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DECAY PROPERTIES OF HIGH SPIN STATESIN 52Mn AND 52Fe �M. Axiotis, A. Gadea, N. M rginean, D.R. Napoli G. deAngelis, M. De Poli, T. MartínezLaboratori Nazionali di Legnaro, Legnaro, ItalyS.M. Lenzi, C.A. Ur, F. Brandolini, D. Bazzao, E. FarneaC. Rossi Alvarez, S. LunardiDipartimento di Fisia and INFN, Padova, ItalyC.A. KalfasInstitute of Nulear Physis, NCSR Demokritos, Athens, GreeeA. Algora, D. Cano-Ott, E. Náher, B. Rubio, J.L. TainInstituto de Físia Corpusular, Valenia, SpainR. Borea, J. Döring, M. Gorska, H. Grawe, M. La Commara,C. Mazzohi, and E. RoeklGesellshaft für Shwerionenforshung mbH, Darmstadt, Germany(Reeived January 7, 2003)The eletromagneti deay properties of high spin states in 52Mn havebeen arried out with the GASP and EUROBALL arrays ombined with theharged-partile detetor ISIS and the Neutron-Wall. From the oinidenemeasurements in these experiments new high spin states were plaed in the52Mn level sheme. In a reent experiment performed at the on-line massseparator at GSI, the deay properties of the 12+ yrast trap in 52Fe havebeen investigated. Two E4 gamma branhes to the 8+ states in 52Fe havebeen observed for the �rst time and the beta deay into high spin states in52Mn has been revisited.PACS numbers: 21.10.Hw, 21.60.Cs, 23.20.Lv, 23.40.�s� Presented at the XXXVII Zakopane Shool of Physis �Trends in Nulear Physis�,Zakopane, Poland, September 3�10, 2002.(2231)



2232 M. Axiotis et al.1. IntrodutionThe study of high spin states in N�Z f7=2 nulei is of urrent interest.Reent important improvements both in the theoretial and experimentalsides have allowed to understand di�erent properties suh as olletive be-havior, band termination, bakbending and other related phenomena.In the present work we present new experimental and theoretial resultsfor the struture of high spin states in 52Mn (Setion 2) together with thedeay properties of the 12+ yrast trap in 52Fe (Setion 3).2. High spin -spetrosopy of 52MnThe present data of 52Mn were taken in three di�erent experiments, oneperformed with the 4� -array EUROBALL III ombined with the lightharged-partile detetor ISIS [1℄ and the Neutron-Wall [2℄, while the othertwo were performed with the GASP [3℄ spetrometer plus the ISIS array. Thereations used was 28Si on gold baked 28Si target at 110 MeV (EUROBALLexperiment) and 115 MeV (GASP experiment) and 32S on a self supported24Mg target at 130 MeV (GASP experiment).From previous works, the level sheme was known up to the 10+ levelat 4161 keV of exitation energy. In the present work we were able toextend the level sheme to muh higher spins and also to observe a newnegative parity struture. The spins and parities of the observed levels wereassigned by angular distribution and Compton polarization measurements.The resulting level sheme is shown in Fig. 1.Large sale shell model (LSSM) alulations for 52Mn have been per-formed with the ode ANTOINE [4℄ using the KB3G [5℄ interation. Forthe positive parity states the results are in very good agreement with theexperiment.From the alulated frational oupation numbers we observe that up tothe band termination (11+1 state) the neutrons are spetators and the spininrement is generated mostly from proton alignment. The higher spins(starting from the 11+2 up to 16+) are obtained promoting one neutron tohigher subshells. A high degree of olletivity is obtained for the �rst stateswhih then gradually redues with inreasing angular momentum due to thealignment of nuleon spins. The 15+ state orresponds to the fully aligned(f7=2)11�(p3=2)1 on�guration, while for the 16+ the alulated on�gurationis (f7=2)11�(f5=2)1.Finally, a negative parity band was observed. As in other neighboringnulei (50Mn [6℄ and 52Fe [7℄) it is believed that the on�guration of theband-head (9�) orresponds to the oupling of an otupole vibration to theground state. For this reason the alulations are not in a good agreementwith the experiment, as the shell spae should be extended to the g9=2 orbital.
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Fig. 1. Level sheme of 52Mn as obtained in the present work.3. Deay of the 12+ yrast trap in 52Fe52Fe is an interesting ase to study beause the spin inversion of the10+ with the 12+ state, leads the 12+ state to at as an yrast trap with alifetime of 45.9 s. This isomer was only known from �+-deay studies and itsexitation energy was known with large inauray [8℄. From an experimentperformed at the GSI on-line mass separator with 36Ar beam of 209 MeVon natSi target, using two omposite germanium detetors (a Cluster [9℄ anda large Clover [10℄), a 60% single Ge rystal and a plasti sintillator, wewere able to observe two E4 -transitions from the 12+ isomer into the tworeently observed 8+ states [7℄ (see Fig. 2). These deays determine theexitation energy of the 12+ state to be 6957.5(5) keV.The main deay hannel of the 12+ isomer is the �-deay proess into52Mn. Only the 11+1 state of 52Mn at an exitation energy of 3837 keVwas known to be populated till now in this deay [8℄. In the present workthe deay to the seond 11+ state at exitation energy of 5856 keV wasobserved with probability of 0.5%, quite lose to that predited by LSSMalulations. In order to study better the population to these and otherhigher lying states we have performed a seond experiment using the total



2234 M. Axiotis et al.absorption tehnique. Although the analysis is not yet �nished, the observedfeeding is in good agreement with the theoretial preditions.
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Fig. 2. Level sheme of 52Fe showing the two E4 transitions deaying out of the12+ state. 4. SummaryIn the present work we have extended onsiderably the existing levelsheme of 52Mn. We have also observed, for the �rst time, two E4 transitionsdeaying out from the 12+ isomeri state of 52Fe, allowing us to determinethe exitation energy of that state. The �-deay of the 12+ has been alsoanalyzed. Further details will be given in forthoming papers.M. A. aknowledges support by the EC under the ontrats TMR/LSF:ERBFMGECT 980110 � Aess to Large Sale Failities and HPRI-CT-1999-00083.
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