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Agenda

• Fragment distributions from p-p spectra
• Parametrizing e+-e− fragmentation functionsg g
• Application to p-p correlations
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QCD Issues for Nuclear Collisions
we observe that a large fraction of RHIC correlations 

are due to minijets = low-Q2 parton fragmentsj Q p f g

parton = QCD field quantum

• How do partons scatter at low Q2   (invariant mass squared)

• How do low-Q2 partons fragment to hadrons
• What happens to partons in heavy ion collisions

to understand the second point we examine the systematics 
of parton fragmentation in p-p and especially e+-e− collisions
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Two-component p-p Spectrum Model
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fragment distribution FDyt
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Describing Fragment Distributions
how to access small Q2
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Parton Fragmentation in e+- e−

how are parton fragments (hadrons) distributed on momentum
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.
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LEP, PETRA fragmentation data:  1985-2000?

an equilibration process



Conventional Fragmentation Functions

/ /

trigger vs associated‘leading-particle’ strategy

jet is not reconstructed, estimate 
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e e CCOR
√s = 63 GeV

xEA.L.S. Angelis et al., NPB 209 (1982)x



Fragment Distributions on Momentum
fragmentation functions on logarithmic variables
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ξp = ln(1/xp)xp = phadron/pparton fragmentation function
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Precision Analysis of Fragmentation
fragmentation functions well described by simple model function
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beta distribution on normalized rapidity u 
precisely models fragmentation functions
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Identified Hadrons
h fl / l h i f f i
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Identified Partons
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Sum Rule
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Dijet multiplicity directly relates to p and q parameters



Fragmentation Energy Systematics
extrapolation to non perturbative regime
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Scaling Violations – Standard
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Q/2 (GeV)
G. Abbiendi et al. (OPAL Collab.), Eur. Phys. J. C 37, 25 (2004)

with recent measurements



Scaling Violations – Logarithmic
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P. Abreu et al. (DELPHI Collab.), 
Eur. Phys. J. C 13, 573 (2000) 



Conventional Parametrizations
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p-p Parton Fragment Correlations
RHIC p-p collision

STARtwo-particle fragment distributions

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.
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unbiased access
low-Q2 partons

minimum-bias: no trigger condition



Angular Autocorrelations
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The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Low-Q2 Partons in p-p Collisions
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p-p Correlations on (yt1,yt2)
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Low-Q2 Parton Fragment Distributions
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Summary

• We have described all measured e+-e− fragmentation g
functions with a precise (few %) model function

• The model function (beta distribution) allows us toThe model function (beta distribution) allows us to 
extrapolate fragmentation trends to low Q2

• Fragmentation parametrization provides excellentFragmentation parametrization provides excellent 
description of aspects of p-p correlations

• Ready to probe Au-Au fragmentationReady to probe Au Au fragmentation

‘ h i l’ b i f f i ij l i i l lli i
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‘theoretical’ basis for for minijet correlations in nuclear collisions


