Improving Hyper-Kamiokande sensitivity to CP violation with high precision

near detector electron neutrino cross-section measurements
Charlie Naseby — For the Hyper-Kamiokande collaboration
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1. Hyper-K & the IWCD _
™ ' Buffer tank

IWCD is a new near detector proposed for the long-baseline program of Hyper-K.
300t water Cherenkov detector, ®1km from the beam production point.
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Plan to move to experimental measurements.
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2. Near Detector Fit 5. v, Cross-section Parameterisation

For oscillation Physics measurements we need to constrain a cross- * We expect v, and v, to be described by the same cross-section model

section model for neutrino interactions. Due to complexity of nuclear interactions, it is not clear that this is the case.
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* Add prior constraint directly into the likelihood.
* Use a modified T2K cross-section model, in the future, Hyper-K will
use a model with additional freedom.
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6. Results
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The p-like sample will tightly constrain
the cross-section model.
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to reconstruct correctly.

More on-axis has higher event rate,
higher pile-up and a reduction in
useable events.
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Include systematic parameters for

Fraction of Pile-Up Free Events

each detector position to account

Charlie Naseby — c.naseby18@imperial.ac.uk

for pileup uncertainty.
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