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In this paper, we employ the Variable Phase Approach (VPA) to obtain the scattering phase
shifts ) ,( rE , amplitude function A(r), and radial wavefunction u(r) for various channels involved

in the astrophysical reaction B) ,Be(
87

p . 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 8B, 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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ÂÛ×ÈÑËÈÒÅËÜÍÛÉ ÀÍÀËÈÇ ÐÅÇÎÍÀÍÑÍÛÕ
ÑÒÐÓÊÒÓÐ Â ÐÀÑÑÅßÍÈÈ p7Be È ÈÕ ÊÎÐÐÅËßÖÈß Ñ

ÀÑÒÐÎÔÈÇÈ×ÅÑÊÈÌ S-ÔÀÊÒÎÐÎÌ

À.ÕÀ×È1, Â.ÄÂÈÂÅÄÈ2, Ø.ÀÂÀÑÒÈ3

Â äàííîé ðàáîòå èñïîëüçoâàí ïîäõîä ñ ïåðåìåííîé ôàçîé (VPA) äëÿ

ïîëó÷åíèÿ ñäâèãîâ ôàçû ðàññåÿíèÿ  rE ,  , ôóíêöèè àìïëèòóäû A(r) è

ðàäèàëüíîé âîëíîâîé ôóíêöèè u(r) äëÿ ðàçëè÷íûõ êàíàëîâ, ó÷àñòâóþùèõ â

àñòðîôèçè÷åñêîé ðåàêöèè   B ,Be 87 p . Èñïîëüçóÿ èçâëå÷åííûå ôàçîâûå ñäâèãè,

âû÷èñëåíû ïîëíûå è ÷àñòè÷íûå ñå÷åíèÿ. Íàáëþäàåòñÿ, ÷òî ïèêè â ÷àñòè÷íîì

ñå÷åíèè ñîîòâåòñòâóþò ðåçîíàíñíûì ñîñòîÿíèÿì â ñîñòàâíîì ÿäðå 8B, êîòîðûå

òàêæå ïðîÿâëÿþòñÿ â âèäå óñèëåíèÿ àñòðîôèçè÷åñêîãî S-ôàêòîðà. Ýòè ðåçî-

íàíñû çíà÷èòåëüíî óâåëè÷èâàþò âåðîÿòíîñòü ðåàêöèè ïðè îïðåäåëåííûõ

ýíåðãèÿõ, îñîáåííî â ðåæèìå íèçêèõ ýíåðãèé, èìåþùåì îòíîøåíèå ê çâåçäíîé

íóêëåîñèíòåçå. Òàêèì îáðàçîì, VPA ñëóæèò íàäåæíûì è ýôôåêòèâíûì

ìåòîäîì äëÿ ðàñ÷åòà ôàçîâûõ ñäâèãîâ ðàññåÿíèÿ è, â ñâîþ î÷åðåäü, èçâëå÷åíèÿ

ýíåðãèé ðåçîíàíñà ðàçëè÷íûõ ÷àñòè÷íûõ âîëí. Ýòè ýíåðãèè ðåçîíàíñà ìîãóò

äàòü öåííóþ èíôîðìàöèþ îá îáëàñòè ýíåðãèé, â êîòîðîé àñòðîôèçè÷åñêèé

S-ôàêòîð, âåðîÿòíî, äîñòèãàåò ìàêñèìóìà.

Êëþ÷åâûå ñëîâà: ðàññåÿíèå: ïîäõîä ñ ïåðåìåííîé ôàçîé: ôàçîâûé ñäâèã:

       ôóíêöèÿ àìïëèòóäû: âîëíîâàÿ ôóíêöèÿ: ðåçîíàíñ: S-ôàêòîð
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