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Simultaneous fit using Knudsen number (K = A/ R) parameterization
does a reasonable job. Details in PRC 82, 034910 (2010)
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Higher-order flow harmonics help to discriminate between models

Robert Pak (BNL) EPS - HEP2011



* (CGC) %
wsnfpummn: PHENIX v, WWND03

acay et al, PRL 092301 (2007)

STAR Chg. v, (2009)

Dreacher et al. PRC76 024305 (2007
(&C) (Gguber) @00

STARp coaaﬂon (2003)

Gavin & Abdel-Azlz, PRL 97 162302 (2
(p, correiation) = (number donglg/ocolmmﬂon)

dro. calculations, Song SQM08, Helnz WWND09
P. Romatachke & U. Romatschke, PRL 39 172301 (2007)
PHENIX PRL 98 172301 (2007)
 sssasieai
Hees et al_, arXiv:0808.3710
| e —————]
-
H. r, PRD 76, 101701(R) (2007) [Lattice QCD —
PO T8s1p 701 (200 ] 5
Q
Demir & Baas, arXlv:0812.2422 (2003' Ihaaon gas] T

2 T4 6 8 10 12 b

n/s

uantum limit

| conjectured

o

Progress constraining viscosity to entropy density ratio
T MN'c, = (RKTcy)

S
between 1 and 2x the conjectured quantum limit.

Robert Pak (BNL) EPS - HEP2011 7



Decomposition of two-particle Ap Correlation Functions
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Accounting for higher-order flow harmonics in bulk flow
significantly changes interpretation of pair correlations
shape, e.g., Mach cone, ridge, efc...
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From the recent energy scan at RHIC:
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Little change over this energy range; more beam energies to be added.
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PHENIX measured
direct photon excess
at low transverse
momentum in heavy-
ion collisions (see talk
from C. Pinkenburg).

But do these photons
“flow™?
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Statistical subtraction:
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Direct photon v, observed
details in: arXiv:1105.4126 [nucl-ex]
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Summary and Outlook

 Significant higher-order event anisotropy has
been measured:

* Fluctuations are important — initial state is “lumpy”
* V; helps disentangle initial state from n/s

* Almost perfect fluidity above 39 GeV
 Partonic flow validated by v; measurement

 Direct photon v, observed:

« Small at high p; — consistent with pQCD
« Large at low p; — challenge to theory
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