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Application of the dinuclear system model to the description of

half-lives of heavy and superheavy nuclei

The dinuclear system model provides a good description of the absolute half-lives for the alpha-decay

and spontaneous-�ssion channels from the ground and isomeric states of various nuclei. Based on this,

an approach is proposed to determine the spins of the ground and isomeric states from experimental

half-life data. Using this approach alpha-decay chain schemes starting from 273,275Ds and 286Mc are

proposed. For the alpha-decay 257Sg→ 253Rf a theoretical decay scheme is constructed in which the

possible spins of the ground and isomeric levels of the nuclei are estimated. In addition, the half-lives

of Rf and No isotopes located near the neutron drip-line are estimated.
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Ïðèìåíåíèå ìîäåëè äâîéíîé ÿäåðíîé ñèñòåìû ê îïèñàíèþ

ïåðèîäîâ ïîëóðàñïàäà òÿæåëûõ è ñâåðõòÿæåëûõ ÿäåð

Ìîäåëü äâîéíîé ÿäåðíîé ñèñòåìû õîðîøî îïèñûâàåò àáñîëþòíûå çíà÷åíèÿ ïåðèîäîâ ïîëóðàñïà-

äà îñíîâíîãî è èçîìåðíûõ ñîñòîÿíèé ðàçëè÷íûõ ÿäåð ïî êàíàëàì àëüôà-ðàñïàäà è ñïîíòàííîãî

äåëåíèÿ. Îñíîâûâàÿñü íà ýòîì äîñòèæåíèè ìîäåëè ÄßÑ, ïðåäëîæåí ïîäõîä, ïîçâîëÿþùèé îïðå-

äåëÿòü ñïèíû îñíîâíîãî è èçîìåðíûõ ñîñòîÿíèé òÿæ¼ëûõ ÿäåð ïî ýêñïåðèìåíòàëüíûì çíà÷åíèÿì

ïåðèîäîâ ïîëóðàñïàäà. Ñ èñïîëüçîâàíèåì äàííîãî ïîäõîäà ïðåäëîæåíû ñõåìû àëüôà-ðàñïàäíûõ

öåïî÷åê, íà÷èíàþùèõñÿ ñ 273,275Ds è 286Mc. Äëÿ àëüôà-ðàñïàäà 257Sg → 253Rf ñîñòàâëåíà òåîðå-

òè÷åñêàÿ ñõåìà ïðîöåññà, â êîòîðîé îöåíåíû âîçìîæíûå ñïèíû óðîâíåé îñíîâíûõ è èçîìåðíûõ

ñîñòîÿíèé ýòèõ ÿäåð. Êðîìå òîãî, áûëè îöåíåíû ïåðèîäû ïîëóðàñïàäà èçîòîïîâ Rf è No áëèçêèõ

ê ãðàíèöå íåéòðîííîé ñòàáèëüíîñòè.


