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Milky-Way science case
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Galactic structure

Density profiles
Disc warp and flare
Etc...

Galactic kinematics & dynamics

Velocity distribution functions
Gravitational instabilities
Resonances

Radial migration

Gas, dust & stellar phases

Gas and dust distribution

Gas infall and outflow

Star formation, IMF, yields
Chemistry: iron, alpha elements, r
and s processes

Milky-Way formation/evolution

Age/Kinematic, Age/Metallicity,
Age/abundances relation

Star Formation Rate, mass
assembly history
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Parallaxes: e.g., Mapping the MilRy-Way
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Radial velocity: K giant spectrum
HIP 86564 K5 V =6.64

Gaia-RVS spectrum of HIP 86564
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http://www.cosmos.esa.int/web/gaia

Radial velocity: precisions

20 | http://www.cosmos.esa.int/web/gaia/rvsperformance
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Red Photometer (RP)
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Teff, logg, [Fe/H], |/ Fe]: Bp-Rp
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Teff, logg, [Fe/H], [o/Fe]: RVS
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Teff, logg, [Fe/H], |oc/Fe]: precisions

The Gaia astrophysical parameters inference system (Apsis)
Bailer-Jones, Andrae, Arcay et al., 2013, A&A, 559, A74

BP/RP internal precision, G=15

% b1 oTeff = 100 K
logg = 0.25
Mo Mg, V o
VR o[Fe/H] = 0.2 dex
AV, Bgy Stellar parametrization from Gaia RVS spectra
Teff Recio-Blanco, de Laverny, Allende-Prieto et al., 2016, A&A, 585, A93
Ie ’ Estimated end-of-mission internal precision (extract from Table 5):
0gg
Mol ™ ot | oo | ofre/m) | olalre
[X/Fe] Grvs 10.3 12.6 103 126 103 126 103 12.6
bt K-giant (solar met.) 21 147 0.06 0.29 0.02 0.12 0.02 0.10
variapllity
K-giant (metal-poor) 65 289 0.13 0.34 0.07 0.25 0.05 0.19
Age

Plato

Teff & Log g seismic
oclogg = 0.015 dex

(R. Peralta PhD thesis — Corot/Kepler data)




Tariability
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Ogle IV

Bp/Rp Preliminary processing/calibrations:
* 10-15 mmag per measurement
* 70 epochs (on average in 5 years) + Ecliptic poles

RR-Lyrae in the
Large Magellanic Cloud

Plato

* Much finer time sampling - very detailed oscillation spectra
* Evolutionary stage: separation Red Giant Branch / Red Clump




Age: Milky-way mass assembly T chemical history
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Ages from isochrones
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Ages with Plato

a, O, T
Mo Msr VR
Av, Eg
Teff, logg
[Fe/H]

[X/Fe]

variability

Age

T | T T T
[ Z=0.0004
4 I
E _—
3]
E I
e
— |
[=11]
E! |
0 -
_E .

Ages

4.4 4.7

More precise ages

Ages ?




Radial velocity: e.g. dynamics of accreted satellite

Credits: R. Wyse
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Av, Egz . e.g., 3D view of the interstellar medium
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