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149Gd: WHAT'S CONFIRMED? WHAT'S NEW?�N. Kintza, Ch. Fin
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edex 2, Fran
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sRadzikowskiego 152, 31-342 Krakow, Poland
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s, University Chouaïb DoukkaliB.P. 20, El Jadida, Moro

oe Wright Nu
lear Stru
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elerator CentrePOBox 72, Faure 7131, South Afri
ag GANIL, CEA /DSM-CNRS/ IN2P3, BP 5027F-14076 Caen, 
edex 5 Fran
e(Re
eived January 13, 1999)A long run performed with EUROGAM II allowed remeasuring the149Gd superdeformed (SD) band 1. The �I = 4 bifur
ation in band 1 is
on�rmed and two resolved 
-ray transitions linking the SD band 1 andthe normal deformed states have been observed.PACS numbers: 23.20.Lv, 21.10.Re, 27.60.+j� Presented at the XXXIII Zakopane S
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794 N. Kintz et al.1. Introdu
tionSin
e the dis
overy of the �rst dis
rete superdeformed (SD) band [1℄,nu
lear stru
ture sudies in the se
ond potential well have developed in aspe
ta
ular way. If new and deli
ate phenomena like the �I = 4 staggeringwere dis
overed, basi
 information is still la
king : in the A ' 150 mass re-gion, transitions linking the two potential wells have not yet been observed.In spite of the performan
e of new 
-dete
tor arrays, high statisti
s exper-iments are required to tra
k them down or to 
on�rm them. In this spirit,a ten-day run has been made with the EUROGAM II spe
trometer at theVIVITRON a

elerator of the IReS laboratory in Strasbourg.2. The experimentThe 149Gd nu
leus was populated by 124Sn (30Si,5n) fusion-evaporationrea
tion at 158 MeV bombarding energy with a sta
k of two 470 �g/
m298% isotopi
ally enri
hed tin targets. In this experiment, 4:109 events were
olle
ted with an average fold of 4:9. The large amount of data gatheredallowed us to reinvestigate this nu
leus in details, paying spe
ial attentionin the analysis to obtain very 
lean and pure 
oin
iden
e spe
tra.3. What is 
on�rmed : �I = 4 bifur
ationThe �I = 4 bifur
ation was �rst observed in the yrast SD band of149Gd [2℄. Instead of an ordinarily smooth behaviour of the moment ofinertia, this band exhibits a regular staggering pattern in the energy sequen
eof the SD transitions. This subtle phenomenon shifts alternately up anddown the energy of 
onse
utive transitions by a small amount. Followingthat observation, several 
ases of �I = 4 bifur
ations have been reported in131�133Ce [3℄, 148Eu [4℄, 148Gd [4℄, [5℄, 192Hg [6℄ and 192Tl [7℄. Some 
aseshave been 
on�rmed, others questioned or reje
ted. In this experiment wehave reinvestigated the staggering in the 149Gd SD band 1. Simulationstudies have been done to determine how to obtain the 
leanest possiblespe
tra, and to avoid 
ontamination e�e
ts in the energy determination ofthe SD transition. Following that, in the analysis we have sele
ted thehighest possible n fold events with a set of gates equal to n-1, using anellipsoidal gating pro
edure with a spike-free in
rementation. Fig. 1 showthe observed staggering pattern in 149Gd (1), using 5-fold events and setsof 4 gates. The os
illation has the same amplitude and phase as in Ref. [2℄and de�nitely 
on�rms the existen
e of the phenomenon.
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Fig. 1. Staggering plot versus rotational frequen
y for the 149Gd yrast SD band.4. What is new: 
andidates for linking transitionsThe observation of dis
rete linking transitions from the SD to the normaldeformed (ND) well is the only way to determine experimentally spin, parityand ex
itation energy values in the SD band. In spite of the vast SD dataset,only a few 
ases of linking transitions have ever been observed and these werein the A ' 190 mass region : 194Hg [8℄ and 194Pb [9℄ nu
lei.This high statisti
s experiment allowed us to look for high energy 
-rays 
onne
ting the SD band and the ND states. In the high energy partof the triple gated spe
tra of the yrast band, three peaks 
an be identi�ed(
f. Fig. 2): a doublet 1995-2001 keV and a single 2188 keV line withrespe
tive intensities 0.6(3)%, 0.5(3)% and 2.4(6)% of the SD plateau. Basedon 
oin
iden
e relationship, these lines have been pla
ed in the de
ay s
heme.The 2188 keV ray is in 
oin
iden
e with a 2585 keV line, 
orresponding to atwo-step de
ay-out of the SD band. Combined 
oin
iden
es with two gateson the high energy SD transitions and alternately one gate on the 664 keV or617 keV transition establish that the 2188 keV and 2585 keV rays de
ay out ofthe band just above the 617 keV line, and feed the 45=2+ ND state (
ombinedgating with the SD and the 186 keV or 371 keV transitions) [10℄. The 2778and 2785 keV lines have been observed in the 20 MeV range 
oin
iden
espe
tra.
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Fig. 2. Triple gated, ba
kground-subtra
ted spe
trum of the 149Gd yrast SD band.The high energy part of the band is shown in the insert.
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Fig. 3. De
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heme for the SD 149Gd yrast band.



149Gd: What's Con�rmed? What's New? 797Information on the multipolarity of linking transitions has been obtainedfor the 1995, 2001 and 2188 keV lines by measuring angle-dependent intensity(I
(�)) ratios using a method derived from Dire
tional Correlations of de
aysfrom Oriented nu
lear states (DCO ratio). These are dipole transitions andmost likely E1. The DCO ratio 
ould not be extra
ted for the 2585 keVline due to its weak intensity. Considering that the yrast SD band has beenassigned negative parity, the 2585 keV 
-ray is of an E2 or M1 nature. An E2
hara
ter for this transition agrees with the Ragnarsson spin assignment [11℄.The lowest SD state of the 149Gd SD band 1 is a 47=2� state and lies 4121keV above the ND yrast line at 47=2~ or on an absolute s
ale at 10625 keVabove the 7=2� ground state. These results are in rather good agreementwith theoreti
al 
al
ulations using the Hartree-Fo
k Method with a Skyrmefor
e (SkM�) whi
h predi
t a 5 MeV energy gap between the 47=2� SD-NDstates in this nu
leus [12℄. REFERENCES[1℄ P.J. Twin et al., Phys. Rev. Lett. 57, 811 (1986).[2℄ S.Flibotte et al., Phys. Rev. Lett. 78, 3447 (1997).[3℄ A.T. Semple et al., Phys. Rev. Lett. 76, 3671 (1996).[4℄ D.S. Haslip et al., Phys. Rev. Lett. 72, 3150 (1994).[5℄ G. de Angelis et al., Phys. Rev. C53, 679 (1996).[6℄ B.Cederwall et al., Phys. Rev. Lett. 72, 3150 (1994).[7℄ S.M. Fisher et al., Phys. Rev. C53, 2126 (1996).[8℄ T.L. Khoo et al., Phys. Rev. Lett. 76, 1583 (1996).[9℄ A. Lopez-Martens et al., Phys. Lett. B380, 18 (1996).[10℄ Ch. Fin
k et al., submitted to Phys. Lett. B.[11℄ I. Ragnarsson, Nu
l. Phys. A557, 167
 (1993).[12℄ J. Doba
zewski, Private 
ommuni
ation, 1998.


