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It is well known that 1 1 4 Cd,normally characterized as 

a typical vibrational nucleus , exhibits 5 fairly closely 
spaced levels in the region where the 2-phonon triplet is 
expected. It is also well-known that the three lowest of 

+ + these states, i.e . the O state at 11 34 keV, the 2 state 
. 

+ at 1210 keV and the 4 state at 1283 keV, have decay pro-
perties 11,21 in fair agreement with the vibrational model 
predictions. Although there have been many suggestions, 
the nature of the remaining two states, the a+ state at 
1305 keV and the 2+ state at 1363 keV, is not known. Of 
these the 1363 keV has been observed in Coulomb excitation 

1 21, while no information on the transition probabilities 
from the 1305 keV level has been reported. 

The 1 305 keV level is best studied in the (n,y )  reac­
tion in which it has been observed to decay through EO 
transitions to the ground state and the 11 34 keV state .and 
through E2 transitions to the 2+ states at 5 58 and 1210 
keV l 3, 4 J .  The ratio B (E2 ; 1305+1210) /B (E2 ; 1305+558) has 
the remarkably large value of �2.5 • 104, which together 
with the existence of the strong EO competition suggests a 
half-life of the 1305 keV level in the region of nano­
seconds. 

The experiment was arranged at a beam of thermal 
neutrons from the R2 reactor at Studsvik. A plastic sciritil-.-----------------------------------------------------------
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lator and a l" x l" Na! detector were set up in a delayed 
coincidence experiment close to a �0. 1 g/cm2 target of 
natural Cd. The plastic detector was adjusted to accept 
all gamma radiation above '\,Q.5 MeV and the NaI detector 
adjusted at the photopeak of the 651 keV transition. The 
observed time-spectrum contained a strong prompt peak 
(FWHM � 1 ns) and a delayed component with a half-life of 
5. 5±0. 3 ns. Several complementary experiments and con­
siderations were made all indicating that this half-life 
must be ascribed to the 1305 keV level in 114cd. 

2 Table 1 gives the values of B (E2) and p calculated 
from the observed half-life of the 1305 keV level and the 
ganuna-ray and conversion electron branching ratios of 

+ + refs. 13,41. The large B (E2) value of the 96 keV 03+2
2 

transition indicates a strong collective component in the 
+ + transition. On the other hand, the 03+2 1 transition is un-

usually slow, indicating that the 1134 and 1305 keV 
states mix very little. Also the EO transitions are slow, 
their p2-values being an order of magnitude smaller than 
normally observed in vibrational nuclei (p2 � 2 .5 • 10-2 

for the 1134 keV O++O+ transition 131). 
It is not possible to draw definite conclusions about 

the nature of the 1305 keV level at this stage. One may 
however mention that the only calculation known to us that

+ + yields a very large value of B (E2; o3+2 2) as well as a 
+ + very small value of B (E2 ; o3+2 1) is made by the Frankfurt 

group j S,61 assuming the o; state to be essentially the 
head of a rotational band associated with a second minimum 
of large deformation in the nuclear potential (the large

+ + value of B {E2; 03+2
2
) is then obtained from mixing 

between the 2; vibrational state and the 2; rotational 
state). 
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