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Matched-Filter Searches
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Stellar Isochrone Koposov et al. (2008)

Walish et al. (2009)
Willman et al. (2010)
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SDSS Sky Coverage
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<’ / Maximum-Likelihood Searches Vo
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Spatial Model Spectral Model Survey Sensitivity
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u; = signal probability

1 b; = background probability
A=— Z Pi A = number of stars in the dwarf
f ieStars f = observable fraction of stars

This technique naturally yields a
log L=— Z log(l — pl.) — fﬂ, membership probability for each star;

icStars important for spectroscopic targeting




Colors
correspond to
the membership
probability
assigned to
each star by the
likelihood
analysis

DECam CCD Camera

Simon, ADW et al. (2015)
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Blue - Previously discovered satellites Red outline - DES footprint
Green - Discovered in 2015 with Red circles - DES Y1 satellites
PanSTARRS, SDSS, etc. Red triangles - DES Y2 satellites
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Magellanic Satellites Survey
MagLiteS
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12 nights
~1300 deg? Roughly comparable
3 tilings in depth to the DES
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Satellites of the Magellanic Clouds?
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Globular Clusters
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ADW et al. ApJ 813, 109 (2015)

This anisotropy could be
explained by an
association with the
Magellanic Clouds

There is ~30 evidence
that DES satellites are not
isotropically distributed.

Stellar Density (arcmin—?)

Jethwa et al. MNRAS 461, 2 (2016)
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Magellanlc Satellites Survey .
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(MagL.iteS) |‘

DECam Program for 12 nights
in 2016-2017

Pl: Keith Bechtol

Deputy Pl: ADW

Funding through the NASA
Guest Investigator Program
Pl: ADW

Collaboration of ~45 members
across ~20 institutions
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A Satellites of the Magellanic Clouds?

Simulations predict ~3 dwarf
galaxies for an isotropic
distribution and ~10 galaxies for
a Magellanic Cloud association.

— MW+LMC+SMC satellites
— MW satellites only

ADW et al. ApJL 833, 5, 2016
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First quarter of MagL.iteS:
1) One satellite that may
still be bound to the LMC . = = n o
2) Tight pair of satellites Number of satellites in the proposed footprint

located close to the LMC... 03




Blanco Imaging of the Southern Sky
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Blanco Imaglng of the Southern Sky

Dwarf GalaXIes ..?

NOAO DECam Program for 12
nights in 2017A
Co-Pls: Soares-Santos & ADW

3 Science Drivers:
- Dwarf Galaxy Searches

— — - Gravitational Wave Follow-up
"’_‘\ - Search for Planet 9
-
Collaboration of ~35 members
across ~10 institutions

Planct.o S - Cover ~2000 deg? in 2017;

eventually cover the entire
| sky in g,1,i,z bands

First-year observations
finished on Monday! _




/ DES Sky Coverage Vo
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DES *only* covers ~5000 deg?

40 80 120 160 200 240 280 320
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Fermilab
We have processed ~100k
exposures outside the DES

footprint using the DES data
management pipeline

’ DECam Sky Coverage

THE DARK

ENERCY SLIRVEY
r-band

DES *only* covers ~5000 deg?
DECam can cover ~30,000 deg? |~ - - -

-

40 30 20 160 200 240 280 320
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<’ / The Surface Brightness Frontier V3
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<’ /  Source Detection and Measurement e
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Weighted

Multi-Epoch
Multi-Band sdemmmmeny

Average Measurements
single-epoch from stacked Joint fit
measurements (i.e., coadded) image
DES Y2Q1 DES Y1A" DES Y3A2
Satellites Search Satellites Search Satellites Search
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HSC provides an 5 0s

unprecedented deep,
wide-area, good-seeing

Improved Star-Galaxy Separation

Fermilab

Modeling PSF from
individual images yields
large improvements in
morphological
measurements

« HSC Galaxies |; %
« HSC Stars

HSC Galaxies

PO )\’.

¥

training data set | HSCSTARS
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Q/ Increased Depth #
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Example: Grus Il (My =-3.9, D = 53kpc) discovered in DES Y2
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Detected at > 5 sigma using *only* the stars below the Y2
detection threshold!
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<’ /  Improved Calibration and Modeling e
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Updated filter throughput propagate
to synthetic isochrones
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wloarm With Great Power r
Q T Comes Great Responsibility L 3

Background Galaxy Contamination!
EVARIL P D 6 P
- Mock MW field - - Mock LSST galaxy catalog
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> (b ) = (A0A) e - 0.01 deg?, 25,000 gal -
35,000 staps oy LT A T3 e

Fermilab

16

1

18

-

22

26 ¢

Alex Drlica-Wagner | Fermilab Wi I I man 201 0 35



ki i i *
@ /w2 LSST is Coming! -

THE DARK

ENERGCY SLURVEY Fermilab

_ ACDM Prediction (Hargis et al 2014)
e Confirmed
| o Candidate
1021 o MagLiteS (Projected) |
C O DECam (Projected)
8 o LSST (Projected)
= |
= Q
“ i
Z O
3 n
=
10t} O |
z o 0
O ] ¥_¥
10°

1920 1940 1960 1980 2000 2020 2040

Alex Drlica-Wagner | Fermilab Year 36



< g ¥
waserml
Camrs rwy
/ SiaTen e
THE DARK
EMNERGY SURVEY

10722

10—23

1

™

|CD 10—24

=

Alex Drlica-Wagner | Fermilab

Expected Sensitivity to
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dSphs: Ackermann+ (2015)
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Expected Sensitivity to =
@” Dark Matter Annihilation L 3
Background Dependence
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15 years ---  Scaling as 1/t
os+ Scaling as 1/v/t _
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THE DARK

Fermilab
Claim: Uncertainties on the
Area Fxcluded Galactic center dark matter
by New Data distribution can change the

best-fit cross section by a
factor of ~4 (Hooper)

/
Dark Matter Mpdels

7

Particle Cross Section

| L

RS Particle Mass

S Quanta Magazine
_ _ & Kev Abazajian
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Beyond the Milky Way! ._‘-'"'E

Fermilab

242 328 586 671 756 842 928

Alex Drlica-Wagner | Fermilab LSST Simulation (ADW, Koposov, Liu) 4




Lo Are the DES Dwarfs like r 3
@ the SDSS Dwarfs? A
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