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The Other kt Broadening The p-p Reference System for A-A Collisions Summary

Two-particle correlations from low-Q2 parton scattering in p-p collisions

at RHIC are presented. We observe parton fragmentation down to pt = 0.35
GeV/c for both hadrons of a pair (no leading-particle condition), providing

an essential reference for A-A collisions. We present correlations on trans-
verse rapidity yt, pseudorapidity η and azimuth φ. Correlations on (yt1, yt2)

separate into a soft (string fragment) component at smaller yt and a hard
(parton fragment) component at larger yt.

Cuts on (yt1, yt2) isolate jet correlations on (η1, η2, φ1, φ2). Study of

same-side (|φ1 − φ2| < π/2) and away-side (|φ1 − φ2| > π/2) regions iso-
lates intra- and inter-jet rapidity correlations. A large asymmetry about the

jet thrust axis (strong elongation on azimuth) for low-pt fragments in p-p
collisions is compared to the opposite trend (strong elongation on pseudo-

rapidity) observed in central Au-Au collisions [1].
[1] J. Adams et al. (STAR Collaboration) nucl-ex/0411003.
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• Low-Q2 parton fragmentation in p-p: 
accessible down to pt ≅≅≅≅ 0.35 GeV/c

• Fragment distributions on transverse 
rapidity: ‘ infrared safe,’  simple systematics

• Jet morphology at low Q2: symmetric 
treatment of fragment angular correlations

• Strong fragment angular asymmetry at low 
Q2:  new parton collision details?

• Essential reference for A-A             
collisions

Jet Morphology Relative to Thrust Symmetrized Angular Kinematics Symmetrize ����| j tφφφφ |���� and ����| ktφφφφ |����

Parton Ejection and Fragmentation Single-particle Fragmentation on pt and yt Two-particle Fragment Distributions

The structure of p-p collisions Transverse rapidity correlations Angular correlations on (η,φη,φη,φη,φ)

Angular Correlation Measurements Fragment Asymmetry about Thrust Minijet Deformation on (η,φη,φη,φη,φ) in Au-Au
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Above is a survey of all minimum-bias two-particle
correlations for p-p collisions at √√√√sNN = 200 GeV
showing longitudinal and transverse fragmentation

Below is an analysis of two-particle parton 
fragment rapidity and angular distributions 
using no jet hypothesis (no trigger particle)

J. Rak, J. Jia

T. Trainor, J. Porter

Parton dissipation is studied with low-Q2 partons to probe non-pQCD medium effects

interaction between kt and momentum transfer q

remove trigger-associated asymmetry no small-angle approximation, similar fragment ptlow-Q2 angular correlations from p-p collisions

symmetric analysis accesses low-Q2 partons evolution of angular asymmetry about thrust with Q2 fragmentation asymmetry reverses – p-p →→→→ Au-Au

an approach derived from fragmentation functions

select soft SF and hard PF componentsselect same-side and away-side componentstwo-particle correlations from fragmentation

how are parton fragments distributed on pt or yt and (η,φ)?(η,φ)?(η,φ)?(η,φ)? fragmentation functions on logarithmic variables

SS AS 1 2 1 2η η η φ φ φ∆ ∆≡ − ≡ −soft and hard components are clearly distinguishable
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fragmentation from different collision systems

sense reversed

fragmentation functions on
transverse rapidity show simple 
systematic variation and are well
described by a single model function

that system can be used to develop
a two-particle fragment distribution
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construct a surface
representing frag-
mentation functions vs
parton momentum Q/2

parton momentum
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symmetrize the 
surface to represent
fragment-fragment
correlations

compare to data:
general features
agree, string
fragments at small yt

nch

one can sketch a two-particle fragment distribution
starting with a surface from which fragmentation 
functions are conditional slices 

conditional: trigger particle data
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||tk q
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tk q⊥
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pt broadening

the alignment between parton kts and 
q determines whether relative azimuth or
relative pt of fragments will broaden

selection on (yt1,yt2) biases
away-side azimuth broadening

SS - intrajet

AS - interjet


