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} Neutrino interaction eigenstates different from mass 
eigenstates
ƁNeutrino flavour can change through 

propagation

} Era of neutrino precision physics
ƁCurrent errors ~ 1 - 10 %

} Experimental unknowns and anomalies

ƁCP Violation? Sign of Ўά ? Octant of — ? Sterile Neutrinos ?

’ Ὗ ’ȟ ’ὸ Ὡ ’π

ὖᴼ ÓÉÎς—ÓÉÎρȢςχ
Ўά

Å6

ὒȾËÍ

ὉȾ'Å6



University College London

3 / 31 Frank Deppisch | Neutrino Physics | 18/01/2018

}Matter effect important in Sun
ƁResonant enhancement of mixing

ƁDecoherence of oscillations

Ɓ’ produced in Sun 
but ὖ’ᴼ’ πȢσ(dep. on energy).
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} Solar
ƁRadiochemical: Homestake , Gallex , SAGE
¶ Only rate of ’, no energy

ƁCherenkov radiation: (Super - )Kamiokande ,
SNO
¶ Real- time, energy and direction, all flavours

Ɓ Liquid scintillation: Borexino
¶ Low energy threshold

ƁReactor: KamLAND

} Atmospheric ( Ὁ 'Å64Å6)
ƁSuper- Kamiokande
¶ Originally background to proton decay

ƁNeutrino telescopes: ANTARES, IceCube
¶ Originall y for high energy neutrinos

} Short - baseline Reactor
ƁCHOOZ, Palo Verde, Daya Bay, RENO, Double Chooz , 

Future: JUNO, RENO- 50
¶ Measurement of —

} Long - baseline Accelerator
ƁK2K, MINOS, T2K, No ’a, Future: DUNE, T2H(H)K, 
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Dune sensitivity to 
CP violating phase

JUNO sensitivity to mass 
ordering (Marrone et al. ô15)

Impact on flavour models (Girardi ô14)
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} Impact on the evolution of the Universe

ƁPractically massless neutrinos act as radiation ( photons)

ƁPossibility to count the number of neutrinos

ɫά πȢπφὩὠ

ɫά πȢρψὩὠ


