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CONFLICT COUPLING IN THE �(g9=2)�1BANDS OF 119I�A.A. Pasternak, E.O. PodsvirovaA.F.Io�e Physial Tehnial Institute RAS, St. Petersbourg, RussiaJ. Srebrny, Ch. Droste, T. Morek, K. StarostaNulear Physis Division, IEP, University of Warsaw, PolandG.H. HagemannNiels Bohr Insitute, Copenhagen, DenmarkS. Juutinen, M. Piiparinen, S. Törmänen, A. VirtanenUniversity of Jyväskylä, Finlandand Yu.N. LobahInstitute for Nulear Researh UAS, Kiev, Ukraine(Reeived November 12, 1999)Lifetimes of 15 levels build on the �g9=2 hole state in the 119I nuleihave been measured. The Doppler Shift Attenuation and Reoil DistaneMethods were used. Modi�ed model of �on�it oupling�, being an ex-tension of �shears mehanism� model, reprodues experimental values ofB(M1).PACS numbers: 21.10.Re, 21.10.Tg, 27.60.+j
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430 A.A. Pasternak et al.1. IntrodutionThe present work is a part of systemati investigations of the 119I nu-leus. Level sheme of 119I was established in [1℄. The lifetimes of exitedstates in four bands formed by the h11=2 proton oupled to axially asym-metri ore were measured in [2, 3℄. In the present paper the lifetimes oflevels belonging to bands 1 and 4 (Fig. 1) are given and disussed. The ex-periment was performed at the Tandem Aelerator Laboratory of the NielsBohr Institute. The 109Ag(13C,3n)119I reation was used at a bombardingenergy of 54 MeV. The - oinidenes were olleted and lifetime mea-surements (using Doppler Shift Attenuation and Reoil Distane Methods)were performed using the NORDBALL array equiped with plunger devie.The details of experiment and data analysis are given in [2, 3℄.

Fig. 1. Partial level sheme of 119I.2. Transition probabilitiesIn the present paper we onentrate our attention on transition proba-bilities in bands 4 and 1. These bands (see Fig. 1) are interpreted as basedon strongly oupled g9=2 proton hole state. The levels of band 4 above bak-bending (whih ours at I�27/2) have (�g9=2)�1
(�h11=2))2 on�guration.The levels of the band 1 are interpreted as the -vibration built on the(�g9=2)�1 state.The results of our measurements are presented in Fig. 2. Very di�erentbehavior of B(E2) for band 1 (�20 W.u.), band 4 (�20 W.u. for states with



Con�it Coupling in the �(g9=2)�1 Bands of 119I 431I � 27/2 and �50 W.u. above bakbending) and band 8 (�130 W.u.) isobserved.
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2IFig. 2. A � experimental B(E2; I ! I � 2) values for band 1 (rosses), band 4(blak squares) and band 8 (open irles ). The results of alulations are based onEq. (1): dotted lines � for band 1 (K = 6:5, (�g9=2)�1 
 -vib.), and for low spinstates of band 4 (K = 4:5, (�g9=2)�1) and solid line for high spins states (K = 9:5,(�g9=2)�1 
 (�h11=2))2) of the band 4. B � experimental B(M1; I ! I � 1)values for band 1 (rosses) and band 4 (blak squares) ompared with results ofalulation based on Eq. (2). Dotted lines � alulations for band 1 (K1 = 6:5,K2 = 0, i2 = 0) and for low spin part of band 4 (K1 = 4:5, K2 = 0, i2 = 0), solidlines - alulations taking into aount onstant alignment of 3-qp part of band 4,and the i(I) model (Eq. (3) and (4)) for 1-qp part of band 4 and for band 1.Results of alulations shown in Fig. 2A were arried out in the frameof standard rotational formula with parameters orresponding to 119I:B(E2; Ii ! If ) = 114:4(Q0hIiK20jIfKi)2(W:u:): (1)Values of Q0 are taken from TRS alulation [1℄ exept Q0 = 4.1 eb forhigh spin part of band 4 whih was adjusted to reprodue absolute values ofB(E2).For band 4 one observes that also the B(M1) values inrease rapidlyabove bakbending. This e�et an be explained by the �on�it oupling�mehanism. In our ase it is oupling of 2 neutrons in the h11=2 state with theg9=2 proton hole. The designation �on�it oupling� is given to a ouplingof two angular momenta, originally restrited to ase of vetors perpendi-ular to eah other [4, 5℄. Later on it was generalized to ases when anyangle, neither 0Æ nor 180Æ between angular momentum vetors is possibleand studied by lifetime measurements [6�8℄. Nowadays, similar mehanismleading to oherent enhanement of M1 transitions has been disovered for4-qp bands [9℄ and for small deformation is alled �magneti rotation� [10℄.



