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Abstract

The fluidity of the quark-gluon plasma allows one to experimentally explore QCD thermodynamics. We study how different
the equation of state (EoS) in a heavy-ion collision can be from the one by lattice QCD. We find in hydrodynamic simulation

that the EoS with the effective number of degrees of freedom equal to or larger than that of lattice QCD are favored.

1. Introduction > We may see a different EoS in nuclear collisions for various reasons:
» Equation of state: static relation among thermodynamic variables Finite size effect Chemical equilibration Strong magnetic field
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2. Thermodynamic quantities and observables 3. Equation of state
> Entropy density vs. Particle number > Starting from lattice QCD (EOS L), we vary the number of degrees of
T o i freedom (EOS A-C) and the crossover temperature (EOS D-F)
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Tor : effective temperature when transverse expansion starts :
R, : effective radius of the medium where R; = 2({|x(70)|?) — [{(x(79))|?)
1y :freeze-out temperature *Fixed at lower T' by hadron resonance gas for energy-momentum
a :dimensionless constant factor conservation at freeze-out

> Determinea and b from Sec. 2 theoretically using a hydrodynamic
s 5 model (Au-Au, 0-5 %) with different EoS and collisions energies
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4. Corrections for viscosity and decay 5. Results
> Non-equilibrium processes play important roles in heavy-ion collisions > Viscous hydrodynamic results 'E
. with hadronic decay compared to i
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6. Summary and outlook

» QCD equation of state is constrained using (my) and dN/dy at various collision energies
> The equation of state with the effective number of degrees of freedom equal to or larger than that of lattice QCD is found to be favored

> Future prospects include extraction of the QCD equation of state at finite density from the experimental data of Beam Energy Scan programs

Contact address: akihiko.monnai@kek.jp




