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TO APPEAR, WITH TRACYSLATYER

TRICKING NON-POISSONIAN TEMPLATE FITTING:

DARK MATTER HIDING AT THE GALACTIC CENTER?



THE GEV GALACTIC CENTER EXCESS

ÅExcess peaked at 1-3 GeV, highly significant

ÅFirst discovered in 2009
ÅGoodenough+Hooper0910.2998

ÅFound to extend out to 10 degrees
ÅHooper+Slatyer1302.6589

ÅBy 2014, spatially consistent with DM
ÅDaylanet al 1402.6703, Caloreet al 1409.0042

ÅSmall scale power found in inner Galaxy gamma rays
ÅBartels et al 1506.05104, Lee at al 1506.05124
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Daylanet al (2014)



ISOTROPIC
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BUBBLES NFW

DIFFUSE



POISSON vs NON-POISSON TEMPLATE FITTING

ÅFor smooth emission,  likelihood is given by product of poisson
likelihoods for each pixel

ÅWant to characterize smooth vs PS component

ÅFor point sources, relationship between no. of photons observed 
and mean no. of photons is not poisson.
ÅProbability of source(s) present in pixel

ÅProbability source(s) producing certain no. of photons

(See Malyshev+Hogg(2011), Lee+Lisanti+Safdi(2015))

ÅLook for PS populations distributed along same templates
(Lee at al (2015))
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PREFERENCE FOR POINT SOURCES AT THE GC

Lee, Lisanti, Safdi, Slatyer, Xue(PRL 2015)
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WHAT IS REALLY BEHIND THE PREFERENCE FOR PS?

Could the presence of unmodeled PS populations push up the NFW 
PS template, and push down the inferred dark matter signal?
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1802.02152

https://arxiv.org/abs/1802.02152


Simulate PS along the disk and bubbles, and poissonianisotropic, bubbles, and 
diffuse components, and dark matter.

PS Bubbles are the new ingredient, which we simulate as a possible source of bias 
(potential gas clumps, 1802.02152)
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Analyze this data, with exactly the same templates.

Return same normalizations.
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What if we simulate the PS bubbles and the DM, but analyze the data 
with NFW distributed PS instead of the PS bubbles?
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The NPTF attributes the dark matter signal to point sources.
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What if we simulate the PS bubbles and the DM, but analyze the data 
with NFW distributed PS instead of the PS bubbles?

PRELIMINARY



ARE THERE PS ASSOCIATED WITH THE BUBBLES?

ÅCheck several regions of sky: within latitudes of 20, 40, 60 deg, 2 or 
higher degrees masked through plane

ÅAnalyze with and without PS in Fermi bubbles.
ÅInclude isotropic PS, disk PS at lower latitudes, plus poissontemplates

ÅSee no meaningful change in Bayes factor

Point sources do not appear to be present in the Fermi Bubbles.
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TESTING WITH THE REAL FERMI DATA
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INJECTED DM SIGNAL + DATA
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REGULAR DATA



INJECTED DM SIGNAL + DATA
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Zero DM!

REGULAR DATA

PRELIMINARY



LARGER INJECTED DM SIGNAL 
+ DATA
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REGULAR DATA



LARGER INJECTED DM SIGNAL 
+ DATA
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REGULAR DATA

Zero DM!

PRELIMINARY