432 A.A. Pasternak et al.Results of B(M1) alulations, shown in Fig. 2B were done using the for-mula [6℄ (similar to nowadays one � see e.g. [11℄), valid for any orientationof quasipartile spin j1 and j2 :B(M1; I ! I � 1) = 0:067(ap1� x2 � bx)2(W:u:) ; (2)where x = (K1 + K2)/I, a = K1g1� + K2g2�, b = i1g1� + i2g2�, K1,K2 and i1, i2 are projetions of j1 and j2 on symmetry axis and olletiverotation axis respetively, g1� = g1 - gR, g2� = g2 - gR and gR � 0.45.For 3-qp part of band 4, with on�guration (�g9=2)�1 
 (�h11=2)2 it isdedued from [12℄ that K1 = K� = 4.5, g1 = 1.27, K2 = 2K� = 5 and g2 =-0.21. The total alignment i = i1 + i2 � 8 is dedued from alignment plot [1℄.Although eah neutron in the h11=2 state an be aligned to i� = 4 [12℄, butdue to bloking e�et one has i2 < 2i� . Assuming that for �(g9=2)�1 statei1 � 1 (it follows from the initial alignment of band 4 � see Fig. 4 of [1℄)we have got i2 � 7. Calulations done with suh parameters for 3-qp partof band 4 give satisfatory agreement with the experimental data (Fig. 2)For 1-qp on�guration of band 4 and band 1 the standard rotationalformula (K1 = onst inside the band, no alignment, K2 = 0, i2 = 0) givesresults shown by dotted lines in Fig. 2B. The lines are far away from experi-mental points. For both ases a model whih takes into aount experimentalalignment i(h!) � i(I) is proposed. It follows from the experimental data [1℄that i(I) dependene an be approximated by a linear funtion:i(I) = i(I = K0) + � (I �K0) : (3)We took  = 0.33, K0 = 4.5 (band 4) and K0 = 6.5 (band 1) and i(K0)= 0.5 for both bands. Having i(I) from Eq. (3) one an alulate value ofK(I) from the following ondition:K2(I) + i2(I) = K20 + i2(I0) = onst: (4)In Fig. 2B the results of alulations using Eqs. (2)�(4) with K2 = 0 andi2 = 0 are shown by solid lines. It is the result of appliation of the �on-�it oupling� approah in whih vetors j� and R are oupled. An angle �between them is dereasing along a band. This kind of oupling in semilas-sial approximation is shown shematially in Fig. 3. In Fig. 3A the ase for� = 90Æ orresponding to standard rotational approah is shown. Fig. 3Billustrates more general ase. Coupling desribed by Eq. (3) and Eq. (4) issimilar to one used in �shears� model [13,14℄, but here �shears� are built byj� and rotation R vetors.Fig. 3A orresponds to one point (I = 17/2) on dotted line K� = 4.5,i� = 0 of Fig. 2B. Fig. 3B orresponds to the similar point on solid line ofFig. 2B for band 4.
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