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The particle rotor model (PRM) is extended to couple several valence neutrons (ny = 2, 4, 8,
10) to an axially symmetric deformed rotor core containing even number of protons and neutrons
and provided with variable moments of inertia (VMI). The considered valence neutrons move in
deformed Woods—Saxon potential and confined to an 4,3/, subshell with projections Q = 1/2, 3/2,
5/2 and 7/2. We have performed all complete Coriolis band mixing calculations and noticed that the
Coriolis interaction is more and more attenuated when more neutrons are added. The dimensions
of our Hamiltonian matrices are very large, so we used the Davidson method for diagonalization
to extract the eigenvalues (energies) and the eigenvectors. As a particular example for our explicit
numerical calculations, we present the case for two valence particles ny = 2 occupying two
Nilsson levels with Q1 = £1/2 and Q2 = £3/2 (matrix 4 x 4). For ny = 4 in three levels with
U = £1/2, Q2 = £3/2, Q3 = £5/2, the matrix is of order 9 x 9, etc. It is found that for only
two valence neutrons a sharp backbending happens; and when increasing the number of valence
neutrons, the backbending decreases, that is, a smooth-back respective unbending happens. The
proposed model has been apglied to study the behavior of the yrast positive parity states in even-
even hafnium isotopes %271"2Hi. The calculated energy levels agree excellently with experimental
data up to spin I™ = 36™. The backbending observed in the yrast and positive parity state in Hf
nuclei are attributed to band crossing with rotation aligned 7,5/, neutrons bands. The 162, 164 1y§
isotopes show strong backbending and then the backbending becomes less severe with increasing
neutron numbers. The behavior of aligned angular momentum, which characterizes the rotational
bands, is also discussed.

Mogesb 4acTHLBI-POTOPA paCLIMPeHa HAMH [0 ydeTa CBsI3M HECKOJbKMX BaJIEHTHBIX HEHTPOHOB
(ny = 2, 4, 8, 10) ¢ akcHaJIbHO-CHMMETPHUHBIM JIe(OPMHUPOBAHHBIM KOPOM POTOpA, COZEPKAIIUM
YeTHOe YMCJIO TIPOTOHOB U HEHTPOHOB, M TakKKe H3MeHsomUXcss MoMeHToB HHepunu (MMHU). Pac-
cMaTpHBaeMble BaleHTHbIE HEHTPOHBI ABHTralOTCs B Ae(OpPMHPOBAHHOM NoTeHIHane Bynca-Cakcona
B MpejiesiaX NoJ060JIOUKH 413/ ¢ Npoekuuamu Q = 1/2, 3/2,5/2 u 7/2. B pa6ore Gbliy npoBesieHEl
BCe TOJIHBIE BBIYHC/IEHHs moJoc cMmelnBaHus Kopuosanca. M 6bl1o 3aMedeHo, 4To B3aMMOAEHCTBHE
Kopuosica ocnaGeBaer ¢ yBesnHueHHeM YHc/Ia HeHTpOHOB. Tak Kak pPasMepHOCTH yUYHTHIBAEMbIX B
BBIYHC/IEHUSIX MaTpHL, [aMH/IbTOHA OYeHb GoJbIIMe, GBI HCIONB30BaH MeTon [3BHICOHA NJS HX
AHaroHa/M3aLHK C LEeJbI0 0yJYeHHs COOCTBEHHBIX 3HAYeHHH (3Hepruil) U cOOCTBEHHBIX BEKTOPOB.
B npusoxeHun K padoTe MPUBOLUTCA NPHMED YHCJAEHHBIX PAcueToB A/ CJIydas ABYX BaJIeHTHBIX
4acTUl ny = 2, 3aHHMaIKX ABa ypoBHs Husbccona ¢ Qy = £1/2 u Qy = £3/2 (marpuua
4 x 4). B ciyyae ny = 4 Ha Tpex ypoBHAX ¢ 1 = +1/2, Qo = £3/2, Q3 = £5/2 maTpuua umeer
pasmepHOCTb mopsiaka 9 X 9 W T. 4. PacueTsl MokasbiBalOT, YTO AJIsi CJAydYasi TOJIBKO [ABYX BaJeHT-
HBEIX HEHTPOHOB MMeeT MeCTO pe3KHH OeKOEeHIHHT, a NMPH yBeJH4YeHHH YHC/IA BaJeHTHBIX HEHTPOHOB
O6exOeHIUHT YMeHbIIaeTcs, T. €. IPOUCXOAUT MJIaBHOe ocjabseHue sddekra Gexkbenaunra. [Ipensa-
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raemasi B pa6oTe Mofie/1b NMPHUMeHsIeTCs AJIl U3yUeHHs MOBefileHHsl yrast MoJI0XKHUTeNbHBIX COCTOSTHUH
10 YeTHOCTH YEeTHO-YETHHIX H30TONOB raduus '2~'">Hf. Briuuc/iseMble IPY 3TOM YPOBHH SHEPIUHU
MpeKpacHo COMVIacyloTCs ¢ SKCIepHMeHTaJlbHbIMU JaHHBIMH BIUIOTh 0 cnuHa I™ = 367 . Bex6en-
IMHT, HaOJrofaeMblil B yrast, W MmoJioXuTe/sbHOE cOCTOsiHMe 4eTHOCTH B sapax HI ob6bscHsitorcs
TepeceyeHreM IOJIOChl C BpallleHHeM BIOJb M0JI0C HEHTPOHOB C 413/2. M3oTombl 162, 164Hf nemon-
CTPUPYIOT CHJIbHBIH GeKOeHAMHT, KOTOPbIH yMeHbIIaeTcs C yBeJHUeHHeM uuciaa HelTpoHOB. Takike
00cy»KaaeTcsl MOBeleHHe BBICTPOEHHOrO yIJI0BOTO MOMEHTA, XapaKTepH3YIOIIero MoJochl BpPalleHHs .
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