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A study of multiparticle correlations on the basis of the maximum fluctuation of the charged particle density
in narrow pseudorapidity intervals in Monte Carlo background particles has been carried obtQuitigBr
interactions at 68 GeV and®?S-AgBr interactions at 200GeV. The study reveals the existence of dynamical
multipion correlation in the pseudorapidity interval 0.1—1 for both data sets. Further study suggests that in each
case the maximum charged particle density in a given pseudorapidity interval increases linearly with charged
particle multiplicity.

PACS numbdis): 25.75.Gz, 25.70.Pq, 24.60.Ky

Nowadays, various theoretical mod¢l§ have been put ticles as defined by13] is equal topma= MNmax/ 7, Where
forward to understand the underlying dynamics of multipionsn,, ., is the maximum number of particles within the inter-
production in hadron-hadron, hadron-nucleus, and nucleusral 57 in each eventp,,,, for all N events is then calculated
nucleus collisions at relativistic and ultrarelativistic energiesand the distributiond N/dp .« With respect top..x iS ana-
Experimental evidence shows that the produced particlelyzed. The same procedure has been followed with the cor-
prefer to be emitted in a correlated fashi@]. The reason relation free events generated by Monte Carlo simulations.
for such a correlation effect, explained by different theorists,The Monte Carlo data are generated following the assump-
may be the production of resonance phenomena, hot multtions: (i) The pions are emitted independentliy) The mul-
nucleon fireballs, or the formation of a quark-gluon plasmafiplicity distribution of the ensemble of the Monte Carlo
etc. Study of the experimental d&t3] prompted the scien- events is the same as the multiplicity spectrum of the experi-
tists to conclude that the formation of heavier intermediatenental ensemble(iii) The single-particle spectrumo/dz
states, clusterization, etc., may be the cause of such a corrgf the simulated interactions reproduces the experimental
lation effect. So a detailed study on the correlation and clusde’/d distribution. _ _
terization of secondary particles in multiparticle production 1he distributiondN/dp 4 (with experimental data sets
processes is needed to extract the actual reason behind sLﬁ:’Pldléd N/dpmauc (With Monte Carlo—simulated data spts
an effect. Very recently, the intermittent behavior of the mul-Cf ~ O-AgBr interactions at 68GeV for &7 (window
tiplicity fluctuation [4,5] has also been interpreted by some

workers to be the possible manifestation of such a short 0'035(0; O e OOAE(Cf e+ Bonmens i
range correlation in high-energy interactions. Whatever may {““Sim"'m deta ; 708 soed e
be the reason for such phenomena, it had recently been fel .

strongly that the commonly used method of the standard corzps .t ° 4 Z|<§- ooak +

relation function is not sufficient enough to come to a con- ~= | :z i

clusion beyond ambiguity. So the need for an in-depth analy- ‘ t i

sis in this field has arisen. Py + . tod + ; S '

In this paper we will study multiparticle correlation phe- S o_oof llllllllll o
nomena of the produced pions on the basis of the maximurr 00 500 100 20 620 1220
density fluctuation of the charged particles in narrow pseu- P Frmox
dorapidity intervals. Though several studigs-1Q] in this 0047 . el i
field have been reported for hadron-hadron, hadron-nucleus [(6) °  aon S £(d) 0 eus Egurineral saa
and low energy nucleus-nucleus interactions, up to now no i , i
detailed analysis of such phenomena has been carried out ¢ & oo $ s [° +
ultrarelativistic nuclear collisions. Data 6fO-AgBr interac- 3% g0l 2% 0ooh i
tions at 6@\ GeV and®?S-AgBr interactions at 200GeV are  -I= | + | -
used here for the analysis. r Fy {

The details of the exposure of the plates, scanning of ; t t + E f }
events, angle measurement, etc., are given in Rets12. ocol e f 4 000 st Py b

