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Relativistic generalization of the Faddeev-Yakubovsky equation and its

application to the 4He nucleus

The generalization of the four-particle Faddeev-Yakubovsky equation to the relativistic

case is carried out. The resulting system of integral equations is solved by the iteration

method and the binding energy of the 4He nucleus is calculated. One-rank separable

potentials are used for the NN interaction. Only states with zero orbital angular

momentum, i.e. S states, are considered in the calculations. The calculations are

carried out taking into account both the �3+1� and �2+2� sub-channels in the equation.

The results are compared with those of non-relativistic approximation as well as the

experimental data.
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, ÎÈßÈ, Äóáíà,

Ðîññèÿ

Ðåëÿòèâèñòñêîå îáîáùåíèå óðàâíåíèÿ Ôàääååâà-ßêóáîâñêîãî è åãî

ïðèìåíåíèå ê ÿäðó 4He

Â ðàáîòå ÷åòûðåõ÷àñòè÷íîå èíòåãðàëüíîå óðàâíåíèå Ôàääååâà-ßêóáîâñêîãî îáîá-

ùåíî íà ðåëÿòèâèñòñêèé ñëó÷àé. Ïîëó÷åííàÿ ñèñòåìà èíòåãðàëüíûõ óðàâíåíèé

ðåøàëàñü ìåòîäîì èòåðàöèé. Ðàññ÷èòàíà ýíåðãèÿ ñâÿçè ÿäðà ÿäðà 4He. Â êà÷åñòâå

NN -âçàèìîäåéñòâèÿ èñïîëüçîâàíû îäíîðàíãîâûå ñåïàðàáåëüíûå ïîòåíöèàëû. Â

ðàñ÷¼òàõ ðàññìàòðèâàëèñü òîëüêî ñîñòîÿíèÿ ñ íóëåâûì îðáèòàëüíûì ìîìåíòîì,

ò. å. S-ñîñòîÿíèÿ.Ðàñ÷åòû ïðîâåäåíû ñ ó÷åòîì êàê �3+1�, òàê è �2+2� ïîäêàíàëîâ

â óðàâíåíèè. Ðåçóëüòàòû ðàñ÷¼òîâ ñðàâíèâàþòñÿ ñ íåðåëÿòèâèñòñêèì ïðèáëèæå-

íèåì è ýêñïåðèìåíòàëüíûìè äàííûìè.


