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The first Super-Beam: T2K




Neutrino beam line
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Off-Axis beam

v beam erlergy can be tuned
by chariging the off-axis angle.

OA 3deg CAZ 2.2 degree

Neutrino energy spectrum
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Intrinsic background: ve /v, (peak)~ 0.002



Water detectors

1st Phase (2009~, ?5yrs)

Super-Kamiokande(22.5kt)

2™ Phase (201x~?)
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Cross sections and energy reconstruction

Inelastic scatterings
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Measurement of neutrino flux

Muon monitors @ ~140m
Fast (spill-by-spill) monitoring
of beam direction & intensity
Front detector @280m
Neutrino energy spectrum,
intensity and direction
Far detector @ 295km
Super-Kamiokande(50kt)

Future upgrade
Second Front Detector @ ~2km
Almost same E, spectrum as SK
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T2K Phase |

5-10 years
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Measurement of atmospheric parameters
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K2K Direct measurement of hadron (pion) spectrum.

Measurement of neutrino flux
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Uncertainties on

Relative differences on spectrum

Ratios between true and model fd spectra
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Hadronic Experiment for the

Research of Oscillations (HERO)

Top view of HERO
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Detector at 2 Km
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Precision on 6,3 Am,,
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Search for subleading oscillations

Possible background sources
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Sensitivity at fixed delta

90% C.L. sensitivities
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The effect of correlation and degeneracies

43 sensitivity
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The effect of correlation and degeneracies Il
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Running strategy for K2K-|

sin’ 2 f44 sensitivity - all degeneracies and norm. systematic
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Running antineutrinos does not help to break the
correlation with theta13 (for “low” statistics)




Summary on T2K-

T2K is a discovery experiments.

If we see a signal,we will open the way to a next
generation of neutrino experiments.

If no signal is seen uncertainties will be large.
Only neutrino run

We need a 2km detector/hadroproduction
experiment to reduce to understand the neutrino

flux at depth.



