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Stellar density 'm'a'p

Density of M31 RGB stars
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Deep HST sur_véy of the Andﬁomed_a .galaxy
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Nature and _o_r_igin' of the subétructu_re

G1clump

Gstream NEshelf

[ J
0 ~1 -2 -3
€ [degrees]

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 i
(FE0BW_F&14W), (F60BW_F814W), Density of RGB stars from INT/WFC survey
(see Ferguson et al. 2002, Al, 124, 1452)
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Star formation 'history (SFH)'caIcuI.ation
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SFH of subs_truttUre fields
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SFH of substruCtUre fields
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Bernard et al. 2015, MNRAS, 446, 2789
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Nature and origin of the subétructqre (I)
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— possibility to constrain
the nature of the progenitor
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Progenitor of ,t_heGiant Stellar Stream

no star formation in past ~5 Gyr

no gas obviously associated with

the Giant Stream (e.g. Lewis et al.
2013, Al, 763, 4)

And II & And XVI also abruptly
quenched 5 Gyr ago (weisz et al.
2014, 789, 24)

fast chemical enrichment,

typical of galactic spheroids and

elliptical galaxies (e.g. Sagittarius:
Siegel et al. 2007, ApJ, 667, L57)
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Nature and Qr_igin of the subétructqre (II)

o Disc-like fields dominated by &~
material from the thin disc

o Not remnants of accreted 3
galaxies T
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Heated disc due to minor accretion event?

1:10 merger can eject disc stars far out into halo
(e.g., Kazantzidis et al. 2008, ApJ, 688, 254; Purcell et al. 2010, MNRAS, 404, 1711)

50 kpc ——— f—— — 50 kpc ————————

initial final (6 = 60°) heated stars

Purcell et al. 2010, MNRAS, 404, 1711

o explains disc kinematics out to R ~ 70 kpc
(Ibata et al. 2005, ApJl, 634, 287)

o kinematics evidence of heated disc stars in halo of M31
(Dorman et al. 2013, Apl, 779, 103)
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Williams et al. (2015, PHAT) also found a “"major global enhancement of
star formation” 2-4 Gyr ago in the inner disc of M31

Edouard Bernard - April 16, 2015 - Satellites & Streams in Santiago



M31—-M33 int_e_fac':tion— ~2.5 Gyr ago
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Ubiquity of t_h__e'ZGyr-oId burst: disc heating?
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Adapted from Braun et al. 2009, Apl, 695, 937
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Summary

o Disc-like fields: AMR/dynamics suggest material disrupted
from thin disc

o Stream AMR consistent with a dwarf elliptical progenitor
o SFHs confirm results of Giant Stream modelling

o 2 Gyr old burst is global phenomenon, possibly due to
pericentric passage of M33 ~2.5 Gyr ago

o ~2 Gyr old stars found far out in halo: disc heated by Giant
Stream progenitor when it interacted with the M31 disc?

(e.g., Fardal et al. 2007, MNRAS, 380, 15; Sadoun et al. 2014, MNRAS, 442, 160)
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