
Correlations in p-p Collisions

Jeff Porter

Firenze, IT

July 7, 2006



Porter 2

Outline

• Parton fragments in single-particle spectra

• Two-particle fragment distributions on rapidity

• Jet angular autocorrelations at low Q2

• Low-Q2 physics phenomenology and LPHD

• 1D – 2D quantitative correspondence

low-Q2 partons in p-p collisions

before we try to understand QCD in A-A collisions
we should understand it in elementary collisions
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Two-component Analysis – pt Spectra

what  is the ‘hard’  component?
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Low-Q2 Partons in p-p Collisions
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Correlation Analysis Methods
(yt1,yt2) correlations (η1,η2,φ1,φ2) correlations
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p-p Correlations on (yt1,yt2)
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yt×yt Analysis and Trigger Particles

conditional distributions
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p-p Correlations on (η∆,φ∆)
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water drops
vrel = 6 m/s

φ
∆

∆ρ
 / 

√ρ
re

f 

η ∆

0
2

4

-2

-1

0

1

2

-0.01
0

0.01
0.02
0.03
0.04

φ
∆

∆ρ
 / 

√ρ
re

f 

η ∆

0
2

4

-2

-1

0

1

2

-0.005
0

0.005
0.01

0.015
0.02

0.025
0.03

0.035
0.04

Low-Q2 Parton Angular Correlations

yt1

y t2

1

1.5

2

2.5

3

3.5

4

4.5

1 2 3 4

y
t

∆ρ
 / 

√ρ
re

f 

y t

1

2

3

4

5
1

2
3

4
5

00.01
0.020.030.040.05
0.060.07

∆ρ
/

∆ρ
/

∆ρ
/

∆ρ
/

�ρρ ρρ re
f

low-Q2 partons
– non-pQCD

conventional high-pt

leading-particle 
analysis: pQCD

p-p 200 GeV

STAR preliminary

small Q2

larger Q2

lo hi

non-pQCD pQCD

φ∆

η ∆

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

-1 0 1 2

φ∆

η ∆

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

-1 0 1 2

∆ρ
/

∆ρ
/

∆ρ
/

∆ρ
/

�ρρ ρρ r
ef

∆ρ
/

∆ρ
/

∆ρ
/

∆ρ
/

�ρρ ρρ r
ef

hi

lo

hydrodynamics
of parton collisions?

Q2

softest jets ever!     
big non-perturbative effects

no trigger particle

1:1 aspect



Porter 12

yt, yx Correlations
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Summary

• Low-Q2 parton fragmentation in p-p is precisely 
accessible down to hadron pt ≅ 0.35 GeV/c

• Jet morphology requires new treatment of 
fragment yt distributions, angular correlations

• Low-Q2 fragment distributions exhibit interesting 
systematic behavior → the physics of LPHD

• Jet angular correlations show strong asymmetry at 
low Q2, ‘ remember’  parton collision details

• Moving toward a quantitative relation between 
fragment pairs and yt spectrum hard component


