Proceedings of the DAE Symp. on Nucl. Phys. 58 (2013) 766

Angular and Pseudorapidity Distributions of Relativistic Charged
Particles Produced in the I nteractions of **S-Em at 200 AGeV

Mir Hashim Rasod| M.Ayaz Ahmad and’ Shafiq Ahmad
'Department of Physics, Aligarh Muslim University, Aligarh -202002, INDIA
2physics Department, University of Tabuk, Tabuk- 71451, SAUDI ARABIA

* e-mail: sahamd2004amu@yahoo.co.in

Introduction Experimental Techniques

Interactions of relativistic heavy nuclei . .
y In this experiment two stacks of lliford G5

have become a subject of interest amor£uclear emulsion plates exposed horizontally to a
hysicists working in high-ener hysics. Thi
phy g d gy Py ’S-beam at 200 AGeV from Supper Proton

is mainly due to the intensive search for quark—

gluon plasma (QGP), which should be formed irfynchrotron, S_PS at CERN have been ““"Z‘?d
the hot, high-density matter created infor data collection. The scanning of the plates is

interactions of relativistic heavy ions. pgrformed WiFh the helplof.Leica DM2500M
Relativistic nuclear collisions offer us atM!croscope with & 10X objective and 10X ocular

present the only means to probe the high densi{ ns provided with semi-automatic scanning
and temperature domain in the laborator stages. The method of line scanning was used to

Through relativistic heavy-ion collisions Wecollect the melgastlc_ S-Em_ interactions. A
want to reach very high temperature ove ample of?_:30 primarinteractions was collected
extended domains many times larger than thi@" pe:\rr:]ormllng angglar meas”uremc(ient.f i

size of a single hadron. The excitement in e interactions collecte rom 1ine

reaching these conditions is also favoured by thetanning  were scrutinized under an optical

recent developments in Quantumml_croscope (Seml_-Automatlc Co_n_1put_er|zed,
Chromodynamics (QCD) [1], which predicts thatl‘eiCa DMGQOOM) with a to_tal magnification Of.
at sufficiently large baryon densities and hightO 100 using 10X eyepiece and 100X oil
temperatures, nuclear matter is thereford"Mersion objective. The measuring system
expected to undergo a phase transition to a stazgsociated with it hasuin resolution along X
called the Quark-Gluon Plasma (QGP) [2,3]_an_d Y axes and 0.pm resolution along the Z-
Besides this deconfinement, chiral symmetry i ' . .
expected to be restored in a QGP, which mea®! Present dat@min is —4.03473 andimax is
that the quark masses will approach zero. 5.46032. . .

The acceleration of heavy ion beams aResults And Discussions
RHIC, CERN, BNL and Bevatron LBL has Angular Distributions of Relativistic
offered an opportunity to explore new avenues iChar ged Particles:
the field of High Energy Physics. With the The angular distributions of relativistic
availability of heavy ion beams at high energiegharged particles produced in the interactions of
it has become possible to detect the existence ¥6-Em at 200 AGeV along with the data
phase transition from hadronic matter to Quarkebtained by other workers [4,5] in the
Gluon Plasma (QGP). Multiparticle production isinteractions of®Si-Em at 14.6 AGeV ané&’Si-
an important experimental phenomenon in higem, 2C-Em, a-Em and P-Em at 4.5 AGeV are
energy nucleus-nucleus collisions. One can usshown in Fig.1. It has been observed that the
multiplicity, —Pseudorapidity (Rapidity) to angular distributions of relativistic hadrons are
describe the characteristics of multiparticlealmost similar and prominent peaks are observed
production. In this paper angular distribution ancht smaller angles.
pseudorapidity  distributions of relativistic Pseudor apidity Distributions:
charged particles produced irf’S-Em  at One of the fundamental experimental

200AGeV have been presented and comparefistributions in high energy heavy-ion collisions
with different projectiles at different energies.
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is the pseudorapidity distributions of producedhe relativistic charged particles emitted *fs-

shower particles. The pseudorapidity, of a
particle is defined ag = -Intan@42, wherefs is

Em at 200 AGeV is shown in Fig.2. Also for the
comparison the results obtained from the

the space angle of produced particles witinteractions of*®Si-Em at 14.6 and 4.5 AGeV
respect to primary direction of the incident beamand *°C-Em at 4.5 along with®0-Em at 3.7,60
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Fig.1 Angular distribution of shower particles produced in
variousinteractions at different energies.
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Fig. 2 Pseudorapidity distributions of shower charged
particles produced at various energies
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Fig.3 Variations of probability distributions of Heons
produced in various interactions at higleegies.

and 200 AGeV [4,6] respectively have been
shown for the comparison. It has been found that
then distributions completely lie in the region of
smaller values off and also has been found to be
independent of mass of incident beam whereas
weak energy dependence has been found in this
region. It has also been found that the
distribution is broader for higher mass as well as
beam energy. The height of the centroid
increases many times in case of a nucleus-
nucleus collisions with respect to the proton
nucleus collisions [7].

The variation of probability distributions of
relativistic charged shower particles produced
per unit rapidity,P(Nsn) = (I/Ng)(dn/dy) , with
pseudorapidityn, have been shown in Fig. 3 for
the collisions of?S-Em at 200 AGeV along with
interactions [4] of ®Si-Em at 14.6A GeV*Si-
Em, C-Em and P-Em at 4.5A GeV
respectively. The distributions are normalized for
total number of hadrons produced in each
sample. From this figure one may notice that the
distributions are almost completely scaled for the
entire region ofn except for largen-values
where a mild projectile dependence is seen. It
may further be marked that the position and
height of the centroid remains same in all the
cases. Thus, one may conclude that the
multiparticle production at all angles in the
laboratory frame is same in nucleus-nucleus and
hadron-nucleus collisions at different projectile
energies.
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