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PHENIX Overview

Versatile Detector

e Measurements extend to
pr =10 GeV/c

» Excellent PID coverage

e Different measurements
provide cross-checks
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PC3  Ceniral
Magnet

West

East

Charged pions at low p;

-- Tracking +
Time-Of-Flight

T. Chujo talk

J. Burward-Hoy talk
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Minimum bias
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PHENIX Overwevv

T N
PH-<ENIX

West East

Charged pions at high p-

-- Tracking + Calorimeter
[Jerenkov (RICH)

F. Messer poster
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PC3  Cental
Magnet

West East

e Most of central arms
used to measure the
pion spectrum

e Powerful cross-checks
of results

PHENIX Overview
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1. Assume high p; hadrons are leading PH7Ewx
particles of jets

 |f hard-scattered partons |ose energy in
medium, expect suppression at high py in
hadron spectra
o Suppression is quantified relative to p+p
“baseling’ scaled by N
— ptp
— Central Au+Au
— Ratios - Suppression



p+p Collisions PHENIX PHTENIX
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The Basdline p” Measurement " Ak
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Central Au+Au Collisions —

Effect of Dense Medium on p®

Spectrum

Energy
dependence of
spectrum is shown

Must be compared
to p+p baseline to
quantify
suppression
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EMCal, Aufiu @ 130 GeV [0-10%]
WAAS8, PbPb @ 17 GeV [0-13%]

Modified power-law fit:
200 GeV:
A=1.46e+06, p,=1.72, n = 12.36

130 GeV:
A=1.48e+06, p,=1.72, n = 12.84

17 GeV:
A=3.65e+06, p,=1.72, n = 14.50
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Nuclear M odification Factor
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Nuclear M odification Factor

N
PH-ENIX
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Suppression in Inclusive Photons

Photons (primarily
from p° decays)
also show
suppression

- Not an artifact of

extraction of p°
peak yield
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Yieldcentrallé\lbinafy ﬁ:entral

Yieldperipheral/é\lbinary F]oeripheral

Klaus Reygerstalk

Yield .., Yield

ihclusive photons (PbGl)




Theory Comparisons for Raa

--- Wang dE/dx =0
--- dE/dx =0.25 GeV/fm

Wang: X.N. Wang,
Phys. Rev. C61, 064910
(2000).

--Leva L/l =0
— LI =4
Gyulassy, Levai, Vitev:

P.Levai, Nuclear Physics
A698 (2002) 631.

- Vitev dN9/dy = 900

« GLV, Nucl. Phys. B 594,
p. 371 (2001) + work in
preparation.
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Charged Hadron spectra P+

N
ENIX
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Strong shape change with centrality

J. Jatak
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Central to Peripheral Ratio PHENIX
(A variation on Rap) Yield gonra! 8N pinary Renira
Yieldperipheral/é\lbinary F}Jeripheral
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B Charged hadrons (0-10%)/{(60-92%)
® Neutral pions (0-10%)/70-80%)
¥ Charged pions (0-10%)/(60-90%)

e Suppression seenin
3 independent
measurements
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Particle Composition at high p-
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PH-<ENIX

p%(h*+h)/2 ratio~0.5upto9 GeV/c
—> do protons continue to make up alarge fraction

of charged
hadron yield?
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Particle composition at high p-

* Proton/pion ~1 at high p; for central

collisions

 In peripheral
collisions,
ratio~ 0.4
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PH-<ENIX

T. Sakaguchi talk

45 — 10 % central
4_ pin*,p In° 280 GeV

3L Pl p/n°® 130 GeV

— 10 % central
a ﬁr‘ﬂ:',ﬁfﬂ:" 200 GeV

. pla,p/n® 130 GeV




2. ldentifying Jets via Particle  P7ew
Correlations

« Continued suppression in high pr hadron spectra

* Expect that jet fragmentation dominates
production at these py

e Do correlations demonstrate jet signal in Au+Au?
— Vo analysis (N. Ajitanand talk)
— Multi-particle correlations (W. Holzmann poster)

— Two particle correlations. v, + near angle term
— Jet strength utilizing Pythiafor correlation shape
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Obser Vi ng JetS Vi a A ngul ar PH-<ENIX
Correlations

e Charged tracks associated with high energy
leading photon (>2.5 GeV)

