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Hlavné fyzikalne vysledky ziskané pri rieSeni projektu v ramci experimentu STAR mozno v kratkosti zhrnat
nasledovne: Stale viac sa potvrdzuje, Ze je potrebné korigovat mnohé predstavy tykajice sa oCakavanych
vlastnosti kvarkovo-gluénovej plazmy (QGP) z obdobia najma prvych rokov existencie programu fyziky
tazkych ionov v BNL a v CERN-e, ba dokonca aj z pomerne neddvnej doby. QGP sa nesprava ako plyn, teda
ako subor slabo interagujucich kvarkov a gluénov, ale skor ako kvapalina, ktora sa aj napriek svojej vysokej
hustote vyznacuje vel'mi nizkou viskozitou. Pradi tak vol'ne, Ze sa dokonca blizi k idealnej kvapaline, priCom
sa pod tym sa rozumie kvapalina v jej klasickom ponimani a nie supratekutina, ktorej nulova viskozita a
d’alSie vlastnosti vyplyvaji zo zdkonov kvantovej mechaniky. Na tychto zaveroch sa okrem kolaboracie STAR
zhodli aj d’alSie experimenty operujice na urychl'ovaci RHIC.

Konkrétny prispevok riesitel'ov projektu: Na domacich aj medzinarodnych vedeckych konferenciach boli
prezentované vysledky waveletovej analyzy uhlovych spektier Castic produkovanych v zraZzkach ionov Au a
Pb s jadrami fotoemulzie pri AGS a SPS energiach a v zrazkach protibeznych zvizkov i6nov Au+Au pri Vs=
200 GeV. Vysledky sa tykali predovsetkym hl'adania kruhovych $truktar v uhlovych rozdeleniach
sekundarnych ¢astic, ktoré by mohli poukazovat' na pritomnost’ Cerenkovych gluénov alebo Machovych
razovych vIn v excitovanej jadrove;j latke. Pouzitou metodou sa vSak pritomnost’ takychto Struktar v
analyzovanych datach preukazat’ nepodarilo. Spravanie sa vysokoenergetickych "jetov" v excitovanom
jadrovom médiu, vratane moZznosti existencie horeuvedenych (popripade aj d’alSich) exotickych
mnohocasticovych korelacii, je momentalne snad’ najhorucejSou témou aj v experimente STAR skiimajicom
ultrarelativist. zrazky jadier Au, ked’Ze toto spravanie by mohlo byt vel'mi citlivé na fazové prechody v
jadrovej latke. V tomto vyskume planuju riesitelia projektu pokracovat’ aj nad’alej, ked’ze ho zatial’ ani
zd’aleka vzhl’'adom na jeho naroc¢nost’ nie je mozné povazovat’ za ukonceny.
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The main physical results achieved within the project based on STAR experiment can be summarized as
follows: It has been found inevitable to correct many concepts concerning the predicted properties of the
Quark-Gluon Plasma (QGP) from the first years of the BNL and CERN heavy-ion programme and even from
the recent years. QGP does not behave like a gas, i.e. like the bulk of weakly interacting quarks and gluons,
but rather like a fluid with very low viscosity, despite its extremely high density. It flows so freely it even
approaches an ideal fluid. It should be emphasized the notion "ideal fluid" denotes a fluid in its classical
interpretation and not a superfluid whose superviscosity and other properties are dictated by the laws of
Quantum Mechanics. These conclusions were supported also by the other experiments operating at RHIC
collider.

A tangible contribution of the project participants: The results of wavelet analysis of the angular spectra of
particles produced in the Pb and Au ion collisions with photoemulsion nuclei at the AGS and SPS energies
and in the collisions of gold ions beams at Vsyv= 200 GeV were presented at the domestic and international
conferences. The results concerned mainly a search for the ring-like structures in the angular spectra of
secondary particles which could imply the occurrence of either Cherenkov gluons or Mach shock waves in
excited nuclear matter. The existence of such structures in the analyzed data was not proved by the employed
analysis method. The behaviour of hard jets traversing excited nuclear medium, as well as the possibility of
existence of the above-mentioned exotic multiparticle correlations, is currently perhaps the hottest topic also
in STAR experiment studying ultrarelativistic collisions of Au nuclei, since this behaviour could be sensitive
to the phase transitions in nuclear matter. The project participants intend to pursue the started research since it
is too challenging to be deemed finished at present stage.




Podpis riesitela:




