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Gaia-ESO Survey in a Nutshell

FLAMES: Giraffe & UVES parallel

300 (240+60) nights over 5 (4+1) years

Started in 12/2011 (P88)

>10° stars
All populations of the MW:
Halo
Bulge
Thick & Thin discs
Open Clusters
+ calibrators

Globuiar Clusters

Radius =194

o —Tidal Star Stream

Halo (Population II stars)

e

" Thick Disk ' Thin Disk
£ (Populatian T stars) (Population I stars)

Nucleus (Central Bar)



Gaia-ESO Survey in a Nutshell

FLAMES: Giraffe & UVES parallel

300 (240+60) nights over 5 (4+1) years
Started in 12/2011 (P88)

All stellar types:

°* O-type =2 M dwarfs
* PMS > MS - giant stars

Globuiar Clusters " —Tidal Star Stream

o m eta I_poor 9 m et C (il i : f Halo (Population II stars)

e
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£ (Populatian T stars) (Population I stars)

Nucleus (Central Bar)
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Stellar Parameters

Operational

Spectral Reduction,
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Database

Gaia-ESO Survey in a Nutshell
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Gaia-ESO Survey in a Nutshell

Targets of Gaia-ESO

Field stars in different MW Stars in open clusters and
components associations




%o - even more new candidates
(~500) in the inner disc (see VISTA Survey, Barba et al. 2015)

@

@
@



http://www.univie.ac.at/webda/
http://www.astro.iag.usp.br/~wilton/

From: “Open clusters and their role in 40 I . . .
the Galaxy”
E. Friel 2013
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Histograr= of field star distances in the iDR4 UVES sample

|—4i Solar neighborhood

Field star sample
m designed to
study solar
neighborhood

Even more internal
clusters, up to the
Galactic Centre-
100 1 see NGC3603 and —
Arches clusters,
but to be observed
in the IR
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Done at May 2016
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Radial metallicity distribution with OCs:
open questions

Observations of Open Clusters are valuable tools to answer to
these questions




Radial metallicity distribution:
open questions

.05 :
ers From Anders+16
o
o, 0.00 - . . .
‘é - * Thin disc population
S 0.0
—U.0o
- * Age<38Qyr
I:EE
—0.10 .
L * Binning
E.
—0.15
s . i
'E #—& Salaris+ 2004 AltltUde
Magrini+ 2009
—0.20 Cunha+ 2016 |]
0 2 4 G ] 10 12

7 [Gyrl .-

With the exception of Salaris+04 (based of 38 clusters, not including the youngest
ones), OCs points towards a mild flattening with time of the radial metallicity
gradient = larger/homogeneous samples are needed to confirm (or not) the
literature results = the final GES sample will give important contributions




Some preliminary results:

Comparing intermediate-age clusters with very young clusters and star

formation regions (Age < 0.1 Gyr)

L. Spina et al.: Chemical composition of four star forming regior

0.30 .

From Spina et al. in prep.

0.25

0.20

0.15

0.10

] (dex)

The age effect:

* Isit an effect of radial
migration (see
Andres+16)? Did more
metal-rich and older
objects from the inner
disk move outward?

* Isrelated to recent infall
of metal poor gas
(Galactic fountains)?

* Isaselection effect due to

Tmited statistics?

I —_— Age > ]IDD Myr Uacubs&l‘.tn et al. 2016)

= = Age < 100 Myr (this work)

..... Age = 5 Myr (this work)

@ old clusters (age = 100 Myr)

@ YOCs(5 =< age < 100 Myr)

@ SFRs (age < 5 Myr)

| L
R.A. Dec. Age Rge(a) Z
J2000.0 (Gyr)  (kpc) (pc)
N2516 07:58:04  -60:45:12 0.10 8.0 -110
N6705 18:51:05 -06:16:12 0.25 6.4 -90
N4815 12:57:59  -64:57:36 0.5 6.9 -90
N6633  18:27:15  06:30:30 0.6 1.7 535
N6802  19:30:35  20:15:42 0.7 7.1 30
Br81 19:01:36  -00:31:00 1.0 5.8 -110
Tr23 16:00:50  -53:31:23 1.0 6.4 -16
N6005  15:55:48  -57:26:12 1.2 6.0 -140
Pis18 13:36:55  -62:05:36 1.2 6.8 12
Tr20 12:39:32  -60:37:36 1.4 6.9 120
——Br44 2.9 6.6 180
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0.2

