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Color Glass Condensate

e Size of parton (gluon)

e Size of Hadron: §'|
dN

° Saturation: —— g ~ 5|

dy

Increasing Energy

For a summary of the empirical evidence for the CGC: R.~Venugopalan, arXiv:0707.1867 [hep-ph].
Pictures: L.~McLerran, arXiv:0812.4989 [hep-ph].
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Multi-particle production

F. Gelis, T. Lappi, R. Venugopalan, PRD 78, 054019(20) (2008).
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Two Particle Correlation

e Definition of cumulant

o = () s st
DA = dy,d?p . dy,d?q dy,d?’p.1 / \dy,d*>q.
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e Classical Diagram e Quantum Correction
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e Interference Diagram:

¢ Trivial Correlation
e Diffractive Diagram




Radial Boost Model

A, Kiyomichi [PHENIX]

e Correlation is flat in An and A

e Radial flow will correlate particles in A¢
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include resonance, flat particle density, linear flow profiles
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Model Comparison |

e Dumitru, Gelis, McLerran, Venugopalan

e One fit parameter for total amplitude
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Model Comparison |

e Gavin, McLerran, Moschelli

. 'Preliminary STAR Data
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Three Particle Correlation

e Definition of 3 particle cumulant

C(p,q,r)

<dypd pLdyquqLdyrd%L >
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e Some Notation:




Three Particle Correlation

¢ Trivial Correlation

e Diffractive Diagram:

e Interference Diagram:

Result: C( ) 1 o = =
O - r = K
esu P, q, 3 Si@% dy,d?p 1 dy,d*q, dyrd*r |



The Setup




Azimuthal Dependence
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Azimuthal Dependence




"Ridge” amplitude in 3 particle correlations

e No Free Parameters

e A direct measure of <V>

e No dependence on K3, Os Or Npart
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Rapidity Dependence

d+Au
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¢ \We see a jet peak sitting on top of a flat plateau in central collisions
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L.ong range rapidity correlations

e B. Alver [PHOBOS Collaboration], J. Phys. G 35, 104080 (2008).
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Same ridge as seen by STAR?

Long range collimated correlation
Diminished?




L.ong range rapidity correlations
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L.ong range rapidity correlations

d*N dN1,0 dN1,0
d dpg|WA B
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F. Gelis, T. Lappi and R. Venugopalan, High energy factorization and long range rapidity correlations in the Glasma,
arXiv:0810.4829 [hep-ph]
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Future Work

e Non-perturbative solution of classical YM eqgns.

e |In progress for 2 particle: Srednyak, Lappi, Venugopalan

e Improved treatment of hydrodynamic flow and hadronization

e |_ong range rapidity correlations




Conclusions

e Simple geometric pictures of the strength of correlations
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e correlation flat in rapidity

e radial flow lead to non-trivial azimuthal correlations

e extraction of <V,> from centrality dependence




Sackup



The Ridge




Blast Wave Parameters
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Au+Au 200GeV [z, K, p]
Fit to PHENIX 200 GeV data. PRC 69, 034909 (2004)

&
o
N

include resonance, flat particle density, linear flow profiles
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include resonance, flat particle density, linear flow profiles
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e From talk of Raju Venugopalan




