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Diffuse Supernova Neutrino Background (DSNB
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» Supernova mechanism
» Nucleosynthesis
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Motivation
Understand gamma-rays emitted from neutron-160 interaction

Oct. 18th and Dec. 16th, 2018
at Research Center for Nuclear Physics, Osaka Univ.

Neutron beam made incident on water target interact
with 10O and gamma ray are emitted.
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Detectors

Liquid Scintillator : neutron « In this study

High Purity Ge  : gamma-rays 250 MeV pr,oton beam
Proton beam energy data is analyzed

30 MeV and 250 MeV

Measurement of neutron-oxygen interaction cross section using neutron beam ﬂ

Nest Generation Nucleon Decay and Neutrino Detectors (NNN2022) - Sep. 28th - 30th, 2022
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Pulse Shape Discrimination (PSD)

» »~ 0.5 80
+15500 = % S . I
S : 045> - - B .
815000 — g B ” - 0
it tail : S el ~Neutron
14500 _ o | | —|60
|li PSD parameter = 2 035 ’ -
14000 HE total : o
: : 0.3z
13500 — 0.25
13000 — 0.2 P
Y R T
; r H
12500 — i
12000 H total : Wy I
= € > 0.1 -
11500 — e tail S 0.05 [ dimma ray
= A : 3
el R AT NN N TR S Y ST ST SN T ST ST ST SO AN SN SN T SO AN N S - = A [ | [ [ L | L L L | A A A | 1 ) ) | ) ) !
500 550 600 650 700 750 800 % 20 40 60 80 100 120 °
time [channel] energy [MeV]

Energy reconstruction (ToF)
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» Relative intensity for each gamma-rays 3.84 0.00
were extracted by fitting 3.68 0.33 133
» Strongest peak is 6.92 MeV 274 0.56 927

~ Reaction : 160O(n, n’)160*
3rd excited state

* The uncertainty of neutron-1°0 interaction will be reduced
by introducing these results into the simulation

» Understanding neutron-160 interaction leads to reduce the NCQE
uncertainty in DSNB search

« E525 experiment was conducted and we analyze 250 MeV data

* We got neutron flux and gamma-ray spectrum and relative intensity
for each gamma-rays were extracted by fitting the spectrum

* Introducing cross section into simulation, the uncertainty will be
reduced, which is helpful for DSNB search in SK-Gd



