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Tokai to Kamioka (T2K)

Long baseline oscillation exp.
Super beam (0.7 MW)
Off-axis (2-3 deg.)
< Eν >∼ 0.7 GeV
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An appearence measurement requires:

a good knowledge of the beam (simul + NA61 + near detector)

a good control of the backgrounds (NC+π0) and absolute cross-sections

a good energy measurement

Hence the vital necessity for a near detector: 280m
(T2K: beam=JPARC (JAEA), SK exists, 2km det. staged. → 280m)
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The ND280 near detector

measure the νµ spectrum before oscillating and predict the spectrum at
SuperK, to measure the disappearence

measure the background to the appearence of νe

measure the beam composition (νµ, νe, νµ, νe)

Complications:

viewed from SK, the decay volume is a point
source but not from ND280m

SuperK is a water Č; ND280m target is
mainly scintillator
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The ND280 near detector physics goals

Neutrino spectrum

energy is obtained from the CC-QE reaction (νµ and νe)

all fluxes will be normalized to the CC-QE cross section

measuring the high energy tail of the spectrum is also useful to
understand the νe background (produced in Ke3 decays)
(neutrino energy range from 200 MeV to > 5 GeV)

the energy scale is required to be known to better than 2%

the backgrounds and their energy dependance have to be understood at
the near detector since this is also affecting the SK flux prediction
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The ND280 near detector physics goals

Backgrounds
Background prediction at SK for the νµ disappearence

CC-1π is the main background

NC-Nπ where the pion appears as a single ring in SK, is an additional
bckd

(both effects also depend on the nuclear reinteraction that could
absorb/produce/change charge of pions. Nuclear reinteraction and pion
spectrum have to be measured with precision at the near detector)

Background prediction at SK for νe appearence

π0 reconstructed as electron in SK. (POD detector)
the π0 can be constrained with proper understanding of ∆ resonance production
in neutrino interactions and nuclear reinteractions

intrinsic νe in the beam
νe in the beam can be measured directly at the near detector and extrapolated to
SK. It can also be constrained measuring the high energy tail of νµ.
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sketch of the detector

in the NOMAD magnet
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Magnet

Shipment: started!

installation in Tokai: april-june 2008

building construction

commissioning: april 2009

field measurement: june 2009 (one full month)
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POD

US project

Measure SK νe appearance backgrounds

NC π0(40 % of bckd w/ large a priori uncertainty)

exclusive single π0production (momentum and angle dist.)
inclusive NC and CC production

beam νe interactions (57% of background)
measure QE νeproduction (complementary to tracker)

152 scintillating bars X-Y layers
3× 1.5 cm read by 1.2 mm ws fibers
use standard ND280 photosensor (SiPM)
total mass: 20t, fid. mass: 6t, H2O fid. mass: 1.5t

P0D design essentially complete

On target for completion in early 2009 and in time installation
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Tracker: FDG + TPC

30 alternated X-Y layers of scintillating bars
1× 1 cm read by 1.2 mm ws fibers
use standard ND280 photosensor (SiPM)
provide target mass and tracking of final state particles
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TPC

Sketch of the TPC

3 TPC modules

E-field: 200 V/cm

pads: 8x8 mm2

∼ 100000 channels

why a TPC?

good spatial resolution

good track reconstruction

little matter across track trajectories

identify e, µ, p through dE/dx
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TPC
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SMRD: Side Muon Range Detector
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Software
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Software
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Software
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Software
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Global Analysis
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Global Analysis
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Global Analysis
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Global Analysis
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Global Analysis
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Summary

T2K is a very ambitious project with a major scientific goal θ13

this is actually the start of a precision measurement round on the MNSP matrix

the JPARC accelerator is progressing in time first neutrinos expected 1st of april
2009: commissioning done with on-axis detector: INGRID

the ND280m off-axis detector: installation in magnet during summer 2009
(shutdown of the accelerator)

first physics events in - almost complete (except for ECAL) - ND280 by the end
of 2009

Schedule is tight and all efforts and contributions are important
(beam, NA61, INGRID, ND280, SK)

jdz (lpnhe) T2K Dubna 25/01/2008 37 / 37


