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Abstract

Produciion of == and == has been observed for the firsl time in heavy ion interactions by
the WA8S Ixperiment. Muli-strange baryon and antt-baryon production is expecied to be
a uselul probe in the search for Quark-Gluon Plasma formation. We describe the procedure
used to selecl Lhese cascade candidates and show that Z7 and Z7 decays can he identified. The
ralio of f/: production, corrected {or geometrical acceptances and reconstruction efficiencies,

15 0.39 -+ 0.07 for sulphur-tungsten inleractions in the cenlbral rapidily mterval 2.3 < Yy, < 3. {l
and pr > 1.1 GeV/e

Subrmitied to Physics Lelters B

*Now nt INFN, Genon, Ttaly.
**Now at Oxford University, Oxlord, UK.

PLE/SOXIfDE



scleounterpage?

Strange particle and in particular strange antiharyon produciion is expected to
be a useful probe for the dynamics of hadron malier in heavy jon collisions [1,2,3,4].
If a Quark Gluon Plasma (QGI") is produced there arve several reasons Lo suppose
that it would give an enhancenent in strange particle production {2]. Gluons would
he produced abundantly in a QGP and the gluon-gluon collisions wonld then give rise
Lo qq pairs, strange gg pairs having Lhe same coupling (o gluons as non-strange pairs.
Al thermal equilibrivm and high temperature the higher mass of the s quark would
not significantly inhibit s3 pair production relative Lo light quark pairs as this is no
fonger large compared to the available energy. Morcover, s3 produociion is expected
to be favoured since, in a baryon-rich environment such as that produced in heavy
ion cothisions at. SPS energies, the abundance of v and d quarks will suppress further
production of ui and dd pairs th rough Pauli blocking. W is thus expected that strange
particle abundances will be enhanced in a QGP relative to those observed in normal
hadronic collisions [2].

In addition, 11 has been proposed [5] thatl sirange particles with medinm transverse
momenta (py > [ GeV/e) should originate from the carly stages of the QG P, allowing
a more direct observation of the QG than via the large number of parlicles produced
at low pyp during hadronisation.

It has also been suggested thal multi-strange baryon and anii-baryon produoclion
arc of particular interest in the search for the QG since these particles are more dif-
ficnll to produce in purely hadronic matter [2]. WASS is the only experiment which
has oblained resulls on the prodnction of these particles tn heavy inn inleraclions.
fn this letler we show that 27 and E= decays can be reconstriucted in the high -
Liplicity heavy ion environment and present the corrected E= Lo = production ralio
in sulphur-lungsten interactions. Preliminary uncorrected data have alrcady been
presented [6].

—
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Resulls on Z7 and =7 produclion from p — Be interactions al 240 GeV/c [7] and

100 GeV/e [8] exisi. for the fragmentation region, vielding Z/= production ralios of



about 0.04 for cascades at oy ~ 0.5, Although these data are Tor forward caseade
production, and Lherefore cannot castly be compared with our results in the contral
region {zp ~ 0} | it is worthwhile Lo note thal the Z/Z ratio was shown Lo increase
strongly as wp decreases [8).

The WASD experiment |9] was performed using the CERN Omega Spectromeler
with a 200 A GeV/e beam of 8 jons incident on a tungsten targel. “I'he aim is
to study strangeness production al pp > t GeV/e and central rapidity. The Omega
multiwire proportional chambers were modified to select only high py tracks so Lthat
several tracks are recorded out of the several hundred produced in a central colli-
sion making reconstructton of hoth sirange and multi-strange baryons possible in
this kinematic region. The apparatus and Ingger have been discussed in a previnos

publication [IU].

Fignre | shows a fully reconstructed event with a cascade candidate. As can he
sean, the number of background hits s not excessive.

The signature used for a cascade decay is the intersection of the Tine of fight of
a A or & candidate with a charged track, at a pomni well separated from the target

region. We consider any pair of opposilely charged tracks as a V? candidate if

(a) the distance of closesl approach between the two oppositely charged
tracks is << 1.6 cmn,

(b) each track traces through af least the first Tour mulliwire proporiional
chambers,

{c) the distance of the decay vertex from the targel is > 125 ¢m, and

(d) the ¥V momentum is > 6.5 GeV /e

The quality of the V0

candidates can he assessed by studying their distribulion on
the Podolanski-Armenteros plot [11]. The three-momenta of the V0 decay particles
are resobved into components g g7 parallet to the direction of motion of the V0 for

positive and negative tracks respectively, and gy transverse Lo Lhe direclion of molion

of the VO The variable o is defined as o = (qf ~ q7)/(aF + 47).



The distribution of our ¥ candidates shown in figure 2 where clear acenmnlations
are scen along bands corresponding to the A, A and K° cllipses. We consider A and
A candidales over the full kinematically allowed region (Jo| > 0.45) and wilh masses
grealer than 1.086 GeV and less than 1.146 GeV. The quality of the A and A signals
have been shown in a previous publication [10].

Any combination of a A (A) and a negatively {positively) charged track is con-
sidered as a cascade candidate il both the V% and the charged track come from a

sccondary vertex well separaled from Lhe targel, 1.c

(a) the distance of closcst approach between Uhe finc-of-flight of the A (A)
and the charged (rack s < 1.6 cm, and

(b} the cascade decay distance > 100 crm.
In addition we require that:

(c) The cascade candidatle comes from the largel (y separatton™ between
the cascade apact and the targel centre < 2.0 ¢m) and
() the decay pion does not come from the target (v separation belween

the charged track impact and the largel centre > 11 em.)

The effective mass distribntions for the candidates, interpreted as Az and Azt

from our *8 — W data are shown n figs 3 (a} and (b); clear peaks are scen al the Z

and Z~ positions. The overall charged multiplicity was sampled in the psendorapidity
interval 2.1 < 5 < 3.4 using two arrays of silicon microsirips [10]. Tar this letler we
consider cvents in Lhe region 2.3 < Yo, < 3.0 and py > 1.0 GeV/e with a microstrip
multiplicity greater than 20 (corresponding to (2 |vepaaa > 10 [10] ). We select
candidates with mass greater than 1.27 GeV and less than 1.37 GeV giving 108 =27
and 44 == candidales.

The data have been corrected for geomelrical acceptance, including corrections

for decays ontside (he fiducial region and unscen decay modes, and reconsiruction
¥ Y )

efficiencies. The reconstruction efficiencies are similar for Zs and Zs and vary from

*y is defined as the bend direction in the magnelic fcld as can be seen in fig. I



around 10% down to 10% over our multiplicity range. These cfliciencies, which take
the clectronic efficiencies of the delectors in to account, have been determined to
betler than 10% relative crror by implanting simulated Zs and Zs in real events of
varying multiplicity and passing them through the reconstruction programs. The

correcled =

lo =~ ratio 1s 0.39 4+ 0.07. It 1s worlthwhile to noie that this ratio is

larger than usually predicled in complete reaction models (sce lor example [12]).

In conclusion, it 1s shown that Z7 and =~ decays can be successMilly reconstructed
in the high multiplicity heavy ion environment with hittle background. In 200 GeV/c
per nucleon *.§ — W inleractions the corrected =7 o 27 ratio is 0.39 - 0.07 in the

rapidity interval 2.3 < ¥V, < 3.0 and with pp > 1.1 GeV/e.
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Figure Captions

Fig. 1 Example of a Tully reconstructed evenl wilh a cascade candidate.
IMig. 2 Podolanski-Armenteros plot for V° candidates.
Mg, 3 Bffective mass distribulions for cascade candidales as

a) Ax™ and b) Axt.
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