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History of Heavy lon Collisions

Hadronization
(Freeze-out)
+

Expansion

Pre-equilibrium Thermalization QGP phase? Mixed phase
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Probes of hot and dense PH ENIX
medium in Au+Au

Bulk Effects (previous talk, M. Kaneta)
« Equilibration
« Equation of State
« Space-time Evolution

Probes of the System
 Hard scattered partons
 Heavy quarks

(not included in this talk)
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PH ~ENIX

Hard Scattered Partons

 Needed “calibrated” probe.

« Hard scatterings in nucleon
collisions produce jets of

pa rticles. hadrons / leading
— hadron structure function /7 o particle

— hard scattering parton (pQCD) q
— fragmentation of partons

* |n the presence of a color- ‘/,7/\
hadrons /l

schematic view of jet production

deconfined medium, the
partons lose their
energy(~GeV/fm) via gluon
bremsstrahlung.

leading particle

— “Jet Quenching”
« Color Charge Density

“gluonometer”
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PH -ENIX
How Quantify the Nuclear Modification
"
NS R=1
Nuclear Modification Factor 1opF====2 -
d*N* 1dp,d 0oL/
R, (p;)= o~ Prdh 05/ R<1
O /ded 0.4: 'I "Sﬂff"
T 0.2
EWETRD Syt
Tranverse Momentum (GeV/c)
D
(0

—~——

« Scenario1:R,, =1: Scale with # of binary collisions (N_,,).
e Scenario 2 :R,, >1: Cronin effect (observed in ISR and SPS).
« Scenario 3 : R,, <1: Suppression.

—/

- Any departures from the expected binary collision scaling (N_,,) behavior
provide the information on the strong interacting medium in AA collisions.
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Outline

We present the most recent results of

high p; particle production measured by
PHENIX experiment @ vVsyy = 200 GeV

in Au+Au, p+p, and d+Au collisions.

« 79 /inclusive charged patrticle production and their
nuclear modification in Au+Au.

* Azimuthal two-particle distributions at high p+ (STAR results).
« Control experiment - d+Au results.

* Particle compositions at high p.

 Upgrade plan.

«  Summary.
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PHENIX Hadron PID

PHENIX Detector

n® PID by EMCal
via ni®— yy (1<p;<10GeV/c)
6 lead- Scintillator (PbSc) sectors

2 lead- glass (PbGl) sectors
Ap=m

Charged PID by TOF

(DCH+PC1+TOF+BBC)
/K <2 GeV/c, K/p <4 GeV/c
Ap = /8

An =0.7

) — op/p=0.7% ®1.0% x p (GeV/c)
= 7’ Mass Peak cam View -6 ——
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High p; Particle
Production in Au+Au
Collisions
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n’ spectra pp @ 200 GeV : Baseline
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n® measurement in same experiment
allows us the study of nuclear effect
with less systematic uncertainties.

Characteristic power law
shape (1/p")

Good agreement with
NLO pQCD

Reference for Au+Au
spectra

PHENIX (p+p) hep-ex/0304038
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n® and h spectra AuAu @ 200 GeV
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Charged hadron : submitted to PRC, nucl-ex/0308006
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R, for i and charged hadron

_ YieIdAuAu/<Nbinary>AuAu
AA .
Yield
.éE 2_ 1 | 1 | 1 | 1 | ]
o, g Aut+Au 200GeV E
1_6; B h*+h 0-10% /N+N [ n° 0-10% / N+N é i RAA is well below 1 for both
e E charged hadrons and neutral
3 E pions.
1 I Strong-Suppressionl « Suppression is larger in
0.8 E central events.
0.6 — .
- . : *The neutral pions fall below the
04 L .
- e = charged hadrons since they do
0.2 = s . . .
T not contain contributions from
% 1 2 s 4 5 & 71 8 protons and kaons (discussed
Py [GeVic] later).
PHENIX AuAu 200 GeV

n® data: PRL 91 072301 (2003), nucl-ex/0304022.
charged hadron (preliminary) : NPA715, 769c¢ (2003).
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Side View:

Azimuthal
Two-Particle
Correlation (Jet) menswersepiane
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Jet Event in STAR

