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• We found a significant improvement on the 𝜈𝜏 classification neural network 
with a balanced sample. 

• Can expect potentially a substantial increase in the precision and recall 
across all categories by increasing the size of the dataset while keeping the 
number of events in each category roughly equal.

• Sensitivity studies using realistic FD events rates and future balanced-
dataset trained NuGraph version are forthcoming.

For More On NuGraph/NuTaus see:
#150 - NuGraph3: Towards Full LArTPC Reconstruction using GNNS
#162 - NuGraph2: A Graph Neural Network for Neutrino Event Reconstruction 
#130 - 3D-Reconstruction of Tau Neutrinos in LArTPC Detectors
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• We are interested in using NuGraph 
to do tau neutrino event selection 
which has many unique challenges 
that GNNs help solve. 

•  Specifically, the tau cannot be 
imaged in the TPC and signal and 
background is difficult

• DUNE will be able to collect a large 
sample of oscillated tau neutrino 
events.

• So far we have only studied the 
DUNE far detector in the reduced 
geometry.

• NuGraph - originally tested with MicroBooNE data[6],  showing  
efficiency and purity ~ 95% and consistency between wire planes 
~98% 

• The NuGraph2 architecture improved on the original NuGraph design 
by classifying hits according to particle type and using nexus 
connections between planes to utilize 3D context information

• We trained only the NuGraph2 model and have been gradually 
improving the classification of charged current tau neutrino events first 
by adding DUNE specific features and then by balancing our training 
data.

• The additional DUNE features gave only moderate improvements (still 
a WIP).

• Balancing the dataset across the classes by reducing the number of 
events in the other classes to the level of the tau charged current 
events had a much more significant improvement this is going to be the 
basis for a larger future training. 

Tau Neutrinos and DUNE
NuGraph 1 and 2

The Network for these results was trained on a Monte Carlo 
sample with the standard DUNE beam fluxes  using 

09_77_00d00 of the DUNE software the only changes from 
the base code was to keep full Geant4 EM truth information 
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