447

Preliminary Results on Strange Baryon Production

in Pb-Pb Interactions at 160 GeV/c per nucleon.
Presented by R. Lietava, Kosice, Slovakia*.

The WA9T7 Collaboration

S. Alexeev?, E. Andersen®, A. Andrighetto’, F. Antinori®/, N. Armenise®, J. Ban?,

D. Barberis?, A.C. Bayes?, H. Beker”, M. Benayoun*, W.Beusch®, R.Blaes?, J. Bohm',
J.M.Brom? M. Campbell®, E. Cantatore®, J.N. Carney?, N. Carrer’, M.G. Catanesi®
E. Chesi®, M. Dameri/, G. Darbo/, J.P. Davies?, A. Diaczek*, D. Di Bari?, S. Di Liberto™,
A.DiMauro®, J.P. Dufey®, D. Elia®, D. Evans?, K. Fanebust®, R. Fang?, Ph. Farthouat®,
R. Fini®, B.R. French®, J. Ftacnik9, W. Geist?, C. Gemme’, B. Ghidini®, G. Grella®,

M. Guida®, E.H.M. Heijne®, H. Helstrup®, A.K. Holme®, A.Inyakin?, A.Jacholkowski®,
P. Jovanovic?, A.Jusko?, T.Kachelhoffer?, J. Kahane*, V.A. Katchanov?, V. Khodyrev®,
J.B.Kinson?, A. Kirk?, W. Klempt®, K. Knudson®, 1. Kralik?, J.C. Lassalle®, V. Lenti?,
Ph. Leruste*, J. Lien*, R. Lietava?, L. Lopez®, G. Lgvhgiden’, M. Luptak?, I. Macha™,
V. Manzari®, P. Martinego®, M.A. Mazzoni®, F. Meddi®, A. Michalon?,

M_.E. Michalon-Mentzer?, P. Middelkamp®, M. Morando?, M.T. Muciaccia®, E. Nappi®,
J-L. Narjoux*, F. Navach®, K. Norman?, B. Osculati/, M. Pairat*, A.Pallares?,

B. Pastircak, F. Pellegrini’, K. Piska', F. Posa’, E. Quercigh®, J.L. Reister?, T. Reitan’,
R.A. Ricci®, G. Romano® G. Rosa™ L. Rossi/ H. Rotsheidt® K. Sahagun Pareja
S.Saladino® S. Sclmane, T. Scognetti®, G. Segato’, M. Sené*, R. Sené*, P. Sennels’,

P. Shagin®, S. Simone®, A.V.Singovsky?, B. Sopko™, P.Staroba’, T. Storaas’, S. Szafran*,
K. Safaiike, L. Sandor?, J. Stastny!, T.F. Thorsteinsen®, G. Tomasicchio®, J. Urban?,
M. Vanickova!, G. Vassiliadis®, H. Vettunen?, O. Villalobos Baillie*, T. Virgili®, A. Volte*,
C. Voltolini?, M.F. Votruba?, P. Zavada'.

Nuclear Physics Department, Athens University, GR-15771 Athens, Greece
Dipartimento di Fisica dell’Universita and Sezione INFN, 1-70124 Bari, Italy
University of Bergen, N-5007 Bergen, Norway

University of Birmingham, Birmingham B15 2TT, UK

CERN, CH-1211 Geneva 23 Switzerland

Dipartimento di Fisica dell'Universita and Sezione INFN, I-16146 Genoa, Italy
Institute of Experimental Physics, SK-04353 Kosice, Slovakia

INFN, Laboratori Nazionali di Legnaro, 1-35020 Legnaro Italy

Department of Physics, Uuiversity of Oslo, Norway

Dipartimento di Fisica dell’Universita and Sezione INFN, 1-35131 Padua, Italy
College de France and IN2P3, F-75231 Paris, France

Institute of Physics, Czech Academy of Sciences, CZ-18040 Prague, Czech Republic
Department of Physics, Technical University of Prague, CZ-11519 Czech Republic
Dipartimento di Fisica dell’Universita ”La Saoienza” and Sezione INFN, I-00185 Rome ,Italy
Dipartimento di Fisica dell’Universita di Salerno, I-84081 Baronissi, Italy

Institute for IHEP, RU-142284 Protvino, Russia

Center de Recherches Nucleaires, F-67037 Strasbourg, France

-Q'UOEE“‘Z‘"‘""":}"GQ o Qo oe

*Permanent address: Comenius University, Bratislava ,e-mail:lietava@fmph.uniba.sk



448

1 Introduction

The ultimate goal of heavy ion collisions is the formation of a new state of matter - the
Quark Gluon Plasma (QGP). Strange particle and specially strange antibaryon production
is considered to be a useful probe for the dynamics of hadron matter in heavy ion collisions
[1,2,3]. QGP formation is expected to give rise to an enhanced strange particle production
relative to that observed in normal hadronic collisions [2]. However, it has also been
claimed [4,] that the enhancement of strange particle production could occur in a dense
hadronic gas. Strange particle production data, and in particular strange (anti)baryon
production data give us a set of important constraints which are needed to choose the
true model for heavy ion collision dynamics.

