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The Halo = Galactic Wild West
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The Halo = Galactic Wild West

Cooper et al. (2010)
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Key questions

What were the properties of the First Stars?

What is the metallicity distribution function (MDF)
of the halo? What is its temporal evolution?

How different are the chemical enrichment histories of
the progenitor systems?



Key questions

What were the properties of the First Stars?

What is the metallicity distribution function (MDF)
of the halo? What is its temporal evolution?

How different are the chemical enrichment histories of
the progenitor systems?

What is the shape of the DM halo: spherical, oblate,
prolate, triaxial? Can we trace its temporal evolution?

How many building blocks, dark and luminous-but-faint,
are there: enough to explain the satellite crisis?

How was the Milky Way assembled? Bulge, bar, thick
disk...



: ' S s : P b2 VR

W‘ . & . . R | 7
' B e S e \ '
to be launched in October 2013

- B

\ .

Gaia -

s




: +

107 stars i

G = 20 },taS @ V—~15 i ‘photometry for 10° sta;s
A g e sl Vélocitié'§ for 108 stars

*a

* stellar parameters for 107 stars’

b ' Stel}ar PhySlCS &’ Galactlc evolutfon
il KOIE 32 -0
o Keml-oado - 6

[T TITTTE T courtesy of U. Munari



oy, [km/s]

Limitations of Gaia I: v

14

12

10

rad

| Radial velocity
accuracy Gaia

-— BOV
— AOV
—  FOV

G5V
K4V
K1l

/‘/4/ 4MOST goal

Gaia astrometric limits

8 10 12 14 16 18
V [mag]

20

22



Limitations of Gaia I: v__4
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Limitations of Gaia II: A,

2-D 3-D 5-D 6-D 12+ D
Position Parallax Proper Spectrum Astrophysical
motions parameters
Ultra-precision, . Transverse Radial velocity Ages, histories,
Distance . . .
OVer years velocities + chemistry astrophysics
Constraints:

V, My: go deep into the halo = K giants (TOP stars) as tracers
FOV/sky coverage: needs to be large, as target density is fairly low

R: 5,000 (LR) / 20,000 (HR) is a good compromise given the lower line
density in spectra of metal-deficient stars

A: covering key elements, for the spectroscopic analysis (U4, To 108 g)
and probing the major nucleosynthetic channels (up to 20 species)

Gilmore et al. (2012),

The Messenger



Halo LoRes DRS
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Substructure survey strategy

Assuming that there are as many as 500
streams in the halo, we need 500 * 100 =
50,000 stars minimum to characterize the
substructures chemically.

MDF survey strategy

Preselect stars to be metal-deficient
([Fe/H]<-1) using Skymapper or Gaia.

Observe all giant stars acccessible to
AMOST with V<16.

SNR requirement: 50 pixel=! (150 A—l)
(2 h exposures at the faint end)

Harvest: 100,000 metal-deficient giants
with detailed chemical passports (X 100),

below ([Fe/H]=-2.5 X 10, new UMP stars.
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Release
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Conclusions
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The AMOST Galactic (halo) DRSs can make very significant
contributions to our understanding of the assembly and
chemo-dynamical evolution of the Milky Way.

In conjunction with Gaia astrometry, this field of science
will be truly and lastingly transformed.

In 2022, we will know a great deal more about the
DM distribution, the nature of the first stars and why the
Milky Way looks the way it does.

On top of that...
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