Find this..........Iin this

ptp —jettjet
(STAR@RHIC)

e Experimental challenge to find jet
and study its property in central Au+Au.

o i Au+Au —=?77?
e Use “‘statistical” method to quantify the (STAR@RHIC)

Au+Au event instead.
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Jet and Two-particle Azimuthal Distribution

p+p — di-jet

JPS Symposium Sep. 9th, 2003 @ Miyazaki, JAPAN

1/Ny 1 er AN/A(A0)

e trigger: highest p track, p>4 GeV/c
* A¢ distribution: 2 GeV/c < pp <pp Meeer

e normalize to number of triggers

PRL 90, 082302

T T L L L B A
02 — p+p min. bias N
I 4<p. (trig)<6 GeV/e ﬁsﬂn ]

B p(assoc)>2 GeV/c -
0.1_— A —_
Gt Lt g ;
o [Trigger  Back-to-Back

ET 1 2 3 4
A ¢ (radians) .
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PH - ENIX
Azimuthal distribution in Au+Au
Au+Au peripheral Au+Au central
A e N L s
- — p+p min. bias 1 t — p+p min. bias
~ 02— = 2= —
§ § * Au+Au Peripheral jsfjlﬂ 1 7 -%- % Au+Au Central is\\'pn
= 1 |
=
o
g 0.1
E’
<
(1] 3 et h T LI LR .- *- I.,.*;
| pedestal arf flow subtracted 7 |
-1 0 1 2 3 4
PRL 90, 082302 A ¢ (radians) A ¢ (radians

Near-side: peripheral and central Au+Au similar to p+p

Strong suppression of back-to-back
correlations in central Au+Au
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Jet Quenching?

Comparison with model calculations
with and without parton energy loss

» Pion suppression - -l

re p rOd U Ced by Levai without parton energy loss
models with parton R At
energy loss. |

« other explanations o3t
not ruled out.

Au+Au—nP+X at Vs, = 200 GeV
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PHYSICAL
REVIEW
[ _ETTERS

Articles published week ending
+ u 15 AUGUST 2003

Volume 91, Number 7
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Member Subscription Copy
Library or Other Institutional Use Prohibited Until 2008

PRL 91’ Number7 (2003) % Published by The American Physical Society
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Suppression: Final State Effect?

 Hadronic absorption of fragments:
— Gallmeister, et al. PRC67,044905(2003)
— Fragments formed inside hadronic medium

« Parton recombination (up to moderate pr)
— Fries, Muller, Nonaka, Bass nucl-th/0301078
— Lin & Ko, PRL89,202302(2002)

 Energy loss of partons in dense matter
— Gyulassy, Wang, Vitev, Baier, Wiedemann...
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Alternative: Initial Effects

* Gluon Saturation
— (Color Glass Condensate: CGC)

Wave function of low x gluons overlap;
the self-coupling gluons fuse,
saturating the density of gluons in the
initial state.

D.Kharzeev et al.,, PLB 561 (2003) 93

Braking QCD factorization!

hep-ph/0212316; D. Kharzeev, E. Levin, M. Nardi Broaden Pt

® Multiple elastic scatterings

(Cronin effect)

Wang, Kopeliovich, Levai, Accardi 19
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PH ENIX
d+Au: Control Experiment
< O >
Au+Au d+Au
J l \ / l \
= hot and dense medium = cold medium

Initial + Final

State Effects

Initial State
Effects Only

« The “Color Glass Condensate” model predicts the suppression in
both Au+Au and d+Au (due to the initial state effect).

 d+Au experiment can tell us whether the observed hadron

suppression at high p; central Au+A is the final state effect or
initial state effect.

JPS Symposium Sep. 9th, 2003 @ Miyazaki, JAPAN Tatsuya Chujo 20



d+Au Spectra

2 = % minimum bias d+Au ¢ syn=200 GeV

2 107 \

<10 ¥ AC

2107’k md+Audata [ s » d+Au data
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z "/ —pp ref. \*, —fittopp

L0 W

- -E'E \

It 10 J ; -

=10 E L »

ZE r ¥ E \‘x .'i

= 10 3 bt 3 TCO o %

8 \h\ .!'

