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1. DUNE/ProtoDUNE Experiment | 2. Event Displays

DUNE: SURF Fermilab M ootoDUNE-SP l
) 1 300 km basel i ne Sanford Underground Candidate
« 70 kton Liquid Argon Time Projection Chamber (LArTPC) Far T a = 0 f

Detector (FD) at SURF, South Dakota, 1.5 km underground [1] o€ I

* Multiple technologies for the Near Detector (ND) at Fermilab " s PSS rer
* Will measure neutrino oscillation probability to determine mass
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ordering and CP violation phase; potential for BSM physics and
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ProtoDUNE-SP
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ProtoDUNE-single phase:

e ~7x6x7 m?3in charged particle test beam at CERN

* A crucial part of the DUNE effort towards the construction of the
first DUNE far detector module

* ProtoDUNE-SP | operated from September 2018 to July 2020
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3. Michel Electron: Selection 1 (4. Reconstruction 1 5. Resolution 1
All hits confined inside a : » Michel resolution is parametrlzed by' G;:E) — Do ® Pl I;Z
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(some collect. plane hits) parent muon are taken to N » The energy rgsqlutlon Improves gfter adding the
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\ energy spectrum is derived ] M | J{)t'lr;he cpngtant term captures the resolution losses due
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6. Beam Electron: Selection 1 /. Reconstruction } (8. Resolution 1
" Seer Eleeter selEerer e eer >|Selected runs with different beam momentum » Beam electron resolution is parametrized by:
values
_ 2 2 2
» Evaluated the reconstructed electron shower 05/ E=\a*+(b/VE)'+(c/E)
ol 2 o [ L e T% exc.ud% i?fcomp,ete energies » True energy resolution for 1 GeV (1.2%, gray plot)
that the angle is showers. Different cut - : 1 I " I "
o 0SS e » Linear correlation between electron t?eam comparable to valqes found in other simulations for liquid
direction momenta. momentum and shower energy shows linear response | |argon (e.g. 1.68% in [3] )
/ / of TPC to electron beams
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9. Neutral pion: Selection 10. Reconstruction 1 (11 . Resolution 1
» 1 GeV beam sample
» EM CNN score > 0.5: Remove track-like daughter > 10 distribut i » The resolution for the neutral pion energy as a
ticles mass CIStrbUtion wE function of true energy after correction and
partici after correcting for the e . P
» # hits (total) > 80: Remove low completeness negative bias (-15%) in § Kinematic fitting is presented
showers the reconstructed shower i3 » The analysis will be updated after including more
» 3 cm < dist. <90 cm: Remove charged pions and o ' " data
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Purity: ~ 80%, Efficiency: ~ 37%
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