


PROSPECT-  
A Precision Reactor Neutrino 

Oscillation and Spectrum 
Experiment at the 85MW HFIR

COHERENT- 
Coherent elastic 

neutrino-nucleus scattering 
at SNS

Dark matter-
detectors technology

                             
HFIR core

SNS 
accelerator

LEGEND-
towards 1 tonne 76Ge experiment



LEGEND-
towards 1 tonne 76Ge experiment

PROSPECT-  
A Precision Reactor Neutrino 

Oscillation and Spectrum 
Experiment at the 85MW HFIR

COHERENT- 
Coherent elastic 

neutrino-nucleus scattering 
at SNS

Quantum Information 
Science-

Quantum Machine 
Learning

Dark matter-
detectors technology

                             
HFIR core

SNS 
accelerator

Machine Learning 
Applications-

Physics object 
reconstruction, 
classification.

Computational Resources
Through Oak Ridge Leadership Computing Facility: 

High-performance computing resources like Summit, access 
to quantum computing processors through D-Wave and IBM. 

Data resources like the HPSS archival system and the 
Spider II center-wide parallel file system.
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Single PMT Event Reconstruction
● ML techniques to maintain/improve 

particle-ID performance regardless 
of evolving detector conditions 
(single/double ended PMT readout).

● Supervised ML model trained on 
simulation and validated on 
experimental data.

● Improvement on cosmogenic 
background reduction.
 



                             

Positron ID through 
ortho-positronium tagging

● Attempting to perform Particle-ID at 
waveform level.

● NN to learn distortion in timing 
distribution of pulses caused by o-Ps 
formation.

● Great impact on background 
suppression!
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Siamese LSTM/CNN for Pulse 
Matching

● CNN’s vs LSTM’s?
● Hyperparameter tuning.
● Optimizing choice of 

input information.

 

MVA Analysis for Background 
Suppression

● Train model in MC only.
● Study impact of using 

discriminant on energy 
spectrum.
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