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Tokai-to-Kamioka (T2K) experiment

Signal
e Fully Contained
e 1-ring

>V, appearance

o e-like ring ~0.6GeVDIa1—F > =a—k)/E—LZEMEIZRITTITHH
« Visible Energy >100MeV R—rDBHEEZNIL, K=2—MN)/E—LZEITHEHE S,

« No decay-e
e 10 mass cut
e E, <1250 MeV

>V, disappearance
o p-like ring
. pu>200MeV/c
 #decay-e <=1

Data taking goal = 7.8E21 protons-on-target(POT) Simulated event display




Normal mass ordering

2K result w/ data till 2013

6.6E20 POT (8.5% of goal statistics)

3.2

(10° evzxc4)

32
)

—IIIIIIIlIIIlIIIlIIIIIIIIII—L

SK joint OA

2

A m;

T2K joint OA

Constraint on 0.p

‘ excluded at 90% CL

Normal Hierarchy
Inverted [-hera.rchy

90% C.L. allowed
region for NH

II|IIII|IIII—

MINOS joint ‘7"‘

—IIIIIIIIIIIIIIIlIIIIIIIIII—T‘

hierarhcy

IIII|IIII|IIII|III1—

o)
1

A

!\J
2
T T

[
(107 eV2/c?)

AHIII
2
32

)

T~

'—"I_IIII|

Am
M 1
(@)

excluded at 90% CL

S A

6 s - I T2K joint OA
Normal mass cp(T) 2.8 join

i 0,3 = 46° £ 3°
hierarhcy best fit point 3 SK joint OA

: Invertedl mass ordermg

03 035 04 045 05 055 06 065 07
s1n623

Phys. Rev. D 91, 072010 (2015)




2014FE M B2015FIZHITFTH Y=

« 2013 F TIZ 6.6E20 POT (8.5% of goal statistics)
eV, appearance 7.30

« world best measurement of sin 2923 by v, disappearance
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Accumulated # of Protons

Total Accumulated POT for Physics
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20155 D /INATAM+El B )

« beam power 250kW - 360kW (H1ZEIl& >750kW)
« ffET

6.6x102° POT (2013) = 11.0x102°(total)= 7.0x102°(v-beam)+4.0x102°( v-beam)

« kv, disappearance DI 7E (#])
« v, appearance search(#]])
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Measurement of 8,, and Am?,, with muon

antineutrino disappearance

e Should match with neutrino measurement.

o If different, violation of the CPT theorem or unknown non-standard
neutrino-matter interaction

« Achieved (almost) world-best measurement. Consistent with
neutrino measurement.
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The first anti-v, appearance search

e First step towards CP-phase measurement

« Enhanced(Suppressed) if 0<8 p<nt(-7 < §p< 0) (=2 —kJ/D

156 &)

« Expect 3.7~5.5 events while background is 1.5~2.1 depending
on Ocp

Result
e Three events observed.

e More statistics is necessary.

p-0 distribution of emitted electron

expected distribution for
signal and background
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2016 B (ZMITT-RZE
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When T2K is completed (78x102° POT)

Vv, appearance sample _ _
* bkg includes wrong-sign CPDIE A (sin 5.p # 0)IZ
e T R .

[ TEH' _—
98.2 26.8 25.6 16.3 : NOVA

6 = —-90° 121.4 26.4 19.0 17.2 B T2K+NOvA —

v, disappearance sample

w/o oscillation 2,648 1,007

w/ oscillation 741 342
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Current most
probably situation.

assuming 1:1v-mode:vV-mode running (NH, 6¢cp = —90°)
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T2K-I({RFR) D working assumption(
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Sensitivity to CP violation at 2521 POT
(20E21 POT x EERY JIL—TE HT1.2512)
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Sensitivity to CP violation
at 25E21 POT w/ known mass hierarchy

Normal MH case
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MH may be known at that time.
hen, sensitivity extend to opposite-sign side.
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Sensitivity to CP violation at 6.p = — ~» NH
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