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Use Jet as a probe of High-Energy and Density Matter

Jet in p+p, d+Au or Peripheral Au+Au Collision as a Base Line
Subtraction of Non-Correlated BG in Central Heavy-lon Collisions
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Jet suppression=» modification
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Transverse Momentum (Trigger, Associate) Dependence of Jet Shape
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Suppression in both near/away side peak at high py
Enhancement in near side peak at low py
Development of away side shoulder at low p
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Centrality Dependence of Ridge and Shoulder Yield and <p>
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Both ridge and shoulder yields increase linearly with N ;.
Similar (flat) centrality dependence on inverse slope parameter for both ridge and shoulder.
Jet (p+p) like p; shape is harder than ridge, ridge 1s harder than shoulder, shoulder is similar to inclusive.
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Inclusive = IShoulder = VRidge < TJet
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Both ridge and shoulder <p> are almost independent with centrality and trigger p; selections.
It’s just like a bulk matter... suspicious on BG(bulk) subtraction... but this is what we see...
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Hadron trigger with identified
associate Baryon/Meson

Centrality = 0-20%

Centrality = 20-40%
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Near/Away-side B/M ratio increases in central

Away-side B/M ratios approach inclusive values
Incompatible with in-vacuum fragmentation
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QMO8 PHENIX

Direct vy trigger with associate hadron
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Jet modification
and geometry
(and v,)
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Ridge/Cone and Ak 3006eY

O
%D ~ ~
geometry (v,) i 0 0
o\l ~| © £ 460
- 2 5 2 & 450
|| It S o (a9 ®
— JCT O 5 O 440
5 S| 8=
= =
5\ B3] =
(o

A¢p=0 Ap=m

Ridge shape depends on R.P. angle. Jet does not depends on it
Ridge is a source of of v, Jet reduces v, QMO8 STAR
(0°,15°) (15 30 ) (30 45 ) (45 60 ) (60 75 ) (75°,.90°)
tni tri ‘
P 3<p+ 9<4 1. 5<|: 9<2 0 G¢ V/c |
Q.
= | @
E Of : o ': b m
2
2 STAR Pr I|m|nary
Z 0.1 1 1 1 1 | &
= g - g, |=
Mt st il ik L 4 it ot Ry LYY
Rl AT W] R K~ e S ol M i 6 X ) N . o . IR b
0o 2 4 0o 2 4 0o 2 4 o 2 4 o 2 4 0o 2
AP =000 ™ Py (D)

SQMO08 Tsinghua Univ., Beiiing, China, 9/0ct/2008 Univ. of Tsukuba, Shinlchi Esumi 14



In order to study the jet modification (mach-cone, ridge)
and it’s relation with almond geometry in more detail...

y associate particle direction at y
(1) same |A¢| w.r.t. red dashed line

but with different arrow length O

\g S x(R.P.)

®) E;;’\&/%O 2) j\ )
! X Trigger
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Trigger

(1) particle
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with and without R.P. aligned event mixing
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eIdentified particle (baryon, meson, 7t¥, v) correlation
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System Size and Beam Energy Dependence of Jet Shape
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No energy dependence (62 ~ 200GeV)
Rapid change between N, = 0 ~ 100

Almost no change above N> 100
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Identified Baryon/Meson trigger
with associate hadron

Enhanced near-side yield can not be
PRC 71 051902 explained by soft process like thermal
2 4<p,Trie<d GeV/e 1.7< pAso<2.5 GeV/e recombination alone.
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without R.P. aligned event mixing

—

with R.P. aligned
event mixing

SQMO08

Pure Flow Simulation

with trigger angle selection w.r.t. R.P.
with/without R.P. aligned event mixing
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