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Indirect detection

Dark matter annihilation today might leave

visible traces in the sky eageRd
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Backgrounds are unknown, discovery is challenging

Photons point back to sources, contain more spatial information




Fermi Large Area Telescope

Maps out the gamma ray sky
from 20 MeV to 300 GeV

Covers full sky every three hours

Data publicly available

http://fermi.gsfc.nasa.gov/ssc/data
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The Galactic Center Analyses
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Attempt to quantify systematic uncertainties
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A much larger range of masses, and final states allowed
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60 Galactic Diffuse Emission models
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Attempt to quantify systematic uncertainties



Fermi
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Preliminary analysis
Four well-motivated Diffuse models
Large variation in residual spectra
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A much larger range of masses, and final states allowed

Simona Murgia, Fermi symposium 2014




Galactic Center is a good place to look for dark matter
Tw) = [ dsptry
Navarro-Frenk-White profile
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Profile uncertainties are large near GC
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it WIMPS at the Galactic center
Spectra from SM final states Fitting the excess
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WIMPS at the Galactic center

Fitting to CCW

Other firal states provide a "reasonable” fit

Marss of dar matter and S0 final state nesd to be close

=
|
5

=
|
H

v [0St
e
.". b . -.___. - :

S e C t r u m WIMPS at the Galactic center
Fitting to Fermi

Uise: Fermi spectra [y anel {d}

For each spectrum, find best fit regons using statstical
arrors only

Span of the fit region exstimates range of possibility
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Spectra from SM final states

Photons arise from hadronization and Bremsstrahlung
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Can potentially be used to discriminate models




Fitting the excess
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opens up many possibilities in masses and channels

Preliminary, hard to ascribe rigorous significance




WIMPS at the Galactic center

Spectrum of photons from many SM final states similar to the excess

SM states at rest Excesses
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H,Z,W final states are generic when dark matter is charged under Weak interactions

The spectra are boosted for a general dark matter mass




WIMPS at the Galactic center
Fitting to CCW

Other final states provide a "reasonable” fit

Mass of dark matter and SM final state need to be close
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WIMPS at the Galactic center
Fitting to CCW

Other final states provide a "reasonable” fit

Mass of dark matter and SM final state need to be close
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WIMPS at the Galactic center

Fitting to Fermi

Use Fermi spectra (b) and (d)

For each spectrum, find best fit regions using statistical
errors only

Span of the fit region estimates range of possibility
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MSSM neutralino

Mixed neutraling Bino stop
blind spat

Models

Non-thermal WIMPs
Pure wino/higgsino
More complicated thermal history

Very simple particle physics
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MSSM neutralino

Mixed neutralino Bino stop
blind spot
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Non-thermal WIMPs

Pure wino/higgsino

More complicated thermal history

Very simple particle physics
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Higgs portal dark matter

Branching ratios
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Conclusions

The Galactic Center Excess has held up to scrutiny;
Tantalizing possibility that its origin is dark matter

Characterizing the signal and error-bars rigorously challenging
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