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Motivation

• Baryon asymmetry of the universe motivates baryon 

number violating process (BNV) search

• The Deep Underground Neutrino Experiment (DUNE) will 

be a new neutrino observatory and nucleon decay detector

• DUNE investigates spontaneous conversion of a neutron to 

an antineutron 𝑛 → ത𝑛  bound in argon nuclei

• This analysis uses DUNE Far Detector simulations

DUNE Far Detector simulation

• 𝑛 → ത𝑛 is signal in this study

• Post-oscillation, antineutron 

annihilates with nucleon

• Product particles are mostly 

pions in many directions

Signal/Background Features

Classification Pre-cuts

• 100k simulated signal and background events

• Reject all events with

• < 2 reconstructed particles

• > 980 MeV total reconstructed momentum

• > 1800 MeV total visible energy

Feature Variables

• Features variables include 

reconstructed

• Multiplicity

• Kinematics

• Isotropy

Preliminary Results
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• Currently have a 3.0% signal efficiency at 99.98% 

background rejection

• Corresponds to 90% C.L. free 𝑛 → ത𝑛 lifetime limit of 

5.16 × 108 s with 400 kton∙yr exposure of DUNE Far 

Detector (without systematic uncertainty analysis)

• Atmospheric neutrinos 

are dominant background 

for 𝑛 → ത𝑛 search

• Product particles exhibit 

preferential direction

• Experiment with BDT parameters to prevent overtraining

• Experiment different input feature variables

• Optimize an analysis cut towards best sensitivity

Future Work

Cut value
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