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Strange particle production is expected to be a useful probe into the dynamics
of the hot, dense matter produced in an ultra-relativistic heavy ion collision. In
particular, if the hadronic matter undergoes a phase transition into a Quark-
Gluon Plasma strange particle production is expected to be increased. In this
paper some of the important results from CERN on strangeness production in
sulphur-nucleus collisions at 200 GeV/c per nucleon and lead-lead collisions at
160 GeV /c per nucleon are reviewed.

1. Introduction

One of the most interesting predictions of QCD is the possibility that hadronic mat-
ter, under extreme conditions of density and temperature, may no longer exist in the
familiar hadron phase of baryons and mesons but undergo a phase transition into an
asymptotically free gas of quarks and gluons. Such a phase of matter is known as a
Quark-Gluon Plasma (QGP). It is believed that the high energy densities produced
in a central, ultra-relativistic nucleus-nucleus collisions may be high enough for such a
phase transition to take place. A programme of heavy ion collisions started at CERN
with the provision of an oxygen beam in 1986 and was followed up the next year with
a sulphur beam at 200 GeV/c per nucleon. The sulphur beam was upgraded to a truly
heavy ion beam of lead at 160 GeV /c per nucleon in 1994.

If a QGP is formed in the collision, an enhancement of strange particle production is
expected[1]. In a QGP there will be copious amounts of gluons[2] giving rise to quark-
antiquark production from gluon-gluon interactions. As the mass of strange quarks in a
QGP (~ 150 MeV) is less than the expected temperature of the QGP (~ 200 MeV) the
production of strange quark-antiquark pairs will not be greatly inhibited by their mass.
Furthermore, in the baryon-rich system produced in a heavy ion collision the initial
abundances of u and d quarks, originating from the nucleons in the colliding ions, are
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multistrange particles after hadronisation.

An enhancement of strange particle production could also be produced in a dense
hadronic system, a Hadron Gas (HG), given enough time[3]. The time needed for a HG
to reach strangeness equilibrium is thought to be more than ten times that needed in a
QGP[4] with strange antihyperons and multistrange particles and antiparticles taking
longer to reach equilibrium than light particles.

In this review I shall present some of the more important results on strangeness pro-

duction which came from the CERN experiments using a sulphur beam at 200 GeV/c

, ™
distributions, and section 5 presents results on relative particle yields and multistrange
hyperon production. The results from sulphur-nucleus collisions will be summarised in
section 6. Results from lead-lead collisions from experiments NA44, NA49, and WA9Q7
are presented in section 7 and the overall summary and conclusions in section 8.

2. ¢ Production

¢ production has been measured in p-U, O-U, and S-U interactions by the NA38
Collaboration and in p-W and S-W interactions by the HELIOS/3 experiment. In both
cases the ¢ is detected through its decay into two muons, ¢ — u*tu~. Figure 1a shows
the fitted utu~ effective mass spectrum from NA38 for ET < 42 GeV.

It was observed that the ratio é/(p + w) increased with transverse energy, ET in
both O-U and S-U interactions and that this ratio was smaller in P-U interactions[5].
Figure 1b shows the ratio #/(p + w) versus Ep for p-U, O-U, and S-U interactions.

This result could be due to an Increase in ¢ production or a decrease in p and
w production in oxygen and sulphur interactions. The ¢ and p+ w were, therefore,
normalised to the utu~ continuum between the vector meson and J /¢ mass regions,
L7 < M(utu~) < 2.7 GeV. Figure 2 shows the ¢/C and (p+w)/C ratios as a function
of transverse energy where the ratios have been normalised to that found in p-U inter-
actions and C denotes the ut ™ continuum. The ratio ¢/C can be seen to Incrcase
with EpA=2/3 and is above that seen in p-U interactions while the ratio (p+w)/Cis
constant with EpA-2/3 apg equal to that seen in p-U interactions.

Since these results were first reported both NA38[6] and Em:Om\umd have found an
excess of dimuons in this mass interval in S-U and 5-W interactions respectively and thus
soime care needs to be taken when interpreting these results. As well as dimuon triggers
the HELIOS/3 collaboration took events with no muon requirement but, with the same
multiplicity thresholds. The number of charged particles from these events was used Lo
normahse their ¢ and (p + w) samples. Table 1 shows the dependence, on the number

of projectile participants, of the ratios @ /charged, (p+ w)/charged, and 8/(p+w) in
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Fig. 1. (a) The fitted u* 1~ mass spectrum for Ep < 42 GeV and (b) the ratio ¢/(p + w) as
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Fig. 2. (a) ¢/C and (b) (p + w)/C as a function of the energy density for O-U and S-U
interactions normalised to p-U.

