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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

PedepaT ykpaiHCbKOIO:

J71 onucy npoliecy Mofiny snep OOrpyHTOBaHO HE-MapKiBChbKe PiBHSIHHS JIaHXeBEHa, sIKe He IIoTpedye
JOJATKOBUX MPUNYILIEHD 100 XaPAaKTEPHUX YacCiB 3MIHU KOJIEKTUBHOI Ta BHYTPIIIHbOI MiACUCTEM SIIPA, 11O
IinuTbCsl. 3alIlpONIOHOBAHO METOJ, 1111 PO3PaXyHKyY €Hepriil eJIeKTPOHHUX PiBHIB 17151 6araTo-eleKTPOHHUX aTOMIB.
Kpim KyJIOHIBCBKOrO 110JI4 4/1pa BPaXOBaHO B3a€MOJIiI0 MiX €J1eKTpOHaMHU. LIst B3aeMo[1isl BpaxOBYy€eTbCS HAOIMKEHO
3a J,OTIOMOTrolo Teopii 36ypeHb B pamkax mogesi Tomaca-®epmi. JlocifKeHO MpUPOIY HOBOTO i30CKaISIPHOTO
OKTYTIOJILHOTO PE30HAHCY, 3HAUIEHOTO B PaMKaxX KiHETMYHOI MOJIeJli Ha OCHOBI PiBHSAHHS BilacoBa 1171 CKiH4€HHUX
depmi-cucrem 3 pyxomolo oBepxHelo. [TokasaHo, 10 Lieil OKTYII0JIbHUI PE30HAHC 3yMOBJIEHU JUHAMIYHUMU
edeKxTaMu NOBEPXHI A7pa, MOMiOHO 10 HU3bKO-E€HEPTETUYHOTO 130CKAISIPHOTO AUTIOJIBHOTO PE30HAHCY (BUXPOBOI
IATIOJIBHOI MOJH), IO CIIOCTEPIraeThCs y BAXKKUX Apax. BusaBieHo, 1o noJie MBUIKOCTEN, [IOB'I3aHE 3 HOBUM
OKTYIIOJIbHUM PE30HAaHCOM, Ma€ BUXPOBUI XapaKTep B 00J1acTi I0BepXHi siapa. Po3ryisiHyTo y3arajbHeHUN
Iudpaxuiinmi niaxin go peakuiit Tuny H(d,p)X, y IkoMy Bpax0BaHO BILIUB [103/10BXXHbBOI CKJIaJI0OBOi IIepeiaHoro
IMITyJIbCY Ta MONIEPEYHOTO BiTHOCHOTO iMITyJibcy. OCHOBHY yBary NpUAiJIeHO aHaji3y CTPYKTYpU IENTPOHA, BIVIUBY
[10r0 BHYTPILIHbOI ANHAMIKY, @ TAKOK BUBYEHHIO KiIHEMaTUYHUX e(eKTiB, SKi MOXyTb OyTH iHTEepIIpEeTOBaHi SIK

IIPOSIB KBAPKOBOi CyOCTPYKTYPU HYKJIOHIB

Pedepar aHIJ1iHCBKOIO:

To describe the process of nuclear fission, the non-Markovian Langevin equation is substantiated, which does not
require additional assumptions regarding the characteristic times of change of the collective and internal
subsystems of the fissile nucleus. A method is proposed for calculating the energies of electronic levels for multi-
electron atoms. In addition to the Coulomb field of the nucleus, the interaction between electrons is taken into
account. This interaction is taken into account approximately using perturbation theory within the framework of
the Thomas-Fermi model. The nature of the new isoscalar octupole resonance found within the framework of the
kinetic model based on the Vlasov equation for finite Fermi systems with a moving surface is investigated. It is
shown that this octupole resonance is due to dynamic effects of the nuclear surface, similar to the low-energy
isoscalar dipole resonance (vortex dipole mode) observed in heavy nuclei. It is found that the velocity field
associated with the new octupole resonance has a vortex character in the region of the nuclear surface. A
generalized diffraction approach to reactions of the H(d,p)X type is considered, which takes into account the
influence of the longitudinal component of the transferred momentum and the transverse relative momentum.
The main attention is paid to the analysis of the deuteron structure, the influence of its internal dynamics, as well
as the study of kinematic effects that can be interpreted as a manifestation of the quark substructure of nucleons
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