An enhancement of the particle production with increasing strangeness has been ob-
served already in sulphur-nucleus reactions [5,8]. The advent of lead beam at the CERN
SPS gave the opportunity to explore interactions of really heavy nuclei , although posed
a serles of new experimental problems due to the extremely high secondary multiplicity.
This is particularly the case when one wants to recognize strange particles in the central
region, i.e. the region of very high track density.

2 Apparatus and Data Selection

The goal of WA9T7 experiment is high statistics study of strange and multistrange baryon
and antibaryon production in central Pb-Pb collisions at 160 GeV/c pre nucleon. In
particular, the experiment aims to measure the production of A;=" and Q and their
antiparticles. These particles are reconstructed from the measurement of their decay
tracks in the channels: A(uds) — pr~, =7 (dss) — Ax~, Q (sss) — AK ™.

The layout of the experiment has been described elsewhere [6,7], here we recall only its
main components. The target is followed by three stations of multiplicity detectors, the
first of them is used at trigger level in order to select central Pb - Pb collisions (typically
about 30 % of the inelastic cross section). The WA97 silicon telescope , which has a
length of 90 cm and 25 ¢m? cross section, is composed of 9 microstrips(50 pm pitch),
4 pixel E)lanes and 1 silicon pad plane. The pixel cells are horizontal rectangles of 75 x
500 pm?, i.e. giving better resolution in the non-bending plane. The telescope is placed
inside a magnetic field of 1.7 T above the beam line, inclined at 50 mrad and pointing
to the target 90 cm upstream from the telescope. In this configuration the telescope
has good acceptance for the decays of hyperons produced at central rapidity and pr >
0.5 GeV/c while keeping the occupancy of the detectors at an acceptable level (20 -
30 hits per plane). Additional lever-arm tracking is provided by three planes of multi-
wire proportional chambers with pad cathode read-out placed at about 4m from the
target. Finally, a very forward rapidity hadron calorimeter, placed at 26 m, completes
the experimental setup.
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3 Analysis

During the 1994 run we recorded about 60M central (about 30% of inelastic cross section)
Pb-Pb collisions. Data were taken with both polarities of the magnetic field. The analysis
starts with alignment and clean-up cuts, after which a track reconstruction was performed.
The number of fully reconstructed tracks in telescope is on average 6 per event, but reaches
about 20 in very central events. Secondary vertices are then looked for and events with
V0 and Cascade topologies are selected. Here we present preliminary analysis of about
10M events.

Events with VO0’s in the decay region, starting at 50 cm from target and pointing back
to primary vertex are retained for further analysis as A(A) candidates. Of the two possible
V0 topologies, only the so called cowboys were considered, as they do not require a large
background correction.

All accepted VO are shown in the Armenteros-Podolanski plot on fig.3a. A clear ac-
cumulation of A’s, A’s and K®'s can be seen. In order to isolate the A and A signals we
selected events with a 77~ mass outside the band my + 25MeV/c. The rapidity and
transverse momentum window used is 25 < y < 34 and 0.5 < pr < 2.0Gev/c. The
resulting invariant mass distributions for A and A, obtained applying cuts |a] > 0.45
and g7 > 0.02 are shown in figures 1c and 1d. From the invariant mass distribution we
estimate after background subtraction the number of A to be 8667 and of A to be 1335.
This gives the preliminary ratio

=0.154 + 0.005

>

where the quoted error is purely statistical. The evaluation of systematic error is in
progress.

The =, Z, Q and Q candidates were selected from cascade candidates releasing the cut
that VO should point back to primary vertex. Preliminary invariant mass distribution for
=+ = and Q + Q candidates is on fig.2.

4 Summary and Conclusions

Preliminary resultsare presented for A and A production in Pb-Pb interactions at 160GeV /c
per nucleon. The data are not corrected for acceptance and reconstruction efficiency. The
evaluation of these systematic errors is in progress.

In table 1 you can find the comparison of A/A ratios in five different collisions - p-S,
p-W, S-S, S-W and Pb-Pb - all measured in Omega spectrometer.
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WA97 WA94 WA94 WA85 WAS85

Rapidity | 25<y<3.4 | 25<y<30 | 25<y<30 | 23<y<28 | 23<y<28

Pr 05 <pr<20|12<pr<30|14<pr<30|12<pr<30|12<pr<30
Collision Pb-Pb S-S p-S S-w p-W

A/A 0.154 +0.005 0.23 +0.01 0.22+0.01 0.19+0.01 0.19 4+ 0.01
Reference [7] (8] [9} [5] [10]

Table 1. Ratio A/A for different collisions
measured in Omega spectrometer
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r WA97/1994 Pb-Pb data
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Figure 1.
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WA97 =" and " signals in Pb—Pb
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Figure 2.



