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The T2K Experiment



Overview of T2K

Super-Kamiokande

Mt. Noguchi-Goro

1,700 m below sea level

Neutrino Beam

2,924m
vﬂ Mt. Ikeno{Yama
Vﬂ 1,360m
v, L8 :
The T2K Experiment

T2K is a long-baseline neutrino
experiment from J-PARC to Super-
Kamiokande

Main goals and results:
* v, disappearance

2
0,3, Ams,

* vV, appearance
013,8¢cp

< > INGRID
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ND280

ND280 is a magnetized suite of detectors located 280 m away from the target

TPC1 _TPC2 TPC3

« ND280 magnetized detector FGD1 FGD2  ECA
* |Interactions on CH (FGD1) or CH/Water (FGD2)

* Precise measurement of pr and 0 of tracks with TPCs
 Charge reconstruction for v, v interactions discrimination
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Super-Kamiokande

Super-Kamiokande is a water-based Cherenkov detector readout by Photo-Multiplier Tubes (PMTs)

# of PMTs

Photo-Coverage

11129
40%

Mass/Fiducial Mass 50 kt/22.5 kt

e/u discrimination based on Cherenkov ring shape

Reconstruction of interaction kinematics, vertex and time

sharper

Number of events
w w
8 o
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Ly ..
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Partice ID parameter

 Added 0.03% of Gadolinium in 2022 for improving neutron tagging efficiency
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Oscillation Parameters in T2K

For T2K configuration: Picture from here
e L =295km

 E, =10.2; 3] GeV, with a peak at 0.6 GeV —
: 1 v“_)\)e&v“_)\)e _6CP="9°0°:
S 30.08_- -—= 6cp=90 .
v, and V, appearance = | — Yy
Sensitive to: §°'°6:_ 30% effect of 5o, ~— 70
* O¢cp, 013 30-04:' )
.24 i ]
O 0.02} b
E I

- Vu = Vyu e
P ° 30.8.— : ‘l o N ,/”” -.‘
v, and v, disappearance £ [ Ml gesint20x . !
® 0.6 !} 4 -
Sensitive to: 8 | "‘ ]
° : Q. S | Bl il
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T2K Oscillation Analysis



T2K Oscillation Analysis

The goal of the experiment is to compare the number of neutrino or antineutrino events detected at the Far Detector with

redictions
P a=pue

N (ETBCO) PARN Nexp(E;eCO) —

obs Oscillation Probability

q)(Ef’rue) ® O.(Ef’rue) ® E(Ef,rue) ® S(Ef/rue’ E{'}BCO) ® Pvu_)va (Ef,rue @

Interaction Detection

Energy Smearin : :
Flux Cross Section Efficiency gy 'ng Oscillation
Parameters
L J
Y
Systematics

We use data collected at the Near Detector to get a constraint on unknown quantities
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Oscillation Analysis Strategy

Hadron ND280 data

production

data

INGRID/
Beam Near
monitoring

Detector
data Fit

Cross-section
Model

ND280
External/Internal Detector
cross-section Model
data

Super-K data

Far
Detector
Fit

Super-K
Detector
Model

Oscillation Parameters!
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Selections at Near Detector

14 T u direction proton
CC-inclusive CC-NoPhoton ccon Fwd CCOmt Fwd CCOTmt0p

1. Event quality cut 7. Zero photons cut 7. Zero photons cut 7. Zero photons cut 7. Zero photons cut
2. Total multiplicity cut 8. Zero pions cut 8. Zero pions cut 8. Zero pions cut
3. Quality and fiducial cut 9. Fwd muon cut 9. Fwd muon cut

4. Upstream background veto
5. Broken track cut
6. Muon PID cut

10. Zero protons cut

Fwd CCOTtNp
7. Zero photons cut
Fwd CC-Photon CCim Bwd CCOnt 8. Zero pions cut
7. Photon cut 7. Zero photons cut 7. Zero photons cut 9. Fwd muon cut
8. Fwd muon cut 8. One pion cut 8. Zero pions cut 10. N protons cut
9. Bwd muon cut
Bwd CCOmtOp
7. Zero photons cut
8. Zero pions cut
9. Bwd muon cut
Fwd CC-Other HA CCOmt 10. Zero protons cut
7. Zero photons cut 7. Zero photons cut
+ ND280 magnetized detector S el 2 po oo o
* Interactions on CH (FGD1) or CH/Water (FGD2) S HaE
* Precise measurement of py and 0 of tracks with TPCs H v protons I8
 Charge reconstruction forv, v interactions discrimination . z';':"pﬁféz oy - Zgggh%mpm
8. One pion cut 8. Zero pions cut
9. Fwd muon cut 9. HAmuon cut
10. Zero protons cut
HAFwd CC1mt* HA CCOTtNp
7. Zero qhotons cut 7. Zero photons cut
* FHC samples separated based on # of reconstructed y,p and i o orepmnd g 2P PO o

