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An educational scenario for the appearance of 

neutrinos at CERN collisions  

Momentum Vectors 



β decay 



 



 

When you sunbathe, you also take a 

neutrino shower: 100,000 billion pass 

through your body every second. 

Statistically speaking, your body will stop 

only one of the many neutrinos which pass 

through it during a lifetime. 

Neutrino-image of the Sun 

Nobel Prize in Physics 2002  

(Ravis and Koshiba) 



 



The birth of Neutrino Astronomy 

SN 1987A was a type II supernova in the Large Magellanic Cloud, 
a dwarf galaxy satellite of the Milky Way. It occurred approximately 
51.4 kiloparsecs (168,000 light-years) from Earth and was the closest 
observed supernova since Kepler's Supernova. 1987A's light reached 
Earth on February 23, 1987, and as the earliest supernova discovered 
that year, was labeled "1987A". Its brightness peaked in May, with 
an apparent magnitude of about 3. Approximately two hours before the 
visible light from SN 1987A reached Earth, a burst of neutrinos was 
observed. This was likely due to neutrino emission, which occurs 
simultaneously with core collapse, but before visible light was emitted. 
Visible light is transmitted only after the shock wave reaches the stellar 
surface. At 07:35 UT, Kamiokande II detected 12 antineutrinos; IMB, 8 
antineutrinos; and Baksan, 5 antineutrinos; in a burst lasting less than 
13 seconds 

1058 neutrinos were produced with average energy of 10-15MeV.  
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http://icecube.wisc.edu/gallery/view/202


ANTARES->KM3NeT 

12 lines, 900 OMs 3 Building Blocks (3*115 lines, ~3*2000 OMs) 

‒ 31 x 3” PMTs 

‒ Uniform angular coverage 

‒ Directional information 

‒ Digital photon counting 

‒ Reduced ageing 

‒ All data to shore 
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ORCA4 first events 



Ice-Fishing for Neutrinos 

 



 



 

https://www.youtube.com/watch?v=ht0e6m6lpz0
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Thank you! 
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