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3-Flavor Neutrino Oscillation
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The Probability of the Oscillation
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Physical Process

p + graphite
first layer

→ π
decay−−→ µ+ νµ

⇒µ, p, π are stopped by second layer of graphite, only νµ pass

low/high energy neutrino oscillate in short/long distance

600MeV ⇒ 295km
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Detection Method

νµ + ordinary matter(water)→ µ− or e−

→ Cherenkov radiation
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T2K Experiment

T2K Collaboration
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T2K Collaboration
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Goal of The Experiment

Precise measurement θ23 of νµ → νµ disappearance

Direct search for νµ → νe oscillation (i.e., the confirmation that
θ13 > 0 )

Search for CP violation phenomena in the lepton sector - Difference
between νµ → νe and ν̄µ → ν̄e
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Experiment Setup

J-PARC(Japn proton accelerator research complex) consists of

LINC 400MeV
RCS 3GeV
MR 50GeV
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T2K Neutrino Beamline
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T2K Neutrino Beamline
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T2K Detectors - Super K

νµ + water → µ− or e− → Cherenkov radiation
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T2K Detectors - Super K
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Advantage of off-axis beam
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Results Data

νµ Disappearance

νe Appearance

CP Violation

Possible Implication
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νµ Disappearance

Survival probability of νµ → neutrino oscillation parameters
(sin22θ23,∆m2

23) = (1.0, 2.7× 10−3eV2)± (0.009, 5× 10−5eV2)
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νe Appearance

28 νe detected, but only 4.6 expected if no oscillation → neutrino
oscillation confirms
Evidence of νe appearance → open a possibility to measure CP violation in
lepton sector
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CP Violation

Best fit: δCP = −1.87(−1.43) for normal(inverted) ordering
C.L. 2σ: (-2.99, -0.59) for normal, (-1.81, -1.01) for inverted ordering
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Minimal Unitarity Violating model
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MUV model
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MUV model
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