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Nhart Scaling = long Range

PHOBO S 62.4 GeV Au+Au Reliminary

Integrating over 411 gives
simple scaling with N
Emphasizes non-trivial
correlation between mean

values of forward an
mid-rapidities
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OCorelation Structur eO
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What underlies the single-particle distributions?
Are correlation short or long range?
For ward-Backwar d Multiplicity Corr elations
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Long Range Correlations

LN <3

C(n,An) =

(& 33 &)

Correlated partitioning of X objects

(e.g. one object splits into two)
is an Ointrinsic longange correlationO

(reduces &' 0)



Olong RangeO Corelations
C(n,An)="P! Ao

o1

Binomial partitioning of X objects

iInto P and N sides induces another type
of Olong ange correlationO
&2(P-N)=P+N'  &2.=



Olong RangeO Corelations in p+p

p+p collisions hawe always had a

J > (a)
Olong angeO component, 30

...............

In the binomial, I.e. non-Intrinsic,
sense
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Persists when iemoving the cential S
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2 units of rapidity P

UAS: Phys.Lett.B123:361,1983




Short Range Correlations
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If each object breaks into K OpiecesO that stay close in

rapidity, induces corr elations over a short range
- (e.g. resonances [thermal models?], gluon splitting)



OClustesO inp+p

. UA5: Phys.Lett.B123:361,1983
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'FB correlations interpreted in terms of production of OclustersO
Limited rapidity windows prevent seeing all K particles
_inacluster’ Oefective cluster multiplicityO kg - <>+ d /<>



Clusters In p+p

~ UAS: Phys.Lett.B123:361,1983
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Clusters In p+p

~ UAS: Phys.Lett.B123:361,1983
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Clusters In p+p

~ UAS: Phys.Lett.B123:361,1983
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Clusters and &%(C)
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Forward Backward Multiplicity Corr elations give

access to cluster structur e of particle production



Summary

Intrinsic Long- 2
Ran & ¢ 0
ge
Binomial >
Partitionin &c=1
9

Cluster Emission &ZC o keff

Could expect combinations of eff ects
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Octag on Detector
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Extr action of &4~
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Removing detector effects gives
access to this effective cluster size
(modibed by acceptance / bin-width)

NEW for QM2005!



D etector Eff ects vs.%
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Corrections & Systematics

; ~OLOF T 5 ING & Extracted HIUING
+ Residual detector eff ects: |}« g amer Ao
&2 145 ® Mod. HUING O  Extracted Mod. HIJING
det AE
« Acceptance gap eff ects 1.3 —— — 1
+ Secondaries contribution Ly
1.1F
large % :
at large % | B,
+ Half' Full azimuth

Systematics calculated for several sources:
use awerage value of combined error )& 4-~0.1



Centrality & Rapidity

PHOBOS Preliminary 200 GeV Au+Au
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Centrality & Width

PHOBOS Preliminary 200 GeV Au+Au
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Summary

+ Forward-Backwar d multiplicity [uctuations provide
iInformation about long and short range effects in
pseudor apidity

+ New PHOBOS data for 200 GeV Au+Au with
detector eff ects corrected
+ Clear short-r ange correlations observed
+ Non-trivial centr ality and rapidity dependence
+ Central data similar to HIJING; centality
dependence qualitatively similar to AMPT




Charge Fluctuations & QGP

-
Studies by Jeon, et al

Hadron gas creates nuchthi0503085 1.

| - - - Q D Q @ - -
multi-par ticle clusters ﬁ@@ > ofo F.O\
®--0 &0  @--0
(dePned as what 5% a6 ‘o6

IS seen In p+p) y

FIG. 1. A schematic illustration of the charge transfer 3uc-
tuationsin the rapidity space. Only the pairs within A/ 2 of y
can contribute to the charge transfer Buctuation D, (y). Here
A is the rapidity correlation length, or the rapidity distance
of the decay particles from a single cluster. If A is a function

QGP ShOUId OsmOOthO\ of y, then Dy (y) also changes with vy.

out Ructuations, PHOBO S data should

decreasing eff ective provide limits on such

cluster size near y=0 a scenario
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Systematic Errors vs.%
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