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Pedepar:

1.V nuceprauii npencrasiieHi pe3ysbTaTy TEOPETUIHUX PO3PAXYHKIB MACOBO-€HEPrETUYHMX PO3IO/iJIB IPOLECY
IIO/1iJTy BUCOKO30YPKEHMX aTOMHUX SIep 3 MacoBUMHU uncaamu A<220 . Po3po6sieHo HOBI MOJieli 1711 O0YUCIIEHHS
PO3INOiIIB yIaMKiB oAy aaep 3 A<220 3a Macolo Ta KIHETUYHOIO €HEPrielo I peakui a + 197Au-> nogin ta a +
165Ho-> nopis. Takox 6yJ10 MPOBEIEeHO PO3PAXYHKU SAIePHO-SAI€PHOr0 IIOTEeHIialy B3aEMOZIi CUIIBHO
IepOpPMOBaHUX SITEP [J1 CUMETPUYHUX Ta HECUMETPUYHUX CUCTEM, a TAKOX 3 YPaxyBaHHSIM Pi3HUX
napameTpu3aliil AIepHOI YaCTUHM IIOTEHLiaNy B3aeMOii OLIiHEHO MacOBi BUXOAY YJIaMKiB IOMiNy A8 peakuii a +
197Au-> nogin. Pe3ynbTaTty CyTTEBO YTOYHIOIOTH K (i3UYHY iHTEPIPETALil0, TAK i TOYHICTh ONKCY MPOLECy
BHMMYIIEHOTO MOJIiy BUCOKO30YI’)KEeHUX aTOMHUX siziep 3 A<220 . [locmimpkeHHS BiHOCSThCS IO aKTyaJIbHUX
HaMpsIMKIB cy4yacHOI siiepHoi (Pi3uKy, a 3aIIpOIOHOBAHI B IMCEPTalliiiHiil poboTi MOZesi MOXYTb OYyTU BUKOPUCTAHI
17151 Iepej0ayeHHs Ta OIUCY €KCIIEPUMEHTAIbHO OTPMMaHUX MAaCOBO-€HEPreTUYHUX PO3MOAiJIB yIaMKiB
BUMYILIEHOTrO MOy IiM Ii€l0 PI3HOMaHITHMX YaCTUHOK Ta TaMMa-KBaHTIB. Y paMKax METOy IETaJIbHO HOCIiIKEHO

IIOBHY B3a€MO[IiI0 MIXX siIpaMu 3 ypaxyBaHHIM Aedopmalliil I0BEPXOHb, 00€pTaHHS, KYJIOHIBCbKOI Ta siZIepHO]



KOMIIOHEHT B3aeMOfil. [l1s1 cucTeM s1iep, SKi po3risganucs y podoTi, oljiHeHO MiHiMaslbHi 3HaY€HHS BUCOT
Oap’epiB B3aemoyii. 3HalEHO, 10 MiHiMa/lbHE 3HAUeHHS [IOTEeHLialy siepHO-s1epHOi B3aeEMOii CTIoCTepiraeTocs
I[IPY aKCiaJlbHO-CUMETPUYHIN OpieHTallii B3a€MOiI04UX S1€p Ta IIPY OAHOYACHOMY BPaxyBaHHi BIUIUBY [TapaMeTpiB
KBaJIPYTOJIbHOI, OKTYIOJILHOI Ta TeKCaZeKaroJbHOI Jeopmaliill 1I0BepxOHb sifiep. BcTaHoBIeHO, 0 HANMGIIbIINA
BIUIMB Ha BEJIMYMHY MiHIMaJIbHOTO 3HAYE€HHS BUCOTU 6ap’epa B3aeMO/Iii Mae KBaApyInosbHa gedopmaliis TOBEpXHi
s1ep, BKJIaJ, OKTYIIOJIbHOI Ta rekcaeKkanosibHiil jedopmaliii € 3HauHO MeHIIUM. ByJio okasaHo, 1110 po3noaisn
yJIaMKiB 6iHapHOTO NO/iNTy BUCOKO30YIPKEHUX sifep 3 A<220 0B'g3aHuU i3 ABOTIJIBHOIO CifiJIOBOIO TOUKOIO, 3HAUEHHS
6ap’epa KOl € pi3HUM [17151 Pi3HUX AP yJIaMKiB. Bysio mpoBeeHo po3paxyHKU MOJIOKEHHS IBOTLIBHOI CiyioBOi
TOYKHY, SIKAa 3HAXOJUTHCS HA TIOBEPXHi MMOTEHI[iaIbHOI eHeprii Ha MalnX BiACTaHSIX MK IMOBEPXHIMU Je(OPMOBAHUX
snep. [lokazaHo, 110 BUCOTA L€l ABOTINIbHOI CifI0BOi TOUKY 14 s1ep 3 A<220 6inblia 3a BUCOTY 6ap’epa NOAiNy y
MaTepUHCbKOMY s1Ipi, T.3. “OHOTLIBHOrO” 6ap’epa MoAiny. BCTaHOBJIEHO 110, KiJIbKICTh PiBHIB CUCTEMU JBOX
B3aeMozi0unx GparMeHTiB MOy y IBOTIbHIN CifyIOBil TOYIi TOB's13aHa i3 IMOBIPHICTIO BUXOy BiATIOBinHOI apu
yiaMkiB. [To6yoBaHO MoiesIb 1J1s1 OGUKCIIEHHSI MAaCOBUX BUXOJiB yJIaMKiB 107y BUCOKO30yI)KeHUX snep 3 A<220
Ta ix po3I0JiNiB 32 KIHETUYHOIO €HEPTIElO B SIKill BpaxoBaHi 0COOJIMBOCTI B3aeMOJi siiep Y BUXiHUX KaHaJaX,
30KpeMa, MOKJIMBICTb [1051BU 6ap’epa Miciisl Mofiay MaTepUHCHKOTO SApa, T.3. “IBOTINIBHOI” CiZiJIOBOI TOUKH.
Po3pobieHa mozesnb 1o6pe OIMCy€e MacoBi BUXOIM YJIaMKIB IOJIiy BUCOKO30YIKEHUX sIieP 3 KiJIbKiCTIO HYKJIOHIB 3
A<220 6e3 BBeJleHHS OYIb-SIKUX HOBUX ITapaMeTpiB. Y pamMKax 3allpOIIOHOBAHOI MOJeJI, B sIKill BUKOPUCTaHi
PIBHSIHHSI TPA€eKTOPIil Pyxy yJIaMKiB i BpaxoBaHi JUCHIIALlig eHEPrii Ta CTaTUCTUYHUX (PIIYKTyaliil HaMu Joo6pe

