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2. Simulation of strongly interacting matter evolution in high-energy collisions of heavy nuclei

Pedepar:

1. lnceprariio NpUCBSIY€HO TEOPETUIHOMY IOCIIIIPKEHHIO IDOCTOPOBO-4aCOBOi CTPYKTYPH Ta XapaKTePy €BOJIOLi
CHCTEM, 10 HAPOJKYIOThCS B PEJISTUBICTCHKUX 3iTKHEHHSX BaXKKUX iOHIB (S€P), 3'ICYBaHHIO BJIACTUBOCTEN HOBUX
BUJIiB CUJIIbHOB3a€MOJIiIIHOI MaTepii (TakuX, K KBapK-TJII0OHHA I171a3Ma), 110 YTBOPIOIOTHCS HA TPOMIKHUX CTaTisX
3iTKHEHHS, Ta aHaJli3y MexXaHi3MiB (POPMYyBaHHS KiHLIEBUX aJDOHHUX CIIOCTEPEKYBAHMX B 0071aCTi M'SIKOT (Pi3UKU.
JocminKeHHsI B OCHOBHOMY IIPOBOJMJIMCS B iHTErpOBaHill rinpoKiHeTUYHIN Moei igpo-saepHux 3iTkHeHb (I(HKM),
10 [103BOJISIE€ PEeIiICTUYHO MOJIEJII0BATU IIPOLIEC €BOJIIOLI YyTBOPEHOI CUCTEMU B paMKax II'SITU MOCJIiJOBHUX CTail

- (l)OpMYBaHHH II04YaTKOBOTO CTaHY, HepeﬂpiBHOBa)KHa J_II/IHaMiKa, I‘iILpOJ_II/IHaMi‘{He pOo3mMNnpEHHA, pO3I1al, 3ryCTKa



HeIepepBHOI MaTepii Ha CUCTEMY YaCTUHOK (MMApTUKIIi3allisl) Ta afpOHHUM KacKal,. YBara B POOOTi IPUAISIETbCS
TaKUM aKTyaJbHUM IIPOo6yieMaM, K I109aTKOBI YMOBYU €BOJIIOLIi ccTeMu, PiBHSIHHS CTaHy KBapK-TJII0OHHOI MaTepii
Ha rifpoguHaMiYHOMY €Talli, aHaJli3 IPOCTOPOBO-YaCOBOi CTPYKTYPHY YTBOPIOBAaHMX CUCTEM, OIIMC JAHUX
€KCIIepUMEHTIB Ha Cy4aCHUX [IPMCKOPIOBaYaX YaCTUHOK I[0JI0 M'SKUX aJJPOHHUX CIIOCTEPEKYBaHUX, POJIb aJIPOHHOI
crazii 3iTkHeHHs Y GOpPMYBaHHI LIUX CIIOCTEPEKYBaHUX, IIPOGIEMa MUTTEBOTO a60 ITOCTYIIOBOTO 3aMOPO>KEHHS
IMITyJIbCHUX CIIEKTPIB i BUXO/IiB YaCTUHOK, OL[iHKA TPUBAJIOCTI Pi3HUX CTaJlill 3iTKHEHHS, aHaJIi3 B3a€MOIINA MK
6apioHaMM y KiHLIEBOMY CTaHi TOLIO.

2. The thesis is devoted to the theoretical study of the space-time structure and the character of the evolution of
systems formed in relativistic heavy-ion (nuclear) collisions, to the investigation of the properties of new strongly
interacting matter forms (such as quark-gluon plasma) created during the intermediate stages of the collision, and
to the analysis of the mechanisms of final hadronic observables formation in the soft physics domain. The research
is primarily conducted within the integrated HydroKinetic Model (iHKM) for nucleus-nucleus collisions, which
allows for realistic modeling of the evolution of the created system through five successive stages: initial state
formation, pre-equilibrium dynamics, hydrodynamic expansion, particlization (conversion of the continuous
matter into a system of particles), and the hadronic cascade. The study addresses several topical problems,
including the initial conditions for the system’s evolution, the equation of state of quark-gluon matter at the
hydrodynamic stage, the analysis of the space-time structure of the created systems, the description of
experimental data from modern particle accelerators concerning soft hadronic observables, the role of the
collision hadronic stage in the formation of these observables, the problem of sudden versus continuous freeze-
out of particle yields and momentum spectra, the estimation of different collision stages’ duration, the analysis of
baryon-baryon final-state interactions, and more.
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