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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KBaHTOBI Ta HaMiBKJIACMYHi aCIIEKTH KOJIEKTUBHUX IIPOLIECIB Y BAKKAX aTOMHUX 4pax

Ha3sBa po6oTH aHIJIilICbKOIO:

Quantum and semi-classical aspects of collective processes in heavy atomic nuclei

Pedepar yKpaiHCBKOIO:

Po3paxoBaHO TeMnepaTypy KpUTUYHOI TOYKH, [YCTUHY KiJIBKOCTI Y4ACTMHOK Ta TUCK [JI1s1 HYKJIOHHOI Ta ~4aCTUHKOBO]
marepii B paMKax KBaHTOBOI BaH-Aep-BaasnbcoBoi (KBaB) Ta kBaHTOBOI Mogesi cepenHboro nosst Ckipma 3
ypaxyBaHHSAM MONPaBok cratuctuku Pepmi ta boze. Bysio 3HaIEHO iX aHAITUYHY 3aJI€KHICTD Bill CUCTEMHUX
[apameTpiB YACTUHOK, TaKUX K IXHS Maca, BUPOJAKEHHS Ta KOHCTAHTY MIK4aCTMHKOBOI B3aeMOJii. AHATIITUYHO
BUBEJIEHO PiBHSIHHS CTaHy y mogesi KBaB Ta BUKOPUCTAHO /17151 BUBYEHHS €(PEKTiB KBAHTOBOI CTATUCTUKHU MI0OJINA3Y
KPUTUYHOI TOYKU JBOKOMIIOHEHTHOI CUCTEMHU HYKJIOHHOI Ta ~4aCTUHKOBOI MaTepii. Jocrimkeno ¢aykryanii uncia
YaCTUHOK 01151 KpMTUYHOI TOUKMU sIi€pHill Martepii. PO3rysiHyTO 3acTOCyBaHHS PiBHSIHHS BaH Jep Baanbca 1o
aCUMETPUYHOI SepHOI MaTepii B 06J1aCTi KpUTUYHOTO CTaHy. Buxonsuu 3 BUpa3y eHTpOIiil y HabJIMKeHHi
Tomaca-®epmi OTpUMaHO MONPABKU [0 TUCKY Ta BiIbHOI eHeprii BB, 1110 BUHMKAIOTh 32 paXyHOK CTaTUCTUKU
depmi. Buxonsum 3 eKCIIepMMEHTaIbHOTO 3HaY€HHSI KpUTUYHOI TeMIIepaTypy CUMEeTPUYHOI siiepHoi MaTtepii Ta
nopiBHSIHHA Mogeri BB 3 Teopielo pyHKUioHaNMy rycTuHU eHeprii CKipma, ofiep>kaHi IapaMeTpy PiBHSIHHS CTaHy
BaB. PosrnapaeTscs KpUTHUYHA JIiHiA B IPOCTOPI TUCKY, TEMIIEPATYPU | HEUTPOH-TIPOTOHHOTO CKJIaAYy.

OOroBOPIOETHCS CTPUOOK MUTOMOI TETIJIOEMHOCTI ITPY MEPETUHI KPUTUYHOI JTiHii.

Pedepar aHr1ilicbKOIO:

The critical point temperature, particle number density, and pressure for nucleonic and particle matter were
calculated within the framework of the quantum van der Waals (QVdW) and quantum mean-field Skyrm models
with corrections for Fermi and Bose statistics. Their analytical dependence on the system parameters of the
particles, such as their mass, degeneracy, and interparticle interaction constants, was found. The equation of state
in the QVdW model was analytically derived and used to study the effects of quantum statistics near the critical
point of a two-component system of nucleon and -particle matter. Fluctuations in the number of particles near the
critical point of nuclear matter have been studied. The application of the van der Waals equation to asymmetric
nuclear matter in the critical state region is considered. Based on the expression of entropy in the Thomas-Fermi
approximation, corrections to the pressure and free energy of VAW are obtained, which arise due to Fermi
statistics. Based on the experimental value of the critical temperature of symmetric nuclear matter and a
comparison of the VdW model with the Skyrm energy density functional theory, the parameters of the VdW
equation of state are obtained. The critical line in the space of pressure, temperature, and neutron-proton
composition is considered. The jump in the specific heat capacity when crossing the critical line is discussed.
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