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Basic Gala data products: Astrometry
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Basic Gala data products: Astrometry
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Basic Gala data products: Astrometry
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Basic Gala data products: Photometry

astrometric field

L 4

;‘
Ll

= =
£ = RVS
., =
: g
7 = N A
e a Radial-Velocity
- = E Spectrometer
= CODs
_*-
! e Star motion in 10 s

Sky Mapper Astrometric Field
OO MO
5 CCDs <

0.74 _
0.64 ~ —— :
0.5 0 T
- T
0.4+ ‘| Ny
] B 0.3 I / & 0.3
0.2 0.2
014 4 |
.04 v
L] 014 i
1] il ™, o [y o,
_ga_ Vi /‘" ) _grj? %ﬂ ‘J — 5
— | 0.1 —_ e
7 0 Vo w—“"/ N, — - 0 —
O | '\_r' e S L U @ 'I —
of 0.000; — . . - - ; [ ElH —m——m——m—rr-——r—————————
00 0 L000

SO0 a00 700 800 a0 E 150 400 450 S0 Le0 BOD 650 700 750 7RO 800 850 SO0 9500 1,
Wavelength [nm] Wavelength [nm] Wavelength [nm]



Basic Gala data products: Photometry

Evans et al. (2018)
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Basic Gala data products: Spectra
* RVS (Recio-Blanco et al. 2016)
* l[ow-resolution BP/RP prism spectra
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Basic Gala data products: Spectra
* RVS (Recio-Blanco et al. 2016)

* l[ow-resolution BP/RP prism spectra
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Basic Gala data products

PARSEC 1.2S isochrones
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Basic Gaila data products

PARSEC 1.2S isochrones
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Basic Gala data products

PARSEC 1.2S |sochrones + Gaia DR2 (G<12 + varpi>20mas)
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Basic Gaila data products

PARSEC 1.2S isochrones + Solar analogs (Tucci Maia et al. 2016)
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Overview

(2) stellar ages in GDR3



Stellar ages in Gala DR3

* Gala ApsIS (Bailer-Jones et al. 2013)
* Final Luminosity Age Mass Estimator (FLAME)

BASTI evolutionary tracks (provided by Santi Cassisi)
Infer age and mass from given parameters:

1) Levenberg-Marquardt (v. Lebreton)
2) Bayesian inference (Guédg, Lebreton et al 2012)



Stellar ages in Gaia DR3

* multiple outputs

* objective: not compete with asteroseismology
but statistically useful, all-sky, homogeneous
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Stellar ages in Gaia DR3

* DR3: maybe only evolutionary stages and ages in DR4

* main caveat: Gaia instrument model
not yet good enough
(Weiler et al. 2018, Evans et al. 2018, Weiler 2018)



Future developments

FLAME
age, mass, Z
v
stellar evolutionary models
GSP-Phot
Teff, logg, [Fe/H] [«
y » two separate APSIS modules
stellar SED models (Bailer-Jones et al. 2013)
v * error propagation
spectra/photometry _
* degeneracies




Future developments

Fouesneau, Andrae, Creevey et al.
(in prep)
age, mass, Z
v

stellar evolutionary models

Y
Teff, logg, [Fe/H]

Y

stellar SED models

Y
spectra/photometry

* joint inference problem

* N0 need for error
propagation

* all degeneracies
* N0 BP/RP spectra yet

* photometry (GALEX,
2MASS, AlIWISE)

e main limitation:
Gala instrument model
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Future developments

solar analogs: worse than GDR2 (Andrae et al. 2018)
SED models + Gaia instrument model!

bias=98K RMSE=257K b Tucci Maia et al. (2016)
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Future developments

 solar analogs: worse than GDR2 (Andrae et al. 2018)

SED models + Gaia instrument model!

* ages ~60% error, masses ~30% error
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Future developments

* solar analogs: worse than GDR2 (Andrae et al. 2018)
SED models + Gaia instrument model!

* ages ~60% error, masses ~30% error

Chaplin et al. (2014): 29.9%

- ' Martig et al. (2016): 155.9%

o501 5. + Martig et al. (2016): 79.4%
IR Chaplin et al. (2014): 58.9%
< 201 -
X 1507 i
L 100 Ak .
B 5047 g :
4 o ot At e
i X TR IS ST PR AL M
—0 -::.: / i : ':'.' -':Ex;?ﬁ;‘*:}? - Sria - * o 1- 3 .
—100 1% Gk, T T g O el K AR SR I PR -

200 250 300 350



Future developments
* solar analogs: worse than GDR2 (Andrae et al. 2018)

SED models + Gaia instrument model!

* ages ~60% error, masses ~30% error
e consistent with asteroseismic observables
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Summary

* Gala DR2 good enough for ages
* FLAME in DR3: evolutionary stages (maybe ages)

 evolutionary + atmospheric models used together
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