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Neutrino Simulation

LArSoft ProtoDUNE-HD 
geometry origin – generate 
events with respect to this 
origin
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• Simulate neutrinos 
coming from T2-
target in NP04

• First need a flux
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Creating a Gsimple Flux File
• Josu provided neutrino flux files in text format: 

https://cernbox.cern.ch/files/link/public/MbllMUqo2wxMbZC?tiles-size=1&items-per-
page=100&view-mode=resource-table

• Convert this format into the “Gsimple” format that is readable by GENIE in LArSoft

• Make ROOT TTree and define a “flux window” for neutrino rays to originate from
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Creating a Gsimple Flux File
• In flux simulation NP04 assumed to be 7x6x6m

• Define flux window to be 10x10m just upstream from the cryostat – should be good enough

• Text file gives the position of the hadron decay relative to the decay – calculate the position of 
the neutrino on the flux window in detector coordinate system 
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Creating a Gsimple Flux File
• Get some sensible results for the neutrino 

ray origin

• Now can generate some neutrinos!
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Creating a Gsimple Flux File
• Neutrino energies go up to ~ 100sGeV

• Simulate 400 neutrino events (not all are in TPC)

Gsimple flux file Generated by GENIE
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Neutrino Events
• ~60GeV muon neutrino

• Produces a ~50GeV muon

• Lots of hadronic activity as well
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Neutrino Simulation
• ~90GeV muon neutrino

• Produces a ~35GeV muon

• See activity going across two TPC volumes

T1 T5
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Neutrino Simulation
• ~50GeV electron neutrino

• Produces a ~17GeV electron

• Lots of hadronic activity as well

T5
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Neutrino Simulation
• ~20GeV neutral current event

• High energy event with lots of 
hadrons cross 2 TPCs

T2 T6
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Neutrino Simulation
• Detector simulation up and running for neutrinos

• Trigger primitive analysis can be performed on neutrino events as well (see 
work by Parshathi next!)

• Some future updates to the flux simulation:

o We have the correct T2-NP04 geometry now

o Need to apply a correct weighting to neutrino events to get the correct 
signal/background calculations

o With the above two things we can generate a realistic neutrino sample!
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Thanks for listening!
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Trigger Primitive Analysis for Neutrinos
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