AWA

Cepheids vs Ocs:

* Similar slopes and zero
point

* Weaken the migration
explanation—> with
migration we might
expect more dispersion
and ‘cancellation’ of the
gradient

W

-t

[Fe/H]

0.0bE =2 environment
=2 -> Gaia and LSST for
0.2 ; a deep census of
' ‘ ¢ clusters
,‘ l-f..v':.":"n"-- L T, O Mgy 3 m— T s S T L e T
04 5 Chiappini 2009 model T e 2o OGS 8 bR
l ¢ ® ¢ Netopil+ 2016 High-res. Clusters [% 5 ?
' MCM+ 2014 model Rt
=06y 6 g 10 12 1

[ I I [ [ I I

Cepheids (Genovali+14,15,
Martin1s)
Open clusters (O GES, A
APOGEE-Cuhna+16, Cantat-
Gaudin+16)

What is missing:
| Acomplete theory
o+ ofclusterlifeas a
g1 .. function of the

Rca  [kpe] From Anders+16




Open clusters: not only iron

Sample of elements in GES iDR4: alpha-elements, odd-elements,
iron-peak, neutron capture

ELement  MaAN ProDucTION SIZE FEEHAINTST yIELD(SNIa/SNII)
160 Vassive Stars Helium burning i
Na Massive Stars C, Ne, H burnings 1%
XMg Massive Stars C, Ne burnings 10%
Al Massive Stars C, Ne burnings 7%
B8i Massive Stars explosive and non-explosive O burning 60%
0Ca Massive Stars €XpIOSIVE and non-explosive U bUrming 67%
$Sc bessiVe Stars C, Ne burnings, @ and v-wind (neutrino-powered wind) 4O

sive Stars and SNIa explosive Si burning and SNIa with He detonation

Sy Massive Stars and plosiNe=Si-and-Obusningsm-Sn = deronaton, and ¢ and v
2Cr Massive Stars and SNIa explosive Si burning, SNIa with He detonation, and o 84%
3Mn Massive Stars and SNIa explosive Si burning, SNIa, and v-wind 96%
Fe Massive Stars and SNIa explosive Si burning and SNIa 88%

*¥Ni Massive Stars (and ShHe=——rrfr= TEZE-0UT [TOM MUCICAr STAISHC ek
ssive Stars and SNIa He-burning s-process, a, SNIa, and v
“Cu Massive Stars He-burning s-process, C and Ne burning 2
84Zn Massive Staf He-burning s-process, @ and v-wind 51%
Sy Massive Stars He-burning s-process, and v-wind -
NZr Massive Stars He-burning s-process -
133Ba Low mass s-process -

Massive Stars v-wind =




Slope () 13 kpc) = 000 Y 000 (o = 013 des)

Slcpa (-: 13 kpc) = 000 t 001 (o =0 13 de:)

Y ¢¢%X¥‘{' ‘*‘X’ i A 'EfI

+Slope (> 13 kpc) = 001 iOOD (o = 015 dex)

o/Fe as a
cosmic clock
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[Alpha/Fe]
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Form ‘classical’ chemical evolution models to chemo-dynamical models

Magrini+2015
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Minchev+2013
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20

4L Full MCM Simulation | |
3| & Chiappini (2009) model -
5
1

They predict an enhancement towards the outer

disc and a depletion inwards

[l Anders+2016
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GES observations (+literature—Ocs and Cepheids)
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No apparent variation with R.. for most of the a/Fe gradient, only O/Fe shows a
non negligible increase with R
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[O/Fe]
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Dotted : No rad. migration
. Solid : After rad. migration

T T —
Time—Integrated SNla/CCSN

Dotted : No rad. migration

~._ Solid : After rad. migrotion
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[O/Fe]

[Mg/Fe]
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dependent yields for
SNil

see Nikos
Prantzos’s talk form
more details




[Cr/Fe]
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For most elements the
model+metallicity dep.
yields are a good
representation of the
observations

For few elements, the
theory remains far to
reproduce the observations

In the metallicity range of
the thin disc=> no strong
a/Fe is expected (when
averaging the usual
elements)

O/Fe gives the highest
probability to detect SFH
differences

Mg and Fe vary in lockstep
in the [Fe/H]-0.5/+0.5
regime—> no good tracer of
SFH






