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Open questions about neutrino oscillation
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What can we know neutrino oscillation from T2K ?
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Experimental setup
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Latest oscillation analysis resu

What are the improvements ?
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Results on neutrino CP violation

Jarlskog invariant
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Joint oscillation analysis

 Different energies, baselines can resolve the degeneracies between

mass ordering and dcp and/or 023 octant and Ocp

* Itis important to study possible correlations in the systematics errors

between the experiments
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SK+T2K combined results
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NOVA+T2K combined results
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T2K enters a new phase



J-PARC accelerator/beamline upgrade

Improved electromagnetic horn

< Magnet power supply of accelerator was e~
upgraded for faster cycle (2.48s = 1.36s) M &

% New electromagnetic horn with improved
cooling capacity was installed. Horn power
supply was also upgraded.
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T2K ND280 upgrade

High-Angle TPC
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Prospects
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« With 10 x 1021 POT, T2K will have world leading CPV sensitivity

e Itis crucial to reduce systematic errors, and this will be achieved with

the upgraded ND280 data
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https://arxiv.org/abs/1609.04111

Summary

@ Conservation of CP symmetry excluded at 90% C.L. (latest T2K results
with several improvements)

@ New results from two joint analyses : SK+T2K and NOvA+T2K

e T2K enters a new phase with significantly improved sensitivity for
neutrino oscillation

- Started data taking with upgraded accelerator neutrino beam and
new detectors

- Stay tuned for exciting results in future !
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T2K, Super-K, IceCube: Neutrino 2022 Preliminary
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New observables: transverse kinematic imbalance 35

ithi Phys. Rev. D 1 201 i

For more detals, see: Nucleon bound within nuclear target vs.Rev. D 105032010~ Neutrino mode
* Phys Rev C 94, 015503 S 45 = =
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ND constraint on a xsec syst.

(p-shell MF pmiss Shape C)

T2K Work in Progress
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MR Beam Operation

* Beam power was gradually increased with beam tunings.

Beam of 760 kW was successfully delivered on Dec. 25, 2023.

Hardware upgrade was completed for the 1.36 s operation by JFY2022.
Beam tuning and FX operation were performed in April, Nov. and Dec. of 2023
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J-PARC neutrino beamline
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