[Tucema B QUAS. 2023. T.20, Ne 6(251). C. 1387-1388

OU3NKA 2JIEMEHTAPHBIX YACTHLL 1 ATOMHOI'O 41PA. TEOPUY

DECAY PROPERTIES OF %°%%°Rf
USING THE RELATIVISTIC MEAN-FIELD
FRAMEWORK WITHIN THE PREFORMED

CLUSTER-DECAY MODEL

I.T. Majekodunmi®', N.Jain® K.Anwar®, N.Abdullah®,
R. Kumar®?, M. Bhuyan 3

@ Institute of Engineering Mathematics, Universiti Malaysia Perlis, Arau, Perlis, Malaysia

®School of Physics and Materials Science, Thapar Institute of Engineering and Technology,
Patiala, Punjab, India

¢ University of Malaya, Kuala Lumpur, Malaysia

Most neutron-deficient o emitters are known to be of great relevance to the astrophysical rapid
neutron capture processes in superheavy nuclei. Therefore, in this paper, the decay properties of
newly observed superheavy nuclei with Z = 102, i.e., *No isotope from the a decay of 2**Rf,
are theoretically investigated using the relativistic mean-field (RMF) framework and the NL3*
parameter set within the preformed cluster-decay model (PCM). The a-decay chain of 25°Rf is
also considered. The RMF densities are folded with the R3Y nucleon-nucleon potential to deduce
the nuclear interaction potential between the decaying fragments. A complete understanding of
the penetration of an « particle across the nuclear Coulomb barrier gives outstanding credence to
the assumptions of quantum mechanics. The presence of shell/sub-shell closure is indicated by the
formation of peaks along the decay chain and was found to alter the conventional scaling factor
observed earlier in the results of the PCM. The calculated half-lives are in close agreement with
recent experimental measurements.

H3BecTHO, 4TO GOJBIIMHCTBO H3JTyUaTesel « ¢ 1e(UIUTOM HEHTPOHOB HMEIOT 60JIbLIIOe 3HAYEHHE
11 acTPO(PU3HUECKHX TIPOLIECCOB 3aXBaTa OBICTPHIX HEHTPOHOB B CBEPXTsKeNbIX finpax. [loatomy B
HacTosilel paboTe cBolicTBa pacrnaja HelaBHO HabJIIOABIINXCS CBEPXTsKeblX fifep ¢ Z = 102, T.e.
nsotona 2*°No B pesynbrare a-pacmaga 2°2Rf, mcesenyoTes ¢ HCMOJIb30BAHHEM DPeATHBHCTCKOTO
cpenrero nost (RMF) u naGopa napamerpos NL3* B pamkax Mone/u NpeaBapuTesbHO CHOPMHUPO-
BaHHOTO KJacTepHoro pacnana (PCM). Takxke paccMaTpHBaeTcs Lermouka a-pacrnaga 2°°Rf. Ilnor-
HocT RMF cksappiBaloTest ¢ HYKJIOH-HYKJIOHHBIM NoTeHI#asoM R3Y, uToObl BEIBECTH MOTEHIHAJ
SIEPHOTO B3aUMOJEHCTBUSI MEXIY pachajarliuMucs ¢parmeHtamu. [losHoe moHHMaHHe Tmpolecca
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NPOHMKHOBEHHS (:-4aCTHLbl Yepe3 SAEPHbIH KYJIOHOBCKHH Oapbep MpUAAeT UCKJ/IOUUTEbHYI 10CTO-
BEPHOCTb MPEANOJIOKEHHUSIM KBAHTOBOH MeXaHMKH. Hasuune 3anosHeHHsi 060JI0YKH/TOA0G0MOUKH
yKasbiBaeT Ha (OpMHpPOBaHHE MHUKOB BJOJb LEMNOYKH 3aTyXaHHs, U Oblo 0OHApy»KeHO, YTO 3TO H3-
MeHsieT OOBIUHBIH KO3(hGHLUUEHT MacluTabupoBaHus, HaOJoAaBLUIMHCA paHee B pedyabratax PCM.
PacuerHble mepuozbl nosypacrnana HaXxoAsATcsl B OJIM3KOM COIVIaCHM C HeJAaBHUMH 3KCIIepHMEeHTaJlb-
HBIMH M3MepeHHSAMH.
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