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Charged kaon and pion production at midrapidity in proton-nucleus
and sulphur-nucleus collisions
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The NA44 Collaboration has measured charged kaon and pion distributions at midrapidity in sulphur and
proton collisions with nuclear targets at 200 and 450 @epér nucleon, respectively. The inverse slopes of
kaons, are larger than those of pions. The difference in the inverse slopes of pions, kaons, and protons, all
measured in our spectrometer, increases with system size and is consistent with the buildup of collective flow
for larger systems. The target dependence of both the yields and inverse slopes is stronger for the sulphur
beam, suggesting the increased importance of secondary rescattering fea@&ions. The rapidity density
dN/dy of bothK™ andK ™ increases more rapidly with system size than-#dr in a similar rapidity region.

This trend continues with increasing centrality, and accordinggmbp, it is caused by secondary reactions
between mesons and baryons. Hie/K ™ ratio falls with increasing system size but more slowly thanﬁme
ratio. Thew /#™ ratio is close to unity for all systems. FropBe to SPb theK */p ratio decreases while

K’/Hincreases and/(K*-K’)/(p'E) stays constant. These data suggest that as larger nuclei collide, the
resulting system has a larger transverse expansion and baryon density and an increasing fraction of strange
quarks.[S0556-28189)02201-3

PACS numbdrs): 25.75~q, 13.85-t, 25.40.Ve

[. INTRODUCTION transition, and rapidly reach chemical equilibrium via gluon-
gluon fusion(see[5] for a review. Alternatively there may
Nucleus-nucleus collisions at ultrarelativistic energiesbe a duality of quark matter and “conventional” hadronic
create hadronic matter at high energy density. Enhanced préxplanations for the strangeness enhancement observed in
duction of particles containing a strange quark, such as kd€cent datd6]. The K= andK™ yields together provide a
ons, may indicate the formation of a state of matter in whichS€"Sitive probe of the spacetime evolution of heavy-ion re-
the quarks and gluons are deconfiriée4]. This is because actions. SinceK '’s have a large ."%””'h"a“on cross section
while the production of quarks is generally suppressed in with neutrons, their yield is sensitive to the baryon density.

. L . TheK™ andK* distributions may also hint at the degree of
hadronic collisions, they are light enough to b_e abundantl%hermalization achieved, and their transverse mass spectra
produced at temperatures above the deconfinement ph

a3ffow detailed study of rescattering and collective expansion
effects. The pions are less sensitive to collective expansion
) o _ because of their small mass. However, because they are the
*Now at Heidelberg University, Heidelberg, D-69120, Germany. most numerous of the produced particles, they give informa-
"Now at University of New Mexico, Albuquerque, NM 87185.  tion on the total entropy produced in the collision. We
*Now at Brookhaven National Laboratory, Upton, NY 11973. present charged kaon and pion measurements using the

SDeceased. NA44 spectrometer fromBe collisions(to approximatep p)
'"Now at Florida State University, Tallahassee, FL 32306. and p-nucleus and nucleus-nucleus interactions. This allows
TNow at University of Tsukuba, Ibaraki 305, Japan. a systematic study as a function of the size of the central
** Now at Wayne State University, Detroit, Ml 48201. region and different conditions in the surrounding hadronic
TNow at Osaka University, Osaka 560, Japan. matter.
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FIG. 1. The NA44 experimental setup.

The distributions of kaons at midrapidity provide a sensi-Figure 2 shows the acceptance of the spectrometer for pions
tive probe of the collision dynamics and constrain the asand kaons in thg-p; plane for the 4 and 8 Ge¥/momen-
sumptions of event generators. We compare our data to them settings when the spectrometer axis is at 44 and 131
RQMD model, version 1.087,8]. RQMD is a microscopic mrad with respect to the beam.
phase space approach to modeling relativistic heavy-ion col- Two Cerenkov counters differentiate kaons, protons, and
lisions based on resonance and string excitation and fragsions and reject electrons. An appropriate combination of
mentation with subsequent hadronic collisior@mD also  C1 andC2 was used for each spectrometer setting to trigger
contains ‘“ropes” formed by overlapping strings, whose on pion or kaon/proton events. Particles are identified by
sources are color octet charge stdt@s These increase the their mass squared, constructed from the track momentum
number of strange antibaryons and antiprotons but have littland time of flight, in addition to the Cerenkov information.

