MILO VERMEULEN 13-2-2019

SHOWER RECONSTRUCTION FROM
AN ANALYST'S PERSPECTIVE



BACKSTORY

» Search for n0 particles (major DUNE background)
» Look for n® = yy showers coming from the same vertex
» Compare reconstruction with Monte Carlo

» Need to extract (Pandora) shower information

» Position, length, direction, energy, best_plane, opening
angle, etc. etc.
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DATA SETS

» ProtoDUNE single n® events with standard Geant4 and
detector simulation

» Standard ProtoDUNE reconstruction
» Modified ProtoDUNE reconstruction

» DUNE single n% events with standard FD Geant4 and
detector simulation

» Standard DUNE FD reconstruction
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PROTODUNE MODIFIED RECONSTRUCTION

» Standard reco considers n%to be cosmic -> tries to split shower into
cosmic rays

» Difference from standard reconstruction:

> physics.producers.pandora.ShouldRunAllHitsCosmicReco: false
> physics.producers.pandora.ShouldRunStitching: false
> physics.producers.pandora.ShouldRunCosmicHitRemoval: false
> physics.producers.pandora.ShouldRunSlicing: false
> physics.producers.pandora.ShouldRunNeutrinoRecoOption: true

> physics.producers.pandora.ShouldRunCosmicRecoOption: false
> physics.producers.pandora.ShouldPerformSliceld: false

» ShouldRunNeutrinoRecoOption forces Pandora to consider the n% as a
test beam particle instead of cosmic
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DUNE STANDARD RECONSTRUCTION

» Single n% events generated with standard 10kt fcl
parameters
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SUMMARY AND PLANS

» Reconstructed showers in the form shown here often do
not seem to match actual showers

» Look more into Pandora shower reconstruction if needed

» N0 reconstruction cannot proceed without accurate shower
reconstruction



BACKUP
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