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EGRET AND GLAST 

•  EGRET, the Energe)c Gamma‐Ray Experiment 
Telescope on CGRO (Compton gamma ray 
observatory):  

   ‐ > Detected gamma rays in the 20 MeV‐30 
GeV range. 

  ‐ > The angular resolu)on was strongly 
energy dependent, with a 67% confinement 
angle of 5.5° at 100 MeV, falling to 0.5° at 5 
GeV on axis 

  ‐ > Bright gamma‐ray sources can be 
localized with approximately 10' accuracy. 

•  Gamma‐ray Large Area Space Telescope 
(GLAST) is scheduled for May 16, 2008 

  ‐ > Observe at energies from 8keV to 300 GeV 
  ‐ > Op)cal field of view over 2 steredians. 
  ‐ > Measure loca)ons of bright sources 

within 1' accuracy. 
   



EGRET ALL SKY MAP VS. SIMULATED 
GLAST ALL SKY MAP 



Mo)va)on 

•  The EGRET telescope has mapped the γ‐ray sky up to an 
energy of about 20 GeV over a period of 5 yrs. 

•  The detected flux largely exceeds the diffuse γ‐ray 
component expected in the GC direc)on within 1.5° of 
the GC   (l = b = 0°) 

•  Compare with a standard modeling of the interac)on of 
primary cosmic rays with the interstellar medium 

•  EGRET GeV excess shows, as basic features, the kind of 
distor)on of the diffuse γ‐ray spectrum one would expect  
from a WIMP‐induced component, assuming that the 
dark ma1er halo profile is peaked toward the GC. 



WHY IS WIMP ANNIHILATION IMPORTANT 

• It has long been argued that if a SMBH exists at the galac)c 
center, the process of adiaba)c accre)on of dark ma1er on it 
would produce a “spike” in the dark ma1er density profile. 
• Dominant neutralino annihila)on channels include annihila)on 
to fermions, gauge bosons, higgs bosons, and also to photons. 
• Fragmenta)on or decay of tree‐level annihila)on states give 
rise to photons.  





Total flux as superposi)on of two 
contribu)ons 

•  Component due to interac)on of primary cosmic 
rays with interstellar medium (background 
contribu)on with spectral shape defined by Sb 
(Eγ) (background contribu)on) 

•  Component due to WIMP annihila)on in the dark 
ma1er halo, whose energy spectrum is defined 
by Sχ (Eγ)  

•  Nb and Nχ are dimensionless normaliza)on 
parameters. 

       



Background component 

•  Produc)on and decay of Πos, inverse Compton 
sca1ering and bremsstrahlung  

•  For Eγ > 1 GeV, the dominant background 
source is given by Πo decays. 



Signal Component 



Toy model 



Simula)on from GLAST 



GLAST simula)ons according to NFW 
and Moore et al. models 

•  Is flux coming from point source located at GC or 
from a diffuse source? 

•  NFW and Moore et al. predict an enhancement in 
dark ma1er distribu)on towards GC. 

•  r0= 8.5 kpc, ρ0=0.3Gev/cm3, γ=1.54 
•  rmin= 10‐5kpc 



ANGULAR SIGNATURE OF WIMP FROM GLAST SIMULATION 



GLAST performance for a weaker 
source 



THE LIGHTEST NEUTRALINO IN MSUGRA FRAMEWORK 