* Remove soft background by subtraction of
mixed event distribution M. ChiutalK ay differential yields

e Fit remainder: PHENIX Preliminary 2-4Gev

1 dN
igdA¢

tr

= 0.02-

— Jet correlation in Df ; S g
shape taken from Pythia near -side |

—In AutAu, add v, component 4, - it
to account for flow effects ob ;u:‘;..*.__,.;;_-‘? gt

0.01
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far-side | "




In p+p collisions PHENIX
Df (leading photon E>2.5 GeV & charged partner)
1-2 GeV partner M. Chiu talk
Make cutsin Dh to enhance
Or suppress near-side
correlation Dh

.321::1:& IDh|<0.35 / | \Jet Cone
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UOZ PHENIX Preliminary
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In Au+Au colliISIonNs  eiienx
Df (leading photon E>2.5 GeV & charged partner)
M. Chiu talk
Make cutsin Dh to enhance
Or suppress near-side
T correlation

SETYTTE |Dh|<0.35 IDh|>0.35
Q06
Qs

1-2 GeV partner

Qog
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Qo4

ooz

1/N,;, dN/dDf
=
2




’“‘v-"
PH-<ENIX

Fitting near-side correlation width

N‘ j: Correlation width p j+/pr

P. Constantin poster
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* Near side correlation of two charged particlesin fixed p; bins
o Jet signal visible via correlation width



PH-<ENIX

3. The Connection....

e Hadron spectra show suppression ~3-8 GeV/c

 Photons with energy > 2.5 GeV (mostly from p°)
show strong evidence for jet contributions

—> Suppression IS occuring in aregion where
hadrons have contributions from jet fragmentation



Centrality Dependence
of Suppression

 Nuclear Modification
Factor as a function of

Npart p°

e Binary-scaledyield

as a function of /

N part
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COnCI USi ons PH-<ENIX

T suppressed by factor 3-4 for pr > 4 GeV/c
n° suppressed by factor ~5 for pr > 4 GeV/c
nclusive photons show similar suppression
Strong evidence for jets

In central collisions, p/p ~ 1.2 and p/p ~ 0.9 at
3 GeV/c

What is the particle composition at higher p;?!!

No significant “Cronin” effect at RHIC In
peripheral collisions

Suppression gradual with Ny




Direct Photon Limit

Klaus Reygers talk

(v/ nu)measur'ed Iyl nn)s"“

Peripheral

Centrd

* No direct photon
excess within 1s
systematic error

* \Working to reduce
systematic errors
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V2 extended to high pt HENX

talk of S. Esumi

» V2 viareaction plane min bias 200 GeV Au+ Au
at h=3-4 and via 2- -
partl CI e COrreI atl ons v, | @® reaction plane based analysis (rp. nf=3-4)
agree 0.2

— No jet contamination i ++ } ._
of reaction plane! 0.15 +

’ LOW pt S expeCted | + error bars /
from hydrodynamics o1+ = /' '\

+ (2): (1)@ systematic (resolution)

- V2 at h| gh pt > 015 — i + {1} (2)E S%-'Steuufntm {fl_‘}aclc g,rmﬁu:l_']
interpretation at pt>3 %%
GeV/c?? P
o ] A ST SR S S W ' S T S A1

0 05 1t 15 2 25 3 35 4 45
pr (GeVic)



Ratios of

p/p and p/p
for central
VS.
peripheral
collisions

T. Sakaguchi talk
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Comparison of Pion Measurements in Central
and Peripheral Events
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p+p Comparison with peripheral exvewsx
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IN Au+ALU: fit pythia+ 2v,v,cos(2f ) PH-ENIX
M. Chiu talk
Partner p;: 0.3-0.6 GeV/c 0.6-1.0GeV/c  1-2GeV/c 2-4 GeV/c

.02

0.0005
................................................................................................
005 0 005 01 015 0.2 005 0 005 01 015 0.2 -0.05 0 005 01 015 0.2 005 0 0.05 01 0.15 0.2
apythia apythia apy‘thia apythia

See non-zero jet strength as partner p; Increases!



