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Hard Scattering and Jets

Physics Motivation:
Jet Reconstruction

‘Z\ parton
Z Two Particle Correlation

= Energy loss
= Production geometry N
= Medium excitations %




Pair Correlation Regimes )
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Two Source Assumption K

Pairs correlate via the same hard scattering or via
trivial participation in the same event

Some correlation sources (HBT, decay) are small

Others (recombination) may not be...

Background Contribution:

C(A¢)

= collective event shape, vo

= normalization, bo b,

- assume no jet signal at minimum
- or calculate combinatorial rate

Background




High pr Energy Loss ¥

Single particle measurement
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Energy Loss Categories
Nuclear Overlap Crossing Nuclear Overlap Tangential

‘punch-through” corona

4—*.(?[?.-6‘.[1....;

“skip-through”

Q: Can a fast parton enter
R b > the nuclear overlap
and survive?



Variation with Reaction Plane

Nuclear Overlap Crossing Nuclear Overlap Tangential
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The dependence of away-side PTY can discriminate between models.



Tangential Rising PTYs

Awa
PTY / Integrated Column Density
Trigger Multiplicity

out-of-plane




Predicitons: Renk

Angular variation of hard back-to-back hadron suppression in heavy-ion collisions

b = 7.5 fm, in plane
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falling with increasing rp-angle
max ~12% variation in mid-central



Predicitons: Renk

Angular variation of hard back-to-back hadron suppression in heavy-ion collisions

v [fm])

b = 7.5 fm, in plane
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falling with increasing rp-angle
max ~12% variation in mid-central



time

Predictions: Pantuev
Vliad Pantuev - nucl-ex/0610002

Tangential-dominance only
in more central collisions

Transition driven by
formation time of black
core

Large falling variation
in mid-central bin
~45%
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High n%-h* by Reaction Plane Analysis

“Measurement” Bin
20-60%Centrality

“Control” Bin

Trigger 0-20%Centrality

ws/\

Reaction
Plane

Partner

Less anisotropy
Higher backgrounds

O Ap T
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Partners 4-5 GeV/c
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Partners 3-4 GeV/c
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Away-side ¢s Dependence
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Variations by Reaction Plane
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“Control” Centrality 0-20%

Near-side
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Away-side pt Spectra
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Reaction-plane dependence prefers
crossing production

Spectral centrality dependence shows
consistent slopes at high pr

Surviving Partons:

= Cross the nuclear overlap
= |ose little energy

“skip-through” production indicated
for mid-central collisions



Summarizing...

High pt - Energy Loss

Overlap Geometry:
= possibly more anisotropic than expected in models

Surviving partons:

= Cross the overlap
= |ose little energy

Intermediate pr - Medium Response

But where does the energy go?



Intermediate pr Medium Response

JPR(AY, An)

p+p (similar in peripheral Au+Au)

Typical:
- Near-side Jet

- Away-side Jet - “Head”

central Au+Au
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o
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New:

- Near-side Modification- “Ridge”
- Away-side Modification - “Shoulder”



Near-side Ridge
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Many Similarities
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Intermediate pr Triggers

- 1, trigger-partner anti- symmetry
indicates not all triggers at intermediate A(P

pT are jet fragments /—
- Some could be from the medium

response itself €,
a) b |
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k * ] | 3
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mechanisms could create
structures at Ap =0



Medium Response Triggers
®

Non-fragmentation triggers
significantly complicates
interpretation

Ridge and Shoulder may be:

= jet-correlated
= self-correlated

Medium Response from the
bulk and Recombination
effects should be examined

Ag

Jet

*s, Shoulder?

Surface

*




Summary

High pT - Energy Loss

Away-side partons:
= additional path length = more suppression

Surviving partons have:

= crossed the overlap
= |ost little energy

Intermediate pr - Medium Response

Ridge and Shoulder share many properties
and possibly a production mechanism

May not be jet correlated






Ridge & Shoulder Balance
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Jet Functions - Full Set @ 4-5 GeV/c
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Jet Functions - Full Set @ 3-4 GeV/c
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Overlays

J(A¢) (arb. units)

J(Ad) (arb. units)
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