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Abstract
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1 Introduction

In this paper we report on a study of inclusive production of K2, A and A in inter-
actions of Kt and 7t mesons with Al and Awu nuclei at 250 GeV/c, corresponding
to the reactions

K*Al — K§+ X, (1)
KtAu — K3+ X, (2)
Al —» K§+ X, (3)
mTAu — K3+ X, (4)
KtAl - A+ X, (5)
KYAu — A+ X, (6)
7TAl - A+ X, (7)
mtAuw - A+ X, (8)
KTAl — A+ X, (9)
KTAu — A+ X, (10)
Al - A+ X, (11)
rtAu — A+ X. (12)

The results are obtained in an experiment using the CERN European Hybrid Spec-
trometer (EHS) and the Rapid Cycling Bubble Chamber (RCBC), which was filled
with hydrogen and served as vertex and track detector., RCBC was equipped with
two thin nuclear targets, one of aluminum and one of gold.

At present there are rather few published results on neutral strange particle
production in hadron-nucleus collisions. The available experimental data either
suffer from low statistics in bubble chamber experiments or from limited acceptance
in counter experiments (see [1] for a review). In the NA35 experiment, neutral
strange particle production was studied in pAu and OAu interactions at 60 and 200
GeV per nucleon, in limited regions of Feynman-zr and transverse momentum [2}.
In the RISC spectrometer, 7~A (A = C,Cu, Pb) interactions at 40 GeV/c were
examined in events triggered by high transverse momentum charged particles [3].

Unusually abundant production of strange particles has been advocated as a pos-
sible sign of quark-gluon plasma formation in nucleus-nucleus collisions. Therefore,
besides its intrinsic interest, the production of neutral strange particles in the more
clementary hadron-nucleus collisions at high energies can serve as a reference.

The paper is organized as follows. In Sect. 1 we describe the data sample and
the procedures used to determine the cross sections for reactions (1-12). In Sect. 2
we present total inclusive cross sections and their A-dependence, and compare with
two versions of the FRITIOF model. In Sect. 3 we discuss inclusive longitudinal
and transverse momentum distributions. Our main conclusions are suminarized in
Sect. 4.




2 Experimental procedure

The experimental set-up of EHS and the trigger conditions are described in detail in
[4]. The characteristics of the nuclear targets are described in [5]. Here, we mention
only the details specific for the reactions studied.

A total of about 2900 K+ and 7500 n* events, candidate interactions in the foils,
is measured. The sample of events, selected for this analysis, satisfies the following
criteria

o the beam track is well measured and matches with the hits in the upstream
wire chambers;

e the reconstructed vertex position is within one of the foils;

e the event is not a candidate for a quasi-elastic or coherent interaction;

-A quasi-elastic event is defined by the following criteria:

1. the charge multiplicity equals two,
2. the missing transverse momentum is less than 0.2 GeV /¢,

3. the missing longitudinal momentum is less than 9 GeV/c.
-A colerent interaction is defined by the requirements that

1. the charge multiplicity is odd and <5,

9. all charged particles have rapidities larger than one, if measured in the
IK*-nucleon c.m. system.

The number of accepted events amounts to 1211, 991, 3410 and 2834 for KT Al,
K+ Au, r+ Al and 7% Au interactions, respectively. The admixture of interactions in
the hydrogen of the bubble chamber is estimated to be less than 4% in the Al and
less than 2% in the Au sample. Microbarn equivalents are obtained by normalization
of the number of events to the corresponding inelastic cross sections at 250 GeV/c
[6].

The selection of the sample of V°’s and the calculation of their weights are made
as described in previous papers [7,8]. A restricted fiducial volume is defined in such
a way that both tracks of the V° have a minimum length of 12 cm in the bubble
chamber. Both tracks also must have opposite charge and a momentum uncertainty
Ap/p of less than 25%. The following four kinematical fit hypotheses are tried for
each V0 v > ete™, K — ntn™, A° - px~ and A° — prt. The number of K2, A
and A in the fiducial volume, with unique and ambiguous 3C-fits, is listed in Table
1. V9 which are ambiguous with the « hypothesis are considered to be 7’s. In Fig.
1 we show the distribution of the cosine of the decay angle ¥ for K¢, A and A with o
the angle between the V° direction in the laboratory frame and the direction of the
positive decay particle in the VO rest frame. In this paper, we only use unambiguous
V9%, To correct for the loss due to the elimination of ambiguous ones, each VO is
weighted with a momentum-dependent factor.
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The K2, A and A mass distributions, calculated from the measured momenta
of the decay tracks, for the combined K* and 7% samples on both Al and Au, are
shown in Fig. 2. The average effective mass value for K2, A and A is 497.8+0.3,
1115.920.2, 1115.74£0.5 (MeV/c?), respectively, in good agreement with the values
quoted by the Particle Data Group (PDG) [9]. The measured FWHM is found to
be 7.1, 2.8 and 2.7 (MeV/c?).

