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Abstract * Maximum density fluctuation of charged pions in narrow pseudo-rapidity intervals 1n a Monte-carlo background has been studied using
‘0-ApBr interactions data at 2 1 AGeV The study indicates correlated pion emission in pseudo-rapidity intervals 87 = 0| to | Further analysis
wegests that a maximum charged particle density in a given pseudo-rapidity interval rises hnearly with pion multipheity
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For the past few years, various experiments [ 1] were performed
with hadron-hadron, hadron-nucleus and nucleus-nucleus
mictactions at relativistic and ultra-relativistic energies [2-6] in
oder to reveal the underlying dynamics of multiparticle
production process. The experiments showed that the produced
particles are emitted in a correlated fashion [7]. Different scientists
suggested that the production of resonance, creation of hot
mulunucleon fireballs or the formation of quark gluon plasma to
he the reason behind such effect. Several theoretical models [8]
were put in support of the above. But whatever may be the
reason behind such phenomena, it has been felt strongly by the
physicists to carry out detailed study on correlation to reveal
the inner dynamics of the collision process.

Here in this note, we will study the correlation and
“lusterisation using pionisation data of '°O-AgBr interactions
2.1 AGeV. The data were obtained from Illford GS emulsion
Macks exposed to '%0 beam of energy 2.1 AGeV at BEVALAC
BERKELEY. To identify the primary events, two independent
"hfcrvcr scanned the plates separately with the help of two
['C'{L Metalloplan microscopes, using a 10X objective in
“Onjunction with a 25X ocular, to increase the efficiency to 98%.
The final measurements were done using an oil immersion 100X
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60/7/1, M. T, Road, Calcutta-700 031, India

objective. The measuring system fitted with it has 1pm resolution
along the X and Y axes and 0.5 um along the Z axis.

After scanning, the cvents that are chosen for the above

analysis have the following criteria :

i)  the beam track should not be at an angle greater than
3° to the mean beam dircction of the pellicle.

1) the interaction should not lie within 20 um from the
top or bottom pellicle.

iii)  All the incident beam are traced back in order to
cnsurc the event to be a primary onc.

According to emulsion technology, the particles produced

after interactions are classified as

i)  black particles with ionisation 2 610. l0 being the
minimum ionisation of a singly charged particle.
i)  Grey particles with ionisation 1.4 [, S <6/,
iii)  Relativistic shower particles, mainly pions with
ionisation /< /.

These particles have grain density g < 1.4 g, where g, is the

plateau value.

The emission angles were measured for cach track by taking

the coordinates (x, y, z) of two points on each secondary track,
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the coordinate of the centre (xy, ¥, Z,) and the two points on the
incident beam track (x|, y,. 2,)-

In this note, the multiparticle correlations based on fluctuation
for the produced pions have been analysed in the pseudo-
rapidity phase space. For each cvent, the pscudo-rapidities
n=-Intan8/2 (where @ is the polar angle of the particle) are
scanned with a window size én across the full n range. The
maximum density of particles as defined by [9] is equal to
Prax = OMpmax / 0N, Where 7, is the maximum number of
particles in each event of the interval 8n. p ,,, for all N events
are then calculated and the distribution dN / dp,,, withrespect
10 P max is analysed.

To compare the behaviour of the cxperimental data with that
of the uncorrelated one, the same procedure has been followed

with the events generated by Monte Carlo simulation. The data
are generated following the independent emission hypothesis :

i)  The shower particles a=e emitted independently.
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ii)  The multiplicity distribution of the simulated evep,
is the same as the empirical multiplicity speciryp, of
the experimental cnsemble.

i)  The single particle spectrum do / dn of the simulyeg
events, reproduces the empirical distribution do / dny
for the real ensemble.

The distribution dN / dp ., (with experimental data set) yng
(dN 1 dp 5 ) 1 ¢ (with Monte Carlo simulated data set) for 8
(window sizes)=0.1,0.5,0.8 and | are shown in the Figure, 1,
b, 1c and 1d respectively. From the figures, it can be scen thy
there exists a remarkable deviation between experimental ang
simulated data sets, suggesting that the produced pions g
emitted in a correlated fashion.

We also have calculated (not shown) x° per degrees of
freedom [( x*)=Z ((simulated valuc-cxperimental value)

error)? |. Sufficiently high values for xz per N degrees of
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Figure 1 (a-d). Plot of the normalised p_, distribution for '“O-AgBr interactions at 2.1 AGeV in pseudo-rapidity

windows 8n = .1, .5, .8 and | respectively.
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ireedom [ 12 IN,; !] also supports the notion of correlated pion  Table 1. The slopes obtained in least squares fits of the (pm,‘) =an+b

cmission, for pseudo-rapidity interval of range 6n=0.1to 1.

We also have studied the dependence of average maximum
particle density on charged multiplicity for the entire pseudo-
raprdity range. To carry out the above study, the entire
multiplicity region have been divided into six equal intervals (1-
4.5-8,9-12, 13-16, 17-20, 21-24). For any particular multiplicity
.. nterval weighted average of nis given by it = T P,n where
p represents the probability of getting an event with multiplicity
,,"wc have determined (., ) for the above six intervals and
plotted (P gy ) @5 @ function of  for §n =0.1,0.3,0.5and 0.8
in the Figures 2(a-d). For each set, lcast square fit of the form
/pm) = an + b has been performed. The slope values 'a' for
different &7)'s are given in Table 1. Table 1 suggests that with
merease of 81, the slope value decreases,
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for '*O-AgBr interactions at 2 1 AGeV for 6n = |, .3, .5 and .8.
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Hence, we conclude that

(Prx)

z
fi) the data reveal a correlation and clusterisation within
the pseudo-rapidity interval dn =0.110 1.

i)  dn-dependent lincar relation cxists between average
maximum particle density and the multiplicity over
the entire multiplicity region.
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Figure 2 (a-d). Plot of average maximum particle density < Py, > as a function of charged particle multiplicity 7
in pseudo-rapidity windows én = .1, .3, .5 and .8 respectively for '“O-AgBr interactions at 2.1 AGeV.
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