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* Introduction
* Anisotropic collective flow
* v, — [pr] correlation coefficient

* Results
e Sensitivity of v,, — [pr] correlation ton/s

« Comparison of v,, — [pr] correlation measured from vHLLE+UrQMD, AMPT,
EPOS

e Beam energy dependence of v,, — |pr] correlation
* Dependence of v,, — [pr] correlation on the event shape

 Summary and outlook



Anisotropic collective flow
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— [pT] correlation coefficient

. Pearson correlation coefficient (PCC) R and modified PCC p:

cov(vE, [pr]) cov(vg, [pr])

\/Var(v )\/Var( lpr])

\/ Var(vy) dynV/Ck
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vHLLE+UrQMD model for anisotropic flow at RHIC/LHC

ZW. Lin, C. M. Ko, B.A. Li, B. Zhang and S. Pal:

UrQMD + 3D viscous hydro model vHLLE+UrQMD

lurii Karpenko, Comput. Phys. Commun. 185 (2014), 3016
https://github.com/yukarpenko/vhlle

Parameters: from lu. A. Karpenko, P. Huovinen, H. Petersen, M. Bleicher,

Phys. Rev. C91 (2015) no.6, 064901 — good description of STAR
BES results for v, of inclusive charged hadrons (7.7-62.4 GeV)

Initial conditions: model UrQMD

QGP phase: 3D viscous hydro (VHLLE) with crossover EOS (XPT)

Hadronic phase: model UrQMD
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https://github.com/yukarpenko/vhlle

Analysis method
+ C: v2 measurements A B

. [pr] measurements . 2 o2

Covariance is calculated using 3 subevents:

cov(vZ, [pr]) = <;z gm0 )>

Dynamical variance of v?:
Var Wi ayn = va{2}* — va{4}* = C{2} - {4},

C§{2}=(<2>)\ =<<e2i( - )>>,C§{4}=((4))‘ —2((2))°

AC AC

(<4>)\A,C=<<62i( Rl )>>

Variance of the mean transverse momentum:

TGP X ) 1=

)
AC




Results: v,, — |

prl

correlation for different n/s
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e Var(v?) 4, and
cov((pg, ﬁ%ﬁ)decrease

with increasing values of
n/s

* \/Cx/{pT) and P(Uﬁé lpr])

show weak dependence on

n/s



Results: vy, — [pr]
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correlation f_or different models

* Good overall agreement
between VHLLE+UrQMD,
AMPT and EPOS models

e Reasonable agreement
with the values estimated
from the experimental
measurements



Results: energy dependence of v, — [pr] correlation
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Event shape engineering (ESE)

x10°
(@) AMPTAWALOGEY
1000 - W/ 0-20% 1 3 A B C D
- - 20:4072 :
, 0 \/ 0805 3 .
§ i 80-100 % 1 7 >
g % E 1 -0.35 0.35 1 1.5 2.5
: 3« AutAu events with different initial-state
o S YE configurations are selected using reduced flow
0 1 2 4

vector for a given centrality 10-50%:

2 2
0'12;_ (b) 10-50% _ B \/Qz,x + Qz,y QZ,x — ZD COS(Z(pd)
0.083— . — 1z 1/ND ’ Qz,y — ZD Sin(prd)
| * g, was measured in the subevent D (1.5 <7 < 2.5)

vol2}
|

o
o
II4|;II
|

q, (%)
N. Magdy, R. Lacey, PR B 821 (2021) 136625
12.07.2022 NUCLEUS-2022



Results: g,-dependence of v,, — |pr] correlation
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Ssummary

The model predictions for the p(vg, [pr]), cov(vg, [pr]), Sk /1), Var () ayn in Au+Au
collisions at \/syny=19.6-200 GeV were investigated using VHLLE+UrQMD hybrid model

Sensitivity of v,, — [pr] correlation to n/s:
* Var(vi)gyn and cov(vg, [pr]) decrease with increasing values of 11/s
« Jcr/{pr) and p(vé, [pr]) show weak dependence on /s
Comparison of the results from vHLLE+UrQMD with AMPT and EPOS models:
* Good overall agreement between vHLLE+UrQMD, AMPT and EPOS models
* Reasonable agreement with the values estimated from the experimental measurements
Beam-energy dependence of v,, — [pr] correlation:
* Var(vg)ayn and cov(vg, [pr]) increase with increasing beam energy +/Syy
 JCi/{pr)and p(vZ, [pr]) show weak dependence on \/syy

Event-shape dependence of v,, — [pr] correlation:
* /¢x/{pr) show weak g, dependence
« cov(v?, [pr]) and p(v2, [pr]) increase with increasing g,



Outlook

* Investigate beam-energy and event-shape dependence of the v; —
[p] correlation using VHLLE+UrQMD model

* Investigate feasibility of v, — [pr] correlation measurements for
lower beam energies where effect of spectators shadowing is
prevalent in the development of v,

e Study sensitivity of v, — [p1] correlation to different equation of
states in models within mean-field approach at lower beam energies

Thank you for your attention!
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Relations with initial-state variables for v,, and [p]
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