Flavor equilibration of the quark-gluon plasma
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How can we observe quark chemical U
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equilibration in the QGP? Theory €

Equilibration in Heavy Ion Collisions Model: Partial Chemical Equilibrium

Figure: Hannah Elfner (MADAI collaboration)

1
2
3
4.
5
6

» We assume the QGP forms as fluid of thermalized gluons and zero (anti)quarks

 Equation of state transitions from Ny = 0 to Ny = 2 + 1 with shifting critical

temperature T,(y, ) that increases with distance from equilibrium

Success of gluon saturation models (e.g., IP-Glasma?) suggests - HighT: p (T V) =y PNs=2+1 . Tenp=2+1 1y )szf=o . Ten =0

el : . q b T4 T ( ) 7 T4 T ( )
the initial state is gluon-dominated c\¥q c\Vq
Conventional hydrodynamic models initialize QGP in thermal » Low T: Hadron resonance gas with hadronic fugacities: Ameson = 08574 +0.15

and chemical equilibrium
Theoretical predictions for quark chemical equilibration times

vary2: the QGP likely forms out of equilibrium

Our goal: study the evolution of the QGP in a scenario where

(anti)quarks are produced during hydrodynamic stage

We model thlS using local o 0.1 0.2 0.3 . (%iv) 0.5 0.6 0.7 0.5 1.0 1.5 2_.’_(;TC 2.5 3.0 3.5
quark fugacity y, with 0.8 - Specific shear and bulk viscosities (n/s and {/s respectively) are functions of (T,y,,)
relaxation time 7,3: §0-6 - Particlization occurs at T, (), ) using Cooper-Frye prescription with y,-dependent
To — Ty o —— Teq =0 fc (equiibrium) corrections to hadron distribution functions and viscous corrections
Yq (TP) =1 —exp ( Teq ) v — iig;g * Implemented in: MUSIC#4 (hydrodynamics) and iS3D5 (particlization)
h - 4 6 : 10 « Initial conditions: 2.76 TeV Pb-Pb events generated by T ENTo®
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