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Borexino results 
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Who cares ?
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10-5 eV2

1 MeV

105m = 100 km

Testing solar neutrino oscillations  with reactors
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expected no-oscillation neutrino event rate at KamLAND
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Three-neutrino oscillations

Neutrino mixing matrix



7/18/2023

12



7/18/2023

13

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

The Gallium anomaly
BEST coll., 2109.11482

The Gallium anomaly is now at more than 5σ significance
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Berryman et al, 2111.12530, JHEP 2022

Can not be explained due to cross section mistakes
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We determined that m(KL) > m(KS) by
•Passing kaons through matter (regenerator)

•Beating the unknown sign[m(KL) –m(KS)] against the known 
sign[reg. ampl.]

We will determine the sign(m2
31) by

•Passing neutrinos through matter (Earth)

•Beating the unknown sign(m2
31) against the known 

sign[forward e e       e e  ampl]
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Sterile neutrinos
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Non unitarity

  fPflPG RLLF ,22 


 

Non standard neutrino interactions

They can be described by effective four‐fermion
operators of the form

W

NSNI
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NSNI can appear at every step. It is therefore
necessary to break down the analysis in three
stages

• the production process

• the time evolution

• the detection process

We are left  “only” with neutral current NSNI

  fPfPG RLLF ,22 


 
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