effect on kaon yields or slopes. This is shown in Fig. 3 for the 4 Ge¥/setting. Pions are
clearly visible after kaons and protons have been rejected by
Il. EXPERIMENT requiring a signal in the first Cerenkov counter. Kaons and
These data were taken with the NA44 experiment at the 16 E
CERN SPS in 1992. The spectrometer is shown in Fig. 1. 14 F
Three conventional dipole magnet® 1, D2, andD3) and 12 &
three superconducting quadrupolédl( Q2, andQ3) ana- 3
lyze the momentum and create a magnified image of the 3'2 3
target in the spectrometer. The magnets focus particles from 5 ¢4 £
the target onto the first hodoscopdX) such that the hori- % 02 E
zontal position along the hodoscope gives the total momen- @ o0&, , |
tum. Two other hodoscope$i@, H3) measure the angle of 16 £
the track. The hodoscopes also measure the time of flight = 14 £
with a resolution of approximately 100 ps. Particle identifi- l'i 3
cation relies primarily upon the third hodoscope. 08 E
The momentum acceptancei20% of the nominal mo- 06 |
mentum setting. The angular coverage, with respect to the 04 £
beam, is approximately-5 mrad vertically and-5 to +78 02
mrad in the horizontal plane when the spectrometer is at 44 0 0‘- o 5

mrad with respect to the beam. When the spectrometer is
rotated to 131 mrad, the horizontal coverage is 77 — 165
mrad. Only particles of a fixed Charge sign are detected in a FIG. 2. The acceptance of charged pions and kaogsimdp+ .
given spectrometer setting. Four settings are used to covahe ¢ acceptance(not shown decreases from 2 at pr
the midrapidity region in thep;y range 0-1.6 GeVct. =0.0 GeVk to 0.1 atpr=0.8 GeVk.
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FIG. 3. Mass-squared distribution from hodoscope 3 with Cer-
enkov 1 in coincidence for piongop) and veto mode for kaons

(bottom.

protons are clearly separated after pions have been rejec
using the same Cerenkov counter. After mass-squared a
Cerenkov cuts the residual contamination of the data is le

than 3%.

A scintillator (T;) is used to trigger on central events in

0.2 04

Mass> (GeV?*/ct)

lated tracks are passed through the full analysis software
chain and used to correct the data for geometrical accep-
tance, reconstruction efficiency, particle decay in flight, and
momentum resolution. Particles are generated uniformly in
rapidity and according to an exponential distribution in trans-

verse masn;= \/pT2+ m?, with the coefficient of the expo-
nent determined iteratively from the data.

The absolute normalization of each spectrum is calculated
using the number of beam patrticles, the target thickness, the
fraction of interactions satisfying the trigger, and the mea-
sured live time of the data-acquisition system. For tide S
data, the centrality selection is determined by comparing the
pulse height distribution in th&, counter for central and
unbiased beam triggers. FpA systems, the fraction of in-
elastic collisions producing at least one hit in the interaction
(To) counter is modeled with the event generagsiD [ 7]
and FRITIOF [12,13. The resulting centrality fractions are
indicated in Table I.

The proton-nucleus data are corrected for nontarget back-
ground. The largest corrections are 15%, 12%, and 12% for
K*, K™, andw™", respectively, fopBe collisions. This cor-
rection does not affect the shape of the distribution, only the
t%%solute cross section. No correction is needed for the central

cleus-nucleus data. The cross sections are also corrected
Sfor the particle identification and trigger inefficiencies.

The invariant cross sections, measured in the NA44 ac-
ceptance, are generally exponentials in transverse mass. This

sulphur-nucleus collisions by requiring a large pulse heightyo\vs us to characterize the distributions by two numbers:

(high charged particle multiplicity The pseudorapidity cov-

erage ofTg is roughly 1.3 — 3.5. For proton beami; pro-

vides the interaction trigger by requiring that at least on

the inverse slope and the total particle yield. A detailed de-
scription of the estimated systematic errors on particle yields
€and inverse slopes is given|iil]. These were derived from

charged patrticle hit the scintillator. More details about thechecks on the momentum scale, acceptance corrections, and
spectrometer are available [ih0,11].

Ill. DATA ANALYSIS

trigger and lifetime efficiencies; see Table II.

