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OU3HKA 2JIEMEHTAPHBIX YACTHULL U ATOMHOI'O S PA. TEOPUA

NUCLEAR SHAPE PHASE TRANSITIONS USING IBM

APPLIED TO ERBIUM AND RUTHENIUM NUCLEI

M. Ramadan, A. M. Khalaf, M. Kotb', M. D. Okasha
Al-Azhar University, Cairo

The Hamiltonian of the sd-version of the interacting boson model (IBM) is written in the
consistent @-form and used to establish the nuclear shape phase transitional structures. The
potential energy surfaces (PESs) corresponding to the consistent-Q Hamiltonian are obtained
by using the intrinsic coherent state formalism which introduces the shape variables g and ~.
The quadrupole—quadrupole interaction is constructed in terms of a new external factor as a linear
function of the total number of bosons. The effect of this factor on the position of critical points
is studied. We showed that the critical points take different positions for different choice of this
external factor, the larger the factor value the smaller the critical point value. For applications to
our model, the erbium (Er) and ruthenium (Ru) isotopic chains are taken as examples in illustrating
the U(5)-Su(3) and U(5)-O(6) shape phase transitions, respectively. Some selected energy levels
and reduced E2 transition probabilities B(E2) for each nucleus are calculated to adjust the model
parameters by using a simulated computer search fitting program to fit the experimental data with
the IBM calculations by minimizing the root-mean-square deviation between the experimental
energies and reduced electric quadrupole transition probabilities and the calculated ones.

[amuabroHnan sd-BepcHM Moe M B3auMOAeHCTBYOLIUX 6o30HOB (MBDB) 3anucan B mnociemno-
BaTe/IbHOH (Q-popMe M HCIOJb3yeTcs AJsi YCTAHOBJIEHHS (Pa30BbIX MePEXOIHBIX CTPYKTYP silepHOH
¢opmel. [ToBepxHocTH noteHuuanvHoit sHepruu (I1I19), cooTBeTcTByMOLIME (Q-COrIACOBAHHOMY Ta-
MHJIbTOHHAHY, MOJYYaloTCs C [OMOLLbIO BHYTPEHHErO KOTEPEHTHOro (opMasju3Ma COCTOSHHH, KO-
TOpbI BBOAWT NepeMeHHble GopMbl B U . KBagpynosb-KBaapynosbHOe B3aUMOAEHCTBHE CTPOUTCH
B TEPMHHAX HOBOTO BHEIIHero (akTopa KaK JHUHEHHOH (yHKLHH MOJHOrOo yncaa 6030HoB. Mayyaercs
BJIMSIHME 3TOTO (aKTOpa Ha MOJIO’KEHHe KPUTHUECKHX Touek. [IoKkasaHo, 4To KpUTHUECKHEe TOYKH 3a-
HHUMalOT pasHble MOJIOXKEHHs NIPU PA3JUYHOM BbIGOPE STOTO BHELIHEro (pakTopa, MpUdyeM ueM OOoJiblie
3HayeHHe (pakTopa, TeM MeHblle 3HayeHHe KPUTHYeCKOH ToukH. [IpencraBieHHass MolesNb pPacCMOT-
peHa B NPHMEHEHHH K M30TONHYECKHM LenoykaM 3pOus U pyTeHHs, KOTopble OBLIM HCIIO0Jb30BaHBL
Js wioctpaurdd (asoBbix nepexonoB (opmbl U(5)-Su(3) u U(5)-O(6) coorBerctBeHHo. [lapa-
MEeTPbl MOJEJH HACTPAUBAIOTCS MOATOHKOH BBIUMC/ISAEMbIX 3HAUEHHH ONpelesleHHbIX HepPreTHUeCKHX
YPOBHeH U TpHBeNeHHBIX BeposiTHocTell E2-mepexoga B(E2) mjsi KaXIOro U3 siiep ¢ MOMOLIbIO
KOMIBIOTEPHON CHUMYJISILAM K COOTBETCTBYIOLIMM 3SKCIIEPUMEHTaJbHBIM NaHHBIM B paMKax MOJENH
MBDB nyrteM MUHHUMH3aLHMH CpeLHEKBAAPAaTHYHOrO OTKJOHEHHS MOIEJbHBIX M 3KCIEePHMEHTa/bHbIX
3HAYeHUH SHEPTHH M NPHUBEIEHHbIX BEPOATHOCTEH 3JEKTPUYECKUX KBaAPYIOJIbHbIX MEPEXOI0B.
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