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DUNE
• Long baseline neutrino experiment designed to resolve the mass 

hierarchy & make measurements of oscillation parameters
• Makes use of liquid argon time projection chambers (LArTPC’s) 

for both the Near & Far detectors
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The 2x2 Prototype
• The 2x2 consists of 4 

prototype near detector 
modules, surrounded by 
reinstalled MINERvA planes.
a

• Located in MINOS 
underground hall at FermiLab 
where it is exposed to the 
NuMI neutrino beam.
a

• First demonstration of 
pixelated LArTPC in a neutrino 
beam
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MINERvA
● Fine-grained plastic scintillator detector designed to make precise cross 

section measurements on various nuclear targets
● Low energy thresholds & relative ease of installation make MINERvA an 

attractive option for enhancing the 2x2 experiment
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Physics Enhancements
• The 2x2 on its own is not large enough to contain 

hadrons or easily tag muons

• Particles which punch out the downstream portion of 
MINERvA are almost guaranteed to be muons 

• Veto upstream interactions

• Additional calorimetry for uncontained particles
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Installation
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Calibrations & Software
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• Currently most of 
the MINERvA for 
2x2 effort is on 
re-implementing & 
re-validating the 
various calibration 
stages 

• Software is often 
re-usable, but many 
modifications & 
updates required 
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Calibrations cont.
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• In some cases calibration 
constants can be reused 

• Most need to be 
recalculated for the new 
configuration and aged 
components
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Challenges
• Track Matching
• Multiple data acquisition systems (DAQs), possibility for 

asynchronous data taking
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Preliminary

• 3 separate data streams 
being merged into the 
same analysis files:

- 2x2 Charge Readout
- 2x2 Light Readout
- MINERvA
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First 2x2 Neutrino data events
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MC Event with 2x2 LAr spill

Data event taken July 06, 2023

Preliminary
Preliminary
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Conclusion
• MINERvA is what takes 2x2 from a demonstrator to an 

experiment of its own
• Several analogies to later plans of ND-LAr + TMS 
• First full 2x2 run expected to begin soon
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Backup
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Installation
•
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•
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MINERvA Collaboration
•
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Physics Enhancements
• The 2x2 on its own is not large enough to contain 

hadrons or easily tag muons.

• Particles which punch out the downstream portion of 
MINERvA are almost guaranteed to be muons 

• Veto upstream interactions

• Electromagnetic & hadronic calorimetry for uncontained 
particles
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