IV. RESULTS

The data samples after particle identification and quality
cuts are shown in Table I. Also shown for each data set is the The invariant cross sections for kaons and pions from
target thickness and the centrality, expressed as a fraction gBe, pS, pPb, SS, and SPb collisions are shown in Figs. 4
the total inelastic cross section. In order to construct the inand 5 as a function ahy—m. The transverse mass distribu-
variant cross section, the raw distributions are corrected ugions are generally described by exponentials in the region of
ing a Monte Carlo simulation of the detector response. Simuthe NA44 acceptance, that is,

TABLE I. Fraction of events satisfying the interaction trigger, target thickness, and number of events at
each setting for each particle type. The target thicknessquoted in nuclear collision lengths for the given

system.
Event Angle A 4 GeVic 8 GeVic 4 GeVlc 8 GeVic
Fraction (mrad (%) K* K~ K* K~ Tt "

pBe 84+1.5% 44 3.3 22723 47498 3104 11594 15583 69088
131 3.3 5801 7948 2673 2671 38240 15677

pS 902 % 44 3.3 40389 39161 1657 11263 15594 67043
131 3.3 22949 4661 0 0 0 0

pPb 97+3 % 44 4.7 9591 45303 1304 12268 13147 22686
131 9.9 8898 1304 4674 3497 25553 5195

SS 8.7:0.5 % 44 6.6 9475 11875 6539 10236 20201 21155
131 6.6 9907 9996 2780 0 25898 16777

SPb 10.0%0.6 % 44 5.9 8893 8695 0 14034 3668 4613
131 5.9 18653 20028 3645 0 22667 15949
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TABLE Il. Systematic errors on the inverse slopes aiiddy.

Kaons Pions
System Error on inverse slope Error Error on inverse slope Error
y=2.3-29 y=2.4-35 ondN/dy y=2.4-3.0 y=3.1-4.0 ondN/dy

pBe 10 MeVE 10 MeVc 9% 10 MeVE 10 MeVic 9%

pS 10 MeVE 10 MeVic 9% 10 MeVE 10 MeVic 9%

pPb 10 MeVE 10 MeVic 10% 10 MeVt 10 MeVic 10%

SS 20 MeV¢ 10 MeV/lc 9% 10 MeVE 10 MeVic 8%

SPb 20 MeV¢ 10 MeVic 14% 10 MeVt 10 MeVilc 9%
1 Ed®o slopes increases with system size. This is consistent with
— =Ce (M mMIT (1)  transverse flow, which should be stronger for larger systems.
o dp The rapidity densitydN/dy was calculated by integration

of the normalizedm;—m distributions, corrected as de-
whereC is a constant and is the inverse logarithmic slope. scribed above. The fit parameters were only used to extrapo-
The pion spectra are not exponential forral}, however, as late to highmy, beyond the region of measurement. The
discussed in Sec. V. statistical error on this extrapolation was calculated using the
The inverse slope parameters obtained by fitting the spegull error matrix from the fit of Eq(1) to them; spectrum.
tra to Eq.(1) are given in Table Il and plotted in Figs. 6 and For pions this extrapolation amounted to only about 3% of
7. The inverse slope parameters for b&tii and K™ in-  the total yield. Thus any systematic error introduced by non-

crease with system size. If the SPb sample is split into twaxponential behavior was considered negligible compared to
centrality bins, 11-6 % and 6—0 %, the inverse slopes fothe errors listed in Table Il.

bothK* andK~ show no centrality dependence. The inverse The K™ and K~ dN/dy values from data anéQmp are
slopes of kaons fronrRQMD are smaller than the data. The plotted in Fig. 9 and the datéincluding the piondN/dy
shape of th&kQmD spectra for kaons is concave in the NA44 valueg are given in Table IV. The uncertainties @N/dy
acceptance, resulting in slopes that are smaller than the dajatroduced by the uncertainty in the slope of timg spec-
Further study is necessary to understand why this is so. Thgum, the Cerenkov trigger efficiency, and the combining of
inverse slopes of pions show a weaker system dependengge spectra from the two settings are included in the errors.
than kaons but increase withy . The number of kaons found at midrapidity increases rapidly
The inverse slopes of our™, K™, and protor{11] spec-  with the size of the colliding nuclei. Comparing®b/pS)
tra are shown in Fig. 8 versus system. The inverse slopes gfith (SPb/S$ shows that the target dependence is stronger

pions increase only slowly with system size, while those ofin nucleus-nucleus collisions than nucleus collisions.
kaons and protons increase more rapidly. The difference in