All V®s are further assigned a weight factor to correct for the loss of decays out-
side the fiducial volume and for unseen decay modes. Furthermore, a momentum
dependent minimum decay length is imposed. The numbers of K2, A and A selected
for analysis, are shown in Table 1 in brackets. Cross sections are determined by mul-
tiplication of the summed V° weights with the corresponding microbarn equivalent.
The average K2, A and A weights, which include all corrections, are shown in Table
2 for the reactions (1-12). Since the weight derived from the potential decay length
becomes very large for energetic neutral strange particle decays, we restrict the data
sample to the kinematical region —1. < zr < 0.1 in the following analysis.! The
available number of A-decays is too small to allow meaningfull analyses and will
therefore not be used.

3 Inclusive cross sections and their A dependence

The inclusive cross sections for reactions (1-8) in the interval —1 < zp < 0.1 are
collected in Table 3. The first error is statistical, the second systematical. In the
remainder of the paper, all errors quoted are statistical.

The ratios ™ 4 /o™ "4 for K§ and A production, given in Table 3, are compatible
within errors with the ratios of the inelastic #+ and Kt cross sections on Al and
Au nuclei at 250 GeV/c [6]

oA GRT Al = 1,14 £ 0.05

inel / “inel
at Au t+Au
ol fall i = 1.5 £ 0.05. (13)

In Table 4 we compare the average multiplicities of K3 and A in K* and =+
interactions on nuclei to those in “elementary” K*p and n¥p interactions (7,8].
Both < K2 > and < A > are the same within errors for K* and for 7t induced
interactions on both nuclei. From Table 4 we observe that the average numbers of
produced A’s on both targets and for both projectiles, are compatible within one
standard deviation with the relation

< na(MA) >=< na(Mp) > . <wa> (14a)

where M is either K+ or n+ and < w4 > is the average number of projectile
collisions in the nucleus A, equal to 1.67 for Al and 2.61 for Au. In other words,
the probability to produce a A in a meson-nucleus collision is proportional to the

1The Feynman variable a5 and rapidity y are calculated in the rest frame of the meson-nucleon
system




number of projectile collisions. For KZ production in 7+ interactions, the analogous
relation
< ngy(MA) >=<ngo(Mp) > . <wvg > (144)

is not observed: the experimental average number of produced K§’s is systematically
lower than the one expected from the ave_ragé number of projectile collisions.

The cross sections for the reactions (1-8) as a function of atomic weight A are
shown in Fig. 3a,b. The K*p and »*p data are taken from [7,8] but restricted to
the same kinematic interval of —1. < zF < 0.1. The cross sections are well fitted by

the expression
o = gpA°. (15)

The fitted values for ¢ and « are listed in Table 5. The slope parameter « is of the
order of 0.9. A similar dependence is observed in #~A (A = C, Cu, Pb) interactions
at 40 GeV/c [3].

The inclusive cross sections for reactions (1-8) are compared with the predictions
of the quark-parton model FRITIOF [10] (version 3) and with a modified version
FRITIOF’ [7] of this model (see Table 3 and Fig. 3). The differences between the

two versions of this model are:

e the value of the strangeness suppression parameter A, in the Lund fragmenta-
tion scheme JETSET 6.3 was taken to be 0.2 in FRITIOF and 0.3 in FRITIOI”
(default values were taken for all other parameters);

e in FRITIOF’, the momentum sharing function of the J-quark was modified
to the form

flas) = z5(1 — ;)" (16)

This was found necessary to describe the inclusive spectra of baryons in 7¥p
and K*p interactions [7].

