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information of the early stage.

Enhance the
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H A D RO N — e . . ! * Heavier hadrons are good probes of correlations.
s s * Shear viscosity and relaxation time work oppositely.
+ Correlations include the information of EoS.
P H YS | C S » Extract the properties of the medium from 2-particle correlations!

G RO U P 4_ Summary * We developed a framework which deals with causal hydrodynamic fluctuations in 1-dimensional expanding system.

* We observed streak like structure through time evolution of energy density caused by a freeze of distribution.

 We found behaviors of correlations of thermodynamic variables and particles are closely related with the properties of the medium.



Introduction

QGP created in the HIC is successfully described by
“Relativistic Viscous Hydrodynamics”

Fluctuation Dissipation Relation (FDR)

Dissipation (viscosity) and fluctuations
are always accompanied.
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Purpose
| To see the effect of hydrodynamic fluctuations on observables I
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Space-time evolution of energy density
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Y;: rapidity of particle 1

2 particle correlations Y,: rapidity of particle 2
Mass dependence
b ‘ | | " m=0GeV
=100 fm m=0.139 GeV ———

~ 1008/ m = 0.494 GeV ------ -
% >~ m = 0.938 GeV —-—-

< 1.006[
% ?g 1004

T~ 1002 [

dy, dY,

o
©
©
00
-~
,
)
’
[ ]
N )
N
.
A )
|‘ .
.
‘Ilk‘
]

dN dN

0.996

0 05 1 15 2 25 3

Heavier hadrons are good probes of correlations



ReSU ItS Lattice EoS: A. Bazavov et a/,, Phys. Rev. D 90, 094503 (2014)

Y;: rapidity of particle 1
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Mass dependence EoS (sound velocity) dependence
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Correlations include information of EoS



. . Y;: rapidity of particle 1
2 particle correlations v, rapidity of particle 2

Shear viscosity dependence
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2 particle correlations

Shear viscosity dependence
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Y;: rapidity of particle 1
Y,: rapidity of particle 2

Relaxation time dependence
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Shear viscosity dependence

Relaxation time dependence
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Summary
New framework of causal hydrodynamic fluctuations in (1+1)D system

# Hydrodynamic fluctuations provide a multidimensional analysis



