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Abstract

The outline of the coordinate research program on fission yield data organized by Inter-
national Atomic Energy Agency and the working group on the subject newly organized in
Japanese Nuclear Data Committee are presented.

1 Introduction

Fission Products Yield Data are essential for the evaluation of the delayed neutron yields,
which is the subject of this Specialists' meeting, from the microscopic data through summation
calculation. In the summation calculation, the fission product yield and probability of delayed
neutron emission of fission product nuclides are required. In the community of Japanese nuclear
data field, the activity of the fission product yields evaluation had not been energetic. The
JENDL [1] and JNDC libraries [2] adopt the evaluated fission product yield data from the
foreign libraries with needed modification. For example the JNDC library has fission product
yield data for 1227 fission product nuclides. The primary data of the file are, however, those
from the compilation by Rider and Meek. As this situation is not desirable for the project
producing Japanese evaluated libraries, it has been looked for to start the activity of evaluating
the fission yield data. Under the situation, IAEA started a coordinate research program for
fission product yield data for transmutation of minor actinide nuclear waste. This is a good
opportunity to activate the Japanese evaluation work. For these reasons, a working group
was organized under the Japanese Nuclear Data Committee (JNDC). In this report the brief
description of the research program and the working group are described.

2 Outline of IAEA CRP on Fission Yield Data

The research program entitled "Fission Product Yield Data Required for Transmutation of
Minor Actinide Nuclear Waste" was organized in the year of 1997. The first research coordinate
meeting was held on November 5 - 7, 1997 at the IAEA headquarter, Vienna. At the time
Japanese group had not joined the program yet. Fukahori, however, attended the meeting as an
observer to obtain the information about the meeting. After the meeting, a discussion was held
on the tasks expected in the program. The Japanese group finally joined the program in July,
1998. The term of the program is for four years. In this section the outline of the program and
the first meeting is described.
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2.1 Scope of the program

As a concept of the transmutation of minor actinide nuclides, it is proposed to use the accelerator
driven systems to incinerate the minor actinide waste which would need the high energy fission
yields data. The energy region would be extended up to 150 MeV, although the conventional
reactor covers the energy region up to 20 MeV. For such high energy region, there is no available
experimental data, evaluated data file and calculational tools. The scope of the program is,
then, to develop fission yield systematics and nuclear models as a tool for an evaluation of
energy dependent fission yields up to 150 MeV. In order to achieve the scope a computer code
will be developed/adopted that will allow the calculation of fission yields for any given actinide
nuclides at any desired neutron energies, although with varying accuracy.

2.2 Outline of the first meeting

The first meeting was held on November 5 - 7 , 1997 at the IAEA headquarter, Vienna, Austria.
Fukahori attended the meeting. He made a report of the meeting on Journal of Atomic Energy
Society of Japan [3]. The outline of the meeting is presented here in accordance with the report.

In the meeting, the confirmation of the goal of the program, the status of both of experiment
and theory/model and the tasks to be performed were discussed. As a goal of the program,
the energy region up to 150 MeV were confirmed. The energy region is below the threshold of
pion production and covers the region where cascade model calculation guarantees the accuracy
to a certain extend. Target nuclides are Th, Pa, U, Np, Pu, Am, Cm and Cf. Ternary fission
emitting such nuclides as p, t: a, etc. is also considered. As for the review of experimental data,
the status of experimental data by neutron, photon and charged particle induced fission were
reviewed. The data base of fission yields by neutron (thermal to 14 MeV), photon (7 to 50
MeV) and charged particle (mainly proton) has been compiled by BNFL group. Five-Gaussian
model and Zp Sz Ap model have been used to analyze the mass distribution and dependence
on excitation energy. New experiment on 237Np were reported. The distributions of mass,
charge and kinetic energy and mean neutron number emitted were measured for 1, 5 and 8
MeV neutrons at IPPE, Russia. The measurements of proton induced fissions on 141Pr, 159Tb,
169Tm, n a tW, 208,na<pb a n d 232Th &t E C N/Pet ten were also reported. In the review of the theory
and model, Wahl model [4] on mass and charge distribution was presented. The model is now
applicable to the Zf = 90 - 98, Af = 230 - 252 and Ex < 20 MeV. It is going to be extend up to
150 MeV. Basically it is based on Gaussian fit of 2 to 5 sets. The input data are Zf, Af and En

or Ec(c = p, d, t, 3He, 4He). The mean neutron number emitted, mass distribution, independent
yields and cumulative yields can be calculated by the model. The floppy diskettes containing
the code were distributed at the meeting. The systematics of energy dependent fission product
yields taking multi-chance fission and angular momentum into consideration was reviewed. In
this systematics, total cross section and fission probability after prompt neutron emission are
needed to be separately calculated. Brosa model [5] was also reviewed in the meeting. After
these reviews, the tasks to be performed in the CRP were discussed and set as follows: (1)
Multi-chance fission study to find out the systematics, (2) Differences among neutron, charged
particle and photon induced fission, (3) Cascade model for high energy region, (4) Examination
of several models, (5) Survey and analysis of experimental data, (6) Measurement if needed, (7)
Development of systematics up to 150 MeV, (8) Recommendation of program and parameter
database for fission product yields evaluation.

In these tasks, the Japanese contribution to the CRP program is possibly expected to carry
out the following tasks: (1) Collection of experimental data, (2) Study of multi-Gaussian fit
model, (3) Analysis using cascade model and quantum molecular dynamics (QMD) [6] method.
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3 Outline of WG on fission yields data in JNDC

The working group on fission product yields data was organized in JNDC for the evaluation
of fission yields data. The activity of the group is primarily aimed to start up the evaluation
of fission yields for future JENDL library. The high energy library of JENDL is one of the
important motivation of the future compilation for the application to the incineration of the
nuclear waste using an accelerator driven reactor. As there is no available experimental data
of fission products yields for the high energy region, such evaluation tools as systematics or a
kind of model calculation are indispensable for obtaining the evaluated fission yields data. Even
in the low energy region, reliable uncertainties of fission products yields are required for use of
MOX fuel in a fission reactor, incineration of nuclear waste using a fast reactor and so on. In
the JNDC library the data of uncertainties are not included and the users needing them require
the reliable uncertainty data. Therefore, the evaluation of the uncertainties of fission yields is
included in the activity of the working group. Then the working group will reevaluate the fission
yields data in the JNDC library including the uncertainty evaluation and will provide the fission
yields for minor actinide nuclides needed for the incineration of nuclear waste. In the course
of the process, the tools for the evaluation will be developed. The working group of the fission
yields evaluation in the JNDC has just started the activity. The persons who are interested in
the fission product yields data are invited to join the working group.

4 Summary

The outlines of the IAEA CRP program on fission product yields and the activity of working
group in JNDC are briefly described. The IAEA program is scheduled to perform the tasks in
four years. The working group of JNDC, however, will continue the evaluation work in order to
provide the reliable yield data for the JENDL project. We will appreciate any suggestions from
the members of JNDC for the activity.
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