OIMCAHO MACOBi BUXOJY YJIAMKIiB MOJIilly BUCOKO30yIKeHUX siiep 3 A<220 Ta iX po3noisn 3a KiHeTUYHOI0 €HEPTi€lo.

2. The results of theoretical calculations of the mass-energy distributions of the fission process of highly excited
atomic nuclei with the mass numbers A< 220 are present in this thesis. New models for calculating mass and
kinetic energy distributions of fission fragments for nuclear with A< 220 in reactions a + 197Au-> fission and a +
165Ho->fission reactions have been developed. The nuclear-nuclear interaction potential of highly deformed
nuclei for symmetric and asymmetric systems is also calculated. Various parametrizations of the nuclear part of
the interaction potential are also taking into account to estimate the mass yields of fission fragments for reaction a
+197Au-> fission. The results significantly clarify the physical interpretation and improve the accuracy of the
description of the induced fission of highly excited atomic nuclei with A<220 . These studies are related to the
modern nuclear physics directions. The models proposed in this thesis can be used to predict and describe of
experimentally obtained mass-energy distributions of induced fission fragments induced by various particles and
gamma rays. The full nuclei interaction consists of the deformation energy of nuclear surfaces, rotation energy,
the components of Coulomb and nuclear interactions. The minimum values of the interaction barriers heights for
nuclei systems considered in this work are estimated. It was found that the minimum value of the nuclear-nuclear
interaction potential is observed in the axially symmetric nuclei with the quadrupole, octupole, and hexadecapole
deformation parameters of nuclear surfaces. It has been established that the quadrupole deformation of the
nuclear surfaces has the principal influence on the minimum value of the interaction barrier height; the
contributions of the octupole and hexadecapole deformations are smaller. The lowest values of the barrier heights
for different fragments determine the position of the two-body saddle points. These points are used to calculate
the mass and kinetic energy distributions of fission fragments of highly excited nuclei in our models. It was shown
that the distribution of the fragments of binary fission of highly excited nuclei with A<220 is formed in a two-body
saddle point. The value of two-body saddle point is different for different fragment pairs. The positions of the two-
body saddle point, which is located on the potential energy surface at small distances between the deformed
nuclei surfaces, are found. It is shown that the height of this two-body saddle point for nuclei with A<220 is larger
than the height of "one-body" barrier fission in the fissioning nuclei. It was established that the number levels of
the system of two interacting fission fragments in the two-body saddle point are related to the yield probability of
the corresponding fragments pair. The model for description of the mass yields and kinetic energy distributions of
fission fragments of highly excited nuclei with A<220 are developed. In these methods were taken into account the
nucleus-nucleus interaction in the output channels, in particular, the barrier between two separated fragments
that called «two-body» saddle point. The mass yields of fission fragments of highly excited nuclei with the number



of nucleons with A<220 without any new additional parameters are described in the framework of the model. The
trajectory equation of the fragments motion is used in the framework of the developed model. The energy
dissipation and statistical fluctuations were taken into account in the consideration. Using this method a good
description of the mass and kinetic energy distributions of fission fragments of highly excited nuclei with A<220
were obtained.
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