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e Tokai-to-Kamioka (T2K) Experiment: Long-baseline

neutrino oscillation experiment in Japan

V,u or V,u

— measure v, & 1, at Super-Kamiokande, 295 km away

e Accelerator at J-PARC produces beam of

e Sensitive to leptonic CP violation, Am223, Sin2(6’23)

CC-inclusive Interactions & Muon Selection

 CC-inclusive selection in ND280 Upgrade: charged-current (CC) v,

* Reconstruct muon escaping from SuperFGD into @ TPCs, @ HATs, or

L. Interactions

The Near Detector Upgrade

e T2K near detector (ND280): Constrains neutrino flux and

Interaction cross sections

NSK(E,) = P(vy — ve)o(B,) @, (B (F,)

o Reduces systematic uncertainties on oscillation parameters

e Upgrade completed in 2024, now taking data

o SuperFGD: Active target made of nearly two million 1 cm?3

plastic cubes with 3D readout

o High-angle TPCs (HATs): Detect high-angle tracks for more

isotropic acceptance

o Time of Flight planes (ToFs): Scintillator with ~150 ps timing

resolution for track direction

CCOrx Interactions & Proton Selection

Protons: SuperFGD granularity gives
reconstruction threshold at 350 MeV/c

e CCOrx interactions: pion-less
charged-current interactions

Muon Neutrino CCOx Interactions in the Upgraded T2K Near Detector
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For SuperFGD-contained protons, particle
identification is performed with a BDT, using

the energy loss profile (dE/dx) in SuperFGD
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