PHENIX (d+Au) 10t ¥
PRL 91, 072303 (2003) Lo b bbbl B b E NTENIEERTARTRTA ARATE FRTNA IRIRA NRAR] Iﬂ:

hep-ex/0306021 10

012 34567 8 90123456728 910

* Final spectra for charged hadrons and identified pions.

- Data span 7 orders of magnitude.
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R, Vs. Ry, for charged hadrons and n°

< [T g
< E =
. O W charged hadrons —
~ 1'85 A @ neutral pions d+Au -
1.6 3 .
aF E Initial State
= i  Effects Only
1.2:— =
1E -
0.8;—
0.6F
PHENIX (d+Au) 0.4F AAD, + Initial + Final
PRL 91, 072303 (2003) () oF- A4 'ﬂli\gmm A, 4[114 A4 State Effects
hep-ex/0306021 =

OO

| 2 3 4 5 6 7 8 9 10
pp (GeV/c)

 No Suppression in d+Au, instead small enhancement observed
(Cronin effect)!!

* d-Au results rule out CGC as the explanation for high p;
Suppression of hadrons in AuAu central.
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Centrality Dependence

Au + Au Experiment d + Au Control Experiment

< 2 | I | 1 2% | | | | ] T
- B h'+h 0-10%/N+N [ m00-10% /N+N ] -
s S .l- » +_++ “PHENIX
1.4 — 1.4 H Preliminary”
1 2:_ E 1 2:_ results,
r | ] Tr E consistent
1F | . 1F |' with PHOBOS
08 A ,-,:-' data in
- i C submitted
0.6:— —: 0.6:— ]a ]er
04F 2 U Ejll" ﬁ “45 qeAu 200GeV
- . - d+Au e = h*+h™0-20%/ N+N
0.2F Do Dﬂ"g‘ D%F_— 0.2F 3
P S B E NI R R B B P S B RN NI RN H R
0 1 2 3 4 5 6 1 8 0 1 2 3 4 5 6 1 8
p; [GeVic] p;[GeVic]

« Dramatically different and opposite centrality evolution of Au+Au
experiment from d+Au.

« High p; hadron suppression in AuAu is

See Talk by T. Sakaquchi, Sep. 11 (11aSF-9) for details.
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Azimuthal Distributions in d+Au (STAR) ™" "%

T T T T T T T 7
e d+Au FTPC-Au

0-20%

Hyin

k- —— p+p min. bias

* Au+Au Central

1/Nq,1ger AN/A(A0)

* Pedestal and
flow subtracted

1 I 1 1 L 1 I 1 1 L 1 | 1 1 L 1 I | 1 1 1 a
1 2 3 4

A ¢ (radians)

* Near-side: p+p, d+Au, Au+Au similar
« Back-to-back: Au+Au strongly suppressed relative to p+p and d+Au

Suppression of the back-to-back
correlation in central Au+Au is a final-
state effect 2

JPS Symposium



Particle
Composition
at High p-

C.Seife, Science298,
718(2002)
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Wayward Particles Collide With
Physicists’ Expectations

EAST LAMSING, MICHIGAN—Physlclisis”
quaest for a new state of matter has faken a
bewlldering torn. At a meeting here last
woek,” researchers from the Relativistic
Heawy Ton Collider (RHIC) at Brookhaven
National Labosatory in Uplon, Mew York,
announced results that, se far, nobody can
axplain. By slamming
gold atoms togather at
nearly the apoed of Hght,
the phyvabelsts hoped 1o
make gold nuclel melt
into a novel phase of
matter called a guark-
gluen plasma. But al-
though the experiment
produced encouraging
evidence that they had

sggded, 11 alse left
thein strug ¢ Liv ac-
cound For s bl
the particles that shool away
Tremnendoasly cnergelc smashups.

