Event selection for the NOvVA 3 flavor analysis
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The NOvVA experiment

= NOVA is a long-baseline off-axis neutrino oscillation experiment in US. Neutrino source is Fermilab’s Megawatt-capable NuMI beam.
* Two functionally identical, finely granulated detectors, filled with liquid scintillator. Near detector is 297 t, Far Detector is 14 kt.

* 10 years of data collecting: 26.6 x 10%° proton on target (POT) with neutrino beam, 12.5 x 10%° POT with antineutrino beam.
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Electron neutrino signal events consist of
% electromagnetic and hadronic showers.

Main background channels: beam v, CC,
NC, v, CC, wrong sign v, CC, cosmic.

Muon neutrino signal events consist of a long
muon track and hadronic activity.

Main background channels: NC, cosmic,

" - wrong signal v, CC.
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Basic quality cut removes events which are pathologically bad.

Containment cut ensures that the deposited neutrino energy
lies entirely within the detector.
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v,, hadronic energy quartiles

= The sensitivity in appearance
channels depends primarily on
separating signal from background.

NOVA Simulation
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= The oscillation asymmetry function
exhibits significantly different
behavior at low energy, depending
on whether the neutrino mass
ordering is normal or inverted.

Py - V) - PV, - V)
P(Vu — Ve) + P(\_)IJ — Ve)

H
o
o
A9S G'0 / Sluana g4 °a anu

Asymmetry

A brand new, independent sample
has been designed to "reclaim" low
energy events and slightly improve
the mass ordering sensitivity.
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= A new low energy classifier based
on a boosted decision tree was
developed.
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= 12 v, additional candidates were
observed, with expected
background 7.1.
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* The sensitivity in disappearance | o
channels depends primarily on the Jedinobeam  NOvA Simulation
shape of the energy spectrum.

= The v, sample is subdivided into |

four bins of hadronic energy
fraction.
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= The first quartile demonstrates the
best energy resolution, ~ 6.5%,
whereas the fourth quartile has the R
worst energy resolution, ~ 12.5%. reconstucted
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Enhanced neutrino beam exposure and re-tuned event selection algorithms have
contributed to new NOVA results [3]. In the 2024 analysis, the sensitivity to Ams3,
was improved to 1.5% uncertainty, which is the most precise single-experiment
measurement.
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