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2. The Neutrino Flux

Detector = Long-baseline neutrino oscillation
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UNIVERSITY OF

OXFORD

INSTITUTE FOF\’ THE PHYSICS AND

3N
Nl N

N N N
MATHEMATICS OF THE UNIVERSE

graphite target (length ot 90 cm)

" Secondary particles focused in horn magnets

off-axis near detector Super-Kamiokande

decay volume

target and 3 horns

3. Impact on Neutrino Cross-Section Measurements JEE]
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" The neutrino flux uncertainty is mostly caused

by our limited understanding of parent hadron
interactions inside the T2K target

"= NAG61 thin-target data constrains 60% of
interactions at T2K neutrino peak energy

(~0.6 GeV)

= NAG61 2009 replica-target data constrains up to
90% ot interactions (30% difference compared
to thin-target data comes from hadron re-

interactions inside the target)
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models and data

e.g. CC-inclusive differential v cross-
section on carbon has systematic errors
ranging between 10% and 20% depending

on muon angle

For forward-going muons, the systematic
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errors are dominated by the v flux errors

Current errors smear out differences
between interaction models, NEUT &
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. 2K Neutrino Flux Uncertainties

B Most of the T2K v-flux error comes from hadron interaction model

[8,9]

" Multiplicity Error: mostly comes from the NAG1 covariance matrices (both
2009 replica-target and thin-target covariance matrices are used for generating
multiplicity throws)

" Pion Rescatter Error (estimated with HARP data)

: Reweighting the T2K Neutrino Flux to NA61 2009 Replica—Target DL [8.9] " Interaction Length Error (propagated from production cross-section errors)

" Nucleon Error (secondary baryon production and tuning)
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2. Reweighting to Replica-Target Data %?Plica /FLUKA

Thin/GCALOR Hadron Production Models:
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