10 F 3

y=3.1-4.0 |
107} -

PR N ; RS TR .
NP B PN PRI BT I B R A 0 0.5 0 0.5 1
0 025 0 025 05 075 1 m, - m,_(GeV/c)
my - my (GeV/c)

FIG. 5. Invariant cross sectiori@and fitg as a function ofm;
FIG. 4. Invariant cross sectiorfand fitg as a function ofm; —m,, for #*. These spectra were formed by merging the 4 and
—my for K™ andK ™. For clarity the fits to theS spectra are not 8 GeV/c spectra from the 44 and 131 mrad settings. For clarity the
shown. fits to thepS spectra are not shown.
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TABLE Ill. Inverse slopegin MeV/c) for K™, K~, and 7" with statistical errors.

y=2.3-29 y=2.4-35 y=3.1-4.0 y=2.4-3.0

kr=<0.33 GeVt kr=0.84 GeVt ky=<0.64 GeVt kr=0.3—-1.2 GeVk
K* K~ K* K™ Tt "

pBe 138+7 145+8 154+8 153+4 148+3 169+3

pS 152+4 154+10 163t14 160+12 1393

pPb 1516 147+18 1729 152+5 145+3 167+2

SS 1817 177+6 159+5 163+5 154+5 179+4

SPb 19713 213+10 181+8 175+4 165+9 192+5

Figure 10 shows the ratio afN/dy for K~ andK™ for  sjons. Similarly a comparison @p andpp collisions by the

the various target-projectile systems studied. Note that th§ame collaboratioil7] shows that the ™ and 7~ yields
systematic errors listed in Table Il cancel in this ratio. Theincrease 5-7 % frompp to HIO while theK* and =+ yields

ratio for pBe agrees wittK /K™ from pp collisions mea- . . : :
. : are almost constant. Thus the isospin effect on the yields is
sured at the ISR14,15. The ratio drops slowly with system small P y

size but this is not e_xp_lainfd by the lowgs of the A data. Figure 11 shows the yield of positive pions and kaons and
Only & 3% change ik "/K™ was observed fopp collisions  heir ratio fory~3 vs system. For pions, like kaons, the
when changing/'s from 31 to 23 GeVe [14]. The ratio also  target dependence is stronger in nucleus-nucleus collisions
decreases for more central collisions. Note that#hem”  than inp-nucleus collisions. Th& */x* ratio is constant for
ratio is 1.0=0.15 for all systemsRQMD reproduces the pA collisions but increases by about 70% in central i8-
K™/K™ ratio. o _ teractions. The ratio also increases with centrality.

The colliding systems span a large range in isospin and it A similar effect has been observed by the E802 Collabo-
is possible that this affects the particle yields and ratiosyation for SiAu collisions at 14.6 Ge¥/ where theK "/ 7"
Charged kaon and pion production d=31 GeVk was ratio is a factor of 3 1 larger than fopp collisions of a
measured by the AFS Collaboration fpp, dd, pa, and  similar energy[18]. RQMD was able to give a reasonable
aa collisions at the CERN ISRL6]. For a given multiplicity  explanation of this resu[tL9] in terms of secondary produc-
the K™ andK ™ yields change by less than 5% as the collid-tion of K+ by meson-baryon interactions; see a[§d. A
ing system changes fromp to aa. The yield of 7" at a  sjmilar result was obtained witheT [20], while in ARC [21]

given multiplicity increased by 5% fronpp to aa colli-  the K" enhancement was caused My interactionsRQMD
predicts quite well the measured features of the/dy of
® Data O RQMD pions and kaons, but slightly overestimates ke =" ratio
250 F in pA collisions.
200 | '
150 | 200 | °
;100 . 3
S F ~175 | 1 d
S ST e ° n
v b @ O
2 f 150
S of % O O O
W 250 %
L 3 2125
w0 £ =]
5200 [ 7
= b 100 F T Systematic Error
S 150 | 2l y
[ 5] F
100 £ E 75 [
S0 _ Systematic Error | Systematic Error I o s ® 24< y < 3.0’ m,-m_= 0.3-1.2 GeV/c
E L 0 31<y<4.0,mm_=0.0-.63 GeV/c
0 pBe pS pPb SS SPb pBe pS pPb SS SPb 255 [
System .
0 1 1 1 1
FIG. 6. Inverse slopes of the transverse mass distributions for pBe pS pPb S8 SPb
kaons from each system for data awoivD. The global systematic System
errors common to all systent$able 1) are shown by bars near the
bottom right-hand corner of each plot. FRomD, there is no sig- FIG. 7. Inverse slopes of the transverse mass distributions for

