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Neutrino telescopes collect large statistics of high-energy (> TeV) atmospheric neutrinos, using the Cherenkov radiation produced by charged
particles induced by neutrino interactions in the surrounding medium to reconstruct the direction and energy of the incoming neutrino.

Underwater neutrino telescopes such as ANTARES and the future KM3NeT/ARCA, taking advantage of the transparent waters of the Mediterranean
Sea provide the best reconstruction performances for high energy neutrinos.
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Figure 1. Atmospheric muon neutrino energy spectrum as measured
by the ANTARES, IceCube and AMANDA neutrino telescopes and
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Figure 2. Neutrino absorption effects are due to the amount of traversed matter, which is efficiency, the steeply falling atmospheric neutrino spectrum and the Earth

zenith dependent, and to the neutrino cross section, which is energy dependent crossing probability are convoluted — for standard atmospheric spectrum
and the SM v-N cross section
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Neutrino absorption is driven by the v-N CC cross section and by the amount of matter traversed by the neutrino.

The former Is Increasing with the neutrino energy, the latter depends on the zenith of upward going neutrinos — both
because of the longer path traversed through the Earth and because of the higher density in the core.
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The muon neutrino cross section can be measured 4 :
fixing the model for the inner Earth, and measuring the N |
zenith-energy distribution of reconstructed events. 3 |
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The limited energy resolution, the steeply falling ¢
neutrino spectrum and the detection efficiency worsen 08
significantly the capability to observe neutrino 0.6
absorption, smoothing-out the features of the Earth W B . B
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crossing probabllity (P_. ) distribution. g

_ _ _ _ Figure 4. -2ALLH profile for pseudo-data fitting for SM cross section
A maximume-likelihood fit [2] can be performed on the assumption and an atmospheric neutrino flux 25% higher than the
- - L e - - tional models. The 1o confid ion for th t

binned zenith-energy distribution to obtain the neutrino oo DAl MOBESs. THE 2o COnTIEEnte Tegion Tor e MEastremen
cross section simultaneously and the atmospheric T ﬁL's L ubs
neutrino spectrum, the cosmic neutrino spectrum as Sefshiryim0 | is!
well as pOSSibIe nuisances — kaon-to-pion ratio, v-to- u. - MC expectations for each bin, according to MC template of the
antiv ratio, detector Systema’[iCS etcC. cross section and the atmospheric neutrino properties

As the event rate at the detector Is linearly dependent K- observation

on the cross section value, the fitted atmospheric
normalisation and the cross section value are correlated
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