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Abstract Selection of the Forward and Facloward

Causality requires that correlations of Long Range in rapidity must be made very I )
early: (A Dumitru et al./ Nuclear Physics A 810 (2008) 91-108 ). pseudorapidity windows

Long-range rapidity and azimuthal correlations (LRC) of charged particles are a sensitive

tool to study the initial conditions for the Quark Gluon Plasma (QGP) formation

[1].[2].[3]. Measured in separated pseudorapidity intervals, these correlations, if they

exist, mainly p-Nch and p,-p,. could be the indication in case of pp collisions of processes

like color string fusion[2] or glasma flux tubes formation[3]. The event-by-event analysis

of the long-range Forward-Backward (FB) Nch-Nch. p-Nch and p-p, correlations has _
been performed on data of the ALICE experiment obtained in the pp runs at 0.9 and 7 TeV detection
pp collision energies. The following observables were defined: p, (the average transverse ' S — n— gap between the pseudorapidity windows
momentum in the event) and Nch (the event multiplicity of charged particles). Two |
pseudorapidity intervals (the "forward" and the "backward" windows) of the variable
width from 0.2 to 0.8 rapidity units were chosen. Correlations were studied as a function
of the width of these windows and on the gap between them. as well as for the different
configurations of four @/2 azimuth sectors relevant to these windows. Methods for
separating the short-range correlations and to measure the long-range correlations strength
in the limited acceptance of the ALICE central barrel (-0.8, 0.8) are discussed. Results are
compared to the Model with independent emitters (strings) [4] and show a behaviour
compatible with the LRC phenomena for these pp collisions.

on — the width of the 7o ard and Backward
pseudorapidity windows

freeze out

latest correlation

Long Range Correlations
two pseudorapidity intervals separated by a gap

M n(y))

N il KH\\\
Long-range correlation (LRC) studies are made for pp collisions at 0.9 and 7 TeV in ALICE sl 1—.

between observables measured in two different, separated pseudo-rapidity intervals dnr and “BACKWARD “FORWARD"

- . . _ dnp, which are conventionally referred to as forward(F') and backward(B) windows. Corre- 2 gap ONe
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1. ng-n; - the correlation between charged particle multiplicities in backward (B) and forward
(F) rapidity windows (n-n correlation).

2. ps-1i; - the correlation between the event mean transverse momentum in the backward rapidity
window and the charged particle multiplicity in the forward window (p_t-n correlation)..

3. PP - the correlation between the event mean transverse momenta in backward and forward
rapidity windows. (p,-pt correlation).
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Relative Correlation Coefficient

To analyze these correlations we mtroduce the correlation functions

and study the linear regression in scaled (relative) variables: Correlaion N-N ;| Correlationp-N | | Correlation p.-p,
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1 gap between windows n gap between windows n gap boetween windows

Systematic errors: n np — (ng) {P:B)
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It is shown that the use of the normalized observables in study of n-n and p, -n = tan + b (np) {P:p) = % by (P.p) Fig.2. The dependence of long-range n-n. pt-n and pt-pt correlations on the 1 gap between

correlation functions provides the unbiased results in the region 0.3 < p, < 1.5 GeV/c windows in pp collisions at 0.9 TeV. measured for different widths 61 of the observation
windows. Normalized observables. Lines are to guide the eye.
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n-n, p,-n and p,-p, LRC in ALICE pp@7TeV data
for various Ad azimuthal sectors configurations vs.
rapidity gap between windows

Long-Range Rapidity Multiplicity Correlations in
the Model with Independent Emitters[4]

In the framework of the model with independent emitters
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the following formula for the correlation coefficient &' was obtained:

[V.V. Vechemin, R.S. Kolevatov, hep-ph/0304295 (2003); Vestnik SPbU, ser.4, no.2, 12 (2004)]
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Long-range n-n, pt-n and pt-pt correlations in

separated pseudorapidity and azimuth sectors
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where the & is the ratio of two scaled variances:

Vi Ve _ Dn
= 37 1 N = T ? - . :

V Mg {f\‘ ) A using event-by-event correlations of global
observables such as Nch and p, measured in

(N) and Dy = (N?%) — {J‘ﬂf)2 - the mean number of emitters and the E-by-E variance of the Wm;k'“’s separates by rapidity and azimuth
angle.

number of emitters. - Correlation N-N - Correlation pT-N Correlation PP,

— _T _2 - = . " . |.II|J.|||]||II]llll]]Illl] I||||lll|||||]l||llll]]]| |||.II|]|I|.I|I|||II|||.|||I
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window and the corresponding variance.

For example, for Poisson distributions Vy = V), =1 and x = L. Fig.4. The same as in Fig.3 but for different configurations of backward and forward pi/2
azimuth sectors (for the width of the pseudrapidity windows - n=0.2). Relative orientations of
sectors are marked by color.

Comparison with Model of Independent Emitters :

n-n correlations in ALICE pp@7TeV data vs. 1] gap between windows Conclusions
Clear that the Jip. depends on the acceptance of the forward rapidity window. for various widths of the psendorapidity windows 061 and for azimuth sectors

For the forward window in the plateau region one can assume configurations

=
o

ﬁf = “’UF&'{;}‘&QF I,"IE;_]:TF

==« LRLE with independant amitlors 1 = = r
WiWachemin, R.Kolevakoy ] PP svents al Vs 7 TeV |
hep-ph/ 0304285 (2003)
-

— Noticeable forward-backward n-n, pt-n and pt-pt correlations are observed in pp
collisions at 900 GeV and 7 TeV with the gap between pseudo-rapidity windows
[ Preliminary extended up to 1.2 units.
R N Z06 — One may see a general growth of correlation coefficients for the results at 7 TeV
i | compared to 0.9 TeV data.
—> It 1s shown that the use of the normalized observables for selected soft pt region (0.3
[ _ GeV/c < pt < 1.5 GeV/c) allows one to obtain the unbiased correlation functions without
a = kg — the only theory parameter 2} S I PO [ - MZ02 1 a2 02 additional systematic corrections (it is proven by the good agreement of simulated and
ol _ . : “] : 1t 1 : reconstructed PYTHIA data in the framework of ALICE experimental setup).
even defined for scaled variables nevertheless - . : 1 1 . . 1 T . : - - LAt - . -
n . 2n azimuth window n/2 azimuth windows:I- | | n/2 azimuth windows:111 ] | /2 azimuth windows:I-1l| —> Analysis of data for different configurations of azimuth sectors provides the method
depends through 1, on the acceptance of the forward rapidity window Ayp, App and does oo J";L";L";L' ';'B"':"'LL J";';';L";L";L' ","';,L ,J'";L' "DL";L";L"'l";L for separating the short-range correlations and to measure the long-range correlations
not depend on the acceptance of the backward one Ayg, App. n gap between windows n gap between windows 1 gap between windows n gap between windows strength in the limited acceptance of the ALICE central barrel (-0.8. 0.8).
This is because the regression procedure is being made by the forward window. One can
find the physical discussion of this phenomenon in ref.:
V.V. Vechernin, R.S. Kolevatov, hep-ph/0304295 (2003); Vestnik SPbU, ser.4, no.2, 12 (2004).
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unit of rapidity. Then we have for the correlation coefficient:
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Fig.6. The comparison of n-n long-range correlations (data points) with the Model of
independent emitters [4] (horizontal dotted lines) for different configurations of backward
V.V. Vechernin, arXiv:1012.0214, 2010 and forward azimuth windows at the model parameter a=1.8. Widths of the pseudorapidity
windows &1 are shown near the relevant data sets (lines are to guide the eye).
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