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The inert doublet model
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The inert doublet model
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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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Gamma-ray spectral features

Smoking gun signature for dark matter : no astrophysical process is
known to produce a sharp feature in the gamma-ray spectrum

Internal Bremsstrahlung Gamma-ray Line

For the low mass-regime
Gustafsson et al. 2007



Internal
Bremsstrahlung
process
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One-loop

annihilation into

two photons
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One-loop
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two photons
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Including the Sommerfeld Enhancement solves the problem with unitarity!!!

Hisano, Matsumoto, Nojiri,Saito PRD05



Sommerfeld Enhancement
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The exchange of W bosons - and in general of any boson- leads to a long range
interaction that distorts the wave function of the annihilating particles



Sommerfeld Enhancement
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Sommerfeld Enhancement
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One Benchmark

The lines dominate over IB

Moy =288TeV  Op? = 0.1199 + 0.0027
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One Benchmark

The lines dominate over IB
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Another Benchmark

IB dominates over the lines
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Another Benchmark

IB dominates over the lines
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Direct Detection vs. Indirect Detection

200 (0.5 TeV - 14-"” = 2 TeV

®

2 TeV < Myn< 4.5 TeV

lm @ W=/
L 45TeV < M,y

50
@
5 20 Closer to the
“‘5‘5 indirect detection limi
y 0 Closer to the

direct detection limit

I > 5 10 20 50 100 200
Dppss/P Preliminary



Direct Detection vs. Indirect Detection

200 (0.5 TeV - 14-"” = 2 TeV

®

2 TeV < Myn< 4.5 TeV

l.[)[) @ e
[ 4.5TeV < M

50

20 Closer to the

indirect detection limi
/ 10
5

oLux/o

Closer to the
direct detection limit

This
Includes
one-loop 5 ®
effects
1 2 5 10 20 50 100 200

Puess/P Preliminary



Direct Detection vs. Indirect Detection
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Conclusions

 |In the high mass regime of the inert doublet model,
the internal bremsstrahlung process and annihilation
Into photons generate sharp gamma-ray spectral
features.

e The Sommerfeld enhancement has to be taken into
account.

* These spectral features can be searched for with
gamma-ray telescopes, and eventally found or
excluded in the near future.



Thank you for
your attention!!
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