The predicted cross sections, based on 20.000 generated events per channel, are
given in Table 3 and the dependence of the Kg and A cross sections on atomic
weight A is shown in Fig. 3a,b. Both versions of the model correctly predict the
A-dependence of the A production cross section in reactions (5) to (8) but the cross
section values are considerably better reproduced by the modified version of the
model. The cross sections for K2 in interactions on Al are reasonably well predicted
by both versions of the model. However, a too high cross section is predicted by
FRITIOF’ for K% production in Kt Au interactions.

Table 6 gives the inclusive cross sections of K+ and 7% interactions on Al and Au
nuclei for channels with two neutral strange particles in full phase space (the number
of events is given in brackets). For events with two K§ mesons, the parametrization
(15) yields values of the slope parameter a= 0.92:0.14 and 0.90+0.06 for K* and
7+ beams, respectively. They are equal within errors to those for inclusive K§
production.




4 Inclusive spectra

4.1 Feynman-z and rapidity distributions

Feynman zp and rapidity y are calculated in the c.m.s. of the projectile and a
nucleon of the nucleus. The Feynman-zp distributions for K3 and A production
are shown in Figs. 4 and 5, the rapidity distributions are given in Table 7.

Fig. 4 shows that the K3 spectra up to zr = 0.1 are very similar in K and in
7+ induced reactions on Al, as well as on the heavy Au nucleus. Both versions of
the FRITIOF model describe K9 production (Fig. 4) reasonably well. Exceptions
are reactions on Au in the target fragmentation region, where the models predict a
too low cross section, and K* Au interactions in the central region, where the model
is too high.

The A-hyperons in the reactions (5) to (8) are primarily produced from target
fragmentation. As for collisions on hydrogen [7], the FRITIOF model predicts a
double bump structure of the do/dz spectra of the A-hyperons which is not observed
experimentally (see Fig. 5). The changes introduced into the FRITIOF’ model,
in particular the modified momentum-sharing function of the J-quark (eqn. 15),
eliminate this double-bump dependence, resulting in a better agreement with the
experimental data.

The authors of ref. [10] have found a considerably larger A-hyperon yield in
heavy ion interactions in the central region as compared to the standard version
of the FRITIOF model. This enhancement, relative to the model, is also observed
in our data (see Fig. 5) but it is no more present in FRITIOF’, confirming the
conclusion in [7] that a much softer J-quark distribution is needed in the Lund jet
fragmentation scheme JETSET 6.3 in order to describe baryon production.

4.2 Transverse momentum distributions

Figures 6 and 7 present the distributions in the transverse momentum squared,
do /dp%, for K2 and A in the reactions (1-8). The values of < pr > and < p} > are
given in Table 8. The results of a fit to a single exponential form a exp(—bp%) are
given in Table 9. As seen from Table 9, the values of the slope parameters are the
same within errors for interactions on Al as on Au nuclei and for #* interactions

as for K+ interactions. This holds separately for K§ and for A production. The

ph-distributions as a function of the transverse mass my = (m}s + p})!/? are very
well described by the form aexp(—bmy) with the parameters given in Table 10.
The slope parameters in this parametrization are the same, within the measurement
accuracy, for interactions on Al and Au.

Both versions of the FRITIOF model® describe fairly well the p%-distributions
of K9’s but fail to reproduce the A-spectrum at large p.

?Because the pp-structure of both versions of the model is identical, we show in Figs. 8 and 9
only predictions of the model with default parameter values, except A, = 0.2

L I



5 Ratios of strange particle to 7~ production

A dramatic increase in the ratio of strange to non-strange particles produced, is
considered to be a possible signal of the formation of a quark-gluon plasma (QGP)
in high energy heavy ion collisions. Data from a variety of interactions where no QGP
is formed, are needed as a reference basis, in order to assess whether a significant
increase is observed. Table 11 gives the ratio R =< K2 > / < #~ > for K+ and 7+
interactions on protons, Al and Au, integrated over the interval —1. < zp < 0.1. All
negative particles are taken to be pions, except identified electrons with momentum
less than 200 MeV/c. The relative production rate is about 5% in all channels;
thus no increase in the relative production rate of K%s is observed off nuclei w.r.t.
elementary collisions.
The Feynman-zr dependence of the ratio

R(zr) = dcr(Kg)/dor(?r')

dIF d:EF (17)
is presented in Fig. 8. The results for K*p and 7¥p reactions [8] are shown by
full lines. In all cases the rate is smaller in meson-nucleus than in elementary
interactions. The rates are the same in K% interactions on both nuclei in the
central and target fragmentation regions. The latter observation also holds for 7t
collisions.

