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I. Introduction
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Heavy ion collisions

* Nuclear densities

e Collision evolution
e Thermalization +
Hydrodynamic
* Transport

* Produced particles

* Flow
* High order cumulants
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Nuclear densities

Nuclear charge density distributions can be

* Woods-5axon distributions obtained by the electron scatting experiment
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Collision geometry and anisotropic flow
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Effect of deformation
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Au: f, = —0.131; U: g, =0.28
Knee structure of v2 distributions at
most-central U+U collisions
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Probe the nuclear deformation in HIC

(C) final states of heavy ion collisions using different deformed nuclei
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Effect of cluster correlations
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Isobar collisions

3.1B events for both Ru+Ru, Zr+Zr collected over 8 weeks
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II. Effect of isobar nuclear density on CME
measurements

H. Xu, X. Wang, H. L1, J. Zhao, Z. Lin, C. Shen, F. Wang ,

“Importance of Isobar Density Distributions on the Chiral Magnetic Effect Search
Physical Review Letters, 121, 022301 (2018)

arXiv:1710.03086
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Chiral magnetic effect
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Isobar collisions The isobar collisions was proposed to

measure the chiral magnetic effect.
S. Voloshin, PRL105, 172301 (2010)
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CME measured in Au+Au collisions
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DFT densities VS WS densities
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Static model: Monte Carlo Glauber model
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AMPT simulations
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collisions may have sizeable differences in v2,
thus the CME background



Multiplicity distributions

R H. Li, ct.al, PRC9S, 054907 (2018)
2°|%1.1
S|S | « The DFT and WS densities give the similar
predictions of the ratios of multiplicity
0‘95 distributions if the densities have same effective
: mass and charge radius.
0.8/ _ * While the previous WS parameters extracted
0 100 200 300 from charge density distributions give opposite
Nen (I<0-5) behaviors of the ratio of multiplicity
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[II. Neutron skin and multiplicity
distributions

H. L1, H. Xu, Y. Zhou, X. Wang, J. Zhao, L. Chen, F. Wang ,
“Probe the Neutron Skin with Ultrarelativistic Isobaric Collisions”

Physical Review Letters, in press
arXiv:1910.06170
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Nuclear density distributions oSHF T
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Additional density-dependent two-body forces to effectively simulate the
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Neutron skin thickness
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Heavy ion event generators

* Heavy 1on jet interaction generator (Hijing)

* A Multi-Phase Transport model (AMPT)

— Default (String fragmentation)

— String melting

 Ultra relativistic Quantum Molecular Dynamics (UrQMD)
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Multiplicity distributions
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The effect 1s hardly observable in a plot of the N;, distributions themselves.
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Ratios of Ny, distributions
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Neutron skin and particle production
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The R observable S
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R 1s a relative measure, much of experimental effects 3
5 > i i 7
cancel: S et S o
1. Track inefficiency: We use only 0-5% central collisions , where 2
the tracking efficiency is constant to a good degree z

©0-5%

2. Trigger inefficiency: the trigger inefficiency can be corrected A 0004f i .
in experiment. Even without correction, the uncertainty 1s about LA IC%PJ; )
2x10~*, negligible small. no%er # Hijing

-¥- AMPT-def
0.1 IO.I15I IO.I2 O I0.25

: . . . . Zr Aryp(fm)
Question: The R observable is actually a 1sospin insensitive

observable, why 1t have rather weak model dependence?

The particle production in relativistic heavy ion collisions is insensitive to the details of

the QCD physics, which 1s 1in contrast to the hadronic observables in low-energy studies.
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Probe the neutron skin thickness

Pb Ar,,(fm)
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The R observable 1n 1sobaric collisions at
ultra-relativistic energies provide a novel
approach to determine the neutron skin
thickness to a precision that may
comparable to or even exceed those
achieved by traditional low-energy nuclear
experiments.

STAR 1sobar collisions (2018):
* More statistics: 6.3 billion 1sobar events
* Less systematical uncertainty
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Neutron skin()

» The effect of nuclear densities on the relative differences of v, and (N_j) in isobaric
collisions are investigated.
* Such a premise may already be 1n stock 1n the 1sobar collision data taken at RHIC in 2018.
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Thank you for your attention!

“When one door closes, another door opens, but we so often look so long and so regretfully
upon the closed door, that we do not see the ones which open for us.”
— Alexander Graham Bell d
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