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Capture and Annihilation
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DM Portals
• Scalar Portal
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• Neutrino Portal
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Spectra Construction

Portal → Branching Ratios → Neutrino Spectra

Portal Annihilation Channels
Scalar Portal bb̄, tt̄, W+W−, ZZ , hh

Vector Portal f f̄ , hh

Neutrino Portal νν̄ + hh

• P. Baratella, M. Cirelli, A. Hektor, J. Pata, M. Piibeleht, A. Strumia, "PPPC 4 DM : A
Poor Particle Physicist Cookbook for Neutrinos from DM annihilations in the Sun”, arXiv
1312.6408, JCAP 1403 (2014) 053
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νµ Spectra
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ν̃µ Spectra
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Annihilation Rate

ℓ(Γ) =
N∑
i=1

[Mi · ln(Si (Γ) + Bi )− (Si (Γ) + Bi )− ln(Mi !)]
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Annihilation Rate
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Portal Comparison
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Portal Comparison
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Conclusion

• Neutrino spectra were obtained for different portals

• Upper limits on the dark matter annihilation rate were derived

• The potential for distinguishing annihilation portals and determining
the dark matter mass was investigated
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Scalar Portal, νe
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Scalar Portal, νµ
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Scalar Portal, ντ
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Vector Portal, νe
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Vector Portal, νµ
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Vector Portal, ντ
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Neutrino Portal, νe
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Neutrino Portal, νµ
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Neutrino Portal, ντ
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IceCube-86
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IC DeepCore
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Super-K
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Portal Comparison
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Portal Comparison
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Portal Comparison with Errors
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