
BSM theories of neutrino masses
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The SM fermions

So, in principle, neutrinos could 
obtain masses like other fermions ...
However, there is something 
non-trivial compared to other fermions

 2 



diagonalize the matrix

get the light mass eigenvalue

The underlying philosophy: If you cannot forbid it, let it grow! 
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known as the seesaw scale
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though I do know some people use it to compute everything
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E.g., 
IBD-based detectors only detect electron antineutrinos,  
unable to detect solar neutrinos. 

Reactors produce antineutrinos

T2K switches between neutrino and antineutrino modes
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In fact, without introducing new particles to the SM, it is also possible to generate neutrino masses, 
if you give up renormalizability. 

UV completions at tree level: three ways to open up the effective vertices:
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the Zee model the scotogenic model leptoquark

see 1706.08524 for a review
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PDG2018

... yet we may still fail due to the funnel
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