
DEPARTMENT OF NUCLEAR SPECTROSCOPY AND TECHNIQUE iiluiuniiiuiiniinii
PL0101317

45

2.9 Investigation of the Kn = 8" Isomer in 134Nd
by T.Morek0, J.Srebrny", Ch.Droste11, M.Kowalczyk0, E.Ruchowska, R.Kaczarowski, J.Kownacki2>,
M.KisieIinski2), A.Kordyasz2', and M.WoIinska2)

We extended our investigations of properties of the
K71 = 8" isomers in the N = 74 isotones [1] to the decay
of the 2293 keV, T,/2=410 \is isomer in U4Nd. The
isomer has been studied at Heavy Ion Laboratory in
Warsaw.
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Fig. 1 Systematics of the reduced hindrance factors for the
Y-transitions deexciting the K" = 8" isomers in the N = 74 isotones.

The K" = 8" isomers in I30Ba, l32Ce, 134 lNd, 136Sm
and 138Gd isotones decay via forbidden El transitions
with a degree of K-forbiddeness of v=7 to the 8+

members of the ground state rotational band. The El
transition rates and respective reduced hindrance
factors f7 (full circles in Fig. 1) vary significantly from
isotone to isotone. Their behaviour can be explained
by a band mixing mechanism involving mixing of the
ground state band and s-band [1,2]. Results of the
band mixing calculations are shown as solid line in
Fig.l. Second isomeric decay branch which leads via
M2(+E3) transitions with K-forbiddeness of v = 6 to
the 6+ member of the ground state band is known only
for the isomers in 130Ba, l32Ce, and l34Nd. The
corresponding reduced hindrance factors f̂  are marked
by squares in Fig. 1 (for the last two nuclei the
experimental points indicate only lower limits of f6
because the M2/E3 mixing ratios are not known for
the respective y-transitions). The same band mixing
mechanism, which successfully explained the
behaviour of reduced hindrance factors f7, does not
reproduce correctly the experimental values of the f(,

hindrance factors (dashed line in Fig. 1). Experimental
information on the third isomeric decay branch going
through E3 transitions with v = 3 to the 5+ levels of the
y-band is even more scarce. Such transitions are
known only in 130Ba and 132Ce. The corresponding
reduced hindrance factors f3 are marked by triangles in
Fig. 1. In Ref. [1] it was suggested that low values of
f3 may result from the K=4 admixtures to the wave
functions of the r,K=5+,2 states which are predicted
by the Davydov-Filipov model for the y-deformed
nuclei. More experimental data are needed to verify
this hypothesis.

The aim of our experiment was to search for the
8"-> 5+ isomeric E3 transition in !34Nd. The l34Nd
nuclei were produced in the H8Sn(2UNe,4n)'-MNd
reaction at a beam energy of 100 MeV. Pulsed beam
was used with macro-pulses Ims wide separated by
4 ms gaps. The singles spectra and y-y coincidences
were measured between the beam macro-pulses using
the multidetector OSIRIS array consisting of 7
Compton-suppressed HPGe detectors. The y-y
coincidence events were sorted off-line into a two-
dimensional coincidence matrix.

Statistics accumulated during one week
measurements still did not allow for observation of the
E3, 596 keV transition expected to deexcite the K"=8"
isomer to the 5+ rotational level of the y-band.
However, it was possible to estimate the upper limit of
intensity of this E3 transition and thus to obtain the
lower limit of f3=9.5 for its reduced hindrance factor.
This value is considerably higher than the
corresponding f3 values of 6.5 and 6.7 found for the
respective E3 transition in l30Ba and 132Ce. The
present experiment shows that the E3, 8"-~>5+ isomeric
transition is more strongly forbidden in 134Nd than in
lighter N = 74 isotones. Such high degree of the
forbiddeness cannot be easily understood considering
only the role of y-deformation. Further studies are
needed to obtain precise information on wave
functions of the isomeric state itself and states
populated via isomeric transitions.
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