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INTERPLAY BETWEEN K-ISOMERISM AND
-SOFTNESS IN 128Xe�J.N. Or
ea, A.M. Bru
ea, A. Emmanouilidisa, C. Wheldonb;
F.R. Xu
, P.M. Walker
, M. Caamaño
, Zs. Podolyák
H. El-Masri
, P.D. Stevenson
, A.P. Byrned, G.D. Dra
oulisdJ.C. Hazeld, T. Kibédid, and D.M. CulleneaS
hool of Engineering, University of Brighton, Brighton, BN2 4GJ, UKbDepartment of Physi
s, University of Liverpool, Liverpool L69 7ZE, UK
Centre for Nu
lear Physi
s, University of Surrey, Guildford, GU2 7XH, UKdDepartment of Nu
lear Physi
s, ANU, Canberra, ACT 0200, AustraliaeDepartment of Physi
s, University of Man
hester, Man
hester, M13 9PL, UK(Re
eived November 4, 2002)A partial de
ay s
heme for 128Xe is presented. The K� = 8� stateis isomeri
 with a half-life of 73(5) ns. Theoreti
al 
al
ulations have beenperformed using the 
on�guration 
onstrained blo
king method based ona non-axial Woods�Saxon potential. Large 
-deformation and 
-softnesshave been predi
ted for the ground state. The strong shape-driving e�e
tof the K� = 8� state results in a mu
h smaller value of 
 for this 
on-�guration. This may partly explain the isomerism, despite the 
-softness.Measured hindran
e fa
tors are dis
ussed in the 
ontext of the 
-softnessof this nu
leus.PACS numbers: 21.10.Re, 21.60.Cs, 23.20.Lv, 27.60.+j1. MotivationThe 12854Xe nu
leus is known to be 
-deformed and 
-soft in its groundstate [1℄. The K-quantum number, well de�ned only for axially symmetri
deformed nu
lei, 
 � 0, is not expe
ted to be su
h a good quantum numberfor 
-deformed nu
lei. Nevertheless, a K� = 8� isomeri
 state has beenobserved in 128Xe [2℄, built on the 
ombination of the two quasi-neutron7/2+[404℄ and 9/2�[514℄ orbitals. This assignment is based on a measure-ment of the g-fa
tor [3℄. The existen
e of K-isomerism in this nu
leus,implying the approximate 
onservation of K is not well understood, making� Presented at the XXXVII Zakopane S
hool of Physi
s �Trends in Nu
lear Physi
s�,Zakopane, Poland, September 3�10, 2002.(2253)
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e et al.this a parti
ularly good testing ground. The shape polarization e�e
t of dif-ferent quasiparti
le 
on�gurations may strongly a�e
t the nu
lear shape [4℄,and, in turn, the K-mixing.2. Experimental detailsHigh-spin states were populated using the fusion-evaporation rea
tion124Sn(9Be,5n)128Xe at a beam energy of 58 MeV. The time pro�le of the9Be beam, provided by the 14UD tandem a

elerator at the Australian Na-tional University, was 2 ns pulses separated by 1.7 �s. This was in
ident ona 3 mg/
m2 thi
k 124Sn target. 128Xe is produ
ed strongly in this rea
tionwith over 50% of the total 
ross-se
tion. Time 
orrelated 
-ray events were
olle
ted using the CAESAR array whi
h 
omprises six Compton suppressedgermanium dete
tors and two small volume unsuppressed germanium dete
-tors (LEPS). Fig. 1 shows the partial de
ay s
heme built in the present work.
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Fig. 1. Partial de
ay s
heme of 128Xe dedu
ed from this work. The 
-ray energiesare given in keV, and the thi
kness of the arrows represents the 
-ray intensity.3. Shape-driving e�e
ts128Xe lies in the middle of the so-
alled `transitional region', with anE(4+)=E(2+) ratio of 2.33. Thus, the 
-degree of freedom will play animportant role in any theoreti
al approa
h. Indeed, the partial 128Xe de
ays
heme shows su
h a 
omplexity with the la
k of pure rotational bands, andonly the yrast band shows a rotational behaviour at high angular momenta.



