Measurement of muon nevutrino

L/I/(L CCO cross sections on Oxygen and
Carbon at the T2K near detector

« The T2K far detector, Super-
Kamiokande, is a Water
Cherenkov detector:
measurement of neutrino cross
sections on Oxygen required!

« the O/C ratio helps to
discriminate theoretical
models

* Nuclear effects can hide pure
CCQE interactions (dominant
@T2K): better to study CCOn

CCQE CCOn
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For the first fime the data from the two Fine-
Grained Detectors of ND280 (FGD1 and
FGD2) combined to simultaneously exiract
the O and C cross sections as a function of
fhe muon kinematics (coso,, p,).

FGD1 only contains scintillator layers (C),
while FGD2 also contains water modules (O).

CCom interaction in water: first muon hit in x layer

CCom interaction in x layer

CCom interactioniny layer

Water x vy

« samples reconstructed in FGD2-X layers
are oxygen-enhanced

« samples reconstructed in FGD2-Y layers
and FGD1 are

INEUIKINU ZU |16



5 signal samples (1w + 0 or N protons) Detector, vertex migration, flux, model

+ systematics + statistical fluctuations taken
2 conftrol regions to constrain the into account.
el - — Fit validation on several sets of pseudo
FGD2 ' o =
v~~~ 7 CC-otheron Oxygen 4.69 % :11 0, 0.93 <cosf, <1
§3500 ....,....,....,....,....,...u " . EXGmple fOI’The — ——+——————— hominal prior
% Other on Oxygen 0.71 % 4 7 % 07 _Oxygen o fit + stat. err.
3 3000 7777 v, CCOx on Carbon 41.70 % very forward region. Rl 1, —e—fit + stat. + syst.

g-/ 2500 m , CC-other on Carbon 5_25:/D Prlor: N EUT %g: _ i pseudo data
B 2000 Other on Carbon  0.84 % _-5 04 _
E Other Material 2.71 % Pseudo dO'I'O: GEN'E = :
2 1500 OOFV  4.89% 'E 03¢
£ 1000 C,0.93<cosf, <1 2 = 02}
— . ——— hominal prior § 0.1F
> : o fit + stat. err. 5 :

500 T2K work in progress go7tCarbon __ ooy oyt~ O0F T2K work in progress
0 ' . S06F ' 1 ---- pseudo data -0.1F e —
00 05 10 15 20 25 30 35 40 45 50 < s hd : 10" 1

Muon momentum [GeV/c] % 04 muon momentum (GeV)

Z s O/C, 0.93 < cosf, < 1—— nominal prior

s . I £ 1.8[ o fit + stat. err.

Carbon and oxygen interactions oz 5.,6lO/C  —e—fit+stat s syst

simultaneously fitted to the number 2 "% 2k -* - pseudo data

of selected events, in all the signal : EPIN:

4 10" o 1
and background samples: muon momentum (GeV)

of interest for C

CCOn __ s/~ wMC, CCOx,C MC, CCOr,0 F T2K work in progress
N =(c;)V; " +(o iJV; oab e
10 1

muon momentum (GeV)

Margherita BUIZZA AVANZINI NEUTRINO 2018



