

be used to trace structures in the solar neighbourhood.

e StarHorse code — an application of a Bayesian method to estimate distances (d), ages

(1), masses (m,) and extinction (Av) for individual stars. — combining spectroscopic + . 0.4 _Gane 0.4
photometric + astrometric data. ,—priors- involve morphology of main Galaxy e
components and clusters, age and metallicity (See Quelroz et al. 2018; Anders et al. ; . 02 § agie: O
2022) \ | 00 B 4 0.0 . "
We Join public spectroscopic surveys suchas T_., log(g), metallicities and : — o -0 00 o5 O 6 —05 00 G
[a/Fe] to Gaia parallaxes and photometry (mfrared and optical surveys) such as < <
2MASS, Wise and PanSTARRS. g -
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RAVE DR6 517095 515800 471 490 S | " " Mean ages, per pixel (Gy
APOGEE DR17 733001 720970 562 424 Figure 2. [Fe/H] vs. [a/Fe] colour-coded by StarHorse age for four spectroscopic
GES DRS5 114 324 75 008 67 562 ) faur:\éeey;; (I;;)tr)rli_:él\/ln(gsh'glinsciasrgss, many old stars can be found in the chemical
Gaia DR3 RVS 5594205 4 833 548 4211087 .

Table 1: Spectroscopic surveys from wich we obtain StarHorse parameters. Their initial | , '

number of targets, the targets after quality cuts and the final number of targets for which NG ~ See Limberg et al. 2023 (https://arxiv.org/abs/2212.08249 : Sagittarius

StarHorse converged. Data to be available at https://data.aip.de/ on request email:
aqueiroz@aip.de (See Anders et al. 2022 for full Gaia data without spectroscopy)
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Fig. 1. StarHorse Galactocentric distances for all spectroscopic surveys combined are shown as a grey log
scale. Upper panel Xgal vs Zgal for all surveys where a few overdensities can be observed as known Dwarf
galaxies. The bottom panel shows the Xgal vs Ygal distribution with the contour density of each survey at 15

000 star counts. The ellipse represents the Galactic bar with a 25-degree angle to the Galactic plane. To gwde
the eye, gray circles are placed in multiples of 5 kpc around the Galactic centre.
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Fig. 5. Chemical abundances of Halo stellar overdensities south (orange) and north (violet) Hercules-Aquila
Cloud, and Virgo Overdensity (blue) stars in the [Mg/Fe]-[Fe/H] (left), [Mg/Mn]-[Al/Fe] (right).

Conclusions and Perspectives

We Deliver distances, extinctions and other astrophysical parameters for more than 11 million stars with good precision; these are great samples for detailed studies of our
Galaxy's chemodynamical structure and the characterization of Halo and dwarf galaxies observed by spectroscopic surveys.

The distances have typical uncertainties of 8-10% and have helped to detect as double as new members of Sagittarius Dwarf and Gaia Enceladus than previously reported in
the Literature.

Ages are also part of the newly produced catalogues (2.5 million), covering the subgiant and main sequence turn-off regimes.

All parameters have been extensively validated against external methods in Queiroz et al. 2018, 2020 and 2023 (submitted)
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