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• 𝑚𝑄 ≫ ΛQCD

•

• 𝑚𝑄≫ 𝑇QGP

•

•
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• 𝑐𝑢/𝑐𝑢

•

4: LO (pair production) , 1: NLO (E-loss, FE,GS)

XL Zhu, N. Xu, PF Zhuang,

Phys. Rev. Lett 100.152301Marlene Nahrgang et al

J. Phys.: Conf. Ser.(2014) 509 012047
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G.-L. Ma, A. Bzdak, Nucl. Phys. A 956, (2016) 745 

→ For transport models,

Partonic effect could contribute to flow formation

→ As the cross section of partonic 

interaction grows,

Signal strengthens at both sides

Fudan University, Xiaozhou Yu

Near Side, NS← →Far Side, FS

𝑐𝑐p p

𝐷

𝐷

trigger

associate



HP2026 Satellite Workshop on Jets and Heavy Flavor Physics

• L: Partonic Collision Times → Broadening Effect

• R: Changing Cross section → Affect Interactions

• Q: Could we apply a better Charm Production Will there be more “detailed” effects

Fudan University, Xiaozhou Yu

T. Edmonds, Nucl.Phys.A 966 (2017), 124-134 H. Wang, Nucl.Sci.Tech. 30 (2019) 12, 185
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•

•

•

•

• Partonic Evolution

• AMPT v2.26

• Using String-Melting to reconvert 
Hadrons back to Partons

• Evolve in AMPT

Hadron

Outstanding 

Heavy Quark Production
Comprehensive

Partonic Evolution Mechanism
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•

Differ

Would be different for 

RHIC or LHC energies

W. Jing GDRQCD 2024

a) Flavor excitation    (NLO process)

b) Flavor creation       (Hard Process)

c) Gluon splitting        (LO process)
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PYTHIA input

W. Jing GDRQCD 2024

Nucl. Sci. Tech. 32 (2021) 113

Remelt as parton string
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pp@200 GeV

T. Sjöstrand and M. van Zijl, Phys. Rev. D 36, 2019
STAR Collaboration, Nucl.Phys.A 757 (2005), 102-183
PHENIX Collaboration, Nucl.Phys.A 757 (2005) 184-283
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pp@200 GeV
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𝑁coll
tot

• Near Side (Left, Δ𝜙~0)
• NS Grows as 𝑁coll

total grows
• Prerequisite Already Collides ≠0

• Non-Monotonic: 
• Without Scatterings → With Scatterings

Fudan University, Xiaozhou Yu

• Far Side (Right, Δ𝜙~𝜋)

• FS Drops as 𝑁coll
total grows

• →broadening effect

• Similar trend for different pT range
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𝑁coll
tot

• 𝑁coll
total = 𝑁coll

trig
+𝑁coll

assoc

• The shape is not only affected from total collision times alone

• But also whether it has collide, especially on Near-Side

Fudan University, Xiaozhou Yu

Competition under 
high collision times
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• Present a clearer pattern

• Far side resembles 𝑁coll
total → Signal drops as 𝑁coll grows → broadening

• Both Collides→ NS and FS are similar→Weak Initial Contribution

Fudan University, Xiaozhou Yu
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pT 

• L: Zero Scattering, clear pT separation 

• M: Non-zero Scattering (one side), pT separates weaker, prominent at FS

• R: Non-zero Scattering (both sides), > 0.3, 1 GeV/c identical, correlation is 
mainly contributed from > 2 GeV/c

Fudan University, Xiaozhou Yu
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𝑐 → 𝐷)
• Above: Zero Scatterings

• Max diff between c and 
D at Near Side

• → Closer angle leads to 
coalescence J/ψ ?

• → Need more model 
study

• Below: Both Scatterings

• The correlation of c and
D become closer

• Experimentally,

• 𝐷ഥ𝐷 can be used to 
approximate 𝑐 ҧ𝑐
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• An innovative framework combining AMPT with PYTHIA input 

• exploit the advantages of both in studying partonic evolution

• Categorized charm quark interactions from the perspective of elastic scattering 

• Challenged the conventional assumption 

• that the correlation depends solely on the total number of collisions,

• But also whether a scattering occurred may be a more informative classification criterion

•
• 𝑒 𝜈

•

•

•
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Guo-Liang Ma, Adam Bzdak, Nucl. Phys. A 956, 745–748 
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