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NEUTRINOS :  WHERE  WE  ARE .
WHERE  WE   ARE  HEADING TO .

Gabriela Barenboim
(UV-IFIC and KIAS) 
ChungAng University, August 17

중성미자: 우리는어디에있습니까
우리는어디로향하고있습니까

• A SM‐like Higgs boson (ATLAS, CMS)
The key to EWSB and a possible window to the BSM world

• θ13 ~ 10
o (T2K, MINOS, Daya Bay, RENO)

about as large as it could have been !
The door to CP Violation in the leptonic sector

2012 Two major discoveries in particle physics
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Some 100 years ago …..

 decay was supposed to be a two body decay

n   p+ +  e-

Another anomaly was the fact that the nuclear recoil was not in 
the direction opposite to the momentum of the electron.

Studies of  decay revealed a continuous energy spectrum.

The emission of another particle was a probable explanation of 
this behaviour, but searches found no evidence of either mass 
or charge.
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…desperate remedy to save the law of conservation of energy…

Fermi postulated a theory for  decay in terms of  spinors

A Dirac field is described by a four component spinor
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L/E becomes crucial !!! 

1.27
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Anomalies

Need extra states !!!
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MiniBooNE
MiniBooNE was built to check the LSND results with a different 
baseline, but similar L/E

MiniBooNE has no near detector

MiniBooNE sees an excess 
at ~5σ at low energies

MicroBooNE

MicroBooNE was built to check 
the MiniBooNE results!

Looking for signals using several 
final state channels

The collaboration did not perform 
an oscillation analysis

A combined analysis shows that 
MicroBooNE can not exclude the 
region of parameter space 
preferred by MiniBooNE

2201.01724
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The Gallium anomaly
BEST coll., 2109.11482

The Gallium anomaly is now at more than 5σ significance

Berryman et al, 2111.12530, JHEP 2022

Can not be explained due to cross section mistakes
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Sterile neutrinos

Sterile neutrinos
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Non unitarity

G.B., C. Ternes and M. Tortola, 2005.05975, JHEP2020

CPT violation
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Violations of Lorentz invariance

standard Lorentz
covariant term

violates both CPT and 
Lorentz invariance

Lorentz violation

As usual, the oscillation probability is governed by the difference of the
eigenvalues of the effective hamiltonian.
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Conclusions: Neutrino physics is alive and kicking !!!

고맙습니다


