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Stellar Isochrone
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Matched Filter Searches

2) Apply a selection
in color-magnitude
space based on a
stellar isochrone
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Koposov et al. (2008)
Walsh et al. (2009)
Willman et al. (2010)
etc.

3) Convolve with a
spatial kernel
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Maximum Likelihood Searches

Spatial Model Spectral Model Survey Sensitivity
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Combine spatial and spectral information

u; = signal probability

b; = background probability

A= number of stars in the dwarf
f ieStars f = observable fraction of stars

log L=- Z log(l — pl.) — fA Yields a membership probability for each
icStars star; important for spectroscopic targeting




Union of Search Strategies

Walsh et al. 2009, AJ, 137, 450
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Confirming & Classifying Satellites
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Classification Without Spectroscopy
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Anisotropy in the DES Footprint
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Magellanic Treasure Map

LMC satelliles

e Rewind the infall of the LMC+SMC

 Populate the LMC with a
nopulation of satellites
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 Run forward to predict current
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Magellanic Satellites Survey (Maglites)

Pl: Keith Bechtol

e 3x90s in g,r-band

o g1~ 235 mag
o Area ~ 2200 deg?

e 22 nights in 2016-2019

2016-2017

' - MW+LMC+SMC satellites
201 8-201 9 - MW satellites only

2016-2017 Footprint

5 10 15 20 25
Number of satellites in the proposed footprint




Pictor Il

(Cl-:)(],‘)(),di)n('(),'l" ..I'.[) — (101.._ 18 59:_ 00.]8.:;)

L] LJ ] 5 ] )

a L Filtered Stars —  Filtered Stars

~— Unfilterec Stars
\ —— Filtered Calaxies

)

>

b'l
Membership Probability

; _k\ H\N_}NA—‘—K

Density (arcmin
FD <o
o) -—

—4

04 02 00 -02 -04
Aoy (deg) Angular Separalion (arcmin) Aty (deg)

™ = T T T - 16 T T

1 L Filtered Galaxies!© v 17L° 3.8 darcmin ’ | 2p; =153

. b - 18}
- .

19
y 20
21
22

()

[—
o

o
ol

10 (deg)

N

N

G

=
A8}

L <" -

‘e .

04 02 00
Ay (deg)

| —
(o))
Membership Probability

o
o

ADW et al. (2016)




Carina Il & Carina Il

MSTO Stars
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Survey of the Magellanic Stellar History (SMASH)

Pl: David Nidever

See Yumi Choi’s talk
yesterday

e ~3] nights allocated
between 2012-2016

50099 » 480 deg?sparsely

distributed over
~2400 deg?

* ugriz ~ 24 mag
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Simulated stellar debris
from Besla et al. (2012)

- Kirby et al. (2015)
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Magellanic Periphery Survey

Pl: Dougal Mackey

 Contiguous observation

in the bridge between
the LMC & SMC

e 4 nightsin 2016-2017
e ~440 deg?
o gr~23.5mag




Hydrus |

Evidence for
~3 km/s rotation
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Adding Gaia Proper Motions

Compare 6D phase space to LMC-analog debris In
Aquarius simulation (a la Sales et al. 2011, 2017)
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4 “confirmed”
Magellanic satellites Kallivayalil et al. (2018)



Magellanic Treasure Map

e Classical Satellites
B Gaia associations




Missing Satellites of the LMG?

Hard to solve with just reionization, stellar stripping,
or lower halo mass threshold for star formation
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Dooley et al. (2017) A combination of late reionization and stellar

stripping get closer...




Conclusions

o Various authors predict 4 - 12 observed satellites could
have originated with the Magellanic Clouds.

o Total contribution of Magellanic satellites between 1% -
30% of total Milky Way satellite population.

o Satellite distribution can be used to estimate properties of
the LMC (mass, accretion time, etc.)

e Lack of *bright* (M > 10* M) Magellanic satellites
compared to predictions from simulations?
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Sky Coverage
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Fraction of satellites originating with the LMC

 Drlica-Wagner et al. (2015): ~30%
 Deason et al. (2019): 1%-25%

o Jethwa et al. (2016): 33%

o Sales et al. (2017): 5%

 Dooley et al. (2015): 15%-25%



Fraction of LMC Satellites

e A\l
— = T <2 Gyr
Tinfall >3 Gyr
Dyn. analogues
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