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Dark Matter detection
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Dark Matter-electron scattering status
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Dark Matter-electron scattering status
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So whats the solution ?
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So whats the solution ?

XenonlT The Sun

Exposure: ~ 22 tonne-day ~ 1028 tonne-Gyr

Fig.: APS/Alan Stonebraker Fig.: https://svs.gsfc.nasa.gov/10610



Can we use the Sun as our DM detector ?



Our Proposal

lceCube
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Our Proposal

This enables us to probe new regions of parameter
space for DM-electron scattering !

lceCube

https://skyandtelescope.org/wp-content/uploads/IceCube-detection_300px.jpg



Dark Matter capture in the Sun l
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Captured Dark Matter annihilation
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Neutrino detection by IceCube and DeepCore
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Neutrino detection by IceCube and DeepCore
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Neutrino detection by IceCube and DeepCore
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Our result
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Conclusion

* Due to DM-electron scattering, local DM particles can get captured inside the
Sun.

* These captured DM particles can annihilate and produce neutrinos that can
be detected by terrestrial experiments like lceCube, DeepCore. Using the
latest data-sets from these experiments we obtain world-leading bounds
on DM-electron scattering cross-section.

* In future, IceCube and other neutrino experiments like KM3NeT, Hyper-
Kamiokande will be able to discover DM-electron scattering.
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Target materials for electron recoils!?

mass
Type Examples |, o AFE
Noble liquid xenon ~5MeV |~10eV
Semiconductor silicon ~500 keV | ~1 eV
- gallium- | _
Scintillator reenkis 500 keV | ~1 eV
Many other sup(::ig:c?ﬂ;brs, various | various
ideaS Dirac materials, (> keV) (> mev)

polar crystals
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10-21 Mass, in electron volts (eV)
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Other final states

m, |GeV]
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Equilibrium timescale
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Thermalization timescale
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Neutrino flux at terrestrial detectors

Flux of these neutrinos at a ground-based detector,

Annihilation rate of DM
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Neutrino flux at terrestrial detectors

Flux of these neutrinos at a ground-based detector,
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Neutrino flux at terrestrial detectors

Flux of these neutrinos at a ground-based detector,
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Neutrino flux at terrestrial detectors

Flux of these neutrinos at a ground-based detector,
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Captured Dark Matter annihilation

Neutrino trapping in
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Leading limits for SD et s
DM-proton interaction
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Neutrino signatures at IceCube and DeepCore
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Propagation of Neutrinos inside the Sun
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Our result
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Our result
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Electroweak Bremsstrahlung
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