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BEHAVIOUR OF B(E2)FOR THE h11=2 BAND TRANSITIONS IN 131La�E. Grodner, Ch. Droste, T. Morek, J. Srebrny,Nu
lear Physi
s Division, IEP, Warsaw UniversityHo»a 69, 00-681 Warsaw, PolandA.A. PasternakCy
lotron Laboratory, A.F. Io�e Physi
al Te
hni
al Institute194021, St. Petersburg, RussiaA. Wasilewski, W. Pªó
iennik, E. Ru
howskaThe Andrzej Soªtan Institute for Nu
lear Studies, 05-400 Otwo
k-�wierk, Polandand J. Kowna
kiHeavy Ion Laboratory, Warsaw University, Pasteura 5a, 02-093 Warsaw, Poland(Re
eived January 21, 2003)Lifetimes of ex
ited states with spin I� = 23=2� � 39=2� belonging tothe �h11=2 band in 131La have been measured using the DSA method.The 131La nu
lei were produ
ed in the 122Sn(14N,5n)131La rea
tion atE(14N) = 70MeV. Experimental data for the h11=2 band in 131La have been
ompared with the CQPC and TRS model 
al
ulations. The additional ex-periment has been done to determine the stopping power parameters.PACS numbers: 21.10.Tg, 23.20.Lv, 27.60.+j1. Introdu
tionThe energies, spins and parities of ex
ited states of the �h11=2 band in131La up to spin 43=2� are known from [1, 2℄. The lifetimes of the 11/2�,15/2�, 19/2�, 23/2� states were measured in [3℄ using the Re
oil Distan
eMethod. In our work we 
on
entrated on the higher states with shorter life-times that were determined using the Doppler Shift Attenuation Method.� Presented at the XXXVII Zakopane S
hool of Physi
s �Trends in Nu
lear Physi
s�,Zakopane, Poland, September 3�10, 2002.(2447)



2448 E. Grodner et al.The properties of the �h11=2 band in the odd-A nu
lei are parti
ularly in-teresting sin
e 
hiral bands observed re
ently in the odd�odd La nu
lei [4℄have similar 
on�guration. In these bands the odd proton also o

upiesh11=2 orbital. Hen
e, the knowledge of the 131La nu
leus 
an be helpful inunderstanding the stru
ture of the 
hiral bands.2. ExperimentalThe 131La nu
lei were produ
ed in the 122Sn(14N,5n)131La rea
tion ata beam energy of 70MeV. The beam was provided by the Warsaw University
y
lotron. The target thi
kness was 10 mg/
m2 whi
h allows re
oils to stopinside the target. 
�
 
oin
iden
es were 
olle
ted by the OSIRIS-II multi-dete
tor array whi
h 
onsists of 10 Compton-suppressed HPGe dete
tors.Lifetimes of the ex
ited states (with spins from 23=2� to 39=2�) belonging tothe �h11=2 band were measured using the Doppler Shift Attenuation Method.The line-shape analysis has been done using 
odes COMPA, GAMMA andSHAPE developed by Pasternak (see [5℄ and referen
es therein).2.1. Determination of the stopping power parametersThe knowledge of the slowing down pro
ess of the re
oils is the seri-ous problem in DSA measurements. The stopping power is given by two
omponents (see Fig. 1): ele
troni
 Se and nu
lear Sn stopping powers [6℄Se = �d"d��e = feke"1=2 ; (1)Sn = �d"d��n = fn"1=20:67�n + 2:07" ; (2)where " and � are energy and distan
e given in Lindhard's units, respe
tively;fe, fn, �n are stopping power 
alibration parameters. Results of Arstilaet al., [7℄ and our previous experiment [8℄ suggest that Ziegler values of theele
troni
 stopping power for velo
ities v=
 � 0:015 are too low. Therefore,we 
arried out the additional experiment, using the �semi-thi
k� method [8℄,to determine the stopping power parameters fe, fn and �n. In this experi-ment a 1.5 mg/
m2 natural Sn target has been used. From the line-shapeanalysis of 
 lines (474 keV(19=2� ! 15=2�), 642 keV (23=2� ! 19=2�) and785 keV(27=2� ! 23=2�)) belonging to 129La the parameters fe = 1:00 andfn = �n = 0:6 have been obtained. These parameters are in good agreementwith the Lindhard theory [6℄ and di�er signi�
antly from the values givenby Ziegler [9℄ (see Fig. 1).
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Energy [keV]Fig. 1. Left panel: ele
troni
 Se and nu
lear Sn stopping powers of 129La re
oils asa fun
tion of energy ". Solid lines represent our results, dotted lines � Ziegler'sdata. Right panel: results of the line-shape analysis for the 785 keV transition in129La. Solid and dotted lines stand for line-shapes obtained with stopping powerparameters determined in our work and in the Ziegler study, respe
tively.3. Results and interpretationThe experimental values of the redu
ed B(E2;I ! I�2) transition prob-abilities for the states belonging to the �h11=2 band measured in this workand in [3℄ are presented in Fig. 2. There are also shown the predi
tions of theCore Quasiparti
le Coupling model [10℄. Results marked as CQPC 
orre-sponds to the 
ase in whi
h the properties of even�even 130Ba 
ore have beendes
ribed in the frame of the rigid triaxial rotor. The theoreti
al 
al
ulationsdo not reprodu
e the diminishing values of B(E2) observed in the experi-ment for I� > 27=2�. The predi
tions of the Total Ruthian Surfa
e [11℄
al
ulations are also in disagreement with the experiment for I� > 27=2�(line marked TRS in Fig. 2). In the approa
h 
alled MOD CQPC the ex-perimental data (energies and B(E2) values up to I = 12) 
on
erning 130Bawere used to repla
e partly the theoreti
al ones. It is worth adding that theexperimental B(E2) values for intraband transitions between states of theyrast band in 130Ba in
rease with spin up to I � 6 and de
rease for I � 8.The standard rigid 3-axial rotor does not reprodu
e su
h behaviour. It isseen from Fig. 2, that results of the MOD CQPC 
al
ulations �t better tothe measured B(E2) values. This suggests that the redu
tion of 
olle
tivityfor I� > 27=2� in 131La results from the 
hange in the stru
ture of theeven�even 
ore.
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Fig. 2. Redu
ed transition probabilities. Open 
ir
les � experimental results ob-tained using the RDM method [3℄, full 
ir
les � results obtained in this work.Thin and thi
k solid lines are the results of the CQPC 
al
ulations with the 
oreproperties taken purely from the theory (rigid 3-axial rotor) and modi�ed by theexperimental data, respe
tively. Dot-dashed 
urve � the TRS 
al
ulations.4. Con
lusionsIt follows from our results, that the ele
tromagneti
 properties of the�h11=2 states in 131La are related to properties of 130Ba and a standard rigid3-axial rotor does not represent, at high spin states, the real 130Ba and 131Lanu
lei. One expe
ts that the B(E2) values for high spin states developed onthe 
hiral �h11=2 
 �h11=2 
on�guration may re�e
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