S-W interactions together with the corresponding ratios in w..<< ::,mwmoaﬂommgm_. mﬂ“
rati 1 i -W to central S-W interactions. Going fro
+w) increases when going from p / : . :
Wmm\_’w Mu\mwﬁ\ WW;@:SSo:m {p+ w)/charged remains constant while &\a\sgmg‘_:gmmamw.
To summarise ¢ production, the ratio ¢/(p + w) increases f;r nmsow&;‘v\ WM__& M
larger in S-A than in p-A interactions. There may be problems with :o:jm__.m_:m. he
mz%w +,Ev samples with the dimuon continuum due to a wmvw;om excess in dimuon
aoa:\m:o: in S-A interactions. Normalisation with charged particles, :os\m/‘.aﬁ show an
mv:m%mwo in ¢ production when going from p-W to S-W while (p+w) U_.oa:n:uom _.a._:m._:w
qomn,_mi While an enhancement of ¢ production would be a feature of QGP formation
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proj. part. 104 /charged 105(p + w)/charged /(p+w)

1 (protons) 0.99 4 0.06 6.83 £ 0.12 0 me.euw 0.008
3.7+ 29 ?Bmv 0.80 + 1.40 7.00 + 4.00 O.Hoo + o.woo
14.5 £ 5.6 (rms) 1.80 & 0.70 8.50 + 2.50 o.wmo + o.owo
2274+ 5.5 Aasmv 1.83 %+ 0.55 6.50 £+ 0.28 o.ww» + o.omw
26.6 + 4.8 ?Bmv 1.56 + 0.24 8.06 £ 0.64 o‘www + o.owH
2944 2.6 (rms) 1.98 + 0.19 6.89 + 0.47 o.wwo + o.owH
306+ 1.7 ?.va 2.24 4+ 0.27 6.91 £ 0.60 c‘.www + o.oMB

Table 1. Centrality dependence of vector mesons from HELIOS/3
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3. Multiplicity Distributions

. Hrm.E:.FG:QQ of an event may be interpreted in terms of the number of interact-
:mm projectile ::o_mozm. t.e. the centrality of the collision. The higher the multiplicit
the greater the centrality of the collision and hence the higher the energy densit w f ﬂr%
resulting fireball. Figure 3 shows an early result from the NA35 no:mvonmi_ . o_‘ M
mvoém strange particle yields, which have been normalised to the number Omohm MMHM
WMZ_Q% mvomoa:omnw as a ?smuiomw of negative particle multiplicity[10]. This figure mroSM
at A, K% and, A production is increased when going from p-S to central S-S interac-

ttons. The enhancement for As is about a factor of two. The WAS85 collaboration also

<n> / Multiplicity
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found that A, K°, and, A production is increased when going from p-W to central S-W
interactions[11] by about a factor of two. Figure 4 shows negative particle (A7), A,
and A normalised yields from WAS85 as a function of the multiplicity measured in their
multiplicity microstrips[12].  WAS85 do not see any increase of A or A production with
multiplicity in their multiplicity range. Their trigger, however, is very central. Figure
5 shows the normalised A and A yields from NA36 as a function of negative particle
multiplicity[13]. The NA36 experiment has a looser trigger than WA85 and so can ex-
tend down to lower multiplicities. Figure 5 shows that the hyperon yields increase with
respect to negative particle production at low multiplicities before saturating at high

multiplicities.

4. Transverse Mass Distributions

The study of transverse mass distributions can yield useful information on the tem-
perature and the degree of flow in the fireball. Data are generally fitted with the

expression

vamk x e~ (1)

