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ABSTRACT An extensive study of the level structure of tosOs has been
carried out using the (n,r) and (n,e-) reactions. The use of
the Average Resonance Capture technique ensures that the
complete set of 1/2-, 3/2- states has been established up to
1500 keV in excitation energy and secondary 7-rays have been'
measured in singles and coincidence to build up the detailed"
level scheme.

I Introduction
Previous attempts [1] to describe the structure of 1B9Os in terms of

the Nllsson model have met with some success for the low-lying states. The
rapidly changing structure of the neighbouring, even-even core nuclei in
this region implies, however, that the assumption of axial symmetry,
inherent in the Nilsson Model, may lead to problems when a more detailed
comparison between theory and experiment* is made. In particular, coupling
of single-particle excitations to vibrational modes of the core is not
included in the model and should be important in this region. The current
study has been undertaken to clarify and expand the empirical knowledge of
1890s and then to use the results as a testing ground for different models.

II Experimental Details
The level scheme discussed here combines the results of experiments

performed at the High Flux Beam Reactor (HFBR) at Brookhaven National
Laboratory and at the Instltut Laue Langevin (with the B-spectroaeter
[BILL] [2]). At the HFBR two different beam facilities were used, one a
thermal beam of flux =107 ncm~Js~l and the other a filtered bean where
filters of Sc and S6Fe are used to produce neutron beams with energies
centred at 2 and 24 keV, of FWHM = 900eV and 2.0 keV and with fluxes of
=10' and 106 ncm~is~I respectively [3]. On the thermal beam, gamma-ray
singles, gamma-gamaa coincidences and angular correlations were measured
and on the filtered bean the Average Resonance Capture (ARC) technique [4]
was used to populate the COMPLETE SET of 1/2-, 3/2- levels in this nucleus
up to an empirical cut-off energy, determined fro* the sensitivity of the
measurement to be about 1.5 MeV. The results of these measureaents have
enabled a detailed level scheme, comprising 52 levels below 1.5 MeV, to be
constructed. Figure 1 shows the portion of this level scheme below 510 keV
where levels observed in the ARC neasurenent are denoted with a dot on the
right-hand side.
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Fig. 1: Partial level scheme for OS.

At the ILL, the (n.e-) reaction was used to Measure the conversion
electron spectrum, and hence deduce the aultlpolarity, of low-lying
transitions. One important result f'roa this experi«ent. Involving the
216 and 219 keV transitions fro» the 216 and 219 keV levels
respectively is illustrated in figure 2. Previously these states have
both been assigned as 7/2- states which would Bean that the transitions
to the ground state should both be stretched E2s. Figure 2 shows the L
conversion lines for each transition and it is evident that the ratio
of intensity in each line is different in the two cases. Indeed, the
data are consistent with the 219 keV transition being stretched E2 but
indicate that the 216 keV transition contains so«e HI admixture. Since
the 216 keV level was not populateo. in the ARC •easurement it cannot
have J-1/2-. 3/2- and therefore it »ust be a 5/2- level.

Ill Discussion
The level scheie shown in fig. 1 proposes the addition of two new

levels at 97 and 444 keV to those known fro« earlier work [1]. The former
decays uniquely to the 9/2-[505] bandhead at 30 keV and represents a
candidate for the ll/2+[615] Nllsson orbit expected to appear at low
excitation energy in this region. Moreover, this assignment, coupled with
the rotational parameter deduced from the low-lying negative parity bands,
is consistent with the suggestion from single particle transfer data [1]
that the J-13/2+ aeaber of the band lies around 290 keV.
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There is on additional
important discrepancy involving
the 216 keV level which was
previously assigned [1] as the
7/2-[503] Nllsson state. The
results ot the electron
conversion measurements agree
with those from the angular
correlation study and imply
that the state is in fact a
5/2- level. The 1-3 transfer
strength assigned (1] to this
state Is then inconsistent with
the assignment of either the
S/2-F512] or the 5/2-[5O3]
orbit. The former because It.
should not be strongly
populated in single particle
transfer and the latter because
It is a predominantly 'hole'
state which should not be
strongly populated In the (d.t)
reaction. In addition, the 216
keV level is strongly populated
In Coulomb excitation [5] which
would not be the case If it was
a single-particle state. One
. possible conclusion is that the
observed transfer strength in
fact belongs to the 219 keV
level which corresponds then to
the 7/2-[503] Nilsson state.

Another is that the 7/2-[503] state is in this energy region but is not
populated in the current study. Either scenario leaves the 5/2- state
at 216 keV corresponding to some type of collective excitation built on
a low-lying state. This emphasises the point that in this region of
nuclei it is imperative to include a more comprehensive core
description than just the ground state rotational band.

One model which automatically includes a more complete core
description is the Interacting Boson-Fermion Model [6] but calculations
within the Consistent-Q-framework of this model are unable to produce a
satisfactory description of the 216 keV level. An alternative study
using the core-quasiparticle coupling model of Donau and Frauendorf [7]
is currently underway.
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Fig 2: Part of the OS (n,e-) \
spectrum showing the L conversion lines
of the 216 and 219 keV transxtions.
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