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<’ Why Studying
o the Milky Way Dwarf Galaxies

 Milky Way Satellites are Most Dark-Matter-Dominated Galaxies.

 Milky Way Satellites are Good Testbeds for ACDM Paradigm

* Missing Satellites Problem?
e Cusp-Core Problem?
e Cold vs. Warm vs. Decay vs. Self-interacting?

* Milky Way Satellites Are Important to Understand Galaxy Formation
 Dwarf Galaxies vs. Star Clusters
e Star Formation History
* Reionization of the Universe

 Milky Way Satellites Are Good Sites for Dark Matter Search
* MACHO: Massive compact halo object
* WIMP: Weakly interacting massive particles
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 Milky Way satellites are good testbeds for ACDM paradigm

 Milky Way satellites are important to understand galaxy formation

 Milky Way satellites are good site for dark matter search

Discovery
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 Milky Way satellites are good testbeds for ACDM paradigm
Are these DES candidates dark matter dominated dwarf galaxies?

 Milky Way satellites are important to understand galaxy formation
What is the star formation history of these dwarf galaxies?

 Milky Way satellites are good site for dark matter search
What is the dark matter masses of these dwarf galaxy candidates?

Discovery
Imaging/CTIO/Blanco/4m
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 Milky Way satellites are good testbeds for ACDM paradigm

Are these DES

candidates dark matter dominated dwarf galaxies?

 Milky Way satellites are important to understand galaxy formation
What is the star formation history of these dwarf galaxies?

 Milky Way satellites are good site for dark matter search

What is the dar

K matter masses of these dwarf galaxy candidates?

Discovery

Characterization

Imaging/CTIO/Blan

P 3

] ) R . = y R ;
"a b 3 Q‘:“ X \-:'. - T‘,' - 0 ~ . ‘u\ . ._. ’» T
» ‘&% o . ‘ > " . 2

co/4m Spectroscopy/LCO/Magellan/6.5m




. Dwarf Galaxy Candidates Discovered in 2015 #
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Galactic Coordinates

Drlica-Wagner et al. 2015

Blue = Known prior to 2015 (DES Collaboration)

Red triangles = DES Y2Q1 candidates

Red circles = DES Y1A1 candidates
Green = Other new candidates
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Ultra-Faint Dwarfs

Nearest: Tucana lll (25 kpc)
Simon, Li et al. (2017), arxiv: 1610.056301

Farthest: Eridanus Il (370 kpc)
Lietal (2017) arxiv: 1611 .0505’\2
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Dwarf galaxy candidate discovered in DES Year 1 data
Distant : ~370 kpc (beyond the virial radius of MW)

One of the farthest dwarf galaxies in Milky Way
Smallest star-forming galaxy?

Important for understanding the quenching of dwarf galaxies
Smallest galaxy possessing a central star cluster

e Provide constraints on MACHO dark matter

Koposov et al. (2015)
7 — . S Bechtol et al. (2015)
—  Age=12Gyr [Fe/H]=-2 =
18 ||~ Age=250Myr [Fe/H]=-0.75

-0.5 0.0 0.5

g-r[mag]
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’ Eridanus ll: Star Formation

Smallest star-forming galaxy?
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Smallest star-forming galaxy?
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« Erill possesses a central star cluster
e MACHO will dynamically heat the cluster until it dissolves (Brandt 2016)

e The survival of the central cluster place strong constrains on MACHO
abundance

DECam/DES 1.0

0.8

EROS

0.0 1 Lo iaiuu 1 L L aiiu | Lo aiuu 1
10° 10 102 10°

MACHO Mass (M )
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« Erill possesses a central star cluster
e MACHO will dynamically heat the cluster until it dissolves (Brandt 2016)

e The survival of the central cluster place strong constrains on MACHO
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Dwarf galaxy candidates discovered in Year 2 data
» Distant to Sun: 25 kpc
*  One of the nearest dwarf galaxy in Milky Way

« Likely a good candidate for indirect dark
matter search

« Linear Structure around Tuc lll

* An ultra-faint dwarf galaxy under tidal
disruption? 13
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Nearest: Tucana lll (25 kpc)
Simon, Li et al. (2017), arxiv: 1610.056301
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26 members identified

Velocity dispersion is NOT resolved
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Mass (Mg)? < 8 x 10%
M/Ly (Mg/Lg)? < 240

Simon, Li et al. (2017)
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* Globular cluster is possible, but more likely to be a dwarf galaxy
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