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FLUCTUATIONS IN THE INITIAL CONDITION

Normal hydrodynamic approach, the initial
condition 1s taken as smooth distribution

For one collisional event, there may appear very
strong inhomegeniety in the initial energy
density profile.

Since physical obervables are taken over average
of many events, we may use the average 1nitial
condition,... (?)
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We may think of smooth averaged 1nitial condition
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Ensemble of spiky Smooth distribution
initial distribution as average of events.
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However, this may not givea g
observables .....

i "5;",‘!!;\‘»‘ S0
AT

N

s

b 2
e S S
LI O S rNSSEEss,
ORI e
R PR S N
SRS SIS g e O T NI
T T N S S S e
S N SRR
e AN
g AN S e
ST

ood description of final

N
NS

R
,s‘\\\ R

s 2
o s
S litens

S5 KSR
SR

e, 5
= 29, IR R
ey e et AN st
e SIS
B oo S
22 R
=

T
% TR
S

ICPAGQP Goa, 08/12/2010



TECHNICAL ISSUE
TO PERFORM HYDRO CALCULATION FOR SPIKY
INITIAL CONDITIONS, A VERY TOUGH AND STABLE
HYDRO CODE IS REQUIRED,...

Smoothed Particle Hydrodynamics

Based on variational principle

Lagrangian coordinate

Need to circumvent the problem of zero baryon
chemical potential by following entropy profile

T.K, et al, J. Phys. G. 25, 1935 (1999).
C. Aguiar, T.Osada, T.K. , J. Phys. G27, 75 (2001)

SPHERIO code + NEXUS (K. Werner) initial condition
+ Freezeout (Hadronization)
Smoothed Particle Hydrodynamical Evolution of Relativistic Heavy I0ns

—==p KEvent generator
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Ridge Structure in Pure Hydro Calculation
by NexuSPHerio
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DOUBLE PEAK STRUCTURE IN FAR-SIDE

Event centrality
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MACH CONE .. ?
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MACH CONE .. ?
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Where 1s the supersonic parton. ?!
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MACH CONE .. ?
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Where 1s the supersonic parton ?!
How come the ridge??
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INITIAL CONDITION BY NEXUS -> NO JETS, BUT
TUBE LIKE STRUCTURE IN THE LONGITUDINAL
DIRECTION
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1-Farticle Distribution
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m 2 particle correlation
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R. Andrade, Y. Hama et al, J.Phys.G 2010

ICPAGQP Goa, 08/12/201C



[HE ALFRED HITCHCOCK COLLECTION
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Alfredo Hitchcock 1943
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IS INITIAL CONDITION SO SIMPLE..??
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IS INITIAL CONDITION SO SIMPLE..??

Why not more tubes..?
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3 TUBES RANDOMLY GENERATED IN MEDIUM

FOR NON-CENTRAL COLLISION
(2+1D CALCULATION)
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m medium + shadow
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WHAT IS THE “MEDIUM PART”,..?




WHAT IS THE “MEDIUM PART”,..?

Why not “only tubes” ?



TWO ENERGY DISTRIBUTIONS FOR DIFFERENT SIZE
(50 GAUSSIAN TUBES)
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THE MORE SPIKY INITIAL CONDITION IS,
THE MORE HARD THE SPECTRUM BECOMES..
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THE MORE SPIKY INITIAL CONDITION IS,
THE MORE HARD THE SPECTRUM BECOMES..

Isolated (near the surface) high density small
tubes explode quickly and emi high momentum
particles

Superposition of tubes generate slow collective
flow and the dynamics of freezeout surface is
slower
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(pT) GeV

High pt comes earlier,...
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MEDIUM— COLLECTIVE NATURE

KLLIPTIC FLOW COEFFICIENT V,
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Elliptic (pi+) 0-20%
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2-Particle Correlation 0-20% 0.4-1x2-3 GeV
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2-Particle Correlation 0-20% 0.4—1x2-3 GeV
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FLUCTUATIONS OF V,

Elliptic (pi+) 0-20%
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FLUCTUATIONS OF V,

Elliptic (pi+) 0-20%
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V2

FLUCTUATIONS OF V,

Elliptic (pi+) 0-20%
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CONCLUSION

Tube-like substructures in 1nitial condition can
be responsible for the ridge effect as well as the
far-side double peak structure in angular
correlation.

Harder component from high density tubes may
mixed up with jet contribution in the spectra and
flow parameters

Also entangles with the viscous effects

Higher v, coefficients in event by event analysis
will be interesting

Proton-proton in high multiplicity events in
terms of tubes,...? (in progress)
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