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introducing the QGP scenario at all7`1]. AGSHIJET+N* reproduced both A and K2 rea
AGS energies by involving rescatterings of resonant states such as A and N" etc, without
emerged cascade models like RQMD and ARC have reproduced these results very well at
strangeness particles over that of a naive superposition of NN collisions.2"5 However, newly
of the BNL and CERN experiments reported significantly enhanced production of single
hancement has long been regarded as one of the most promising signatures]. A number

In searching for Quark Gluon Plasma(QGP) in Heavy Ion collisions, strangeness en

1. Introduction

cascade model prediction so far.
for acceptance correction(statistical error only). This result is greater than any
per central event and a ratio of N(E")/N(A)=0.12“;0.02 using a fireball model
region(1.4—2.9) for 14.6 GeV/c Si on Pb, we obtained a yield of 0.25i0.04 E‘
after acceptance correction using different models. In the measured rapidity
present the observed E" eifective mass spectrum and the rapidity distribution
lifetime of E` measured agrees very well with the particle data group value. We
We report the first observation of E' in heavy ion collisions at the AGS. The
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Fig.1 a): The X—Z view of a E` decaying in TPC module b): Enlarged Y—Z view ofthe
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calculated by kinematic hypothesis by assigning a proton or a pion mass to the positively
to approximately 10% of the geometric cross section. The effective masses for A’s were
Pb target corresponding to a cross section of approximately 300 mb. These cuts correspond
charged tracks within our good acceptance. We selected the most central events from the
we selected the most central events using a cut on the highest multiplicity of the negatively
in Ref. 5, selected centrally enriched events for data recording. For the final data sample
hemisphere in the center-of-mass of the nucleon-nucleon system. The trigger, as decribed
(Time Projection Chamber) modules in a magnetic field. The detector covered the forward
described in previous publications5*9. Briefly, we measured charged tracks in three TPC
possible on an event by event basis. The detailed experimental method of E81O has been

E810 was designed to cover a large rapidity range and record as much information as

2. Experimental Method

data.

enhancement study to a new stage of QGP search, we have searched for a E` signal in our
a much better probe for QGP than single strangeness searches. To push the strangeness
With strangelet searches still not successful, we consider hyperons of multiple strangeness
hadronization could favor multi-strange hyperon production as well as strangelet formation.
HG phase while a large strangeness excess will be left in the QGP phase. This excess during
Gas) phase, Ref. 13 demonstrates that a large antistrangeness content will build up in the
count for. During the QGP (Quark Gluon Plasma) phase transition into a HG (Hadron

resonant states. This makes their enhancement dimcult for the conventional models to ac

strange hyperons requires rescattering among strange hadrons or multiple rescattering of
still may be important; the question is how to observe it! In a hadron gas, producing multi
hadronized state. However, the theory of strangeness enhancement as a signature of QGP
signature of the QGP formation, since it carries too much background information of the
out in Rcf.12, the enhancement of particles with single strangeness can not serve as a clean
sonably well for Si+Pb, although it failed by almost a. factor of 2 for Si+Si.6*7 AS pointed
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Fig.2 a): Effective mass plot of vr"A hypothesis for the decay vertices. b): The E‘ decay
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prediction scaled up by a factor of 4. This production is equal to 0.15 E" per central event
using the AGSHIJET+N* model for the E- is shown in Fig.3a along with AGSHIJET+N*’s
us confidence in our acceptance calculations. The acceptance corrected rapidity spectrum
time as shown in Fig.2b, which is in good agreement with the known value. This gives
Group. We measured the acceptance corrected decay distribution as a function of proper
data and proved successful?. The lifetime of the E` is cr : 4.92 cm as given by Particle Data
resolutions, and distortions. The same code has been used to calculate the acceptance of A
generated TPC’s hits included all the known effects of the detectors apertures,efficiencies,
was performed using GEANT. Events were generated using the AGSHl.lET+N* model. The
our E_ data. ln order to calculate acceptances, a complete Monte Carlo simulation of events

Due to the limited statistics, we can only do a model dependent acceptance correction to

