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® Eccentricity — elliptic flow:
extracting n/s and hydro limit (EoS)



Pressure gradients and elliptic flow
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dea : Pressure gradients convert spatial anisotropy to momentum anisotropy




Standard model for the initial
transverse density profile

Wounded nucleon model:
number of participants scaling
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Gluon Saturation at High Energy
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Inclusive gluon production

Ki-factorization:

, A
d2rtdy / W /dzkt as ga(21, k) 95(22, (Pr = k1))

Kharzeev, Levin, Nardi model:
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Hydro with CGC vs. Glauber
initial conditions

0.16
- — CGC, T —'IDDMEV
U_14:_ -------- BGK, T JDDMEV

- CGC, hydru+cascade

012 >~ e BGK, hydro+cascade
- +  PHOBOS(hit)
0.1 PHOBOS(track)

= 0.081/]
0.06f/ | |
0.04 ¢
0.02

U:IIIIIIIIIIIIIIIIIII"""IIIII|‘| |
0 50 100 150 200 250 300 350 400

part

Ideal hydro with CGC initial condition (KLN)
and T, < 1 fm/c overpredicts elliptic flow!

T. Hirano at al., Phys. Lett. B636 (2006) 299



Scaling properties: nucl-th/0605012
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Peripheral Collisions:

y
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asymmetry
1n xX-direction:

Qs(A) ~ Qs(B)

o ECGC = EGlauber

@ Semi-central coll.: € .- > €100

- Perlph COll.: ECGC — EGlauber



Problems

e uUGDF @ does not factorize, Qg not 'universal’

(Lappi, Venugopalan, nucl-th/0609021)

e Q; — 0 at the surface

(IR sensitivity, unreliable for periph.
collisions and/or lighter ions)
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Results: Multiplicity

dN/dn/(N,, /2) at n=0
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FKLN reproduces Glauber in peripheral collisions !
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Voloshin/Poskanzer plot: scaled flow vs density
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extracted EoS, viscosity depend on IC!
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Drescher, Dumitru, Gombeaud, Ollitrault,
arXiv:0704.3553

* Consistent with
hydro limit:
K/Ko ~ 0.4

% Saturation seen

* Finite X-section
o~ /7.6 mb (CGC)
o ~ 4.3 mb (Glauber)

% Viscosity estimate
n/s ~ 0.1 (CGC)
n/s ~ 0.2 (Glauber)

* Speed of sound
Cs(CGC) / Cs(Gl.) ~ 7




s Ideal hydro should overshoot tflow data:

EoS should give Ugydro /e ~ 0.3 (Glauber)
oo e .3 (CGO)

s Higher eccentricity of CGC-IC:
— lower cs (“softer” EoS), not larger n/s

s Hydro ok for semi-central Au+Au:
dissip. correction ~ 30%



-30% agrees with 2+1d viscous hydro:
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but EoS should be harder !

arxXiv:0706.1522

Romatschke & Romatschke,



Summary

* |nitial conditions key element of hydro fits
to RHIC data

* CGC initial condition:
higher eccentricity for semi-central Au+Au —
requires softer EoS, lower n/s




