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Neutrino cross section measurements to solve the mystery of the matter-dominated
universe

MINAMINO, AKihiro
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The following results were obtained. (1) Successful neutrino beam
measurement using the WAGASCI and ND280 detectors. (2) Completion of neutrino interaction analysis
in the charged-current zero-pion mode of the WAGASCI detector. (3) Progress of neutrino interaction
analysis in the charged-current zero-pion mode by combining data from the WAGASCI and ND280
detectors. (4) Progress of neutrino interaction analysis in the charged-current one-pion mode of the
WAGASCI detector. (5) Progress of preparations to incorporate WAGASCI data into the near-neutrino
detector data fit to reduce systematic errors in the T2K experiment.

CP



B KX C—-19, F-19—1 (kim)

1. BFFEBIAE S WO 5

By NV TCFEH NI LR, [F U O & BB - S vz, UL, §iEAE) S 138
BENT S TEBIEOFH IR 8T & A EHFE LRV ERSFIECH D, =2— M) 2T
CP FRERHN TWIIX, ZOWEBBFEIEBEIND /RS 5,

T2K B, KR AR & D KIRERS T INHgs iz J-PARC T==a— R U J E— A& 4k
L. 295 F 1 A — hVEEN 72 I8 BIRTREBE T IR 128 D A — =7 L A U T RS CHRIET 5
FESINESR =2 — Y JIREIERTH 5, T2K EBRIT, 2018 EE L CICBE L7zT— 205,
=a2— kY 2IZBWT CP JAFHERBENTVWD Z &% 95%D{EHEE TR L7z (Nature 580 (2020)
339.), T2K FEBRIX, &7 — X BEEOLARN D, R ELZHIT 2 Z & T, CP XD
N#E99.7% (3 v 7~) OEHEECHRTLZEEHEFET, 22T, T2K EBRORAZEHK O
BLERDON, =a— Y ) CERR O RICETEREORERE TH 5,

2. WEDB
AWFZED B HIL. T2K Z2EBRD CP IO DIERBE N L2 X332 Thd, FOAW

DIEMDO 2T, T2K ZEROFIE==—F VU /BRHIFTH S WAGASCI B HEF & ND280 R 2

D==a2—rY JE—LJET—FEHNT, ==2— MY L ER RO R WE o R & Hl

EEIT.

3. WO Ik

AHRFFETIE, T2K F2BRD WAGASCT Fattigs (X11) & ND280 faHesz W C=a— kU / L1E1

SO ROSWTE R ORERE 21T 5, BRI, LT 1) ~6) 24T 2,

(1) WAGASCT HiHifRic k5 =2 — VU J E—A
B

(2) WAGASCT HEHHZsDFFEAI LV b 0 23 F
ERE— RO==2— Y J ISfENT

(3) WAGASCT #i Hi#s & ND280 # Higs & #l A& bt

ALY N0 NAF U ERE— RD=a—

U BOSHRHT

(4) WAGASCI M HHEZR DB L v b 128 A A

WRE— RD=2— kU /SIS —

(5) T2K FEBR D R AR AR A B & 3 S AiiE = proton Module waoAsd

2— MY JRRINETF— 2 7 ¢ v h~o wacascl X 1 WAGASCI iR D 24K

R DT — Z DFLIRIA Ix

A
Wall MRD

Baby MIND

4. WFFERUR

BARAELLTIZE LD S,
(1) WAGASCT Hftids & ND280 fr g & iV /e ==2— R U/ B — AMIE

2023 4F 4 H 3 LTV 2023 48 11 A5 2024 4F 2 H1Z WAGASCT #HiBRIc k5 ==2— RV / E—
LHNE & pTh &, 3.2X10% Proton On Target (BT — % EIZHY, Utk POT)D==—FhF Y
=L TF—FEER U, AFERBENICEG L= — NV E—LT =X LB 5 L
9.2X10° POT D==— kU /) E—ALT —ZNEEINT,



