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- RIETR ND280 Upgrade: Integration and Time Schedule

BEMED . ND2go Upgrade Safety Committee established and functioning N RN
KA EELE _ _ R ILE—[MeV/c]
e DAQ integration task force set

e Efforts on cable routing as well as NM and NA space organization have started

e New ND280 chiller to be purchased because of the increased power
(12.5 kW —15.6 kW)

e 1st TPC ready in Summer 2022 at CERN for shipment. SuperFGD assembly to be
completed before Fall 2022. 2nd TPC will be ready to be shipped in Winter 2022

I
2022/18 2022 2023
1-3 4-6 7-9 10-12 1-3 4-6
POD Basket Installation of Ready to
removal modification new detectors accept beam

¢ Plan to be ready with full installation of the ND280 upgrade detectors and
ready to accept beam in February or March 2023

+Preparing full list of tasks, including for existing detectors, and working out
plan to minimise international travels

+Uncertainties due to COVID (travel restrictions, delivery of components, etc.)

httos://kds kek in/ 40624/ butions/203245
T2K_Talk_02_Hardware.pdf by D. Sgalaberna
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-. T2K + SK

- SuperKamiokande atmospheric neutrinos and T2K beam neutrinos

Full model of neutrino interactions (correlated at low energy) and of far detector
systematics (fully correlated) developed! First sensitivity studies!

AR=a1—hU/AERRZAWT,
EEMEME. CP. 023475 MitBRRE ODREZLIT 5,

True Normal Ordering, True §_, = -n/2 True Normal Ordering, True sin’_, = 0.45
" 25_| LR ZE Y L 25_ UL IR | LA LA N AL ELALELELA BLELALELE BLRLELE | BLELLL
< - — SK+T2K —— Naive sum,;” . < - SKaTIK -
T T2K — SK (+NDj .-~ i - o r
20 o — 20 — — Naive sum —.‘:

- “ ] - —T2K :

S —— Normal ordering ’ s ~ '

15__ -- Inverted ordering ] 15_— — SK (+ND)

| _ — —— Normal ordering -
B ..’ o B -- Inverted ordering -
o (REFE) > 1o (E& %2“5\) B
- work-in-progr - N ]
5__ ] 5__ =
PN e ST e ] - L NN T e T
0 8.3 035 04 045 05 055 06 065 O

Fit sin°6,,


https://kds.kek.jp/event/40624/contributions/203245/attachments/151139/189822/T2K_Talk_01_Analysis.pdf
https://kds.kek.jp/event/40624/contributions/203245/attachments/151139/189822/T2K_Talk_01_Analysis.pdf

19

FEH

. 2020FEH 5 Run10. Runl11diTbhniEst=18MM. MATETOEEDLETTH,

T2KEERISL T h > Y ICEIFTBZCPEMMEDIENLZ 95% C.L. (20) TRE,
CPOBENDIKMEZIED < & 7= BiEIC. T2K-Il EERICF1T,

RifRE=DHIBZBMIC. WAGASCI-BabyMIND#RHZRDIEA,
Run1055WAGASCI-BabyMIND#RHEET=a— kU / 7T—5 OESH R

RED & CBMETREN KK — 20225 ICJPARC-MRODIEE,

RiftREDHIBOBIBR D, —2a—hJ/ RIGOBEAEZBRIE U,
AIERIEIEBND280D 7 v 77 L — FH&EERE., 2022ICEA. AEREZBIR.

. T2K-NDEt T D joint-fit. F7z T2K-Nova, T2K-SK D ItREIEETHETH,



T2K collaboration

[+ -y} o

) S

LYY
MR 4
-

- i
- Py g
3 < :
” -
1 Pavillon Boncourt
' Direction générale

! ‘*;L
T A
——— \v

'uw

|

I

(l

-

| 2019%7A0ISRL—Yay |

~500 scientist from 12 countries



21

T2KXE5R, REDRR

Cij = COs Uij’ dana Sij = 8in UU

- N ) = — o N
Ve 1 0 0 C13 0 s313 6_25 C12 s1o2 0 V4
vu =10 C23 S$93 0 1 0 —819 c12 O v,
Y _O — 8923 C23 _ _—‘3136“s 0 C153 I & 0 0 ]._ 1;3

20000 m

10000 m

KNOWNS (~1o accuracy) UNKNOWNS (>10 hints)
Am? / eV?=2.48x1073 (1.3%) | EBINEEORYEISENE!

ém? /eV?=7.34x103 (2.2%) | BUESXOR et (>30 NO)
sin®0_, = 0.0225 (3.0%) | PAHIINTRHENS (<sub-eV)
sin®_, = 0.303 CXTANM Dirac CP phase 0 (1.66 CPV)

sin®0,, = 0.545 (~5%) | EeleEl gL




22

T2KRER, HFEDRR
Cristovao Vilela on behalf of the T2K Collaboration and Hyper-Kamiokande @ PANIC2021

Prog. Theor. Exp. Phys. 2021, 043C01 (28 pages)
DOL: 10.1093/ptep/ptab014

Not just oscillaftions! PTEP

PHYSICAL REVIEW D 103, 112000 (2021) Measurements of v, and v, + v, charged-current
cross-sections without detected pions or protons
on water and hydrocarbon at a mean
anti-neutrino energy of 0.86 GeV

First T2K measurement of transverse kinematic imbalance
in the muon-neutrino charged-current single-z* production
channel containing at least one proton

" PHYSICAL REVIEW D 102, 012007 (2020)

PHYSICAL REVIEW D 101, 112004 (2020)

First measurement of the charged current 7, double differential cross section

Simultaneous measurement of the muon neutrino charged-current cross on a water target without pions in the final state

section on oxygen and carbon without pions in the final state at T2K
| PHYSICAL REVIEW D 101, 112001 (2020)

PUBLISHED FOR SISSA BY £) SPRINGER

RECEIVED: February 28, 2020
REVISED: July 20, 2020
ACCEPTED: September 13, 2020
PUBLISHED: October 19, 2020

First combined measurement of the muon neutrino and antineutrino
charged-current cross section without pions in the final state at T2K

PHYSICAL REVIEW D 101, 012007 (2020) Measurement of the charged-current electron
(anti-)neutrino inclusive cross-sections at the T2K
off-axis near detector ND280

Measurement of the muon neutrino charged-current single z* production
on hydrocarbon using the T2K off-axis near detector ND280

PHYSICAL REVIEW D 100, 112009 (2019)

Measurement of neutrino and antineutrino neutral-current quasielasticlike 19
interactions on oxygen by detecting nuclear deexcitation y rays
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Super-K Gadolinium Upgrade Physics Potentials

e Neutrino oscillation
o Improved separation of v/v.

e Supernova burst

and relicv

o Separating IBD from
elastic scattering for
better direction
resolution

o Reduction of invisible
u decay-e bkg

Inverse 8 decay
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e Proton decay
o Removal of atmospheric

v backgrounds

o Towards background-free
measurement

m Reduction of beam w

rong-sign bkg.

o New probe of sub-GeV oscillogram
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Neutrino Oscillation LIE Scales
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T2K-SK Single-Ring Datasets for CPV Analysis
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Super-Kamiokande IV

e Second dominant interaction
channel:
e Expected to improve oscillation

parameter measurements
o E.g.~12% increase in v_signal statistics

e New BDT pushing the limits of traditional
likelihood reconstruction algorithm
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