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In this paper, we employ the Variable Phase Approach (VPA) to obtain the scattering phase
shifts 8 (E,r), amplitude function A(r), and radial wavefunction u(r) for various channels involved
in the astrophysical reaction 7Be(p, y)xB. Using the extracted phase shifts, we compute the total
and partial cross sections. It is observed that the peaks in the partial cross section correspond to
resonant states in the compound nucleus B, which also manifest as enhancements in the astrophysi-
cal S-factor. These resonances significantly increase the reaction probability at certain energies,
particularly in the low-energy regime relevant to stellar nucleosynthesis. The VPA thus serves as a
reliable and efficient method for calculating scattering phase shifts and, in turn, extracting the
resonance energies of different partial waves. These resonance energies can provide valuable insight
into the energy region where the astrophysical S-factor is likely to peak.
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BbIYMCIUTEJIBHBIM AHAJINM3 PE3OHAHCHBIX
CTPYKTYP B PACCEAHHWU p’Be U X KOPPEJIALNA C
ACTPOOU3SNYECKHUM S-OAKTOPOM

A XAYN!, BABUBE/JIN?, I.ABACTH?

B nmaHHo#i paboTe Mcmonb30BaH TOAXOA C TepeMeHHoU ¢aszoit (VPA) mis
MOJIydeHUsI CABUIOB (Da3bl paccessHUs 6(E ,r) , OYHKIMM aMILIUTYyaAbl A(r) u
pagualbHOM BOJHOBOM (DyHKLMU u(r) TSI pa3IMUHBIX KaHAJIOB, YYaCTBYIOIIUX B
acTPO(U3NIECKON peakLiy Be( J22 y)8 B . Vcnonbayst u3BneyeHHbIe (ha3oBble CABUTH,
BBIYMCJICHBI TIOJIHBIC 1 YacTUYHbIe ceueHust. HaOmomaeTcs, 4To MMKY B YaCTUYHOM
CEUECHUH COOTBETCTBYIOT PE30HAHCHBIM COCTOSTHMSIM B COCTaBHOM simpe *B, KoTopble
Tak:Ke MPOSIBIISIIOTCS B BUJIE YCWICHMST acTpou3nueckoro S-akropa. DTH pe3o-
HAHCHl 3HAYUTEJIBbHO YBEIWYMBAIOT BEPOSTHOCTb PeaKUMU MHPU OMNpPEeAcICHHBIX
SHEPrusiXx, 0COOEHHO B PEXXKUME HU3KUX SHEPIUil, UMEIOILeM OTHOILICHUE K 3BE3MHOM
HyKJIeocMHTe3e. TakuM oOpa3oM, VPA cayXuT HageXHbBIM W 3¢G¢GEeKTUBHBIM
METOIOM IJIs1 pacueTa (pa30BbIX CIBUIOB PACCESHUS U, B CBOIO OUepelb, U3BICYCHNS
SHEPIUil pe3oHaHca pa3IMYHbIX YACTUUHBIX BOJH. DTU SHEPIUU PE30HAHCA MOTYT
JaTh LIEHHYI0 MH(POpMaLKIo 00 00JacTU SHEPIUil, B KOTOPOI acTpodpu3nyecKuii
S-dakTop, BEpOSITHO, TOCTUTaeT MAaKCUMyMa.

KntoueBbie ciioBa: paccesHue: nodxod ¢ nepemeHHol @aszoii: ¢azosvlii coeue:
DYyHKYUS amnaumyobl: 60AH08as (YHKUUA: pe30HaHC: S-hakmop
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