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TALK: Does the 220 PeV Event at KM3NeT Point to
New Physics?

Thursday, July 10, 2025 9:00 AM (45 minutes)

Speaker Vedran Bridar

Abstract: The KM3NeT collaboration recently reported the observation of KM3-230213A, a neutrino event
with an energy of 220 PeV, nearly an order of magnitude more energetic than the highest-energy neutrino in
IceCube’s catalog. Despite its larger effective area and longer data-taking period, IceCube has not observed
events of similar energies which implies a 2-3c tension, depending on the type of neutrino source. The 220
PeV neutrino detected at KM3NeT traversed approximately 147 km through rock and sea, whereas neutrinos
from the same location in the sky would cross only about 14 km of ice to reach IceCube. In this talk, I will
show how this difference in propagation distance helps to resolve this tension. Specifically, I will present a
scenario where the source emits sterile neutrinos that partially convert to active neutrinos via oscillations.
I will discuss two mechanisms: one where a new-physics matter potential induces a resonance in sterile-
to-active transitions, and another involving off-diagonal neutrino non-standard interactions. In both cases,
oscillations over 100 km enhance the active neutrino flux at KM3NeT with respect to the flux at IceCube.
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