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QGP Signals in HIC

QGP has been formed at RHIC in
heavy-ion collision.
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Isobar Collision: A Way to Search CME in HIC
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Methodology:

Same background signal.

Different CME signal.

Take ratio to remove
background effect.
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Background signal:
Expected to be similar at 20-50%
centrality.



Isobar Collision: A Way to Search CME in HIC
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Isobar Collision: A Way to Probe Nuclear Structure
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Ratio of bulk observables can image the shape of the nuclei.

C. Zhang, J. Jia. Phys.Rev.Lett. 128 (2022) 2, 022301



Isobar Collision: A Way to Probe Nuclear Structure

Nuclear Isobar High energy
structure - collision Nuclear physics
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Constraint nuclear deformation in isobar collision.




Isobar Collision: A Way to Probe Nuclear Structure
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Current studies are mainly focus on the flows.
How about flow fluctuations and correlations?




A systematic study of deformation:
flow & flow fluctuation & flow correlation




Model setup

°Initial stage: TRENTO initial condition

*Pre-equilibrium dynamics: Free-streaming

*QGP evolution: VISH2+1

*Particalization: Cooper-Frye formula

*Hadronic scattering: UrQMD

B2 B3 Ry a
Ru-para-I  0.12 0.00 5.093 0.487
Ru-para-Il  0.16 0.00 5.093 0.471
Zr-para-I ~ 0.00 0.16 5.021 0.524
Zr-para-1I ~ 0.00 0.20 5.021 0.517

S. Zhao, H. Xu, Y. Liu, H. Song. arXiv: 2204.02387



Separate description of v {2} and v_{4}
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Quantitative description of v_{2}, but overestimate for v {4}

S. Zhao, H. Xu, Y. Liu, H. Song. arXiv: 2204.02387



Flow and flow fluctuation
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Roughly describe v, {2} ratio, but not for v {4} ratio in central collisions.

S. Zhao, H. Xu, Y. Liu, H. Song. arXiv: 2204.02387



Flow and flow fluctuation
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Flow correlation: Three-particle asymmetric cumulant
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Flow correlation: Three-particle asymmetric cumulant
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Nonlinear response
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Deformation would also affect the
nonlinear response between v, and

V,.

S. Zhao, H. Xu, Y. Liu, H. Song. arXiv: 2204.02387



Nonlinear response
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Nonlinear coefficient is insensitive to
the deformation, except possible
effects in the top 5% centrality.

S. Zhao, H. Xu, Y. Liu, H. Song. arXiv: 2204.02387



Summary

*[sobar collisions are good tools to study nuclear deformation.

“The behavior of R(v,{4}) at top 5% centrality class should be treat
carefully.

*ac,{3} would show more sensitivity to the nuclear deformation due to the
contributions from flow magnitude and event-plane angle correlation.

*Nonlinear coefficient is nearly insensitive to the nuclear structure.

*A simultaneous study of harmonic flow, flow fluctuation and correlations
may help to better constraint the deformation of Ru and Zr.
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Backup 0.1 | STAR Isobar blind analysis 1
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