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Motivation

o The T2K (Tokai-to-Kamioka) is a LBL experiment to study neutrino oscillations
o Complex of near detectors (ND280) and Super-Kamiokande as a far-detector
o ND280 data used to contstrain flux and XSec parameters for oscillation analysis
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The largest systematic uncertainty due to:

o Difference in the target material between the far (H,0) and near (CH) detectors
o Limited acceptance of the near detector w.r.t. to Super-Kamiokande (= 4)

The uncertainties for predicted number of signal events for different oscillation
modes (%)
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WAGASCI (WAter-Grid-SClintilator-Detector)

On-axis iron-scintillator detector INGRID + Proton
Module(scintillator) J

ZE= cross section ratio (INGRID)
Main goals:

@ measure the charge current cross !
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N
Location

@ T2K neutrino beam at J-PARC
o B2 floor of the near detector hall

o Off-axis angle 1.6° with respect to v beam (E,=0.7 GeV) vs 2.5° at ND280
off-axis site and far detector
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WAGASCI design

o central target: 3D like grid structure
@ muon range detectors MRDs
@ magnetized iron detector MIND as possible downstream MRD

Downstream MRD Detector
- Magnetized Steel / Seintillator Datactor

Side MRD Detector
-4 Modules

50cm spaces for TOF

Front VETO *
v beam

H,0/CH Detector
- 2 Water Modules
- 2 Plastic Modules
- 5120 Channels

MRDs “‘
Side (x 2)
Downstream (x 1)

T. Ovsiannikova, A. Izmaylov, Yu. Kudenko 7 October 2015 5 /13



|
3D like grid structure

3 mm thin scintillator

— - fibers are connected
! ] | e | to the 32ch arrayed
A MPPC

reconstruct large reconstruct small
angle track angle track

Plastic
scintillator
prototype
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HQOZCH

T. Ovsiannikova, A. Izmaylov, Yu. Kudenko 7 October 2015 6 /13



|
Magnetized IroN Detector

o |OW CarbOn Steel plateS : Scintillatorson ~ : Scintillators on : magnetized

: tlhis view the other view ironplate
o Aluminum coils around single plate [V ‘ ®
o 1.5T, By in central region e
o Expected charge identification ‘ .H' ®

efficiency 88.9%
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WAGASCI photosensors

New generation Hamamatsu MPPC as photodetectors

Dark noise rate (keps/mm?)

@ Low noise and crosstalk

@ High photon detection efficiency

@ Wide range of over voltage (4V)
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WAGASCI scintillator performance

Light Yield

WAGASCI Light yield for cosmic ray muons
@ 600 MeV positron beam test at Tohoku Uni.
@ Light yield 10-18 p.e.

@ detection efficiency > 99%
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The expected performance

The background event is
rejected by TOF

WAGASCI

detector
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The WAGASCI prototype

WAGASCI prototype for basic performance tests

o WAGASCI water target in front of INGRID
the INGRID module WAGASCI T

@ on-axis beam

e identify muon by the INGRID module il
(Fe/CH)

INGRID v beam

@ measure H,O and CH cross section

o will be constructed in October-
December 2015
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Summary

@ 3D grid water scintillator experiment WAGASCI proposed to take data with
J-PARC neutrino beam.

@ Measurement of the neutrino cross-section ratio H,O:CH with 3% accuracy
o Exact design of the detector and its components is still being finalized
@ WAGASCI scheduled to take beam from late fall 2016
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