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ST ERIOUS EFFEC TIVENESS OF S
A INANICS

Applicability of fluid dynamics
One possibility:  Knudsen number << 1

New definition:  gradients around some reference configuration
(e.g., local equilibrium) are small when compared
to system temperature ~ stress tensor nearly isotropic.

fluid dynamics can match exact results even If the gradient corrections are of order unity

Ultra-relativistic collisions of protons exhibits the same flow features as much
larger systems produced in heavy-ion collisions




o ARDS Al TRACTOR SOLU IS

rapid convergence of the hydrodynamic gradient expansion !

not rapidly convergent, but Is actually a divergent series!

W Florkowski et al. Phys. Rev. D 94, | 14025

Heller and Spalinski demonstrated that the Borel-resummed gradient series unique
hydrodynamic attractor solution.

Hydrodynamics Beyond the Gradient Expansion: Resurgence and 10 18
Resummation i

Michal P. Heller and Michat Spalinski
Phys. Rev. Lett. 115, 072501 — Published 14 August 2015
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B iA Il A GENERAL FEATURSES

Conformal case with Bjorken symmetry P Romatschke PRL 120,012301 (2018)

Boltzmann AdS/CFT
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Non-conformal case with Bjorken symmetry
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S Jaiswal et al. Physics Letters B Volume 824, 10 January 2022, 136820

Gubser-flow and attractor from angular moments
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el | SOLUTION FOR FLUID VARIS S

-volution of energy density, longitudinal and transverse pressure
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INITIALISATION

Romatschke-Strickland form of inrtial anisotropic distribution
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Initial condrtions are set for different scaled shear and bulk viscosity
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SUIIAORT

x - Early time attractor seems to be influenced by force.

_ N - Force, however violates the exact Bjorken symmetry.

TN s e - Drcaling of Bjorken symmetry could be improved.
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- Numerical simulations with relaxed symmetry is preferable.
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H functions

PR FRA BHIDE

o 2 2
Hf [S’, S, m, a] - Jduu e_\/” Ep Hf (u,z,s,s’,a)




