The Milky Way Dwart Galaxy Population in the DES and LSST Era
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-~ Introduction - Predicted Spatial Distribution of Dwarfs Hargis et al. 2014 -
Large area surveys such as SDSS and PAndAS have
facilitated the discovery of more than a dozen ultra-faint 10— 1.0
(L = 5x10%L,) dwarf galaxies in the Local Group (LG). i |
Ongoing and upcoming surveys such as the Dark 8'2 |-
Energy Survey (5,000 deg?) and the Large Synoptic :7* 0o |— Mavssive inthhIe{ past ’;\ 0.8
Survey Telescope (20,000 deg?) should significantly > 00 Woea > 12 m/s) it
increase the LG dwarf census and help address a key c 1.0 -
outstanding question: are the observed properties of LG S o08f 2 0.6
dwarfs — e.g., their total numbers and spatial distribution © 06 S
— consistent with the expectations from ACDM models? e 044 B Tl =
We predict the total number and spatial distribution -% 8:3 I (2pear > 3) - -% 0.4
of Milky Way dwarfs to be discovered in the DES ERT ?Es
and LSST surveys, using a combination of (1) ACDM S oal = p—TE
MW+M31 galaxy formation simulations, (2) robust O o6l o2 S L Massive in the past
SDSS detection limits, and (3) multiple models for 0.4+ broreioniyation Fossils = = Pre-reionization fossils
which dark matter subhalos may host dwarf galaxies. 0.2 . . . C>8) 00 . . L= ‘IEarliest Infalll
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To obtain completeness corrections for the SDSS dwarf _ o _ _
population, we use the spatial distributions of dark “Predicted Number of Dwarfs vs. Survey |_|m|t|ng M agmtude — Hargis et al. 2014 -
matter subhalos from the Exploring the Local Volume In
Simulations (ELVIS; Garrison-Kimmel et al. 2014) suite | | | | | | | |
of N-body simulations. We consider three physically | = Massive in the past (Vpear > 12 km/s) - | m Massive in the past (Vpear > 12 km/s) Regular Dwarfs
motivated toy models for populating subhalos with | @ Prereionization fossils (2 > 8) I I ® Pre-reionization fossils (z > 8) (L>10°Lo)
g alaxies: A Earliest Infall (2car > 3) A Earliest Infall (2peqr > 3)
* Massive In the past: subhalos with historical peak 100} - P 1| - 100 L
circular velocities V..., > 12 km/s | ¢ T Tl 1.QST
 Formed before reionization: subhalos with L
resolved progenitors in the simulations at z> 8 and

V o < 20 kmi/s

« Earliest infall: subhalos which reach their peak
circular velocities at z> 3, or t,.,,211.5 Gyr ago
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For each model, we simulate 100 mock-SDSS + DES/ e i 10 ﬁ { ﬁ { ﬁ
LSST survey pointings centered on the MW analog in | 1 1 1 | H 1
the 12 paired ELVIS simulations. Each dwarf is | ol | Hyperfaint Dwarfs | DEJ
corrected by the fraction of model subhalos within the | --“__DES (L <10°Lo) -
dwarf’s maximum detection distance (Walsh et al. ' ' ' ' ' ' ' ' ' '
2009). The corrected number is scaled to the DES/ 230 235 24.0 o _24'5 _25'0 29-5 26.0 230 235 24.0 24 250 29:9 26.0
LSST area and a range of point-source detection limits. Survey Limiting Magnitude (r) Survey Limiting Magnitude (r)

-~ Results and Conclusions I
* The observed spatial distribution of Milky Way dwarfs in the LSST-era may PREDICTED NUMBER OF DWARF GALAXIES

discriminate between the earliest infall and other simplified models. WITHIN d = 300 KPC
* The use of paired versus isolated simulations does not yield systematically different All Sky (& 10/90)
predictions for the Milky Way dwarf population. -
* For relatively shallow survey limits, the discovery of only a few dwarfs in DES could ff 10°Le 119
_ _ o assive in the past 69"}
be consistent with our lower limits. Pro-reionization Fossils 78136
» Within their footprint and at high Galactic latitudes, both DES and LSST (single-visit) Earliest Tnfall 53 +30
should easily recover the full population of MW dwarfs with L = 103 L, within 300 kpc, L < 103Lg
since the RGB stellar populations in these galaxies are resolved at r ~ 23.5. Massive in the past ATTIR
Pre-reionization Fossils 4851%12
Earliest Infall 1971%%5

- Refe renCGS ACknOWIedg ments : @These numbers do not include objects like the

Garrison-Kimmel et al. 2014, MNRAS, 438, 2578 B.W. and J. H. were supported “classical” dwart galaxies.
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Walsh et al. 2009, AJ, 137, 450 Development (CAREER) award Right: Example dark matter-only
AST-1151462. simulation of the Local Group from

the ELVIS suite of simulations
(Garrison-Kimmel et al. 2014).




