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T 2K\ T2K experiment See Christine’s talk

<> High intensity, almost pure muon (anti) neutrinobeam from J-PARC

<> The world’s first off-axis designed neutrino experiment
< Far Detector (SK) is 2.5° off the beam’s axis .
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< Primary goal is to measure precisely neutrino oscillations
. . . Stay tuned for:
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12K\

T2K Phase 2 proposal

<> Approved T2K statistics, 7.8 x10%*
POT, can be accumulated by JFY2020

<> Hyper-Kand DUNE are expected to
startaround 2026

<> T2K Phase 2, if extended to JFY2026,
collects ~ 20x10%1 POT

<> Neutrino beamline upgrade &
analysis improvements (SK fiducial
volume, add new event sample)
- Effectively add 50% statistics

J-PARC Main Ring expected beam power

& T2K Phase 2 accumulation scenario
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D615 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2037 —00
Signal | Signal | Beam CC | Beam CC
True 0cp | Total | v, = Ve | Uy = Ve | Ve+ D v, + U, NC
v-mode 0 454.6 | 346.3 3.8 72.2 1.8 30.5
Ve sample | —m/2 | 545.6 | 438.5 2.7 72.2 1.8 30.5
r-mode 0 129.2 16.1 71.0 28.4 0.4 13.3
U. sample | —n/2 | 111.8 19.2 50.5 28.4 0.4 13.3
Beam CC | Beam CC | Beam CC | v, — v+
Total Vy v, Ve + Ve Uy — Ve NC
v-mode v, sample | 2612.2 | 2290.5 | 150.0 1.6 70 [163.1

¢ Reduction Of systematic uncertainties v-mode 7, sample | 1217.5 | 4821 [ 6725 | 06 | 10 [ 613
Number of events expected at T2K far detector
with full proposed T2K Phase 2 exposure

to enhance CPV sensitivity
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T2/K\ T2K Phase 2 sensitivity to CPV

Assumption: data-taking equally in v-mode and r-mode,
known MH and reactor constraint used

Work in Progress Work in Progress
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<> 2016 work-in-progress systematic uncertainty is implemented

< ~ 3o significance sensitivity to CP violation if §p=- /2

< 99% C.L. significance for more than 35% of the possible true values of 6,
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T2/K\ T2K Phase 2 sensitivity to CPV

Assumption: data-taking equally in v-mode and r-mode,
known MH and reactor constraint used

Work in Progress Work in Progress
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<~ Improvement of systematic uncertaintyis considered

< > 3o significance sensitivity to CP violation if §p=- /2

< 99% C.L. significance for more than 45% of the possible true values of 6
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TZ/K\ T2K Phase 2 sensitivity to atmospheric parameters |
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< 1% precision of Am?,;
<> 0.5°- 1.7° precision of 8,;dependingon its true value

<> ~30 significance for resolving 8,5 octant
if sin? 8,53>0.6 or sin? 6,5<0.43
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T 2K\ Other prospects of T2K Phase 2 & Summary

<> Various new physics opportunities
<> Sterile neutrino search
<> Non-standardinteractions with matter
<> CPT and Lorentz invariance test
<> Other unknowns

<> Understand neutrino interactions
<> Explore currently statistic-limited channels
<> Build a proper model for neutrinointeractions

- The proposed T2K Phase 2 attracts a stronginterest from the T2K
collaborationto pursue exploration of CP violation in a wide range of .,
30 or higher at maximum CP violation, precise measurementof neutrino

parametersand possibility for new physics search.
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T 2K\ Backup: T2K sensitivity to CPV

Work in Progress
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T 2/K\ Backup: Systematic uncertainty

Onsx /Nsx (%)
1-Ring u 1-Ring e
Error Type v mode ‘ v mode | v mode | v mode ‘ v/v
SK Detector 4.6 3.9 2.8 4.0 1.9
SK Final State & Secondary Interactions 1.8 2.4 2.6 2.7 3.7
ND280 Constrained Flux & Cross-section 2.6 3.0 3.0 3.5 2.4
0v./0v,, 05, /03, 0.0 0.0 2.6 1.5 3.1
NC 174 Cross-section 0.0 0.0 1.4 2.7 1.2
NC Other Cross-section 0.7 0.7 0.2 0.3 0.1
Total Systematic Error ‘ 5.6 ] 5.5 ] 5.7 ‘ 6.8 ‘ 5.9
External Constraint on 6,4, 613, Am3, | 00 | 00 | 42 | 40 |O0.1

<> Currentsystematicsis 5.5% to 6.8%

<> Projected systematic erroris ~4%
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T 2/K\Backup: Unknown & known MH

Work in Progress
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T 2/K\Backup: Unknown & known MH

Work in Progress Work in Progress
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