10. N protons cut

[ J
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Selections at Far Detector

Reconstructed Vy Reconstructed v,
—
% 150 o Data L o Data .
5 L ) o Best fit Best fit
120:— [~ i N
Six samples are used at Far Detector: ok L L e
so:— N 03 )
 2samples 1 Ring u-like/e-like in v-mode 0l f - b
* 2samples CC1m enhanced (2 rings or with an oL 8 L e Ve DO W
Reconstructed momentum [MeV]

additional decay electron)

_ g
 2samples 1 Ring u-like/e-like in v-mode 2 ool o Data
Z Best fit Best fit
20 ° :
e OT2K Runi-11, 2023 Pmlimin:ry T2K Run1-11, 2023 Preliminary
0.2
New detector covariance matrix at SK 01
e Significantly reduce systematics in the 1 Re+d.e. : MG Bew e S
;s 1.5 2 25 3 200 400 600 800 1000 1200
S a m p l e - Reconstructed energy [GeV] Reconstructed momentum [MeV]
iy [
g 150 o Data o Data 0.6
< i Best fit Best fit
120_— g, i . B
Binning in reconstructed lepton momentum and angle i It | i s zozapeimne | B804
0.5 -

PR IR
) 200 400

P I I
600 800 1000 1200




Fitters in T2K

T2K presents two different approaches used also as a cross-check:

Bayesian fitter MaCh3 Frequentist fitters

* Metropolis-Hastings Markov-Chain Monte Carlo * Based on “MINUIT” minimizer:
* Near Detector: GUNDAM
* Posterior probabilities on physical quantities * Far Detector: PTheta

* Marginalization over nuisance parameters
* Nuisance parameters are profiled
* Possibility of fitting:

* Near Detector only * PTheta fits for leptons:
* Near Detector and Far Detector simultaneously * Angular distribution
4 * Momentum distributions
Extraction of oscillation parameters probabilities * Reconstructed energy

(Assuming the Quasi-elastic kinematics)

* Credible intervals come from posterior distributions * Feldman-Cousins method for C.L. calculation
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Near Detector contribution to OA

The Near Detector complexis used to tune and reduce uncertainties from flux and cross-section systematics

. . . . v, CCOn Op
Binned likelihood fit to the selected data events across all o0 AARATAMAGRAAL = ~aassnas
22 event samples as a function of muon kinematics 7z B o Conix. B oo O
EJDD“ v NC modes [TV modes
GeE = 2500
= 2T —
 The fit greatly constrains the cross-section model £ : If';Prelf'_T'”ary P Pre-ND fit
- = o pre-t eF .
parameters P + I post-fit S 1o
PN N + | =
. : . °5§_ ek i ++ H ;:E SR ttesergsteentatt A W, R
* The results constrain the uncertainty in the far oE-+ Ttk T - A E
detector SpeCtrum —oi-l TR T II, | P-rfl{:mini:lr“_v 0 0 800 1000 1200 1400 [)]:?Nll(stu‘:’fé[}m
\ Iy == - = mm p—
,{ iaf : S e : : :‘?4000 =2 I Data -I‘-'('(!QE r E
Sample Pre-ND fit Post-ND fit BT kA T L E;zz 3 Etﬁ E'—?-‘.‘ff.n é;?ﬁdﬁfiﬂf E
r()“c,‘ozzz&‘&Aggé(%&‘&‘%;gi ?%g = v NC modes WV modes E
v-mode 1Ry 16.7% 3.4% PrrifiyiiiRiiidadasy Swwep =
22 20228 A%°338355 TumE Post-ND fit 3
v-mode 1Re 17.3% 5.2% £ 1500 =
< 1000 =
v-mode MR 12.5% 4.9% = 500 |- =
y-mode 1Re+d.e.  20.9% 14.3% T E
FIZ u‘.“ :_ e g ELETT TH EETY. PEPTEPR TP E
17—mode1Ru 14.6% 3.9% " 0 w00 o0 o0 o0 120 400 |ﬁﬂfﬁsn{};fz§bo
T2K Preliminary Pu ev/c
v-mode 1Re 14.4% 5.8%
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Summary of T2K data taking

v: 21x10%° POT
v: 16x10%° POT

for these

}Data period

results

------------------ accumulated POT for physics analysis (total)

accumulated POT for physics analysis (v-mode)

ND280 upgrade

accumulated POT for physics analysis (V-mode)

¢ complete

2009°2010°2011°2012°2013°2014°2015°2016 20172018 201

Gd

Total collec ed:l v: 33 x10° POT and v: 23 x10% POTl Moy

0.0

w

%

About 33% of statistics is still missing in analysis at ND280 side!

