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1. MogenoBaHHS €BOJIOLil CUIIbHOB3aEMOIIMHOI MaTepii y BUCOKOEHEPTeTUYHMX 3iTKHEHHSIX BKKUX SITIEP

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

Pedepar:

1. luceprauito IpuCcBIYEHO TEOPETUYHOMY JOCIIIIKEHHIO [IPOCTOPOBO-4aCOBOI CTPYKTYPH Ta XapaKTePy €BOJIOLi
CHCTEM, 10 HAPOJKYIOTbCS B PEJISITUBICTCHKUX 3iTKHEHHSIX BaXKKUX iOHIB (S14,€P), 3'SICYBaHHIO BJIACTUBOCTEN HOBUX
BUJIiB CUJIbHOB3aE€MOJIiIIHOI MaTepii (Takux, K KBapK-TJII00HHA I171a3Ma), 1110 YTBOPIOIOTHCS HAa TPOMIKHUX CTafisxX
3ITKHEHH$, Ta aHaJi3y MeXaHi3MiB (POPMYyBaHHSI KiHI|€BUX aJlpOHHUX CIIOCTEPEKYBAHUX B 00J1aCTi M'IKOi (Pi3UKH.
JocinKeHHs] B OCHOBHOMY IIPOBOJMJIMCS B iHTETPOBAHIN TiIpOKiHETUYHIN MO igpo-s1epHUX 3iTKHeHb (i(HKM),
10 [103BOJISE PEiICTUYHO MOJEJII0BATH IIPOLIEC €BOJIIOLi YTBOPEHOI CHCTEMH B paMKax IT'SITU [OCJIIOBHUX CTalil
— ¢opMyBaHHs 10YaTKOBOTO CTaHy, IepeJpiBHOBA)KHA AMHAMIKa, ripoAHaMiuHe pO3LIMPEHHS, pO31aj, 3T'YCTKa
HeIepepBHOi MaTepii Ha CUCTEMY YaCTUHOK (MMapTUKIIi3allisl) Ta afpOHHUM KacKaf,. YBara B pOOOTi IPUAIISETbCS
TaKMM aKTyaJIbHUM IIPOGIeMaM, SIK [TI0YAaTKOBI YMOBU €BOJIIOLii CUCTEMU, PIBHSIHHS CTaHY KBapK-TJIIOOHHOI MaTepii

Ha rifpoguHaMivHOMY €Talli, aHaJli3 IPOCTOPOBO-4YaCOBOi CTPYKTYPHU YTBOPIOBAHMX CUCTEM, OIIMC JAHUX



€KCIIepUMEHTIB Ha Cy4aCHUX [IPMCKOPIOBAYaX YaCTUHOK 1010 M'SKUX aJPOHHUX CIIOCTEPEKYBAaHUX, POJIb aJIPOHHOL
cTapii 3iTkHeHHs Y GOpPMYBaHHI [IUX CIIOCTEPEKyBaHUX, TPOo6GIeMa MUTTEBOTO ab0 ITOCTYIIOBOIO 3aMOPO>XKEHHS
IMITyJIbCHUX CIIEKTPIB i BUXO/IiB YaCTUHOK, OL[iHKA TPUBAJIOCTI Pi3HUX CTaJlill 3iTKHEHHS, aHaJIi3 B3a€MOIINA MIXK
6apioHaMU y KiHIIEBOMY CTaHi TOMIO.

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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