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. Accretion and dissipative
components of the Milky Way’s halo

b LI y ~ -
.l ] mn l- = | | . r mE - ’
g i S S N 2,
=“‘...l:ll'.--.. _LE v i e =f - l..l.n'
-.I " il ] 4 - ™ 'I‘ Em h .. L 5 e a E‘
s -7 LI - Al o W wE RO
il ="y ¢ " = g™ LI 3 --ﬁ.:l ~\ . =’ - .-‘ s’

d ". " Ba"e Sy ..' - am = =G "5 " \1™" o | f. .rls
:-‘..l' l‘. | l. .. .“...- = & l..l. ..l . .l..- |I|l-.'.l l‘:t.l-: ...l ..'.. o ".-. . -'. ™ -.=.- r\‘.
iy .j S p . 1.. m ;.. . & g " eaw , .f .. I T 1 \ "n l- o -l=-'.-..:.‘-.
. " a " ag g (R . . ey =y a " o TR A-LE N
.'fl 2 Gy . =0 . = <y " an ¥ = .y m ™ By m = .
TN L A O L 033 j':-"i-";':'-‘;

] [ ] -. L u o . L] | izl " e -l a B
T R = T T - LT e L = Y
3 u '. -:.. .l ... &* ....ﬂ‘“-ﬁ o E ... ..y.f......i . j p "- .. .‘-. g y
 w - ..I. = :.. s '...l'. .- =q..-"' .-..l = .' = A i.‘ll e
| . B l’ i . ...-.-. ﬁ_-‘ 1:- -l fl. = ot . ."' . .. ’: :. n i .fl :. v
Nm 'f . § .I 1‘:'..l ; :.l ...I-?._. ‘:. '.b-..ﬁ L o8 "" . ;I -.I
= -. - | .l. '-. .‘! -. = - .i.‘. | | =l .-- ] :-..‘ ‘- ) ‘l. .-. .'.
= : .:-' - .L. . ';sb e .:| =‘ ::..j_ .-. _-ﬁol:,rt'. .F'...: ,’-
LI = Sl " up 1 =« : .? — o “ i
% LT - .I'. . ~ 'J .f lh..‘.... ." = = N -‘??“
- l. ..E : __H : 1 ..'- = o a=

past/present | present/future



Na-O anticorrelation and HB

Core team: Carretta, Bragaglia, D’Orazi, Gratton, Lucatello, Sollima

Main purposes of the survey

 How GCs formed (origin and
early evolution)

* Link of multiple populations to
global parameters

* Whether and how they
contribute(d) to the Galactic
halo
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Time span between stellar
generations: few 10— 107 yrs
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| [0/Fe]

Immediate aim:

v homogeneous Fe, O, Na abundances for ~100 red giants in
each of many GCs with different HB morphology

~ 2600 stars analyzed in 25 GCs

by-product: new high-resolution metallicity scale (Carretta et al. 2009)
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DNA of Galactic globular clusters:

v' Na-O anticorrelations 2> multiple stellar generations >
intrinsic feature of bona fide GCs
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Link with global properties:

v Link with horizontal branch morphology

v" Total mass (proxy: absolute magnitude Mv): driving parameter

IQR[O/Na] = interquartile range of the [O/Na] ratio = extension of the

Na-O anticorrelation
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Origin of globular clusters:
X No one still knows for sure
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Origin of globular clusters:
X No one still knows for sure
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Discrete groups: further complexity in multiple populations
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Constraints on GC mass P=33%

pedflate
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| = 50-70%

The most massive P stars
contribute to form second
generation stars (l,E),
currently 2/3 of GC stars

« precursor of GCs were 10-20 times more massive than present end
products (Bekki et al. 2007 and many others) and

» proto-GC lost ~90% of their stars - possibly main contribution to halo



First attempt: SG stars in halo
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‘ stars of accretion component/low-a/retrograde orbits

5—1 - . =1 F
3 1115 -
) | Z e
n ™ .
- L -
-2 — —2 - -I" ™ = Draco
. " ‘. = Sculptor
ad T - .- - = Leol
K - " ® Carina
_3 1 | L 1 I 1 1 1 1 | | 1 | L I 1 L _3 1 .l | | l 1 L L 1 I 1 L I
-3 -2 -1 0 -3 -2 -1 0
[Fe/H] [Fe/H]

Draco: Cohen & Huang 2009, Shetrone et al. 2001

Sculptor: Kirby & Cohen 2012, Shetrone et al. 2003, Geisler et al. 2005
Carina: Shetrone et al. 2003, Venn et al. 2012, Koch et al. 2008

Leo I: Shetrone et al. 2003




INFERENCE 1:

2 classes of
contributors to the
halo

Minority: dwarf-like
composition (~10%)

Bulk: proto GC-like
composition (P
component in GCs)
~90%

INFERENCE 2:

Masses proto-GC
>> masses
present-day dSphs

-« Primordial
0 « Intermediate
L« Extreme




Aspettando Gaia al Varco
AGV Awaiting for Gaia Venture
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project AGV
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Large spectral coverage, accurate
high resolution, highSIN " _pundances
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Accurate distances (and space velocities) from Gaia +
precise abundances

A 4

AGV: reference sample for calibrating other, lower
resolution, spectroscopic surveys and GCE models
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[Ca/Fe] may resolve
GC stars from dSph
stars, not from field
halo MW stars

[Ca/Mg] may
resolve extreme
second generation
GC stars from field
halo MW stars
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