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ELECTROMAGNETIC E2 TRANSITIONPROBABILITIES IN 120Xe AND 118Te � N=66 NUCLEI�A.A. Pasternak, A.D. Efimov, E.O. PodsvirovaA.F. Io�e Physi
al-Te
hni
al Institute, 194021, St.-Petersburg, RussiaV.M. MikhajlovPhysi
al Institute of St.-Petersburg State University, RussiaJ. Srebrny, T. Morek, Ch. DrosteNu
lear Physi
s Division, IEP, Warsaw University, PolandY. SasakiTandem A

elerator Center, University of Tsukuba, JapanM. OshimaJapan Atomi
 Energy Resear
h Institute, Tokai-mura, JapanS. JuutinenDepartment of Physi
s, University of Jyväskylä, Finlandand G.B. HagemannThe Niels Bohr Institute, Copenhagen, Denmark(Re
eived April 6, 2001)Lifetimes of the yrast states in 120Xe and the ground state band belowand above band 
rossing in 118Te have been measured by DSAM in the111Cd(12C,3n) rea
tion and by DSAM and RDM in the 109Ag(13C,p3n) re-a
tion, respe
tively. The experimental data are 
ompared with 
al
ulationdone in the framework of the IBM1 model in the O(6) and SU(5) limits.PACS numbers: 21.10.Re, 21.10.Tg, 21.60.�n, 21.60.Ev� Presented at the High Spin Physi
s 2001 NATO Advan
ed Resear
h Workshop, ded-i
ated to the memory of Zdzisªaw Szyma«ski, Warsaw, Poland, February 6�10, 2001.(2719)



2720 A.A. Pasternak et al.1. Introdu
tionThe motivation for the lifetime study of 120Xe [1℄ and 118Te [2℄ was ourprevious investigation of 119I where lifetime of 60 levels in 10 bands havebeen measured [3,4℄. The energy stru
ture of the low-lying part of the yrastde
oupled negative parity band built on the h11=2 state in this nu
leus is verysimilar to the yrast state band below the ba
kbending in the neighbouring120Xe nu
leus (Fig. 1). This �gure also shows that the E2 �I=2 transitionsin the g9=2 band have energies similar to the 
orresponding E2 transitions inthe neighbouring 118Te nu
lei. The B(E2) values for the h11=2 and g9=2 bandsof 119I di�er from ea
h other [4℄, therefore, a 
omparison with 
orrespondingvalues in 118Te and 120Xe 
an be helpful to explain this fa
t. Before thiswork was done, only a few experimental lifetime values in 120Xe and 118Tenu
lei were known [5�7℄. For 118Te the only known data were given in [8℄for the 8+ and 10+ levels: 1.3+0:5�0:4 ps and 0.83+0:12�0:08 ps, respe
tively.
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Fig. 1. Ground state band levels in 118Te and 120Xe in 
omparison with �g9=2 and�h11=2 bands of 119I. Results of our lifetime measurements for 118Te and 120Xe areshown on the left and right part of �gure, respe
tively.



Ele
tromagneti
 E2 Transition Probabilities in 120Xe and 118Te : : : 27212. ExperimentLifetimes in 120Xe have been measured by the Doppler Shift Attenuationmethod (DSA) in the 111Cd(12C,3n) rea
tion at the beam energy of E =56 MeV [1℄. The experiment was performed at the JAERI Tandem A

el-erator (Japan). The 

 
oin
iden
es were 
olle
ted by the GEMINI array.A thi
k target (30 mg/
m2 metalli
 foil) has been used.Lifetimes in 118Te have been determined with the DSA and Re
oil Dis-tan
e (RD) methods using the 109Ag(13C,p3n) rea
tion at E = 54 MeV [2℄.The experiment was performed at TAL NBI (Denmark). The 

 
oin
i-den
es were 
olle
ted by the NORDBALL array. For the DSA method atarget of 5.7 mg/
m2 has been used. RD measurements have been doneusing a self-supporting 0.82 mg/
m2 target [3℄.The analysis of experimental 
-lineshapes was 
arried out using updatedversions of Monte-Carlo 
odes COMPA, GAMMA, SHAPE [3,9℄. The mainfeatures of the used approa
h are the following:(a) The kinemati
al spread of the initial re
oils is 
al
ulated on the basisof a statisti
al model taking into a

ount, step by step, the evaporationof light parti
les from the 
ompound nu
leus.(b) The slowing down and multiple s
attering of the re
oils 
an be 
al
u-lated for several stopping layers. Re
oil distan
e spe
tra are regardedas a spe
ial 
ase of DSA with three layers: a target, a va
uum anda stopper. More details 
on
erning the Re
oil Distan
e Doppler ShiftAttenuation (RDDSA) method 
an be found in Refs [3,11,12℄.(
) The number, the solid angles and the arrangement of 
-dete
tors arenot limited.(d) The number of levels and bran
hes of 
as
ade feeding is not limited.Sidefeeding 
as
ades from ea
h state to the level of interest are in
ludedinto the Monte-Carlo simulation. Any 
ondition of 

-
oin
iden
egating (�above�, �below� et
.) 
an be taken into a

ount by the Monte-Carlo te
hniques.(e) Overlapping Doppler broadened lines 
an be analysed using lifetimesas lineshape parameters.



