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(based on PhD Thesis)

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 — offers 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 effective
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 Nal detectors
and its absence in experiments with heavier target nuclei.



T. 9. bukbaen
Havuonarvruii uccaedosamenveruti adepnoit yrusepcumem MU DI
Hayuno-uccaedosamenverut unemumym gdusuru, FOocnod pedepasvrod
YHUBEPCUMEM,

KBaHTOBO-MexaHMYecKass YHCJIeHHAasd MO4deJIb BBaHMOﬂeﬁCTBHﬂ
TEMHOT'O aTOMa, C AJPOM BelleCTBa U IIPAMbBbIE€ IIOMCKHN YaCTHI] CKprTOﬁ
MacCChbI

(Mo mMareprasiaM KaHJMJIATCKON JUCCePTAIii )

Annoranust [unoresa cocraBubix TéMHbIX aTomMoB X-resusi (XHe) — ssiekrpu-
YecKM HeHTPaJbHBIX aTOMOIIOJOOHBIX CBSI3aHHBIX COCTOAHUI, 0OPA30BAHHBIX CTa-
OMJIBHBIMU JIBAK bl OTPHUIATEHHO 3aPSKEHHBIMU YaCTUIAMKA X U MEPBUIHBIMU
siJ[paMu Tejiusi, — lpejijiaraeT 0coObIil 1M0J[X0/ K PelIeHUI0 pobJeM TPsSIMOro 10~
MCKa Y9aCcTUIL CKPBITOH Macchl. B jiokjaje npejcrapiena pazpaboTaHHasi caMoCco-
rJIacOBaHHAasl KBAHTOBO-MEXaHWIECKas YHMCJIeHHAs MOJIEIb B3aUMOJEHCTBUS TEM-
HOT'O ATOMa, C siJIPOM OOBITHOT'O BEIIECTRA, YIUUTHIBAIOIIAs siJIEPHbIA, KYJOHOBCKHUIA,
HEHTPOOEXKHBIT U MITAPKOBCKUIA MOTEHIMaJIbl B3auMoieiicteus. [loydennbie pe-
3YJAbTATHI JIJIs1 B3auMojieiicTBusg XHe ¢ sppamMu HaTpus u #io7a JJIeMOHCTPUPYIOT
KJTIOYEBYIO CEJIEKTUBHOCTD: B TO BPeMs KaK CyMMapHbIil 3(b(DEeKTUBHBIN MOTEHITH-
aJl JIJIsl siipa HATPUs TOJIJIEPYKUBAET €ro PaJUallMOHHbIi 3aXBaT TEMHBIM aTOMOM
B €JMHCTBEHHOE HU3KOIHEPIeTUYECKOE CBSI3aHHOE COCTOsIHUE C dHEPIrueil CBsi3u
B juanazone 1-6 k3B, a cedeHwe paJMaMoOHHOIO 3axXBaTa JIAET CKOPOCTH CUE-
Ta, CONJIACYIOILYIOCS € aMIINTYJION TOJ0BOM MOJYJISIIUU CUTHAJIA B SKCIIEPUMEH-
re DAMA/LIBRA, coorsercrByIonpe CKOPOCTH PaJIMAIMOHHOIO 3aXBaTa si/pa
ffojla TEMHBIM aTOMOM OKa3bIBAIOTCs TOJIABJICHHBIMU. BO3HMKAMOMAA TaKUM 00-
pa3oM CeJeKTUBHOCTD TEeHepalliu CUTHaJa B JETEKTOpEe B 3aBUCUMOCTH OT €ro
sIJIEPHOIO COCTaBa, €CTECTBEHHBIM 00pa3oM O0bsCHSIET HAOJIIOMAEeMbIil CUT'HAJI B
Nal-jierekropax 1 ero orcyrcrsue B 9KCIepUMeHTax ¢ 0oJiee TIKEJIBIMU s1jPaMu-
MUITICHSIMHY.



