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Measurements of heavy-flavor hadrons at EIC span a broad range of physics interests

- Gluon density in nucleon/nucleus (previous studies in [1,2])
- Intrinsic charm
- Gluon TMDs

- Hadronization

Goal to study charm hadron
reconstruction with precision vertex
- Gluon polarization . _
detector and impact on Fcc
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Charm Hadron Distributions in DIS W,

|1] https://eic.github.io/software/pythia6.html
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Electron-proton collisions generated with PYTHIA 6 with eRHIC tuning |1]

Charm hadrons (and decay particles) predominately produced within |n|<3
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DV Reconstruction with Si1 Vertex Det.
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All-Si EIC Detector Concept

D0— K-7t+ reconstruction with fast simulation setup

- Pointing+vertex+momentum resolution Gaussian smearing

- PID-+Tracking

- Validated with GEANT simulation of a compact all-Si detector
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Reduced Cross-Section
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Charm Structure Functions
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Broad x-Q?2 coverage of charm structure functions (HERA z<0.1)
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Summary

Studies of D0 production in PYTHIA e-+p collisions with all-Si
detector
- Fast simulation studies verified with full GEANT simulation of all-Si detector
- Project precise (stat.) and broad coverage of charm structure functions Focc

Studies of nuclear modification and impact on nPDFs in progress
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Fast Simulation Validation W,

Central barrel

Reliability of fast-sim. D¢

All-Silicon Detector Concept
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[1] https://wiki.bnl.gov/sPHENIX /index.php/EIC SPHENIX FUN4ALL
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Fast Simulation Validation
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Fast Simulation Parameters
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n o,/p - 3T (%)|e,/p- 1.5T (%) a(DCA,s) (um)|pLll (GeV/e)
(-3.0-25) 0.1p@20 | 02p®50 | 60/pr @15 | 10
(-2.5,-2.0)| 0.02p ® 1.0 | 0.04:p & 2.0 60/pr & 15 10
(-2.0,-1.0)| 0.02p ® 1.0 | 0.04:p & 2.0 40/pr @ 10 10
(-1.0,1.0) | 0.02-p ® 0.5 | 0.04-p @ 1.0 30/pr &5 6
(1.0,2.0) | 0.02p @ 1.0 | 0.04:p & 2.0 40/pr @ 10 50
(2.0,2.5) | 0.02.p® 1.0 | 0.04:p & 2.0 60/pr & 15 50
(2.5,3.0) | 0.1-p @& 2.0 0.2:p & 5.0 60/pr @ 15 50
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Representative Statistical Uncertainties &/
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