3. Results and Discussions

GeV/cz and 1.348-1.364 GeV/c2 are treated as backgrounds.
range of 1.306—1.336 GeV/cz as our E' signal. Those 19 which lie in the range of 1.280-1.294
the vr`A hypothesis as plotted in Fig.2a. We selected those 97 candidates that lie in the

For all the vertices that survived the above cuts, we calculated their effective mass with
our TPC module is shown in Fig.1.
a momentum vector of P(E‘) = + P(vr“). A typical, reconstructed E` decaying in

i‘

this as a possible E" decay vertex and extrapolated it to the primary vertex as a helix with
come from the primary vertex. When a A and a negative track formed a vertex, we took

We only used those A’s and negative tracksf with sagittas 2 0.375 cm) that did not
with the following proceedures:

With ~ 3000 well defined A’s from the Pb target, we successfully found the EF signal
its rapidity distribution, please refer to Ref. 7.
or negatively charged tracks which form a vertex. For more details on A reconstruction and
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shown are statistical only. b): Transverse mass distribution of baryons along with A’s global
text). The dashed curve is four times the prediction of the AGSHIJET-l-N* model. Errors
Fig.3 a): Rapidity distribution of E_’s, acceptance corrected by AGSHIJET+N"‘ model(see
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Fig.3a with Fig.4. we see that our acceptance calculation is sensitive to the model used.
Y < 2.9,Pt < 1.0 GeV/c). They were 2.6712, 1.1071 and 1.2688 respectively. Comparing
The constants a, b and yo were adjusted to fit E810 data in the measured region ( 1.4 j
Where A is an arbitrary constant, mt = q/mg —l— pf, and the cosh term represents a fireball.

mt dydmt
e (1)l. d..2.N.. Z A·m»(¤+b¤¤¤h(y—y¤))

of E" along with l/8 of our A data. The global fit for the A is?
ln Fig.4, we show the acceptance corrected rapidity distribution(using the A global fit)

region(1.4—2.9).
E‘ per central event and the ratio of N(E”)/N(A):O.12i0.02 in the measured rapidity
by the same Monte Carlo process as above. This acceptance gives us the yield of O.25j0.04
The E"s generated using fireball model were embedded in HIJ ET central events, followed
fit to our A data to do another acceptance study in our measured rapidity region(1.4—2.9).
we assumed that E` ’s obey the same transverse mass distribution as A’s and used the global
smaller the slope of the mt spectrum. Since no satisfactory model prediction is available,

different baryons’ mt distribution, we see that the heavier the mass of the particles, the
HIJ ET also underproduced E- in the region of high transverse momentum. Comparing
shown in Fig.3b where data are from Ref.14 and Ref.15, we have reason to believe that

Due to HIJET’s poor job at representing the transverse mass distribution of the A’s,as

factor of 2 underestimation for each strange quark.
estimation of EF for Si+Pb leads us to suspect that for some reason, HIJET might have a
production of single strange particles by a factor of (almost)2. Hl.lET°s factor of 4 under
in the measured rapidity region(1.4—2.9). For Si+Si HIJET underestimated the observed
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statistical only.
E` ~ E0 from isospin consideration.

AGSHIJET-}—N" model. Errors shown are

ted curve is eight times the prediction ofRQMD16 |N(E°)#/N(A):0.02s
The dashed curve is the global {it, the dotAGSHIJET+N*]N(E")/N(A):0.017
text). The asterisks are 1/8 ofthe A yield.E810 (data) |N(E')/N(A)=O.12'f0.02
tance corrected with the fireball model(seeprimitive stage or is not available(ARC1°).
Fig.4: Rapidity distribution of E"s, accepstrange hyperon production are still at a very
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to generally known cascade models. In our

• E’(E810)°-‘Si+Pb ) in our data is enhanced with respect
Si on Pb

clude that the E` producti0n(at 14.6 GeV/c
tance for E` is more realistic than using the current cascade models(Fig.3b). We con
have smaller mt slopes, we believe that using the A’s mt slope to calculate the accep
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We have shown in previous discussions that thc dN/dY distribution of the detected
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