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Searching for critical point
g e

via cumulants of Particle multiplici’ties
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Dgnamics of QGP near

e —_—

critical Point

* Awag from CP Dgnamics of QGP well described bg Hgdroclgnamics

» Near CP, fluctuations of conserved densities fall out of equilibrium
Berdnikov, Rajagopal, 99, Mukherjee) Venugopalan) Yin,15

* Conserved quantitif:s as well as their fluctuations should be treated
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+ Simulations of these fluctuations in semi-realistic backgrouncls also available

Singh e a|,18 Rajagopal = o al, 19, Du et al., 20 —

Next steP . To freeze-out these fluctuations
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Overview of the talk

* Introduce an extended Coopenl:rge Proceclure to freeze-out fluctuations
near a critical Point
» Demonstrate freeze-out with hgclro+ simulation from Rajagopal et al.,19
- lnterplag of various effects near the critical Point:
A. Enhancement in fluctuations due to critical Point

B. Suppression due to critical slowing down and charge conservation

In this Work, we focus on Freezing out two Point correlations.




Modified Coopenf:rye freeze-out
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Cooper) Frye,

A=m,p,p. t
: (fa) ds, (fa) +6fa
Ideal Boltzmann . Modified
gas particle
distribution
Hydro+
QGP
SR AT
74 Pra&eep etal., 21 (to aPPear)

(V) = [ ds. [ Dy (faep)

(ONZ) = (Na) + (0N3)

Non-critical - Poisson statistics A/”/,
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Contribution due to critical effects
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Critical luctuations in the Particlc

descri Ption

We incor[:)orate the effects of critical fluctuations via the modification of

Particic masses due to their interaction with the critica sigma field
om AN ga Yo

Modified Particie distribution function

fa={(fa) + 9452 56

Sigma field correlations in equilibrium (equal time)
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Matching critical fluctuations in the

QGP and Particle clescriptions
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(d0(z4)d0(z-)), = Z(x) (6> (24)0~(2-))

n n

7 is determined bg matching to the QCD EoS
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Freczing out the semi-realistic sgstem

discussed in Rajagopal et al. 19

g f
LI ey

+ Flow: Boost invariant azimutha”g
sgmmetric

+ Evolution equation for ZPt correlation

function of s/n - chlro+
* Egect omc back reaction ncglec:tecl
* Freeze-out condition T (x)=0.14 GeV
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Model H relaxation
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chlroclgﬂamic fluctuations

f:luctuations on the Freeze-—out hgpersurgace
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Contribution of critical fluctuations to

second cumulant of Proton multiplici’ty
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lntcrplag of ettects in clgnamica
evolution of QGP
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Crucle estimate 1Cor seconcl cumulant O{: Proton

multiplicit9 based on our tog model calculation

'y =05fm™ ", uy =04GeV, Ty = 0.14GeV

Transverse momenta acce[:)tance : 0.4 GeV/cto2 GeV/c

(SN2 (Ymax = 0.9))_ ~ 0.1 (5N2) = 0.07 (N,) <_

g,eq

Estimate can be imProved bg:

* Using more realistic initial conditions and 3D flow Proﬁle
* Usingmore realistic EoS, ZA and Parametrization for correlation length
* lnclucling sub~|eacling and non-critical elements to evolution equa‘cions

* lﬂClUCliﬂg PrOtOﬂS 1Crom resonance clecags
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Summarg

s Extended Cooper—-l:iye Procecﬂure to freeze-out critical fluctuations

s Freeze-out of a semi-realistic hgdro+ simulation is Pericormecl and contribution
of critical fluctuations to variance of Particle multiplicities calculated.

- lnterpiag of various effects like critical slowing down and ciiarge conservation

leads to a suPPression in the cumulants of Particie muitipiici’cies relative to

equilibrium Preciiction. Cl
To do

* Extend the analysis to obtain critical contribution to higher order cumulants
* Determine quantitativelg the critical contribution to cumulants in equilibrium

* Extend the calculation bg including all Particies in the hadron resonance gas
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