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Motivation

* Hadronization

* PYTHIA - default: MPI-based color reconnection (MPI-CR)
- newer: QCD-based color reconnection (QCD-CR)

initial PDF  hard process

hadronization

0 = f(X) 034 O-hard(x QZ) ®‘ non-perturbative

* Heavy quarks: m; > Agcp, pPQCD calculable
« p+p collisions: enhanced A} /DY ratio w.r.t fragmentation baseline in e*e"

introduction junction formation -> enhance baryon production

T

* ep collision in future EIC

* CR expected universal, never tested in ep
* clean initial condition, high statistics

Hadronization
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All silicon tracking detector for EIC

All-silicon tracker geometry

Details of the detector: arXiv:2102.08337

Detector performance

1 |op/p- 3T (%)|0(DCA+p) (4m)|prax (GeV/c)
(3.0,25)] 0.lp® 20 | 60/pr @ 15 10
(-2.5,-2.0) 0.02p® 1.0 | 60/pr @ 15 10
(-2.0,-1.0)| 0.02p & 1.0 | 40/pr & 10 10
(-1.0,1.0) | 0.02p & 05 | 30/pr & 5 6
(1.0,2.0) | 0.02p & 1.0 | 40/pr & 10 50
(2.0,2.5) | 0.02p @ 1.0 | 60/pr @ 15 50
(253.0) | 0.1p®20 | 60/pr @ 15 50
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https://physdiv.jlab.org/DetectorMatrix/

Detector set up

- Pointing resolution

- PID ability

- Momentum resolution with B=3 T

- Primary vertex resolution
- Tracking efficiency

From full Geant4 simulation
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Event simulation and accepta

* Events generated by PYTHIAG6 with EIC tune;

* Apply detector performance;

e Reconstruction channel:
Af - pK~n™ (B.r.=6.28% PDG)
D° - K~n* (B.r.=3.95% PDG)

e Expect much lower combinatorial background
w.r.t p+p collisions
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opology perf
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ormance and signal projection
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Improving signals with
topology variables;

Best significance achieved
at |n|<1.



Projected uncertainty for AJg/DO VS Pt
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* Precise measurements of charm baryon in future EIC collider;
 Ability to separate two CR frameworks at low p; with L=10 fb.
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Multiplicity dependence

Ac/ DO

s e
|_ ALICE Preliminary

pp, Vs=13TeV, lyl <05

[ syst. from data
Syst. from B feed-down

Multiplicity classes: Inl < 1.0
Data:
dN_, /dn: [ min-max], mean
—&— [ 14- 75), 39
—— [24.5-458], 28.1

* Multiplicity

- correlated with density of quarks and gluons in the final state

 Enhanced A} /D ratio at high multiplicity in p+p from ALICE
- similar structure predicted by QCD-based CR in PYTHIA
e EIC: high tracking efficiency

PYTHIAS (Mode2): JHEP 08 (2015) 003
dN,,/dn: mean

LLLLL

* 7.0% unc. on multipicity estimasion not shown |
+ 5,5% unc. on BR not shown
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Projected uncertainty for A¥ /DY vs multiplicity

* Nch: Number of charged particles at p;>0.2 GeV/c within |n|<3

* Clear separation at high multiplicity with different CR frameworks
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Ssummary

* Heavy flavor hadronization in a better-known initial state systems
- AL /DY university of CR framework in different collisions system
- MPI-CR same as fragmentation baseline, fails in p+p
- QCD-CR enhance baryon production in pp and high multiplicity ep collisions
* Charm baryon measurements in the future EIC
- high statistics, cleaner background

- better CR model separation power for A¥ /D° vs multiplicity w.r.t p;



4/15/21

Back ups
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Fast simulation procedure and A, reconstruction

* ep 18x275 GeV events generated by PYTHIA6 with EIC tune

https://eic.github.io/software/pythia6.html

* Smear primary vertex and single tracks by fast simulation
* Reconstruction channel At ¢t ~ 60 um

Signal: D n
A decay in PYTHIA
At > pK " non-resonant 3.4%
- pK*0  ~0.5%
— ATTK~ ~0.65%
— At missing A - pK~

Scale to PDG
B.R.=6.23%

Daughter
pair DCA

Combinatorial background
-pK ™™ right-sign
- Reject A resonance channel signals
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https://eic.github.io/software/pythia6.html

