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Motivation
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EoS Construction: Idea

Goal: construct the model that effectively describes the

<+ A
E transition from hadronic matter to quark-gluon plasma
To achieve this, we use the switching function approach
[PRC 90, 024915 (2014)]
P = fPyrc+ 1 = f)Pyocp
< < ' = ] =
. o=t s =t =0
T
HRG — constant part Perturbative QCD Switching function
6
Pypc = ) p; _ i - -1
HRG Z i Ppocp = zg F,(T, ) f= [e(T F(T,w)/AT 4 1]
i —
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EoS Construction: pQCD EoS

pQCD EoS known up to the 0(g®Ing ) [PRD 68, 054017 (2003)]
6
Ppocp = Zgi Fi(T, )
i=0
g°® contribution is a free parameter [PRD 67, 105008 (2003)]

6 6
Ppocp = zgiFi(T,,u) - Ppocp = ZgiFi(T,M) + g°Cs
i=0 i=0

Fastest apparent convergence renormalization scale:

_1 o 1 1
A=18688 x ez ¥, =L x(a,) = (E t "”‘f) i (E - iﬁf)

Three-loop running coupling: t = In A2 /A%,

1 (1 byInt b?(In?t—Int—1)+ byb, bi(An3t—25In?t—2Int+ 0.5) + 3byb,;b,In t)
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EoS Construction
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pQCD and HRG EoS are very close to each other over the wide range of chemical potentials

F(T,ug) = Ty — a?u% — b*us
T, = 190.7 MeV,a = 0.00115 MeV~1/2,

‘ Extract “distance of closest
b = 0.000256 MeV~3/4, AT = 7.5 MeV

approach” as the function of ug
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Results
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Results
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EoS Construction: TZIS
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Taylor expansion: 120;—
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15t order phase transition:

~ ~ 2

Pp(pe) = Pq(ﬂc) = (Ue — Hp)%cn — (.uc - .uq) Cq=Fg —Pp+ (.uc - ﬂq)nq — (e — tp)n

T—T,
Te

0.3265

fin(ue) = ﬁq(.uc) — An = 2(pe — ppdcn — 2(.“0 — .uq)cq =ng —np—An  An =n,
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EoS Construction: TZIS
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Conclusions & Outlook

Conclusions:

* We presented an effective equation of state of strongly interacting matter based
on switching function approach

®* The transition from hadrons to quark-gluon EoS tuned to describe the |QCD Data

®* The obtained equation of state shows good behaviour at sufficiently high values
of ug and can be used for hydrodynamic simulations of relativistic heavy ion
collisions

* 1%t order phase transition and critical endpoint was added to background EoS
using two zone interpolation scheme

Outlook:

®* Goal: Construct a tool to investigate the correlation between the existence and
position of the critical endpoint and observables in heavy ion collisions
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