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1. Introduction
Diffuse Supernova Neutrino Background: DSNB

» Integrated flux of neutrinos emitted from past all Supernovae

2. Spallation simulation

Simulation setup Generated 107 muons
» Use Full Geant4 SK detector simulation (SKG4)[1] ; — %N is largest component

and ~1800 °Li is obtained

e -1 TP-BERT-HP for hadronic interaction package
» Perform search in Super-Kamiokande with Gd (SK-Gd) » Muon flux by Modified Gaisser Parameterization—MUSICJ[3], :
eSee poster #360 for the Iatest search One order spreading - .- . with measured 6/ ¢ direction 3
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» SRBN flux includes star evolution information

DSNB v, Flux [/cm®/sec/MeV]
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3. Eva I uati On Spallation sample Random sample

(Spall. muon+Random muon)g (Random muon)

Data-driven °Li remaining rate evaluation “60sec | #Osee | 60 s
» Use log-likelihood to remove spallation \ 5
Muon Spallation on Oxygen nuclus » Data driven-method to evaluate performance and creating PDF ' '

Primary Cosmic-Ray : time diff . from muon (dr) . oo

\ Parent Muon = { 2 spatial info. (I, ) muons
e 9 ‘ - Easily tagged by OD trigger and ID charge deposit ' ' 2 charge related var. PSNB candidate event

muon track 10

-See poster #217 for more detail in SK . . — — | F | LiaBeacomzory
: . » To estimate °Li remaining rate, we artificially modity “only dt” to °Li lifetime (. -

Neutron tag. to obtain °Li-like likelihood

Hadronic shower
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» Most of spallations are ® Apparently the there is an isotope dependence for the spatial variable, : s
removed by n-tag based on the parent particle. | AN

Hadronic shower
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> See poster #1 02 fOr detail } We COUﬂt 50% UnCel’Ta/nty fOf QL/ rema/n/ng l’ate rObUStly ‘ Distance to muon track [cm]

4 Result

Validation of uncertainty
with spallation MC
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1. Calculate likelihood with same
method and PDF with data

2. Compare the true/recon. eff.
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9Li isotope joglike thr.

v Confirm “dt” is the largest term for
spall. cut, and “/t” Is subdominant

* Difficult to remove due to long half-life
Spheric neutrinos (0.29 s) and neutron existence

 Dominant background E<16 MeV

~ N16/15C have lar ed|screpan@
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v Sys. error for 9Li remaining rate
can be reduced to 30%

Fraction from 9Li truth
Fraction from °Li truth

Super-Kamiokande (SK) Spallation impact iIn SK DSNB search is
estimated using data-driven method so far Summary

Cosmic muons \ > » First time to evaluate spallation background in SK with Geant4 with detector simulation

iate remaval nerfarmance and N ; - - . ] » Validate spallation cut bv reproducing detector response for muon spallation event
. Evaluate removal performance and its uncertainty using Geant4 simulation ' P Y Tep J P P

. . : » Assign 30% for °Li remaining rate (previously 50% robustl
with detector response with muon/isotope I U g rate (p y ou70 Y)
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