SIIEPHA ®I3UKA TA EHEPTETUKA / NUCL. PHYS. AT. ENERGY 26 (2025) 291-296 ISSN 1818-331X

B. T. Macawk*, I1. C. Jlepeukeii, 3. M. Biran,
II. I1. ITyra, H. 1. Ceatiok, M. C. JIamos

Incmumym enexmponnoi gisuxu HAH Yxpainu, Yoczopoo, Yrpaina
*BinnoinaneHuit aBTop: volodymyr.maslyuk@gmail.com

BUXO/M 130TOIB PIAKICHO3EMEJIbHUX EJIEMEHTIB
P NOJALJII AIEP AKTUHIAIB

[pexncTaBneHo pe3ynbTaTu AOCIIIKEHb BUXOIB 130TOMIB piaKicHo3eMenbHUX eieMeHTiB (P3E) npu moxini Baxkux
s1ep, 30KkpeMa akTHHiiB. OTpHMaHO MacoBi CIIEKTPH 130TOIIB camMapiro, JUCIPO3ito, TOJIMil0, ITepOilo 3a Pi3HUX YMOB
nopiny saep-aktunigie (38U, 232Th, 24!Am), 3 ypaxyBanusaM a0 6e3 ypaxyBaHHsS €MicCii S/IEPHAX YaCTHHOK, a TAKOXK
TIPY Pi3HUX EHEeprisx 30yIKeHHS BHXITHOTO siapa. Po3paxyHKH BUKOHAHO B paMKax MiCISIIOIUIEHOIO CTATUCTUYHOTO
HaOJMKEHHsI, 10 Aa€ 3MOTY JAOCIHIINTH YIOPSAAKYBaHHS aHCaMONIO OBOX YylaMKOBUX kiactepiB. Ilokazano, mio
nmoBipHOCTI BUXOay i30TOmiB P3E 3MeHIIyrOThCS 31 3pOCTaHHAM IXHBOTO aTOMHOTO HOMEpa, IO MOXKE MOSCHIOBATH
3aKOHOMIPHOCTI iXHBOrO mommpeHHs B jitoctepi. IlosiBa y 3emHiii kopi crabinpHux izoromiB P3E y cmigoBux
KIUJIBKOCTSAX MO>Ke OyTH TOB’s3aHa 3 0COONMBOCTSIMU CIIOHTAHHOTO TMOUTY aKTHHIZIB 3 €MICI€I0 SIEPHAX YAaCTHHOK, IO
3YMOBITIOE 3CYB MaCOBHUX CIIEKTPIB Y HANPSIMKY CTaOlNbHUX SAEP.

Kniouosi cnosa: pimkicHO3eMebHI €IEMEHTH, aKTHHIAW, CTATUCTUYHAN METOJ, YIAMKHU TIOALTY, YHOPSIKYBaHHS,
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YIELDS OF RARE EARTH ELEMENT ISOTOPES IN THE FISSION OF ACTINIDE NUCLEI

The paper presents the results of studying the yields of rare earth element (REE) isotopes in the fission of heavy,
particularly actinide, nuclei. Mass spectra of REE isotopes (samarium, dysprosium, holmium, ytterbium) were obtained
for various fission scenarios of actinide nuclei (38U, #32Th, 2*!Am), both with and without accounting for nuclear
particle emission, and at different excitation energies of the parent nucleus. Calculations were performed within the
post-scission statistical approximation, which allows analyzing the statistical ordering of the two-fragment cluster
ensemble. It is shown that the probabilities of REE isotope yields decrease with increasing atomic number, which may
explain the peculiarities of their distribution in the Earth’s crust. The presence of stable REE isotopes in trace amounts
in the lithosphere can be attributed to specific features of spontaneous actinide fission accompanied by nuclear particle
emission, which shifts the theoretical mass spectra toward stable REE isotopes.
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