The relative production rate

_ do(K3)

R(p7) = P dolz”)

dp%

/ (18)
is shown in Fig. 9. Full lines in Fig. 9a and Fig. 9b are the data for K*¥pand n%p
interactions, respectively. The p%-dependence in meson-nucleus collisions follows the
same trend as in elementary collisions; the K°/7~ ratio increases with increasing
P

In Sect. 3 we observed that the average number of produced A’s is proportional
to the average number of projectile collisions and thus follows (14a), whereas this
does not hold for produced K2’s. The same observation was made in [12], based on
p Ar, p Xe and p Xe interactions at 200 GeV/c. Preliminary results of the latter
experiment led Nikolaev [13] to the concept of “A retention property” of nuclear
interactions, which can be stated simply as follows: a A produced via fragmentation
of 2 nucleon in the nucleus is not absorbed, but the K°/K9 can reinteract and
thereby disappear or even produce a A. Based on these considerations, Nikolaev
predicts a number of properties of events containing a AY as compared to minimum
bias (MB) events, i.e. they are expected to have

e a high central plateau, thus larger charge multiplicity < n. >;

e larger average number of protons < n, > and of grey protons < ng > ie.
protons with 0.2 < g < 0.7;

e a relatively narrower multiplicity distribution: D, / < n. > smaller;
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e increasing < n, > with increasing n, or n”.

We have checked these expectations by calculating the quantities < n, >, < n. >
and D./ < n. > in the four available channels for minimum bias events (“all”), for
events with a K2 and for events with a A°. The results, given in Table 12, lead to
the following conclusions:

1. < n, > is indeed larger in A events than in MB events, but it is also larger in
K3 events.

2. < n, > is indeed larger in A events than in MB events, but also in K3 events.

3. D./ < n. > is indeed smaller (for the heavy Au nucleus) in A events than in
MB events, but so it is also in K3 events.

From this we may conclude that strangeness production in general (and not partic-
ularly A production) is accompanied by more protons and more charged particles;
in other words strangeness is on average produced in more central collisions.?

The last question which we address here is whether relatively more strangeness
is produced in central collisions, compared to ordinary matter as given e.g. by the
number of negative hadrons n,-. The number n, of ejected protons or the number
ny- of negative hadrons can serve as a measure of the centrality of the collision.

Fig. 10 shows the ratio < n, > / < ns- > (with s = K3 in Fig. 10a and 10c and
s = A in Fig. 10b and 10d) as a function of n, for events which contain a neutral
strange particle. Fig. 11 shows the ratio < n, > [np- versus n,-. Both figures
demonstrate that the relative production rate of strange particles does not increase
with increasing centrality of the collisions.

6 Summary

We present results on the inclusive production of K§ and A in K and 7t interac-
tions with Al and Au nuclei at 250 GeV/c. The main results can be summarized as
follows.

e The inclusive K2 and A production cross sections follow a dependence o ~ A%,
with a =~ 0.9.

e The A-hyperons are mainly produced in the target fragmentation and central
regions.

¢ The p? and my distributions of the K9 and A in the reactions (1-8) are well
described by a single exponential form.

¢ The relative production rate of K3 to 7~ shows a strong dependence on Tr
and p%, very similar to elementary collisions.

3This can naively be expected if one considers that production of “rarer” particles requires more
energy to be dumped in the interaction volume.
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e The quark-parton FRITIOF model and in pafticular its modified version
FRITIOF’, is in reasonable agreement with the data.

e The average number of A’s is proportional to the number of projectile colli-
sions, the average number of K2's does not follow this trend.

¢ Strangeness production happens preferentially in central collisions but the rel-
ative production rate of strange to non-strange matter does not increase with
increasing centrality.
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Table 1. Pattern of 3C fit hypotheses for unique and ambiguous K3, A and A
hypotheses in K+ Al/Au and 7+ Al/Au interactions at 250 GeV/c, for the events in
the fiducial volume. In brackets the number of Vs after the cut on minimum decay
length.

KTAl| KTAu xT Al mtAu
v 218 233 784 655
K2 137 (103) | 121 (83) | 288 (232) | 346 (272)
A 64 (45) ] 77 (53) | 149 (107) | 200 (142)
A 11 (8) 5(4) | 13(11)| 20 (15)
K/~ 5 7 21 14
Alvy 13 6 26 18
Al 10 10 25 27
A K[y 1 1 - 7
A/K [~ . - 7 6
AJK 17 19 45 72
AJK 5 6 11 11

Table 2. The average K2, A and A weights in the reactions (1-12).

