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Reminder

e Last Update
o  Statistical projections and resolution of hadronization and jet substructure variables were
shown for D% in jets with truth PID used for D° reconstruction
e This update
o Effect of using default vs requested PID parametrizations for D° reconstruction rather
than truth PID is investigated
e Analysis code is available on Github
o Inclusive jet analysis code found -- managed by Joe Osborn
o Heavy flavor jet analysis code found -- managed by Dillon Fitzgerald
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https://indico.bnl.gov/event/9082/contributions/40180/attachments/29793/46481/CharmJetSubstructureStudiesfortheEIC.pdf
https://github.com/osbornjd/EICJetSubstructure
https://github.com/dillfitz/EICJetSubstructure

Analysis Chain

Truth Level
1. Generate sample of 100 million e+p events for 18x275 GeV and 10x100 GeV collisions
a. PYTHIAG, all e+p sub processes included (MSEL=2 option)
2. Use truth level information to filter out events that satisfy the following criteria

a.  y*c —c— D%{Km, K'K, '} -- KK and murt are negligible contribution (note: y*q —q is PYTHIA process number 99)
b.  DYdecay products are within detector acceptance

3. Replace D° decay products with D% cluster particles into jets (anti k. R = 1), only write out those containing a D°

Reco Level

1. Check smear particle p and n against PID matrix parametrizations for 2 cases {default PID, requested PID}
a.  use truth mass and smeared momentum to calculate smeared energy if PID detection criteria is satisfied
2. Perform D° reconstruction with particles in PID acceptance

3. Replace D° decay products with D?, cluster particles into jets (anti k. R = 1), only write out those containing a D°
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PID Momentum Coverage
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DY in Jet Mass (18x275 GeV)
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Jet pT vs D° z (18x275 GeV)

e p,vszdistributions for D%in jets
for truth events, smeared events
with requested PID, and smeared
events with default PID in 18x275
GeV e+p collisions

e Signal lost from requested ->
default PID is not too significant
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DYin Jet Mass (10x100 GeV)
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e Invariant mass for D in jet shown
for truth events, smeared events
with requested PID and smeared
events with default PID in 10x100
GeV e+p collisions

e Both D decay products required to
be in PID acceptance
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PID
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Jet p, vs D?z (10x100 GeV)
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p; Vs z distributions for D° in jets
for truth events, smeared events
with requested PID, and smeared
events with default PID in 10x100
GeV e+p collisions

Signal lost from requested ->
default PID is again not too
significant
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Conclusions

e Similarly to the inclusive jet substructure program, the largest loss of
statistics is for high p. jets when using default PID requirements

e While high p; phase space is lost when going from requested to default
PID requirements, most of the z phase space is preserved
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