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Neutrino detectors in the Mediterranean Sea

ex ANTARES site
KM3NeT/ORCA

KM3NeT/ARCA
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ANTARES: 15 years of data taking 2008-2022
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ANTARES: layout

First large-volume Cherenkov detector operating in water

12 lines of 885 PMTs instrumenting ∼0.015 km3

40 km offshore, cabled to La Seyne/Toulon (France)
2500 m below the surface of the Mediterranean Sea
Completed in 2008, decommissioned in 2022
Galactic centre visibility 70% of the time
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ANTARES: timeline
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ANTARES: from prototypal construction to rich physics case

[ANTARES: the �rst undersea neutrino telescope]

Cosmic neutrinos

Neutrino astronomy / search for sources

Search for a cosmic component in energy spectrum

Multi-messenger networking

Indirect dark matter searches

Atmospheric neutrinos

Flavour oscillations parameters

New physics signatures: sterile neutrinos, NSI

Multidisciplinary observations

Marine science, acoustics
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Performance: coverage [Phys. Rev. D 96 (2017)]

Times and positions of hits ! arrival direction coordinates
Number of hits ! energy

Shape ! 
avour of associated lepton

Note: by the time of decommissioning, the collection area of ANTARES was topped by
KM3NeT, taking over the prompt astronomy mission.
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Performance: pointing [SIF 41C, 134 (2018)]

Excellent optical properties of water (large scattering length) provide good angular resolution.

Tracks (left): predominantly � � CC; angular resolution down to 0.4� at 10 TeV

Cascades (right): predominantly �e CC or any NC; angular resolution 4� at 10 TeV
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Cosmic neutrinos: search types

Di�use excess at high energies without
directional information

Sources (autocorrelation)
Space (-time) clusters of events, all-sky

Multimessenger prompt coincidence
upon alert from other experiments

Sources (correlation with catalogue)
Coincidence with preselected objects
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Measurement of di�use � 
ux (all-sky) [JCAP08(2024)038]

Three events passing signal cuts (one track, two showers), less than 1� signi�cance.
Upper limits to di�use 
ux of astrophysical neutrinos provide best �t parameters 
 = 3:35
� 100TeV = 0:23 � 10 �18 GeV�1 cm�2 s�1 sr�1
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Di�use Galactic � 
ux: Galactic ridge [Phys. Lett. B (2023)]

Hint for a TeV neutrino emission from the central region
of the Galaxy jl j < 30� ; jbj < 2 � . Inconsistent with the
background-only expectation at 2� level.
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Di�use � 
ux from Galactic ridge/plane [ICRC2023] [ICRC2025]

Note: thanks to geographical position, search in ANTARES can be run on ON-OFF mode
(left), not only benchmarked on �0 or KRA-
 templates (right) - based on CR propagation
optimised on Fermi 
 emission data..

Galactic ridge. Best �t index � = 2:45 Galactic Plane template < 1:65�
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