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Initial Fluctuation and
Higher Harmonics

10'F

full FCal EP
102k V2 -
V3 ]
—— Vg
—— Y6

3.0<p, <4.0 GeV 1

Adapted from talk
by J.Jia at QM2011

I 1 1 1 1 1 I 1 1 1 I 1 1
20 40 60 80
1-Centrality [%]

L
100







In|t|al Condltlons




30 40 50 60
Centrality Percentage




Equation of State
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“Particlization” and Ca
e T(t,x) = Tg, hypersurfe

expansion

: Detector
cooling



v {EP} and Event

v {EP}(1, pr) = = (cos[n(¢

MC-KLN, Pb+Pb@
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Correlation betwe
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Correlation btw.
and event plane
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MC-KLN vs. MC-(
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Even Harmonics
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PID spectra, v,(E
MC-KLN, Pb+Pb @ LHC, midrz
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Impact of Finite Higher Hart

* Only few people (?) ol
believed hydro description gra!
of the QGP (~ 1995) y

* Hydro at work to describe
elliptic flow (~ 2001)

Hydro at work (?) to
describe higher harmr



Outlook: Towards a more
realistic event generator

Dissipative effects

Fluctuation appears everywhere
Multiplicity fluctuation (Negative Binomial Dist.)

Longitudinal fluctuation (Particle production in
strong color fields)

Thermal fluctuation (a.k.a. hydrodynamic
fluctuation)

- Disturbed by jets (wake)



Hydrodynamic
Fluctuation and Dissipation

Stochastic constitutive equation

ThY = ]0 : d*x'G,(x — x’)“"aﬁ O<Huv>(x") + Sm*P
x9>x!

Fluctuation-Dissipation relation

(6mkY (2)8Tap (x")) = TGr(x — XY 10

2"d order hydro including relaxation time
< —2>Colored noise

K.Murase and TH, in preparation



Vortex Ring

12

An energetic jet traveling
through a uniform medium




Summary

- Development of event generator basec
relativistic hydrodynamics and its

» MC-Glauber/KLN initialization

* Full 3D ideal hydrodynamic si
lattice EoS

© Hadronic afterburner
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