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Pedepar:

1.V puceprauii npencrasiieHi pe3ysbTaTy TEOPETUYHUX PO3PAXYHKIB MACOBO-€HEPreTUYHUX PO3IOLJIB IIPOLECY
MOy BUCOKO30YI>)KEHUX aTOMHUX SJI€p 3 MaCOBUMU 4ucyamu A<220 . Po3po6sieHO HOBi MOAES 11711 OOUNCIIEHHS
PO3IIOAiNIB yJIaMKiB NIOAINY sizep 3 A<220 3a MacoI0 Ta KiHETUYHOIO €HEPTi€lo s peakuii a + 197Au-> nogin ta a +
165Ho-> nopisn. Takox 6ys10 MPOBEJEHO PO3PAXYHKU SJIepPHO-SI€PHOr0 IOTEHIlialy B3aEMOZIi CUIIbHO
Ie(pOpMOBaHUX SIEP A1 CAMETPUYHUX Ta HECUMETPUYHUX CUCTEM, A TAKOX 3 YPaxXyBaHHSIM Pi3HUX
NapaMeTpuU3allii IepPHOi YaCTUHY MTOTEHLIANTy B3a€MOZIl OLIHEHO MACOBi BUXOU YJIaMKiB IOy [IJIs1 peaKii a +
197Au-> nopiin. Pe3ynbTaTty CyTTEBO YTOYHIOIOTH SIK (i3UYHY iHTEpIpeTaliiio, Tak i TOYHICTb OMKUCY MIpoLecy
BHMYVIIEHOTO NOJiJly BUCOKO30YI’)KEHUX aTOMHUX siep 3 A<220 . JlocyipkeHHs BiTHOCSTbCS O aKTyaJIbHUX

HaMpsIMKiB CY4acHOI siiepHoi (Pi3uKy, a 3aIIPONIOHOBAHI B IMCEPTaLiiiHiil pO6OTI MOZE MOXYTb OYTY BUKOPUCTAHi



L7151 Iepen6adyeHHs Ta ONUCY €KCIIEPUMEHTANIbHO OTPUMAHUX MACOBO-€HEPTETUYHUX PO3IOiiB yIaMKiB
BAMYIIEHOTO NOAIIY MiJl Ai€l0 PI3HOMAHITHMX YaCTUHOK T4 FAMMa-KBaHTIB. Y paMKax METOAY [ETAJbHO AOCHiIKEHO
IIOBHY B3a€MO/Iil0 MiX siIpaMu 3 ypaxyBaHHIM AedopMalliil IOBEPXOHb, 00€PTaHHS, KYJIOHIBCbKO] Ta sII,€pHO]
KOMIIOHEHT B3aeMOZiN. [lyig cUCTeM s7ep, sIKi po3risianncs y poboTi, OLiHeHO MiHiMasbHi 3Ha4€HHS BUCOT
Oap’epiB B3aemogii. 3HalEHO, IO MiHiMalIbHE 3HAYEHHS [IOTEHIialy SIepHO-s1epPHOi B3aeEMOIii CTIOCTepiraeThcs
IIpY aKCiaJlbHO-CUMETPUYHIN OpieHTallii B3aEMOJiI0YUX S7ep Ta IIPY OSHOYACHOMY BpaxyBaHHi BIVIUBY [TapaMeTpiB
KBa/IpYIOJIbHOI, OKTYIOJIbHOI Ta TeKCaJieKaroJbHOI feopmaliiil 1oBepxoHs sifep. BcraHoBieHo, 1o Hanlb6inbmnii
BIUIMB Ha BEJIMYMHY MiHIMaJIbHOTO 3HAYE€HHSI BUCOTU 6ap’epa B3aeMO/Iii Mae KBaApyInosbHa gedopmaliis TOBEpXHi
spep, BKJIaJ, OKTYIIOJIbHOI Ta reKkcaieKkanosibHiil nedgopmaliii € 3HayHO MeHIIUM. ByJio nokazaHo, 10 po3noaisn
yJIaMKiB 6iHapHOTO NO/iNTy BUCOKO30YIPKEHUX sizep 3 A<220 I10B's3aHuUiA i3 ABOTIJIBHOIO CiJiJIOBOIO TOYKOIO, 3HAUE€HHS
6ap’epa sIKOi € pi3HUM JJ71s1 pi3HUX Map yJIaMKiB. Bysio IpoBeeHO PO3paxyHKU [10JI0KEHHS IBOTLJIbHOI CifljI0BOi
TOYKHU, 5IKa 3HAaXOQUTbCS HA IOBEPXHI OTEHIia/IbHOI €Heprii Ha MaJMX BiICTAaHIX MK NOBEPXHIMU I1e(POPMOBAHUX
spep. [lokazaHo, 110 BUCOTA L€l ABOTiNIbHOI CifI0BOi TOUKY 14 s1ep 3 A<220 6inblia 3a BUCOTY 6ap’epa NOAiNy y
MaTEepUHCbKOMY S11pi, T.3. “OHOTIILHOTrO” 6ap’epa Noiny. BcTaHOBJEHO 1110, KiIbKICTb PiBHIB CUCTEMU JBOX
B3aeMOZi0unx GparMeHTiB MOy y IBOTIbHIN CifyIoBil TOYIi TOB's13aHa i3 iIMOBIPHICTIO BUXO[y BiATIOBinHOI napu
ynaMkiB. [To6yoBaHO Mozesb IJ1s1 OOGUKCIIEHHSI MACOBUX BUXOJiB yJIaMKiB 107y BUCOKO30yIKeHUX snep 3 A<220
Ta ix po3I10iiB 32 KIHETUYHOIO €HEPTI€l0 B sIKill BpaxoBaHi 0COOJIMBOCTI B3aeMOJ] siiep Y BUXiIHUX KaHaJaX,
30KPEMa, MOXJIMBICTb [105IBU O6ap’epa MiciIst Oy MAaTEPUHCHKOTO S1Pa, T.3. “IBOTIIBHOI” CiZlJIOBOI TOYKHU.
Po3pobiieHa mozesnb 106pe Onrcye MacoBi BUXOAU YIaMKiB [TO/IisTy BUCOKO30YAKEHUX SIIEP 3 KiJIbKiCTIO HYKJIOHIB 3
A<220 6e3 BBe[leHHS OYIb-SIKUX HOBUX NTapaMeTpiB. Y pamKax 3allpOIIOHOBAHOI MOJeJIi, B sIKill BUKOPUCTaHi
PIBHSIHHSI TPAeKTOpil pyxy yJIaMKiB i BpaxoBaHi JyCHUIIallisg eHePrii Ta CTaTUCTUYHUX QIIYKTyalliil HaMu Jo6pe

ONMCAHO MAaCOBi BUXO[IX YJIAMKiB IOy BUCOKO30YIDKeHUX simep 3 A<220 Ta iX po3nofia 3a KIHETUYHOIO €HEepri€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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