. M. Haced*, E. T. Enunadi, C. M. Eab-Kani
Kadgpeopa gpizuxu, paxynemem npupoonuuux nayk, Yuicepcumem Tpinoni, Tpinoni, Jligis

*Binnosinansuuii aBrop: delenda_nasef@yahoo.com

TEOPETUYHE JOCJIPKEHHSI TAPHO-IIAPHUX 130TOMIB 8 Yh
3 BAKOPUCTAHHSIM MOJIEJII BBAEMOJIIIOUUX BEKTOPHUX FO30HIB

Ile TeopernuHe MOCTIDKEHHS IIPUCBSIYEHO BUBUEHHIO BJIACTHBOCTEH IApHO-TIAPHUX 130TOIMIB 1627177%Yb

BUKOPHCTAaHHAM MOJIENi B3aeMOJif0YNX BekTopHHX 0030HIB (IVBM). Hama pobota 30cepemxena Ha OymoBi
€HEepreTUYHOI CMYTH, OB A3aHOI 3 OCHOBHHM CTaHOM, Ta CMYTH 3 HETaTHBHOIO ITApHICTIO, IO 3a0e3medye po3yMiHHSI
¢dopm i cumetpii nux saep. Kpim Toro, Mu goCmimpKyeMo KOJIEKTHBHI BIACTHBOCTI WX 130TOIIIB, Taki K 00epTaibHUH 1
KONMBAJIBHHAN PyX, @ TaKOX IX MO€NHAaHHA. Pe3yibTaTH HAIIOrO TEOPETHYHOIO aHaNli3y BHCBITIIOIOTH €BOIIOLIIO
CTPYKTYPH 130TOIIIB iTepOifo 3i 30UIBLICHHSIM 4WCla HEHTpOHIB. [IOpIBHSHHS HAIUX TEOPETHYHHX DPE3yNbTATIB 3
eKCIIEPUMEHTAILPHUMHI JaHUMHU Jla€ IiHHY iH(QOpMAI[I0 PO SAEPHY CTPYKTYpy UIHMX I30TOMIB 1 MiATBEPIKYE
edpexruBHicTs [VBM B omnuci kKoneKTHBHUX siBUIL. Mu BukopucroByemo [VBM st nociipkeHHs TUHAMIYHOT cUMeTpil
162-178

MapHO-TIAPHUX 130TOIIB 70YD. AmHanisyroun mapamerpu 3BOPOTHOTO 3IHHAHHS, PO3XWTYBAHHS, MH BH3HAYa€EMO
. . . . 162 .
OCHOBHI CHMETpii, 110 KePYIOTh IMOBEAIHKOI LHX i30TOMIB. Pe3ynbTaTi MOKasyoTh, 0 YD Mae cumerpio O(6),

164_16760Yb MaroTh nepexiany O(6) — SU(3) cumerpiro, a 168_177%Yb — SUQ3) cumerpito. Y migcymky, IVBM € HagiiHuM

1 KOPUCHUM METOAOM JUIsl JOCITIKeHb B sACPHIA (i3WIl, OCKIIBKH I MOJCIb 3a0e3nedye pe3yibTaTd, 1Mo A00pe
Y3roJKyroTbCs 3 Bi):[HOBiI[HI/IMI/I CKCIICPUMEHTAJIbHUMHU JTaHUMU.

Kniouosi cnosa: 3BOPOTHE 3TMHAHHS, JWHAMIYHA CHUMETpis, CepelnHHa OOOJIOHKA, siIepHa MOJENb, TECT Ha
CHIBBIJHOIICHHS, PO3XUTYBaHHSI.
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ATHEORETICAL STUDY OF EVEN-EVEN ‘*™?Yb ISOTOPES
USING INTERACTING VECTOR BOSON MODEL

This theoretical study investigates the properties of even-even *>8vh isotopes using the interacting vector boson

model (IVBM). Our study focuses on the ground state band and negative parity band energy-level patterns, which
provide insights into the shapes and symmetries of these nuclei. Furthermore, we investigate the collective properties of
these isotopes, such as rotational and vibrational motion, as well as their interplay. The results of our theoretical analysis
shed light on the structural evolution of ytterbium isotopes with increasing neutron numbers. The comparison of our
theoretical predictions with experimental data will provide valuable insights into the nuclear structure of these isotopes
and help validate the IVBM model’s effectiveness in describing collective phenomena. This theoretical study employs

the IVBM to investigate the dynamic symmetry of even-even 162’17780Yb isotopes. By conducting tests such as the ratio,

backbending, and staggering analyses, we aim to determine the underlying symmetries governing the behavior of these

isotopes. These results indicate that *53Yb possess O(6) symmetry, b have transition O(6) — SU(3) symmetry,

and 168’177%Yb possess — SU(3) symmetry. The study’s outcomes show that the IVBM is dependable and useful for

nuclear physics research because it aligns well with the corresponding experimental data.
Keywords: backbending, dynamic symmetry, midshell, nuclear model, ratio test, staggering.
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