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. Motivations Missing Michel Energy

» Key demonstration for DUNE electron selection and energy reconstruction and to demonstrate DUNE far ] | |
detector capability to identify and reconstruct low-energy electron events. » ~24% ot Michel true energy Is ,10° DUNESProtoDUNE SP Simulation _______ 1 DUNE ProtoDUNE 5P Simustin
» The analysis is important to show that ProtoDUNE can use the topological / calorimetric information missing : : O

provided by the TPC to identify a specific topology. » Due to the hit reconstruction 29 o R
threshold, we lose 11% of the | . 5 6\\(\
Michel energy : | - : Q@\\
_ » Due to the hits outside Michel = | N\ :
DUNE/ProtoDUNE Experimen cone, we lose 13% of the Michel '

DUNE: Fermilab energy 5t . ; | % _l—\_‘-\—\*‘__\;

* 1300 km baseline Tl | > After. adding bOt_h izl b 8 10 12 14 16 18 20 T 810 12 14 16 18 20
e 70 kton |_|qu|d Argon Time PrOjeCtion Chamber (LAFTPC) Far B T ContrlbUthnS, we retrieve all of Missing Michel energy below hit reco threshold [MeV] Outside Cone Michel energy [MeV]
Detector (FD) at SURF, South Dakota, 1.5 km underground AT the Michel energy
Multiple technologies for the Near Detector (ND) at Fermilab

Will measure neutrino oscillation probability to determine mass
: chel Energy Resolution
ordering and CP violation phase; potential for BSM physics and e EE S gy

supernova neutrinos i | \ o(E) _ PP
5 » Michel resolution is parametrized by: £ ~7° E" E
& » The energy resolution improves after addlng both missing energy

DUNE:ProtoDUNE-SP Simulation

ProtoDUNE-single phase: 3
« ~7x6x7 m?3in charged test beam at CERN | £ @

» A crucial part of the DUNE effort towards the construction of the % contributions

first DUNE far detector module Im = » The constant term captures fluctuations in the missing energy

. ProtoDUNE-SP | operated from September 2018 to July 2020 ' 26 After recovering the missing energy, the fluctuations become
negligible.

Energy reconstruction | Energy resolution terms

. Event Selection Michel Reconstructio , Constant (po)|Stochastic (p;)| Noise (p,)

Cosmic muon-based nominal E-reconstruction " 0264+0.12 | 1.914+093 [7.54+3.05 10 2 e ey v

Nominal with recovered missing energy (MC only)| 0.00+0.15 | 1.24+0.22 |8.86+0.94

Look for some activity ProtoDU E-SF?,\

(some collect. plane hits) : : o a By
close to the end point of All hits confined inside a o\ men

the above-selected cone a.t the end pOin’[ Of o ‘- point -
muon the parent muon are Sk \ 1 Michel Reconstructed Energ onclusions and Future Directio

T \ taken to be Michel hits L e |
ety P ! - N charge o » Accuracy of the reconstructed Michel energy

Mu0n ‘:/ e ~Final © \ inside . . .
F“""”‘a’ ue qUallty ﬂ{  Lookfor J ) | sample : | _2 spectrum is > 98% » Developed Michel selection, reconstruction,

Sample ' Mlchel actlwty 2 7
e AR, | : 600 DUNE:ProtoDUNE-SP and energy -calibration tools important for

DUNE LArTPCs.

-- Achieved 95% event purity

-- Michel electron energy accuracy is >98%
» |dentified the major sources of the missing
energy
» Characterized the Michel energy resolution
» Michel paper will soon be sent out to the
collaboration for a review
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Looks for a long muon (collect. plane hits in a T 400

track that ends inside the range) is found, that : :

detector fiducial volume contains the final Michel
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Sample purity ~ 95% : | 100
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