
You Inst Logo

Study Of Charge and Light Correlation in Electron 
Beam Energy Response in ProtoDUNE-SP 

Zelimir Djurcic, Barnali Chowdhury

DOE 2022 Computing Consortium Meeting 
08.30.2022



You Inst Logo

Goal of the Study
• A primary focus of the DUNE experiment is to measure CP violation with 

neutrino and anti-neutrino beams. 
• The CP violation phase δCP measurement depends on both the rate of 

measured electron neutrino appearance events and on accuracy of 
neutrino energy scale. 

• The measurement requires an accurate reconstruction of the neutrino 
energy scale based on measurements of leptonic and hadronic 
components of the neutrino interaction. 

• In future DUNE oscillation analyses we will be looking for selection and 
reconstruction of electron showers from an electron neutrino appearance 
in DUNE Far Detector. 

• It is critical for DUNE experiment to understand the far detector LArTPC 
response to electromagnetic showers. 

• Our initial goal will be to start understanding detector response to test-
beam electrons (positrons) collected with ProtoDUNE-SP. 
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ProtoDUNE-SP LArTPC Overview 
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Beam Electron Study and Event Selection
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• We select beam electron events (from real data) through a series 
of cuts: 
- Number of hits in charge-collecting wires

- Cosine θ > 0.9: Charge shower direction consistent with beam direction

- Cherenkov counter detection, low/high pressure based on beam 
momentum 

- Time of flight selection. 
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Beam Electron Study and Event Selection
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ProtoDUNE-SP Charge Detection 
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Comparison of dE/dx values 

Reconstructed dE/dx distribution for different energies and data types. 
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Average dE/dx values and corresponding dE/dx ratios 
of data/MC 
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ProtoDUNE-SP Light Detection 
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Light and Charge Correlation 
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Light and Charge Correlation 
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Summary
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Thanks!
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