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-1) Energy Scales in LArTPCs

= Benefits to MeV-scale blip reconstruction:

« Tagging neutrons & y-rays from v-Ar
hadronic final-states for calorimetry

* PID for u/m capture-at-rest

« Supernovae & solar v detection
« 'Beyond Standard Model' searches
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—4) Radon-doping R&D Run
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= Ran from 2015-2021

= E-field: 274 V/cm
= 2.3 ms charge drift time

= 3 wire planes
= 3 mm wire spacing

= EXxposed to Booster & NuMl v
beamlines at FNAL, E,~ O(1GeV)

(3.2 ms saved per triggered readout event)

=  Sampling: 0.5us per time-tick
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-3) MeV-Scale Reconstruction in MicroBooNE

= TJools adapted from techniques pioneered by the ArgoNeuT [1] and MicroBooNE
[2] collaborations, and described in [4] = BlipReco algorithm in LArSoft

= Wire signals processed with low-threshold settings to enhance sensitivity at

electron energies < 1 MeV.

= Energy resolution for electrons: o~ 10% at 1 MeV, < 8% at 5 MeV
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-5) Calorimetric Data/MC Validation
» R&D data used to validate the MC at the MeV-scale by reconstructing
background-subtracted energy spectra of Bg;and ap,
= BiPo rate efficiency from MC: g,,m = (8-3 £ 4.2)%, with uncertainties in ap,
charge-quenching dominating the error
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-6) Ambient Rn Results & Conclusions

0.6 MicroBooNE Data | = No measurable BiPo rate in standard
" 654k off-b dout : YAl " .
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= Estimated %2°Rn level below DUNE's target
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This in-situ radiopurity measurement is the first of
its kind for a large single-phase LArTPC!
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v’ calorimetric capabilities to sub-MeV levels
v’ achievement of DUNE-required °22Rn levels

through standard LAr liquid filtration system
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-7) Ongoing MeV-scale Work in MicroBooNE

~ Blip XYZ Coordinates

= (Calibrations with y-rays from

radioactive 298T| in support struts +00

= Electron/proton PID for blips 50
= Proton/neutron-like content in

cosmic flux data
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