mr J dmrp
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Reaction A A K° K+ K-
NA35 pS (1) [ 182+ 17 | 132 £ 18 | 205 + 16
(2) | 172 & 17 126 4+ 18 | 187 + 16
NA35 SS (1) {204 £ 17 | 180 £24 | 210 £ 16 | 227 £ 16 | 270 £ 36
NA35SAg | (1) | 284+ 17 | 221 £24 | 231 £ 17 | 264 £ 31 | 181 £ 28
(2) 1 219+ 17 ;209 £ 22 | 211 £ 16 | 222 & 26 | 163 + 25
NA35 SAu | (1) | 240 £ 18 | 223 £ 22 | 227 + 18
{2) | 224 £ 18 | 207 + 21 | 208 + 17
NA36 pPb | (2) | 210 £ 5 177 £ 17 | 205 £ 11
NA36SPb | (2) | 207 £ 10 | 201 & 10 | 19745
Table 2: Inverse slopes in MeV from NA35 and NA36.
Particle WAS85H WA9Y4
p+W S+W p+S S+S
Kt 211 + 12 172 £ 20
K~ 198 + 13 152 £+ 25
K©° 219+ 5
h~ 196 £ 21| 23545
A 197 £ 2 233 +3 191 £ 3 213+ 3
A 185+5 | 23247 | 18145 | 20445
= 211+ 14 | 244+ 12| 2124+ 9 2224+ 10 Tuble 3 1 dlopes in
=+ e 3. Iinverse
= 216 £ 21 1238+ 16 | 202 £ 12 | 208 £ 13 MeV from WAS5 and WA94.
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column indicates whether the dat

above,

Table 3 shows the inverse slo
WA94(20, 21]

Both ‘expressions give similar y2s but expression (1) tends to
verse slope,

B. Table 2 shows the inverse slopes for different

14, 15] and NA36[16]. The number in the second
a were fitted with expression (1) or expression (2)

pes reported from experiments WAS85[17, 18, 19] and
where all the data have be fitted with expression (2). The first arw:m _mo be

:onmm from tables 2 and 3 Mm.. that the inverse slopes from proton induced reactions are
m__\__gw er than the corresponding -inverse slopes from sulphur induced reactions in almost,
ail cases. Also, larger targets tend to produce larger inverse slopes. Figure 6 shows the

mr spectra for A, A, 27, and =

should be noted that in all the

hyperons produced in SW interactions by WAS5. It
WAB5 and WA94 results the A (A) yields have been

corrected for feed-down from As AN& coming from =~ and =0 AW!T and .m‘av decavs. In

principle this correction should affect all experiments to some degree depending on their
geometry, resolution, and selection procedures.

5. Relative Particle Yields

Relative yields for strange hyperons and anti-hyperons have been presented by the
NA36[22), WA85[17], and WA94[20] collaborations. The WA85 and WA94 data are
shown in table 4 where the A (A) yields have been corrected for feed-down from Z (Z)
decays. The A/A and M+\M| ratios from WA85 are the same in both p-W and S-W
interactions. The 2~ /A and =" /A ratios increase, however, by about 40% when going
from p-W to S-W interactions corresponding to a two and a half standard deviation
effect. The WA94 results from p-S and S-S interactions are compatible with those from
WASS for p-W and S-W interactions respectively.

WAB85 and WA94 have also calculated their Z7 /A and Z' /A ratios in the pr interval
I < pr <2 GeV/c in order to compare their results with those from p-p interactions.
The AFS Collaboration[23] have reported a M+\N ratio of 0.06 £ 0.02 in p-p interactions
whereas WASSH and WA 94 have reported values of 0.21 + 0.03 and 0.20 4+ 0.02 from S-W
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Fig. 6. Transverse mass distributions for A, A, E7,and =" hyperons in SW interactions. The
WAS8S5 Collaboration.

WAS5 WA94

Ratio 23 < Ylab < 3.0 2.5 < ylap < 3.0

12 < pr < 3.0 GeV/c 12<pr <30 GeV/c

p+W S+wW p+S S+S
A/A 0.20 + 0.02 0.20 + 0.01 0.22 4001 | 0.23+0.01
M+\m| 0.47 £ 0.07 0.47 % 0.06 0.46 £ 0.05 | 0.55 + 0.07
=Z7/A 0.070 £ 0.006 { 0.09 + 0.006 0.078 + 0.004 | 0.09 + 0.01
M+\N 0.16 % 0.02 0.23 & 0.02 0.16 £ 0.02 | 0.21 + 0.09

Cable 4. Hyperon ratios from WAS5 and WA94

nd S-§ interactions respectively, over a factor of three larger and each corresponding
o a four standard deviation difference. This difference is shown in figure 7.

The NA36 Collaboration have also measured relative hyperon and anti-hyperon
roduction yields in S-Ph interactions employing a less central trigger than that used
y WAS85 and WA94. The values they report are shown in table 5 together with the
orresponding acceptance regions. The A and A samples have also been corrected for
ed-down. It is difficult to compare NA36 results with those from WAS5 and WA 94
>cause they are for a different acceptance region. All the NA36 ratios are lower than
ose reported by WAS5 and WA94 although the NA36 1m,+\N ratio is still larger than
at reported in pp interactions.

