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The strangeness enhancement is considered o he an important signature of quark-gluen
plasma (QGP) formation in the stopping (baryon-rich) regime of nuclear collisions ' which
could be realized at <o low energies as 2-10 A GeV [1-4]. Our experiments demonstrate
that some other peculiarities of strange particle beliaviours can be also succe sfuily used
as an efficient tool to probe conditions which are needed for phase transitions.

The production of A hyperons and K% mesons has been investigated at JINR in an
open (4m) geametry using the two-meter long sireamer spectrometer and propane bubble
chamber with various targets inside feducial volumes (Ar=%Li, '2C, *Ne, Mg, Cu, Zr,
Ta, Pb) exposed to nuclear beams ( Ap = d, *He, '2C, 1¢0, 0Ne, ¥Mg) of the Dubne
Synchropha«()lwn at energics of 3.3-3.7 A GeV[6-8].

In this brief analvsis, more attention is forused on those Pﬁc(‘t found which provide
valuable data on a highly excited matter.

One might consider it to be a Nature’s favour that the degree of thermalization (ran-
domization) of hadron matter in AA-collisions could be easely estimated looking at the
A hyperon peculiarities in their angular distributions which are known to be forward-
backward peaked in the initial reaction NN— ANK due to the leading effect of baryonic
diquark. Kaons from this reaction exhibit au analogous peculiarity but less pronounced
one which becomes insignificant at. miuch higher nucleon energies.

We have found from examinations of particle production data in AA-collisions that
strongly peaked dNa 5 /dCos®™ distributions which reproduce the particular feature of ini-
tial NN-interactions. heconie more and more flat with increasing the degree of the collision
centrality and change finally into near isotropic ones for the "centrally” produced A(KE)
particles.

Very similar regularities have been observed in angular distributions of A(K%) particle
energies also in the CM-systemn (dE} 4 /dCos®7). These effects, obtained first from our
carly A data and confirmed later by our K% ones, suggest a full stopping with formation
of a single thermalized source {fireball) in midrapidities of very central AA-collisions.
The study of A hyperon polarization appears to be another profitable tool for examination
of excited hadron matter. The polarization s which is likely also due to the leading
diquark effect,has been found to be rather large in pA-interactions for a high Py region.
This parameter g is expected to vanish for A’s from central AA-collisions with a formation
of a thermalized fireball.

1This is not likely the case in baryon-free regime [5] predicted to be realized at much higher energies.



We have seei some increase of [ga] when ‘ucreasing Py oof A's from noncentral AA-
collisions. Ax for centraily produced s there is no polarization chserved, within rather
large ervors though: A{apa) >~ 0.2

Statistically richer data are needed for more significant resalts. Anyhow the ebtained
data support the above suggestion decived frons the analysis of angular distributions.
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Main effects fonnd
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This chain of the revealed cfiects, ment ioned above is predicted as signals of a stopping.
thermalization and heating of hadronic matter witl a formation of a dense strangeness
abundant fireball(inixed phase} via firsy order transition. Nevertheless, even being con-
firmed by data of other groups, these restlts need more detailed comparative analyses and
looking for pussible alternative interpretations (Leside QGP) te make jinal conclusions.
We start the new round of our rescarch to study the found effects and look for other ones,
using much Leavier projectile nuclet at & 6 A GeV fromour new superconducting Nuclotron
which will provide about 1 TeV of the total energy released in central U-U collisions.

In this connection | wonld like to oppose the wide-spread statement "the higher-the
better” when considering projectile energies wanted for the QGP formation, and adduce
weighty arguments in favour of the baryon-rich regime at several GeV per nucleon:

— many models predict QGP creation at as low energies as 2-5 A GeV for some ¥OS:
__the alternative fundamental phenomenon {beside the deconfinement ) is expected to cause
QGP formation - the chiral symmetry restoration with its predicted high density /low tem-
perature effects;

——such processes could more adequately reproduce (simulate) astrophysical phenomena
(Big Bang, neatron star evolution. sipernouva explosion}; '
—the strangeness {flavouwr) enhancement ax QGP signature should be more pronounced
within a high density enviroment due to the Pauli prineiple

—the background contributions to studied QOGP signals (c.g. from hadronic gas) are snuch
smaller due to lower cucrgies of secondaries.

Two last points make very favourable the effect fhackground ratio especially for sub-
near threshold effects at the Nuclotron cnergies as the processes of the production of A, =,
Q. ¢-meson, 11-dibyperon which are planned to be studied as possible QGP signals.

I believe most of physicists to be convinced now that more concerted approaches are
necessary to attack efficiently as complicated problems as the QOGP and strange matter,
using not only distinet signatnres but also different phase trajectories to reach QGP (mixed
phase) with a lollowing adequale comparision of data obtained al various energies.

