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ACTIVITIES AT LOS ALAMOS FOR THE OPTICAL MODEL SEGMENT OF THE

RIPL CRP
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SUMMARY VERSION

1. FORMAT OF THE OPTICAL MODEL PARAMETER LIBRARY

Since the 1995 meeting of the RIPL CRP in Vienna, a number of changes and extensions
have been made to the format for optical model parameters. The changes were necessary to
accommodate additional forms of optical model potential representations that were encountered
in the literature, and to better represent rotational and vibrational models. In addition to
expanding our general form of the potential to handle a few additional cases, three special
formats were developed for handling non-standard potentials by A. B. Smith (ANL), Engelbrecht
and Fiedeldey (South Africa), Varner et al. (ORNL), Bersillon (BRC - SCAT2 code), Delaroche
(BRC), and Koning (ECN). Several of these potentials are the results of careful analyses and
should be preserved. The potential used by Delaroche and Koning promises to be particularly
important in the future, according to the extent that the ECISVEEW program is pursued.

2. CONTENTS OF THE LIBRARY

A computer code was developed that permitted the various potentials compiled at Bombay
to be included in the library. Subroutines were developed for reading and writing the library, and
a simple code was written to produce a summary of the potentials in the library. Additionally, a
number of new potentials were added to the library.

To date, some 107 optical model parameterizations are included in the library, comprised of
75 parameterizations for incident neutrons, 21 parameterizations for incident protons, 2 for
incident deuterons, 1 each for incident tritons and 3He particles, and 7 parameterizations for
incident alpha particles. These potentials have been selected mainly from analyses made at Los
Alamos for various applied calculations , from a set of parameters supplied by JAERI and others
specifically for the RIPL library, and from several well known global optical model
parameterizations. Each potential included is given a unique reference number, according to a
numbering system designed to separate the potentials for different incident particles into different
reference number regions, and to provide approximate information on the sources of the various
potentials by geographical region.

3. VALIDATION OF THE OPTICAL MODEL LIBRARY

Validation of the potentials in the library should be carried out at two levels: (1) ensuring
that the potentials in the library are both complete and accurate, and (2) testing how well the
potentials agree with the available experimental data base. Some effort has been directed at
checking the accuracy of entries into the file by careful proofreading, resulting in the removal of



a number of errors. Additional efforts are needed in this area and, in particular, a processing
code should be developed that will retrieve information from the file and print it out in standard,
easily readable form.

A visit by Dr. A. Kumar of Bombay was hosted at Los Alamos in order to begin efforts to
compare a few of the potentials with experimental data. In this study neutron total, reaction, and
elastic scattering cross sections are compared with experimental data for 6 global potentials and 5
regional or nuclide-specific potentials.

4. CONCLUSIONS AND RECOMMENDATIONS

Because of the limited number of potentials included in the library thus far and, especially,
because of the very limited testing done, it is difficult to make general recommendations for
global optical model potentials at present. However, some general comments can be made. In
every case where local potentials were compared by Kumar et al. to global potentials, the local
parameterizations produced better agreement with the experimental data than did the global
potentials. So one firm conclusion is that additional, carefully chosen nuclide-specific potentials
should be included in the RIPL library. Also it was observed that, if a global optical potential
must be used for incident neutrons, then the Wilmore and Hodgson potential often gave
reasonable results below 30 MeV in the limited tests performed, and the Madland Semmering
potential usually gave reasonable results for both neutrons and protons from -30 to 200 MeV.
Again, it should be emphasized that the parameterizations included and the comparisons with
experiment that were made were very limited in scope and should be expanded.

The largest differences in the reaction cross sections calculated with the various potentials
by Kumar et al. occurred at fairly low energies, which were not tested in the comparisons. To
test the low energy reaction and elastic cross section predictions requires performing Hauser-
Feshbach calculations. Such tests should clearly be carried out.

In conclusion, it can be said that we have succeeded in developing an initial or starter file
of optical model parameterizations in a format that is easily expanded, together with initial codes
and subroutines for handling the data. While the existing library already promises to be useful, it
is essential that follow on activities occur to enhance its usefulness. A summary of
improvements or areas where additional work is needed includes:

1. Additional potentials must be incorporated into the library. For example, potentials
from programs in China, Russia, Bologna, and the JEFF and ENDF communities
must be added.

2. Additional processing codes should be developed for checking, displaying, linking of
the library to optical model codes, and comparing predictions from the parameter file
with experimental data.

3. Extensive checking and validation of the library, especially when more processing
codes become available.


