Gaia-ESO Survey Second Science Meeting, 10-13 November.2014, Porto

urvey data
Aainpstellar
evolutionayAmMoOdels

i

Paolo Donati

INAE - Osservatorio
Astronomico di Bologna




GES andi stellar evo: iDR2

Globular
clusters

(8)

!

LOGG/dex

Open
clusters } L TEAY -
( 14) 7000 6000 5000 4000

TEFF /K
November 13th,"Porto GalENESO Sww_ﬁ,a 2




Kinematic and Chemistry to

understand stellar evolution
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Kinematic and Chemistry to
understand! stellar evolution

Chemical
abundances
and star
parameters

n

= &
=

s A
2 O
= O
E —

" 7000 6000 5000 4000
TEFF /K

November 13th,"Rorto GalENESO Sugwwﬁl



GES: calibration of stellar models

Shape of IMF and its universality Timescale of SF and SF history
Improved basis for field star Initial to final mass relation in WD
age determination ;

'\l calibration of HR diagram from
Milky Way open clusters

GES core science:
to use OCs to test stellar

evolutionary models

http://great.ast.cam.ac.uk/GESwiki/Gesproj
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The Open Clusters as ideal

testbeds for stellar-evolution

D AMIBcatalogue; Diastet al. 2002
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OCs ~ SSPs

Open clusters are aggregates of coeval and

chemically homogeneous stars. They are the best
approximation of simple stellar populations (SSPs)
we have in nature

J Umm as al. 2014
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The Young Open clusters
perspective

Pre-Main Seqguence stars

Chemical propertles (see Frasca et al. GES paper 21)
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| % UVES

GannaVel, Spina et al: 2014
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PMS stars and stellar evolution

0.3 Myr < age < 1.25 Myr

7 -85 -1.0 -0.5
log age (yr) log M (Mg)

Orion NebulaclusteriManarajet al. 20142
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PMS stars and stellar evolution

gamma Vel (~ 10—-15 Myr) See Franciosini poster

Gravities, rotation, magnhetic -
activity have an important impact E Baraffe 3, 5, 10, 20 Myr
on the evolution of PMS stars :
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The Old Open clusters perspective

M1l NGC4815 Be81l Tr20
Cantat-Gaudin et al. 2014 Friel et al. 2014 Magrini et al. in prep. Donati et al. 2014
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OCs: Be81
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The Old OCs: Be81
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The Old OCs: the RC of Tr20
and its golf-club shaped MSTO

- Original + Corrected
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Other cases not only in the MW

NGEC7789
Girardil et al. 2000

Milone et als 2009
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The effect of rotation

Bastian & de Mink 20_(_)_9 :
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Viable explanations

MSTO/RC
Differential reddening?

Different rotation
history?

Age spread?

ONLY RC

Transition of the core
mass between not
degenerate and
degenerate?

Dispersion in the
overshooting efficiency
in the convective core?

November 13th,"Rorto




3 - 1 1 1 1 1 1 1 1 I 1 LI L 'y
E J .. U . I FTTTTTTT
= 3 n Il n E3 E
= 1 . 0 o -.E g 3
e OF = . = =Bogn E3 E
N i o ES 3
—2 f — : I ; : PR
'? 0 :_. "' ..-- B T _:
& F W o. p— ‘ ‘ L -
£,-05F .-'.”. + P
_1 1 L 1 I 1 L I 1 L 1 I 1 1 1 L | 1 'l IIII|III|III|III:
N ] 1 I ) L] ] I ) L] L) ] I ) L) L) I | ) L] ||I||III|III|III
O -
15 ®R OR :DE'E':!D]DE T 3
g § mo : ]
1TE o : + 3
g : | ] -
0.5 5 I —— ——————— =+ e 4
= 05F i i . " + ¥
S N S SN . T E
= : e Wy £ ;
_ . " : e —|— = =
051 . L T R N A RS S SR =1 FIT1 NPT A T
: L] 1 l T ! l L] | l T | 1 L] II|I|| |I|I|||I_'
o 05: . [ i
o 05 F n ] (Y a -
S F "s ¥a" " o B BELE - RALELE CEE
| L L i Lol bl
-0.5 ; —— — ———t —
. | b " m 'n ] I ]
—_ C L u " N am ] l ]
E'i OF e |!fl. = punl ® *ﬁl L E T
o n u E = " ]
Z-05F 5 —— F B
-1 : I ] M|S| |Iow_|RCI;EI | L’ll;]‘|_FE|GB| 1 [ |H|B| Ll
-1 0 1 2 3 1 1.5 2

Mixing: observational constraints

Gratton et al. 2000

Sample of about
100 field stars with
well known
parallax and
luminosity in the
metallicity range

-2<[Fe/Hl<-1

and for low masses



Log N(Li)

MixXing:
observations in OCs
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Mixing: observations in OCs
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Smiljanic 2012, see talk
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Mixing and the GES

The Gaia-ESO Survey: CNO abundances in the open clusters
Trumpler 20, NGC 4815, and NGC 6705*

G. TautvaiSiené!, A. Drazdauskas', S. Mikolaitis'?, G. Barisevitius', E. Puzeras!, E. Stonkuté!, Y. Chorniy’, L.
Magrini3, D. Romano?, R. Smjljanics*ﬁ, A. Bragaglia4, G. Carraro’, E. Friel®, T. Morel?, E. Pancino*!?, P. Donati*, F.
Jiménez-Esteban'!, G. Gilmore'?, S. Randich?, R. D. Jeffries!?, A. Vallenari'#, T. Bensby!>, E. Flaccomio'®, A.
Recio-Blanco?, M. T. Costado!’, V. Hill?, P. Jofré!?, C. Largo®, P. de Laverny”, T. Masseron'?, L. Moribelli’, S. G.
Sousa'®, S. Zaggia*

—— 1DUP ST (L2012)
- ---TH+V (L2012)
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------- TH (CL2010)

& Trumpler 20

See TautvaiSiené [N NI m NGO 6705
talk |
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GES OCs
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What about MW stars?

MAIN FOCUS

Chemical properties of
the Galactic disc and
bulge

CoRoT stars will benefit

of accurate gravities

Gaia mission will provide
accurate distances with
an enormous impact on

Stel Ia r evol uti oh stu d ies ) 7000 6500 6000 5500 5000 4500 4000
TEFF/K

November 13th,"Porto Gz;fa ESWW@ 25




Jo sum up

PMS: Test of:

OCS e mass accretion
e rotation

» light elements

 evolutionary models
for different ages
and metallicities

e the effect of

Largest homogeneous rotation
dataset of field stars, . .
MW stars un unprecedented « the effect of mixing

legacy for stellar

evolution when ,
Gaia distances — 4
will be available “

MAIN FOCUS: Calibrators
PS They can be used to study mixing but they
should be used with care.
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The GC status

Carretta+2009 Carretta 2014
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The GC status

Cantat- Gaud|n+2014 Lind+ in prep San Roman+ in prep
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