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Neutrino Oscillation

|f the neutrino masseigenstates different from that of the
weak interaction, neutrinos can oscillate: from one type to
another during the flight:
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Atmospheric Neutrinos

Determination of q,; & |DM2,,]|

Current experiment: SuperkK, lcecube
E Still improvesq,; & |DM2,,|

E 3 flavor analysis for MINOS ArXiv:1304.6335
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Three Flavor analysis: Sdeading Effects

Roger Wendell@Neutrino 2014
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A Thanks to the huge statistics and largg,, we can look for:
I Mass hierarchy: enhanced high E upward gomglue to thematter effect
I Octant of oscillation: enhanced low energy, due to thesolar term
i CP phasd: interference between these two
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A Thanks to the huge statistics and largg,, we can look for:
I Mass hierarchy: enhanced high E upward gomglue to thematter effect
I Octant of oscillation: enhanced low energy, due to thesolar term
i CP phasd: interference between these two



Flttlng ResultsSuperK+ T2K
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W CP Conservation (sinﬁcp =0 ) allowed at (at least) 90% C.L. for both hierarchies

Same detector, generator and reconstruction: easy for systematic error correlation

MINQOS is not included yet



lceCube/DeepCore

A IceCube5160 PMTs over 1 KieepCore: 600 PMTs over 0.023kn
A Sensors separation=70 m, Light yield a fewp.e.@ 10 GeV

A Cosmiemrate is 10 higher thann

A Already better tharSuperK Wot o |+ z81 %
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Future experiment: INO

U INO(India-based Neutrino Observatory):
50kt magnetizediron plates interleaved with
RPCs Signsensitive

U Construction started, operational: 2018

U Sensitivity to mass hierarchy: ~3s after 10
yearsrunning
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Future experiments: PINGU(& ORCA)

= Alarge ice Cerenkov detector

with Ey esp < 10 GeV

E Add 40 strings with 20 m spacing
E ~ 2@ photocathodedensity

E Existing IceCubeas the VETO

= Equivalent target mass: +10 Mt
£ Sensitivity: ~ 3s in ~ 3 years
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Solarneutrinos

A Measurement ofg,, & DM2,,
A Current experimentsBorexing SuperK

A Future experiment;
i SNO+, XMASS, LEN&! b h X

Koshio@neutrina2014
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Pee:

V., survival prcobability

Confirmation of the SolaModel and
the Neutrino Oscillation
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A Accomplished:
I Be flux

I 8B flux down to 3
MeV

I pep flux & limit on
CNO

A Future:
I pp neutrinos
I CNO



Future

A Better oscillation measurements

| Seasonal variations A Superk
i Spectrum distortion A Borexino
A I Daynight effect A SNO+
Non-standard interactions
I Flavor changing NC A XMASS
i Sterile neutrinos A JUNO
I Mass varying neutrinos A HyperK
A Solar physics: A
I Understand the stellar formation by LENA
measuring themetallicity2 T G KS |A XMzy Q4
core

A Precision 8B flux
A CNO flux



Reactor neutrinos

Establishedq,; Oscillation

Future: Mass hierarchy Daya Bay
E JUNO,RENO-50

Daya Bay
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