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Two Major Discoveries at RHIC
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ÅHuge low-pT v2

ïDescribed by hydro 

with low viscosity

ÅHuge high-pT suppression

ï 0 RAA described by pQCD

Y. Akiba for the PHENIX collaboration, 

PLB630, 2005

20 -30%

Hirano et al., PRC77, 2008



Why Are These Interesting?

ÅWant to characterize the QGP

ïCanôt directly measure

ÅUse indirect tools

ÅIs QGP:

ïMost perfect fluid ever created/studied?

ïCan one use strongly and/or weakly coupled 

field theory methods?

ÅpQCD vs. AdS/CFT

ÅEnormous influence of geometry
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QCD: Theory of the Strong Force

ÅRunning s

ï- -fcn

ÅSU(Nc = 3)

ÅNf(E)

ïNf(RHIC)  å 2.5
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ALEPH, PLB284, (1992)

Griffiths Particle Physics

PDG



What are We Interested In?

ÅMeasure many-

body physics of 

strong force

ÅTest & understand 

theory of many-

body non-Abelian

fields
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Long Range Plan, 2008



HI Collisions Tool for Strong Force 

Physics Study

ÅWant a consistent picture of matter 

produced in HI collisions

ïThen, want to quantify the properties of the 

produced matter
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Spacetime Evolution of a HI Collision
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t = - t = 0 t = 1 fm/c t = 3 fm/c t = + t = 4 fm/c

Initial State Initial Overlap Thermalization QGP Hadronization Hadron Gas

ÅAt RHIC

ïNontrivial to learn about QGP through HIC



Methods of QCD Calculation I: Lattice

ÅAll momenta

ÅEuclidean correlators
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Long Range Plan, 2008

Kaczmarek and Zantow, PRD71 (2005) Davies et al. (HPQCD), PRL92 (2004)



Methods of QCD Calculation II: pQCD

ÅAny quantity

ÅSmall coupling (large momenta only)
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Jäger et al., PRD67 (2003)
dôEnterria, 0902.2011

(perturbative QCD)


