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Motivation & Background

・ GeV gamma-ray excess around the Milky Way (= our galaxy) 
can be explained by dark matter annihilation. 

・Recently, gamma-ray observation from cluster of galaxies set 
constraint on the dark matter annihilation cross section. 

・There are discussions that the GeV gamma-ray excess from the 
Mily Way can be explained by pulsar’s emission. 



“Possible Evidence For Dark matter Annihilation In The Inner Milky Way 
From The Fermi Gamma Ray Space Telescope”  arXiv: 0910.299
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Fermi data



Gamma-ray 
emission model 

From arXiv: 0912.382
here, the model expects bb/tt/mm/ee ....    but I do 
not investigate more 



Fermi Gamma-ray 
Space Telescope

Recently, they “collaborate” with 
the Gravitational Wave event 



Complement to IACT (air 
chelenkov telescope)



Back to the paper .  

・ They combine gamma-ray emission model of  direct 
emission & in-direct emission 

e-e+ from the dark matter 
annihilation process interact with 
thermal e-e+ and emit gamma-ray

・ They searched (used the data) cluster of galaxies 
which has large density (mass) and smaller gamma-ray 
flux limited observed by Fermi. 

It seems,   cluster of galaxies of “A2877” and 
“Fornax”  are selected here. 



Upper limits on the dark-matter annihilation cross section



WIMP (dark-matter) 
annihilation cross section

It is estimated from 
cosmological theory together 
with current observation result 
by assuming thermal 
equilibrium and so on . . . 

Reference : 



Upper limit ratio:    



cross section if the gamma-ray excess around 
galactic center is due to dark matter annihilation



Summary 

・ They have tighter constraints on the dark matter mass from 
A2877 and Fornax

・The result favors the scenario of the mass of dark matter is 
larger than 1 TeV. 