1 l 1 1 l 1 1 1 l
i ] ] | } —0
9 0720212022 202320242025 2026
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< |60 = 1000
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<~ Q A
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b~ ° beam power (V-mode, =320kA) | /l o Ure ot LT — 600
s\E'mS a1  m 1m el ... i 1"S | !
S . s 7 o
. . : : r—
= . : . /
T S : / . - E T i
& f - © ' ]
< 0 / / /J I @ : —200
g RS = 8 o i
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Ml q e
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Due to large beam power, runs in JFY 2026-27 (4 months total) can increase significantly the statistics!

M. Feltre, Hyper-K Meeting - Preventivi 2027



Results on .p and Mass Ordering

Preference for 6.p ~ —1 /2 but CP conserving values are still within the 2¢ interval

)
T2K OAR11B preliminary Sin” 3
1 T T T [ T T T [ T T T T T T T [ 1
¢  Best-fit T( ~ 1
30 sinz 0 4 Data NO 10 H 0.6
23 68.27% syst. err. at best-fit

Maximum CP violation region

didates
(N
[

:_ _: 0. for Normal Ordering
& ]
o 20_— -
L 1§05
T i i
I>=' 15__ A/ 7]
| o ] 0.45
. ]
10 TR A N N SO AN NN TR N N I B [T
60 80 100 120 140
v, = V. candidates

M. Feltre, Hyper-K Meeting - Preventivi 2027



Results on .p and Mass Ordering

Preference for §.p ~ —m/2 but CP conserving values are still within the 20 interval

TZI[( OARlllB prelir}’linary | | sin® 0z T2K OARun11B
I I T T T T I T T T T T T ] l_ “T ] [ r 1 [ r o1 [ r & 11 [ 1 1 1 [ T 1 1T 1T [ T T T T]
30F ..;.. i‘::m NO 10 J N - —— Normal ordering I
E 1L 923 68.27% syst. err. at best-fit E . 30 __ Inverted Ordering __
s _.f 5 - 7] 68.27% C.L. _
3 i 1BIM o 55 i 90.00% C.L. :
L oz pee |
8 20+ — < - ' o

> [ 18 Mo 5 i 1
T [ i 10 .
= 151 . Z :
; 11| 0.45 :j o ]

10_ R o Doy L 0 X SR AN N T N AN T T T O N

60 80 100 120 140 -3 -2 -1 50 1 2 3

: cp
Vu = Ve candidates Slight preference for Normal Ordering
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Results on Am5y and 6,3 octant

T2K OAR11B preliminary 25 T2K OARunl1ll1B
T T T T T T T T T T T | T T T T /] i I | ! T ! I | T I T I [ ! I T T [ T I I T | I I ]
w/RC NO ’ - —— Normal ordering :
o ====" wo/RC 10 . - Invarted ordering .
2 1 20¢ : .
< - b :
5___1/ - 0 15¢ 53 95.45% C.L. -
I 5 99.73% C.L. ]
» 101 ! E
Il [ . I ]
:\1>< : : | :
<1 5[ ~ W— Sp : B
i M csaiin I I i
O'_ Al 1 — 1\ l_ 1 S S S O_ [ B S
2.3 24 2.5 ?-6 2_,5-7 040 0.45 0.50 0.55 0.60
2 2 : 7 . .
AmiQ(N())/lAmﬁll(I()) [C\' _/04] x10 sin? 923
Weak preference for Upper Octant
+0.031 :
Am3; = 2.50273952 x 1073ev?  Normal Ordering in2 0 < 0-539-0065 Normal Ordlering
) Sin 23 —

+0.036 :
|Am%3| = 248670938 5 1073eV2  |nverted Ordering 0.543%5 005 Inverted Ordering
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T2K joint analyses: T2K-NOvVA

I 1. T2K/NOvVA I I Results published in Nature I CP-conserving values excluded at 3o for Inverted Ordering

Sinz 923

2. T2K/Super-K atmospheric

- T2K-only 1o
— NOvA-only 1o

B NOVA+T2K l 10 20 30 1
| | | | L
6GP éGF‘
:I T T 171 I T 1171 ] LB I L I T 1T 171 ] T 1 1T I:
- —-lo T2K =
- e 0 — T2K+JUNO

Posterior Prob.

