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Introduction

® “neutrino oscillation”

® neutrino flavor mixing
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Three flavor mixing
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e 013 limit
o CHOOZ experiment

e Reactor / Ve disappearance

experiment
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T2K3E5% (J-PARC E11)

e Motivation
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Narrow-band intense neutrino beam
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e Off-axis beam method
Super-K.

(ref. BNL-E889 proposal)
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# of events
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Neutrino beam line

- 0.75 MW (3x10' pot/spill)

- BEEBHAZREWTSKOAMEA
- 2774 KY—=T v bk

- EBRR—>(320kA) x 3&/

e Requirement on the direction : < 1 mrad
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280 m

Off-axis detectors A

- flux, EvZRITE (Vy, Vi, Ve)

- v cross section(non-QE/QE) D AIE 6.1m
- background BiEH D }

- UAT magnet(0.2T), Tracker(FGD,TPC),

Pi0 detector, EM calorimeter

) 1 month data w/ 1% beam
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FarDetector (SK)

Super Kamiokande
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YIIERE (T2K-1) : (023,Am?p3)
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® v, disappearance
e goal
® O(sin?2073) ~ 0.01
® d(Am?y3) ~ <1 x 104

requirements on systematic error
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013 in T2K-I

® V. appearance
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e background
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Expected sensitivity of 013

e > x10 improvement from CHOOZ results
sin?(2013) = 0.008 (90% C.L.) for =0, Am?13=2.5x1073 eV?
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To achieve T2K-I physics goals

ratio : v, W/ GFLU KA

® RF/N%*%E}ECJ: < ;&%%%\gh{%% ’; Jﬁk_SKflux
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T &
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stat. error \ oo s
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® V. appearance Ev(GeV)

v 8(Nbig) to be less than 10% —> O(Rg/n) to be less than 2~3%

RN is sensitive to kinematics of parent particle (r,K)
- but there is no data for 30GeV proton + C

not approved yet
T[+ 7 A : N EOEEiXE a2 5} ====== H D @
P 30GeV

(P_0)

|
110m 280 m 2 km 295 km
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G-FLUKA vs. MARS vs. FLUKA

7t momentum EvM flux

systematic error from d(RpnN)

Ve appearance
S(kag) ~15%

vy disappearance
0(sin?2073) ~ £(1.5~3)%

comparison of RN
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T2K-I goal

Ve appearance

6(kag) < 10%
<:{> vy disappearance

6(Am223) ~ i(5~1 O) X 10'5 eV2

0(sin?2023) ~ 1%

O(Am?233) < 1 x 10* eV?

measurement of the hadron production is necessary !!
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Hadron production measurement

e use 30GeV proton and the same target material (C)
® Measure (Pr,0n) distribution

e less than 10% statistical error of =P 5 (Ren) < 1%

each P bin and 6; bin
(Pr 200MeV/bin x 50 bins, Br 20mrad/bin x 20 bins )

e Measure /K ratio w/ less than =P 5 (Ri/N) ~2%
10% accuracy

® high energy v, from Kaon decays

Need to measure the
number of K+ in the region
1 <P(GeV/c) <20 and

0 < B(mrad) <300
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CERN NA49 experiment

e 2007 run (30days) is nearly approved

e measure w/ 3 kinds of target

I OO Contribution of pi+ (proton origin) / pi+(All)

Fraction (%)

e thin (~1cm, 2%) , middle(10cm, 20%) and replica (90cm)

e take data to achieve the requirements for all the target
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CP violation (0)
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Summary

o T2KZEER 2009%F4H
® |=295km & Am?;3 = Ey sub-GeV KRR

e narrow-pand intense beam w/ OAB method

e CCQE v-interaction = possible to reconstruct Ey

o YIIERXE Dprospects

e v, disappearance : d(sin’023) ~ 1%, Am?3 < 1 x 10* eV?

® V. appearance : sin’63 = 0.008 @ 90% C.L.
® 0:3#0 — CPV phase dDAITE in T2K-II
o RinZIFER <K& BTz lChadron-production experiment

]

PSE(TF
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Sensitivity on sin?26,, (90%CL)

e small deficit = systematic dominated

D038 EEER

® Reactor experiments [Double CHOOZ(7 T > X), RENOFEE]) ...]
® V. disappearance — almost pure 813 measurement
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e NOVA (accelerator LBL exp.)
® V. appearance

e NuMI off-axis beam
(L=810km) & 30kton liquid
scintillator detector

e similar sensitivity to T2K

NOVA sensitive to
matter effect
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