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PID Motivation

Problem

Largesystematic uncertaintiestemming frommis-
identification of charged particles.

An exampleH iz mis-id.

Similar particles> regular PID is limited (e.g. Cherenkoy).

Solution
Use the novePulse Shape Discrimination (PSD) tool.

Discriminatebetweenhadronsandleptonsin the
Electromagnetic Calorimeter (EGh)ly.
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Physics Motivation

Example physics measuremerttsat wouldbenefit from
H hZ discrimination:

1. aSt adzNB¥SgQiQ © ++ © “ ' &’
Example migd: ¥ © * " [
2. MeasurementofQ 'Q © “ “ |cross section for

vacuum polarization measurements.
Example migd: Q 'Q © °

Both haveH, iz mis-identification, where a pure
“*  sample Is wanted.
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Electromagnetic Calorimeter (ECL)

ECLs responsible for:

A MeasuringLJ: N1 A C
energiesthrough
energy depositions.

Composed 08736Cs(TI)

crystalsarranged in aylinder Upper profile of the ECL
around the IP.
NI {]]]Barret £CL

Crystal measurements are Backward Forward

- : ECL ECL
digitizedin 31-length l N E3
waveforms The waveforms ar /IP éj
f!t to obtain energies, and S — —
times. | : —

Wednesday, June 8th, 2022 ALEXANDRE BEAUBIEN (ALEXANDREBEAUBIEN@UW\GCCA)



Pulse Shape Discrimination (PSD)
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Energy absorptionn the ECICs(TI)crystalshas
different pulseshapesbasedon thetype of energy
absorption.

Hadronicshower Mainly. electromagneticvs hadronic
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PSD ilCs(Tl)
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Training a Boosted Decision Tree

GBDTuses thecrystal informationof clustersfor 20 highest energy crystals:

1. Firystarr The fit type used on the crystal waveform to obtain the PSD informa-
tion. This variable take the value 0 if one gamma and one hadron templates
were used, 1 if two gamma and one hadron templates were used and 2 if diode

crossing templates were used.

2. Ettal - The total energy of the crystals.

crystal

hadron. o] o : et ala
3. Eder: The hadron energy contribution to the crystals.

4. Rerysiarr The distance of crystals to the center of the cluster.

Ut

. Werystarr The weight of the crystal. This variable is obtained from the clustering

algorithm and describes how strongly a particle relates to its associated cluster.
If there are not 20 crystals, fill with empty crystals.
Cluster Variables

1. E.usier: The total energy of the ECLCluster.

2. E1FE9: The ratio of energies of the central crystal, E1, and 3x3 crystals, E9,

around the central crystal.
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Evaluation Metrics

Metric usedto evaluate the models is theOC curve
AThreshold independentnetric

# of real pions predicted as pions

i -
7+ Efficiency =
Y total # of pions

# of real leptons predicted as pions

I= Fake Rate =
aRe RALe total # of leptons

Thearea under the ROC curve (AUEpDbtained to
guantify the model quality.
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