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1. ®oToHnHi cunoBi PyHKILIi Ta iX 3aCTOCYBaHHS [0 yCEPEHEHOTO ONUCY €J1eKTPOMArHiTHUX [1€PEXOLiB B aTOMHUX
anapax

2. Photon strength functions and their usage for averaged description of electromagnetic transitions in atomic

nuclei

Pedepar:

1. B pucepTauii npencrasieHi pe3ysibTaTy IOUIyKYy CIIPOLIEHOr0 MiKpPOCKOIIYHO OOIPYHTOBAHOTO BUpa3y [Jisl
($oToHHUX cnyoBUX QyHKUiN (PCO) 0151 ycepeIHEHOTo ONUCY eJIeKTPUYHUX AunosbHux (E1) nepexosis B aTOMHUX
anpax. Po3rysinyTo npouecu GOTONOIIMHAHHS Ta ramma-posnany. [IpoananizoBaHo aHanitnyHi mogeni E1 @CO:
crangaptHuii Jlopenuias (SLO), y3aranenenuii Jlopenuian (GLO, EGLO), notpifinnii Jlopenuian (TLO) Ta migxin
cripoueHoro mogudikosanoro Jlopexuiany (SMLO). Ins TectyBanHs @CO HoTOnorauHaHH, a TAKOX ixX
[I0J1a7IbIIIOr0 BUKOPUCTAHHS BIEPILIe MiiTOTOBIEHO 6a3y JaHUX eKCIlepuMeHTalbHUX 3HayeHb E1 OCO i3
CHUCTEMATUYHOIO [T0XMOKOI0 MeHIIe 10%, BUKOPUCTOBYIOYM yCi HAasIBHI JaHi 3Ha4eHHs 1epepisiB GOTONOTIMHAHHS Y
MmixkHapogHii 6a3i EXFOR. Baza ®CP mictutsb 475 Habopi manux OCP dboronornuHanHs aj1a 144 isoTomiB Biz, 10 Ta



IaHi 1715 19 enieMeHTiB IpUpoJHOro cknany. OTpUMaHO YTOUYHEHI EKCIIepUMEHTAaIbHI 3HaYeHHS XapaKTEPUCTUK
riraHTCbHKOro JunoJsibHOro pesoHancy (I'IP) (eneprii, mupuHYy, cuIu pe30HAHCIB Ta iXHi 10Xn6Ku) aJs 144 izoTomnis
BifI 10 i3 3aCTOCYBaHHSM METO/ly HaliMeHIIUX KBaspatiB. HoBa 6a3a maHUX po3LIMPIOE Ta YTOUHIOE BCi paHille
ony6sikoBaHi faHi. OTpMMaHO YTOYHEHI CUCTEMATUKK XxapakTepucTuk ['JIP Ta npencraBieHo iX NOPiBHSHHS B
pi3HUX MOJeIsIX. 3alIPOIIOHOBAHO NPOCTUI METOH, HAOIMKEHOTO y3roipkeHHs mogesneil CO 3 eHepreTuyHoO
3aJIEKHUMU IIMPUHAMU 3 €HEPreTUYHO 3Ba)KEHUM IIPaBUJIOM cyM (Mogzesb SMLOe). TeopeTuyHi Moesli IOPiBHSIHO
3 eKCIIEpUMEHTAIbHUMU JAaHMMU 3 (POTOIOTJIMHAHHS Ta TaMMa-po3nagy. 3a JOIIOMOrol0 MaTeMaTUYHUX KPUTEPIiB
[I0Ka3aHo, 110 MOJIEJi Ha OCHOBI Ninxony MmopudikoBaHoro Jlopenuiany (SMLO, SMLOe) € HaUTOYHIIINMU AJ151
OTIMCY €KCIIEPUMEHTAJIbHUX JIAHUX, a TAaKOX 1Jis1 nepenoadeHHss @CO 3a ixHbOI BiicyTHOCTI. I3 3acTOoCyBaHHAM
aKkTUBaliiHOI MeTouKY BIiepiue 1Jis eHepriit 10.5, 12.0, 18 MeB BumipsiHo i3oMepHi BigHOmEHHS AJ14 si1ep , , Ta B
peakuii ¢porononiny . I3 BUKOpHUCTaHHSIM LIUX PE3yJIbTATiB OY/IM 00UMCIIeH] (PYHKIiI pO3NOLiNy 3a CiIHAMU B
IOOCIiIXYBaHUX (PparMEHTax Ta BU3HAYEH] iXHi cepenHi KyToBi MOMeHTH. [IoKa3aHo, 0 BUKOPUCTAHHS Pi3HUX
niaxoniB 1o o6paxyHKy OCO Ta ryCTUHY siepHUX PiBHIB Ma€e HE3HAYHUI BILJIMB Ha Ce€pelHi KyTOBi MOMEHTU

(parmeHTiB.

2. The thesis is the result of search for the simplified microscopically based expression for the photon strength
functions (PSF) for the averaged description of the electric dipole transitions (El) in atomic nuclei. The processes
of photoabsorption and gamma-decay were considered. The analytical models for E1 PSF were analyzed, namely
the standard Lotentzian model (SLO), generalized Lorentzian model (GLO, EGLO), triple Lorentzian model (TLO)
and simplified modified Lorentzian approach (SMLO). For testing of PSF for photoabsorption and for their further
usage, the database with experimental values of E1 PSF with systematical error less than 10% were prepared for the
first time using all data for photoabsorption cross section from the international EXFOR database. The PSF
database contains 475 datasets on PSF for photoabsorption for 144 isotopes from to and data for 19 elements of
natural isotopic composition. The updated experimental values of the giant dipole resonance (GDR) characteristics
(energy, width and strength) were obtained for 144 isotopes from to using the least-square method. This new
database extends and updates all previously published data. The updated values of systematics of the GDR
parameters were obtained and compared. For energy-dependent PSF models simple consistent with energy
weighted sum rule was given (SMLOe model). Theoretical models were compared with experimental data on
photoabsorption and gamma-decay. With the use of mathematical criteria, it was shown that the models based on
the modified Lorentzian approach (SMLO, SMLOe) are the most accurate for the description of experimental data
as well as for the prediction of the PSF in their absence. For activation technique, the isomeric ratios were
measured for the first time for the gamma-ray energies 10.5, 12.0, 18 MeV for the nuclei , , and for the photofission
reaction of . With these results, the spin distribution functions of the investigated fragments were calculated and
the mean angular momentum were obtained. It was demonstrated that the use of different PSF and nuclear level
densities has only a slight effect on mean angular momenta of fragments.
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