
Come si puo’ fare astronomia con la radiazione cosmica?
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Messengers of the 
Extreme Universe:

Cosmic Rays
Neutrinos

Energy (eV)



Extreme High-Energy end of EM spectrum => 
extreme universe.

The discovery of the Gamma-Ray Sky
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COS' È L'ASTRONOMIA GAMMA?

Ciascuna regione dello spettro elettromagnetico fornisce informazioni su 
particolari fenomeni dell'Universo e ci mostra diversi aspetti di uno stesso 

oggetto...

Nebulosa del Granchio a diverse lunghezze d'onda. 
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NEUTRINI



 X





U. Katz: Neutrino Telescopy in the Deep 
Sea

05.06.2007
 X

The Neutrino Telescope World Map

ANTARES + NEMO + NESTOR 
join their efforts to prepare 

a km3-scale neutrino telescope 
 in the Mediterranean 

!KM3NeT Design Study



2006-2007: 
13 Strings

2005-2006:  
8 Strings

2004-2005 : 
1 String

2007-2008: 
18 Strings

1450 m

2450 m

2008-2009: 
18+1 Strings

since jan 09 ! 

59 out of 86

 X

IceCube @ South Pole



Neutrino sky-map

 X

Skymap in equatorial coordinates of the point-source analysis. The most signicant cluster consists of five 
events—all showers and including the second-highest energy event in the sample—with a final 

significance of 8%. This is not sufficient to identify any neutrino sources from the clustering study. The 
galactic plane is shown as a gray line with the galactic center denoted as a filled gray square. 

The coordinates shown in the map are the Test Statistic value from a maximized likelihood analysis. TS= 2 
log(L=L0), where L is the maximized likelihood for a point source hypothesis at each point in the sky and 

L0 the one for the null hypothesis. The map reflects any excess concentration of events relative to a
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Neutrinos

 X



p

p+g à p+p0

p+g à n+p+

Ethr=6.8 1019 eV

l=1/sr=6Mpc

GZK Cutoff

Cosmic rays with energy E> 7•1019 eV must have their sources within 50Mpc 

PROPAGATION DISTANCE (Mpc)


