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Neutrino Oscillation

E Neutrino has mass and its flavor is mixing.
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T2K Experiment

Long baseline neutrino experiment in Jap&om April 2009

“INear
detector

Physics goals

E Search fon ), _appearance.
E Precise measurement of disappearance 1 e Ao 1%)

Characteristics of T2K

E Intense neutrino beam
E Off-axis neutrino beam
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Off-Axis NeutrinoBeam
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i Oscillation probability
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Neutrino beam monitor Y

T
& Near detector E{GeV

The beam direction has to be monitored with high precision.
SIrYH 5,~1%i 1mrad)
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Neutrino Beam Monitor INGRID

monitor the beam direction (<<1mrad) by the day
E 16 same modules are arrangedartross.

E Each module is neutrino target and detector. From neutrino
events at each module, the neutrino beam profile is
reconstructed and beam center is determined.
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Module and Light Readout

E Module is a sandwich of iron plates(target) asdintillator
tracking planes. Each tracking plane consists of one vertical anc
one horizontakcintillatorlayers.

A
- 4
- ~120cm

RS

~10ton 24 2scintl

iron

E Eachscintillationlight is corrected and transported by wave
length shifting fiber andeadby Multi Pixel Photon Counter.
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Reqguirement forINGRID andcintillator

E Requirementfor INGRID:0 6 SIY OSYUSND f ¥
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E Statistical error ~ 2% Systematic error <2%
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The Measurement ofcintillator Hficiency

E We measured the Light Yields of faaintillatorswith 3 GeV
electron beam and checked the efficiency expected from LY.
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15.24 0.13
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V The light yields is large
enough(>14p.e.)

V Expected efficiencies > 99.9%
which satisfies our requirement.
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Attenuation by fiber

E We measured the attenuation length of fiber withiGV
electron beam.
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V Attenuation length of fiber = 238cm
i Light yield > 14p.e. at 50cm from MPPC
V Light vield > 11p.e. everywhere (efficiency > 99.9%)




