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The Milky Way: a treasure trove for low-mass galaxy studies

Star formation histories

Deep Color-Magnitude Diagrams L, Resshitg T T TRedshit)
I IS 1 tl o T T ] B T - PR ™ . Ultra-faint MW dSphs Classical MW dSphs
[ Scuiptor L et 1 18} Sextans B 5 By s | ' — 1 o
18 r<6 arcmin ' . r<10 arcmin. ..° - % . ] T o8} 1 1
i . ] « . \':}:..‘: . [))
) ] . . D o6l 1
20} 1 *9p 5
L 4 S we UrsaMin
{ =0 E ™ — Cvnll — Draco
L g 4 i jum } wes  Carina
22 . 2er O g2l = Leolv | — Leoll |
L - : _ L == Hercules / === Sculptor
i Co] . 0.0} = Cvnl 1 St o
24 - i ' 24 } 12 9 6 3 0 12 9 6 3 0
I o [ ¢ ®i8 | Lookback Time (Gyr) \Weisz+ 2014
18 : e ——— —— f |‘_' <y 7. ‘ 1
[ Fornax Carina i m @ m ] ] .
: . 18 e TRCET (e ’ Orbital histories
r<6 arcmin . BRSO ARCRIM SR o nlll” S % ] 150 . 150, :
O & ‘ 1 | -?
[ 20 | '.:.‘:.' N loo IOO \ /
292 [ _ =0 : 50 [ 50 &:;'
' RR[.; 1 2 5 /"7\\\ ».
[ £ o g o YA 05\ d
3 i >_‘ IN f ‘\,.' I >
il 1 24l 1 = =] AN
L F : St Sames | Ry E i TAIET -100 =100+ J
-05 0.0 05 10 15 05 , _ :
g—r g-r -150 L —150
~ =150 <100 -50 0 S0 100 150 ' -150 ~-100 -50 0 S0 100 150
Munoz+ 2018 X (kpc) X (kpc)

Helmi+ 2018



20 -

28

18 H

20 -

28
18 H

20 -

18
—
(2]
()]
©
=
<
-
(s0]
L
—
(2
(o))
©
£
<
—
(o0]
L
—
(2]
()]
©
&
<
—
(o0]
L

28 |

22
24 |

26 |

And | (81,904 stars)

ISLAndS

LI B

[
r  And Il (81,249 stars)

22
24

26 -

| Il | \ } | } } \ } |
LA N B R B T

And 11l (39,508 stars)

|JlIJIJl|Jl
L L

JlJlIJl
L L AL

And XV (12,419 stars)

[

22
24 |

26 |

And XVI (7,389 stars)

IJIIlllII
L L UL

[
1

1 L 1 1 1 1 1 1 1 1 1 1 1 1__1

|
T

And XXVIII (19,831 stars)

T
L

0 1 2

F475W-F814W (mags)

F475W-F814W (mags)

SFHs in the M31 satellite system
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+ Other individual SFH studies: e.g., Geha+ 2015; Monachesi+ 2011, Collins+ 2022, McQuinn+ 2023



The HST Treasury Survey of M31 Satellites

GO0-15902
» 23 M31 satellites (+ 13 galaxies from the archive) » Measure Star Formation Histories
» 244 prime HST orbits + parallels » Precise Distances from RR Lyrae
(and >500 archival orbits)

» First Epoch for Proper Motions =
» ACS and UVIS imaging in F475W/F606W and F814W Baseline for Orbital Histories
» Depth: oldest MSTO
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An HST view of the M31 satellite ecosystem
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» 4700 RR Lyrae in 39 stellar
systems

» Homegenous distances based
on Gaia calibrations

> A detailed 3D reconstruciton
of the satellite system

Y [kpc]

X [kpc]

» Strong spatial anysotropy: appears to be real...and puzzling
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- Consistently emerges using independent distance indicators (e.g., McConnachie 2006, Conn+2013)

- Selection effects ruled out by Doliva-Dolinsky+ 2022

- Indication of a recent dynamical perturbation?



Ultra-faint dwarfs in the M31 system
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Ultra-faint dwarfs in M31:
» Diversity of SFHs

> Later quenching compared to MW

> Mass or Environment?

80% stellar mass formed
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Cumulative SFH

Lifetime star formation histories of M31 satellites
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80% stellar mass

formed
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Andromeda vs Milky Way
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Summary

The HST M31 satellite treasury survey has assembled a homogeneous photometric dataset of the dwarf galaxies around
M31, enabling star formation histories, precise distances, and laying the foundations for orbital reconstructions

Updated 3D map confirms the strong asimmetry of the M31 satellite distribution

The UFDs around M31 show meaningful levels of late star formation, potentially being at the mass threshold of
reionization quenching. And XIll is the first instance of a late bursting galaxy in this luminosity class

The mean SFHs of satellites within and outside of the great plane of ndromeda are virtually indistinguishable

M31 hosts a population of satellites characterized by rapid mass build-up and late quenching, which is unseen in the MW

Opportunities for LSST:

What is the spatial distribution of faint satellites around other L* hosts?
Discovery and characterization of the faint UFD population around M31

Discovery and characterization of isolated UFDs close to the reionization quenching threshold



