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Dark matter

Annihilation !lv "

Weak scale

Always™ get gamma-rays



Milky Way dwart galaxies
Gamma-rays — Fermi satellite
Nearby
Lots of dark matter

Not much else —> no astrophysical background




Reticulum |

nearest of the new DES dwarfs (30 kpc
(Koposov+ 2015, Bechtol+ 2015)

Detected events

Background model
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Statistical procedure

Quantify the significance of the signal (e.g. p value)

S signal
Wgo = log 1+ Qe

/ bQ\ background
-I- — ‘ZEE:::: \/\/(:(::?ij) o M=100 GeV, (o, v) =6 x10 X em® !

Il photons

Each photon gets a weight

sum over all observed events
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Significance
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Local p-value < 3! 10-° (40) in every channel

Robust to different background spectra
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Results

Empirical background sampling
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Galactic longitude [Deg] Local p value of 8/3306 = 0.0024 (2.80)

Global p value of 32/3306 = 0.0097 (2.30)
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If signal is due to dark matter annihilation
what can we say about the dark matter particle”

Reticulum 2 Other dwarfs
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<lv> upper limits from other dwarfs gives a prediction for Ret2’s J value

log;,d ! 19.6% 0.3



Measured J values

Use line of sight velocities + Jeans equation to infer dark matter density profile
Bonnivard et. al. arXiv:1504.03309 (ApJL)
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see also Simon et. al. arXiv:1504.02889 (ApJ)



Measured J values

Use line of sight velocities + Jeans equation to infer dark matter density profile

Bonnivard et. al. arXiv:1504.03309 (ApJL)
Bonnivard et. al. arXiv:1506.08209
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Hurdles for any dark matter interpretation

1. Gamma-ray data is inconsistent with background

2. Consistent with dark matter annihilation

Energy spectrum of signal
I

Dark matter halo of Retll

3. Inconsistent with any other possible source

Distant source coincidentally in same direction — related to (1)
|

Instrument/data, Pass 8
!

Drlica-Wagner+ (Fermi,DES) 1503.02632 (ApJL)
Hooper & Linden 1503.06209



