The Gaia-ESO
Public Spectroscopic Survey:
a prototype for future ESO
spectroscopic surveys



Gala-ESO survey (GES) overview (1/2)

> Public large spectroscopic survey
with FLAMES@VLT

» 300 (240+60) nights (30n/semester)
over 5 (4+1) years; start 12/2011 (P88),
end 9/2016 (P97)++; visitor mode

> All populations of the MW: Halo; Bulge;
Thick & Thin discs; open clusters and

associations

> Uniform analysis: First homogeneous
overview of the distributions of kinematics
and element abundances in the Galaxy




Gala-ESO survey overview (2/2)

Giraffe for faint targets (V<19)
LS HRO3/5A/6/9B/10/14 (O/B/A)
B HR15N/21 (cool)

§ UVES for ‘bright’ stars (V<16.5)
Py 520 /580 nm (warm/cool)

® >10° Giraffe spectra (R~16,000-25,000)

- RVs, APs, [Fe/H], [X/Fe], stellar properties
® >10% UVES spectra (R~47,000)

— precise multi element abundances
® + ESO archive exploitation/re-analysis




SCIENTIFIC BACKGROUND (1/2)

Key open issues Iin the formation and evolution of
the MW and its component stars and stellar pops.

®  The (dynamical) evolution of clusters: from
birth to disruption

® Stellar evolution (ages, masses)

®  Formation and evolution of the thin and
thick discs

®  Halo substructure, Dark Matter

®

Formation and nature of the Galactic bulge



SCIENTIFIC BACKGROUND (2/2)

To comprehensively
address all those questions
and make a significant step forward
we need the full 6-D phase space,
plus stellar parameters, plus
ages, plus chemistry
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Survey data products

® 1D, A calibrated, sky-subtracted spectra

® Radial and rotational velocities

® APs: T, log g

® [Fe/H], [ X/Fe] (LI, C, O, Na, Mg, ..Ni, ..Ba, Y,..)
® Average RV, [Fe/H], [ X/Fe] for the clusters

® Stellar properties: e.g, accretion rates, mass l0ss
® Photometry used to select the targets

® Semester, annual, and final data releases

® [irst releases: 01/2013 and 06/2013
All with quantitative uncertainties



4lmplications for 4MOST

The Galactic community is still learning how to
collaborate on big projects

New science demands high spectral resolution,
good sighal-noise, wide wavelength coverage

Analysis of stellar spectra is not a pipeline:
many methods are essential = much effort

Calibrating internal results onto a sensible scale
is a very, very big challenge
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1 THiuk 17 RATHER
MAMAGE A LARGE SOFTUARE
PEVELOPMERT PRoECT.

The daydreams of cat herders




“The kid's good.”




Gaia will have done the easy bit

Alerts — as soon as we can, within year one, on to the end
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2. Science performances gaia

Stellar parameters

i

oAt -

15 15
1- T
[Fe/H] = 3 A
= a [ . / \I,-""' .
05- - 05 - R
s S T L

0 1o 12 14
G(meg)

L£0% and 90% bcounds shown ] ) i
Courtesy of C. Bailer-Jones More in hitp//www.mpia.de/Gaia




Gaia-ESO fields targeted
Paranal often has north wind limits..
Blue-arm science targets in high-extinction southern
areas are essential...
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Gala-ESO Giraffe spectra.
even with narrow target selection, a very
wide range of parameters is evident

> 4 there IS NO smqle anaIyS|s aproach
{
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Gaia-ESO Survey philosophy

some large stellar surveys have struggled to deliver good results
“spend S20M on data acquisition, then find a student...”

Determining reliable calibrated element abundances from a wide range of
stellar types is a big challenge: hot/warm/cool/metal-rich/metal-poor...

=» dominates effort, will continue to dominate effort

Gaia-ESO involves all European & Australian expert teams
=>» continuity, experience, complementarity.
No “wheel re-invention”.

All spectra analysed in several ways — we do not try for one “pipeline”, but
use all available proven methods

=>» different methods are essential for different stellar parameter ranges.

Multi-Analyses can also provide a range in complexity — eg, NLTE.

Providing the whole range of analysis outputs quantifies both random and
systematic (method-dependent) effects



Gaia-ESO Survey philosophy

sample unbiassed MDFs
=» undersample rare and wings

Providing the whole range of analysis outputs quantifies
both random and systematic effects

Some science wants a simple “answer”, other science
analyses the details

Serious calibration effort is essential to determine a “best”
value for each star, as well as the method-dependent range

Gaia-ESO uses Open Clusters to link hot, warm, cool,
parameter and abundance scales, with substantial special
observational effort

Calibration is expensive, and complex: eg super-solar

Calibration needs planning.



conclusion

e Gaia-ESO is your pathfinder:

. we will make a good job!

 The Gaia-ESO experience provides valuable
experience for 4MOST science and data
processing planning
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