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Diffuse Supernova Neutrino Background (DSNB) Nuclear De-excitation via Particle Emission

N>>1:Burst N~ 1:Mini-Burst N << 1:DSNB * Excited nuclei emit y, n, p, d, a until reaching g.s. 130 «>— 120 «—— 150

* Hauser-Feshbach statistical model (HF) has
made successful predictions for heavy nuclei

* But needs experimental validation and
parameter tuning for the light nuclei

Final state BR of 150~

AdaptedfromJBeacom . rrrrrgfrrrrgfrrrryrrrrygrrr|rrr T

Rate ~0.01/yr  Rate ~ 1/yr Rate ~ 108/yr

— 13C 4+2p ~o— Bt a+p

rompt D
p~30ps p Atmospheric-v NCQE De'excrtatl on

| a Y omes # ] * /
DSNB signal: ° ’

Ov
| . 150*
inverse beta decay Gd © Eosirl:lcl?éle”;ece O

delayed COi nCidence Secondary interaction

A
—— '2C+d+p

Continuum
region

1 30
HF prediction

calculated by CCONE 1

Sequential

R
L o0 decay

Branching ratio

10 Discrete
levels

Excitation energy (MeV)

Excitation energy E, (MeV) L0

. . .
h, L] T L] T T
b

SAMURAI-79 Experiment at RIBF (Radioactive Isotope Beam Factory) * Produce excited nuclei via strong interactions (c~6mb):
o 160(p, 2p)15N*, 160(p, pn)150*, 170(p, pn)’IGO*
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* |[dentify decay channels using the downstream spectrometer
* Residual nuclei: A/Z (Bp, TOF), Z (AE); neutron multiplicity
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as a function of excitation energy

Constrain atmospheric-v NCQE uncertainty from ~70% to ~10%

Developing the Neutron Detector: MNEUT MC Optimization of Detector Configuration
C©IMNEUT: missing-mass reconstruction: * Planning to introduce another neutron detector HIME for more statistics
plastic scintillator Priss = Pinitial — Pp—F), * However, it degrades data purity due to invisible neutron scattering
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missing-mass reconstruction

Enable 30 observation of DSNB at Super-K




