.
l.

51‘axiés_, ultra-faint dwart
J ?;-ir. own tiny satellites

Coral V\Zheeler =

UC Irvine
UC Berkeley TAC Semma,r
: 10-26- 2015 AU
James Bullock (UCI) d . © . Alex Fitts (UT Austin)
Andrew Pace (UCI) ‘ - ~ ~ Evan Kirby (Caltech)
Jose Onorbe (MPIA) "% % Oliver Elbert (UCI)
Shea Garrison-Kimmel (Caltech) R L ~ Phil Hopkins (Caltech)

Mike Boylan-Kolchin (UT Austin) 2. | Dusan Keres (UCSD)



Why sweat the small stuff? j
| 108 I\/I@ <I\/I* 1O9I\/I@

- Missing-satellites pr
satellites? |

- Ancient populations:- what shuts down star formatlon Ig
ultra-faint dwarfs’? i

» Age gradients - how do dwé'rfs obtam mverted age
gradients? e -

*dlrr/dSphs - why are there differ ti'dwa'rf_galaxy-
populations near and far from MW / M31? -



.
-

Garrison-Kimme

letal. 2014

-




a . W

©f subhalos™ .t

- ‘. *.'

' 'J‘t‘-:.', WA A ¥ g .;,

<7

)
|

.

Sl

o
. -. .
Garrison-Kimmel et al. 2014 - ; ‘

2 " - o o ¥



Currently ~30-known MW satellites

Drlica-Wagner et al. 2015 Koposov 2015, Leavens 2015, Martin 2015, Kim 2015, Kim & Jerjen 2015b



- Occupy halos of similar mass:

~3% 109 Mo

l_|® 8
5 10 E I 1 lllllll 1 1 lllllll | | lllllll 1 1 lllllll ] 1 lllllll 1 g
) . -
| :
" b Uma Il Dra_car Leol _
= ¢ cv 1yme ! C Iﬁ ¥ Scl § Fnx
8.107— % VU'LeoIl L

z ¢ % % Leo T 1 l =
o m i -
S " Seg 1 Com ¢  Her Sex -

A w1 |
5
< 108 | 1 =
= - Leo IV 5
= - -
%) - i
8 | lllllll 1 1 lllllll | lllllll 1 1 lllllll 1 1 lllllll | i
= 102 108 104 105 108 107

© Wolf et al. 2010

Drlica-Wagner et al. 2015

Koposov 2015, Leavens 2015, Martin 2015, Kim 2015, Kim & Jerjen 2015b



Selection Effect?
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Dark Energy Survey

(DES) / DECam
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Sand et al. 2015: Antlia B Dwart
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an old, metal poor red giant branch (210 Gyr, [Fe/H]~—2), and a younger blue population with an age of ~200-400 Myr, analogous to the
original Antlia dwarf, another likely satellite of NGC 3109. Antlia B has \ion{HK 1} gas at a velocity of Vielioi1 =376 km s~ , confirming the
association with NGC 3109 (Vhelio =403 km s~'). The HI gas mass (Myy =2.8+0.2X10° Mg), stellar luminosity (My=—9.7+0.6 mag) and
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Future work will present a resolved stellar analysis of the halo of NGC

3109, as well as Hubble Space Telescope (HST) imaging of Antlia B and
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‘Simulated UFDs have ancient stellar pops

Redshift 0.5
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10°
Mhalo (Msun)

Wheeler et al. 2015

Both satellites & centrals’



‘Simulated UFDs have ancient stellar pops

Infall times
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Wheeler et al. 2015

Quenching unrelated to infall, likely feionization.
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In dwarts, older

stellar pops are

more extended
than younger ones
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Kazantzidis 2011a
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No trend between v/sig and distance to host
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CONCLUSIONS

- Isolated dwarf galaxies (M*~10° M®) in the Local Group should host
ultra-faint galaxies (M* ~ S_QCS M@) as satellites.

- “Ultrafaint” galaxies (M* < 38x10* M@) form most of their stars in the

first billion years after the Big Ban.g -> halos below Mhaio~3x10° M@ at
z = 0 will have uniformly ancient stellar populations.

- Inverted age gradients in dwarfs can arise out of strong feedback
and early mergers.

- Dwarf galaxies initially form thicker than more massive galaxies, and

are naturally dispersion-supported









