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Simplified Models ?
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Radiative corrections : A necessity

S

S

quark

antiquark

vector-like quark

Cross section 9v4, very
inefficient ! (assuming
mquark ! MDMq

Lifting of the suppression :
σv3 body " σv tree-level
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Effect of Radiative Corrections on the γ spectrum
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Effect of Radiative Corrections on the γ spectrum

10−2 10−1 1
Eγ/MS

10−4

10−3

10−2

10−1

100

101

102

Eγ
dNγ

dEγ

MS = 10 TeV, r = 1.12

(
tt+ γ + g

)
+ gg + γγ

tt



6/9

Annihilation in the Early Universe : DM is alone
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Mass Degeneracy : it co-annihilates with its friend !
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Extensive phenomenological study : Results
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Thank you !


