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• ProtoDUNE is now a rather ambiguous name 
• We have three detectors to think about! 

• ProtoDUNE-SP 

• ProtoDUNE-HD 

• ProtoDUNE-VD 

• The event reconstruction for all three of these detectors falls under 
DUNE’s ProtoDUNE DRA physics group 
• Convenors: Tingjun Yang and Leigh Whitehead 

• ProtoDUNE-HD Offline Coordinator: Jake Calcutt

Introduction
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• As far as the event reconstruction goes, we can consider ProtoDUNE-
SP as finished 
• Final data production was done last year, no plans for reprocessing 

• Comprehensive paper written and posted to the arXiv (finally!) 

• Now submitted to EPJC - let’s hope for a smooth review process

ProtoDUNE-SP
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https://arxiv.org/abs/2206.14521

https://arxiv.org/abs/2206.14521
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ProtoDUNE-SP
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• ProtoDUNE-HD is the successor to ProtoDUNE-SP 

• Key differences for event reconstruction: 
• There are now only four APAs 

• Two will be upside down to test the hanging mechanism for these APAs 

• The APAs start 1.4m farther downstream compared to ProtoDUNE-SP 

• New cold electronics 
• Hopefully this will be a transparent change for the event reconstruction 

• The above differences mean the coordinate system has changed 
• Maintain the definition that the bottom of the upstream end of the cathode 

is the origin 

• The new origin is at (0.0, -7.2, 144.93) in ProtoDUNE-SP coordinates

ProtoDUNE-HD
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• ProtoDUNE-HD is the successor to ProtoDUNE-SP 

• Key differences for event reconstruction: 
• There are now only four APAs 

• Two will be upside down to test the hanging mechanism for these APAs 

• The APAs start 1.4m farther downstream compared to ProtoDUNE-SP 

• New cold electronics 
• Hopefully this will be a transparent change for the event reconstruction 

• Detector should be switched on by the end of October 
• Most likely won’t have beam time this year 

• Expected beam will start in May 2023 (after CERN’s winter break) 

• We still need to be ready for cosmic data in October!

ProtoDUNE-HD
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• We have a first version of the geometry in LArSoft now 

• It has quite a few missing features, but gives us something to use 
• The two upside-down APAs aren’t upside down 

• The beam plug is very approximate but should be in the right place 

• I think the field cage may be incomplete 

• X-ARAPUCAs currently using the old design (from ProtoDUNE-SP) 

• Good enough to get started with 
• Detector is roughly the right size and in roughly the right place

Detector geometry
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• Beam simulation interface 
• Minor change to adjust for a change of coordinate system 

• Otherwise appears to work out-of-the-box 

• LArG4 
• Seems to work mostly out of the box 

• Detsim 
• TPC simulation running with same configuration as ProtoDUNE-SP 

• Currently no optical system hits produced 

• Pre-Pandora reco 
• Data preparation and WireCell running with ProtoDUNE-SP config

Current software status
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• I will show a few event displays here 
• They represent the simplest tests we could do for now 

• Use the ProtoDUNE-SP configuration with no changes 
• New Pandora geometry for ProtoDUNE-HD exported from LArSoft 

• It works! 
• Straight out of the box we see reconstructed particles 

• The first event showed a nice stitched cosmic ray

Pandora tests
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• Something

1 GeV/c pion + cosmic
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• Something

1 GeV/c positron + cosmics
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• Something

1 GeV/c positron + cosmics
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Beam positron has been reconstructed as a load of tracks and not a shower 
Seems likely that the beam-id failed (not a big surprise)
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• Something

1 GeV/c positron + cosmics
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• Something

1 GeV/c positron + cosmics
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Beam positron correctly identified and reconstructed as a shower



Leigh Whitehead - July 5th 2022

• I would like to include some of the new features in the default 
reconstruction for ProtoDUNE-HD 
• It’s role should be to test the (new) FD algorithms 

• Deep learning streaming 
• Small test on ProtoDUNE-SP simulation seemed promising 

• Important to be able to test the CNN on data! 

• More use of calorimetry information 

• Beam particle ID 
• Previous attempts to improve the BDT for ProtoDUNE-SP didn’t really 

make much progress 

• New ideas? Perhaps this could actually be simplified?

Pandora for ProtoDUNE-HD
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• ProtoDUNE-VD will be housed in the ProtoDUNE-DP cryostat 

• Design still seems to be evolving 
• But seems like there will be 2 CRPs 

• There will be a 3rd convenor for the DRA group with expertise for 
ProtoDUNE-VD 
• To be announced (very) soon 

• In terms of event reconstruction, I imagine we can use what has been 
developed for the vertical drift far detector

ProtoDUNE-VD
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• ProtoDUNE-SP paper finally appeared on the arXiv! 
• Submitted to EPJC 

• Work has started on ProtoDUNE-HD 
• Reconstruction looks to work OK from first event displays 

• Clearly need to study actual metrics soon 

• Decide the list of algorithms that will form the default reconstruction 

• Retune the different BDTs 

• It will be a busy few months to ensure that we are ready for when 
ProtoDUNE-HD starts up 

• We can expect ProtoDUNE-VD on a longer time scale than HD 
• Perhaps the middle of next year?

Summary
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