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Motivation

@ azimuthal anisotropies of hadron transverse momentum distribution < anisotropies in the
initial conditions

@ measurable access to the initial state—profile of the energy-momentum deposition
@ initial states change from event to event = e-by-e fluctuations of anisotropic flow

@ Here: initial transverse energy-momentum profile depends on (space-time) rapidity
= (pseudo-)rapidity dependence of anisotropic flow

@ breaking of Bjorken symmetry (even at high collision energies)
= information about energy deposition into the initial state
= discriminatory power over initial state models

@ Test of initial conditions also at lower collision energies
@ This report: Au+Au collisions at /syny = 200 GeV and /syny = 27 GeV
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The hybrid model setup

@ Initial conditions
o Glauber Monte Carlo: GLISSANDO 2

[M. Rybczynski, G. Stefanek, W. Broniowski, P. Bozek, Comp.Phys.Commun. 185 (2014) 1579]

e uRQMD

[S.A.Bass, et al., Prog. Part. Nucl. Phys. 41 (1998) 225. M. Bleicher, et al., J. Phys. G: Nucl. Part. Phys. 25 (1999) 1859]

@ hydrodynamic evolution: 3D viscous model vHLLE
[lu. Karpenko, P. Huovinen, M. Bleicher, Comput.Phys.Commun. 185 (2014) 3016]

@ hadronic phase simulated by transport model: uURQMD
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GLISSANDO - extension to 3rd dimension

@ original GLISSANDO: entropy density in transverse plane according to the mixed model

sboy, )= "‘Z (1= )+ Nela] exp <_ (x =) + (v = y;)2>
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GLISSANDO - extension to 3rd dimension

@ original GLISSANDO: entropy density in transverse plane according to the mixed model
@ space-time rapidity profile fi.(ns) added

P. Bozek, W. Broniowski, Phys. Rev. C 85 (2012) 044910

s(%:y.11s) = ’{Z £+ (ns) [(1 —a)+ N,?Olla} exp <_ (x —xi)* + (v — Yi)2>
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GLISSANDO - extension to 3rd dimension

@ original GLISSANDO: entropy density in transverse plane according to the mixed model

s(x:y.11s) = “Z £+ (ns) [(1 —a)+ N,?Olla} exp <_ (x —xi)* + (v — Yi)2>

202
0.8
:l: 0.7
felns) = T—"H(s) for |ns| <y
™M 05 f. f,
_ 20 _ 2 o4
Hin) = exp <_(Ins| o) 2(!nsl no))
20',,7 0.2
0.1

0

Boris Tom3sik (Czech Technical University) Fluctuations and correlations of the anisotropic flow 29.5.2023 4/17



GLISSANDO - extension to 3rd dimension

@ original GLISSANDO: entropy density in transverse plane according to the mixed model
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uRQMD initial conditions

@ energy, momentum, baryon number and charge extracted from the participating hadrons

@ smeared among the hydrodynamic cells

(Xh - Xc)2 (Yh - .yC)2 2 2 (nh - nC)2>
w X exp <— - — 7 To
. G
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Hydro and transport part

@ Hydrodynamics: vHLLE

o Muller-Israel-Stewart equations
o chiral EoS (crossover)

@ particlisation

o Cooper-Frye sampling of hadron production
@ viscous corrections included
e oversampling

@ transport model: uRQMD
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Tuning of the model—fitting basic observables—rapidity spectra
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Tuning of the model—fitting basic observables—pt spectra
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Tuning of the model—fitting basic observables—elliptic flow
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Results: rapidity dependence of the elliptic flow
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Longitudinal decorrelation of anisotropic flow
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The mechanism of decorrelation

varying amplitude of the flow anisotropy
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The mechanism of decorrelation

varying amplitude of the flow anisotropy
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The mechanism of decorrelation

varying amplitude of the flow anisotropy
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The mechanism of decorrelation

varying amplitude of the flow anisotropy varying angle of the flow anisotropy
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The mechanism of decorrelation

varying amplitude of the flow anisotropy varying angle of the flow anisotropy
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The mechanism of decorrelation

varying amplitude of the flow anisotropy
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varying angle of the flow anisotropy
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The mechanism of anisotoropy decorrelation
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The effect of rescattering
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Decorrelation in the initial conditions
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Decorrelation in the initial conditions
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The effect of smearing in uRQMD initial conditions
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Conclusions

@ longitudinal flow anisotropy decorrelation seems to prefer Glauber MC over uRQMD
initial conditions for Au+Au collisions at 27 GeV

e mainly caused by flow angle decorrelations (like at 200 GeV)
e corresponds to decorrelation of the initial conditions
e too small rapidity smearing in uRQMD initial conditions

@ Outlook: look at decorrelation in transverse momentum
[ALICE collab: arXiv:2206.04574]
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Values of parameters

Vs [GeV] || 27 | 72 | 200
70 [fm/c] 1.0 0.7 | 04
n/s 0.12 0.08 | 0.08
Mo 0.89—-02x | 1.8 | 15
oy 1.09-02y | 0.7 | 1.4
nm 1.0 1.8 [3.36

nB 1.33-0.32y | 2.2

oB 0.79 — 021y | 1.0
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