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Intro: DUNE

The Deep Underground Neutrino Experiment (DUNE), starting operations ¢. 2030
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Two far detector prototypes at CERN, ProtoDUNE Horizontal Drift and Vertical Drift Iypical 1-view event display

- Time projecting chambers filled with liquid Argon
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Michel Electrons

Michel electrons
- Pt - esvyve with Ee=0-50 MeV
- Abundant in cosmics: ~1 /cmZ/s

- |deal for low-energy calibration
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Michel Electrons
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https://github.com/quelin-lechevranton/michel-module/blob/eb6b2f35bcd3cef95c43bbd020f72b75ead6aa9e/MichelAnalysis_module.cc

Stopping Muon Selection

select well reconstructed stopping muon candidates Using Pandora track reconstruction

Michel electron illustration
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Stopping Muon Selection

select well reconstructed stopping muon candidates Using Pandora track reconstruction

- (Quality cuts (length)

- Cathode crossing, for X reconstruction Michel electron illustration
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Stopping Muon Selection

quality + cathode + fiducial
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Stopping Muon Selection

quality + cathode + fiducial

select well reconstructed stopping muon candidates
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Stopping Muon Selection

quality + cathode + fiducial
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Michel Electron Selection

Select well reconstructed stopping muon candidates

- Quality cuts (length)
- Cathode crossing, for X reconstruction
- Fiducial cuts, 20cm marginin X, Y, Z, 1
- Calorimetry, search for a Bragg peak
Select Wiichel electron event candidates
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Michel Electron Selection

Select well reconstructed stopping muon candidates

- Quality cuts (length)

- Cathode crossing, for X reconstruction
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Michel Electron Selection

ProtoDUNE-VD: Simulation W.I.P.

Select well reconstructed stopping muon candidates
all tracks  full selection

- Quality cuts (length)
- Cathode crossing, for X reconstruction
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Michel Electron Selection

ProtoDUNE-VD: Simulation W.I.P.
Select well reconstructed stopping muon candidates
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Michel Electron Selection

ProtoDUNE-VD: Simulation W.I.P.
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Michel Electron Selection

ProtoDUNE-VD: Simulation W.I.P.
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Michel Zoology

Random reconstructed events passing selections in ProtoDUNE-VD
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Michel Electron Energy Spectra
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Michel Electron Energy Spectra

o + * — bad energy reconstruction
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Michel Electron Energy Spectra

05— + + — bad energy reconstruction
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Conclusion

Key point
- First Michel electron spectra in ProtoDUNE-VD and ProtoDUNE-HD

Perspectives
- Use under-development Al/ML solutions with SPINE (cf. Nived's poster)

- Michel electrons as a probe to DUNE low energy sensitivity and supernovae signal reconstruction capability
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