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ProtoDUNE-BSM Software Area

• We have a new area on GitHub to hold our ProtoDUNE-BSM software and 
documentation

• Find it here: https://github.com/ProtoDUNE-BSM

• Send me/Hamza your GitHub username to be added – please keep your 
contributions here!

https://github.com/ProtoDUNE-BSM
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ProtoDUNE-BSM Repos

• Two main repos have so far been created and filled

Code for simulating MC with LArSoft 
(currently empty, but this will change soon)

LArSoft tools for processing our data from 
hdf5 -> reconstructed

General README for documentation

Tools by Hamza to analyse trigger 
information of raw data files
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LArSoftDataTools

• One LArSoft environment to help a user go from raw data to 
reconstructed data

• Submit many (1000s) jobs at a time to a cluster each with an input hdf5 
file and get reconstructed event files back

• Along the way use LArSoft filters to remove events that are 
background/not interesting

• So far have 3 filters – plan to add more

• LArSoft modules are modular – you add or remove different filters by 
changing a changing file
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LArSoftDataTools

• All filters so far happen at the decoder stage (converts data to art::ROOT 
format and generates raw::RawDigits)

Filter for SPS spill being ON/OFF

Trigger raw decoder (get TP/A/C in art format)

Filter to remove ground shakes

TPC raw decoder (get RawDigits)

Timing raw decoder (get RDTimeStamps)

Filter for incoming muon in APA 3
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LArSoftDataTools

• SPS spill filter reads in a csv file with 
SPS spill data from IFBeam – user 
can choose if they want a spill 
ON/OFF sample

• Ground shake filter loops through 
TCs and looks for a 
kADCSimpleWindow type TC

• Incoming muon filter is an upstream 
veto cut 

Filter for SPS spill being ON/OFF

Trigger raw decoder (get TP/A/C in art format)

Filter to remove ground shakes

TPC raw decoder (get RawDigits)

Timing raw decoder (get RDTimeStamps)

Filter for incoming muon in APA 3
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Muon Veto Filter

• Only works for APA 3 or 4 events 

• Finds centre of shower in trigger region – define a narrow time window 
around shower centre

• Track back to the first 40 channels of APA 3 – if >90% of first 40 channels 
have hits in narrow time window then remove

• This data event was removed by the filter

APA 3 APA 4
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Muon Veto Filter

• Only works for APA 3 or 4 events 

• Finds centre of shower in trigger region – define a narrow time window 
around shower centre

• Track back to the first 40 channels of APA 3 – if >90% of first 40 channels 
have hits in narrow time window then remove

• This data event passed the filter (obviously not a neutrino though)

APA 3 APA 4
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Next Steps

• So far run the 3 hdf5 files that contain Dario’s 3 neutrino candidates 
through this framework – all 3 candidates pass filters and ~75% of other 
events removed by filters

• TODO:

o More and better filters – ideally only want to be reconstructing 
‘interesting’ looking events (i.e. remove obvious muons before reco)

o Light matching – how difficult to get t0 from light? 

o Using the CRT – this could veto beam muons quite well 

o Update simulation – new neutrino fluxes from Josu
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