KTAl| KtAu | T Al | 7t Au
<Wyo > | 540 477 436 418
<Wy> | 479| 4.73| 548 4.80
<Wg> | 1033 824 800| 642
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Table 3. The K and A inclusive cross sections in reactions (1-8) in the interval
—~1. < zr < 0.1, together with their ratio in Xt and 7% collisions on nuclei Al and
Au. Predictions are given of two versions of the FRITIOF model (see text) for the
cross sections in the same kinematic interval.

Reaction Experiment Models (mb) o™ AfgKTA
o 1(mb) FRITIOF | FRITIOF’ | (from exp.)
KtAl— K24+ X | 749 £8.6+16.1 77
1.01 £0.15
rtAlo KO+ X | 757+£57+133| 70
KtAu— K3+ X | 412+53+94 529 596
1.11 £ 0.16
7tAu — K3+ X 457 £ 30+ 76 447 376
KYAl - A+ X (463x7.5+£12.1 27
0.95+0.19
atAl - A+ X 440+ 4.8+9.2 34
KtAu—- A+ X 348 £ 50 £ 85 205 282
0.97 £ 0.17
mtAu—- A+ X 336 + 32 £+ 66 227 320

Table 4. The average K2 and A multiplicity per inelastic collision in the interval
—1. < zF < 0.1 for reactions (1-8), compared to that in K+*p and 7*p collisions.
In the fourth and sixth columns, the average K2 and A multiplicities computed
according to (14) are given,

Reaction | <77 > < K2 > < K > from (14) <A> < A > from (14)
K*p 2.78 £0.02 | 0.181 £ 0.019 input 0.082 £ 0.010 input

tp 2.75+0.02 | 0.184 £ 0.011 input 0.086 + 0.012 input
KAl 4.26 £ 0.16 | 0.260 £ 0.057 0.302 £ 0.032 0.161 &+ 0.042 0.137 £ 0.017
at Al 4.72 +0.13 | 0.231 £ 0.045 0.307 £ 0.32 0.134 £ 0.028 [ 0.144 £ 0.020
K*Au 6.17 £ 0.24 | 0.299 £ 0.069 0.472 + 0.050 0.252 £ 0.062 | 0.214 £ 0.026
atAu 5.93 +0.22 | 0.316 £ 0.054 0.480 £ 0.050 0.232 £0.046 | 0.224 £ 0.031

11




Table 5. Results of a fit with the expression ¢ = opA® for the inclusive K3,
A and A cross sections in KT /xt interactions on p/Al/Au at 250 GeV/c in —1 <
Zyo < 0.1

Beam | Particles a oo(mb)
Kt K? 0.882 £ 0.043 | 3.981 +0.435
A 1.041 £ 0.049 | 1.445 4- 0.197
7t K? 0.979 £ 0.034 | 2.709% 0.266
A 0.986 +0.044 | 1.786 4 0.244

Table 6. Inclusive cross sections for events with two V°-particles in the final
state in Kt Al/Au and 7 Al/Au interactions at 250 GeV/c; the number of events
is given in brackets.

Final particles Cross sections (mb)
- K*YAl | K*Au wt Al 7t Au

KK, 177 {202+91 | 154 |107+29

(6) (7) (14) (17)
AA 30419 | 81163 |1.7+1.2 | 28+16

@ | @ | @ | ®
KJA 28 +£11 (209 £89 | 175 | 28277

(8) (7) (17) (27)
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Table 7 Differential cross section do/dy (in mb) for K% and A production in
KtAl K*Au, 7+ Al and 7+ Au collisions

