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12K experimental strategy

Search for CPV C i Vu—>Ve
and

u—>V e.
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Samples: Near

o Off-axis near detector samples divided by visible

pion content, beam focusing
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Oscillation @ T2K
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Samples: ar

« Select events with no pions
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Ihe Far samples

THE FIVE SAMPLES T2

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(CCQE) 1 Muon-like Ring, <1 decay electron | ‘
(CCQE) 1 Electron-like Ring, 0 decay electrons R
(CCIn) 1 Electron-like Ring, 1 decay electron v, (v.)+ N o (e+)."’+ "

v+ N-ekn'+X  NEW!

l
Antineutrino Mode (reverse horn current RHC): w+v,
(CCQE) 1 Muon-like Ring, <1 decay electron ‘L+ B
€ + Y, TV,
(CCQE) 1 Electron-like Ring, 0 decay electrons |
No antineutrino mode CC1m sample due to m |} = detected particles

absorption



New reconstruction algorithm
FITQUN RECONSTRUCTION ALGORITHM T2/

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

» Previous T2K analyses have used the event reconstruction algorithm APFit

» For this result, event reconstruction at Super-K updated to use the fiTQun
algorithm

» fiTQun uses a charge and time likelihood for a given ring(s) hypotheses
» Maximizes likelihood for each event

» Complete charge and time information in the likelihood leads to
improved event reconstruction

» fiTQun previously used in T2K analyses for the rejection of n® from
electron neutrino candidates



Schematic of Osc. Analysis
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Accumulated POT
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v-mode 1.51 x 1041 (47.83%)
v-mode 1.65 x 10%1 (52.17%)

Strategy is to get 50%/50% FHC and RHC
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Analyses

Frequentist with likelihood fit to Frequentist with likelihood fit to

Erec/elep for Ve/ Ve Diep/BOlep TOr Ve/ Ve
Erec fOr v/ vy Erec fOr v/ v,

Bayesian with Markov Chain MC
Eec fOr all samples
simultaneous fit with near detector




Oscillation results
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Oscillation results
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* T2K alone and T2K+reactor both prefer

values of Ocp~-/2
* Normal ordering is also favoured
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SK upgrade

, Vertices within 50cm

The Gd might help us to improve the far detector samples via the detection of neutrons in the
final state: neutrino vs. antineutrino




Conclusions & next steps

* T2K has moved from simple oscillation fits to a full data fit during the Jennifer
period.

* This is the first time this combined analysis is done offering many advantages:
e Consistent treatment of errors and correlations.
e 3v oscillation fits.

* Next steps:

Improve the samples at ND using more final states and better detector
acceptance.

Improve ND with the ND280 upgrade program.

Improve on final state events samples.

Larger statistics will also open new possibilities at the Far detector with more
bins, 2D fits, etc...
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