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Neutrinos as a probe of UHECR origin

Å Galactic accelerators (as SNRs) most likely sources for cosmic rays (CRs) below 10 15 eV [1] 

Å Sources of UHECRs (E > 10 18 eV) most probably of extra -galactic origin 

Pierre Auger Observatory measured large -scale anisotropy above 8 EeV (significance > 5.2ů) [2]

AGNs, ɔ-ray bursts, magnetized and fast-spinning neutron stars among most promising sources

Å Inelastic collisions of UHECRs with radiation or gas                                                                                                        

produce gamma -rays and neutrinos , e.g.:                                                                                                                      
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Å Neutrinos are excellent probes to investigate the origin of 

UHECRs and acceleration mechanisms due to:

tiny interaction cross section

insensitivity to (inter-)galactic magnetic fields

Å Three analyses searching for a common origin of UHECRs 

and high -energy neutrinos will be presented

Å Joint analyses from the IceCube, ANTARES, Pierre Auger 

and Telescope Array Collaborations
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Detectors
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Å Location: South Pole

Å 86 string with 60 

Digital Optical 

Modules each

IceCube ANTARES

Å Location: 

Mediterranean Sea

Å 12 strings anchored 

at sea floor

Å 885 optical modules

2.4 km

1.45 km

2.45 km

Telescope Array

ÅLocation: Utah desert

ÅSurface detector array (SD, 

507 scintillator detectors)

Å3 fluorescence detector 

stations (FD, equipped with 

telescopes)

ÅExposure: Northern 

hemisphere up to -15°

Pierre Auger

Å Location: Argentina

Å SD (1660 water-Cherenkov 

detectors) and FD arrays (27 

telescopes at five peripheral 

buildings)

Å Exposure: from -90Ǔto +45Ǔin 

declination
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