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WIMP Paradigm

Direct detection experiments continue to tighten
limits on O(100 GeV) mass WIMPs.

8 TeV Large Hadron Collider (LHC): no evidence
for WIMPs.

It Is crucially important to look into the TeV-scale



Minimal Dark Matter Scenarios
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Minimal Dark Matter Scenarios
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Only the mass is a free parameter. Very predictive scenarios!
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Fermionic 5—plet
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H.E.S.S. Experiment

Cherenkov telescopes can probe TeV
dark matter annihiliting into gamma-rays



Gamma-ray spectrum

Bringmunn & Weniger (2012)
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Gamma-ray spectrum
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Gamma-ray spectrum
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Gamma-ray spectrum
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H.E.S.S. Limits from the Galatic Center
Soft Part

Target region: a circle of 1° radius centered in the Milky Way Center, excluding the

Galactic Plane |b| > 0.3°

e We calculate constraints on the featureless component from W W™ or ZZ annihila-
tions by comparing the gamma-ray fluxes measured with the H.E.S.S. instrument in a
“search region” and in a “background region”. The inferred residual flux is consistent

with zero, thus allowing to derive upper limits on the flux from annihilations.

(H.E.5.5.Collaboration), Phys.Rev.Lett. 106, 161301 (2011), 1103.3266.
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H.E.S.S. Limits from the Galatic Center
Sharp Spectral Feature

Target region: a circle of 1° radius centered in the Milky Way Center, excluding the
Galactic Plane |b| > 0.3°
e To calculate limits on the DM annihilation cross section into sharp spectral features,

we adopt the phenomenological background model proposed by the H.E.S.S. collabo-

ration, which is described by 7 parameters.

(H.E.S.S5. Collaboration). Phvs.Rev.Lett. 110. 041301 (2013). 1301.1173.
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Dark Matter Fraction

H.E.S.S. Limits from the Galatic Center
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» Use detailed instrument properties for array I (rxiv:1210.3503)

* Balanced southern array: 3 large, 18 medium and 56 small telescopes
« Effective area exceeds 10°m? above a few TeV

» Resolution is better than 10% above a few TeV

» Wide energy range from tens of GeV to above 100 TeV



e First, we generate mock data. The expected number of counts in the energy bin 7 is

4d ArXiv:1507.05536
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e We consider the same region around the Galactic Center and 112h of observation time.

e Background model : p, e*, difusse gamma-rays from molecular cloud

e In this analysis we use 200 energy bins per decade. Then, from the mean number of

counts in each energy bin, we generate 200 sets of mock data using Poisson distributed

random numbers.
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e We consider the same region around the Galactic Center and 112h of observation time.

e Background model : p, e*, difusse gamma-rays from molecular cloud

e In this analysis we use 200 energy bins per decade. Then, from the mean number of
counts in each energy bin, we generate 200 sets of mock data using Poisson distributed

random numbers.

e The limits are calculated using the sliding energy window technique: The background

1s locally well described by a power law.



C.T.A. Prospects on VIB+Lines
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Conclusions

 Minimal Dark Matter models predict a significant annihilation
Cross-sections into gamma-rays due to the Sommerfeld

Enhancement.

 These can be searched for with Cherenkov telescopes and
eventually found or excluded in the near future.
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