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TEOPETUYHE MOJIEJTIOBAHHS PATIAIIIMHOI'O 3AXOILIEHHS ITPOTOHIB
Y JEI'KHUX SIAPAX HUKJTY BYTJIEILD - A3OT - KUCEHb
3 BUKOPUCTAHHSAM MOJEJII ITPSIMOI'O 3AXOIIJIEHHSI

Peakuii pagiauiiinoro saxomnenns mpotonis 2C(p, )N, “N(p, 7)'°0 ta YO(p, y)*F 6yn0 mocmimkeHo B pamkax
MOJIeIi IPSMOTO 3aXOIUICHHS 3 BUKOPUCTAaHHAM moTeHmianiB Byzaca - Cakcona. Lli peakiii BigirpatoTs GyHAaMEHTATBHY
POJIb y TOPiHHI BOJIHIO Yepe3 LUKIIM BYTJIelsb - a30T - kuceHb (CNO) y Hanpax 3ipok. BxijgHi qaHi npo CTpyKTypy siapa, 3
ypaxyBaHHIM €KCHEepUMEHTANbHOI iHpopMarii, OyJI0 BHKOPHCTAHO UII PO3PAXyHKY acTpodi3smuHUX S-(pakTopiB Ta
¢a30BUX 3CyBiB po3citoBaHHS. Po3paxoBaHi pe3ynpTaTd AEMOHCTPYIOTH J0OpY BIiANOBIOHICTE 3 JOCTYHHHMH
€KCIIepUMEHTAIbHUMH JaHNUMH, TOYHO BiITBOPIOIOYH SIK HEPE30HAHCHI BHECKH, TAK 1 By3bKOPE30HAHCHI 0COOJIMBOCTI B
peakuisx ?C(p, V)N ta O(p, y)'8F. Toseninky peakuii “N(p, v)®0 B mmkai CNO-I Takox 6yno onucaHo i3
3aI0BUTLHOIO TOYHICTIO. Pe3yipTaTé mochipkeHHs 3a0e3MedyloTh MOKpAIIeHHS AaHWUX IS MOJCTIOBAHHS 30pSHOTO
HYKJIEOCHHTE3y Ta CIPHAIOTH PO3YMIHHIO HHM3bKOCHEPreTMYHHMX MPOLECIB 3aXOIUIEHHS B sapax, L0 CTOCYIOThCS
acTpoQi3UKH.

Knouosi cnosa: paniamiiiHe 3axoruieHHs TpoToHiB, saepHu mwkn CNO, actpodizwunwmii S-pakTop, MoIeTh
NPSIMOTO 3aXOIUICHHS, 30PSHUN HYKJICOCHHTES.
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THEORETICAL MODELING OF RADIATIVE PROTON CAPTURE
IN LIGHT NUCLEI OF THE CARBON - NITROGEN - OXYGEN CYCLE
USING A DIRECT CAPTURE APPROACH

The radiative proton capture reactions 2C(p, 7)*N, *N(p, 7)**0, and ¥O(p, v)*8F have been investigated within the
framework of a direct capture model employing Woods - Saxon potentials. These reactions play a fundamental role in
hydrogen burning through the carbon - nitrogen - oxygen (CNO) cycles in stellar interiors. Nuclear structure inputs
constrained by experimental data have been used to calculate astrophysical S-factors and scattering phase shifts. The
calculated results show good agreement with available measurements, accurately reproducing both non-resonant
contributions and narrow resonance features in the 2C(p, v)*N and YO(p, y)'®F reactions. The rate-limiting behavior of
the *N(p, v)'°0 reaction in the CNO-I cycle has also been described with satisfactory precision. The findings provide
improved inputs for stellar nucleosynthesis modeling and contribute to the understanding of low-energy nuclear capture
processes relevant to astrophysics.

Keywords: radiative proton capture, CNO nuclear cycle, astrophysical S-factor, direct capture model, stellar
nucleosynthesis.
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