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The Hyper-Kamiokande Experiment (Hyper-K)

Hyper-K will be the world's largest nucleon decay and neutrino experiment detector. It is set to start operation in 2027. It will
continue the successful history of the Kamiokande, Super-Kamiokande, and T2K experiments., studying oscillation parameters such
as mixing angles, mass differences and CP-violating phase.
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Neutrino Flux Predictions

The prediction of neutrino fluxes at both near and far detectors is essential for
neutrino oscillation studies. G4JNUBEAM can be utilized to obtain these
predictions:
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Beam Simulations: G4JNUBEAM

A GEANTA4 [2] neutrino beam simulation framework, G4JNUBEAM, is currently
being developed for both the T2K and Hyper-K experiments.
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Built on the existing T2K simulation package, JNUBEAM [1] (based on FLUKA [3]
and GEANT3 [4]).

Geometry converted from JNUBEAM to GDML format.
Optimised magnetic field implementation.
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Neutrino fluxes at near detector (left) and far detector (right) for forward horn current
configuration (320 kA) generated with G4JNUBEAM.

Predictions from G4JNUBEAM will be tuned using external data (e.g., NA61/SHINE
replica target [5], same as JNUBEAM.)

Framework is almost complete, already produces preliminary neutrino flux
spectra.

Validation of G4AJNUBEAM Study of Target Alternatives

The rate of particles that won’t enter the magnetic field, and consequently
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