(2) WAGASCT BHHZRDEA L2 b 0 3 AU AT — KD =2— NV J ST

JR TN TORRBEIEZIZ I 2 —F U BB SN D WEI LY MUSD D B, i/ A 4
DB SRR Lo b 0 A A U AERE— RO SOGKImfERIE 272, Z DORGE—
Rix, T2K FEBRO == — h U J =3 F—fl CB R SOSE— RO—2>TH DO fEN L
MMEHMERGELCESBEMR L TRBY . =2 — M) J KIGOBEGRET VORFECEE TH 5,
AN, 2017 4510 235 2018 4= 5 HIZHUfS L7 WAGASCI R HER DK ==2— KV /7 7 O]
ET 2Oz T L, RIa—Fv=a—1tY ) OFEN V¥ MEBEEELRE S RKSKE
BERE L, MEHEE2=2— ) /UG ab—F—OTREL L LZEZA K20
L2 1o DFHT—ET 2T ENMERTE T2, £ LT, ZOMITARZRCITE & oz (PTEP
2021, 043C01),

0.50 &0~ 0.50 K10

T T T T T

045

—+— Data

0.40 ..

035 - Statistics

- Neutrino Flux
- Interaction Model

- Detector

0.10 -4 NEUT Expectation
0.05

0.00

<030
§

S 025
5

& 020

0.15

S0 [em?]

L L 1 L I L I 1 1 1
0-5deg 5-10deg 10-15deg 15-20deg 20-25deg 25-30deg 0-5deg 5-10deg 10-15deg 15-20deg 20-25deg 25-30deg

B 2 WAGASCI BB CRIE LK I =2—Fv==a2— LY ) OFEV L MEBRMEBELYT
EE (ERKER, AX:CH IR, LI 2—F DfEK)

WIZ, 2019 4E 11 A D5 2021 45 4 HICHUSG L7 WAGASCI ittigs D ==— K~V / 7 > ORIET
— XD E5E T L, S a—Fv=a— Y OFFES V2 MEREBELE S RG T EE E 8
Lz, Ja—4rOfEORKE L TOGKEBEORER RE=2— ) /UG I a b
— A —OTREEHR LI A, 1ol BN TWD R o —F L OAEFERS R SNz, B
15, ZONTREREZFTRITE L DTN D,

(3) WAGASCIT iR & ND280 IR DT — ¥ A G OET-MEI L b 0 31 F U ARE— R
D==— U J KISHEAT

WAGASCI % Hi#s & ND280 ff i 13, B — LMl Ik L TRZR > T EICRE SN TN D728,

Hiph=a— ) ) ZXNVX =A% R, ZD1=d, 2 DOMMERORET —# e L, =

FNAX =Pz ETH5Z LT, TR IAX—SHBTO=2— Y J RICHEHE

BIENRFIRE & 725, ABFIETIL, 2D WAGASCI i H#s & ND280 4 HH 2R DA fRAT I 1) V) 7= fif

M7 L—bU—7 OBEEEDT-,

(4) WAGASCI MR DM EA L b 1 8 AU AT — RO =2 — Y J RUSRAT

W L NOGD D 6, fifdi/ A A h 1 DSBS D WEL L b 1 S AU ERRE—
Rid, T2K FEBDO==2— Y J =3 VX —H CXE R IEE— RO—D2ThHMBEI L
RS AU AERSOSICES BB L THEY . =2— )/ IGOHGRET LV OBGEICEE TH D,
AHFFETIX, WAGASCI g2 W2 a—F v =a— U J OREI L b 123, A UK
FSE— RO 7 L— LU — 7 OREE A D 7=,