Interplay Between K-Isomerism and 
-Softness : : : 2255The 
on�guration 
onstrained blo
king method is based on a non-axialWoods�Saxon potential, in
luding �2 and 
-degrees of freedom as dynami
alvariables [4℄. Table I and Fig. 2 show the results for these 
al
ulations.Fig. 2(a) shows the PES 
al
ulation performed for the ground state (zerorotation, ~!=0). A triaxial shape is predi
ted with �2=0.134 and 
=32.4Æ.The hexade
apole deformation is almost negligible. In parti
ular, Fig. 2(left)shows that the ground state is very soft in the 
-degree of freedom. Inaddition, K� = 5� and 8� 2-qp states have been predi
ted at energieswithin 300 keV of experimentally determined ones. TABLE ICal
ulated shapes and ex
itation energies E
al (in MeV) for the ground state anddi�erent 2-qp 
on�gurations in 128Xe.K� Eexp E
al Con�guration �2 j 
Æ j �40+ 0.0 0.0 ground state 0.134 32.4Æ 0.0005� 2.23 2.27 9/2�[514℄
1/2+[400℄ 0.142 26.0Æ �0:0028� 2.78 2.49 7/2+[404℄
9/2�[514℄ 0.160 6.1Æ �0:008Eviden
e for the importan
e of the K quantum number 
omes from themeasurement of the hindran
e fa
tors. The K� = 8� state is isomeri
 witht1=2 = 73(5) ns. The E1 274 keV de
ay to the ground state band has notbeen observed. However, a lower limit for the hindran
e fa
tor of 5:5 � 108has been measured for su
h a bran
h. On the other hand, the half-life ofthe K� = 5� state has been measured in this work as t1=2 = 4(1) ns, anddire
t de
ays from the 5� intrinsi
 state to the gs band (�K = 5), 1195and 491 keV E1 transitions, present hindran
e fa
tors of FW = 3:0107 andFW = 6:0107, respe
tively. These values are at least one order of magnitudelower than that measured for the 274 keV transition.A possible reason for the hindran
e value of the 8� to gsb transitionbeing greater than for the 5� to gsb transitions is indi
ated in Table I andFig. 2 (right). While the 5� state is 
al
ulated to have 
 = 26Æ and thereforea possible admixture of K states, the 8� has 
 = 6Æ and will have a rela-tively pure K-value. The low 
-deformation of the isomeri
 state gives anindi
ation of the approximate 
onservation of the K-quantum number in thelatter 
on�guration. Therefore, the 
omparison between 
al
ulated shapesand measured hindran
e fa
tors leads to an interesting relation between the
 deformation of the intrinsi
 state and the possibility of K-isomerism.
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os(
 + 30)Fig. 2. The left panel shows the PES 
al
ulation for the 128Xe ground state. Theright panel shows the PES for the K� = 8� isomeri
 state. The energy di�eren
ebetween the 
ontours is 200 keV.4. Con
lusionsThe existen
e of K-isomerism in su
h a 
-deformed and 
-soft nu
leus isexplained in terms of the shape driving e�e
t of the K� = 8� 
on�guration.The 
omparison with the measured Weisskopf hindran
e fa
tors of E1 tran-sitions that link the 5� and 8� intrinsi
 states to the yrast band supportsu
h a hypothesis. Further work is needed in order to study the trend ofother possible intrinsi
 states.REFERENCES[1℄ R.F. Casten, P. Von Brentano, Phys. Lett. B152, 22 (1985).[2℄ L. Goettig et al., Nu
l. Phys. A357, 109 (1981).[3℄ T. Lönnroth et al., Z. Phys. A317, 215 (1984).[4℄ F.R. Xu et al., Phys. Rev. C59, 59 (1999).


