Towards a better measurement of the CP violation

phase with Hyper-Kamiokande  _JI
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From T2K to Hyper-Kamiokande
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Figure 1. The HK long baseline program will use the same neutrino beam as T2K but a bigger far detector. The beam will still be off axis by 2.5°.

The neutrino flux and interaction cross-sections are characterized at the near detectors including the upgraded ND280

and the future Intermediate Water Cherenkov Detector (IWCD). The appearance (and disappearance) of electron (and v (1 0 0 cosf; O sinbaePr)(cosb, sinb, 0)(v
muon) neutrinos or antineutrinos will be measured at the far detector HK (currently SK). The comparison of the [’;ﬂ] =[0 C08 03 Sinﬂza][ 0 1 0 ][—sin@lz cos 0 o] [vz]
measured spectra with MC predictions allows to measure some parameters of the neutrino mixing matrix

(PMNS). The bigger volume of the far detector and the more intense (500kW — 1.3MW) and frequent (1.36s— 1.16s per Parameters constrained by T2K and HK LBL program: 8¢, sin 03, sin® 26,3 and Am3,
spill) proton beam will allow HK to accumulate statistics much faster than T2K.
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Figure 2. Parametrization of the PMNS matrix

The oscillation analysis NAG61/SHINE experimental setup

Near Detectors (ND) fit: constrains the neutrino flux and interactions. The NA61/SHINE spectrometer is presented in Fig.5.
The results can be used as input for the far detector (FD) fit.
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Figure 5. NA61/SHINE experimental setu
1. The flux parameters characterize the ratio of the expected number of 9 / p P

neutrinos per energy bin in the simulation and in the data
2. The cross-section parameters characterize the interactions model New T2K replica target data have been taken in summer 2022 with a
freshly upgraded detector (higher trigger rate, new TPC readout electronics):
~ 160 million events recorded!

3. The detectors parameters characterize the response of the detectors
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Predictions for Hyper-Kamiokande
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