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Introduction & Motivation

Gl - LArTPCs provide 2D projections of a 3D event image with excellent spatial resolution. ggg time (us) Collection Plane
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- '\ electron reconstruction and e/y separation.
/ e - Proton decays: track and vertex reconstruction, calorimetry, photon detector
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Reconstruction Overview

DUNE utilises and contributes to LArSoft [4], the shared software framework for LArTPC experiments at
Fermilab.
- Two approaches, each use same information.
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- Filter noise and remove effects of field response and electronics response
through deconvolution [3].

- ‘Hit finding’ proceeds by finding ‘pulses’ above threshold in the deconvoluted
signal and fitting Gaussian peak to find properties (charge, peak time, width).
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Pattern Recognition Particle Identification

- The high quality spatial and calorimetric reconstruction
capabilities of LAr'TPCs facilitate excellent particle identification.
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- - PIDA [12]: good separation in
~IBp P Probi deposited energy as function
' of range.

- Similar slopes, different
intercepts; use intercepts to
perform PID.
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. : o - Information at start of shower can give info about particle type.
: = - Electrons: 1 mip (~2.1 MeV/cm), photons: 2 mip (~4.2 MeV/cm).
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- Particle ID demonstrations are strongly MC-based; work to
emulate using reconstruction is progressing well but still ongoing.

The Bottom Line

- After significant dedicated effort, event reconstruction in LArTPCs has reached an advanced level. DUNE has fully automatic reconstruction chain for signal processing, pattern recognition,
track and shower reconstruction and particle identification.
- The shared LArSoft framework has been instrumental in developments and collaboration of expertise.




