| R - (NNW
T bl b
7 o | b B
] ] HEHHE
NNANARND L 0 o
i BEEH

“““V
LL LD LR L

The VII-th International Conference on the
Initial Stages of High-Energy Nuclear
Collisions (I1S2023), Copenhagen.

Extracting initial conditions for
hydrodynamics from transport approach

Zuzana Paulinyova 23" June 2023
Hannah Elfner Copenhagen

3) FIAS Frankfurt Institute €
m for Advanced Studies &%
QEN

Frankfurt Institute of Advanced Studies,

Faculty of Science, P. J Safarik _
Frankfurt am Main, Germany

University, KoSice, Slovakia



I SMASH-VHLLE-hybrid model

A. Schifer et al.: Eur. .J.A 58 (2022) 11, 230

Initial condition:
extracting hadrons from hadron transport model SMASH at:

J. Weil et al.: Phys.Rev.C 94 (2016) 5, 054905
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Hydrodynamics:

hadrons’ energy and momentum and charges are smoothed out:
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3D viscous relativistic hydrodynamics VHLLE

lu. Karpenko: Comput.Phys.Commun. 185 (2014) 3016
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Particlization: Cooper-Frye sampling
Afterburner: SMASH



I SMASH-VHLLE-hybrid model

A. Schifer et al.: Eur. .J.A 58 (2022) 11, 230

Initial condition:
extracting hadrons from hadron transport model SMASH at:

J. Weil et al.: Phys.Rev.C 94 (2016) 5, 054905
R, +R,
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- designed with BES/SPS energies in mind
- naturally 3D
— T + charges: baryon number + electric charge

This work:
modification of how we use these initial conditions in hydro
— Au+Au at 200 GeV, 0-5% centrality



I Particles into hydro

y (fm)

Change A

* A different smearing kernel:

covariant formula

re+(r-uf
20°

D. Oliinychenko et al.: Phys.Rev.C 93 (2016) 3, 034905

Different fluctuations: will we
see it in the flow?
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Change B

Toy model for minijet energy
loss

Divide the hadrons into soft
Initial conditions and hard
minijtets: mr > 2 GeV

Energy loss:
2
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stop stop

Gaussian sources to hydro

D. Pablos et al.: Phys.Rev.C 106 (2022) 3, 034901



Azimuthal anisotropies

* Flow comparison:

— smearing kernel does not influence the energy density

geometry — no change in vz, Vs
— Mminijets reduce both v, and vs

0.09
¢+ eta-contracted kernel
0.08 - .
-+~ convariant kernel
0079 - minijets
0.06 - STAR data
0.05 I
o "._\‘\ ‘+
= e
0.04 - . e i
...... X
.“ ‘* ______ *‘"
0.03 - . ke
R e *
002 . ) . “,X' ..... x
;’.“-
0.01 - X
0.00 e : : :
0.0 0.5 1.0 1.5 2.0

pe (GeV/c)

2.5

0.12 ---¢-- eta-contracted kernel
-4~ convariant kernel
0.10 -2k minijets
STAR data \
0.08 k
",...':-1
m ot N
o064 e .
\\\“.‘-‘- ° .:
W 4 ¢*". .':
0.04 e STy
R *
0.02 - “““‘*'. ______ X
o
0.004 @
0.0 0.5 1.0 1.5 2.0 2.5
p: (GeV/c)



Future plans

Possible observables: longitudinal flow decorrelation, v;
Low energies: dynamical initialization

- W R.Hirayama, lu.Karpenko

High energies: IC comparison (N. Goetz)

All the codes mentioned are public, look for smash-vhlle-hybrid

here:
(=] £iLe]
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