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At /DY probes charm-quark hadronization and the observed 04l < Proj. 100 o', ep 18 x 275 GeV i
non-universality of charm fragmentation across e*e™, e + p, I 1 <Ppr<10GeVic N
and pp collisions 03} ATHENA  _ocper
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PYTHIAB8 color-reconnection scenarios B ]
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ATHENA FastSim used 10 um SVT pixels; current ePIC full # of charged particles (Inl<3, p; > 0.2 GeVic)
simulation uses 20 um pixels with more realistic detector
effects and reconstruction arXIV:26O-8;9537-7-04/2025
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https://arxiv.org/abs/2608.05377
https://iopscience.iop.org/article/10.1088/1748-0221/17/10/P10019

26.07.1 campaign, e+p@ Vs(9x275) = 99.5 GeV, Q2 > 1 GeV?, Int. Lumi.; 2.5 fb"’
D? sample

o epic:/RECO/26.07.1/epic_craterlake/SIDIS/D0_ABCONV/HFsim-PYTHIA/pythia8.316-1.0/ep/9x275/q2_1

At sample

o epic:/RECO/26.07.1/epic_craterlake/SIDIS/Lc_ ABCONV/HFsim-PY THIA/pythia8.316-1.0/ep/9x275/92_1

NC, DIS sample

epic:/RECO/26.07.1/epic_craterlake/DIS/pythia8.316-1.0/NC/noRad/ep/9x275/92_1to10
epic:/RECO/26.07.1/epic_craterlake/DIS/pythia8.316-1.0/NC/noRad/ep/9x275/92_10to100
epic:/RECO/26.07.1/epic_craterlake/DIS/pythia8.316-1.0/NC/noRad/ep/9x275/92_100to1000
epic:/RECO/26.07.1/epic_craterlake/DIS/pythia8.316-1.0/NC/noRad/ep/9x275/q2_1000toINF
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26.04.1 campaign, e+p@ Vs(10x250) = 100 GeV, Q2 > 1 GeV?, Int. Lumi.: 2.5 fb™’
D? sample

o epic:/RECO/26.04.1/epic_craterlake/SIDIS/D0_ABCONV/HFsim-PYTHIA/pythia8.312-2.0/ep/10x250/92_1

At sample

o epic:/RECO/26.04.1/epic_craterlake/SIDIS/Lc_ ABCONV/HFsim-PYTHIA/pythia8.312-2.0/ep/10x250/g2_1

NC, DIS sample

epic:/RECO/26.04.1/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep/10x250/g2_1to10
epic:/RECO/26.04.1/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep/10x250/g2_10to100
epic:/RECO/26.04.1/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep/10x250/g2_100to1000
epic:/RECO/26.04.1/epic_craterlake/DIS/pythia6.428-1.0/NC/noRad/ep/10x250/g2_1000to10000
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D° decay Af decay

DO —)T[+K_ Ag. _)p7T+K_
(us, 321, 493.68 MeV) _
= (ud, 211, 139.57 MeV) Af:cud, 4122, 2286.46 + 0.14 MeV
- ct~60 um, B.R.: (6.37 + 0.21)%
p :uud, 2212, 938.27MeV
nt:ud, 211, 139.57MeV
D Decay
(cii, 421, 1864.84 + 0.17 MeV) ,:'-.\ o
ct~123 um, B.R.: (3.936 £ 0.030)% £} K™:us, 321, 493.66MeV
,lll:: ED“&cay Length
£ 3 % D° Decay detail
DCACA kg >

Primary Vertex

Phys. Rev. C 102, 014905 (2020)



https://journals.aps.org/prc/abstract/10.1103/PhysRevC.102.014905
https://pdg.lbl.gov/2026/listings/rpp2026-list-D-zero.pdf
https://pdg.lbl.gov/2026/listings/rpp2026-list-D-zero.pdf
https://pdg.lbl.gov/2026/listings/rpp2026-list-D-zero.pdf
https://pdg.lbl.gov/2026/listings/rpp2026-list-lambdac-plus.pdf
https://pdg.lbl.gov/2026/listings/rpp2026-list-lambdac-plus.pdf
https://pdg.lbl.gov/2026/listings/rpp2026-list-lambdac-plus.pdf

July campaign April campaign
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Compared the multiplicity with and without scattered electron for two campaigns

Github code used to remove scattered electron:
https://github.com/eic/snippets/blob/bd8d81e5e28980f1610170856055b99583acbb65/JetsAndHF/DO-
taggedjets/analysis.cxx#L457

TTreeReaderArray<int> ScatElecGenld = {treereader, "MCScatteredElectrons_obijldx.index"};
const int iScatElec = (ScatElecGenld.GetSize() > 0) ? ScatElecGenld[0] : -1;


https://github.com/eic/snippets/blob/bd8d81e5e28980f1610170856055b99583acbb65/JetsAndHF/D0-taggedjets/analysis.cxx
https://github.com/eic/snippets/blob/bd8d81e5e28980f1610170856055b99583acbb65/JetsAndHF/D0-taggedjets/analysis.cxx
https://github.com/eic/snippets/blob/bd8d81e5e28980f1610170856055b99583acbb65/JetsAndHF/D0-taggedjets/analysis.cxx
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HF sim July campaign April campaign
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https://docs.google.com/presentation/d/1S8AH_DhQQy0wKp6bhQ2W5HUNmZX2JX-X2Yze6fMOoOg/edit?slide=id.g3e19e8ce874_0_16

July campaign
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April campaign
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July campaign April campaign

DIS Sample e+p (9x275, @%> 1 GeV?) DIS Sample e+p (10x250, Q%> 1 GeV?)
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« Signal from DO sample

o Corrections:
v Weight factor of 3 on signal for Q% < 5 GeV?
v" Scaling to target luminosity 2.5 fb-"
Combinatorial background from DIS sample
o Scaling to target luminosity

Preselection cuts:'(mass_DO0 > 1.6 && mass_DO0 < 2.5) && dOxy_pi<100. && dOxy k<100. &&
decay_length <100.
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July campaign
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April campaign
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July campaign
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July campaign

After PID + Preselection
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After PID + Preselection
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July campaign

After PID + Preselection
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April campaign

After PID + Preselection
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« Signal from A} sample

o Corrections:
v Weight factor of 3 on signal for Q% < 5 GeV?
v" Scaling to target luminosity 2.5 fb-"
Combinatorial background from DIS sample
o Scaling to target luminosity

Preselection cuts:'(mass_Lcp > 1.8 && mass_Lcp < 2.8) && dOxy p<10. && dOxy pi<10. &&
dOxy k<10. && chi2 <10.’
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Mid rapidity

July campaign
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Mid rapidity

April campaign
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July campaign
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July campaign
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April campaign
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July campaign
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April campaign
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« Compared AT and D? production in different multiplicity classes for two
(April and July) campaigns.

« Working on Af /D? ratio vs multiplicity

 Plan for NIMA special issue, Oct 2026 with July campaign

* Request to give access to Overleaf

Thank you for your attention!
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https://docs.google.com/presentation/d/18TyC1E_D19BvYjiec5Wqp8Po1Vy7qGeeQLp7Jeb-UO8/edit?slide=id.g3ebbda033d1_1_72
https://www.overleaf.com/read/ckyrkfjfvhdx

