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Agenda I: Two-component Spectra

• p-p two-component spectra

• Au-Au pt and yt spectra

• RAA, HAA and rAA

• Proton-to-pion ratio

• Parton energy loss

What role does fragmentation play?
Is hydro apparent in spectra?
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Two-component p-p Collisions
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QCD Power Law and Hard Component

hard component with exponential tail
generated by running integration

compare with p-p data

power-law
exponent

new exponential tail:
real QCD power law
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200 GeV Au-Au PID pt Spectra
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200 GeV Au-Au PID yt Spectra
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RAA → rAA=HAA/HNN
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∆yt and Parton Energy Loss
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The Proton vs Pion Problem
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Spectrum Summary

• The hard component describes FDs in elementary collisions

• Two-component model works well in Au-Au as well as p-p

• RAA strongly distorts the hard component →→→→ misleading picture
• Hard-component ratio rAA properly describes fragments

• A simple E-loss model emerges →→→→ color screening?

• Sharp transition in ∆∆∆∆ yt coincides with minijet systematics

• p/ππππ ratio – apparently fragmentation, not recombination
• Interpretation of integral spectrum measures is questionable

• No evidence for radial flow

Au-Au collisions are highly structured, not thermalized

QCD medium presence and properties are subtle
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Agenda II: Azimuth Correlations

• Autocorrelations and power spectra

• 2D autocorrelations and model functions

• Quadrupole centrality and energy trends

• Optical or participant eccentricity?

• Universal azimuth quadrupole trends

• What is the quadrupole?

Is “elliptic flow” a hydro phenomenon?
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200 GeV Au-Au Data
most peripheral

most central

CI=LS+US Angular Autocorrelations

star preliminary
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2D angular autocorrelations

Michael Daugherity (U. Texas - Austin) data histograms
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Autocorrelations and Power Spectra

2D random walk correlations
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Modeling 2D Autocorrelations
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Does “elliptic flow” Relate to the Medium?
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What is v2(pt)?
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V2 and the Boost Model
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The Quadrupole Spectrum
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v2 Deconstructed
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v2 vs Hydro Theory
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Quadrupole Absolute Yield?
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What is the Quadrupole?

• Small fraction of all hadrons (< 5%)
• Much smaller slope parameter (T2 ~ 0.7 T0)
• Unique boost distribution (not Hubble expansion)

• Chemical abundances match N-N soft component

• No coupling to EoS, minijets or medium effects
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Azimuth Quadrupole Summary

• Conventional flow analysis mixes  “flow” and “nonflow”

• 2D angular autocorrelations separate the two structures

• The isolated quadrupole component is linear on log(√√√√sNN)
• The optical eccentricity appears to better model small-x glue

• The quadrupole consists of hadrons from a boosted source

• Quadrupole systematics determined only by log(√√√√sNN) and nbin

• Quadrupole seems unrelated to the medium (sharp transitions)

• Quadrupole seems inconsistent with hydro (boost distribution)

The quadrupole may be a gluonic
radiation field fragmenting to hadrons
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Universal Features of Nuclear Collisions

Participant nucleon fragmentation

Parton fragmentation to minijets 

QCD field-field interactions and 
fragmentation to hadrons?

What is unique to A-A collisions?

(soft component)

(hard component)

(quadrupole component)