In this paper we adopted the method as followed by Sarki- 00 o %0 &0 j,:" @0

syanet al. [13]. For each event the ordered pseudorapidity

n=—Intand/2 (6 is the emission angle of the partigles FIG. 1. Plot of the normalizeg,,,y distribution for **0-AgBr
scanned, with a fixed pseudorapidity window/béy) across interactions at 68 GeV in pseudorapidity windows»=(a) 0.1,
the full » range of the event. The maximum density of par-(b) 0.5, (c) 0.8, and(d) 1, respectively.
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E L + 0.5, and 0.8. In botH®0-AgBr interactions at 68 GeV and
5 [ g 323-AgBr interactions at 2090GeV the(py,, Value is found
2% oork + 5 oorf + * to increase linearly witm for all pseudorapidity window
-z f } -z * sizes. For each case we also have performed a least-squares
Fy . f : . fit of the form (pmay=an+b. Here y“/degrees of freedom
. Ty ’ "4y for each fit are found to be 1 except fory=0.3 in both
0.00 e .,.“..~.i.u PN TR PR O ¥ cases. The slope values a of all window sizes for both inter-
0.00 80-0 160.0 80 »o 148:0 actions are given in Table |. From the table we can see that
e with an increase of energy for a particulgw the slope value
FIG. 2. Plot of the normalizeg,, distribution for 25-Ager ~ @ decreases. Thus an energy-dependent linear relation be-
interactions at 208 GeV in pseudorapidity windows,=(a) 0.1, ~ tWeen average maximum particle density and shower particle
(b) 0.5, (c) 0.8, and(d) 1, respectively. multiplicity has been observed in the case of ultrarelativistic
nucleus-nucleus interactions over a wide range of energies.
Hence we can conclude the followin@) The data reveal
the existence of correlation and clusterization of the charged
pions produced in nucleus-nucleus interactions over a wide
range of ultrarelativistic energi€80A and 20@& GeV) in the
pseudorapidity intervalbn=0.1-1. It may be mentioned
here that in case of hadron-nucleus interacti®jshis cor-
elation exists for a pseudorapidity interval of shorter range,
7=0.1-0.5.(ii) A linear rise of average maximum track
ensity with multiplicity is revealed by all types of interac-
tions. In the case of hadron-hadron and hadron-nucleus in-
teractions, the linear relation exists, independent of the inci-
dent energy over a wide range of energies, but energy-
dependent linear relations exist in ultrarelativistic nucleus-
Shucleus type of interactions. The slope values for hadron-
nucleus and hadron-hadron interactig@$ are found to be
very close to each other, but they differ quite significantly

psel;]do;apldn)é |nterva1:5n=0.1—1. . icle densi from those of the nucleus-nucleus ones. The slope values for
The dependence of average maximum particle density 0gymnaratively low-energy nucleus-nucleus interactions, i.e.,

the charged multiplicity for the entire pseudorapidity rangelao_AgBr interactions at 68 GeV are found to be more than

have also been studied extensively. To carry out the abovgose “tor higher-energy nucleus-nucleus interactions, i.e.,
study, we have divided the multiplicity region into six mul- 325_AgBr interactions at 200GeV

tiplicity intervals (20-37, 38-55, 56-73, 74-91, 92-109,
110-127 for %0-AgBr interactions and38-69, 70-101,
102-133, 134-165, 166—197, 198—28& 32S-AgBr inter-
actions. For any particular multiplicitn) interval the The authors are grateful to Prof. P. L. Jain, Buffalo State
weighted average ofi is given byn=32P,-n, where P, University, for providing us with the exposed and developed
represents the probability of getting an event with multiplic-emulsion plates used for this analysis. We also gratefully
ity n. We have determinetp,,o, for all the events over the acknowledge financial help from the University Grants Com-
above six multiplicity intervals for window sizes 0.1, 0.3, mission(India) under the COSIST program.

ax

sizes)=0.1, 0.5, 0.8, and 1 is shown in Figgal, 1(b), 1(c),
and 1d), respectively. The same f6fS-AgBr interactions at
200A GeV are shown in Figs.(8)—2(d). The forms of the
distributions are similar for different scanning intervals as
well as for different interactions. From the figures it can be
visualized that there exist remarkable deviations between e
perimental and simulated data sets in all the cases, whic
suggests that the pions are emitted in a correlated fashiog
We have also calculatednot shown here x? per
degrees of freedom )@/Ng) for all the cases[x?

=3 ((simulated value experimental valugerron?]. Suffi-
ciently high /N values also support the presence of a
correlation in the experimental data sets. Thus we can inf
that for a wide energy range (60—280GeV) there exists
dynamical multiparticle correlation and clusterization for the

These data are interesting and may serve as input for for-
mulating the necessary model for particle production.
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