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Measuring tau neutrinos in ORCA

Strong experimental tests of the unitarity of the 3-flavour PMNS mixing matrix are very challenging, as direct

observations of tau neutrino oscillations are difficult. A statistically highly-significant detection of tau
neutrinos from v, — v_oscillations of atmospheric neutrinos could make an important contribution to further
constrain the tau-related matrix elements. The discovery of a non-unitary 3v-mixing would be a clear sign for
new physics, e.g. new types of neutrino interactions or the presence of sterile neutrinos. ORCA is a
megaton-sized water Cherenkov detector for GeV-energy atmospheric neutrinos under construction in the
Mediterranean Sea. About 3000 tau neutrinos per year, generated in flavour oscillations, will be detected in
ORCA on a statistical basis. Tau neutrino interactions in ORCA result dominantly in events characterized by
photon emission from particle cascades located close to the interaction vertex (shower-like events), while
track-like muon events contribute <20%. Strong event-type identification is thus essential to quantify the tau-

Induced shower-like events.
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