LN LA

1 Ll
1 2 3

S (rad.)

3. T2K/JUNO

Posterior density

220
200
180
160
140
120
100
80
60
40
20
0

Broader range of permissible values for Normal Ordering
No strong preference for 8,3 octant

——— Prior uniform in 8.,
Prior uniform in sind.,

lo

44

—0.04

1 I 1
-0.02
=5 o2 i
Jep = 815073812€1282302381n8 p

0.00

N
0.02

At Neutrino 2026 JUNO showed a world-leading measurement of Am?,

 T2K has incorporated this constraint

* Currently has a modest impact, we await more data!
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News from T2K

1. Recent highlights

* New neutrino oscillation results
* First physics from ND280 upgrade
* New long paper on constraining neutrino interactions

2. Next steps (<1 year)

A significant oscillation measurement statistics update
Detailed measurements from ND280 upgrade

3. Ultimate T2K prospects (<3 years)

Up to 99% CP-Conservation exclusion

* Precision Am%z constraint: integral to global 30 mass ordering analysis
* Deliveranalysis sophistication to meet goals for Hyper-K and DUNE
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News from T2K

Oscillation analysis

[preprint] Constraining Neutrino
Interaction Uncertainties for
Neutrino Oscillation
Measurements at the T2K
Experiment, arXiv:2606.14015
(Jun. 12, 2026)

Results from the T2K
Experiment on Neutrino Mixing
Including a New Far Detector
M-like Sample, PRL 135
261801 (Dec. 29, 2025)

Testing T2K'’s Bayesian
constraints with priors in
alternate parameterisations,
EPJ C 85, 1414 (Dec. 12,
2025)

Joint neutrino oscillation
analysis from the T2K and

NOvVA experiments, Nature
646. 818 (Oct. 22, 2025)

Cross-section measurement

Measurement of muon neutrino induced charged
current interactions without charged pions in the
final state using a new T2K off-axis near detector
WAGASCI-BabyMIND, PRD 112, 112020 (Dec.
23, 2025)

First Differential Measurement of the

Single n* Production Cross Section in Neutrino
Neutral-Current Scattering, PRL 135, 171803,
(Oct. 23, 2025)

Signal selection and model-independent
extraction of the neutrino neutral-current

single n* cross section with the T2K experiment,
PRD 112, 072008 (Oct. 23, 2025)

First Measurement of the Electron-Neutrino
Charged-Current Pion Production Cross Section
on Carbon with the T2K Near Detector, PRL 135
151802 (Oct. 8, 2025)

First measurement of neutron capture multiplicity
in neutrino-oxygen neutral-current quasielasticlike

interactions using an accelerator neutrino beam,
PRD 112, 032003 (Aug. 6, 2025)

Detector

[preprint] The Super Fine-
Grained Detector for the T2K
neutrino oscillation experiment,
arXiv:2603.14921 (Mar 16,

2026)

Performance of the High-Angle
Time Projection Chambers in
the Upgraded T2K Off-Axis
Near Detector, NIM.

A 1088, 171527 (Mar. 25,

2026)

Introducing a Markov chain-
based time calibration
procedure for multi-channel
particle detectors: application
to the SuperFGD and ToF
detectors of the T2K
experiment, JINST 20 P10030
(Oct. 15, 2025)
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Future Prospects with ND280 Upgrade



Near Detector ND280 upgrade

Original ND280

Critical points:

1. Low 2. Low efficiencyin Upgrade
acceptance reconstructing
for tracks with hadronic parts of
high angle interactions
“Forward On ly ” \ __ INEW in place of the POD v-TPC1 _ v-TPC2 __ v-TPC3
1.0 - b 1.0 Plots from this talk Good acceptanc; c[;;]vr;rfgf:loency + 6 TOF planes surrounding the new tracker
Preliminary Preliminary ~ —™bacmc forward tracks
0.8 '__l_’\____,_r—'_’_’_’— 0.8 1 Tmcdislﬁ:iti::n
%“ 0.6 - g 0.6 - Upgraded Detector Configuration:
2 04 i 04 - 1. Super Fine Grain Detector (sFGD):
- = Segmented target of cubic scintillators (1 cm side) for the
0.2 1 0.2 1 improvement of hadronic part reconstruction
0.0 : , : 0.0 rﬂf : : 2. Two High Angle TPCs (HA-TPC):
-0 =05 00 0510 0 500 1000 1500 Placed at high angles respect to beam direction to improve Particle
True cosf,, True proton momentum [MeV/c]