“The more [ tbink aboat i, the more |
think 0% ped completely wacko,” Willlam
Lage of Cohumbia Univeraity, spokesperson
for one of the foar particle detectors at
RHIC, said privately af the conference. Zaje
rurdiated for a few momaents and then cor-
rectad himself, “Well, it is completely
wacko” he sald. “We don't get it 1 really
don't knw—on a fundamental bevel

T comfleabon comsis fon PHEMEY, one
of the four detectors, which probed the differ-
ences betwesn “hard™ and “soft” muchesr col-
lislong, Mucled ane collections of probois amd
nentrons, and at low energles, they belove

Tatsuya Chujo

dicts that the porthcles i the smealup woald
nir longer bounce cheanly off ooe apother: s
metied mess woukd be sloppeer, the particles
splaildng off one another e droplets of wa-
ter fistead of rebounding like cluks of boa.
By analyzing the sprays of partlcles created
by colliding vardos atoms, e RHIC plyss-
cisla hoped fo de-
lermane whether
collistons bacome
sofler o the noclel
wed blgper and car-
Y more energy

a aign of a quark-
gloon plasma, a
state of muatter that

Hard Galisan

SOk

b 05

Transviiss som arilim {GeYWG

Hard riddle. &t the Relativistic Heawy lon Collider (top], pro-
tans and picns born from the same explosions inexplicably

show earmarks of different origins.

problem

PAGE T22
Whale

rather than merely theocheting off the com-
ponsents of tls muckus.

This ibdy pledure las just become consid-
erably measter. With il higher energles and

better statiatics of RHICS decond year of

runatng, plysiciats conld classafy the partl-
cles zooming away from the collistons.
What they ssw was a shock

Measaurements s PHENIX indicate luat
some of the particles Pylng sway from the
spnepliug are moving more slowly than noe-
mial, m one would expoct ina soft collision,

bunt others ane caromdng out of e wieck as if

from a lerd collizion (2ee figure). Scintists
ko off o plauzible mechantsn for this dis-
crepancy. “Iia a true purse,” aays Zaje.

Part of the problem i3 that most of the por-
teles PHENIX detevis are born after the
collabon—spawnad Trom more or kesa bdentl-
cal guarks and gluons feollectively dubbad
“partons”) that scatier off ome another at e
moment the two stoms crash together. The
flying partons only tlsen recombine lnto fwo-
quatk or three-quark ensembles (“hadrons,”
such as protong amd peutrons).
Bocause Wentlcal partons are
dolng the scattering, the
hadrons they produce shouald
all look 2 11 they were bom in
the aame sorl of collabon, soft
or hard.

But that 't what PHENIX
sees, days Julla Velkovaka, a
Brookhaven physicist who s
also associated with the

PHEMIX experiment. Plons,

up and down quarks and andl-
quaarks (and a handful of glu-
ona) bound bnan usesy pack-
age, “behave mone or less ex-
actly e predscted™ for & paril-
cle traveling through a sticky
medium Hke a quark-gluon
plasmia, she says, whereas pro-

two-guark eisembled made of

25



p+ spectra (p vs. i) in Aut+Au @ 200 GeV

_PHENIX Au+Au \|s,= 200 GeV
DE 1“5- 1 I 1 | 1 | 1 I 1 I 1 I 1 ;
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= B (TT+) /2 ]
N: L o _
2 1f Ao E
£ F :
= i
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107} 4
10°F 1
r & i
10 A <
3 A ;
- A ]
1[." 1 I I I I 1 I 1 I |&
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P+ [GeVic]

DE 1[. E .I I 1 I 1 I 1 | 1 | 1 | 1 -a
T - H .
S Peripheral 60-92 % ]
e 1F 'm q
[ s -
- - ]
= _.' T
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vl § ]
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107 S A 1
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10°F e
107 ——1 | P L
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Py [GeVic]

« Clearly seen p-t merging at p;~ 2 GeV/c in central.

* No p-t merging in peripheral.

PH ~ENIX

« Suggested significant fraction of p, pbar at pt = 1.5 - 4.5 GeV/c in central.

