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Centre for Simulations of Superdense Fluids
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Centre for Simulations of Superdense Fluids

e new research group at UWr, established in September 2021

e dedicated to fluid-dynamical modeling of heavy-ion collisions at few GeV
collision energies (FAIR, J-PARC, RHIC BES, SPS)
e Team:

— head: Pasi Huovinen
— two post-docs: Michat Marczenko and Etele Molnar
— one post-doc to be hired
— one student to join during autumn 2022
e organised:
— this meeting

— 58. Karpacz Winter School of Theoretical Physics, June 19-25

e funding until the end of 2025
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Phase diagram
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Challenges

1. lower multiplicity = smaller system
—> larger deviations from equilibrium?
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3-fluid dynamics

in collaboration with lurii Karpenko and Jakub Cimerman at CVUT Prague

0 = 9,T"
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3-fluid dynamics

in collaboration with lurii Karpenko and Jakub Cimerman at CVUT Prague

0 = 9,1
= 04V" + 0,14 + 8,1y

T = target fluid
T/ = projectile fluid
TL" = fireball fluid
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3-fluid dynamics

01" (x) = ~F(x) + F(z)
0T (x) = ~Fi(x) + Fya)
0T (x) =  Fl(x)+ F(x) - Fyx) - F(x)
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3-fluid dynamics

0,11"(x) = —F(x)+ F(x)
0T (x) = ~Fu(x)+ Fiy(x)
0T (x) = Flla)+F(x) - Fy(x) - Fi()

baryon density (ng/ng) in reaction plane of Au+Au collision at Vsyy = 6.4 GeV, b = 6 fm
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dissipative fluid with 3 conserved charges

derive equations of motion from Boltzmann equation

O fa =0 = I, V¥ 4l

where q = {B,S,Q}
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dissipative fluid with 3 conserved charges

derive equations of motion from Boltzmann equation

O fa =0 = I, V¥ 4l

where q = {B,S,Q}

dynamical initialisation utilising source terms

9,1 (@) = —F(a)
8Tt (@) = —FY()
I8 (@) = Fi(x)+F(2)

where 7} and 7}, are not fluids but currents
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3-fluid hydrodynamics simulation

baryon density (ng/ng) in reaction plane of Au+Au collision at Vsyy = 6.4 GeV, b =6 fm
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CSSF

Centre for Simulations of Superdense Fluids

e research group at UWr
e for fluid dynamical modeling of heavy-ion collisions

e stay tuned!
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