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Introduction Mu2e Detector Modeling Drift with ML

The Mu2e experiment searches for charged lepton flavor s o Detct A deep neural net (DNN) machine learning model is
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drifting ionized particles. This project analyzes the drift of Fig 3. Mu2e detector

ionized particles to help improve the momentum * Fermilab proton beam hits tungsten production

reconstruction process. target and produces muons

\.\\\\\\\\\\\\\
N\

: s F
Back d *Muons stop at aluminum target, muonic decay, or O R
ackgroun convert o L
tree gnerations of mttr eractions forco carrir - Detector solenoid with gradient field curves tracks of o7
ermions osons ] ] ] ] ] Drift time TOT

mass = =0.511 MIeV/C2 ~105.66 :\/IIeV/C2 ~1 7768I(::9V/c2 resu |t|ng IonIZIng partICIeS tOWardS StraW traCker boees o 82 e ¢ T ‘e . 5 :

charge | -1 o . 2 0'05_ 'i..;:. ‘ ‘.::',:-:.;:f. : AN O.Oé L ';,'3;”,.':;., ,:

- G W W S Straw Tracker e

2 X7
N elecﬂ’ "“ﬂl tau—, 8§ I Fig 6. Cross section of straw showing drift of ionized particles?; plots showing
4 B N R e [T —— N ' correlation between selected input variables and drift distance.
IC—> ., Vg . M . p47 3 ” O« | : :
% rer:-:-eu(ictrzﬁg n;r:::z?‘o ne::’aul"ino W boson gg ° Drlft tlme ° Angle between StraW

* Time-over-threshold and track
* Energy deposited Lorentz angle

7
/.
7
a

Fig 1. Three generations of charged and neutral leptons, and relevant force carriers gl
for CLFV muon-to-electron conversion’.
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- Standard Model (SM) predicts CLFV < 10 ol N0 The trained model shows a 20% improvement in
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free muon decay, decay-in-orbit, and monoenergetic conversion electron?.

explained by Beyond SM physics
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