JPS Symposium Sep. 9th, 2003 @ Miyazaki, JAPAN

Tatsuya Chujo
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p/n ratio vs. p; and centrality

PHENIX Au+Au \Js,, =200 GeY  PHENIX (Aut+Au) nucl-ex/0305036 submitted to PRL

o 1'3: protonipion il anti-protonipion
'f, 1.6 F e ]
e om  AutAu0-10%
14 F AL & & AutAu 20-30% ]
o o @ AutAuB0-92%
12F | B ¥ p+p,Ns=53GeV,ISR ]
T I --- e'e,gluon jets, DELPHI
1E + + i | Y e'e, quark jets, DELPHI ]
0.8} | + ¥ Hﬁ. R
0.6 1F ]
i 1T 5 e Y + ]
0.4:— X + +* » + e B'HS + + ]
e TR
0 [ | B | | + 1

0 1 2 3 4 ) 1 2 3 4 0]
P; (GeVic) P; (GeVic)

 Both p/r and pbar/n ratios are enhanced compared to peripheral Au+Au,
p+p and e*e-at p; = 1.5 ~ 4.5 GeV/c.

« Consistent with gluon/quark jet fragmentation in peripheral AuAu (> 3
GeVic).
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Central-to-Peripheral Ratio (R.p) vs. p+

o 25— 71 T T T T T T T T T ] i
T | e(p+p)/2 Vield™'™ /NZI™ | _p
o 0 : o eosm | — DNAA
o Yield®*™ /NP
1.5 -
E ® a2l II T | 1 L E
1} &2 lT_T ] +— N¢on Scaling
S 4 5
0.5 I.. & 9 5 3 . H i
: - B 5 N, .« Scaling
0 I R TN RN TR A TR SR TR RN SR SN S
D 1 2 3 4 5 (EG v ;’ p : No suppression,
p; (GeV/c -
nucl-ex/0305036 submitted to PRL NC°" Sca“ng at
nucl-ex/0307022 submitted to PRC 1.5 GeV -4.5 GeV
* Shaded boxes : Npan, N, determination errors. J'l:o: Suppression

(central > peripheral)
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Particle composition beyond 5 GeV ...

PHENIX (Au+Au) nucl-ex/0305036 submitted to PRL

o
5 3=  Central 0-10%
£ 25 f—
TR Lt Lot
L 20
= bbb bl el L
1.5 /4 u
1 . * ®
m Peripheral 60-92 %
0.5
T 0 - |
8
W 0.3 —— common for both centralities
g ---- relative error between central-peripheral
= 0.2 .
® /_/
N —
= 01 T e i
E 0 ] | ] | ] | ] ]
Z 0 1 2 3 4 6 7 8 9
pr (GeVic)
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~1.6 (p+p data at Vs, = 53 GeV)

e

Deduced particle
compositions at high p;
from h/n0 ratio.

Peripheral data is
consistent with p+p data.

Suggested p and pbar

contributions in central
are limited up to p; ~ 5
GeVlc.

Similar behavior has
seen in A measurement

by STAR.
29
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o PH -ENIX
« 10° Hydro+Jet model 0 Fragmentation/Recombination model
= 10° — Hydro+jet 10 ' ' ' ' ‘ '
g‘_ 10 TC- S Hy‘d ro Dnly A Chafged HﬂdrOﬂS at 200 GEV
o o Jetonl 1 = Recomb+Fragm
> 1 et only 10 ¢ --- Fragm
E_-m“ C ™. Hirano, Nara, nucl-th/0307015 --- Recomb
E 2 "‘;' RS +—
=10 ¢ B0 Nonaka et al., nucl-th/030602)
o) 3F e 0 Sy
FI:1D E ~— a
E— -4 E \-\-H Z ™ .
§ 10 ¢ - 3 3| pQCD
= 105 E 1 § spectrum
10 & £ 4 shifted by 2.2
0 ~10° T, = 350 | GeV -
10 MeV blue-
1910 10'5 shifted
10 . R temperature
10"'C b=2fm, T"=100 MeV ™. .
10-12 1 1 11 | 1 11 1 | 1 1 11 | 1 11 1 | 1 1 11 | 1 111 10-6 I I I I ; :
o 1 2 3 4 5 &6 2 3 4 5 6 i 8 9
pr (GeV/c) Pt [GBV]

« The origin of this baryon behavior is at present not well understood...
« Recombination model, Hydro-jet model, Baryon Junction model,
=> Predicted baryon enhancement is limited up to ~ 4-5 GeV/c.

