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In this Reply we argue that the factor of 4 enhancement of the local midrapidity densitiesraf the strong
suppression ofA in the projectile fragmentation region ip+ S relative top+p reactions provide strong
evidence of nonequilibrium dynamics in strangeness production. Second, we show that the dramatic changes in
the A rapidity distributions in pA cannot be attributed to nuclear baryon stopping power.
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PACS numbegs): 25.75—q, 24.10.Jv, 24.85.p, 25.40.Ve

The Commenf1] of Gazlzicki and Heinz challenges our sponds to a minimum bias and not the central trigger. Taking
recent analysig2], where we concluded that if the NA35 the diffuse nuclear surface into account that trigger only con-
data[3] on p+S and S-S are correct, then strangeness en-strains events to have impact parameters less than 5 fm. For
hancement in heavy ion collisions appears to be due to nethis weak trigger, the mean number of interacting S nucleons
nonequilibrium rather than equilibrium multiparticle produc- is only v=~2.2. Thep+S reaction therefore only tests the
tion dynamics. The basic difference between our approachetifference between multiparticle production dynamics in
is that we focus on the detailddcal rapidity distribution of  two-nucleon ¢=1) and few-nucleon¥=2-3) reactions.
produced strange hadrons whereasdzaki and Heinz and From extensivep+ A— p+ X systematic$7] the average
Refs.[3,4] focus on theglobal integrated strangeness yields. baryon rapidity shift inp+ A reactions grows slowly as
Our emphasis on the local distributions stems from theAyg~1+ (v—1)/3. Inp+ S therefore the leading baryon ra-
fact that ratios of integrated yields such aspidity shift is only a half a unit greater than ip+p. The
Es=(A+K+K)/(m) discard essential experimental infor- leading proton stopping power of nuclei cannot therefore ac-
mation on the local distributions that call into question inter-count for the strong suppression of production for
pretations of the data based on equilibrium fireball models.y>4.5 in p+S. Also the number of collisions is too small

The motivation for our work was the anomalous rapidity to account for the factor of 4 enhancement of the central
distribution of A reported by NA353] for minimum bias  rapidity density. In the target fragmentation regioy~(1)
p+S reactions. Our analysis used two different microscopichere is also a factor of 4 enhancement of thalensity in
models, HIJING[5] and VENUSJ[6], to quantify the differ-  pS relative topp. If the p+S data are correct, then signifi-
ences betweep+p, p+A, andA+A reactions. Gadzicki  cantlocal strangeness enhancement already occurs in few-
and Heinz[1] ignored the VENUS half of our analysis and nucleon processes and therefore must be due to new non-
argued that our analysis is problematic because our modetgjuilibrium dynamics.
do not account for the nuclear stopping powepif. In stating the conclusion, we carefully pointed out, how-

In this Reply, we contradict two key aspects of the dis-ever, the fact that the NA35 data pr- S differ substantially
cussion presented iri]. First, while we agree that the inte- from earlier data opAr by NA5 [9]. The earlier NA5 analy-
grated strangeness yields ipS do not indicate global sis[9] showed that both the dual parton and Lund models
strangeness enhancement in this reaction, the factor of 4 epeuld account easily for a factor of 2 enhancement of the
hancement of the local midrapidity densities &dfand the central A rapidity densities inp+Ar and similar enhance-
strong suppression of in the projectile fragmentation re- ment in p+Xe and p+Xe. However, the NA5p+Ar
gion relative top+p reactions provide strong evidence that — A + X central density is a factor of 2 lower than found in
novel nonequilibrium dynamical mechanisms are at work inp+ S by NA35. Furthermore, thp+A— A + X systematics
strangeness production g+ A. Second, we show that the of Ref.[10] suggests that the enhancement\oproduction
above features of thd rapidity distributions cannot be at- in p+A increases linearly with the number of secondary
tributed to nuclear stopping power ip+A. Other points collisions in contrast to according to the anomalously en-
raised in[1] are not relevant to our conclusions and will not hanced NA35 central region. These discrepancies, however,
be addressed here. are completely obscured in ratios of integrated yields. While

We regard the rapidity distribution ok’s for the mini-  such ratios are useful to quantify global strangeness produc-
mum bias p- S reactiong 3] anomalous because the centraltion in case the local rapidity distributions are understood, in
(y~3) rapidity density (0.06:0.01) of A's produced in the present case, given the anomalous nature op$data
p+S is 4 times greater than that (0.016.0005) inp+p and the unresolved discrepancies between experiments, it is
[8]. This is very surprising since the cross section for thebest to avoid reducing the wealth of data on those distribu-
selectedp+S (ng>5) events was 470 mb, which corre- tions to a few numbers.
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Finally, we emphasize that ratios of integrated yields mixthe fragmentation regions is spectacular since unlike in
different physics in the central and fragmentation regionsu+p and p+p reactions where both leading baryon and
The overestimate of the fragmentation regibmapidity den-  hyperon are shifted by the same unit of rapidity, it seems that
sity with HIJING in p+p was used if1] to cast doubt on in pS the hyperon is shifted significantly more in rapidity
our model analysis in spite of the model’s ability to repro-than the leading nonstrange baryon. All this points to new
duce accurately the midrapidity yields. The fact that unlikemechanisms for hyperon production that open up when more
in p+p both HIJING and VENUS fit the target fragmenta- than two nucleons collide. _
tion (y=1) peakp+S in Fig. Xb) [2] provides direct evi- Given the striking changes of strangeness production
dence for conventional strangeness enhancement due to Sﬁgchanlsms inpA, conclusions[4,11] about quark-gluon
ondary reactions. That target fragmentation enhancement asma production based on strangeness production ratio sys-
consistent with NA 9] and Ref.[10]. However, the strong tematics are premaiure. We showed 2} that at least one
suppression ofA in the projectile fragmentation region nonequilibrium dynamical moddVENUS) can account _for
(y>4.5) inp+S is not found in either model. The Comment the anomalous central SS Iambd.a productlpn distributions as
[1] missed entirely the significance of the VENUS model el However, new dat"’? opA will be required to resolve
calculation. That model has been tuned to reproduce well th§XPerimental discrepancies and to explore more fully the on-
p+A—p+X stopping power measuremenf]. In fact set of new mech_anlsms f_or strangeness production. The
VENUS also reproduces well the NA35 central-S§ X dis- search -for .unamb|guous. signatures of quark-gluon plasma
tribution. HIJING is too strongly peaked about the mean raproductlon in nuclear collisions requires untanghn_g complex
pidity loss while VENUS distributes baryons more broadly and as-yet poorly understood multiparticle dynamlca_ll effects
about that mean in accordance with data. The small shift of &t can f_orge such_3|gnature§. A better under_standmg of the
the VENUS curves in the fragmentation regidifég. 1(b) s_yst_emat|cs of detailedifferentialobservables will be essen-
[2]] relative to HIJING shows that a more accurate Ieadingtlal in that effort.
baryon stopping cannot account for the strong suppression of This work was supported in part by the Director, Office of
A’s with y>4.5 in p+S. These calculations prove that a Energy Research, Division of Nuclear Physics of the Office
new dynamical mechanism must be involved in leading hy-of High Energy and Nuclear Physics of the U.S. Department
peron production already in three-nucleon processes. The enf Energy under Contracts Nos. DE-FG02-93ER40764 and
hanced central rapidityx’s three units of rapidity away from DE-AC03-76SF00098
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