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Study of Correlations anEEsEs
Fluctuations

 Expectation that correlations reflect featuresofti-particle production.

- e.qg. Bose-Einstein/HBT (source size).

 Forward-backward correlations in (pseudo)rapidigracterize formation
and decay of possible clusters.

J Number of sources.

. Size of source

 Changes in particle number fluctuatiomsk, p) expected near a phase
transition.

[




F-B Multiplicity Correlations

Predicted in context ddual Parton ModelDPM] (and
Color GlassCondensate [CG(]

Test of multiple elementary [partonic] scattering.

Linear expression relating,dnd N (forward and
backward multiplicity), found in hadron-hadron
experiments (ex. UAE

<Nb>(Nf):a+be N = # of hadrons

* “b”is correlation strength.
— Function ofVs and A.

— Coefficient can be 5
expressed as, b = <N;Np>—-<N; >N, > _ Dy

<N]?>—<Nf>2 fo
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NSCLShort- and Long-Range Correlations
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» Long-range is taken as a separation of forward-

backward windows by > 1.0.
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* (D4)? characterizes
short range
correlations, related 1
the number of emitted
particles per cluster.

* (Dy)?is related to
the number of sources.
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Short and Long-Range FB
Multiplicity Correlations

« Working definitions:

— Short-range correlations (SRC):
 SRC is defined as correlation fan| < 1.0.

— Long-range correlations (LRC):
 LRC is defined as correlations fén]| > 1.0.
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@ Energy Dependence M eaasias
NSCL pp Min Bias

« Comparing 0.16
correlation as ~
function ofVsy,. 014 400 GeV
« 200 and 400 GeV E STAR Preliminary 200 GeV
in close 012— T
agreement: - ¢ | 62.4 GeV
e Larger SRC 0.1— ¢ I ?
at 400 GeV — o | |
0.08— T
e Plateau at < B w | |
same value —
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Centrality Dependence:

No decrease, plateau across 0-10%
+ T T IR +

2

_<nfnb>—<nf ><nb>_D

bf
2 2 - 2
<n, >-<n, > D

STAR Preliminary

ff

+ + 5 + 40-50%

» Central
collisions
demonstrate
strong LRC.

A

e For mid-
peripheral
collisions:

e LRC s
absent.

_Gaussian/Expo 9.%9[9@??5.%.9_+ ..... % ..... + ..... L
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Centrality Dependence.
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R
Comparison to Parton String Model
(PSM) and HIJING

e 2 Monte Carlo models: PSM ¥

(DPM) and HIJING. 0or 0-10% Au+Au
 HIJING does not have lor -
strings inn. 0.7-
+  PSM has these included. °°®- ¢ thes, . B0
0.5 ot
« PSM shows qualitative P o w , FSM
agreement w/ data. i ]
0.3 o HIJING
 HIJING agrees well w/ the : -
short-range component. s ]
0.1—
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Centrality Dependence:

40-50%Cu+Cuat 200 GeV

06—
o - i 0-10%
e As in mid- - I )
peripheral 05— i
AU+AuU: B T } A
B A |
*LRC 0.4 |
absent. N
«Approx % g3l
same _ - STAR Preliminary
evolution B
w/ An. 0.21—
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Search for the QCD Ciritical Point

*Proposal for future running at RHIC to
consist of an “energy scan” to search for
predicted QCD critical point.

Fluctuations and correlations (particle rat
multiplicity, p;, etc.) and behavior of flow
(directed and elliptic) in vicinity of the
critical point are expected to be primary
sighatures.

*F-B correlations and Kt p/rtfluctuations
can be measured al energies
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Central 0-10%_u+Cu
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Centrality Evolution:
22 GeVCu+Cu
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Energy Dependence.
~ 40-50%Cu+Cu

e For mid- =
peripheral 0.6— 2
collisions: - po N >—<n ><n>_D,
| 2 2 2
«LRCis | 05 <n >-<n,> D,
absent at -
all 0.4~ STAR Preliminar
energies O 200 Gev
Al 0.3~ 62.4 GeV
energies N
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approx. - ]
same 0.1 % i i \ ]
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Particle Ratio Fluctuations

K/Ttand pit
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CharaCtenze Fluctuath MIVERSITY

SC
* NA49 uses the variable;,

—_— 2 2 2 2
Udyn = Sgn (Jdata B Jmixed)\/ ‘ O data ~ T mixed

o Is relative width oK / 71 distribution

e Measure deviation from Poisson behavior U Vgyn

(N1 (D) (N
S TV SR TN S (T

e |t has been demonstrated that,

2
O-dyn - den
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Excitation Function foogynkmr
NSCL

« Compare STAR results for central Au+Au collisions
with SPS results for central Pb+Pb collisions
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Cu+Cu 22.4 GeV
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Cu+Cu 22.4 GeV
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Summary |

o Centrality Dependence:
— At 200 GeV, central A+A collisions exhibitsérong, long-range correlation

— For mid-peripheral collisions, correlation coefiat shows similar behavior at all
energies and systems.

* Dominated by SRC.
» LRC is consistently absent.

o System Size Dependen
— Similar LRC at 200 GeV in Au+Au and Cu+Cu.
— Correlation in pp at 200 GeV resembles that of-padpheral A+A.

 Energy Dependence:

— For central collisions, correlation coefficieneses to depend more on energy than
system size.

— Differences in correlation in pp 200/400 vs. 62/G®uld indicate small LRC.
— Jet contribution?
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Summary |l

* Preliminary look av,, - for Cu+Cu at 22.4
GeV.

— More track quality cuts to be investigated.

* Forvy, ,ry0dels show a transition effe
— Acceptance in HSD...?
— Not acceptance in UrQMD. What is it?

« Study of fluctuations and correlations well
established, will be an important part of QCD
critical point search.
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