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T2 Most Recent Result: NC 1r* HOUSTON
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T 2/K\ Conclusions HOUSTON

e The primary physics mission is the measurement of ve-appearance and v,-disappearance in the
Super-Kamiokande detector to constrain the parameters of the PMINS matrix.

e A robust program of systematic uncertainty estimation and constraint is performed using a Near
Detector complex.

e The Near Detector complex also has a rich physics program of v cross section physics.
e This program supports model and systematic development in T2K and other experiments.
e A setof T2K cross section physics measurements was presented:

— Measurements of p kinematics on CH and H,0 for CC v, Or interactions.

— Explorations of the hadronic system using Transverse Kinematic Imbalance (CC v, Ow and 17*)
— The use of multiple detector exposed to different fluxes to elucidate energy dependence.

— The CC v. inclusive and 17" cross sections.

— The CC v, Vv, coherent 17" cross section.
— The NC In* cross section.

— The CC v, 1K* cross section.
e We continue to make progress on understanding the nuclear effects and their impacts energy reconstruction.
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Super-Kamiokande

Mt. Noguchi-Goro
2,924 m

Mt. Ikeno-Yama
1,360 m .\

1,700 m below sea level Y

Neutrino Beam

295 km

A

v
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:[_;ZR The T2K Experiment HOUSTON

Denis CARABADJAC
18/07/2024, 11:00, Neutrino Physics

T2K Oscillation Analysis and Super-Kamiokande, Talks and Poster
948. T2K Neutrino Oscillation Analysis

688. Neutrino Oscillation Analysis with Combined Data from Super-Kamiokande and T2K
Jianrun HU (Kyoto University)
18/07/2024, 11:15, Neutrino Physics

953. T2K+NOVA Joint Measurement of Neutrino Oscillation Parameters
Tomas Nosek (National Centre for Nuclear Research (PL))
18/07/2024, 11:45, Neutrino Physics B

928. Improved Event Selection of Charged-Current Single Pion Production Interactions at

T2K Far Detector

Yashwanth Sanjeev Prabhu (National Centre for Nuclear Research (PL))
Daniel Cherdack | T2K | ICHEP 2024 | Prague | July 17 — 24, 2024 23
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T2/K\ T2K Beamline and POT
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Intrinsic Ve / ve < 1%

FHC: v, dominant
RHC: v, dominant

e Beam closely monitored

« NA61/SHINE Hadron
production
measurement program

e Recent power upgrade
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T 2/K\ Far Detector: Super-Kamiokande ¥%r LoustoN

- - 3 I Ao
Particle detection above Cherenkov threshold S L ommecar s
. . S 80 v, ccoE
e Wide angular acceptance Motivation g [ Evneme | Sub-% et/
> for original : o mis-ID rate
. . 2 oo
 Relatively high energy threshold ND280 design ZR RV
: : i No v/v ID
Measure E, from charge lepton kinematics ol (event-by-even)
Upper dome of Super-K
Electronics hut
o Control room 21000 0 1000 -
LINAC for
calibration
A
.
41.4m Water and air
purification system
1,000 m under the Ikenoyama-Mt.
Pure water 50 kton of pure water
target 22.5 kton of fiducial mass
for v and v ~11,100 inner detector (ID) PMTs (20"}
p decay 1,885 outer detector (OD) PMTs (8")
direction/particle ID based on pattern
39.3m
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Impact of flux tuning

— Improved (2020 — 2022) flux

uncertainties
Based on replica target

. — | ™ data improvements
hadron production data 4 _ P

T2K Preliminary

New NA61/SHINE Replica Target Data
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—— 2022 Total Flux Error |
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T2/K\ CCOx: CH vs H20 in i Kinematics
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0/C,0.93 < coseu <1

T
]
—— |

2 345
Muon momentum (GeV/c)

O/C, 0.75 < cosﬂu < 0.86

2 345
Muon momentum (GeV/c)

Generator result | Total x* (shape only)|x* w/o last cosf, bin| only O x* | only C x* |O/C ratio x°
(ndof = 58) (ndof = 50) (ndof = 29) | (ndof = 29)| (ndof = 29)
NEUT 5.4.1 LFG| reg. 14.8 (58.6) 17.9 (21.1) 26.0 (34.5) | 152 (20.1) |  30.8
unreg. 44.4 (62.3) 17.3 (22.5) 26.4 (39.1) | 14.0 (19.4) 30.6
NEUT 5.4.0 S| reg. 111.0 (156.8) 45.3 (69.0) 50.0 (77.6) | 40.1 (58.3) |  3L.7
unreg. 116.8 (166.7) 45.1 (70.1) 53.7 (86.5) | 38.6 (56.2) 32.2
NuWro 18.2 LFG | reg. 64.7 (83.7) 21.0 (30.5) 31.9 (45.0) | 235 (31.5) |  33.1
unreg. 66.8 (88.7) 21.1 (32.1) 32.9 (49.9) | 22.6 (30.6) 33.5
NuWro 18.2 SF reg. 114.5 (180.1) 50.2 (80.9) 50.1 (86.1) | 44.8 (70.3) 34.2
unreg. 119.2 (189.0) 48.7 (80.9) 52.7 (94.8) | 42.6 (67.4) 33.9
Genie 3 LFG hN | reg, 18.9 (58.5) 22.3 (24.6) 24.9 (32.1) | 184 (22.3) | 335
unreg. 46.6 (60.0) 20.1 (23.8) 24.7 (35.6) | 16.3 (20.4) 34.0
Genie 3 LFG LA | reg. 55.4 (62.0) 22.9 (25.5) 27.8 (34.3) | 19.8 (22.3) | 32.3
unreg. 52.9 (62.0) 21.0 (24.5) 27.7 (37.0) | 17.7 (20.4) 32.6
Genie 3 SuSAv2 | reg. 103.5 (105.4) 39.0 (44.7) 50.6 (57.3) | 35.8 (36.8) 29.8
unreg. 110.3 (111.3) 40.3 (45.6) 55.4 (62.8) | 35.1 (35.5) 30.1
RMF (1plh) reg. 90.6 (97.5) 18.2 (60.5) 31.4 (37.8) 43 9 (51.3)| 313
+ SuSAv2 (2p2h)|unreg. 95.8 (102.2) 49.3 (60.7) 34.0 (42.1) 9 (48.1) 30.7
HBUU reg. 112.7 (117.0) 47.2 (50.6) 16.8 (58.0) | 46.6 (46.1) |  39.3
unreg. 107.5 (112.2) 41.7 (46.8) 43.5 (56.0) | 41.0 (41.2) 37.0
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