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Pedepar:

1. Inceprarist npucBsYeHa No0yI0Bi TEOPETUIHUX MOENIeH i JOCTiIKeHHS Pi3HUX SIepPHUX IIPOLECIB:
NiKHOSIIEPHUX peakliiil (peaklliil 3JIUTTs aTOMHUX sJiep 32 HU3bKUX TeMIIEPaTyp) B KPUCTaIiYHUX I'PaTKax
KOMIIaKTHMX 3ip; raJIbMiBHOT'O BUIIPOMIHIOBaHH4, 110 CYIIPOBOKYE peakllii pO3CiHHA IPOTOHA HA AENUTPOHI Ta
HYKJIOHIB Ha aTOMHUX SI[Ipax B CEpelOBUIIAX KOMIIAKTHUX 3ip. [J1s1 TOCTiIKeHHS MKHOSIAEPHUX peakLiil 6ya
o0y j0BaHa MOJIEeJIb HA OCHOBI MeTOly 6araTopa3oBUX BHYTPIIIHIX BiIOUTTIB, sIKKi1 6yB 3aCTOCOBAHUH [0 siTep B
KPUCTIIYHUX I'paTKax OiMx KapJjuKiB Ta HeUTpoHHUX 3ip. Ha ocHOBI Mopesi 6yyin nopaxoBaHi MBUAKOCTI

MIKHOAAEPHUX PeaKLii, AKi BusBuaIncA B ~1,893 pa3u MeHIi B IOPiBHAHHI 3 paHillle TOpaxOBaHMMU WIBUIKOCTSIMU



Ha OCHOBI KBa3iKJIaCUYHUX METO/IB. TaKy Pi3HUIIO MOXKHA [TOSICHUTY THM, 110 METOJ, 6araTopa3oBUX BHYTPIIIHIX
BiIOMTTIB He Mae OOMeXXeHb y 3aCTOCYBaHHI Ha BinMiHy Bif BKB-HabnvkeHHs. 3a 106y10BaHO MOJEJIIIo 6yin
PO3paxoBaHi IMOBIPHOCTI yTBOPEHHS CKJIAZIEHUX SLEP, IO € IIPOMDKHOIO CTafli€l0 1O ITIOBHOTO 3JIUTTS ABOX SIEP.
Po3paxyHKu 1okasasu, Mo MIMOBIPHICTb TaKOT0 NPOLeCy HabaraTto BUILA, HDK 6€3[10cepeiHe 3IIUTTS, SIKE 0YJI0
IOCJIiIKeHO paHille 3a JOMOMOT0I0 METOy 3€eIbI0BMYA (Ha OCHOBI €Heprii Hy/IbOBUX KOJIMBaHb). [Ipy gocigkeHHi
IIpoliecy PO3CisiHHS IPOTOHA Ha JeUTPOHi 6y/iu po3pobiieHi Mo/iesli Ha OCHOBI KJIACTEPHOTO Mifxony. AHaizyouu
raJbMiBHE BUIIPOMIHIOBAaHHS B J1aO0PaTOPIisiX, € MOKJIMBICTb YTOYHUTH MOJI€Jb AEUTPOHA Ha OCHOBI OTPMMaHUX
€KCIIepUMEHTAJIbHUX JaHUX. CIIEKTPU rajibMiBHOIO BUIIPOMIHIOBaHHSI, PO3Pax0BaHi 3a M0OYL0BaHOIO MOLEJLIIIO,
rapHO OMNHUCYIOTh HAagBHI €KCIIEPUMEHTAJIbHI JIaHi, SIKi OTPMMaHi Ipy PO3CisHHI ITy4YKa NEeUTPOHIB Ha IPOTOHHIN
MilneHi 3 eHeprieio 145 MeB. 3a uux eHepriil BIIJIMB apamMeTpy MOJIeNi Ha pO3paxoBaHi CIIeKTPU MiHiMaIbHUN.
3rifHo 3 po3paxyHKamMu, 3a eHepriil po3ciloBaHoro nydka fo 1,5 I'eB BriMB napameTpiB Ha epepisu CyTTEBINI.
I[Tpu gocnifykeHHi BIaCTUBOCTEN aTOMHUX SIZIEP B LIiJIBHOMY CE€pelOBUIIi KOMIIAKTHUX 3ip Oysa nobygoBaHa
MIKpOCKOIIiYHa MOZIeJIb Siipa Ha OCHOBI MozeJi epopMOBaHMX OCLUISITOPHUX 000JI0HOK. Mopiesb 6yia
YIOCKOHaJIeHA [1JIs1 3aCTOCYBaHHS B KOMIIAKTHUX 30PsIX 32 JOIIOMOTOI0 [IOJIITPOITHOTO PiBHSHHS CTaHY PEYOBUHU
30pi. Po3paxyHKu 3a JOIIOMOTrOI0 MOZEJ IOKa3au, o JIErii aTOMHI gpa 3[aTHI iCHyBaTH B HEUTPOHHUX 30PAX Ha
OinpIuili raMbYHI, HDK BaKKi (€Hepris 3B'SI3Ky sipa CTae AOJATHOIO). Bysiu nopaxoBaHi CrieKTpU rajibMiBHOTO
BUIIPOMIHIOBAHHS IIPY PO3CisSIHHI IIPOTOHIB Ta HEUTPOHIB HA aTOMHUX S1IPaX B CEPENOBUILi KOMIIAKTHUX 3ip. €

