Enhancing low energy reconstruction and
classification in KM3NeT/ORCA with transformers
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KM3NeT/ORCA telescope

Neutrinos are indirectly detected in KM3NeT
telescopes from the Cherenkov radiation emitted by
charged particles produced in neutrino interactions.
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Travel of atmospheric neutrinos
thourgh the Earth and detected at
IceCube neutrino telescope.

Oscillation pattern for v,—v-:as function of
neutrino energy and zenith angle.

Schematic representation of neutrino events in KM3NeT telescopes.

[.Mozin Mateo EuCAIF 2025 Flash Talk



Challenges of neutrino reconstruction

Reconstruct neutrinos from light Scaling up the detector

Realistic Monte Carlo samples are generated based on actual
data-taking runs, capturing the complexities of deep-sea
conditions

Maximum Likelihood Fit (MLF) algorithms
* Reconstruct under track or shower hypothesis
* Do not reconstruct the neutrino properties themselves

Need to use data and computing resources efficiently

nuT model beyond MLF
* Directly reconstruct neutrino properties Pre-trained models are leveraged to propagate information
* Simultaneously reconstruct all event types across configurations

KM3NeT/ORCA Preliminary
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Enhanced reconstruction in KM3NeT/ORCA
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Come and see the poster!

nuT: Neutrino R ion with Transf. .
Transfor Learning Across KM3NeT/ORCA Telescopes for Neutrino Oscillations Physics

he KMINeT Callaboration QKMSNeT ﬁ

KM3NeT in search of neutrinos

One Model, Many detectors

- KMINGTIORCA:sudy of et proparties a
Optimized for1Tev.

Challenges of neutrino physics reconstruction in KM3NeT/ORCA

Reconstruct neutrinos from light

Training large models
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