
DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

-61913 

PHONON AND INTRUDER STRUCTURES IN NEUTRON RICH CD NUCLEI: 
EXTENSION TO 122CD 

D. S. BrennerU), N. V. Zamfir(V83), R. L. GilM, 
R. F. Casten@), and A. W0lf(1~2~4) 

(VCIark University, Worcester, MA, 0 I6 IO, USA 
(2)Brookhaven National Laboratory, Upton, NY, 7 1973, USA 

(3) Institute of Atomic Physics, Bucharest-Magurele, Romania 
(4)Nuclear Research Center Negev, Beer-Sheva, 84 190, Israel 

The cadmium nuclei, with two protons removed from a strong shell closure, exhibit intriguing 

aspects of nuclear structure at low excitation energies, namely the coexistence and mixing of 

vibrational with other collective degrees of freedom arising from the promotion of a proton pair across 

the Z=50 shell gap. Although many studies have been directed at unraveling and understanding the 

interplay among these various degrees of freedom, important ambiguities remain. We have recently 

studied the structure of the very neutron rich isotope, 12*Cd, produced from the fl decay of 122Ag at 

the fission product mass separator TRISTAN. Measurements included conventional y ray singles and 

coincidence spectroscopy, y-y angular correlation measurements, and by-y coincidence lifetime 

studies using the FEST technique.') These results will be discussed in terms of the level systematics 

of other Cd nuclei. 

We shall focus attention on selected results from our experiments, the lifetime (z = 15k7 ps) 

of the 569.7 keV level, which gives a transition probability B(E2;2 1++01+) = 26k12 W.U., and the 

02+ and 03+ levels at  1704.7 and 1991.9 keV, respectively, characterized by 0-2-0 angular 

correlations. These are incorporated into the systematics of Cd isotopes (Fig. 1). 

The character of the 02+ and 03+ levels has been a focus of much interest. Kumpalalinen et 

~ 1 . 2 )  have pointed out that these interchange character between 14Cd and l16Cd. The levels labeled 

0,. and OB+ in Fig. 1 can be understood for AI1 16 as predominantly particle-hole intruder and two- 
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Fig. 1. Level energy and B(E2;2,++0,+) systematics for Cd nuclei; E(4,+)/E(2,+) for the Cd region. 

shells). Beyond 1 W d  the situation is much less clear. The B(E2;OB++2,+) values are small (118Cd, 

5 W.U.) or known only as a lower limit (lz°Cd, >2 W.U.). While the latter could be consistent with 

collective phonon transitions of -30 W.U., there is no positive evidence for this. In addition, the 

limiting B(E2;0A+j22+)/B(E2;OA+j2,+) ratios for 120,122Cd (4, c4) suggest that these states do 

not exhibit multiphonon character leaving open the question as to whether they are intruder or some 

other type of excitation. 

The Cd energy and B(E2;2,++01+) systematics display an interesting dichotomy. The OA+ 

and 23+ level energies minimize at midshell and rise steeply to either side as predicted for intruder 

configurations4). In contrast, the energies of the 2,+, OB+, 31-, and yrast levels and the B(E2) 

systematics point to a maximum in colIectivity beyond mid shell near N=70. The microscopic origin 

for this behavior is not understood. It could be related to an enhanced p-n interaction in the neutron- 

rich Cd nuclei where lower-j neutron orbits are filling or it might be due to neutron subshell effects. 

The E(4 1+)/E(21+) ratio systematics for nuclei in this region are also suggestive of complex behavior 

which are perhaps manifestations of neutron subshell closures and/or the h unique parity intruder 
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