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Motivations
● Proton decay is forbidden within the SM
● Discovering proton decay would be of 

enormous importance for our 
understanding of matter and its 
interactions

● A smoking-gun evidence of new 
interactions and maybe grand unification



  

Grand Unification
● Unification of the coupling constants 

around 1014 GeV
● Elegant explanation of the electric charge 

quantization (why qe = -qp)

● Prediction of the Weinberg angle
● Quark and leptons sit in the same 

multiplet



  

Super-Kamiokande
● p→e+pi0 p→ Knu



  



  



  

Super-Kamiokande

The selection requires electron energy > 100 MeV



  

Low-Q decays
● What if the proton decays into 

heavy invisible particle(s) p→e+X 
with low Q (mX ~ mp) ?



  

511 KeV from our Galaxy 
1007.4753
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Borexino



  

Thoughts
● Can we close the loophole between 

a few MeV and 100 MeV of electron 
momentum ?

● What about three body decays ?
● Total em energy or rate of positron 

production ?
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