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Npart Scaling = lLong Range
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“Correlation Structure”

What underlies the 5ingle~Particle distributions?

Are correlation short or long range?

Forward-Backward Multiplicitg Correlations




particles

SIS Concept

N ! (lml:)act Parafneter}

RMS used to

determine o P



| ong Range Correlations

C(n,An) =

=
Nl

Correlated Partitionf ng, of X objects

VP+ N

(e.g. one object splits into two)

IS arciintrnsic long range correlation”

(reduces G O)

P — N =3



“Long Range” Correlations

C(n,An) =

e

Binomial Partitioning of X objects

VP+ N

into P and N sides induces another tﬂPC
of “long range correlation”
0% (P-N)=P+N— 0Z-=

P — N =3



“Long Range” Correlations in P+P

ar lisi h had
pt+p collisions have always had a -

“Iong range” component, 30t

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

in the binomial) l.e. non-intrinsic,

SCNse

Persists when removingthe central Y
2 units of rapiclitg P

UAS: Phys.Lett.B123:361,1983




Short Range Correlations
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it each object breaks into K “Pieces” that stag close in

DA
VP+ N

raPiclitg, induces correlations over a short range

“ (e.g. resonances [’thermal moclels?], gluon 5Plitting)



- UAS5: Phys.Lett.B123:361,1983

“Clusters” in [5+P

{a) I ’ ' (b) ' ' (c} ' 10" 3 1 |
<k>= 80L
keff <k>=3 N i 20< Nyps < 30
| H €
<k>=3 + ’;:“
<k>=2 f
1 S
. A\
Af]'=3 Al’]fz ArL:]
0 1 1 1 1 ] 1 ]
0 10 20 30 10 20 0 5 10
P+N
D + p 546 GeV

\FB correlations interl:)retecl in terms of Procluction of “clusters”
Limited ral:)ic]itg windows prevent seeing all K Particles

- Ina du_s_t_e[ =) _‘_‘egcctive _clu_st_er ﬂlult,ipligitg’_’: ko= K+ dl /<KD



Clusters in §+

~ UAS: Phys.Lett.B123:361,1983
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' 1:15 correlations interl:)retecl in terms of Procluction of “clusters’ |
| imited raPichtg windows Pre\/cnt seeing all K Particles

inacluster = “effective cluster m_u_l_tip_li_c:’_tg_’f  beggp = (0 /<)
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Clusters and 02(C)

O A =

" g

P— KP —\ C — VvVKC

C(n,An) = NiEw

N — KN gt — Rog
Forward Backward Multiplicitg Correlations give

VP+ N

access to cluster structgrc_:_ of Particle_ Procluction .



Summarg

Intrinsic Long»—— >
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ange
Binomial >
o o2 =1
Partltlonmg

Cluster Emission O ZC oC ‘4@515

Could expec‘t combinations of eHects
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Extraction of 02

Removin g detector etfects gi\/es

access to this eHtective cluster size

(moditied by acceptance / bin-width)
NEW for QM2005!



Detector Effects vs. N

Nbo 2'4;_ o ;gz:aelptance Effects Landau Fluctuations
9 oF- 7 Secondaries B Distributions
1.8
1.6
1.4
120 . —

1t e
0 0.5 1 1.5 2 2.5 TI3

Different sources contribute flat in n .



Corrections & Sgstematics

OB TS HUNG & Extracted HIUING
* Residual detector efHfects: | © 15F =  std. AMPT Extracted AMPT

- ® Mod. HUING O  Extracted Mod. HIJING

0% et 1.4F
* Acceptance gap etfects 1.3;— —— t +ﬁ*$*
+ Secondaries contribution | 12—
110
t] :
at large n e,

o Half—=rull azimuth

Sys’tematics calculatecl For several sources:

use average value of combined error Ac?-~0.1



Centrality & Rajoiclit

PHOBOS Preliminaryp 200 GeV Au+Au ~

e Das 40-60% Peripheral
Nbo - O HIING - i:i*
- 0 AMPT e
1.5 — - o
- e =
] 5
2 1012 3 4 5 : S
QE
- - | - An=0.5
HIJING & AMPT o1 2""31'q

PHOBOS Preliminary 200 GeV Au+T\u

agree in Periplﬁeral events,
D-20% Central

PN

diverge in central events VO [ D e
L O AMET —
1.5_— ﬁv $+

¥ Signiﬁcaﬂt centralitg U S
R

ClCPCﬂClCﬂCC <§§i%%%
. An =05

4 SuPPression at n=0 from

intrinsic correlation of P&N



Centrality & Width

PHOBOS Preliminary 200 GeV Au+Au

O 3 ¢ Data 40-60% Peripheral
- O HUING 0
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* Rate of change with bin size, o n=2d
0.5 1 1.5 2
reflects full cluster multiplicitg K . An
PHOBOS Preliminary 200 GeV Au+Au
O 3 o Daa 0-20% Central
5 Perll:)heral data lmPlICS S
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AMPT ~ Centralitg depen&ence An



Summarg

* Forward-Backward multiplici’ty fluctuations Provicle
information about long and short range etfects in

Pseuclorapiclity

o New PHOBOS data for 200 GeV Aut+Au with
detector etfects corrected
o Clear 5hort~range correlations observed
» Non-trivial Centrali’tg and raPiclitg c:lependence
o Central data similar to HIJING; centrality

clepenclence qua itativelg similar to AMPT



Charge Fluctuations & QGP

-
Studies bg Jeon, et al

Hadron gas creates ucl-th/0505085 | 1.
multi—-l:)article clusters f fa@QB ofo r @O\
, -- @ -0 @ --0
(defined as what R
y

IS seen in P-I-P) FIG. 1: A schematic illustration of the charge transfer fluc-

tuations in the rapidity space. Only the pairs within A/2 of y
can contribute to the charge transfer fluctuation 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

of y, then D, (y) also changes with .

QGP should “smooth” U

out HUC’Eua’tiOﬂ& PHOBOS data should

clecreasing eftfective Proviclé limits on such

cluster size near 9=O

a scenario
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