2722 A.A. Pasternak et al.The Lindhard 
orre
tion fa
tors for ele
troni
 (fe) and nu
lear (fn) 
om-ponents of the stopping power of the re
oils have been measured by line-shape analysis using the �emi-thi
k target� method [9, 10℄ and values offe = 1.27�0.07 and fn = 0.77�0.07 have been obtained for the 
ase of the119I re
oils moving in the 109Ag target [3, 11℄. It follows from our measure-ments that for re
oil velo
ities v=
 = 1% the ele
troni
 stopping power takenfrom the tables of Ziegler et al. [12℄ (
omputer 
odes TRIM-95, SRIM-2000)
an be two times smaller than the experimental values, whereas the nu
learstopping power is 
lose the predi
ted one.To extra
t lifetimes of high spin states the sum of spe
tra gated belowthe line of interest was used. The sidefeeding e�e
tive time �sf is expe
tedto be small in both nu
lei [1, 2℄. From the pre
ise lineshape analysis of the819 keV 18+!16+ transition in 120Xe the value of �sf = 0.040�0.015 ps hasbeen evaluated.For the analysis of the high spin levels in 118Te, the sum of the spe
-tra taken from all 20 NORDBALL dete
tors have been used. Obtained in

Fig. 2. Analysis of the multiplet 
onsisting of the 600, 605, 611, 614 and 622 keVlines in 118Te. �bgr� � ba
kground lines, d1, d2 � spe
tra being the sum of spe
traobtained in the RD method for the target-stopper distan
es given in bra
kets.



Ele
tromagneti
 E2 Transition Probabilities in 120Xe and 118Te : : : 2723this way symmetri
al Doppler broadened 
 lines (
orresponding to relativelyshort lived levels) were analyzed [2℄. In the 
ase of 120Xe the DSA lineshapeanalysis of spe
tra gated on the �ight 
omponent of the 819 keV 18+!16+
 line as well as on 
 lines below the 10+ state has been done. As a result,the lifetimes of the 16+ and 10+ levels from the unresolved 773 keV doublet
onsisting of the 16+!14+ and 10+!8+ transitions have been extra
ted [1℄.Lifetimes of the 2+, 4+ and 6+ levels in 118Te have been evaluated fromthe RD spe
tra gated on the �ight 
omponent of the 753 keV 8+!6+ line.Sin
e the 615, 600, and 606 keV lines, 
orresponding to the 6+!4+, 4+!2+,and 2+!0+ transitions are overlapping ea
h other, � values were determinedby the RDDSA method [2℄ (Fig. 2).3. Dis
ussionOne of the �rst attempts of des
ribing the ex
itation energies and B(E2)values in the ba
kbending region has been done using a model based onthe IBM1 model, whi
h involved high-spin phonons in addition to s- andd-bosons [13℄. This approa
h has been improved by using mi
ros
opi
 
al-
ulations and was applied to 110Cd and 126Ba [14,15℄. A detailed des
riptionof this model, named IBM+2qp, is presented in [15℄. The last developmentsof this model applied to 118Te and 120Xe are presented in Refs [1,2,16℄. Sin
eonly in a few 
ases the B(E2) values in ba
kbending region are known, we
ompare the 120Xe data with the re
ent information about the 128Ba nu-
leus [17℄. The results are presented in the left panel of Fig. 3. It is easy tosee that in both nu
lei 
orresponding O(6) limits overestimate the experi-mental B(E2) values near the ba
kbending region.It 
an be seen in Fig. 1 that energies of levels belonging to the de
oupled�h11=2 band in 119I are similar to the yrast band states of 120Xe. The B(E2)values presented in Fig. 3 (left panel) show that the 
olle
tivity of the �h11=2band is even higher than that of the yrast band in 120Xe. It 
an be due to
ore polarization e�e
ts. The situation for the strongly 
oupled g9=2 bandin 119I turns out to be more 
omplex. Fig. 3 (right panel) shows that E2transition probabilities for the g9=2 band in 119I are signi�
antly smallerthan the 
orresponding values for the low spin levels of 120Xe and even118Te. Moreover, there is a di�eren
e in the spin-dependen
e of the B(E2)values for 119I and 118Te. Fig. 3 (right panel) shows that the B(E2) valuesfor the ground state band in 118Te in
rease with spin, in 
ontradi
tion withthe theoreti
al results of the IBM1 model in the O(6) limit, but they are
lose to the SU(5) limit. It is of interest, that in 119I above ba
kbending theB(E2) values and their spin-dependen
e drasti
ally di�er from the low-spinregion of the 119I band but are similar to those of the low spin states of118Te.
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I  Fig. 3. Experimental spin dependen
e of B(E2) in 120Xe, 128Ba, 119I (left panel)and 118Te, 119I (right panel). The spin values for bands 
ontaining the �h11=2 and�g9=2 orbitals are shifted by spin value of their bandheads.4. SummaryThe level energies in the �h11=2 de
oupled band of 119I is similar to the120Xe 
ore and 
olle
tivity of de
oupled band seems to be higher than thatin 120Xe. The energies in the �g9=2 rotational band of 119I are similar tothe 118Te ground state band (Fig. 1) but the B(E2) values are drasti
allysmaller than the 
orresponding values in 118Te. The low 
olle
tivity of theg9=2 band below ba
kbending has to be a

ounted for and this is a 
hallengeto the theory. It is worth adding that the lifetimes obtained for 118Te giveus the unique possibility to analyse B(E2) values in the 
olle
tive groundstate band above the band 
rossing. The interpretation of the B(E2) values,measured for 118Te and 120Xe, within the IBMF model with two intera
tingquasiparti
les is presented in the paper of E�mov et al. [16℄.We would like to thank S.G. Rohozi«ski and R.M. Lieder for enlighteningdis
ussions and 
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