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Happy to be CERN again since exciting stay in Oct.
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1. The T2K (Tokai-to-Kamioka) Experiment

A Long - Baseline neutrino oscillation experiment connecting 
Neutrino Experimental Facility at J - PARC (Tokai village) and 
Super - Kamiokande
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Motivation

Direct detection of neutrino flavor 
mixing in ñappearanceò mode

Ȋȉ to Ȋe plays an important role to 
study CP violation and mass 
hierarchy

Exploring CP Violation 
becomes possible by 
comparing ne and anti -ne  
appearance in case

The idea firstly claimed in 1996 by J.Satoand J.Arafune

Phys.Rev. D55 (1997) 1653-1658.
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FY01~08  Construction
Nov. 2006~ LINAC
Oct. 2007~ RCS
May 2008~ MLF/MR
Dec. 2008~ MR@30GeV
Jan. 2009 Hadron
Apr. 2009 Neutrino
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Neutrino Secondary Beam-line
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Neutrino Facility Target
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Small diameter of target (26mm) : small 

beam size (sx,sy=4.2mm) 

Low-Z isotropic graphite: low thermal shock, 

less absorption of pions

Helium gas cooling: keep high temperature, 

to mitigate radiation damage of graphite 

v=200m/s

Graphite IG -430 
26mm f x ~900mm

Outer tube / beam 
window ( Ti6Al4V )

Inner tube 
(graphite)

Design Beam Power: 750kW

(3.3x10 14ppp / 2.1s)

Target inserted 

to horn inner conductor (54mm-dia.)
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Main Ring Beam Power Trend
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T2K ne appearance (Jul.2013)

28 candidate events are 
observed with 6.39x10 20pot

Nexp =4.64 0.52(sin 22q13=0)

20.44 1.80 (       =0.1)

Significance=7.5 s

The 1st ne candidate event after EQ (Mar.2012)
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http://jnusrv01.kek.jp/public/t2k/sites/default/files/130719-KEK-seminar.pdf
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new reconstruction

+ CC1ˊ sample

485kW

Quake HD
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2.5ů3.1ů

7.3ů

First CP constraint

With reactor 
CPV 90%CLCPV 2ů
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1.65 x 10^21

1.51 x 10^21
More Than 3x10^21 pot accumulated 
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T2K SK events
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ɜ: 1.49 1021 POT

ɜ←: 1.12 1021 POT
Analyzed:
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Neutrino Conference 2018

sinŭCP=0 (ŭ=0, ˊ) outside of 2ů CL interval

First hint of CP violation in the lepton sector
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3. Accelerator and Facility Upgrade to > Mega-Watt 

Beam Power 

39mfx 41mH
Total[Fiducial] 

Volume 
= 50[22.5]kt 750kW

upgrade to 

1.3 MW
x ~10 of Super-K

Exploring CPV in Lepton Sector
74mf x 60mH = 258[187]kt
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Hyper-Kamiokande Detector

Larger mass for more statistics

Better sensitivity by more photons with improved PMTs

6
0
m

-

Total Volume 260kt
Fiducial Volume 190kt
(~x10 of Super-K)

40% coverage 
with new sensor 
(x2 photon sensitivity)
40,000 20in ID PMT
6,700 8in OD PMT

Documentation:
Letter Of Intent  https://arxiv.org/abs/ 1412.4673
HK Design Report https://arxiv.org/abs/ 1805.04163

Constructionwill start on Apr. 2020 to start experiment from 2027
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https://arxiv.org/abs/1412.4673
https://arxiv.org/abs/1805.04163


http://www.hyper-k.org/news/news-20180912.html



























