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Neutrino Oscillations - Experiments

Variety of experiments, sensitive to different
neutrino flavors, energies and oscillation lengths:

e Solar neutrinos
* Atmospheric neutrinos
e Reactor neutrinos

e Beam neutrinos



Solar Neutrinos
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Neutrinos Experiments

Solar neutrino experiments:

Homestake exp (3/Cl—37Ar),

GALLEX, GNO, SAGE ("'Ge—71Ga),

(Super-)Kamiokande (water, Cerenkov),

Sudbury Neutrino Observatory SNO
(heavy water, Cerenkov),

Borexino (liquid organic scintillator)

Atmospheric neutrino experiments:
(Super-)Kamiokande, ...



Super-Kamiokande

first observation of
oscillations




Neutrinos Experiments

Reactor neutrino experiments:
Double Chooz, Daya Bay, RENO
(all liquid scintillator)

Beam neutrino experiments:
LSND (liquid scintillator),
MiniBooNE (oil, Cerenkov)

with near and far detector:
MINOS (steel-scintillator), NOvA (liquid scint.),
K2K (KEK to Super-K), T2K (J-PARC to Super-K)



Neutrino Oscillation Parameters

sin® 012 = 0.307 & 0.013

Am?3, = (7.53+0.18) x 107> eV~
sin® 035 = 0.558 10057

Am3, = 0.002455 £ 0.000028 eV*

sin® 613 = 0.0219 4+ 0.0007
5 — 1.19 1T 0.227'('1‘&(1

Two mixing angles large, one small.
CP violating phase depends on assumption about
hierarchy of neutrino masses.



Neutrino Masses

Many experiments, only upper limits so far.

Best current upper limit on anti-electron
neutrino mass:

Katrin Exp.: m, < 0.8 eV
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