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PARTICLE-OCTUPOLE VIBRATIONCOUPLING NEAR 208Pb�M. Rejmunda;b, K.H. Maier, R. Brodad, B. Fornald, M. Lahd,J. Wrzesi«skid, J. Blomqviste, A. Gadeaf , J. Gerla,M. Górskaa;b, H. Grawea, M. Kaspara, H. Shaffnera,Ch. Shlegela, R. Shubarta and H. J.WollersheimaaGesellshaft für ShwerionenforshungPlank Straÿe 1, D-64291 Darmstadt, GermanybNulear Physis Division, Institute of Experimental Physis, Warsaw UniversityHo»a 69, 00-681 Warszawa, PolandHahn-Meitner-Institut, Berlin, GermanydNiewodniza«ski Institute of Nulear PhysisRadzikowskiego 152, 31-342 Kraków, PolandeRoyal Institute of Tehnology, Physis Department FresatiStokholm, SwedenfInstituto Nazionale di Fisia Nuleare, Laboratori Nazionali di LegnaroLegnaro, Italy(Reeived February 10, 1999)High spin states in nulei around 208Pb were populated in deep inelastiollisions of 136Xe, and 208Pb projetiles with 208Pb targets at beam ener-gies about 12% above the Coulomb barrier. New states in nulei in viinityof 208Pb have been found that are resulting from oupling of one and twovalene quasi-partiles to the lowest 3� exitation of 208Pb ore. The re-sults are presented and disussed in the frame of the Partile-OtupoleVibration Coupling model.PACS numbers: 21.60.Ev, 23.20.Lv, 25.70.Lm, 27.80.+wThe low lying states of the nulei in the viinity of 208Pb result fromthe exitation of very few partiles or holes due to the double shell losureof the 208Pb ore. The presene of the low lying olletive 3� state ofthe ore nuleus, that is interpreted to be a surfae vibration of otupoleharater, is also very important for the struture of the lowest exited� Presented at the XXXIII Zakopane Shool of Physis, Zakopane, Poland, September1�9, 1998. (733)



734 M. Rejmund et al.states in these nulei. Many levels in the nulei lose to 208Pb ombine thisolletive otupole exitation with the exitation of single quasi-partiles.There is a oupling between the single partile struture and the otupolephonon, that is essential for the properties of these states. This subjet hasbeen theoretially treated in detail by Hamamoto [1, 2℄.In the present study heavy ion beams of 5.7 A�MeV 136Xe and of6.5 A�MeV 208Pb were used to bombard a 30 mg/m2 208Pb target (98.7%enrihed). Exited states in neutron rih nulei were populated in deepinelasti ollisions. Gamma rays were measured in �ve EUROBALL HPGe-Cluster detetors [3℄ of total photo peak e�ieny of �2.2% at 1.33 MeVand in the CRYSTAL BALL array [4℄ of total photo peak e�ieny of �53%at 1.33 MeV.
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2300 2400 2500 2600 2700Fig. 1. The high energy part of the total projetion of the prompt-prompt E-Eoinidene matrix from the experiment with 208Pb beam.The part of the measured E-E projetion around 2615 keV, the energyof the 3� otupole vibrational state in 208Pb, is shown in Fig. 1. Manystrong  transitions are evident. Most of these  lines ould be identi�edas is indiated in Fig. 1; the information on these transitions is summarizedin Table I. All these transitions are interpreted as deexiting an otupolevibration built on the states of highest spin formed by one or two quasi-partiles. The new states are assumed to result from strethed angularmomentum oupling. The detailed disussion of these states is desribedelsewhere [5, 11℄. Here we present brie�y an example of states observed in209Pb.
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736 M. Rejmund et al. TABLE IHigh energy transitions observed in nulei around 208Pb. These transitions areinterpreted as E3-transitions depopulating otupole exitations on top of high spinfew partile states as presented. j�f i is the leading on�guration of �nal state andj�ii � j�f � 3�i is that of initial state.Nuleus E Ei I�i Ef I�f j�f i Ref[keV℄ [keV℄ [~℄ [keV℄ [~℄206Tl 2333 4976 (15+) 2643 (12�) �1h�111=2�1i�113=2 [5℄207Tl 2465 3813 (17=2+) 1348 11=2� �1h�111=2 [5℄206Pb 2559 5218 12+ 2658 9� �1i�113=22f�15=2 [5℄206Pb 2403 6430 15� 4027 12+ �1i�213=2 [6℄207Pb 2485 4118 (19=2�) 1633 13=2+ �1i�113=2 [7, 8℄208Pb 2318 9062 (17+) 6744 14� �1j15=21i�113=2 [8℄209Pb 2419 3842 (21=2+) 1423 15=2� �1j15=2 [5, 9℄209Bi 2741 2741 15=2+ 0 9=2� �1h9=2 [10℄The presented ase shows the great importane of this oupling for lowlying exitations in nulei in the 208Pb region; whih is due to the largeoupling strength. The relevant states are on or lose to the yrast line,where the level density is low, and are espeially well suited to explore thepartile-otupole vibration oupling phenomenon.REFERENCES[1℄ I. Hamamoto, Nul. Phys. A126, 545 (1969).[2℄ I. Hamamoto, Nul. Phys. A141, 1 (1970).[3℄ J. Eberth, Pro. Conf. on Physis from Large -ray Detetor Arrays, August2-6, 1994, Berkeley, Ca., USA, vol. II, LBL-35687, p. 160.[4℄ V. Metag, et al., Leture Notes in Physis 178, ISBN 3-540-12001-7 Springer-Verlag Berlin Heidelberg New York Tokyo, 163 (1983).[5℄ M. Rejmund, PhD thesis, GSI DISS. 99-03, 1999.[6℄ J. Blomqvist, et al., Nul. Phys. A554, 45, (1993).[7℄ M. Shramm, et al., Z. Phys. A344, 121 (1992).[8℄ R. Broda, et al., Proeedings of the Conferene on Nulear Struture at theLimits, Argonne, Illinois, July 1996, ANL/PHY-97/1 p. 276[9℄ M. Rejmund, et al., Eur. Phys. J. A1, 261 (1998).[10℄ K.H. Maier, et al., Phys. Rev. C27, 1431 (1983).[11℄ M. Rejmund, et al., to be published.


