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Outline  

u Introduction  

u Diffuse neutrinos  

u Neutrino point sources  

u Searches for higher energy neutrino components  

u Whatõs the next? 

 

 

2 



High energy neutrinos  3 

~1/20 of CR energy  

at sources  

pp, pg or mixed:  

Source candidates incl.  
AGN, GRB, our galaxy é 

Atmospheric  

neutrinos  

Astrophysical  

neutrinos  

Cosmogenic   

neutrinos  

Decay of pion, kaon and heavy mesons 

interactions of cosmic-ray with CMB photons (IR, Opticalé) 



Neutrino  

as a cosmic messenger  
u Penetration power  

u Pointing capability  
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Weak interaction during òpropagationó 
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Making neutrinos  

u Simple modeling ingredients  

u pp or pg interaction  

u c osmic -ray  and target 

spectra in source  

u Accompanying partners  

u gamma -ray from neutral 

pions  

u Parent cosmic -rays 

u Multi -messenger !  
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Simple hadronic òcreationó 

╔ⱨ ╔╟ ╔♬ 



Neutrino detectors  

Neutrino Telescopes need to be large  

u Benchmark 1km3 scale for a few neutrino 

events/year expected from CR observation  

u Natural photon -transparent m aterials  as Cherenkov 

medium and neutrino beam dumping   
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Neutrino detectors  7 

Mediterranean   

Ocean  

Lake Bikal  

BAIKAL-NT200 ANTARES 

IceCube  

South Pole  

Glacial ice  

 BAIKAL-NT200 (8strings 192 PMTs) 1/2000km3 

 ANTARES (12lines 882PMTs) 1/100km3 

 IceCube (86lines 5160PMTs) 1km 3 

Thursday 29 th Neutrino parallel: ANTARES results By R. Gracia  Ruiz 


