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Super-Kamiokande (SK), a water Cherenkov detector, acts as the far
detector. In current T2K oscillation analyses, only single-ring e-like and

u-like events at SK are used [1].

For v_appearance analyses:

* dominant signal events: charged current quasi-elastic (CCQE)
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* 2"_most-dominant signal events: charged current single n+ (CClx") [2]
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(if above Cherenkov threshold) I .

1-ring v. CCQE and 1-ring v CCln* samples (n* below threshold)

are currently used in T2K analyses. A 2-ring CClw+ sample can

€ improve statistics at SK and

e

improve sensitivity to o ,,.

N
Event reconstruction in SK is performed by a maximum-likelihood algorithm called

fiTQun.
* Different particle hypotheses (e, p, ®") are tested, where the likelihood depends

on the charge profile.

* Various track parameters (position, time, direction, momentum, energy loss) are

fit (reconstructed). gt b et

Multi-ring hypotheses are tested

by sequentially adding e-like and r
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Event selection involves cuts on reconstructed £ [ T2Kwork in Progress
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BDT response

The BDT uses likelihood ratios and reconstructed kinematics from various fits

to select for the final sample. A 12% increase in v_signal statistics is predicted.
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Systematic__uncertainties in the neutrino

Inner: 1853 hits, 3739 pe

. . data or MC e
state and secondary interactions, and SK T

beam flux, neutrino interaction model, t* final

detector model must be considered.
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Hybrid ew™ samples were produced. These
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merge an MC-generated =" with an

atmospheric data or MC e using true v CClz*

MC kinematics. Comparisons between these

hybrid samples can constrain  detector Estimation of all other systematic

systematic uncertainties for en*-like events. uncertainties is underway.
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detector is being developed, with preliminary results

Number of events

suggesting a 12% increase in v_ signal statistics.
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Studies to estimate systematic uncertainties of this

sample are underway. Inclusion of this sample into the

T2K oscillation analysis can improve sensitivity to o
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