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terra incognita: 
only revealed by 

neutrinos 
  
  

Gravitational waves - ripples in space-time 

Large part of the Universe is opaque to the EM spectrum 
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• Observed elementary particles 
or nuclei carrying a kinetic 
energy up to 1021eV (like a tennis 
ball moving at ~150km/h) 

• Many open questions: 

– Where they come 
from ?    
– Which acceleration 

mechanism ? 
– … 

• UHE astrophysical neutrinos 
will extend the limits of the 
"visible" Universe. 
• Multi-messenger observations 

Our present 
knowledge about 

Cosmic Rays 
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Gamma rays  (0.01 - 1 Mpc) 

1 parsec (pc) = 3.26 light years (ly) 

AGN, SNR, 
Microquasars, … protons E<1019 eV 

neutrinos 

Cosmic 
accelerator 

protons E>1019 eV (10 Mpc) 
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Neutrino fluxes: what do we know/expect ? 

This is our region 
of interest 
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Composition and energy distribution of Cosmic Rays (CR): the "C.R. puzzle" at UHE (E 
>1019eV).  Interaction of UHE protons and photons with the Universe matter and/or radiation 
(GZK effect).  CR acceleration mechanisms. "Leptonic" and "Hadronic" sources of high 
energy C.R.   
Brief discussion of astrophysical results obtained, and expected in future, with High Energy 
photons (experiments ARGO, MILAGRO, HESS, MAGIC, VERITAS, CTA, LHAASO, …) and 
with H.E. protons (experiments AGASA, HiRes, AUGER, Telescope Array, …).   
Cherenkov detection of High Energy astrophysical neutrinos: the detection principle and 
technique, experiments Baikal, AMANDA/IceCube, ANTARES, KM3NeT, …. 
Astronomy with neutrinos:  
•  search for galactic (microquasars, SuperNova Remnants , Galactic Centre (CG), … ) and 

extragalactic point like sources (Active Galactic Nuclei, SNR, Gamma Ray Bursts, … ; 
•  search for "diffuse" astrophysical neutrino fluxes; 
•  indirect search for "dark matter" by searching for neutrinos from the Sun, from the GC, 

from the Earth centre; 
•  neutrino oscillations: the effect on the atmospheric neutrinos and on astrophysical 

neutrinos; 
•  Neutrino Telescopes and the study of neutrino intrinsic properties (KM3NeT/ORCA and 

the neutrino mass hierarchy) 
•  The role of High Energy neutrino astronomy in a multi-messenger scenario. 
Acoustic detection of neutrinos with En >1019 eV: detection principle, status and 
perspectives.  
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