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1. T2K Experiment

- Along-baseline neutrino oscillation experiment. Oscillation probability (1/” — U, disappearance mode)
- Measure neutrino oscillation parameters, and 127 Am322 I
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2. Application of Neutron Signal at T2K

_ Neutron multiplicity gives information of interaction type. - Sensitivity for 053 and | Ani3, | would be improved by separating v interactions.

- Large uncertainty of neutron multiplicity in hadronic final-state-
Interaction(FSI) and secondary interaction(Sl) in the detector medium!'l is
one of the crltlcal issues for neutron application in neutrino physics.
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- Focus on 1-ring p-like sample.

- Neutron ca.ptt.Jre signal is a delayed signal, and Separation of decay electrons and
it can be mimicked by a decay electron. neutron capture signal

- Efficiency of v events from fully-contained 3 v . | T2KWorkinProgress

fiducial volume cut is ~60%. Decay electrons
from [

0.03%Gd (2022) - Gdisloaded into the Super-Kamiokande
;;?C‘ﬁﬁggt”re yd detector, and high efficiency neutron

I tagging is now available.

- Estimate sensitivity improvements
9;’3%’ Sadpﬁ?ezo) ] from the separation of v interactions 3 -
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w - Understand the systematic error on S Neutron signal
w w1 themean neutron multiplicity.
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5. Neutron Tagging Algorithm

- There are two steps for neutron tagging(N Tag):

Fraction of Captures on Gd
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6. Separation of v Interactions via Neutrons

1 Pre-selection - Separate 1-ring p-like sample according CCQE cc hol .
. 0 0 0
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/7.Summary

- Applications of high efficient neutron detection can improve oscillation analysis at T2K.

- Separation performance of v interactions via tagged neutrons was estimated, and the purity of CCQE was improved in 1-ring u-like sample without neutrons.
- Estimation of NTag impacts on oscillation analysis is ongoing.

- Measurement and understanding of neutron multiplicity with Gd data are also essential for utilizing neutron information in neutrino experiments.
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