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SIIEPHA CTPYKTYPA TA EBOJIIOLISI CAMETPIi B '3 Po :
BUBUYEHHS 3 MOJIEJISIMH IBM-1, VMI TA GVMI

V 1iii poboTi TpH sLAEPHI MOZENI — MOJIENb B3aeMOif0unx 6030HiB-1 (IBM-1), Moaenb 3MiHHOTO MOMEHTY iHepITil
(VMI) rta ii y3arambHeHa ¢opma (y3araJbHeHWH 3MiHHHME MomeHT iHepuii, GVMI) — Oymno BukopucraHo st
JOCJTiKEHHS. HM3bKOPO3TALIOBAHUX KOJEKTMBHUX CTaHIB MapHO-TIApHUX i30Tomie monoHito *Po Tta 192Po. Moperni
OyJ0 BUKOPUCTAHO A7 OOYMCIICHHS PiBHIB eHepril 3 mo3uTuBHOIO mapHicTio E(L), enepriii nepexonis Ey, npuBenernx
HWMOBIPHOCTEH €IeKTPUYHUX KBaApymoibHUX mnepexoiiB B(E2) Ta enekTpuyHHMX KBaJpyMOJbHHX MOMEHTIB Q_ Ha
OCHOBI JTOCTYITHUX EKCIIEPUMEHTATBHAX JTAaHWX Ta CXEM iJealbHUX piBHIB. XapaKTepHiI eHEPreTUYHI CIiBBITHOIICHHS
E(4))/E(2)), E(6])/E(2;) Ta E(8)/E(2;) Oyno BUKOPUCTAHO IS OL[IHKK AUHAMIYHOI CUMETPil siJep Ta MOpiBHIHO
3 TeopeTMYHMMH Mexkamu B rpymax cumerpii SU(5), SU(3) ta O(6). Pesyabratn mokasyiots, mo *°Po npossise
JOMiHaHTHY Y-M’siky cumerpito O(6), Toni sk '%°Po memoHctpye nepexigny noseminky wix SU(5) ta O(6).
[opiBHsIBHUI aHAI3 TOKa3aB TapHy BIAMOBIMHICTP MK EKCIEPUMEHTATFHIMH JaHUMH Ta TEOPETHIHUMH
mporao3amu, 30kpema 3 IBM-1 ta GVMI, mo miaTBepaxye iXHIO HaAIHICTD Y MOJEIIIOBaHH]I CTPYKTYPHOI €BOIIOIII B
sapax cepefHboi BaxKOcTi. KpiM Toro, TeopeTnyHi piBHI eHeprii Oy eKCTpanoiboBaHi Uil BUCOKOCIIIHOBUX CTaHIB,
AKi LIe He crocTepiranucs excrnepumentanbHo. s 1°Po, IBM-1 npornosye cran 16; mpu 4,06 MeB, cran 18] npu

4,96 MeB Ta cran 20; mpu 6,01 MeB. JIna %Po nependaueni piBui Bkmouarots 127 mpu 3,12 MeB, 147 npu

4,11 MeB Ta 16; mpm 5,20 MeB. Lli nepenbadeHHs pO3IMUPIOIOTH BiOMi CHEKTpU A0 criHy 20* Ta IpOMOHYIOTh
TEOPETUYHY OCHOBY JJISI MafOyTHBROI eKCIIepUMEHTaIbHOT TepeBipku. Li pe3ynbraT CpUsiOTh TIHOMIOMY pPO3YMiHHIO

KOJIEKTHBHUX 30y/PKeHb Ta AMHAMIKA CUMETPIT B 130TOITHOMY JIaHIIF031 TIOJIOHIIO.
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NUCLEAR STRUCTURE AND SYMMETRY EVOLUTION IN ***%2Po :
INSIGHTS FROM IBM-1, VMI, AND GVMI

In this study, three nuclear models — the Interacting Boson Model-1 (IBM-1), the Variable Moment of Inertia
(VMI), and its generalized form (Generalized Variable Moment of Inertia - GVMI) — were employed to investigate the
low-lying collective states of the even-even polonium isotopes *Po and %?Po. The models were used to compute
positive-parity energy levels E(L), transition energies Ey, reduced electric quadrupole transition probabilities B(E2), and
electric quadrupole moments Qy, based on available experimental data and ideal level schemes. Characteristic energy
ratios E (4,) /E(2)), E(6;) /E(2;), and E(8;) /E(2;) were evaluated to assess the dynamical symmetries of the nuclei
and compared with theoretical limits of the SU(5), SU(3), and O(6) symmetry groups. Results indicate that *°Po
exhibits dominant O(6) y-soft symmetry, while '°2Po displays transitional behavior between SU(5) and O(6).
Comparative analysis revealed good agreement between experimental data and theoretical predictions, particularly from
IBM-1 and GVMI, confirming their reliability in modeling structural evolution in medium-heavy nuclei. In addition,
theoretical energy levels were extrapolated for high-spin states not yet experimentally observed. For *Po, IBM-1
predicts the 16; state at 4.06 MeV, the 18] state at 4.96 MeV, and the 20; state at 6.01 MeV. For **?Po, the predicted

levels include 12; at 3.12 MeV, 14, at 4.11 MeV, and 16, at 5.20 MeV. These predictions extend the known spectra

up to spin 20" and offer a theoretical framework for future experimental validation. These findings contribute to a
deeper understanding of collective excitations and symmetry dynamics in the polonium isotopic chain.
Keywords: IBM-1, VMI, GVMI, *Po-192Po-isotopes, energy levels, dynamical symmetry.
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