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Self-introduction

Scuba diving 
(a couple of times a year)

Tennis
weekend

Skating in winter

My shoose
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T2K δCP measurement
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How to produce neutrino beam

Proton synchrotron

Target

p/K
nneutrino beamline

π+→μ+ + νμ

K+→μ+ + νμ

p

We have to make the 2ry charged particle direction parallel 
and inject neutrinos to the target direction.

Magnetic horn !
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Magnetic horn

Cross sectional view
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(320 kA)
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Easy exercise for a range detector

Assume that a 𝝁− stops in the mid. of the Fe layer
Densities of Fe & the scintillator : 8 g/cm3 & 1 g/cm3, respectively.

de/dx ~𝟐𝐌𝐞𝐕/ 𝐠/𝐜𝐦𝟐

Plastic scintillator 1 cm, 1 g/cm3

Calculate the muon deposit energy: 𝑬𝝁
𝐝𝐞𝐩𝐨𝐬𝐢𝒕

𝑬𝝁
𝐝𝐞𝐩𝐨𝐬𝐢𝐭

= ( Τ𝟓 𝐜𝐦 𝐬𝐢𝐧𝟑𝟎° × 𝟖 Τ𝐠 𝐜𝐦𝟑 + Τ𝟐 𝐜𝐦 𝐬𝐢𝐧𝟑𝟎° × 𝟏 Τ𝐠 𝐜𝐦𝟑) ×𝟐 Τ𝐌𝐞𝐕 Τ𝐠 𝐜𝐦𝟐

= 168 MeV

2 cm, 8 g/cm3
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𝟑𝟎 𝐆𝐞𝐕 × Τ𝟐. 𝟔𝟕 × 𝟏𝟎𝟏𝟒 𝟐. 𝟒𝟖 × 𝟏. 𝟔 × 𝟏𝟎−𝟏𝟗 × 𝟏𝟎−𝟑 𝐤𝐖 =517 kW

K2K proton energy: 12 GeV, protons per cycle: 6 × 1012 cycle time: 2.2 sec, beam power: 5 kW

43



× 𝟏𝟎𝟐𝟏
× 𝟏𝟎𝟐𝟏

766 kW eq. pulse acceleration was achieved in 1 shot operation on Apr. 16, 2023 !!
(Run11, 1.78×1020 POT in ν mode, the very first T2K data with a Gd-loaded SK) 44



arXiv:2303.03222

(to be appeared 

In Eur. Phys. J. C)

arXiv:2303.03222 (to be appeared in Eur. Phys. J. C)
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Slight preference for upper octant 𝐬𝐢𝐧𝟐𝜽𝟐𝟑 > 𝟎. 𝟓 and normal mass ordering.

arXiv:2303.03222 (to be appeared in Eur. Phys. J. C)

Fractions of posterior probability in 
different combinations of the mass 
ordering and θ23 octant from fit to 
T2K data with (without) the reactor 
constraint on sin2 θ13.
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arXiv:2303.03222 (to be appeared in Eur. Phys. J. C)

T2K Run 1-10, 2022 Preliminary

Recent result of 𝝂𝒆/ത𝝂𝒆
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MR upgrade (history & plan)

766 kW eq (𝟐. 𝟏𝟕 × 𝟏𝟎𝟏𝟒 𝐩𝐩𝐩)
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Near Detector Upgrade

P0D (to measure NC 𝝅𝟎 production) was replaced by a new scintillator 
target (Super FGD), 2 High Angle TPCs, and  TOF. 59
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Super FGD

Super-FGD assembly has been completed at 
J-PARC in April.

First cosmic ray tracks have
been observed.
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