Identification for leptons
3. Time of Flight (ToF):
ND280 Upgrade: Six planes of scintillators to reduce the background
* Overall systematic uncertainty to 4% (from 6%)

* Near detector for Hyper-K from 2028
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Near Detector ND280 upgrade

Original ND280 ND280 upgrad

Critical points:

1. Low 2. Low efficiencyin Upgrade
acceptance reconstructing
for tracks with hadronic parts of
high angle interactions
“Forward Only”

— lower efficiency : .
Good acceptance only for + 6 TOF planes surrounding the new tracker

forward tracks

TPC1 _TPC2 TPC3

FGD1 FGD2 ECA

Good reconstruction only for forward going particles
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New Detectors for ND280 Upgrade

Super Fine-Grained Detector

1. 2 millions of 1 cm?3 scintillator cubes:
Active target and tracker!

2. Isotropic hadron reconstruction at
low p!

* Time resolution <1 ns
* O(dE/dx) ~ 10% with 45 layers

Performance paper on arXiv

HA-TPCs
1. % < 10% at 1 GeV/c

for £, estimation

2. 6(3) < 10%
for PID of e/u

3. Low material budget walls

Published performance paper!

Time-of-Flight panels

Time resolution of whole TOF
detector

o, ~ 175 ps
Optimal to distinguish beam
bunches!

Studies on a single TOF bar

New paper in preparation
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https://doi.org/10.1016/j.nima.2026.171527
https://arxiv.org/pdf/2109.03078
https://doi.org/10.48550/arXiv.2603.14921

Expected Improvement to Oscillation Analysis

Detector resolution and nuclear effects may lead to “cross-feeding” between samples

Observables _
Generator FHC CCOpiOp: 41,524
2 : 50,207
focm  poonn™ Y] -
(Guas-elostic) -~ . 1 H CCOI'I’ > -
S s (CCQE-like)
B Charge Exchange Y
| % é , S ietio //'//@\ l FHC CCOpiNp: 18,091
T r g . \‘\/:/ i
v 4, s (CCRES-like) I FHC CCO1pi: 12,403
CC-Resonant 1 i E&'Rli i )
% R " ~_ " s
\E’- S~ ] ) Absorption I FHC CCphoton: 20,295
L. ) }; ’ ¢ Y o R CCOn+Np
»_,..r’)}.’f'(\-\ .‘_"‘_\ X pion Production (N>0) FHC CCother: 3.268
\ = K/®< B - |
S S S L b T
— COH: 772 ‘ d-f"_(."\j'r_\"‘ ‘\. : I RHC CCOpi anumu: 16,727
- ‘~:~ ~_“>;_*_:‘ N = .
1 mNC: 4,447 PRSNGSR s RHC CCO1pi anumu: 1,344
Improvements in angular and energy acceptance with the =ANUMU: 2,588 AR N === RHC CCother anumu: 2,799
. — nue- : 533 RN _
upgraded ND: O NN ““8 RHC CCOpi numu: 7,023
* More targeted and accurate samples addressing the interaction [ OOFV: 8,560 = RHC CCO1pi numu: 2,032
contributions ~sand mu: 324

~wmm RHC CCother numu: 2,582

Plots from here
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Oscillation Analysis with Hyper-Kamiokande



Hyper-Kamiokande Experiment

The Hyper-Kamiokande experiment is a next generation multi-purpose neutrino and nucleon decay experiment
scheduled to begin operations in 2028

Hyper-Kamiokande Detector

Hyper-K overview

o

1. Expected to be the largest water Cherenkov detector 5 / “‘ 2
Inner DeteCtor (ID) \N;te:;LJrification Dou.b.le_-
. D|ameter 68 m and circulation senS|t|V|ty
* Height71m !

e 250 kt of water (8x fiducial volume of Super-K)
20k upgraded 20” PMTs
2x improved detection efficiency and timing resolution
20% photo-coverage
800 multi-PMTs

@850m NEW

Outer Detector (OD) IWCD
* Thickness 1 m (barrel), 2 m (top/bottom)
« 3”PMTs+WLS plate
. i @280m
2. Increased J-PARC beam intensity (expected 1.3 MW)
INGRID  WAGASCI

