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The ND280 detector is magnetised detector (0.2T1), situated 280m from the

P s n Zﬁfn"; f,i?e";m,s off-axis v - neutrino production target and at 2.5° off-axis angle.
S [ N TR N
station  9€@Y  “muon - Dl o 3 Time Projection Chambers (TPC)
_ PPe monitors  ON-axis g TR, ’ provide tracking and particle
Orln 110m 120m  280m % 295km Identification
Tokai-to-Kamioka is a long-baseline neutrino _ Neutrino Mode Flux at ND280 Downstream 0 fr;:;?(zfars:jnte; Zif‘icrﬂiﬁgr(ggci[()))nfed s
oscillation experiment in Japan, optimised to study ému FGD1 is CH icintillator tracker.
neutrino oscillations via measurements of v, (V) < X £GP has CH and H.0 |
disappearance and v, (v,) appearance in the beam. ‘“E"’” © . as 0 and MU ayers
. Barrel ECAL o POD is the ¥ detector

The high intensity v, (7, ) beam is produced at J-PARC 0 B Sectromagnetic catorimeter
accelerator complex and travels towards the nearand

eshad

far detector. The energy of the beam peaks ~600 MeV at  ° G The ND280 detector upgrade was completed in May 2024. The POD detector
2.5° off-axis angle. was replaced with a new scintillator tracker and two more TPCs.

4.v ,CC-1K+ Sample in ND280
+ — Soudan Frejus IMB Super-K Hyper-K . . . .
o The protondecaychannelp - K"v . .. T — S e R VY - We start with selection of u~in FGD1 and search for K* using TPC PID cuts.
. . . o minimal SU(5) minimal SUSY SU(5) . . e
is predicted in SUSY models o HHi ioped SU Both tracks must reach TPC2 to be identified there and have common
it o o EEE vertex. The phase-space is restricted to:
o Interactions of atmospheric g . ,‘ ::_:= *; | o p,>0.25 GeV, cos”(e) >0.4
. . . n — vK° o DUNE (40 kt
neutrinos with K* production are o7 et e — || o 0.4 <py,<0.95GeV, cosy,(0) > 0.65
background that we aim to constrain Z..% e
S S S S S S SR GENIE large signal sample: efficiency ~15% , purity ~49%
o Best limit comes from Super Kamiokande ™ 0 0B (years) 0
o Unique opportunity for Liquid Argon TPC 0.35 035
5\ ) - — officiency w/o phase-space o - — cfficiency w/o phase-space i
c - efficiency w/p and K* phase-spce qc) - efficiency w/p and K" phase-spce ]
g 03 CC-1K" generated signal O 03 | CC-1K* generated signal —
E E I CC-1K'selected signal | E E I CC-1K'selected signal ;
025 — P> < ] 0.25 T — ]
° ° E — E E E
5. Cross-section Extraction P E 02 | E
0.15 |+ —— : 0.15 %I-+ - ]
: : : - Y =+ ] - ]
Background subtraction method is used with control samples 01 F b= e . 0.1 +-|-_,__..+ 3
o« e . . 5 1 E _—"'-.-.-'-—l-q- ;. i
constralnlpg main CC-backgrounds. The GENIE fit to data for control 005 - FoK Workiin Progress [ 005 £ = Tok Workin Progiese k...
samples gives factors that are used to scale the true MC background o Bl L T3 T TP
. ] . . 04 05 06 07 08 09 1 0 10 20 30 40 50 60
topologies in the signal region. pie (GeVic) o (deg)
| CS ‘ Control Samples (CS :
N: Selected data B, = Nata By ples (CS) i Muon momen:un;?/ True neutrino energy
ata — ‘ ~— 1800 T 30 — . u:81.7% - ] CcC-1K*
events y Nﬁ% 3 1600 . - T2KWork in Progress =e::(1).73°5/2/ 14 £ T2K Work in Progress B CC-On
-V : x : 25 o - H CC-1n*
— from -MC fi S 1400 F . n [ u™0.0% 12 [ CC-oth
_ N B data lif) CEIEHLG L 1200 - . - I e 0.0% . [ ENC-?KF r
O — - n . 20 — [ =" 0.0% 10 7] NC-0K*
. . T ® 1000 | : - [ p: 0.4% C Vv
€ ¢ a 800 C : 15 — -other: 0.0% 8 [ EO;JteFV
/\ s . i - :
[ e : efficiency ] T : the number of targets = 600 ¢ o E 6 -
in FGD1 FV 400 ; : s |
¢ : ND280 flux Bt TeKdorkinprogress ° o [
0 200 400 600 800 1000 1200 1400 160C 0 — ——
p""(MeVic) 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 %, 5 4 s g 10 1o 14
p°(MeV/c) plrue
) B:low-p B:high-dE/dx u v (GeV)
180 . | [ ]CC-1K*:0.5% - [ CC-1K*: 0.4% -
- T2K Work in Progress g oc.ox: 0.2% 180 - mmoconarsn  T2KWorkin Progress Kaon momentum Kaon angle
160 | Bl G-t 51.9% 160 f_ Bl -1+ 22.8% 30 - K" 56.8% 30 = []CC-1K": 48.8%
140 ;_CS1 Eﬁg?reroisf/ a0 f— E(l\:lg?:?erozog/g/ CSZ : - 1.2% T2K Work in Progress g T2K Work in Progress =88?:+27TZZ
120 ;— |:|EIC-OK+:06.O% 120 f_ DTC-OW:G.O% 25 — Wl 12.7% 25 n -CC-oth.er:.27.6%
100 |- EZ$F$71/O/ 100 EVNG:F&SZ;/ - B 19.9% - [ NC-1K: 6.9%
3 O - I outFV:2.5% 20 o 20 [ NC-0K*: 3.9%
80 |— 80 - p: 9.3% - Vv 1.9%
s0 [ o L 5 O ] other: 0.2% 5 E B out FV: 1.5%
"3 3 o0t o E
20 20 — u
0 L L L (Y S 5 5 F
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
p=>> (MeVic) p® (MeV/c) I s Err e R S s e e e ) T
TPC TPC 400 500 600 700 800 900 0 5 10 15 20 25 30 35 40 45 50
P (MeV/c) 0} “°(deg)

6. Systematic Uncertainties

We repeat sidebands fit and cross-section calculations for different MC toy 7. Status and Plans
sets describing detector systematics, cross section model and flux
uncertainties to obtain systematic errors (here GENIE as fake data). o Single bin measurement in the restricted phase-space
- . o We expect ~60 events selected in GENIE for 11.53x102° POT
ITor source Xsec. relative error . o
Statistics data 26% o Cross-section predictions vary up to 30% between generators
Statistics mc 5%
Detector systematics 12% o Signalregion has been unblinded and the analysis is under the review
Model systematics and Flux 20% oK Work o Results with data and publication in near future
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