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Nuclear structures at high-energy HIC

J.Y.Jia, S. L. Huang, C.J. Zhang, PRC 105, 014906 (2022)
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Cluster structures in physics

Excitation energy/temperature
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Cluster structure for 10
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Cluster structure for 10

Excitation energy

99 999 9IVY IIIIIY VINIII

(7.27) (14.44) (19.17) (28.48)
O ©° 9 @iw

(7.16) (11.89) (21.21)

’ Ikeda Diagram ‘ @.73) , (14{)5)

(13.93)

10 " T T T

BE/A [MeV]
o

°3 W d
"
@ 11 Li M g 2 o
Mass [A
http://www.nndc.bnl.gov/gcalc/ Mass number sequence of reaction channels [ ]
PHYSICAL REVIEW C 97, 021304(R) (2018)
“Container” evolution for cluster structures in 1O
Y. Funaki
k endi
PRL 101, 082502 (2008) PHYSICAL REVIEW LETTERS 22 AUGUST 2008

a-Particle Condensation in 1°0 Studied with a Full Four-Body Orthogonality Condition
Model Calculation
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STAR results for O+0 collisions

From Jin-Hui Chen’s talk, QPT2023

Flow in O+0 collisions

Measurements of the Elliptic and Triangular

d+ Au and p + Au Collisions at
A/SNN = 200 GeV

M. I. Abdulhamid et al. (STAR Collaboration)
Phys. Rev. Lett. 130, 242301 — Published 15 June 2023

Azimuthal Anisotropies in Central *He + Au,

V,(HeAu) = v,(dAu) > v,(pAu)
V;(HeAu) = v;(dAu) = v;(pAu)
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Calculated by Giuliano

v,{4} drops much faster than v,{2} in central O+O collisions

€,{4}/e,{2} from nucleon or quark Glauber model with clusters
(e.g. a clusters) describes v,{4}/v,{2} better than without
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Nuclear structures in improved AMPT

A Transport Muti-Phase (AMPT) Model
A+B

HIJING energy in nucleon

excited strings and minijet partons spectators

ZPC (Zhang’s Parton Cascade)
till parton freezeout

Quark Coalescence

ART (A Relativistic Transport model for hadrons)

Z.W. Lin, C.M. Ko, B.A. Li, B. Zhang, S. Pal, PRC 72, 064901 (2005)
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Nuclear structures in improved AMPT

A Transport Muti-Phase (AMPT) Model
A+B

HIJING energy in nucleon
excited strings and minijet partons  spectators

fragment into partons

ZPC (Zhang’s Parton Cascade)
till parton freezeout

Quark Coalescence

ART (A Relativistic Transport model for hadrons)

Z.W. Lin, C.M. Ko, B.A. Li, B. Zhang, S. Pal, PRC 72, 064901 (2005)

1. Woods-Saxon

2. Tetrahedron

3. Square

4. ab initio
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Improved Version of the String Melting AMPT

A+B

y

HIUJING energy in nucleon
excited strings and minijet partons  spectators

fragment into partons

ZPC (Zhang’s Parton Cascade)
till parton freezeout

parton cross section o

Quark Coalescence

v \ 4

New quark coalescence model.
Improved heavy quark productions.

Modern set of parton distribution functions
in proton and impact parameter-dependent
nuclear shadowing.

ART (A Relativistic Transport model for hadrons)

Final particle spectra

Zi-Wei Lin, Liang Zheng, NUCL SCI TECH (2021) 32:113
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Improved AMPT Results
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» The baryon ratios in AMPT
with new coalescence are
consistent with data.
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» Improved AMPT model describes the
centrality dependences of charged
particles and (py) rather well.
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(pr) & v, in improved AMPT

P,
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» (pr) is reasonable in improved AMPT for O+0 collisions.
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(pr) & v, in improved AMPT
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» (pr) is reasonable in improved AMPT for O+0 collisions.
» Improved AMPT failed to reproduce data.
» The impact parameter dependence of v, is significant in AMPT,
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The formation time for each parton
7o = const - E/m%, 1, = E/m5

» The formation time dependence of &, & v, is significant in AMPT.
> v, at T, = 6T is close to data.



Initial parton distributions for different rb
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» The formation time affects the distributions of initial partons,
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» The effect of cluster structure is significant for v, and vs.

» The v, results are close to data and higher than data at central
collisions but lower at mid-central collisions.

» The v3 results are higher than data.
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» v, (pr) results are lower than data at pr > 1 GeV.

» v3(pr) results are close to data.
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Summary

» Improved AMPT roughly reproduce the STAR data.

» Different nuclear structures including cluster have
obviously effect on v,.

» Formation time has significant effect on v, in 0+0
collisions.
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Thank you for your attention!