K+ Al K+ Au r+ Al 7t Au
interval do/dy | interval do/dy | interval do/dy | interval do[dy
K3
2.8+-24 52+3.7]-3.2+24 70.1+ 38.6 | -2.8+--24 85+2.9|-3.4+-26 311+ 11.8
2420 9.6+4.5)-24+20 71.0+£29.2|-24+-20 8.0+23]-2.6=-22 96.0+ 214
2.0:-1.6 226+ 6.3|-2.0+16 96.0+ 34.6 | -2.0+-1.6 14.1+ 3.2 | -2.2+-1.8 119.2+ 22,6
-1.6+-1.2 12.7£ 4.5 | -1.6=-1.2 146.84£ 39.7 | -1.6+-1.2 153+ 3.3 | -1.8+-1.4 116.5% 21.4
-1.2+-0.8 20.4+ 6.3 | -1.2+-0.8 149.04 41.7 | -1.2+-0.8 17.2£ 3.5 | -1.4+-1.0 120.7% 214
-0.8+-04 31.6+7.7|-0.8+-0.4 129.6+ 39.3|-0.8+-0.4 283+ 4.5 |-1.0+--0.6 131.2+ 22.9
0.4+ 0.0 29.2+ 8.7 |-0.4= 0.0 103.34+ 34.6 | -0.4+ 0.0 22.84 4.3 |-0.6+-0.2 164.2% 26.1
0.0-04 187+ 6.9 | 0.0=-04 7224329 | 0.0=04 276+£ 5.1 |-0.2+0.2 123.3+ 26.5
0.4+ 0.8 187+ 73| 0.4+0.8 96.2+43.3| 0.4+ 0.8 188+ 52| 0.2+ 0.6 159.3+ 314
0.8+ 1.2 1924100 | 0.8+=2.0 798+ 34.7| 08+1.2 19.7£7.2| 0.6+14 887+ 228
1.2+ 2.0 32.8+10.8 1.2+16 154+ 6.2 | 1426 69.5& 27.5
2.0+ 3.2 25.5+14.2 1.6+ 2.0 11.3+ 5.7
2.0+ 24 8.0%£ 5.7
A
-3.0--26 7.3:43]-3.0--26 125.6+ 429 -34+-3.0 1.8+13|-3.4+-3.0 303+ 164
-2.6--2.2 15.6+ 5.6 | -2.6+—-2.2 121.94 41.9 | -3.0+-2.6 85+ 2.9 |-3.0+--2.6 133.4+% 254
2.2=-1.8 302+ 8.2 |-2.2+-1.8 200.6+ 59.4 | -2.6+--2.2 11.7+ 3.0 | -2.6+-2.2 161.64% 28.8
-1.8+-1.0 15.8£4.7|-1.8=-1.0 101.2+ 28.9 | -2.2+-1.8 20.2+ 4.3 | -2.2+-1.8 146.7+ 304
-1.0= 0.2 109+ 4.3 |-1.0+ 02 765+ 256 | -1.8+-1.4 23.0+ 5.1 [-1.8+-1.4 106.7x 25.0
-1.4+-1.0 86+29|-14+10 85.6+ 232
-1.0+-0.2 106+ 2.8 | -1.0=-0.2 34.2+ 11.7
0.2+ 1.0 85+3.2|-06+02 528+ 20.5
0.6=-1.4 22.6+ 18.3
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Table 8. The average values of < py > and < p% > for K§ and A in reactions

(1-8) in the kinematical interval —1. < zz < 0.1

Interaction | Particles <pr> < ph >
(GeV/c) (GeV/c)?

K+ Al K2 0.466 4 0.034 | 0.304 £ 0.047

A 0.569 + 0.055 | 0.438 & 0.080

Kt Au KY 0.446 £+ 0.040 | 0.298 % 0.062

A 0.649 £ 0.051 | 0.543 £ 0.087

rT Al K} 0.423 + 0.022 | 0.268 £ 0.035

A 0.563 + 0.036 | 0.424 £ 0.053

ntAu K2 0.467 +0.019 | 0.312 £ 0.027

A 0.592 £+ 0.034 | 0.482 & (.0538

Table 9. Fits of the do/dp? distributions for K§ and A in K¥Al/Au and

x+ AlfAu interactions at 250 GeV /c to the form e exp(—bp}).

Interaction | Particles | p% interval a b x?/NDF
(GeV/c)? | mb(GeV/c)™? | (GeV/c)™?

KT Al K2 0.0—1.5 351 £ 96 52407 5.5/3

A 0.0--1.9 117 £ 31 2.7+ 0.6 2.9/5

K*Au K3 0.0—1.2 1647 £ 368 4.5+ 0.7 4.7/3

A 0.0—1.9 695 £ 165 20£04 2.6/4

T Al KO | 00—14 | 3464l | 47£04 1.9/3

A 0.0-—1.7 112+ 17 2.7£0.3 1.4/4

rtAu KY 0.0—2.0 1660 £ 177 39403 10.4/6

A 0.0—2.1 854 £ 121 28+0.4 4.6/6
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Table 10. Exponents b from fits of the do/dmr distributions for K2 and A in
K*Al/Au and 7t Al/Au interactions at 250 GeV /c to the form aexp(—bmr).

