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ABSTRACT

At this point, the accurate description of transmutation products in a radiation environment is more a
nuclear data problem than a code development effort,

We have used versions of the CINDER code for over three decadea to describe the transmutation
of nuclear reactor fuels in radiation environments, The need for the accurate description of reactor
neutron-absorption, decay-power, and decay-spectra properties have driven many AEC, ERDA, and
DOE supported nuclear data development efforts in this period. The level of cross-section, decay, and
fission-yield data has evolved from rudimentary to a comprehensive ENDF/B-VI library}’s permitting
great precision in reactor calculations.

The precision of the data rmppori ing reactor simulations providm a sturdy foundation for the data
base required for the wide range of transmutation problems currently studied, However, such reactor
problems are typically limited to neutron energies below 10 MeV or so; reaction and decay data are
required for actinirhw of, say, 90 < Z < 96 and neutron-rich fission products of 22 ~ Z < 72, The
expansion into reactor structural materials and fusion systems extends these ranges in energy and Z
somewhat,

Rrxwt applications involving nmdiuln- and high-mcrgy m+rnkm hRvc grcid,ly expanded the range
of data required for trn[lsllllltrntiotl studies ill that
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The range of nuclidee for which transmutation data are needed for accelerator problems expands to
include spallation products far from stability. The scarcity of data for these nuclidea has been ob
served elsewhere. 12-’5 We have relied greatly on data from international associates for data describing
decay, 1~,17 r~io]ogicalh~ard ,18and cross-section 19 properties. The data accumulated have been sub-
jected to validation studies of datazo and aggregate resulte21-29 where available. Unfortunately, the
availability of such benchmarks is severely limited; for example, me~sured cross section data exist in
the CSISRS experimental data file at one or more energies for only 2279 of the over 15000 reactions of
the library.

The library of nuclear data, constantly growing in breadth and quality with international cooperation,
is now dwribed in the following table.

Content of Present CINDER’90 Data Library

Value
S=a==s===a=

25
63

25

3400

259
3141

2762
683
66

66

736
66

1S269

4041

Quantity
❑ =*~======= ====m==H=sEx ===a. ----======------

Maximum Neutron Energy, NaV
Neutron-Group Cross Sections
Photon-Group Spectra

Total Nuclides

Stable Nuclides
Unstable Nuclides

Ground State Nuclides

1st. Iaomeric State Nuclides
2nd. Isomeric State Nuclideu

Nuclides Decaying by Spontaneous

Nuclides Having Reaction Patha
Nuclides Having (n$f) Patha

Total Non-fission Reaction Paths

Total Non-fission Decay Paths

Fission
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The data improvement effort continues with the cooperation ot international evaluators, For example,
the MENDL-291 and WINDS2 libraries are in hand to be validated and incorporated into the crosa-
aection data.
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