(See next talks by Nonaka and Hirano)
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Summary

In last 3 years, RHIC provided a wealth of new exciting experimental data
and theoretical progress in this new energy frontier for nuclear physics!

1. At high p;, both neutral and inclusive charged hadrons are largely
suppressed in Au+Au central collisions.

2. The away-side jet in Au+Au central collisions is also suppressed.

3. However, these suppressions are not observed in d+Au, instead
there is an enhancement (Cronin effect), which suggests the
suppression in AuAu is the final state effect (ruled out CGC model).

4. At the intermediate p; (2 - 4 GeV/c), the proton and anti-proton
spectra show the different scaling behavior from pions (Ncoll scaling),
and a strong centrality dependence of p/r ratio has been observed.

«  Theoretical interlunations (Parton recombination, Hydro+Jet, Baryon junction)
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What’s Next

We must investigate other prob
the medium to characterize it.

~ N
* The Rare Processes Probe t n:

es that look deeply into

» Lack of strong i
see through the

* Direct Photons,
— Hadronic Probes

 High p; identified charged

 PHENIX plans to make™

measurements in the next
high luminosity Au+Au run.
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High p; Particle Identification Upgrade

Iion-Kaon Kaon-Proton
separation separation
TOTF g~ 00 ps 0-25 -5
0l k| i 4 q
e | | é | | &
RICH n=1.00044 5-17 |7 -
i 1 u 1 #
-.If[ha_._'j.q, ‘ | | | | |
Aeropel n=1.41 1-5 5-4
It q u 4 #
g
3
4
1

Prototype test during RUN-3
Installation in 2003 for Au-Au run
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Aerogel Cherenkov

» Together with the Aerogel, TOF and
RICH, we can extend the PID beyond

5 GeVlc.

» Coverage: ~4 m? in west arm.

PHENIX Detector

a3
. )

Beam View East

Participating institutions:
BNL, Dubna, Tokyo, Tsukuba
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Aerogel Prototype Test

. Final Prototype Test @ KEK Prototype test @ PHENIX
g r
Sisl +2 GeV/c
s L oz
&
210
2 |

T

o, === P| Ll “‘m L

10 12 14 16 18 20 22

TOF [ns]

Clean separation of w/(K,p)
(See talk by M. Konno, 10pSF6)
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Backup Slides
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PHENIX Publications PH -ENIX
~ single particle spectra (hadron) only ~

K. Adcox et al., PHENIX Collaboration, “Suppression of Hadrons with Large Transverse Momentum in Central
Au+Au Collisions at Vsy =130 GeV”, Phys. Rev. Lett. 88, 022301 (2002).

e K. Adcox et al., PHENIX Collaboration, “Centrality dependence of mw*, K*, p and p-bar production from V) Sy =130
GeV Au+Au collisions at RHIC, Phys. Rev. Lett. 88, 242301 (2002).

e K. Adcox et al., PHENIX Collaboration, “Measurement of Lambda and Lambda-bar particles in Au+Au collisions at
Vsyy =130 GeV”, Phys. Rev. Lett. 89, 092302 (2002).

* K. Adcox et al., PHENIX Collaboration, “Centrality Dependence of the High p; Charged Hadron Suppression in
Au+Au collisions at \/sNN =130 GeV”, Phys. Lett. B 561, 82-92 (2003).

e S.S. Adler et al., PHENIX Collaboration, “Suppressed i Production at Large Transverse Momentum in Central
Au+Au Collisions at V. syn=200 GeV”, Phys. Rev. Lett. 91, 072301 (2003) [nucl-ex/0304022].

* S.S. Adler et al., PHENIX Collaboration, “Scaling properties of proton and anti-proton production in =200 GeV
Au+Au collisions”, to be appeared in Phys. Rev. Lett., nucl-ex/0305036.

e S.S. Adler et al., PHENIX Collaboration, “Midrapidity Neutral Pion Production in Proton-Proton Collisions at Vs = 200
GeV?”, to be appeared in Phys. Rev. Lett., hep-ex/0304038.