Interaction | Particles | Interval my b x*/NDF
GeV GeV~!

K} 0.497—1.3 | 6.9%0.9 1.1/3

K*Al
A 1.115—1.8 | 66+1.3| 4.1/3
KT | 0497—12 |67£1.0| 21/3

K*Au
A 1.115—2.1 | 52+0.8 1.8/3
K? 0.497—1.5 | 7.1 k1.4 1.8/4

wt Al
A 1.115—1.7 | 6.6 £0.8 2.3/2
RS | 0497—15 |59+04| 42/5

Tt Au
A 1.115—2.0 {63X£0.6 2.6/4

Table 11. Relative production rate of K to 7~ in K*A and 7% A collisions in

the kinematical interval —1 < zrp < 0.1

Interaction | < K§ > /<7~ >
Kp 0.065 & 0.007
K+Al 0.061 £ 0.014
K+ Au 0.049 £ 0.011
rtp 0.067 = 0.004
nt Al 0.055 + 0.010
7t Au 0.033 £ 0.009
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Table 12. Comparison of events with a K2 or a A and minimum bias events

Reaction | events | < n, > < ne > D. D./ <n;.>
Kt Al all | 1.114+0.03 | 12.84+0.21 | 7.134+0.66 0.56+0.05
K% | 1.60+0.23 | 15.34+0.79 | 7.03£2.53 | 0.46£0.17

A 1.254+0.22 | 15.83+1.43 | 9.44£4.52 0.60+£0.29

K+ Au all | 3.1740.16 | 19.4940.46 | 13.30+£1.18 | 0.68+0.06
Kg- 4.89+0.70 | 28.4441.70 | 14.044-5.20 | 0.49+0.19

A | 4.7240.70 | 25.34+£1.65 | 10.87+5.80 | 0.43+£0.23

nT Al all | 1.164-0.02 | 12.90+0.13 | 7.02+0.39 0.541+0.03
Kg 1.4440.08 | 15.74£0.56 | 7.97+1.80 0.5140.12

A | 1.43+0.14 | 16.78+0.88 | 8.85+2.75 0.53+0.17

rt Au all | 3.0440.05 | 19.74+0.27 | 13.204:0.70 | 0.67+0.04
K2 | 4.04+0.16 | 25.60£0.90 | 13.62+2.66 | 0.53£0.11

Al 5.3240.26 | 31.33+1.28 | 14.2944.25 | 0.46+0.14
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8 Figure Captions

Fig. 1. The distribution in cos # (see text) for unambiguous and ambiguous (shaded
areas) V%'s: (a) K% (b) A and (c) A&, in the combined K* and 7* samples.

Fig. 2. The K°, A and A effective mass distributions in the combined K * and 7t
samples.

Fig. 3. Cross sections for the reactions (a) (1-6) and (b} (7-12) as a function of
the atomic number A, and predictions of the FRITIOF and FRITIOF’ models. For
A and A channels the cross section is given in the interval —1 < zr < 0.1, both for
the data and the models.

Fig. 4. Feynman-zp distributions for K§ production in (a) K*Al, (b) K+ Au, (c)
x+Al and (d) 7t Au interactions. The curves are predictions of the quark-parton

models FRITIOF (full line) and FRITIOF’ (dotted line).
Fig. 5. Asin Fig. 4, for A production.

Fig. 6. p? distributions for K2 production in (a) K*Al, (b) K* Au, (c) 7+ Al and
(d) 7+ Au interactions. The curves are predictions from the FRITIOF model.

Fig. 7. Asin Fig. 6, for A production.
Fig. 8. The ratio R(zp) of K§ to 7~ production as a function of zp.
Fig. 9. The ratio R(p}) of K2 to 7~ production as a function of 5.

Fig. 10. The relative production rate < n, > / < np— > as a function of ny,
the number of protons, with s = K° (s = A) in a (b) M*Al and ¢ (d) in M* Au
collisions

Fig. 11. As in Fig.10 but < n; > /n,- is plotted versus ;-
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