nificant difference in the inverse slopes if rope formation is turnedpions from each system for our two rapidity intervals. The global
off. The shape of th@Qmb spectra is concave in the NA44 accep- systematic error common to all systeff@ble 1) is shown by the
tance, resulting in slopes that are smaller than the data. Furthdrars near the left-hand side of the plot. The inverse slopes of
study is necessary to understand why this is so. and 7" are equal within errors.
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FIG. 8. The inverse slopes of pions, kaons, and protons vs sys System

tem; the errors are statistical. Correcting for weak decays would

increase the proton inverse slopes hy12% for pBe and 16-2 % FIG. 10. TheK /K™ ratio vs system for data arriomp. Sys-
for SPb: sed11]. tematic and statistical errors have been added in quadrature.

.- : : C does not give absolute yields, thelK /K™ ratio for
For SS collisions, isospin conservation implies that the g y

, 0 y=2.3—3.0 from SW collisions[26] is very close to our
total yield ofKS+over thia fgll phase space should equal thevalue for SPb collisions at=2.3—2.9.

average of th&™ andK ™ yields. (A similar argument holds
for pions) Comparing our yields with those of NA3®22],

we find excellent agreement for kaons and reasonable agree-
ment for piong23]. However, the NA35 kaon inverse slopes  Figure 7 shows that the™ inverse slopes increase with

are significantly largef24]. The NA36 and WA85 Collabo-  jncreasingp;. Croninet al.[27] parametrized theipA pion
rations have measured the inverse slopes of charged kaoggectra in terms opp spectra as follows:

from SPb and SW collisions, respectively, and we are in
good agreement with their resuli®5,26. Although WA85 Edo 3

Ed
S (PA)=APT —
d°p d°p

V. DISCUSSION

(PP). )

® Data O RQMD

This worked well for many different nuclei. It was found that
a depended only slowly on rapidity but strongly qm,
running from 0.7 at lowpt to greater than 1 for very high
pr. The low p value of alpha was close to the value 2/3
expected for an opaque nucleus while- 1 implies full par-
ticipation of the nucleus. 1128] a>1 was understood in
terms of parton scattering. The HELIOS Collaboration ex-
tended Eq(2) to nucleus-nucleus collisiori29] by writing

Edc (AB)=(AB) a(pr) Edc
d3p d3p

(pp)- (3

Using Eq.(3) to compare our SPb amBe =" data, we find
that «=0.8 atpr=0 and rises to 1.0 by about 1.2 GeV/
This is in agreement with recent results sf production by
WAB80 [30]. HELIOS observed slightly smaller values of
C when comparing negative hadron production from SW and
1 1 1 1 1 1 1 1 .. . .
pBe pS pPb SS SPb pBe pS pPb SS SPb pW collisions. This may be due to their more backward ra-
System pidity range where the density of particles is lower.

A prerequisite for creating a quark-gluon plasma is to

FIG. 9. The kaordN/dy from each system for data ameymD. produce a hot dense nuclear system in heavy-ion collisions.

Statistical and systematic errors for the data are added in quadr®uch a system would be likely to undergo transverse expan-
ture. sion which would affect the inverse slopes of the particle
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TABLE IV. dN/dy for K*, K7, and«* with statistical and systematic errors.

y=2.3-29 y=2.4-35 y=2.4-40
K* K- K* K- at

pBe 0.18£0.01+0.02  0.14£0.01+0.01  0.15:0.02-0.02  0.13:0.01+0.01 2.10.2+0.2
pS 0.24:0.01+0.02  0.210.01+0.02  0.24-0.03+0.02  0.18:0.02+0.02 2.4:0.2+0.2
pPb  0.29£0.01+0.03  0.22£0.02-0.02  0.270.02-0.03  0.210.02+0.02 3.2:0.2+0.3
SS 3.76:0.19+0.35 2.4-0.1+0.2 4.9-0.4+0.5 3.4£0.3+0.3 29.71.8£2.2
SPb 9.:0.5x1.2 5.4:0.2+0.7 13.1+x1.6£1.8 6.7:0.4x0.9 62+7+5

