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Introduction Trigger System & Simulation Studies
Proper modeling of nuclear effects in neutrino interactions, e.g. The trigger system is designed to maximize the amount of neutrino events recorded,
e initial state Fermi momentum and multinucleon effects while keeping the overall event rate below 1 Hz. 180 photomultiplier tubes (PMTs) per
e final state interactions cryostat send paired discriminated waveforms as inputs to the trigger hardware.
IS crucial to understanding neutrino energy reconstruction and calculation of signal Cosmic rays are the largest contributor to NUMI (CC) + Gosmics Efficiency + Argon39 (NuMI gates) (OR)
efficiencies in oscillation probability measurements. Cross section measurements in event rates due to ICARUS' position at [ '
liquid argon (LAr) in ICARUS using NuMI off-axis will cover the second oscillation ground level. .
maximum and extend into the region of the first oscillation maximum in DUNE. T .
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e 2 cyrostats, each approximately 3.6 m x 3.9 m x 19.9 m Depiction from [1] e 40 ADC waveform threshold g
e Each has 2 LAr time-projection chambers -~ e 2 PMT pair multiplicity T
(TPC) with cathode in the middle Yi s /B e OR PMT pair combination logic Maximal simulated trigger efficiency settings
e 3 wire planes per TPC measure ionization — < shown in red highlight.
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v beam at Fermiiab for VA an  Depiction of the NuMI beamline at Fermilab [2]. o Uses Tool-based Reconstruction Algorithm for Characterizing Showers (TRACS)
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120 S.tevtprotc;ns onto (mostly) T i Vi s _CC Vz e v, CC have a shower from final-state electron. Backgrounds include cosmics &
g[;)rap e ?rgte " duct q a0 o events with photons (119). Handles to tell signal from background include:
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Wealth of v and v. events for important  Charaed i o oy e e Vertex and shower reconstruction incredibly important LﬁKO
T e P Arged-elTTemt NErHine fhieractons expected o Split showers or wrong vertex can lead to seemingly -
cross-section measurements: per year, assuming 6x10<° POT per year. A wealth of events _ _ 018 IRV TSRS TS SRS I S S s o=
In the =1 GeV range are expected_ detaChed Shower, m|S|ead|ng dE/dX measurement | | dE/d f h[l\/leV/Cm] dE/dx
_ - : : : nitia X of a reco shower in
e lower part of the spectrum (esp. v, CC) useful cross-check related to SBN sterile search e Work s ongoing to improve vertex reconstruction, and . = "\ v. under certain
e v, and v, at =1 GeV provide important studies of nuclear effects relevant for DUNE Improvement expected by tuning shower characterization. qyiteria. pPeak is ~1 MIP in LAr.
Reco improvements are planned.
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