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Dark matter is ubiquitous in the Universe!
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SN@GC

Halo DM boosted by SNν

duration: ~10s
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▸ Non-zero DM-ν cross section σχν 

Halo DM boosted by SNν

ν χ
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▸ e BDM kinetic energy Tχ

▸ e angular distribution
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BDM flux from GC



BDM flux from GC
▸ BDM flux at Earth with mχ = 1 keV and Tχ = 10 MeV

1 keV
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BDM flux from GC
▸ BDM flux at Earth with mχ = 1 keV and Tχ = 10 MeV

▸ Time-zero t = 0 indicates SN neutrinos arrived Earth

1 keV
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BDM flux from GC
▸ BDM flux at Earth with mχ = 1 keV and Tχ = 10 MeV

▸ Time-zero t = 0 indicates SN neutrinos arrived Earth

1 keV

~10 s after SNν 
burst
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BDM flux from GC
▸ BDM flux at Earth with mχ = 1 keV and Tχ = 10 MeV

▸ Time-zero t = 0 indicates SN neutrinos arrived Earth

1 keV

~10 s after SNν 
burst
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BDM flux from GC
▸ BDM flux at Earth with mχ = 1 keV and Tχ = 10 MeV

▸ Time-zero t = 0 indicates SN neutrinos arrived Earth

▸ e peak is contributed by the BDM 
coming from the SN place

1 keV

~10 s after SNν 
burst
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BDM flux from GC
▸ BDM flux at Earth with mχ = 1 keV and Tχ = 10 MeV

▸ Time-zero t = 0 indicates SN neutrinos arrived Earth

▸ e peak is contributed by the BDM 
coming from the SN place

▸ mχ can be directly measured!
1 keV

~10 s after SNν 
burst
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BDM flux from GC
▸ BDM flux at Earth with mχ = 1 keV and Tχ = 10 MeV

▸ Time-zero t = 0 indicates SN neutrinos arrived Earth

▸ e peak is contributed by the BDM 
coming from the SN place

▸ mχ can be directly measured!

▸ e vanishing point corresponds to 
the propagation length that maximizes 
the propagation time

1 keV

~10 s after SNν 
burst
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BDM from various places in MW



Rs = 8.5 kpc vs. β

BDM from various places in MW
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Rs = 8.5 kpc vs. β

mχ = 0.1MeV 
Tχ = 10 MeV

BDM from various places in MW

β = 0
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BDM from various places in MW
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Constraint and 
sensitivity



Sensitivity on model-agnostic parameters

▸ Constraint and sensitivity on               
by assuming σχν = σχe  

▸ e background Nb ~ 526 ⨉ MT ⨉ texp 
where MT is the target mass 

▸ e exposure time 

where
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Sensitivity on Lμ−Lτ parameters
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Summary



SUMMARY

Summary

▸ We investigated a novel way of probing light DM in sub-MeV region with 
galactic SNν 

▸ Temporal profile measurement of the BDM flux can directly infer the DM 
mass, without any dependence on the phenomenological model 

▸ Determination of tvan in advance leads to background reduction by 
controlling the detector exposure time texp = min(tvan, tcut = 35 yrs) 

▸ SNν BDM offers prominent sensitivity on interaction cross sections in sub-
MeV DM
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