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Brief Motivation
Correlation Technique
Flow & Jet Correlation Functions
Data
— Typical Correlation Functions
— PT reference study
— dEta Study

— pT dependence
See posters by W.

— trality D d
Centrality Dependence Holtzman & P. Constantin

Model comparisons
Summary/QOutlook
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Why Study Correlations

leadlng partkle

Reaction Plane Transverse Plane

leading partlclé - FlOWi

Jets: > Primarily from pressure

> Primarily fr'ofn gluons at RHIC :
» Produced early (1<1fm) build-up

- : » Produced early (1<1fm)
g Zjeé'/séz;e to the QCD medium > Reflect conditions in collision

zone (energy density etc.)

Correlation Studies can provide information on the particle
production mechanism and QGP formation at RHIC
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Correlation Technique

Study A¢ Correlation
Functions:

dN . £
P o | 1T+ Y 2V cos(nA
oA oc( Z v; cos(n ¢>J

Wang et al,,
PRC 44,1091 (1991)
Lacey et al.
PRL 70, 1224 (1993)

*Event by event reaction plane
determination & Dispersion
Corrections Circumvented

e Uncertainties associated with
Acceptance, efficiency, etc
Reduced

PH ENIX @ 1P

PHENIX Detector - Second Year Physics Run

West Beam View

Smaller Signal !!

30 Million minimum bias events analysed
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Extracting v2 via Assorted Correlations  paenix @ IR

1 (ApY
———=ax[1+2P,cos(2Ap) ]+ b x exp{—5 X (—j j e

(@) 0.85 < pT <1.05

pT_ref0.4-0.8
Cent6 -11
0.85 < pT <1.05

% =ax [1 + 2(\/;’”’ )2 cos(2A) |+ b x exp(—%x (i—d)j ]
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Simulated Correlation Functions eI 0 G

Hvdro-Flow HIJING

Jphitphi2lf o gt

oo 0 20 40 60 80 100 120 140 160 180
A9 (deg.)

Flow leads to strong anisotropy Jets lead to strong anisotropy
and an asymmetry

The anisotropy of the correlation function reflects
both flow and Jet contribution
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Summary of 130 GeV Results

STAR RP

HIJING RP
HIJING correl

Jsw =130 GeV’

dE/dz = 2 GeV/fm

‘.'::"' *}_ﬁ_—-‘.}—_‘ﬁ’_ —4 4 ,L
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[
charged particles
centrality 34-85%

:‘" o
o

-
o

DD

J. Rak, Hirschegg 2001

PHENIX correl.

V_ e
PH ENIX@ @F

Year -1

*Reaction Plane and two
particle correlation
technique give similar v2

*Hydro over predict
correlation function
above ~ 2 GeV/c.

* Hydro show good
agreement with data for pT
<1.0 GeV/c

‘HIJING under predicts
correlation function
below ~ 1.5 GeV/c
‘HIJING over predicts
correlation function
above ~ 1.5 GeV/c
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Differential Correlation Functions PH ENIX@ @ THK

20% < Centrality < 40% 40% < Centrality < 80%

VS =200 GeV ; [0.45 < pT.._. < 6.0 (GeVic)]

Ref

*Magnitudes and trends

similar to Year -1 . W

*Anisotropy increases
with pT and Centrality

(o/n2D) 620 > 1d > S0

_ PHENIX PREL

*Asymmetric Component
seen especially at
high pT - Jets ?

Important to test the
response of the asymmetry
to various Cuts

«Jets

*v2 values

(o/pn@®) 62> 1d > 02

80 120
Ad
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[1.0 <pT,. <2.5(GeVic)]  [0.50 < pT,,, < 1.0 (GeVic)]

PH ENIX@ &%

2.5 < pT < 3.0 (GeV/c) I 2.5 <pT < 3.0 (GeV/c)

-~ e JS =200 GV

Reference pT dependence

PHENIX PRELIMINARY
80 120 160 0 40 80

Ad Ad

20<Cent <40 e 1.0<pTRes<2.

