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Reticulum II in gamma-rays

Based on PRL 115, 081101 & ApJL 808 L36 (2015)




Reticulum II in gamma-rays
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Fermi-LAT isotropic diffuse background model

Sum of the two

Fermi-LAT Galactic diffuse background model
Based on PRL 115, 081101 & ApJL 808 L36 (2015)




Reticulum II in gamma-rays

Empirical

[1-300] GeV, .4
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Fermi-LAT isotropic diffuse background model

Sum of the two

Fermi-LAT Galactic diffuse background model
Based on PRL 115, 081101 & ApJL 808 L36 (2015)




Reticulum II in gamma-rays
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Reticulum II in gamma-rays
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The dark matter content of Reticulum II

Use stellar kinematics to obtain J://pQDM(l, Q) dldS2

Bonnivard et al. ApJL 808 L36 (2015) Simon et al. ApJ 808, 95 (2015)
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The dark matter content of Reticulum II

Bonnivard et al. ApJL 808 L36 (2015)

Simon et al. ApJ 808, 95 (2015)
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The dark matter content of Reticulum II

Bonnivard et al. ApJL 808 L36 (2015) Simon et al. ApJ 808, 95 (2015)
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The dark matter content of Reticulum II

Bonnivard et al. ApJL 808 L36 (2015) Simon et al. ApJ 808, 95 (2015)
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The dark matter content of Reticulum II

Bonnivard et al. ApJL 808 L36 (2015)
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Flexible profile

No artificial truncation

No assumption on the distribution
J is the peak of the distribution
Error is percentiles

Simon et al. ApJ 808, 95 (2015)
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Plummer profile

Truncation at 1 kpc
Gaussian approximation

J is the peak of the Gaussian
Error is standard deviation
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The dark matter content of Reticulum II
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The dark matter content of Reticulum II
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The dark matter content of Reticulum II
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Residual

The dark matter content of Reticulum II
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Where do we go from here

1. Is it consistent with background?
2. Is it consistent with dark matter annihilation?
3. Is it consistent with any other possible source (pulsars, AGNs, ?)

4. Is it something else? (e.q., instrumental/data set systematics?) (P7R vs P8)




Statistical significance of a dark matter interpretation

Background modeling

- Diffuse 1: Fermi-LAT background averaged over
1 degree.

- Diffuse 2: Fermi-LAT background averaged over
2 degrees.

- Empirical 1: Events in an [1-5] degree annulus

from central ROI with 20% gaussian width on

energy.

107"k,
10°

A
L

161 162 = - Empirical 2: Bin Empirical 1 events in energy.

Energy [GeV]

- Background in the central 0.5 degree ROI is a Poisson random variable
- Background is isotropic

- Energies are drawn from a given spectrum

Based on PRL 115, 081101 & ApJL 808 L36 (2015)




Statistical significance of a dark matter interpretation

See Geringer-Sameth, Koushiappas & Walker, PRD 91, 083535 (2015) for details on the methodology
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Statistical significance of a dark matter interpretation

Pass7/ Pass8

Empirical background

Local p-value = 0.0024 (2.8 sigma) Local p-value = 0.0203 (2 sigma)
Global p-value = 0.0097 (2.3 sigma) Global p-value = 0.0553 (1.6 sigma)

Poisson background

Local p-value = 0.0000068 (4.4 sigma) Local p-value = 0.0073 (2.4 sigma)

Global p-value = 0.000042 (3.7 sigma) Global p-value = 0.022 (2 sigma)

Based on PRL 115, 081101 & ApJL 808 L36 (2015)




Statistical significance of a dark matter interpretation

103 5

107 &

107 b

Based on PRL 115, 081101 & ApJL 808 L36 (2015)
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What about consistency checks with the Galactic center and other dwarfs?
(see e.g., Abazajian & Keeley 1510.06424)

Does the data prefer one explanation (channel) over something else? What can the LHC tell us?
(see e.g., Fan, Koushiappas & Landsberg, 1507.06993)




Where do we go from here

1. Is it consistent with background?
2. Is it consistent with dark matter annihilation?
3. Is it consistent with any other possible source (pulsars, AGNs, ?)

4. Is it something else? (e.q., instrumental/data set systematics?) (P7R vs P8)




In conclusion

Given that this is the very first time we have a hint of gamma-rays along the
line of sight to a dwarf galaxy it is important we understand Reticulum II as
much as the data allows as it is a massive nearby dwarf galaxy — a prime
target in the search for a non-gravitational signature of dark matter.







