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Physics motivation and key measurements 1/8

» Study gluon dynamics inside nucleon/nucleus

# Charm F,, gluon helicity, gluon TMD measurements
(via open charm hadron and tagged charm jets)
Phys. Rev. D 104, 054002 (2021)

inside the nuclear medium

# Rea: open charm hadron (D mesons, A¢), D/B
tagged jets
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Open charm hadron measurements via hadronic decays
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» Key of precision heavy flavor hadron reconstruction = reduce the stat. err.

for the signal extraction
# High statistics (increase SG)
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Detector performance
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» Tracking and vertexing

dp/p [%]

p[GeV]

S

» PID with Cherenkov detectors and TOF: ir/K/p separation
# Forward: dRICH + TOF

# Barrel: DIRC + TOF
#+ Backward: mRICH/pfRICH




Fast simulation setup 4/8

» Single track smearing using parameters from fast simuation with ePIC baseline

tracking (assuming single pion resolution for all charged particles)

# p (magnitude) smeared by p resolution along the true p direction
# Vertex position smeared by DCA,, and DCA;

» No primary vertex smearing

» PID: m/K/p separation in certain mometum range
Table from the Yellow Report (YR)

#+ In the barrel region: no PID if particles can not reach :
DIRC @76cm: using 2r = p = p/(0.3B) = p7> 0.19GeV Detector Matrix
: g<r=p=p/Au. pr>U. Barrel < 6 GeV
for 1.7T
Forward <10 GeV
. Wi _ i ..
Without TOF: no r/K/p separation below the firing Backward <50 GeV

and detectable threshold for mr, no K/p separation
below the firing and detectable threshold for K

# With TOF: detector matrix parameters (low p range
identification covered by TOF)



Fast simulation: example of D measurement
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Pythia6 e+p @ 10+100 GeV, Min Bias (Q° > 10 GeV?), D in n [-3.0, 3.0}, p_[1.0, 2.0] GeV
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Precision of ReaA mesurement 6/8

» Projected stat. uncertainty on Rea
+ High accuracy for D% <1%
# Moderate accuracy for A.: 1-10%

» With or without TOF: negligible impact on D° measurement but larger impact
on Ac measurement
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Future plan: towards full simulation analysis 7/8

» Perform HF analysis in full simulation
# DIS events on S3 storage (DD4HEP + juggler/eicrecon)
%+ Pythia events, beam crossing
# Event vertex distribution: ox = 0.13mm, oy, = 0.008mm, o, = 35.6mm

» Available info
# Reconstructed particle momentum and matched MC true particles

» Missing info
# No clear ancestry information for MC true particles (cannot tag the decay ancestry)
# Reconstructed PID (currently using truth)
# No reconstructed primary vertex, no reconstructed secondary vertex
# DCA values not available (currently the tracking algorithm calculate them w.r.t
(0,0,0) rather than the true event vertex)

» More information needed for HF studies in full simulation

MCParticles.parents_begin = 0, 0, 1, 3, 5, 8, 12, 18, 25, 34, 45, 58, 73, 90, Parent and
109, 130, 152, 175, 199, 224 d hter ind
MCParticles.parents_end = @, 1, 3, 5, 8, 12, 18, 25, 34, 45, 58, 73, 90, 109; aughter index
130, 152, 175, 199, 224, 250 look wrong: only
MCParticles.daughters_begin = 0, 2, 5, 14, 24, 36, 50, 65, 86, 109, 134, 159, 27 MC parﬁdes
184, 209, 237, 265, 293, 321, 349, 379

MCParticles.daughters_end = 2, 5, 14, 24, 36, 50, 65, 86, 109, 134, 159, 184" saved in this event

209, 237, 265, 293, 321, 349, 379, 410



Summary and future plan 8/8

» Rich physics from heavy flavor measurements
» Good tracking/vertexing and PID performance with the EPIC detector

» Some fast simulation has been done: high precision measurement for D° and
Ac
» Next step: test in full simulation the key observables
# More information needed in the reconstructed output files
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Precision and physics impact 8/8
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