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MAGNETIC ROTATION IN THE NUCLEUS 141Eu�Z. Marinkowska, T. Rzaa-Urban, Ch. Droste, T. MorekB. Czajkowska, W. Urban, R. Marinkowski, P. OlbratowskiInstitute of Experimental Physis, Warsaw University, PolandR.M. Lieder, H. Brans, W. Gast, H.M. Jager, L. MihailesuInstitut fur Kernphysik Forshungszentrum Julih, GermanyD. Bazzao, G. Faloni, R. Menegazzo, S. Lunardi,C. Rossi-AlvarezIstituto Nazionale di Fisia Nuleare, Sezione di Padova, ItalyG. de Angelis, E. Farnea, A. Gadea, D.R. Napoliand Z. PodolyakIstituto Nazionale di Fisia Nuleare, Laboratori Nazionali di Legnaro, Italy(Reeived November 6, 2002)The previously known level sheme of 141Eu nuleus was revised andsubstantially extended. Three dipole asades, haraterized by largeB(M1)/B(E2) ratios, have been found. Spin and parity assignments werebased on the angular distribution ratios and linear polarizations of -rays.The experimental results have been ompared with the alulations ofTilted Axis Cranking (TAC) model.PACS numbers: 21.10.Re, 21.60.Ev, 23.20.En, 27.60.+j1. IntrodutionOne of the most interesting results of last few years in nulear spe-trosopy is observation of rotational bands in almost spherial nulei. Thisnew type of exitation is represented by the rotation of a large magnetidipole around nulear spin and is alled Magneti Rotation (MR) [1℄. In the� Presented at the XXXVII Zakopane Shool of Physis �Trends in Nulear Physis�,Zakopane, Poland, September 3�10, 2002.(2319)



2320 Z. Marinkowskaontrary to the single-partile nature of the low-spin states, the dipole MRbands exhibit enhaned M1 transition strength. This kind of exitation hasbeen observed in some nulei with small deformation and with protons andneutrons numbers lose to magi ones (e.g. 105Sn, 110Cd, 139Sm, 198;199Pb).2. Experimental methodsThe study of high-spin states in the nuleus 141Eu was arried out withthe -detetor array EUROBALL III and the harged-partile detetor arrayISIS at the XTU tandem � linear aelerator (ALPI) ombination of theLaboratori di Legnaro, Italy. The EUROBALL III spetrometer onsistedof CLUSTER, CLOVER and TAPERED detetors. To populate high-spinstates in 141Eu the 99Ru(48Ti, 3p3n) reation at a beam energy of 240 MeVhas been used. The 99Ru target, enrihed to 95%, onsisted of four self-supporting metal foils with a total thikness of 0.84 mg/m2. The reoilveloity was v= = 3:4%. We have olleted over 4.5 �109 high fold events.�� ubes and matries of various types have been sorted using thesoftware pakage �Ana� [2℄. Data from ISIS arrays were used to selet re-ation hannel. Angular distribution ratios and -ray linear polarizations(measured using CLOVER detetors [3℄) of -transitions in 141Eu have beendedued from the EUROBALL data to establish the spin and parity of ex-ited states. 3. Results and disussionThe partial level sheme of 141Eu resulting from our data analysis isshown in Fig. 1. It has been onsiderably extended in exitation energy andspin with respet to the shemes previously published [4,5℄.In our data we have observed three dipole bands in the 141Eu nuleus,one, DB1 (Fig. 1.), for the �rst time. Results of angular distribution ratiosand preliminary results of analysis of polarization on�rm M1 harater of-transitions belonging to onsidered bands.The previously known dipole bands DB2 and DB3 have been extended.New E2 rossover transitions enable the ordering of the -ray transitions tobe established. The properties of observed dipole bands were alulated inthe frame of Tilted Axis Cranking (TAC) model. The parameter � of theQQ interation used in the TAC model alulations was saled from the Pbregion aording to � � A�5=3. Pairing was taken into aount by using gapenergies of �� = 0:92 and �� = 1:04 MeV as dedued from odd�even massdi�erenes. These values are taken from the work of Lieder et al., [6℄ andwere used for the neighboring nuleus 142Gd. The hemial potentials werehosen to reprodue the valene partile numbers. For DB2 and DB3 bandsthe quadrupole deformation parameter "2 was equal to �0:10 and �0:15,respetively (in both ases "4 was taken to be 0).
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Fig. 1. The partial level sheme of the 141Eu nuleus.The bandhead of DB2 was interpreted in [4,5℄ as arising from the�h�211=2�h11=2 on�guration. This on�guration is in agreement with resultsof our TAC alulations, whih assumed rotational-magneti harater ofthe band.The DB3 band (�h�211=2�h11=2g�29=2) results from DB2 due to breaking ofthe g9=2 proton�hole pair.
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Fig. 2. (a) B(M1)/B(E2) ratio vs. spin for the dipole bands DB2 and DB3 in141Eu. (b) Angular momentum vs. rotational frequeny for the dipole DB2 andDB3 bands in 141Eu. The thin lines onnet the data points. The broken linesresult from the TAC model alulations.The experimental values of the B(M1)/B(E2) ratio for the DB2 and DB3bands obtained in this work are presented in Fig. 2(a), and ompared withresults of the TAC model alulations. The slopes of both the theoretialurve and experimental one are similar. Fig. 2(b) shows the plots of angularmomentum vs. rotational frequeny. For the DB3 band there is reasonableagreement between experimental points and results of theoretial alula-tions was obtained. In ase of DB2 it was di�ult to follow the appropriateon�gurations due to the large level density and the presene of many levelrossings. REFERENCES[1℄ S. Frauendorf, Z. Phys. A358, 163 (1997).[2℄ W. Urban, Manhester University, Nulear Physis Report 1991�1992, p. 95.[3℄ K. Starosta et al., Nul. Instrum. Methods A423, 16 (1999).[4℄ H. Guven, et al., Z. Phys. A330, 437 (1988).[5℄ N. Xu, et al., Phys. Rev. C43, 2189 (1991).[6℄ R.M. Lieder et al., Eur. Phys. J. A13, 297 (2002).