0.3 - e 05<pT,.<10

- Asymmetry of Correlation
function sensitive to pT

reference
e  (Consistent with
Jets/Minijets

»  Extracted v2 relatively ; |
Insensitive f PHENIX PRELIMINARY |

3 4 5

pT (GeVic)
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[1.0 < pT

Ref

3.5 <pT <4.0 (GeVic)
An< 0.35

<2.5(GeVic)]  [1.0 < pTg, < 2.5 (GeVic)]

V_ e
PH ENIX@ @1

3.5 < pT < 4.0 (GeV/c)
An> 0.35

JS =200 GeV’

PHENIX PRELIMINARY

N An dependence

40 80 120 160 0 40 80

Ad

-Asymmetry of Correlation
function sensitive to An
* Consistent with Jets

Y 020f

‘Extracted v2 relatively
Insensitive

o See poster by P. Constantin

0.35

20 < Cent <40 ® eta>0.35 ]
0.30 | 1.0 <pT_ <25 = eta<0.35 |

ref

0.25 |

0.15 |

0.10 |

PHENIX PRELIMINARY

3 4 5
pT (GeVic)
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Differential v2 PH ENIX@ &F

o ] ] @ 20 < Centrality < 40 (%)
@ Minimum Bias ] [ = 10 < Centrality < 20

¢ 00 < Centrality <10
(€]
o "2 ¢

TS

i

PHENIX PRELIMINARY ] [ " PHENIX PRELIMINARY

1 2 3 4 o 1 2 3 4
pT (GeVic) pT (GeVic)

V2 Saturates at ~ 2.5 GeV/c; Similar Trend for all Centralities
V2 increases with Centrality
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Centrality Dependence of v2 PH ENIX @ @8

Different Models predict different scaling
Behavior for the centrality dependence of v2

*Hydro --- eccentricity scaling eccentricity
*Minijet — Overlap Area scaling

<y2>—<X2>
1 €=

N <y2 >4 <x2>
\/ Npart

It is important to test for these different scaling
behavior !
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JSw =200 GeV’ PH ENIX@ @8

® 2.5<pT<4.0(GeVic)

® 2.5<pT<4.0(GeVic)

(]

<< ]
PHENIX PRELIMINARY 1 I Cent

Cent

0.05 , , 0.4 -
//N— . PHENIX PRELIMINARY
Par. ' 100 200 300
Npart

@ 2.5<pT<4.0 (GeVic)

Centrality Dependence
Compatible with:

Nyqrt SCaling ?

é

< ]
PHENIX PRELIMINARY ]
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Model Comparisons PH ENIX@ @F

e Reaction Plane

*two particle correlation

Hydro-dynamical model
Hydro+pQCD (dN&/dy=1000,500,200)

_0_05IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
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pT (GeV/c)
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Model Comparisons PH ENIX@ @1

Data

Hydro - (Kolb)

minijets N
(Kovchegov & Tuchin) |

] ./_i.,.i._--?—--_-?_._._ _

JSw =200 GeV
20 < Centrality < 40

PHENIX PRELIMINARY

2 3 4 5
pT (GeV/c)

* Good agreement with Hydro at low pT

* Good Agreement with Minijet Model at high pT
(Kovchegov & Tuchin)
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Model Comparisons PH ENIX@ @

Centrality Dependence for High-pT Charged Hadrons

0.5
i - 2.5<pT <4.0 (GeV/c
2.5<pT <4.0 (GeVic) - Hydrz - (K(ilb) |

Y O S
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PHENIIX PRELIMINARY ]

0.05 0 0.10 0.15 0.20 100 200 300 400

/\/ NPart NPart

Centrality Dependence shows good agreement
with the Minijet Model

PHENIX PRELIMINARY |
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Surmn. mary PH ENIX @ 1P

Correlation Measurements serve as an important probe for the
high-energy-density nuclear matter created at RHIC.

The Observed Asymmetries in the Correlation Functions are
Consistent with Jet/Mini-Jet Production

Sizeable Integral and Differential v, Observed
Separate Effects of Geometry and Dynamics can be Identified
Model Comparisons

< All Models Require Large Energy Densities to Achieve Results
Compatible with the Data (Prerequisite for QGP).

% Good Agreement with Hydro below ~ 1 GeV/c

“* Both Hydro and HIJING over predicts the data above ~ 1.5
GeV/e

% Saturation model under predicts the data at low pT

“* Saturation Model gives good agreement with pT and centrality

** Dependence at high pT.

Model comparisons compatible with Flow at low pT and Jets/Mini-

Jets at high pT.
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