spectra. The effect of such a velocity boost would be moreehemical potential of the constituent quarks to the tempera-
pronounced on heavier particles. Figure 8 shows that th&ure [33]. Since the quark content of the protonusd and
difference in inverse slopes between pions, kaons, and prg¢* =us (K~ =us), thenK /K" =e?#s/T(p/p)Y® where u
tons increases with system size. This suggests that the effeigtthe chemical potential of strange quarks dnig the tem-

of transverse flow becomes stronger for larger systemserature. Ifu /T changes slowly fronpBe to SPb, then we
NA44 has previously reported an increase with system sizgould expectk /K * < (p/p)*2. If one takes the origin as a
in the inverse slopes of kaons, protons, and antiprotons pronstraint, the data are close to this simple form. However,
duced at midrapidity in symmetric collision systef&l].  without a wider range of data a linear dependenck ofk *
These data extend this trend to asymmetric systems. Singg, (p/p) cannot be ruled out. As the colliding system gets

the effect of the boost increases with mass, the inverse slop@grger, the baryon density increases, reducing the fraction of
of pions do not increase much with system size. —

. : u quarks and driving down th ~/K™* ratio.

The target dependence diN/dy is stronger in nucleus- . oy = .
nucleus collisions than ip-nucleus collisions probably be- F|gur§ 13 shows the ratiok _/p and K~/p and their
cause additional particles are made in secondary collisions g€ometric meany/(K™-K~)/(p-p) versus system. The
the produced particles. The increase of ke " ratiowith K */p ratio decreases whileK™/p increases and
system size suggests that the fraction of strange quarks '@(KﬂK*)/(p. p) stays constant. Again assuming chemical
increasing. IRRQMD, rescattering increases kaon productionand thermal equilibrium, this implies that the number of
by 50% for SS, mainly because of the associated productiostrange quarks is proportional to the product of the numbers
of K and A in meson-baryon collision§9]. However, the  of u andd quarks. Such behavior is consistent with the in-
total multiplicity remains essentially the same if rescatteringcrease of theK "/« ratio shown in Fig. 11. This suggests
is turned on or off in the code. B that in SA collisions strange quarks are still suppressed

Figure 12 shows th& /K™ ratio versus oump/p ratio  somewhat with respect to andd quarks. In thermal lan-
[11] for various systems at=2.3—2.9. If we have a system guage, the chemical potential of tbeandd quarks is not yet
of quarks in chemical and thermal equilibrium, then ratios ofequal to the mass of the strange quark.

particles and antiparticles can be described by ratios of the
VI. CONCLUSIONS

Data RQMD Several features of the data suggest a strong buildup of
10%— ® O n y=24-40 ° rescattering and hence energy density as we collide larger
E + O
F | O K+ y:2.4-3.5 (Yo) 23<y<29
> 10 A A Kz .D 1
- [ m ‘
E o E
% TS L o) O 0.9 -
E 0.8
E D : V’.V“
J mO L lm| u 3 +
0’ ™ 07 ,
E \ | | | £ _ _
25 £ ‘ ’5\4006 : +
20 F ; A2 0.5 F
175 £ 1A PA & ;
N5 E ' 04 F |
+125 E ) A E =\1/3
Gl ST N 03/ o (p/p)
E ' H pA
M7'§ : A 02 f A SA
25 ¢ 0.1 F
0 E ] 1 1 1 C
pBe pS pPb SS SPb 0,,,,,,
System 0 005 01 015 02 025 03 035
p/p

FIG. 11. ThedN/dy of positive pions and kaons vs system for .
data anckQMD. Systematic and statistical errors have been added in  FIG. 12. K™ /K* versus p/p for various systems aty
quadrature. =2.3-209.
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23<y<29 systems support the existence of radial flow. However, the
extraction of a flow velocity is probably best done from a
combined analysis of our interferometry measurements and
single particle spectra.

+ The increasingK */#* ratio as well as the constancy of

V(K*-K7)/(p-p) implies that the fraction of strange
+ quarks in the hadronic system is increasing. At central rapid-
3t ity the K~ /K* andp/p ratios fall as we go to larger systems.
+ These effects could be due to an increase in baryon density
+ producing a scarcity of the anti-upquarks required to form
2r + A + K™ . Starting from our published proton rapidity densities the
baryon density could be estimated by combining our proton
dN/dy results with a measurement of the proton source size
+ + + using pp correlations and/or a coalescence analysis of light
C cluster production. We intend to publish such results shortly.

08 | + + These data are available [&3].
07 -
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