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If the lightest particle that is charged under Z2 is neutral : we have a dark matter candidate!!!
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For a heavy dark matter candidate
(Mo > Mw)the splitting is relatively
small and we expect the particles
belonging to the extra doublet to have
nearly degenerate masses .
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TABLE II: IDM benchmark model results.

TABLE I: IDM benchmark models. (In units of GeV.) Model 0 Branching ratios [%): R
Model my, myo  Mmu0 Mg+ fi2 Aax1 GeV [em®s™ 1 vy Zv bb cg T

I 500 70 76 190 120 0.1 1 1.6 x 1028 36 33 26 2 3 0.10
11 500 50 8.5 170 120 0.1 11 8.2 x 10~ 29 0.6 60 4 T 0.10
111 200 0 a0 120 125 0.1 111 8.7 x 10727 2 2 81 5 9 0.12
IV 120 70 30 120 95 0.1 v 1.9 x 10726 0.04 0.1 85 5 10 0.11
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Indirect Searches

No astrophysical uncertainties
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TABLE II: IDM benchmark model results.
TABLE I: IDM benchmark models. (In units of GeV.) Model vo O Branching ratios [%): Qepuh’
Model Ty, M g0 m 40 T gy + J7e: Aax1 GeV cm’s vy Zv bb cg T
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space suppression!

In general, one can single out two situations where pho-
tons emitted from virtual charged particles may give an
even more important contribution to the total IB spec-
trum than FSR: i) the three-body final state X X~ satis-
fies a_svmmetrv of the initial state that cannot be satis-
fied by the two-body final state X X or ii) X is a boson

and the annihilation into X X is dominated by ¢-channel
diagrams. T. Bringmann et al. 2008

That is the case for the inert doublet model in
the high mass regime if X is a W boson!
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Why the t-channel?

1

Di(pw) x ((pgo — pw)* — ﬂ"ffi 2 If H” and H ™ are almost degenerate in mass,

~ (M2 + M2 — M2, — 2MuyoEyw)

one thus finds an enhancement for small Eyy .
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points
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Bremsstrahlung
diagrams
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Photons
emitted from
internal lines
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Cross Sections and Spectra
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Cross Sections and Spectra
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Effect of the mass splitting (A + Xs)
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H.E.S.S. searches for photon-like signatures
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H.E.S.S. searches for photon-like signatures
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Conclusions

* [nternal 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.

e For heavy Inert dark matter, internal
bremsstrahlung signatures might be more
relevant than mono-energetic photons In
iIndirect searches.
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