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Electroweak symmetry breaking

is not spontaneously
broken

Let                                         be an extra doublet, and      the SM doublet  

Invariant 
under

The inert doublet model

If the lightest particle that is charged under        is neutral : we have a dark matter candidate!!!  



  



  

For a heavy dark matter candidate 
                    the splitting is relatively 
small and we expect the particles 
belonging to the extra doublet to have 
nearly degenerate masses . 
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Indirect Searches

Gustaffson et al. 2007
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Model I

Indirect Searches

Gustaffson et al. 2007

Very prominent 
spectral features, 
but very small 
cross sections 
(loop suppressed)
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How else can we get spectral features?

That is the case for the inert doublet model in 
the high mass regime if X is a W boson!

T. Bringmann et al. 2008  

No loop suppression, but 3-body phase 
space suppression!



  

Annihilation diagrams 



  

Annihilation diagrams 

Why the t-channel?
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Bremsstrahlung 
diagrams

Photons 
emitted from 
internal lines

Photons 
emitted from 
vertices

Photons emitted 
from external lines
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Cross Sections and Spectra

Not so small

Preliminary



  

Effect of the mass splitting (         )

Preliminary



  

Effect of  
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H.E.S.S. searches for photon-like signatures

T. Bringmann et al. 2008



  

H.E.S.S. searches for photon-like signatures

T. Bringmann et al. 2008 Flux upper limits on spectral 
features (BM4-like IB-only), 
derived from the central galactic 
halo region (CGH) 

Preliminary



  

Conclusions

● Internal Bremsstrahlung signatures are present 
in the high-mass regime of the inert doublet 
model.

● In the case of small quartic couplings the 
feature is more prominent.

● For heavy inert dark matter, internal 
bremsstrahlung signatures might be more 
relevant than mono-energetic photons in 
indirect searches.
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