A full interpretation of these data requires a simultaneous fit to all the ratios sucl,

that carried out by Letessier et al.[24]. It is also important to have the ratios in the
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i NA36 5-Pb
fiato Value acceptance window
A/A 0.117 £ 0.011 | 2.0 < yj,p, < 2.5, 0.8 < pr < 1.8 GeV/c
ZY/27 10276 £ 0.108 | 1.5 < yp,p < 2.5, 0.8 < pr < 1.8 GeV/c
Z7/A 0.066 £ 0.013 | 2.0 < yj5p < 3.0,0.6 < pr < 1.6 GeV/c
M+\N 0.127 £ 0.022 | 2.0 < yy,p < 25,0.6 < pr < 1.6 GeV/c

Table 5. Hyperon ratios from NA36

same kinematic window.

5.1. Omega Production

WAB85 was the first experiment to observe 2~ production in heavy wnw: m:ﬁmmmhfomw.
The Q~ particles are identified through their ﬁs\o-mam_vvammw% Mw<>mm Mw :\WWWHMM._MME&
1 ihed in detail by the o ;
he selection procedure has been descri . / ol ‘ .
M_ﬁmocmr it 1s worthwhile summarising the major ?.o«,maﬁwm _:mo_, ed in ‘m:a:,ﬁ nr,_dw
are signal. The intersection of a A (A ) line of flight with a =mm.w‘9<m (positive) S.Mo. 15
wo:maomom as an 2~ candidate if the distance of closest approach is less than wo.E.. A_:Ma
M:o Q~ signal is rare all known sources of background have to be carefully eliminated.
In WAS5, the main sources of a spurious Q7 signal are:
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ns, mainly coming from the target,

The line of flight of a A and a negative track will generally cross twice in the bend
plane of the magnetic field. By requiring both crossings to lie inside the fiducial region,
defined by the region between 100cm and 230cm downstream of the target, A and
negative track combinations coming from the target are removed. Background from
interactions in air is removed by requiring that gr, the transverse momentum of the
A decay particles with respect to the A line of flight, is greater than 80 MeV/c[25].
Finally, unambiguous - hyperons are selected by requiring cos(6*) < 0.33 where 6* is

the angle between the line of flight of the A and the Q= in the CM system, under the
hypothesis that the negative track is a kaon.

The resulting (A K- + A& K*) mass spectrum is shown in figure 8. The residual
combinatorial background has been calculated by merging every A from our sample
with non-A tracks of the previous event. Every A was taken once giving a sample which
was automatically normalised to the full statistics. The background to the (AK™ +A
K*) spectrum with the final cuts is also shown in figure 5 (dashed line). After a mass
cut of (M —25) MeV < M(A K™) < (Mq +25) MeV and background subtraction there
are 7.0£3.6 Qs and 1.0+£20 Qs giving the ratio m+\@|H 0574041 ;
region 2.5 <y < 3.0 and pr > 1.6 GeV/e. Geometrical effects are ne

he v-pr
gligible since
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the apparatus is left-right muﬁ:dm».ln. :m mﬂm _um_na.am_mgm and there are approximately
isti i site magnetic field polarities.
m.ncw_mmww WMWMMMHMM Mowvnwnogﬁamio: efficiencies and geometrical acceptances the pro-
duction ratio (2~ + QJ\AMI + :m:+v = 0.8 £ 0.4 in the region where moo.m wnomvﬁ.m:om
for 275 and E7s overlap, 2.5 < yj,p, < 3.0 and pr > 1.6 GeV/c. Assuming a Poisson
distribution Q- and O production, a 95% confidence _m<m._ lower limit can be calcu-
lated yielding (@~ + Q" )/(E~ + MJ > o.w.@ .E&. Hrw ratio has also vmﬁm NM_QM_NM@%
for a given mt region of mt > 2.3 GeV/c giving a ratio of = 1.7+ 0.9 (> 0.79 a o
" h lculated a 90% upper limit on the ratio £ \,UI+
] ave calculated a 90% =

of o,.Hmem%memﬂ__wwwmmwﬂmw_@H > 1.4 GeV/c which is mo.BmSVmﬁ lower than the lower
limit calculated by WA85. These comparisons are shown in figure 9.

