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Evidences of DM from gravitational effects
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Hint of DM ? Positron fraction

Positron fraction

d(e”) / (d(e”)+ o(e))
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If interpreted as DM signal

Large annihilation cross section now, boost
factor problem.

Sommerfeld enhancement ?
Resonance enhancement ?
Non-thermal DM ?
DM may slightly decay ?
Mainly annihilation/decay into leptons,
not quarks
Light final states <1GeV ?
Leptophilic interaction ?




Hint of DM? electrons plus posnrons
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Under ground experiments
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Hint on light DM ?



Symmetries for DM stability

Symmetries important for keeping particle stable

electron:U(1) em. symmetry, lightest charged particle
oroton: U(1) B-L symmetry, lightest baryon

DM are often protected by symmetries
Well known examples

SUSY: R-parity,
UED: KK-parity,
Little Higgs: T-parity
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DM In minimal extensions of the SM

Simplest extension to SM: scalar DM

P and CP broken
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Extension to LRM with scalar DM

P and CP symmetry
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A LR model with spontaneous P and CP violation

Gauge interaction: SUR2) @ SUR)rxU(1)g_L

Flavor contents
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If P and CP are only broken spontaneously
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Terms forbidden After EWSB
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Relevant scalar interactions
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DM annithilation

Main annihilation channels
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Relic density and direct detection
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A special case: large Yukawa couplings to light quarks

200 250 300 350 400 450 500
m, (GeV)

* Relic density is dominated by heavy quarks, not light ones
 DM-nucleus scattering is sensitive to light quark Yukawa couplings



DM decay through soft C-breaking terms

Guo, Wu, YFZ, PRD81,075014 (2010)

DM decay may avoid the boost factor problem

Including soft C-breaking term
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DM decay through triplets

Decay through left-handed triplet can naturally explain the
PAMELA/Fermi data

Triplets with nonzero B-L number do not couple to quarks
through Yukawa interactions

Indirect channels WW, WZ, and ZZ suppressed by tiny triplet
VEV required by neutrino masses.
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Positron signals

Diffusion eq. Sources from DM decay
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et fraction and total (e™ + e7) flux

mass parameters

Guo, Wu, YFZ, PRD81,075014 (2010)
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Predictions for up-going muon flux

Neutrino flux from DM decay
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Predictions for up-going muon flux

Triplets couple to neutrinos and charged-leptons with the same strength
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Diffuse gamma-rays

Inverse Compton scattering (ICS)
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Summary

We proposed a LR model with auto-stable scalar DM candidate
which is stabilized by the C and CP-symmetries.

The predictions for DM direct detection cross section can be close
to the current exp. sensitivity.

Tiny DM particle decay can be induced by adding tiny soft C-
violation interactions. The decay trough triplet scalars provides a
natural explanation to the current PAMELA, Fermi-LAT data.

The model has testable predictions for neutrino-induced muon
flux and has new sources of very high energy gamma-rays, which
can be tested by future experiments.

Thank You!
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Underground DM searches
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Hint of DM ? Positron fraction
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Large SU(2) L multiplets (minimal DM)

Cirelli, Fornengol, Strumia 06’

L + Y(Zﬂ_F M)X Cirelli, Strumia, Tamburini 07’
oM [Dux|? — M2|x|?

x:n-tuplet of SU(2)r, group. n > 5(7) for fermions (scalars)



Diffuse gamma-rays

Gamma-rays from DM decay
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