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The Hyper-Kamiokande (Hyper-K) project aims to measure neutrino oscillations with unprecedented preci-
sion which may answer fundamental questions underlying CP violation in the lepton sector. Minimizing
systematic uncertainties is now more important than ever, making prototype experiments such as the Water
Cherenkov Test Experiment (WCTE) at CERN essential. WCTE is designed to test photosensor technology and
calibration methods that will be used in future water Cherenkov detectors such as the Inner Water Cherenkov
Detector IWCD) and Hyper-K. The physics goals of WCTE include evaluating the electron-muon signal sepa-
ration capabilities of multi-photomultiplier tubes (mPMTs)—new detector technology primarily developed in
Canada—enhancing our understanding of pion scattering kinematics to better constrain the neutrino energy
spectrum, and improving electron-gamma separation to reduce background signals. Achieving these mea-
surements requires a precise understanding of the timing information from the mPMTs. We are exploring an
alternative technique to obtain time-of-flight-corrected signatures of relativistic, charged particles entering
WCTE from the T9 beam. We use Geant4 simulations to evaluate the feasibility of reconstructing the entry
time of a particle in the detector based on Cherenkov light detected by the mPMTs. This approach could serve
as a valuable cross-check against results from the time-of-flight system, which consists of an upstream and
a downstream monitor inside the beam pipe. This presentation will cover the time-of-flight measurement
technique and provide an overview of WCTE as we begin data collection in March 2025.
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