6. Summary of Results from the Sulphur Beam

The data from the sulphur beams at CERN have produced a host of S.mﬂw:m on
strangeness production. It has been clearly mm:g.o:mﬁm.o& that strange @mns.n M U,ZM
duction is enhanced in sulphur induced interactions with respect to proton induce
:?mm%“u“mwm.ﬁamc?m are now available on transverse mass distributions mcn‘ ¢, >._.., >|v
K% A, A, =7, and =t particles yielding inverse slopes of up to NA.O. Zo<.. ZJ_W_U:W_M__V
and Ev distributions have shown that strangeness enhancement initially increases with
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Particle | WA97 p-Pb | WAS85 p-W

W 212+7 197 £ 2 Table 6: Inverse slopes in MeV for p-Pb

A 179 + 10 185 £ 5 and p-W interactions.

the centrality of the interaction before flattening for very central events. Hyperons are
enhanced by about a factor of two while the multistrange Z~ and " are enhanced by
a factor of about three. Q= and Q" cascades have also been reconstructed in sulphur

induced interactions which may indicate that they are enhanced even more than the
other hyperons.

7. First Results from Lead-Lead Interactions

Results on strangeness production have been presented by NA44[27], NA49[28],
and WAQ7[29]. The NA44 experiment uses a focusing spectrometer which consists of
dipole and quadrupole magnets. Two highly segmented scintillator hodoscopes, a pad
chamber, and two strip chambers are used for tracking and time of flight measurements.
Two Cerekov detectors are used to aid particle identification.

The NA49 experiment consists of two Vertex Time Projection Chambers (VTPCs)
placed into a magnetic field with two other TPCs (MTPCs) placed downstream of the
VTPCs in a field-free region. A Time Of Flight system (TOF) is situated downstream
of each of the two MTPCs.

The WA97 experiment employs a silicon telescope consisting of silicon pixel, mi-
crostrip, and silicon pad planes placed inside the CERN OMEGA magnet. Three mul-
tiwire pad chambers are also used as a leverarm.

Figure 10 shows preliminary mass spectra from NA49 for A and A hyperons and K s
produced in Pb-Pb interactions. As can be seen from figure 10, strange particles can

be cleanly reconstructed with little background in the difficult environment of Pb-Ph
interactions.

7.r. Transverse Mass Spectra

WAGS7 have presented mr spectra for A and A hyperons in p-Pb interactions which
have been corrected for acceptance but not for reconstruction efficiencies or feed-down.
Table 6 shows how these results compare with the corresponding inverse slopes from
WAS8S5 in p-W interactions in the mr range mt > 1.5 GeV.

As expected, they are consistent.

NA44 and NA49 have presented preliminary results on inverse slopes from Pb-Pb
interactions. These results are summarised in table 7. Figure 11 shows the A and A
transverse mass spectra from NA49 in Pb-Pb interactions in the window 2.6 <y <
3.8, 1.0 < pr < 24 GeV/c. One should exercise care when comparing results from
different experiments due to the different acceptance regions used. It is still interesting,
however, to compare table 7 with tables 2 and 3. This shows that the inverse slopes of
the light mesons in Pb-Pb interactions are compatible with those in S-A interactions.
The heavier baryons, however, have much larger inverse slopes in Pb-Pb interactions.
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Fig. 10. Effective mass spectra from NA49 of A, N, and K° candidates in Pb-Pb interactions.

Particle | NA44 Pb-Pb | NA49 Pb-Pb

ot 156 + 3 188 + 6

- 156 + 15 192 + 3

K+ 234+ 6 224 + 12

K~ 237+ 9 213 £ 6

K° 223 + 13

P 289 £+ 7 301 £+ 18

P 278 + 9 291 + 24

A 203 & 10 Table 7: Inverse slopes in MeV for Pb-Pb
A 288 & 10 interactions from NA44 and NA49.

This could indicate that higher temperatures are reached in the fireball Sm.:_S:m ?o«.:
a central Pb-Pb interaction or that there is more transverse flow. In practice, there is
probably an increase in both.