CYTTGBI/II;I BIIJIMB Ha pOBanOBaHi CIIEKTpU B cepe,uom/mj,i HCIZTPOHHHX 31p

2. The dissertation is devoted to the development of theoretical models for studying various nuclear processes:
pycnonuclear reactions (fusion reactions of atomic nuclei at low temperatures) in the crystalline lattices of
compact stars; bremsstrahlung accompanying proton-deuteron scattering reactions and nucleon scattering on
atomic nuclei in the environments of compact stars. To investigate pycnonuclear reactions, a model based on the
method of multiple internal reflections was developed, which was applied to nuclei in the crystalline lattices of
white dwarfs and neutron stars. Based on this model, the rates of pycnonuclear reactions were calculated, which
turned out to be approximately 1.893 times smaller compared to previously calculated rates based on quasiclassical
methods. This difference can be explained by the fact that the method of multiple internal reflections has no
application limitations, unlike the WKB-approximation. Using the developed model, the probabilities of compound
nucleus formation, which is an intermediate stage before the complete fusion of two nuclei, were calculated. The
calculations showed that the probability of this process is much higher than the direct fusion, which was
previously studied using the Zel'dovich method (based on zero-point energy). In the study of the proton-deuteron
scattering process, models based on the cluster approach were developed. Analyzing the bremsstrahlung in
laboratories provides an opportunity to refine the deuteron model based on the obtained experimental data. The
bremsstrahlung spectra calculated using the developed model describe the available experimental data well, which
were obtained by scattering a deuteron beam on a proton target at an energy of 145 MeV. At these energies, the
influence of the model parameters on the calculated spectra is minimal. According to the calculations, at
scattering beam energies up to 1.5 GeV, the influence of the parameters on the cross-sections becomes more
significant. In the study of the properties of atomic nuclei in the dense environment of compact stars, a
microscopic model of the nucleus was constructed based on the model of deformed oscillator shells. The model
was improved for application in compact stars using the polytropic equation of state for stellar matter. The
calculations using the model showed that lighter atomic nuclei can exist in neutron stars at greater depths than
heavier ones (the binding energy of the nucleus becomes positive). The bremsstrahlung spectra from proton and
neutron scattering on atomic nuclei in the environment of compact stars were calculated. There is a significant
effect on the calculated spectra in the environment of neutron stars.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGibII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr 0, CyCIiIbHO-MIOJIiTUYHOTO,

JIIOJICBKOTO NOTEHLiaNy 1715 3a0€e311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOTO PO3BUTKY
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