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T2K Cross-section
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inside a nucleus — Nuclear effects! S~
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NEUT simulates neutrino-nucleus interactions: £rpJ ST 230 4469-4481 (2021)

Improved model since Neutrino 2024 (T2K Run 1-11 v1 — T2K Run 1-11 v2) :

e.g. overhaul of low-energy transfer treatment and improved nucleon FSI

Alternate models are used to test robustness 17
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T2K event sample
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Results from T2K o
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More Data
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= NuMIl reached record power of > TMW in 06/2024.

= No beam since 07/2024.

= Expected return ~09/2026 for a final run.
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NOVA Cross-section

N eW I nte ra CtiO n M Odel. #241 Cross-Section Model: Bryan Ramson, Georgia
Nissen, Jeremy Wolcott
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NOVA event sample
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Results from NOVA

181 v, candidates
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Normal Ordering, Upper Octant, 6.p = 180°
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Results from NOvVA

Global agreement among
atmospheric and accelerator
experiments.

Am2, (10° eV?)
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The Mismatch
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v, candidates

Joint-Fit
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Joint Fit
FD Data Samples

= The joint-fit uses the data collected by
each experiment up until 2020.

» Using both experiments data roughly
doubles the total statistics at the far
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0,5, and 6,5 : NOVA

* NOVA 05 fit higher than the reactor value o2

 Without reactor fit — Lower Octant
e With Reactor fit — Higher Octant
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Why ? New Physics ?
What about the individual T2K and NOvA fit to 83 ., 0.09

Without reactor fit — Lower Octant
With Reactor fit — Higher Octant
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Inverted MO Normal MO

Mass ordering o [ Bayesian Cred. It T — NovAwonly .
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Posterior density

T2K: Normal Ordering
NOvVA: Normal Ordering

0 “
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~67% : ~339%, posterior ~819% : ~199% posterior ~589%, : ~429%, posterior 17
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5CP di d 623 Observations and Questions

Normal Ordering Inverted Ordering
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Effect of Reactor Prior of 8,5 and Am%l
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Food for thought

* Why accelarator 8,3 measurement higher that Reactors ?
- New Physics ?

What if T2K, NOVA and T2K+NOVA data is fitted without reactors
Does that change the fit to 6.p ?
Does that change fit to the Octant ?

Why the mismatch in 6.-p in T2K and NOvA ?
New Physics ?
Cross-section modelling ?

Why T2K+NOvVA prefer inverted ordering ?
Related to 68,5 prior?



Food for thought

* Why T2K+NOvVA 6,5 measurement higher that Reactors ?
- New Physics ?

What if T2K, NOVA and T2K+NOVA data is fitted without reactors
Does that change the fit to 6.p ?
Does that change fit to the Octant ?

Why the mismatch in 6.-p in T2K and NOvA ?
New Physics ?

Why T2K+NOVA prefer inverted ordering ?
- Related to 85 prior ?

Thank You
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