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UHE neutrino observations

After being fully constructed in 2011, IceCube has reported more
than 200 UHE nu events in (10 TeV-10 PeV), which is of clear
astrophysical origin .

IceCube , PRL 125 (2020) 121104
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*Cosmic rays are produced from
the extreme astrophysical
environment possibly via the
Fermi acceleration mechanism,
typically following a power lower
spectrum .

*There is a rapid cutoff in the CR
spectrum predicted by Greisen,
Zatsepin and Kuzmin (GZK) .

E. Fermi, Phys. Rev. 75 (1949) 1169

V. S. Berezinsky, G. T. Zatsepin, PLB 28 (1969) 423

Cosmic rays scatter off relic photons
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Cutoff

CR+CMB (CIB) = Guaranteed neutrino source at EeV!
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COM energy is just around 1
GeV, everything is standard and
well known here .

K. Gerisen , PRL 16 (1966) 748,

G.T. Zatsepin and V.A. Kuzmin, JETPL 4 (1966) 78
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E. Vitagliano, I. Tamborra and G. Raffelt , Rev. Mod. Phys. 92 (2020) 045006
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Neutrino fluxes from eV to EeV

A new energy frontier
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IceCube , South Pole ANTARES, Med iterranean

+Acoustic

Markov, ICHEP 60 ( 1960 ) 578

DUMAND, Pacific AMANDA, South Pole Baikal, Lake -Baikal

Ice- or water -based Cherenkov

Finished and o n-going experiments @PeV
Most successful one so far
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