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Fluctuation signature for QCD CP
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An dependence of charge fluctuation

ALICE, PRL110, 152301 (2013)
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An dependence of charge fluctuation
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An dependence of charge fluctuation
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An dependence of charge fluctuation
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An dependence of charge fluctuation

ALICE, PRL110, 152301 (2013)
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Time evolution of fluctuations
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Time evolution of fluctuations

Relaxation can only proceed
by charge diffusion!!

Shuryak, Stephanov (2001)
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Time evolution of fluctuations
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Time evolution of fluctuations

It system passes
near the CP,

non-thermal

3

thermal hadron

thermal QGP




Time evolution of fluc. near the CP

W Previous study on dynamical critical fluc.
Berdnikov, Rajagopal (2000), Nonaka, Asakawa (2005), Mukherjee et. al. (2015)

®do not take into account the conservation effect




Time evolution of fluc. near the CP

W Previous study on dynamical critical fluc.
Berdnikov, Rajagopal (2000), Nonaka, Asakawa (2005), Mukherjee et. al. (2015)

®do not take into account the conservation effect

At QCD CP, m and o are coupled
— critical fluctuation is hydrodynamic mode

Fujii, Ohtani, PRD70, 014016 (2004), Son, Stephanov, PRD70, 056001(2004)

— We must take into account
in order to discuss dynamical CC fluc. near CP.



How to describe?
B Near the QCD CP — Stochastic diffusion eq. (SDE)

At longer time scale,
O can be forgotten.
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How to describe?
B Near the QCD CP — Stochastic diffusion eq. (SDE)

At longer time scale,
O can be forgotten.

0 0? 0
Fujii, Ohtani, PRD70, 014016 (2004) Pl D—a 31T P
Son, Stephanov, PRD70, 056001 (2004) U d

B Non-critical region— also SDE
Shuryak, Stephanov (2001), Kitazawa, Asakawa, Ono (2013), MS, Asakawa, Kitazawa (2014)



Our Strategy
0 O? 0

Stochastic diffusion eq. 3,7 =DPgzn+ 5,.¢

-
From QGP creation

[@cp

To kinetic f.o.

U Solve( assumption: white noise)

An dependence of conserved charge fluc.



Our Strategy
0 0? 0

Stochastic diffusion eq. 3,7 =DPgzn+ 5,.¢

» Dynamical universality class = model H

ot 2 - _
susceptibility XB ~ &, Diffusion coefficient D ~ ¢~
Hohenberg, Halperin, Rev. Mod. Phys. 49, 435 (1977)

» 3D Ising mapping

> X}éadron =1, X%GP — 0, D — const

N Solve( assumption: white noise)

An dependence of conserved charge fluc.



Discussion of obtained formula
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Discussion of obtained formula
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= critical slowing down



Our Strategy ( Simple case)

e 9 ”? 9
Stochastic diffusion eq. 7,7 =DPgzn+ 5,.¢
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An dependence of conserved charge fluc.



Result on An dep. of CC fluctuations

Our results
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Result on An dep. of CC fluctuations

Non—monotonic
behavior
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Result on An dep. of CC fluctuations

Non—monotonic
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Result on An dep. of CC fluctuations

Non—monotonic
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Summary

We study the time evolution of CC fluctuations
in the case that system pass near the CP.

> We use SDE from QGP creation to kinetic freeze out.

> It system passes near the CP,
An dep. of fluc. may show non-monotonic behavior.

AnC
Ccan

ependence of CC fluctuations

e better signature of the CP!




