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TEST OF PARITY DOUBLING IN 223Th�N. Amzal, P.A. Butler, G.D Jones, D. HawroftR.-D. Herzberg, D.P. ReaOliver Lodge Laboratory, University of LiverpoolL69 7ZE, United KingdomF. Hannahi, C.F. Liang, P. ParisCSNSM, Bat.104, F-91405 Orsay Campus, FraneB. Gall, F. Hoellinger and N. ShulzIReS Strasbourg, F-67037 Strasbourg edex, Frane(Reeived February 10, 1999)The level struture of the odd-A nuleus 223Th has been investigatedby means of in beam eletron onversion and gamma-ray spetrosopy.Measurements of the B(M1)/B(E2) branhing ratios for transitions in bothpositive and negative parity bands in 223Th have been arried out using theGAREL+ faility at IReS Strasbourg.PACS numbers: 21.10.-k 27.90.+b1. MotivationThe nuleus 223Th has been often ited as the best ase of parity dou-bling in atomi nulei, on aount of the near degeneray of the lowest fourrotational bands (both signatures of K = 5=2+ and 5=2� bands), and thestrong E1 transitions onneting the bands of opposite parity. The deaysheme of this nuleus, taken from Dahlinger [1℄ is shown in �gure 1. Whilethe branhing of E1 and E2 transitions have been measured up to high spin,there is very little information on the M1 transition intensities whih onnetthe signature partners in eah parity band exept for the lowest transitions.Comparison of the B(M1)/B(E2) branhing ratios will provide a ruial test� Presented at the XXXIII Zakopane Shool of Physis, Zakopane, Poland, September1�9, 1998. (681)



682 N. Amzal et al.of the hypothesis that the parity doubling arises from otupole deformationof this nuleus, as this model predits that the g-fators should be identialas they arise from idential intrinsi struture of the rotational bands. Thisis in ontrast to the ase if eah parity band was built on single partilestates having di�erent Nilsson on�gurations.Whereas for this mass region there is at present little information on thesystemati behaviour of g-fators in odd-mass nulei, in the mass 150 regionthe odd-mass nulei showing low-lying near-degenerate opposite parity bandshave very di�erent g-fators for the di�erent parities (e.g. [2℄), whih isindiative that they are re�etion-symmetri.

Fig. 1. Partial deay sheme for 223Th taken from Dahlinger [1℄. Transition energiesare in keV. 2. Experimental detailsWe have arried out measurements of the B(M1)/B(E2) ratios for transi-tions in both positive and negative parity bands in 223Th, using the GAREL+faility at IReS Strasbourg. The nuleus was produed in the reation208Pb(18O,3n) at 86 MeV, using a 250�g/m2 target. The strongly on-verted M1 transitions were observed using the Betatroni eletron spe-trometer and a Si(Li) detetor (� 1 % e�ieny) [3℄; the E1 and E2 -ray



Test of Parity Doubling in 223Th 683transitions were deteted in 12 large-volume (� 70% relative e�ieny)Compton-suppressed Ge detetors and a single LEPS detetor. e� as wellas � oinidenes were reorded during 5 days.
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7/2 11/2 13/2 15/2Fig. 2. The size of the parameter jgK � gRj obtained from within bandB(M1)/B(E2) branhing ratios plotted against the spin I of the deaying level.Previous measurements from [1℄ are shown in the ases for whih they are avail-able. 3. Preliminary resultsValues of the quantity jgK � gRj (where gK is the intrinsi g-fator andgR the rotational g-fator) have been extrated, for the K = 52+ andK = 52�bands, from the measured intra band B(M1)=B(E2) branhing ratios. Plotsof the size of the parameter jgK � gRj for the 112 +! 92+, 92+! 72+, and152 �! 132 � transitions in 223Th are shown in �gure 2. The values extratedby Dahlinger [1℄ for the 92+! 72+ and 72+! 52+ are also shown. Within theerrors these values are similar within eah band and between the two bandsof opposite parity wih is onsistent with the interpretation that 223Th isre�etion-asymmetri.Analysis of these data is ongoing.This work was supported by grants from the U.K. Engineering and Phys-ial Sienes Researh Counil.
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