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Introduction

If ACDM is correct, then all dark matter halos hosting galaxies, from those hosting dwarfs to those hosting giants, are filled with abundant substructure down to very low mass scales (<< 10°
Mao). Specifically, even the dark matter halos of Local Group field dwarfs should be filled with subhalos, many of which should be fairly massive (~ 108 Me), and thus are potential targets for

hosting small (ultra-faint) galaxies. If these tiny satellites are detected, it would provide evidence that low-mass dark matter halos contain substructure, as predicted in the standard paradigm.

Massive subhalos form stars

Left: Dark matter only visualization of one of the simulated Dwarfs (Dwarf
1, Mvir ~ 1010 Me) and its subhalos. The largest subhalo (up and to the left

of its host) has a dark matter mass that peaked at almost half of the host’s
virial mass (Mpeak ~ 5x10° Me). Right: Stellar mass density for all massive

star-forming satellites overlaid on top of the dark matter. The two most
massive satellites form approximately 2x10°> Me and 5x103 Me in stars

respectively. A distance of 5 kpc is marked in the lower left corner.

They sit on the M*-Mhnaio relation
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Stellar mass - halo mass relationship for all 5 hosts (circles) and the
satellites (up and down triangles) that form at least 15 star particles
(‘massive satellites’, solid symbols). The 2nd most massive satellites in
runs Dwarf 2eany and Dwarf 2. form fewer than 5 star particles (open
symbols), highlighting the stochasticity of star formation at these low
masses. Two different abundance matching extrapolations are shown as
black lines with 0.2 dex in scatter. With surprisingly little scatter, most of
our satellites lie on the Garrison-Kimmel¢ abundance matching relationship
(that has been shown to match the MW and LG stellar mass functions).

Massive subhalos exist In
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All subhalos in our simulations with peak masses greater than 5x108 Me
host galaxies with stellar masses of at least 3000 Me. An analysis of the

much larger isolated dwarf sample in the collisionless ELVIS Local Group
simulations¢ shows that these subhalos exist within ~40% of isolated
massive (Mvir ~ 1010 Me) dwarfs.
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Ultra-faint satellites form all or most of their stars before

relonization

1.0

—_
)
- O
w
o
()}
o
DN
(S
[
)

—
—
—
—
—

-
—

-
oo
I

=
=2
|

Tif mm e e omm o mm e mm mm e o Em Em Em o
T

0

S
S

o FR it S

Cumulative SFH

.
DO

e Dwarf 1
-------- 1st Sat Dwarf 1

= == 2nd Sat Dwarf 1
0.0 | | | | i

|
12 10 8 6 4 2 0
Lookback Time (Gyr)

Cumulative star formation history for Dwarf 1 (solid line) and
its two massive satellites. The ultra-faint satellite (dashed
line) forms all of its stars before the end of reionization
(shown as a gold vertical band). The most massive satellite
(dotted line) has its star formation quenched for ~ 8 Guyr,
forming stars again only at infall (lines in upper-right corner).
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Cumulative star formation history for the three runs of Dwarf
2 (solid lines) and their satellites. All Dwarf 2 runs start with
the same initial conditions, but have different sub-grid '
physics prescriptions, leading to varying SFHs. In all 3 runs, }
the ultra-faint satellites (dashed lines) form most of their
stars before reionization (gold vertical band).

Some satellites observable now,
others in the near future
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Half-light radius vs stellar mass for all main galaxies and their
massive satellites. The current detection limit (30 mag/arcsec?) is
shown as a solid black line. For reference, the dashed line
represents 32.5 mag/arcsec? and is likely what will be achievable in
the near future with LSST. Observed Milky Way dwarfs are shown
as open circles.
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