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The US is currently evaluating the use of MOX fuel in commercial LWR’S for reducing

weaponsgrade Pu stoclq.iks The design and licensing processes will require that the validity of

the nuckar data libraries and codes used in the effort be demonstrated. Unfortunately, there are

only a very limited number of relatively old and non representative integral experiments’ freely

available to the US programs.

This lack of adequate experimental data can be partially remediated by comparing the

results of well validated European codes with the results of candidate US codes. The

demonstration can actually be divided in two components:

● a code to code (Monte Carlo) comparison can easily demonstrate the validity and limits

of the proposed algorithms.

● the performances of nuclear data libraries should be compared, major trends should be

observed, and their origins shouldbe explainedin tams of differences in evaluated nuclear

data.

In this paper, we have comp~ed the performances of the JEF-2.2 and

ENDF/B-VI.4 libraries for a series of benchmarks for &m, void worth, and pin power

distributions. Note that JEF-2.2 has been extensively validated for MOX applications*.
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TABLE 1. B(E2) branching ratios for non-yrast statea in 196P0.

Transition B(E2) ratios
Delayed Prompt V~bra~or Rotor 4p – 2h

4: + 2;/4$ +4: 1.41(27) 1.42(23)
2$+2~/2: +0: 20.9(46) 21.5(58)

1.10 >20 >20
m 2.04 (K= O) Large EO

In addition to recording prompt 7 rays at the target position in coincidence with
recoils at the RITU focal plane, transitions associated with the decay of long-lived
isomers, tl/2 N lps, were measured with a single Ge detector behind the focal plane.
The level spectrum deduced for the decay of the 856(17)ns 11- isomer in *96P0 is
displayed in Fig. 1. These measurements essentially confirm the pretious results [6]
for the decay of this high-spin isomer, although additional non-yrast states have
been observed following weak population in the isomer decay. The placements of
the transitions, except those which directly depopulate the isomer, are confirmed
by prompt 7 – 7 coincidence measurements at the target position.
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Fig. 1: Decay of 11- isomer in 198P0. I
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2: Level systematic for lg2-200Po.

In Table 1 the relative B(E2) branching ratios associated with the decay of the
non-yrast states in 198P0are summarized. The data from both delayed measure-
ments and prompt spectroscopy gated on the 414-keV transition are tabulated; pure
E2 transitions are assumed. These experimental results are compared with predic-
tions for vibrational and rotational models, as well as expectations for 4-particle,
2-hole (4p-2h) proton excitations across the 2=82 shell gap. For “intruder” 4p-2h
excitations, the non-yrast positive-parity states are candidates for the quasiband
built on the “intruder” configuration, and allowed, intra-band transitions should be
a factor of 20-50 times larger than forbidden, inter-band transitions. The experi-
mental results are only consistent with the expectations of the vibrational model. In
addition, the imbalance in 7-ray intensity required for the EO transitions expected
to characterize the AJ=O transitions between “normal” 2-particle, and “intruder”
4p-2h configurations is not observed. The present results confirm those of ref. 7,
but are in marked disagreement with those of ref. 6, which reported intensity imbal-



antes. The level spacings, with nearly degenerate members of the 2- and 3-phonon
multiples, and the relative B(E2) branching ratios support a vibrational struc-
ture for lg8Po. Detailed spectroscopy of the lighter isotopes, in particular lg4Poj
would further probe the structure of the Po nuclei and the role of 4p-2h intruder
configurations in the yrast and non-yrast states. A new analysis of 194P0 is in
progress [8].

The low-spin levels of the 200-192P0isotopes, including the levels above the 13/2+
isomers in the odd-A nuclei, are summarized in Fig. 2. The gamma-ray data suggest
that the lightest Po isotopes evolve horn a harmonic vibrational structure in lgoPo
to a more collective, enharmonic vibrator in lg2Po. The structure of the excitations
built on the 13/2+ isomers in the 19%1WWTP0isotopes, which follow a simple w&k-

coupling pattern, support this interpretation. If the yrast states in the core were
complicated admixtures of “normal” and 4p-2h “intruder’’configurations, which
changed as a function of neutron number, the level spacings above the 13/2+ isomers
would not be expected to follow those of the core.

The evolution of low-lying structure from 208Po to 192P0has been successfully
modeled in the particle-core coupling framework and the microscopic composition
of the 2+ states determined from quasiparticle RPA calculations [9]. The theoretical
analyses suggest that it is the opening of the Vi13/2shell in the lighter isotopes, and
the attractive interaction between il~lz neutrons and the valence ~J2 protons, which
result in increased collectivityy, which remains essentially of enharmonic vibrational
character, in the lighter isotopes.

These conclusions are in contrast to results horn the alpha decay of these Po
nuclei, where the fine structure suggests that proton particle-hole excitations are a
dominant component in the 192P0ground state [10].

This work is supported in part by the U.S. National Science Foundation and De-
partment of Energy.
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