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Abstract: Resonant neutron capture ray spectra were measured
in Mo-92 to test the Valency Model. The dominant
strength of the primary rays feeding the l/2+ first
excited state suggests that p -» s transitions are
enhanced.

Renewed interest in the applicability of the single particle model to
radiative neutron capture has occurred following the observation cf the
Brookhaven Group (l) that the ray spectra from p-wave neutron capture in
Mo-93 and Mo-92 are consistent with this model- As a further test of the
model, more detailed resonant neutron capture Ĵ ray measurements on the
target nucleus Mo-92 were done at the Oak Ridge Electron Accelerator. The
)f -ray spectra were recorded with a Ge (Li) diode using the 10 m flight path
and a 30 nsec beam burst. Useful spectra were obtained for neutron energies
from 300 ev to 100 kev with a total of 23 resources resolved for En < 25
keV. A total of lk resonances are assigned to p-wave capture on the basis -
of either a strong 8066 keV Jfray transition to the 5/2+ ground state or no
interference in the neutron transmission measurement (2), Similarly 5
resonances are assigned to S-wave capture with the parity of the remainder
undetermined.

A total of 12 rays with energies exceeding 5« 0 MeV were analysed and
found to account for most of the total radiation width for most resonances.
Absolute Ĵ ray widths were determined using the 4.9 eV gold resonance as a
standard. Nearly all of the low energy £ray intensities result from two-
step ̂ray decays from the capturing state to the ground state, Eigh$
primary X rays are accompanied by a low energy transition to the ground
state. The low energy <fray intensity is correlated with the primary
intensity which shows that the low energyft-ay intensities are not useful
for determination of resonance spins. Also a new level at 2141 keV
excitation was identified for both the primary and secondary'/rays.

The valency model (3) predicts the. J'ray spectra to be dominated by
transitions to the 5/2+ ground state arid 1/2+ first excited state for
p 3/2 resonances and by transitions to the 1/2+ state for p 1/2 resonances.
This prediction is fulfilled for most of the resonances. The detailed
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Fig. 1. Predicted and
measured ray intensities
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results for two P 3/2 resonances are shown in Fig. 1. The intensities
shown are normalized to the summed intensities of the 12 ̂ rays. On the
left are the experimental widths while the valency model predictions are
on the right. For the remaining resonances the agreement is less although
the 7129 keV transition to the l/2+ first excited state remains dominant.
Although the valency model components should be more important for the
resonances with the largest reduced neutron widths, the 12.8 keV resonance
has a small neutron width, while resonances with much larger widths show
less agreement with the model. The large strength of the transitions to
the ground and first excited states is indicated in Fig. 2. Here the
average/ray intensities for the three classes of resonances are shown.
is also of interest to note that the Ml tray intensities from the S-wave
resonances are as large as the El intensities from the p-wave resonances.
This near equality is also verified by the near equality in the total
radiation widths for S-and p-wave resonances (2). The continuing strength
of the highest energy Jfrays for the un-resolved neutron energy region above
20 keV is shown in Fig. 3. The dominance of the 7129 keV ray is a
violation of the statistical model predictions and leads support to the
observation of Lane (h) that the p - s transitions are more single particle
than the p ~» d transitions.

These preliminary results indicate that the single particle components
are significant in the ray decay widths for resonant neutron capture in
Mo-92.
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Fig. 2. Average "( -ray intensities
for three classes of resonances

Fig. 3. Averagefray intensities
for two neutron energy intervals
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