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The T2K Experiment

ALong-baseline neutrino oscillation experiment
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AFirst experiment to use off-axis technique
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Cross Section Measurements at T2K

1-Ring p 1-Ring e
Near Detector Error source FHC RHC FHC RHC FHC FHC/Ruc
| | Flux and  (ND unconstrained) 14.3 11.8 15.1 12.2 12.0 1.2
cross-section (ND constrained) 3.3 2.9 3.2 3.1 4.1 2.7
Event rate = (I)I/(EI/) X G(Eu) X G(Eu) X SK Detector 51 20 58 38 132 15
I SK FSI+SI+PN 2.2 2.0 3.0 2.3 11.4 1.6
Nucleon Removal Energy 2.4 1.7 7.1 3.7 3.0 3.6
Far Detector o(ve) /o (Te) 00 0.0 26 15 26 3.0
NCl1~vy 0.0 0.0 1.1 2.6 0.3 1.5
Interaction NC Other 0.3 0.3 0.2 0.3 1.0 0.2
Neutrino Flux Cross Section Detector Efficiency || Oscillation Probability|  sin? 6.3 and Am2, 0.0 0.0 0.5 0.3 0.5 2.0
sin” 013 PDG2018 0.0 0.0 2.6 2.4 2.6 1.1
All Systematics 5.1 4.5 8.8 7.1 18.4 6.0

PRD 103, 112008 (2021)

ADifferent flux, target and acceptance for near and far detectors
Al , ., constrained by near detector A reduce far detector systematics
Alnteraction cross section uncertainty is dominant one for oscillation analysis

ANeed for reliable model and better understanding of neutrino interactions
A Neutrino physics is entering high precision era
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Measurement

AJoint ° T cross section measurement on carbon
ACharged current with zero pions in the final state

AUsing the T2K on - and off-axis near detectors
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Measurement

Aloint © T cross section measurement on carbon
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Joint’ X7 cross section measurement

Chargedcurrent quasielastic cross section:

A Multinucleon excitations are expected to be

less significant for ™
A Models can be assessed by measuring

Interaction Asymmetry

(Matter effects not considered in this formula)

UNIVERSITE
DE GENEVE ,.I_Zﬁ(\

Oscillation Asymmetry

CP

Different
if CP symmetry is violated | T’

—

oscillation rates