The research described in this publication was made possible by Grant No. M1C000
from the International Science Fonndation and by Grant No.93-02-15583 from the RFIL
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Oxouos 3.0 E1-94-387
CrpaHHOCTb K&+ 1HGE ik < h e 8030y r 0100 8o ic 188
B MCCACAOBAT #1311 AD0- SA€PHE: BIAMMDACUCTEMU B (HAAM

B pesyartaT M3VUe UM 0ot HEDC Iou KApakTepritik - 1 K -uacTiu, POXKAEHHDBIX § UCHT
PaNbHBIX CO3uICHUAX siep Lipyt E = 3.3+3,7 AI'9B Ha cuuxpodasorpoHe, Obiav o0HApyXeHk:
9T, KOTOPuIE MPEACKAILIBAKTCS KAK CHiHAMbI FEPMATN3AUMM A[POHHOTO BEIIECTBA, €ro
YIUIOTHEHMS 4 PA30TPEBA 10 8O- ibTitMa 15:3CKON TeMnepatypbl T = 160 MoB (T, = 210 MaB) cee
BBIXOAOM Ha {314, KOTSDOE HPOCTUPaE: C, Kak 1okasany 60.1€e no3anue paborst BHIT w LIEPH,
10 Ep = 200 Ai'>B. lip1 1om HabONAMOCH YBEAMUEHWE OTHOCHTENLHONO BbIxoga A B ofnactu

CPeAHUX BbICTPOT MTO T3KIKE VKA3bIBALT HA BO3MOACHOE obpa3ziusanue cMeaHHOM (asbl, oforarien-
HOM CTPAHHOCTEIO. [0ty ieHiThle JaHHbL UDOAEMOHCTPHPOBAAM, YTC CTPAHHOCTH ABJASETCH 3Q-
PEeKTUBHBIM OPIOHUKOM CUILHO 8030y 4 1CHHONO BEWECTBA NPE BCALUIMX TUIOTHOCTSX, T.€. B
PERMME, KOTOPBIM, COMTACHO MRUTHM MOLC/HM, MOXKET IPUBCC Y K GaioBOMY Nepexoay B KBapK-
FHOOHHYK) FLIAGMY HPE CPABHTE ThH: HHAXKMX Heprusgx (2+5 AIaB}. uro obecneumsaer Gia-
POMPUMATHOE OTAJWCHE ~CHrBaA/Qor». I NPEMMYIDECTEC A0JKHO TIPOSBUTHCH elwe Gosee apKa
Ha HyKn01pcHe (5-6 AIDB) 8 3KCepHMOITIax © TsOKEAbIMM LLIPAMM, [UIAHUPYEMbIX Aaa Gosee
ACTANBHOTO M3V ICHUS PYACHHBIX IXPEKTOB 11 MCCJIE0BAHMS APYIUX «CTPAaHHBIX» CHIHAJIOB
KI'TL, Takux ak ofipagosariue ™ 2, Q, @, H--uactini stianau nopora . T11aHMpPYEMbIE SKCHIEPUMEHTHI
103BOJIAT 0OJEE 3EKBATHO BGCIPUMIBECTH HEKOTCPhiE aCTPOMHIMUECKHUE TPOLECCHl M TONYUUTh
HHQPOPMALIMIO HE TOMBKO 0 ACKOHDAMHMEHTE, HO M O IPYTOU BO3MOXHOU NpUuMHe 00pasoBanums
KI'T1 - 0 BOCCTUHOBICHHM KHPRLIBHON CHMME TPHHM C €10 3DDEKTAMH, 0XMIaeMbIMU TIPH 0OIbLIMX
pumaneix T,

Padora sbirosncta 8 Tubopaiopins Hic0KHY
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Okonov E.0O E1-94-387
Highly Exctied Matter #robeo with Sirangeness
in Nuclcus-Nucizus Consions at JINk

Studies of characterisies of A anu K particles, produced in coiral collisions of nuclei from the
synchrophasotron (E = 3 3+ £ 7 eV have revealed effects predicted as signals of the hadronic
matter thermalication. _ompression and heating up to Boltzmann temperatures Ty = 160 MeV
(T, = 210 MeV: with approaching the pluiwas which is then seen throughout more recent AGS/SPS
results, up 10 E=200 AGey Anincrease o the relative & vield in midrapidities has been observed as
well which is also an cvidenio inr a formauon of the siratgeness abundant mixed phase. The obtained
data demonstrate that the sirangeness s an efficient probe of the highly excited/compressed matter,
i.e. in the baryon-rich regime, whict: requires (according to many model predictions) for the phase
transition into Quark Gluon Pla rathier tow energies (2= 5 AGeV) and would provide favourable
signal/background ratics This advantage is expected to be more pronounced in Nuclotron
experiments at5 = 6 AGeV which aim to examine the observed effects with heavier nuclei and to study
other QGP signals including near-threshold production of A, Z, £, ¢, H partricles. The planned
experiments couid simulate more sdequately some astrophysical processes and provide information
not only about the deconfinement but about another phenomenon which also is predicted 1o provoke
a QGP formation, namely the chirai svmmetry restoration with its expected high density/low
temperature effccis.

The investigation has been performed at the Laboratory of High Energies, JINR.
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