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Constraining Neutrino Oscillations at T2K

= T2K measures oscillations from a v, /v, beam delivered by J-PARC.

= Detectors located off-axis (2.5°) — centering beam energy ~0.6 GeV

= Enhances CCQE event-rate and reduces uncertainty on v-energy Sl _
sensitivity to key systematics.

» Sensitive to Am?2,, §-», sin® 6,-, and some sensitivity to sin? 6
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= Oscillation results reported from Bayesian and Hybrid-Frequentist
frameworks
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Impact of Updated Analysis on Oscillation Inference
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= New expanded phase-space
Monte Carlo production with
Increased statistics

= Refactored systematic
uncertainties - reduction in
detector uncertainties by
40% for l_le/l_/”-CCQE

samples

Updates to the Near and Far Detector Constraints

= Low-w systematics introduced to improve _
robustness to alternative interaction models i

= New samples increase statistics by ~12%, improving

Events / bin width

= New Multi-Ring v, CC1n™ Super-

Kamiokande topology adds 4
additional v, events (pred.

6.28)
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Interaction Model Robustness Improved

» Impact from fitting nominal model to
alternative cross-section predictions

tests robustness
= Biases (B5YSt) and 20 interval size

changes (R?°) in 1D-y* recorded for

each alternative model fit.

= Am3, constraint correction estimated
from observed biases and applied to

uncertainties

OAR11A failed criteria OAR11B failed criteria

Fake Data Study | Analysis | B3 | R23
LFG OAR11b | -56.5% 1

OAR1la | -46% | 0.99

CRPA OARI11b | 62.2% | 1.01

OARl11a 85% 0.95

17 Kin. +30 OAR11b | -4.2% | 0.99
OAR1la | -8% —

17 Kin. —30 OAR11b | 9.4% | 1.00
OAR11la 7% —

Data-driven nonQE | OAR11b | -25.3% | 1.03

OAR1la | -76% | 0.99
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New model shows robustness to
alternative cross-section model predictions
Am3, / [Am3,| = 2.502%

Most precise T2K constraint on Amj3,,, to date!

/2.4867 9035 eV?

Future Work

This model will be applied to new data from the 320kA horn
current period > more events with reduced background from

beam impurities.

Expected increase of 19% in FHC and 5% in RHC data.
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