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The hypothesis of composite X-helium (XHe) dark atoms � electrically neutral
atom-like bound states formed by stable doubly negatively charged particles X and
primordial helium nuclei � o�ers a particular approach to solving the problems
of direct searches for dark matter particles. The talk will present a developed
self-consistent quantum-mechanical numerical model of the interaction of a dark
atom with a nucleus of ordinary matter, considering nuclear, Coulomb, centrifugal,
and Stark interaction potentials. The obtained results for the interaction of XHe
with sodium and iodine nuclei show a key selectivity: while the total e�ective
potential for the sodium nucleus supports its radiative capture by the dark atom
into a single low-energy bound state with binding energy in the range 1�6 keV,
and the radiative capture cross section yields a count rate consistent with the
amplitude of the annual modulation signal in the DAMA/LIBRA experiment, the
corresponding radiative capture rates of the iodine nucleus by the dark atom are
suppressed. The resulting selectivity of signal generation in a detector depending
on its nuclear composition naturally explains the observed signal in NaI detectors
and its absence in experiments with heavier target nuclei.
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Àííîòàöèÿ Ãèïîòåçà ñîñòàâíûõ ò¼ìíûõ àòîìîâ Õ-ãåëèÿ (ÕÍå) � ýëåêòðè-
÷åñêè íåéòðàëüíûõ àòîìîïîäîáíûõ ñâÿçàííûõ ñîñòîÿíèé, îáðàçîâàííûõ ñòà-
áèëüíûìè äâàæäû îòðèöàòåëüíî çàðÿæåííûìè ÷àñòèöàìè Õ è ïåðâè÷íûìè
ÿäðàìè ãåëèÿ, � ïðåäëàãàåò îñîáûé ïîäõîä ê ðåøåíèþ ïðîáëåì ïðÿìîãî ïî-
èñêà ÷àñòèö ñêðûòîé ìàññû. Â äîêëàäå ïðåäñòàâëåíà ðàçðàáîòàííàÿ ñàìîñî-
ãëàñîâàííàÿ êâàíòîâî-ìåõàíè÷åñêàÿ ÷èñëåííàÿ ìîäåëü âçàèìîäåéñòâèÿ ò¼ì-
íîãî àòîìà ñ ÿäðîì îáû÷íîãî âåùåñòâà, ó÷èòûâàþùàÿ ÿäåðíûé, êóëîíîâñêèé,
öåíòðîáåæíûé è øòàðêîâñêèé ïîòåíöèàëû âçàèìîäåéñòâèÿ. Ïîëó÷åííûå ðå-
çóëüòàòû äëÿ âçàèìîäåéñòâèÿ ÕÍå ñ ÿäðàìè íàòðèÿ è éîäà äåìîíñòðèðóþò
êëþ÷åâóþ ñåëåêòèâíîñòü: â òî âðåìÿ êàê ñóììàðíûé ýôôåêòèâíûé ïîòåíöè-
àë äëÿ ÿäðà íàòðèÿ ïîääåðæèâàåò åãî ðàäèàöèîííûé çàõâàò ò¼ìíûì àòîìîì
â åäèíñòâåííîå íèçêîýíåðãåòè÷åñêîå ñâÿçàííîå ñîñòîÿíèå ñ ýíåðãèåé ñâÿçè
â äèàïàçîíå 1�6 êýÂ, à ñå÷åíèå ðàäèàöèîííîãî çàõâàòà äà¼ò ñêîðîñòü ñ÷¼-
òà, ñîãëàñóþùóþñÿ ñ àìïëèòóäîé ãîäîâîé ìîäóëÿöèè ñèãíàëà â ýêñïåðèìåí-
òå DAMA/LIBRA, ñîîòâåòñòâóþùèå ñêîðîñòè ðàäèàöèîííîãî çàõâàòà ÿäðà
éîäà ò¼ìíûì àòîìîì îêàçûâàþòñÿ ïîäàâëåííûìè. Âîçíèêàþùàÿ òàêèì îá-
ðàçîì ñåëåêòèâíîñòü ãåíåðàöèè ñèãíàëà â äåòåêòîðå â çàâèñèìîñòè îò åãî
ÿäåðíîãî ñîñòàâà åñòåñòâåííûì îáðàçîì îáúÿñíÿåò íàáëþäàåìûé ñèãíàë â
NaI-äåòåêòîðàõ è åãî îòñóòñòâèå â ýêñïåðèìåíòàõ ñ áîëåå òÿæ¼ëûìè ÿäðàìè-
ìèøåíÿìè.


