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Neutrinos  in XX century

















What to do now? 



New types of neutrinos

Is possible to have other neutrino states?

More probably not: more copies of the flavour neutrinos are not allowed.

Experimental result: only three neutrinos interact.



What  happened with neutrinos that don't interact?

No bound.



History of Poltergeist experiment

http://permalink.lanl.gov/object/tr?what=info:lanl-repo/lareport/LA-UR-97-2534-02


Poltergeist experiment
How to detect sterile neutrinos?

Janet Conrad: experimental physicist



First round: short-baseline experiments

LSND Experiment Reactor anomaly
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Simplest sterile model
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Search for ⌫µ ! ⌫µ disappearence : No oscillation
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3+1 mass scheme



Neutrinos in a medium

Analogy: electromagnetic waves in dielectric media

Harmonic oscillator

Acceleration EM wave

c ! v =

c

n
refraction index
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Refraction of neutrinos in matter

Effective mass for neutrinos

Wolfenstein, Mikheyev and Smirnov (MSW) 1986

n⌫e 6= 1 V⌫e =
p
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ICECUBE test of sterile oscillation
Atmospheric neutrino detector
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Sterile model in 3+1

Contradictory statements!

Excluded



MINI-BOONE 2018



MINI-BOONE RESULTS IN 2018

4.5� e↵ect
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Sterile neutrinos?

Strong hint of sterile neutrinos in MINI-BOONE (small hint in LSND/reactor anomaly)

We should understand about the conflict of muon 
disappearance and electron appearance

Possible alternatives: experimental error?, another explanation for such small 
appearance probabilities?

Conflict with cosmology: too heavy neutrino and too many




