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DM Detection

Three detection methods
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Difficult in direct detection

Can not constraint small mass
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Figure 27.1: Upper limits on the SI DM-nucleon cross section as a function of DM mass.
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How to overcome 1t?

® Improve threshold o XQC ]
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® Boosted DM

* By annihilation or decay
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Galactic core-collapse supernova neutrinos (CC SNe)

® Single explosion
The spectrum (particle number per unit energy) can be parameterized as:

[ Total energy
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* Neutrino flux (explosion occurring at £ ) at £ is

dep, _ 5aN, 1
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N : explosion rate, is - for single explosion
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® Multiple explosion

Then, the total flux should be obtained by integrating over the entire space after multiplying by the supernova
probability density function f(?Z;) ,
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Why consider CC SNe?

Flux of CC SNe VS Cosmic Ray, atthe Earth surface
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Benchmark Model

Couple via vector boson Z);:

LD g,uy'vZ, + g.ey'eZ, + g,xr'xZ,.
Cross section:
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Supernova neutrino boosted dark matter (SNvBDM)

® Angular distribution of BDM flux
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® LEffective Distance

Total flux from all direction is
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Boosted DM flux
» m, = 0.01 MeV Light Mediator

» m, = 0.1 MeV 106;
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What is Plasmon?

A collective oscillation of electrons, like phonons being collective mode of nucleus
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Electron Energy-Loss Spectroscopy (EELS)
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Cross section and energy loss function
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Boosted DM’ s advantage
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Numerical Results

Differential rate
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Upper Limit

SENSEI vs Super-Kamiokande-IV vs XENON-1T only S2 signals
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Summary

» We give the computational framework for computing CC SNvBDM and provide
more relatively accurate results for the effective distance D q¢y.

» Compared with cosmic ray electron boosted dark matter, SNvBDM has higher flux.

» For detecting BDM, considering Plasmon Resonance Techniques can have a better
exclusion capability
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