(5)T2K FEBR O RARAERNZ BRI E T 5HiE =2 — MY Mg 7T — &% 7 1 v b~ WAGASCI
RHER DT — & ORI AT

T2K FEBR T, AiE==—r U JRHEZFTH S ND280 MRHERDT—% 7 4 v M EATV, =2—
F) e —aBLO=a— Y RIGHIREICER T 2 2 FmE2 2 L T b, YYIosHHE
X TAIEE LT, ZoHiE=2— M) V&R T ¢ > FOfET 7 L— AU — 27 |2 WAGASCI 1%
HEROT — # Z W T AT HE 2 D | 7 S 5 RHRRAEHIR R A RAED o7z, ZOWf
Feld. AREFFEO B TH 5 T2K EBRD CP MFMEDHN OBRBRRE W LICER§ 5 EER4F5T
Th s,



5 5 5 5

Abe K. Akhlag N. Akutsu R. Kikawa T. Minamino A. Seiya Y. et al. (T2K collaboration) 108

Updated T2K measurements of muon neutrino and antineutrino disappearance using 3.6x 10721 2023

protons on target

Physical Review D 1-10
DOl

10.1103/PhysRevD.108.072011

Abe K. Akhlag N. Akutsu R. Kikawa T. Minamino A. Seiya Y. et al. (T2K collaboration) 108

Measurements of the muon neutrino and muon anti-neutrino induced coherent charged pion 2023

production cross sections on 12C by the T2K experiment

Physical Review D 1-15
DOl

10.1103/PhysRevD.108.092009

Abe K. Akhlag N. Akutsu R. Kikawa T. Minamino A. Seiya Y. et al. (T2K collaboration) 108

First measurement of muon neutrino charged-current interactions on hydrocarbon without pions in 2023

the final state using multiple detectors with correlated energy spectra at T2K

Physical Review D 1-32
DOl

10.1103/PhysRevD.108.112009

Abe K. Akhlag N. Akutsu R. Ali A. Kikawa T. Minamino A. Seiya Y. et al. 17

Scintillator ageing of the T2K near detectors from 2010 to 2021 2022

Journal of Instrumentation P10028 P10028

DOl
10.1088/1748-0221/17/10/P10028




Abe K Akhlag N Kikawa T Minamino A Seiya Y et al. (T2K Collaboration) 2021

Measurements of anti-v <i>y </i> and anti-v <i>v </i> + v <i>v </i> charged-current cross- 2021

sections without detected pions or protons on water and hydrocarbon at a mean anti-neutrino

energy of 0.86 GeV

Progress of Theoretical and Experimental Physics 043C01:1-28

DOl

10.1093/ptep/ptab014

14 2 3
T2K WAGASCI1/Baby MIND s 1
78 2023
2023
T2K WAGASCI1/Baby MIND
78 2023
2023
T2K WAGASCI1/Baby MIND
2024

2024




Akihiro Minamino

T2K Results and Plans

8th International Conference on High Energy Physics in the LHC Era

2023

Tatsuya Kikawa

Recent results and future prospects from the T2K experiment

International Conference on the Physics of the Two Infinities

2023

T2K WAGASCI
2023

2023

T2K WAGASCI
2023

2023




T2K WAGASCI

2022

2022

K. Yasutome

Towards the measurement of neutrino cross section on H20 and CH target at 1GeV region by T2K-WAGASCI experiment

The 22nd International Workshop on Neutrinos from Accelerators (NuFact 2021)

2021

Giorgio Pintaudi

T2K-WAGASCI s
2021

2021

T2K-WAGASCI
2021

2021




T2K WAGASCI

77

2022

T2K WAGASCI Wal I-MRD
77

2022

Giorgio Pintaudi

T2K WAGASCI-BabyMIND

77

2022

T2K

https://t2k-experiment.org/ja/




(KIKAWA Tatsuya)

(60823408) (14301)
(SEIYA Yoshihiro)
(80251031) (24405)

Colorado State University Duke University Stony Brook University 12
Imperial College London Oxford University STFC 8
CEA/IRFU, Saclay LLR Ecole polytechnique LPNHE, UPMC, Paris

(IN2P3)
TRIUMF University of Toronto York University 4
CERN ETH Zurich University of Bern 1




