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Heavy Quark Potential in the Relativistic Heavy-ion Collisions
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(1. College of Science, Tianjin University, Tianjin 300354, China;
2. Department of Modern Physics, University of Science and Technology of China, Hefei 230026, China,
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Abstract: In a high-temperature and high-density quark-gluon plasma (QGP), the thermal partons modify the heavy quark po-
tential. It is widely accepted that the real part of the heavy quark potential should fall within the range of the free energy F and
the internal energy U of heavy quarkonium, depending on the temperature. The imaginary part of the interaction potential of
heavy quarkonium is derived from the Landau damping effect. In this study, we investigate the evolution of the wave function
of heavy quarkonium in the QGP and calculate the nuclear modification factor of heavy quarkonium using the time-dependent
Schrédinger equation model and different interaction potentials for heavy quarks. We simultaneously consider both the cold
nuclear effects and the hot nuclear effects, and compare the theoretical calculations of the nuclear modification factor of bot-
tomonium with experimental data. Our findings reveal that when the real part of the interaction potential of heavy quarkonium
approaches the internal energy U, it can better explain the experimental phenomena. Additionally, we observe the phenomen-
on of sequential suppression of different bottomonium states, indicating that higher excited states of bottomonium are more
easily dissociated due to their smaller binding energies. The Schrodinger equation model is a valuable tool for establishing a
direct connection between the finite-temperature heavy quark potential and experimental observables, and for determining the
form of the interaction potential.

Key words: quark-gluon plasma; relativistic heavy-ion collisions; heavy quarkonium; heavy quark potential; Schrodinger
equation

Received date: 13 Jun. 2023; Revised date: 10 Jan. 2024
Foundation item: National Natural Science Foundation of China (12175165)
1) E-mail: baoyi.chen@tju.edu.cn


https://doi.org/10.1103/PhysRevD.85.054503
https://doi.org/10.1103/PhysRevD.85.054503
https://doi.org/10.1103/PhysRevD.85.054503
https://doi.org/10.1103/PhysRevD.85.054503
https://doi.org/10.1103/PhysRevD.85.054503
https://doi.org/10.1016/0370-2693(86)91404-8
https://doi.org/10.1016/0370-2693(86)91404-8
https://doi.org/10.1016/0370-2693(86)91404-8
https://doi.org/10.1016/0370-2693(86)91404-8
https://doi.org/10.1016/j.nuclphysa.2017.06.040
https://doi.org/10.1016/j.nuclphysa.2017.06.040
https://doi.org/10.1016/j.nuclphysa.2017.06.040
https://doi.org/10.1016/j.nuclphysa.2017.06.040
https://doi.org/10.1016/j.physletb.2017.04.031
https://doi.org/10.1016/j.physletb.2017.04.031
https://doi.org/10.1016/j.physletb.2017.04.031
https://doi.org/10.1016/j.physletb.2017.04.031
https://doi.org/10.1103/PhysRevLett.97.232301
https://doi.org/10.1103/PhysRevLett.97.232301
https://doi.org/10.1103/PhysRevLett.97.232301
https://doi.org/10.1103/PhysRevLett.97.232301
https://doi.org/10.1016/j.nuclphysa.2015.09.006
https://doi.org/10.1016/j.nuclphysa.2015.09.006
https://doi.org/10.1016/j.nuclphysa.2015.09.006
https://doi.org/10.1016/j.nuclphysa.2015.09.006
https://doi.org/10.1007/JHEP01(2021)046
https://doi.org/10.1007/JHEP01(2021)046
https://doi.org/10.1007/JHEP01(2021)046
https://doi.org/10.1007/JHEP01(2021)046
https://doi.org/10.1007/JHEP03(2021)235
https://doi.org/10.1007/JHEP03(2021)235
https://doi.org/10.1007/JHEP03(2021)235
https://doi.org/10.1007/JHEP03(2021)235
https://doi.org/10.1016/j.physletb.2023.137774
https://doi.org/10.1016/j.physletb.2023.137774
https://doi.org/10.1016/j.physletb.2023.137774
https://doi.org/10.1016/j.physletb.2023.137774
https://doi.org/10.1088/1674-1137/ac7fe6
https://doi.org/10.1088/1674-1137/ac7fe6
https://doi.org/10.1088/1674-1137/ac7fe6
https://doi.org/10.1088/1674-1137/ac7fe6
https://doi.org/10.1088/1674-1137/ac7fe6
https://doi.org/10.1103/PhysRevD.105.014017
https://doi.org/10.1103/PhysRevD.105.014017
https://doi.org/10.1103/PhysRevD.105.014017
https://doi.org/10.1103/PhysRevD.105.014017
https://doi.org/10.1103/PhysRevD.105.014017
https://doi.org/10.1103/PhysRevD.105.014017
https://doi.org/10.1088/1126-6708/2009/04/065
https://doi.org/10.1088/1126-6708/2009/04/065
https://doi.org/10.1088/1126-6708/2009/04/065
mailto:baoyi.chen@tju.edu.cn

	0 引言
	1 理论模型
	1.1 薛定谔方程
	1.2 核修正因子
	1.3 介质温度演化

	2 在重离子碰撞中的计算结果
	3 结论
	参考文献

