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Searching light dark matter boosted by
SNv in Super-K, Hyper-K and DUNE



Dark matter is ubiquitous in the Universe!
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Galactic supernova



Galactic supernova
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Galactic supernova
In practice SN@GC

top-view

side-view

SN

not-to-scale



Halo DM boosted by SNv

duration: ~10s
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Halo DM boosted by SNv

duration: ~10s
N, ~ 10°8
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Halo DM boosted by SNv

duration: ~10s SNv shell
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Halo DM boosted by SNv

duration: ~10s SNv shell
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Halo DM boosted by SNv

Px = (mxa O)
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Halo DM boosted by SNv

» Non-zero DM-v cross section oy
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Halo DM boosted by SNv

» Non-zero DM-v cross section oyy
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The BDM flux
on the Earth
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BDM flux from GC
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BDM flux from GC

» BDM flux at Earth with my=1keV and T, = 10 MeV
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BDM flux from GC

» BDM flux at Earth with my=1keV and T, = 10 MeV
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BDM flux from GC

» BDM flux at Earth with my=1keV and T, = 10 MeV

d®, (T, t'
dT,

1
) = 27TT/ dcos 0T jy (r, T, o)
0

/=24 L
C UX

> indicates SN neutrinos arrived Earth

» The is contributed by the BDM
T, =10 MeV and 0, = 105 cm coming from the SN place
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BDM flux from GC

» BDM flux at Earth with my=1keV and T, = 10 MeV
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dT,

1
= 27TT/ dcos 0T jy (r, T, o)
0

/=24 L
C UX

> indicates SN neutrinos arrived Earth

» The is contributed by the BDM
T, =10 MeV and 0, = 105 cm coming from the SN place
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BDM flux from GC

» BDM flux at Earth with my=1keV and T, = 10 MeV
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BDM from various places in MW



BDM from various places in MW
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BDM from various places in MW
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BDM from various places in MW
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BDM from various places in MW
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BDM from various places in MW
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BDM from various places in MW

my =0.TMeV
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BDM from various places in MW
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BDM from various places in MW
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Constraint and
sensitivity
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Sensitivity on model-agnostic parameters

» Constraint and sensitivity on s = /0,0
by assuming oyy = 0ye

NX 20, next GC SN (Tx,min;Tx,maX) — (57 100) MeV

VN, + N,  |90%CL, SN1987a

Cosmic rays
(Super-K)

» The background Ny ~ 526 X M7 X texp
where M is the target mass
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Sensitivity on L,—L, parameters
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SUMMARY

Summary

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

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

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

» SNv BDM offers prominent sensitivity on interaction cross sections in sub-
MeV DM
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