i  Updates on v;CC selection analysis based on :,
' kinematic analysis, combined with current CVN |
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e Following previous presentation at DUNE collab meeting of Jan. 2020 at CERN. Developing a v; CC

kinematic analysis and assess the selection efficiencies.

e Likelihood approach, using impinging beam neutrino transverse plan kinematic. Preliminary
results shown, suffering an oversight of neutrino oscillation probabilities (my bad !).

Dune Collab meeting plot

* Objective: give the collaboration an updated and more correct
oversight of the analysis being developed. Oscillation probabilities are
computed with GLoBES v3.2.17 (stll struggling with CAFANA
framework, I wanted to be able to show quick updates so I'll struggle
later...)
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CC
e If you're not so familiar with the CVIN output format:

numu CC
“Probabilities”

that sum to 1

Simulated Reconstructed

CVN

neutrino event neutrino event

nutau CC

NC

e CVN four main event classification categories —> each associated with a “likeness’ output
(between 0 and 1) ~ probabilities (as they sum to 1).
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V: CC distribution in CVN output

In the file: oscillated vy—>V¢ (main flux), contamination of V,/Vvy (from V./V. osc.), V; (from V. osc.)
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3°/ Current CVN selection efficiency
(~15% of nutauCC) using a threshold
selection of 0.5 (30%, Adam
Aurisano, DUNE Collab).
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" CVN results #2 :
CVN distribution of T decay modes

nutauswap root (173 309 nutau CC)
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Expected Branching Ratios (see
PDG)



’ __kinematic distributions #1
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- Oscillation weight & CVN selection effect on |
‘ kinematic distributions #2

All sample

subsample CVN tagged as
CC

Smaller CVN bias




7~ DECAY MODES

77 modes are charge conjugates of the modes below. “h—" stands for

7 or K. "£" stands for e or . “Neutrals” stands for v's and/or 7"'s.
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: : . Others
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Normalisation idea to 3.5 years staged number of events
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Developing a combined CVN/kinematics analysis, applied to v; beam selection (a la NOMAD).
Updates following the lack of oscillation weigthing, now done ! Not much 1mpact.

The track of the tau lepton won’t be visible at DUNE: look at its decay modes ! 1 decay mode = 1
dedicated kinematical analysis. Efforts currently deployed for T—>e+2v. Need to extend to other
decay modes.

Additional reconstruction effects to be implemented in computing the likelihoods (already done last
year on personnal sample, not re-implemented yet).

Current CGVN v CC selection efhiciency ~ 16% (mainly hadronic decays). Number likely to evolve.

Work in progress in developing and optimizing the likelihoods for all decay channels and 1n
computing related backgrounds.

Nutau optimized flux and interaction type (QEL, RES and DIS) analysis.
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