170420@ Columbia

Latest results and future potential of
Japanese long baseline neutrino
oscillation experiments

TAKASHI KOBAYASHI

IPNS/KEK, JIPARC



Contents

u Introduction
u  T2K experiment
u Latest results
u Near and middle term future
u prospect ofl IT62 K, o0T2K
u Next generation experiment: Hyper -Kamiokande

u  Summary



Fundamental questlons IN
our universe

u Origin/fate of our universe

u Origin of matter

u Origin of mass

u Origin of Dark matter

u Origin of Dark energy

13.7 billion years

NASA/WMAP



Neutrinos ELEMENTARY

u Oneof el ement ary particles PARTICLEJS t

Model o

u Extreme nature
u Extremely light (but precise value unknown )
u <1/1,000,000 of other lightest particle, Electron
u Extremely abundant inthe  Universe
u 100 million'/m 30 Cos mbac kgr oundd
u Extremely weak interaction with matter
u Difficult to detect
u Least known particle
u Mass
u Relation between 3 types
u Particle = Anti -particle?

Unraveling nature of neutrino could provide
breakthrough to understand our nature

1GeV neutrino

6x101%/cm 2/s on Earth




u

u

Toward understanding mystery
of matter -dominated universe

Annihilate
into energy

At the beginning of Universe: #particle = #anti -particle
u Fate should be oONothingod!!!
To survive
u S ak h a r3acenditons
u C and CP violation
u Baryon number violation
u Interactions out of thermal equilibrium
Known CP violation in quarks cannot account for the
present amount of matter

CP violation in neutrino (if exist) may give hint!!




3-flavor neutrino oscillation 5
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u 6 independent parameters in 3 mixing angles, 1 complex phases, 3
mass-squared differences.



Present knowledge
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n.A n, appearance and CPV
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CP asymmetry as large as ~27% at 1 Stosc maximum




T2K(Tokal to Kamioka ) (2010~)
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u High intensity n,beam from J -PARC MR to Super -Kamiokande
u Evidence A Observation of n,A n, (2011-2013)
u Goals:

u Discovery A Precise measurement of n_ appearance
u Precise meas. of n_ disappearance

C Measure CP symmetry, contribution to mass hier. determ .
u  Neutrino interaction cross section meas.
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