3. New Intermediate Water Cherenkov Detector (IWCD)

4. ND280 Upgrade (completed in 2024)
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Hyper-Kamiokande Experiment

The Hyper-Kamiokande experime = , - ol % “=gEneutrino and nucleon decay experiment

scheduled to begin operations in _
Hyper-Kamiokande Detector
Hyper-K overview

1. Expected to be the largestias s | . | &%
Inner DeteCtor (ID) : | Wg;ter ;:urification Dou_b_le_-
e Diameter 68 m v z'.\ : and circulation SenS|t|V|ty

* Height 71 m ‘
* 250 kt of water (8x

« 20k upgraded 20” F'

2x improved detel

20% photo-cover

e 800 multi-PMTs |

Outer Detector (OD)
* Thickness 1 m (barrel), ?
« 3”PMTs+WLS plate

2. Increased J-PARC beam in

@850m NEW
J IWCD

@280m

INGRID  WAGASCI
3. New Intermediate Water &g

4. ND280 Upgrade (complet -

e = -___:,‘% co < W n - -_;’,::; ‘ : M. Feltre, Hyper-K Meeting - Preventivi 2027



Physics with Hyper-K: CP violation

The goalis to be able to observe CP violation or exclude sin d¢p ! = 0 " ———— Statistics only

«sseereenen IMproved syst. (v /V, xsec. error 2.7%)
For maximal CP violation 8p = + g T2K 2020 syst. (vo/V, Xs€C. error 4.9%
— 2

2
—
N

T

—
o

.......................................................................................................................................

Discovery of CP violation at 50 in 2-3 years

oo

sind =0 exclusion (YAx")

Discovery of CP violation at 50 in 10 years for ~ 60% of true 6L
T ——
Ocp values R —
4 ______________ o v i T o WA AT N e W o —
Statistics only e i e R B B S8BT A ]
------ -----=. |mproved syst. (v /V, xsec. error 2.7%) / N
------ «-----.  |mproved syst. (v./V, xsec. error 4.9%) 0 R D N I IR A T R
54 M Po— T2K 2020 syst. (v./V, xsec. error 4.9%) 0 2 4 6 8 10
on AR RN LN RN RN Ry RN ALY _
g o g Vs 5 T S — HK years (2.7x10%' POT/year 1:3 v:v)
§’ : X LA True normal ordering (known)
5 15 # sin’e,,=0.0218+0.0007, sin’0,,=0.528, Am2,=2.509x10°eV?/c*
10E it : :
Assuming known Mass Ordering (MO)

16 error on &
(&) ]

gl gy fLY §ogs | 8y I I T
-150 -100 -50 0 50 100 150
d.p (degrees)

PN [N NN SN ST TN [T SO T SO S Y S

Beam-only sensitivity studies submitted here

Hyper-K preliminary
True normal ordering (known), HK 10 Years (2.7x10%? POT 1:3 viV)

5in%6,,=0.02180.0007, sir0,;=0.528, Am&,=2.509x10 °eV?/c* M. Feltre, Hyper-K Meeting - Preventivi 2027


https://doi.org/10.48550/arXiv.2505.15019

Physics with Hyper-K: Mass Ordering Constraints

Mass ordering and CP violation suffer from some degeneracies

The two ellipses of same sin? 8,5 partially overlap

— sin“0,, = 0.45, 0.50, 0.55, 0.60
—— Amj, = 2.52x107" eV?
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Physics with Hyper-K: 6,5 and Am%3 parameters

The octant to which parameter 8,5 belongs is Statistical errors only
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.
Parameter Sep=0"  Sep=—90° |sin®03=0528| | Amd, =2509%1073]  sin®6;3 =0.0218 True sin 923
& true value eV2/c (with RC)
Statistics only 5.2° 18.5° 0.0103 7.30x 1076 473 %1074
1.95% 0.29% 2.17%
Improv. systematics 6.3° 20.2° 0.0134 8.69 x 107° 539 %1074
2.54% 0.35% 2.47%
T2K systematics in [4] 8.3° 23.9° 0.0199 11.62x 106 6.04 x 10
3.77% 0.46% 2.77%
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Conclusions

Oscillation Analysis in T2K has brought crucial results throughout its history
* Inclusion of upgrade will bring several opportunities forimproving T2K precision

* Activities are movingin this direction but are not yet public (recent efforts focused on consolidating results for Neutrino
2026)

* Next generation experiment Hyper-K will be fundamental to solve the remaining questions in neutrino physics
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