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A Look at the LAT
16 towers-TKR+CAL+DAQ

1.8m x 1.8m x 1.0m
3 metric tons
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•Anticoincidence 
detector (ACD) for 
charged particle 
rejection

•Tracker reconstructs 
the direction of an 
incoming photon

•Calorimeter for 
energy reconstruction 
and shower imaging
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Vela

Crab

Geminga

The Fermi 1yr Sky 
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Prominent Features
•Galactic Plane: intx of cosmic rays with the Interstellar Medium
•Extragalactic diffuse: Isotropic component
•Point sources: ~1500 Sources. Generally, neutron stars along the plane, active 
galactic nuclei at high latitudes

12 months
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Indirect Detection
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Photons from WIMP Annihilation

Note: For a decaying DM particle r
t
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Particle Physics

DM Distribution

Gamma-rays ideal cuz they point back to source
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•ultra-faint dwarfs
•classical dwarfs
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WIMP Lines, the DM “smoking gun”

• For annihilation into ggphoton energy is

• For annihilation into gY

• Decaying WIMPs also produce lines 
• Loop-suppression
• Branching fractions, Bgg,are typically in the range [10-1,10-4] 

depending on theory
• Limits on <sv>gY can constrain dark matter models
• For line searches optimal energy resolution and accurate 

energy calibration are essential
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A. Ibarra & D. Tran [astro-ph/0709.4593v1]

Theories with Enhanced Lines

Gravitino Decay

gZ line
ggline

Inert Higgs

M. Gustafsson et al. [astro-ph/0703512v1]

Radiative Corrections

T. Bringmann et al. [hep-ph/0710.3169v2]

Particle Branching Ratios

Neutralino 10-3 to 10-5

Inert Higgs
Gustafsson, Lundstrom, 
Bergstrom, Edsjo. March 
2007

0.36 to 10-4

Gravitino
Ibarra, Tran. Sept 2007

0.66 (85 GeV)
0.05 (150 GeV)
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Line Analysis
• ROI

– |b|>10� and |l|<10� GC region
• Data selection cuts

– Removal of point sources
– Extradiffuse Class cuts
– Use 1 of 3 available energy reconstruction methods

• Characterize the detector energy response to lines S(E)
• Likelihood function for signal and bkg

• S(E) = signal pdf, B(E) = background pdf = powerlaw, f = signal fraction
• In the case of no detection, constraints from signal fraction confidence 

intervals

ÕÕÕÕ
====

××××----++++××××====
N

i
ii EBfESfL

0

1 )()()(



17

Flux and <sv>ann UL, Decay t LL

Accepted for publication in PRL, A. Abdo et al.
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Constraints on Models from Line Analysis
• Cross-sections are on the order of 10-27cm3s-1 and are of interest in 

constraining models with large annihilation cross-sections, disfavors 
the “Wino LSP”. 

• For decaying WIMPs lifetime limits may constrain some gravitino w/ 
t <1029s. Disfavours the previously shown gravitino model(1026s)  
Expected lifetimes: 1023-1037s for m3/2~100GeV.

• Has been used to constrains models where Higgs is produced in 
WIMP annihilation

C.B. Jackson et al. [hep-ph/0912.0004v1]<sv> gZ UL

t gZ LL

Wino LSP model, (180 GeV,1.4x10-26 cm3s-1) 
Kane et al. [astro-ph/0906.4765v3]

NFW
Einasto
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