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1. Research Motivation

» Neutrino is indirectly reconstructed from observed particles
= So, we need to model it properly for the precise measurements
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Primary Final State Interaction De-excitation
Interaction (FSI)
Large model ndence exists in among MC generators

= The differences appear in the species and number of final-state particles
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= Residual nuclei are sensitive to nuclear effects
Residual Nucleus can be a new prob for y N interactions

3. Neutrino Source and MC Settings
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2. Residual Nucleus Tagging and KamILAND

» Residual nuclei are tagged by the beta decay signal
- unique time and space correlation, energy spectrum
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» Significant suppression of cosmic-u flux
due to the underground environment

- ~1/100,000 of that at ground level

» Excellent reconstruction performance for
low-energy events
- Vertex resolution : 13 cm/J/E [MeV]
- Energy resolution : 7%//E [MeV]

» An established method for identifying
residual nuclei from cosmic-p spallation

* Used for cosmic-p rejection | - well-known detector response to the signals
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1kt Liquid Scintillator
* 8000 p.e/MeV @ A= 375 nm
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Outer Detector (OD)
« Water Cherenkov detector
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4. Results and Discussion
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. » Redistribution to light nuclei (A<8)
"7 can be seen by the de-excitation

» 11C and 9Li&8He are plotted w/o
BG. The estimation is in progress

Model verification can be done by
signal dominant species, marked []
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5. Prospects

+ Investigate the impact of model dependence in v interactions and de-
excitation processes on residual nucleus distributions
— NEUT, GENIE: vy N MC x G4PreCompound: de-excitation MC

» Evaluate the scale of changes in residual nucleus distributions induced by
v -correlated signals (charge-exchange reactions with nuclei)

» Construct a B-decay signal model based on cosmic p—-induced spallation

and evaluate the likelihood of candidate events following atm. v signals
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