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Overview of the ALICE measurement of the strongly intensive

qguantity Z in terms of forward-backward correlations analysis...
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Motivation: \Why do we study correlations and
fluctuations? ALICE

PRE-COLLISION PRE-EQUILIBRIUM  QGP AND EQUILIBRIUM HADRONIZATION HADRONIZATION FREEZE-QUT
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What we measure
in the detector...

Analysis of correlations and fluctuations can provide information
about the early stages of heavy-ion collisions.
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Motivation: \Why do we study correlations and
fluctuations? ALICE

1. Study of Long-Range Correlations (LRC):

® LRC carry information on the early
dynamics of the nuclear collision.

2. Analysis of fluctuations in the number of particles produced in A-A collisions:
» A good way to check dynamical models of particle production.

» Gives a chance to study observables sensitive to the early dynamics of the
collision, independent of trivial fluctuations of the volume of the system.
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The Analysis: How do we study %
correlations and fluctuations?

The forward-backward (FB)
correlation:
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The Analysis: FB correlations with %
strongly intensive quantity 2

e Strongly intensive quantities do not depend on
system volume nor system volume fluctuations.

Gazdzicki, Gorenstein, Phys.Rev. C84 (2011) 014904

> — gives direct information
about characteristics of:
single source distribution!

STRONGLY INTENSIVE QUANTITY 2:

<n>w +<n>w_-2Cov(n, n,)
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» For a symmetric collision w, =w_ and <n_>=<n_>,

> =w(1-b_ ).

corr particle
For Poisson distribution: w=1& b__ =0 - X=1
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The Analysis: ALICE experiment
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The Analysis: Data Sample

Experimental data:

- Pb-Pb @ Vs, = 2.76 and 5.02 TeV
- Xe-Xe @ Vs, = 5.44 TeV
- pp @ Vs=13TeV

Tracks: -0.8<n<0.8,

pp analysis—> 0.2 <p.<2 GeV/c
A-Aanalysis— 0.2 <p_<5 GeV/c

Centrality estimators: VO (N, ),
ZDC (N

spectators)




Results: > as a function of centrality
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* Values of X increase with energy and increase with decreasing centrality in
experimental data, contrary behavior noted for MC HIJING results.

* MC AMPT and MC EPOS reproduce dependence on centrality qualitatively but not
quantitatively.

®* From results for MC AMPT it is evident that X is sensitive to the initial conditions. @




Results: > as a function of An

1.1 centrality via VO

A 1.25

i ALICE Preliminary

- Pb—Pb VSNN =2.76 TeV

B 0.2<pT<5 GeV/c

1.2— Acentrality=10%, 81=0.2, ¢<(0,2)

: centrality classes:
—4— 0-10%

- —4— 10-20%

— —4— 20-30% 1

1'15_ $— 30-40% Systematic uncertainty !

—4— 40-50% v q

~ —4— 50-60% rs

- —— 60-70% af

L —4— 70-80% \\\\%

RIPRIREL 220>

1.05 j‘\‘:\;

0.2

04

0.6 0.8 1 1.2

An

n=0

* 0-1%

o 1-5%

e 5-10%
* 10-15%
* 15-20%
¢ 20-30%
¢ 30-40%
e 40-50%
* 50-70%
e 70-100%

l

[ | L

| VOM multiplicity classes ALICE Preliminary

pp Vs =13 TeV
O.2<pT<2.0 GeVic

om=0.2

n=0

ALICE

® increase with An;

® Pb-Pb: decrease of X with
increasing centrality class;

® pp: X grows with the
increase of forward event
multiplicity; contrary to
Pb—Pb.

Different ordering

of = with centrality
for Pb-Pb and pp.




Summary

New results for measurement of the FB correlation with the
strongly intensive quantity > have been presented:

® 3 increases with energy and with decreasing centrality in
experimental data, contrary behavior noted for MC HIJING
results and experimental pp collisions.

® Removal of the resonances contribution does not change
the dependence (ordering) of X with centrality.

® MC AMPT and EPOS reproduce the dependence on
centrality qualitatively but not quantitatively.

® From results for MC AMPT it is evident that X is sensitive to
the initial conditions.

® The comparison of centrality ordering in A—A reactions
versus theoretical models, and experimental pp data, may
provide new insight into the underlying dynamics of the
collision.

® What model can reproduce Z behavior?
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