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Andromeda's complex mass assembly
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Pan-Andromeda Archaeological Survey
~400 square degrees (McConnachie et al. 2009)
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Andromeda's complex mass assembly
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Deep HST survey of the Androme,d.a galaxy
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‘Star formation and chemical enrichment history

Observations Stellar evolution models
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Assumptions:

- fraction and mass ratio of binaries
- 1nitial mass function (IMF)
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‘Star formation and chemical enrichment history
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The age-metallicity relation in the outer disc of M31
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Nature and origin of the substructures (I)
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Progenitor of the Giant Stellar Stream
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Nature and origin of the suBstructures (IT)

> fields dominated by material from the
thin disc

> not remnants of accreted galaxies

> kinematics evidence of heated disc
stars 1n the halo (Dorman et al. 2013)
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» disc kinematics out to R ~ 70 kpc
(Ibata et al. 2005)
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(Bernard et al. 2015a)
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A disc-wide star formation burst 2 Gyr ago
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M31-M3 3' interaction ~2.5 Gyr ago
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Star formation history of the Milky Way

» Color-magnitude diagram of the solar neighbourhood from Hipparcos

Without distances With individual distances
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~ Gaia's reach

////f”

Galactic halo Thick disk ;

Thin disk

L L B B L L A B R L B B
~ Solar Bulge Galactic center b d =2 kpc d = 3 kpc d = 4 kpc
(ElaiRRTee "} 10} Rel. parallax error 6,/® = 6.10 + Rel. parallax error 6/ = 0.15+ Rel. parallax error 6/@ = 0.20 -
Gaia di:'lsti]::r?ccés with Gaia przo?ale(rp:r;otions !ff ¢ Thin disc
<10% uncertainty to 1 km/s ' e Thick disc >
\ f}! 12} ; [
¢ Yy
© ¢ il
14+ : v
g =
Gaia Universe Model Snapshot | : &
(Robin et al, 2012), with g~
uncertainties modeled from '
. . 2 . 2 18 vt v b b b b b b b b
In-orbit commissioning 00 05 10 15 00 05 10 15 00 05 10 15
BP - RP BP - RP BP - RP

Edouard Bernard = December 16, 2015 — PNCG, Nice



‘Summary

> Age-metallicity relation (AMR) or M31 disc different from Milky Way's
» Stream AMR consistent with a dwarf elliptical progenitor
» Disc-like fields: AMR/dynamics suggest material disrupted from thin disc

> 2 Gyr old burst 1s global phenomenon, possibly due to pericentric passage of
M33 ~2.5 Gyr ago

— possibility to apply this method to
the Milky Way components and
substructures thanks to Gaia parallaxes
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