* S.S. Adler et al., PHENIX Collaboration, “Absence of Suppresion in Particle Production at Large Transverse
Momentum in V. sy = 200 GeV d+Au Collisions”, Phys. Rev. Lett. 91, 072303 (2003) [nucl-ex/0306021].

¢ K. Adcox, et al, PHENIX Collaboration, “Single Identified Hadron Spectra from V) sy = 130 GeV Au+Au Collisions”,
to be appeared in Phys. Rev. C, nucl-ex/0307010.

e S.S. Adler et al., PHENIX Collaboration, “Identified Charged Particle Spectra and Yields in Au+Au Collisions at Vsyy
=200 GeV”, to be appeared in Phys. Rev. C, nucl-ex/0307022.

e S.S. Adler et al., PHENIX Collaboration, “High p; Charged Hadron Suppression in Au+Au Collisions at Vsyy = 200
GeV?”, to be appeared in Phys. Rev. C, nucl-ex/0308006.

JPS Symposium  Sep. 9th, 2003 @ Miyazaki, JAPAN Tatsuya Chujo 37



N
PH -ENIX

Raa INn Au+Au : suppression

PRL 91, 072301 (2003), nucl-ex/0304022
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More central collisions >

JPS Symposium  Sep. 9th, 2003 @ Miyazaki, JAPAN Tatsuya Chujo 38



STAR Results

STAR nucl-ex/0306007
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« Similar behavior has been observed

in A.
 Limited behavior of baryon
enhancement (< ~4 GeV/c).
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Azimuthal Distributions in d+Au PH _ENIX
‘ PHEN IX)

13 @ 2.0<pT<3.0(GeVic) T L 2.0 < pT < 3.0 (GeVIc) 11.03

1.2 - s - 1.02
d+Au Au+Au -

.M Min Bias | 0-10% |"%
‘ 1.0 - - 1.00
09 - ® - - 0.99

0 30 60 90 120 150 160 30 60 90 120 150 180

Near A¢ (deg.) Far Near A¢(deg.) Far
PHENIX Preliminary PHENIX Preliminary
* Peripheral Au+Au similar to d+Au “PHENIX Preliminary”
L results, consistent with
. Centrql Ag+Au shows dlstlnpt STAR data in submitted
reduction in far side correlation. paper

« Away-side Jet is missing in Au+Au
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PHENIX Experiment

.
PH:ZENIX

T (11

? 1] |
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Inclusive suppression: PH<ENIX
RCP nucl-ex/0305015  Binary Collision scaling
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pr=>5 GeV/c: well described by KLM saturation
model (up to 60% central) and pQCD+jet quenching
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Collision Centrality Determination

PHENIX Detector - Second Year Physics Run BBC charge sum vs ZDC total energy
NN é" -

g8
EN 1 30 - 40%
%QJ? % Central Magnet ““8 20-30%
ul 15- 20%

A
o.s
i 10-15%

ZDC South

MulD ”

D-5%

South Side View North
Installed W Active

 Centrality selection : Used charge sum of Beam-Beam Counter
(BBC, [n|=3~4) and energy of Zero-degree calorimeter (ZDC) in
minimum bias events (92% of total inelastic cross sections).

* Extracted N, and N, based on Glauber model.
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127 d2N/dp3dy / N,
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Radial Flow Effect

PHENIX: Au+Auys,, =200 GeV
v 60-92%

4 40-50%
4 20-30%
s 0-10%

Ncoll scaling

(pr > 1.5 GeV)
for all centrality bins

Tatsuya Chujo
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Model Comparison
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Fries, Muller, Nonaka, Bass
(Fragmentation/Recombination model)
nucl-th/0306027

 Baryon Junction model, Recombination model, Hydro-jet model
=> Predicted baryon enhancement is limited up to ~ 4-5 GeV/c.

« Qualitative agreement with data for all these models.
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R, for charged hadrons and nf
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- Different behavior between = and charged again at p; = 1.5 - 5.0 GeV/c!

- d+Au data suggests the flavor dependent Cronin effect.
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