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hInstitute for Nu
lear Resear
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430 A.A. Pasternak et al.1. Introdu
tionThe present work is a part of systemati
 investigations of the 119I nu-
leus. Level s
heme of 119I was established in [1℄. The lifetimes of ex
itedstates 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 dis
ussed. The ex-periment was performed at the Tandem A

elerator Laboratory of the NielsBohr Institute. The 109Ag(13C,3n)119I rea
tion was used at a bombardingenergy of 54 MeV. The 
-
 
oin
iden
es were 
olle
ted and lifetime mea-surements (using Doppler Shift Attenuation and Re
oil Distan
e Methods)were performed using the NORDBALL array equiped with plunger devi
e.The details of experiment and data analysis are given in [2, 3℄.

Fig. 1. Partial level s
heme of 119I.2. Transition probabilitiesIn the present paper we 
on
entrate 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 ba
k-bending (whi
h o

urs 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
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kbending) 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(bla
k squares) and band 8 (open 
ir
les ). The results of 
al
ulations 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 (bla
k squares) 
ompared with results of
al
ulation based on Eq. (2). Dotted lines � 
al
ulations 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 - 
al
ulations taking into a

ount 
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 
al
ulations 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 
al
ulation [1℄ ex
ept Q0 = 4.1 eb forhigh spin part of band 4 whi
h was adjusted to reprodu
e absolute values ofB(E2).For band 4 one observes that also the B(M1) values in
rease rapidlyabove ba
kbending. This e�e
t 
an be explained by the �
on�i
t 
oupling�me
hanism. In our 
ase it is 
oupling of 2 neutrons in the h11=2 state with theg9=2 proton hole. The designation �
on�i
t 
oupling� is given to a 
ouplingof two angular momenta, originally restri
ted to 
ase of ve
tors perpendi
-ular to ea
h other [4, 5℄. Later on it was generalized to 
ases when anyangle, neither 0Æ nor 180Æ between angular momentum ve
tors is possibleand studied by lifetime measurements [6�8℄. Nowadays, similar me
hanismleading to 
oherent enhan
ement of M1 transitions has been dis
overed for4-qp bands [9℄ and for small deformation is 
alled �magneti
 rotation� [10℄.



432 A.A. Pasternak et al.Results of B(M1) 
al
ulations, shown in Fig. 2B were done using the for-mula [6℄ (similar to nowadays one � see e.g. [11℄), valid for any orientationof quasiparti
le 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 proje
tions of j1 and j2 on symmetry axis and 
olle
tiverotation axis respe
tively, 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 isdedu
ed 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 dedu
ed from alignment plot [1℄.Although ea
h neutron in the h11=2 state 
an be aligned to i� = 4 [12℄, butdue to blo
king e�e
t 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. Cal
ulations done with su
h parameters for 3-qp partof band 4 give satisfa
tory 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 whi
h takes into a

ount experimentalalignment i(h!) � i(I) is proposed. It follows from the experimental data [1℄that i(I) dependen
e 
an be approximated by a linear fun
tion: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 
al
ulate value ofK(I) from the following 
ondition:K2(I) + i2(I) = K20 + i2(I0) = 
onst: (4)In Fig. 2B the results of 
al
ulations using Eqs. (2)�(4) with K2 = 0 andi2 = 0 are shown by solid lines. It is the result of appli
ation of the �
on-�i
t 
oupling� approa
h in whi
h ve
tors j� and R are 
oupled. An angle �between them is de
reasing along a band. This kind of 
oupling in semi
las-si
al approximation is shown s
hemati
ally in Fig. 3. In Fig. 3A the 
ase for� = 90Æ 
orresponding to standard rotational approa
h is shown. Fig. 3Billustrates more general 
ase. Coupling des
ribed by Eq. (3) and Eq. (4) issimilar to one used in �shears� model [13,14℄, but here �shears� are built byj� and rotation R ve
tors.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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t 
oupling� of j� andR for 1-qp part of band 4 in a waysimilar to the shears me
hanism (Fig. 1 of [14℄). A � illustration of standard strong
oupling in rotational axially symmetri
 model (� = 90Æ, K� = 4:5 inside the band,no alignment). Proje
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on�i
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2IFig. 4. Experimental B(M1;I ! I � 1)/B(E2;I! I � 2) ratio for 1-qp stru
turein band 1 (
rosses) and band 4 (bla
k squares). Smooth lines - 
al
ulations usingstandard rotational formula: Eq. (1) for B(E2) and Eq. (2) for b(M1) (no alignment,K2 = 0 i2 = 0).In Fig. 4 experimental B(M1)/B(E2) values based only on bran
hingratios are 
ompared with results of 
al
ulations where standard rotationalformulae 1 and 2 with 
ondition K = 
onst, no alignment, K2 = 0, i2 = 0,were used. Fig. 4 shows that the results of 
al
ulations agree very well withexperimental B(M1)/B(E2) ratios although the theory does not reprodu
ethe absolute B(M1) and B(E2) values obtained from lifetime measurements(Fig. 2). It means that B(M1)/B(E2) ratio alone 
an leads to ambiguous
on
lusions.



434 A.A. Pasternak et al.3. SummaryUsing simple formula for �
on�i
t 
oupling� and its generalization for the
ase of 1-quasiparti
le with in
reasing alignments, one 
an well reprodu
e theB(M1) values for 1-qp, 3-qp and 1-qp 
oupled to 
-vibrations. Additionallyabsolute B(E2) values of 3-qp stru
ture are well reprodu
ed by the simplerotational formula. We found that B(M1)/B(E2) experimental ratio 
an bewell reprodu
ed by simple rotational formulae even in 
ase when absoluteB(M1) and B(E2) are not reprodu
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