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The structural properties of the even—even nucleus '®*Po have been investigated using the
Interacting Boson Model (IBM-1), the Variable Moment of Inertia (VMI) model, and its generalized
extension (GVMI). Available experimental level energies were used as input data, and additional
observables — excitation energies, energy ratios, reduced electric transition probabilities B(E2),
and electric quadrupole moments (Q;) — were calculated with the IBMT.FOR code. The IBM-1
Hamiltonian was diagonalized for N = 9 bosons, with effective charges fitted via the B(FE2).dat
input scheme.

The results show that IBM-1 reproduces the low-spin spectrum and transition rates well,
while VMI and GVMI better capture the upward curvature of the ground band at higher spin.
The experimental energy ratios (R4/o = 2.15, Rg/2 = 3.59, Rg/» = 3.66) lie close to the SU(5)
vibrational limit and far from the SU(3) rotor, placing ***Po on the SU(5)—O(6) side of the Casten
triangle. The B(E2) data are reproduced within ~20%, while the model predicts a distinctive
rise—collapse—recovery pattern at higher spin due to SU(5)—O(6) interference. For the reduced
transition probability, the experimental value of B(FE2;2] — 0F) was 0.2225e-b?, while the
theoretical calculation yielded a value of 0.18 e-b?. The calculated quadrupole moments @ of the
five 2% states exhibit alternating signs, consistent with v-softness and strong state mixing. It
was found that the experimental value of @ is 5.5 e-b, which is in excellent agreement with
the theoretical prediction of 5.5 e - b. For '*Po, the ground-state and ~-bands were analyzed using
[BM-1, VMI, and GVMI models, enabling the prediction of levels not yet experimentally confirmed.
Several tentative experimental values were supported by the models, with VMI and GVMI showing
the closest agreement (x* = 0.000091 and 0.000001, respectively).

The IBM-1 framework, supported by VMI/GVMI trends, provides a reliable description of
its structure, while the predicted high-spin B(E2) transitions and quadrupole moments remain
decisive tests for future experiments.

CTpyKTypHBIe CBOHCTBA YeTHO-ueTHOro siapa %4Po GblLIH HccIeN0BaHbl ¢ HCMIONb30BAHHEM MOJIe-
JId B3auMopeHcTByoIUX 6030H0B (MBB-1), Monenu nepemenHoro mMomenta nHepuun ([IMHU) u ee
o6061enHoro paciupenus (OIIMU). B kauecTBe BXOOHBIX JAaHHBIX MCIOJNb30BAJINCh SHEPTHUH YPOB-
Hel, NOCTYIHble U3 JKCIIePUMEHTaNbHBIX JaHHBIX, a JOMOJHHUTeJNbHble HaOJI0naeMble BEJIUYUHBl —
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9HEPTUU BO30YKJIEHHsl, COOTHOLIEHHs SHEPruil, NpHBeleHHble BEPOSTHOCTH 3JE€KTPUUECKUX Iepe-
xo108 B(E2) u 3/1eKTpUuecKre KBaApymno/bHble MOMeHTb ((;) — ObIM BBIUMCJEHB C MOMOLIBIO
kona IBMT.FOR. l'amunbronnan MBDB-1 6bi1 nuaronanusupoBan miasi N = 9 6030HOB, NpU 3TOM
3¢ (heKTHBHBIE 3apsiibl OblIK MOMYyUeHbl U3 (DHUTA C MOMOLIbI0 BBOAHOH cxeMbl B(E2).dat.

Pesynbratel mokasniatoT, yto MBB-1 xopoliio BocpoM3BOAUT HH3KOCHHMHOBBIH CHEKTP H CKO-
pocTtu mepexonoB, B To BpeMms kak [IMW un OIIMMU nydine Bocnpou3BoAsIT HaNpaB/eHHYIO BBepX
KPUBH3HY OCHOBHOH I0JIOCH NpPU OOJBIIMX CIHHAX. DKCIEPUMEHTaJbHble COOTHOLIEHHS SHEPruil
(Raj2 = 2,15, Rg/2 = 3,59, Rg/o = 3,66) Haxomparcss 6JM3KO K mpefeny Konebauuit SU(5) u na-
neko oT potopa SU(3), uTo cooTBeTCTByeT HaxoxieHHio axpa ‘**Po ua cropone SU(5)—O(6)
TpeyrosbHnka Kacrena. [anuble B(E2) BOCHPOHU3BOAATCS C TOYHOCTBIO A0 ~ 20%, B TO BpeMsi
KaK MoJesb NpeicKasblBaeT XapaKTePHYI0 KapTHHY HapacTaHUSI-CIafa—BOCCTAHOBJEHHS NpH Gosee
BBICOKOM BpallleHHH U3-3a UHTepthepeHuun SU(5)—O(6). lns npuBeleHHO! BepOSTHOCTH Nepexona
3KCTIepHMeHTaNbHas BeuunHa B(FE2;27 — 0F) okasanace 0,2225e-b?, B To Bpems Kak Teope-
THYECKOe BhIYMCTeHHe naeT sHauenue 0,18 e-b”. PaccumTaHHBIE KBafpYyMONbHEE MOMEHTH (Q MATH
cocTostHUH 27 MMeloT yepenylolMecs 3HAKH, YTO COMIACYEeTCS C Y-MATKOCTBIO M CHJIbHBIM CMeIIH-
BaHWEM COCTOSIHMH. Bbljio 06HapyKeHO, UTO SKClEpUMeHTalbHOe 3HaueHHe () cocTaBjseT 5,5 e-b,
YTO HAXONWTCA B OTJIMUHOM COTJIACHH C TeOpeTHUeCKMM Mpeickasanuem 5,5 e-b. g aapa '**Po
OCHOBHOE COCTOSIHHME U -y-TIOJIOCHI OBLIN MPOaHAJU3UpPOBaHbl ¢ moMollbio Moneneii MBB-1, [IMU u
OITIMU, uto no3BoJINJIO NpeNcKa3aTb YPOBHH, ellle He NOATBEPKIeHHbIe SKCepuMeHTa bHO. Monenu
MOATBEPANIN HECKOJIBKO NPeBapUTENbHBIX IKCIIepUMeHTaNbHEIX 3HaueHuH, npuueM [IMU u OTIMU
TIPOIeMOHCTPHPOBAH Haubosee 6u3Koe cormacke (x> = 0,000091 u 0,000001 coOTBETCTBEHHO).

[Tnarpopma MBB-1, nopnepxkuaemasi Tpennamu [IMHU/OIIMU, o6ecrieynBaeT HaIekKHOE OIMHU-
canne cTpyKTypH fapa ' Po, B To BpeMs Kak NpejicKa3aHHble BLICOKOCTHHOBEIE mepexonsl B(E2)
U KBaJPYIOJbHEIE MOMEHTbl OCTAIOTCS PELIAIOMIUMH TeCTaMU Il OYAYLIUX SKCIEPUMEHTOB.
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