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§ Data from dark matter searches 

• suggestive anomalies??? 



§ Data from dark matter searches 

• one more??? 



§§ Where did photons come from? 

• Dark matter annihilation 

 

• Astrophysical, e.g. pulsar wind [Aharonian et al 2012] 

• Instrumental [Whiteson 2012, …] 

• Earth limb [Hektor et al 2012] 

 

 

 

 

 



§§ (0.1) Br problem 

• Weniger’s claim 

 

looks too large 
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§ Extra U(1) gauge boson DM 

• Matter content 

 

• U(1)X gauge field 

• Complex scalar field S1 to break U(1)X  

 

• Charged singlet scalar S2 



§§ Extra U(1) gauge boson DM 

• Lagrangian 

 

 

• Scalar potential 

 

 

• Model is symmetric under the Z2  parity 

•                                                  DM stability 



§§ At the vacuum 

• X gets the mass 

 

 

• Higgs bosons 

 

 

 

 

                          

     



§§ Thermal relic density 

• Annihilation                  gX        g2 

 

                                           sinα  1 

 

• Relic density 

    with small α 

 

 

 

 



§§Annihilation into γ 

• Annihilation into 2 γ 

 

 

 

          gX     λ6   

         No sinα suppression    

     



§§Annihilation into γ 

• Annihilation into 2 γ 

 

 

 

                          

     



§ Summary 

• We have constructed models where dark 
matter candidate pair-annihilate into photons. 

 

• Vector DM: Small α relatively suppresses 
annihilation into WW(ZZ) modes and 
enhances γγ mode in H exchange process. 