7.2. Particle Ratios

Both NA49 and WA97 have presented preliminary A/A ratios Z>@. m:m_ aA/A ratio
of 0.1940.01 in the window 2.6 < y),1, < 3.8,1 < pr < 2.4 Oo<\n‘s;:orl_m oogmmﬁ:urw
to that observed in S-A interactions. WA97 have presented preliminary >\> ratios for
both p-Pb and Ph-Pb interactions in three pr intervals. These are shown in table 8.
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WA97 A/A ratio
pr in GeV/c p-Pb Pb-Pb
0.6-0.9 0.27+£0.03 | 0.14 + 0.02

0.9-1.2 0.26 + 0.03 | 0.13 £ 0.02 -
1.2.9.0 0.23+ 0.03 | 0.13 % 0.02 Table 8: A/A from WA97 for p-Pb and Pb-

Pb interactions.

u\ym can .Uo seen from table 8, WA97 find a lower A/A ratio in Pb-Pb than in p-Pb
interactions. This is different 'to what was seen in sulphur induced reactions where
WAS85 and WA94 find the same A/A ratio in both p-A and S-A interactions. It can
also been seen that the A/A ratio in Pb-Pb interactions reported by WA97 is somewhat
mﬂw:mn than that reported by NA49. One should note, however, that these ratios are for
different rapidity intervals and there is no reason to suppose that this ratio is constant
over the rapidity range 2.6 < Yiab < 3.8. Indeed, this ratio has been seen to vary
with rapidity in SS interactions[14]. Another point to note is that neither result has

been corrected for feed-down which could have a large effect depending on the selection
procedures employed.

7.3. Strangeness Enhancement

NA49 have compared the average number of negative particles (h~), K%, and As
Eo.a uced per event in Pb-Pb interactions with those reported from NA35 in S-S inter-
actions. Their findings are summarised below.
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70+ 04 <h™ >s5
6.5+ 1.3 < K% >g5
10.5 £ 3.7 < A >s5

e < h™ >pPuPb
e < K% >prpb
e < A >pupb
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As can be seen from above, the increase in strange particle production from S-S to
Pb-Pb interactions is compatible to that of negative particles. This would suggest that
although K's are enhanced when going from p-A to central S-A interactions they are
not enhanced further when going to Pb-Pb interactions. The error on the average
number of As per events is too large, as this stage, to determine if A production is
enhanced or not.

7.4. Multistrange Hyperons

The WA97 Collaboration have successfully reconstructed 2~ and Q~ hyperons in
both p-Pb and Pb-Pb interactions. Figure 12 shows the (= + n.u;{J and (Q~ + @J
raw effective mass peaks from p-Pb and samples of their Pb-Pb data taken in 1994 and
1995.

With the current preliminary stage of the analysis, the relative normalisation be-
tween the p-Pb and Pb-Pb samples has not yet been determined. One can compare the
observed (= + Q" )/(E™ + MJ ratio from p-Pb and Pb-Pb interactions, however, if
one makes certain assumptions. The geometric acceptances should cancel to the first
order as similar set-ups were used in the p-Pb and Pb-Pb runs. The reconstruction
efficiencies should also be similar for =~ and Q™ hyperons in a given run as both par-
ticles are identified by the reconstruction of their three decay tracks. Taking the above
assumptions to be correct then one would expect the @~ signal in the p-Pb data to be
about five times stronger than that actually shown in figure 12. This would suggest,
therefore, that the (2~ +U.+V>MI +M+v ratio in Pb-Pb interactions is about five times
that observed in p-Pb interactions. Of course, one should remember the assumptions
made above and, with the current statistics, the Q= enhancement is only about a two
and a half standard deviation effect.

8. Summary and Conclusions

In conclusion, results from sulphur induced reactions yield a considerable strangeness
enhancement with respect to proton induced reactions. Hadronic cascade models failed
to reproduce the measured yields[30] and extra mechanisms such as colour ropes[31] and
multiquark clusters[32] had to be introduced to describe the data. Thermodynamical
QGP models describe the data well[24]. Thermodynamical models which do not invoke
a QGP but do assume hadrochemical equilibrium also work well but it is difficult to ex-
plain how such a short-lived system could reach equilibrium without QGP formation[2].
Whether a QGP has been created or not, the results from sulphur induced reactions do
seem to suggest that a new phenomenon is apparent[3(].

The first results from the lead data have shown the new experiments work very

well. The inverse slopes indicate that higher tempe es are reached and/or more

transverse flow occurs 111 Ph-Pb collisions. 11 is not ver s
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whether As are enhanced further in Pb-Pb interactions with respect to S-A reactions.
There are, however, indications that Q= production could be greatly enhanced with
respect to proton induced reactions. There will soon be much higher statistics available
and the results could be very exciting indeed.

,Pordoiwmammgm:am I should like to thank J.B. Kinson and O. Villalobos Baillie for
their useful comments and suggestions while preparing this review. I should also like
to thank R. Lictava for his generous hospitality during my visit to Bratislava.
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