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Abstract

The European Activation File (EAF) project has been an ongoing process
performed through European and worldwide co-operation that has led to the
creation of succeeding EAF versions. EAF-4.1 was used in the construction of
the FENDL/A-2.0 activation library. Since then versions EAF-97, EAF-97.1 and
EAF-99 have been released. The latest release, EAF-99, has benefited from the
results of integral experiments that have been used to adjust data. Details of some
of the corrections used in the construction of EAF-99, and the library itself are
described.

Introduction

The European Activation File (EAF) is the collection of nuclear data that is required to carry
out inventory calculations of materials that have been activated following exposure to
neutrons. One of the components of EAF is the collection of neutron-induced cross section
data. EAF-4.1 was used in the production of the FENDL/A-2.0 activation library. Since that
time, three successive further, and improved, releases have appeared EAF-97, EAF-97.1 and
EAF-99. Summary details of the three libraries are presented. The current release, EAF-99,
has benefited from the results of several integral experiments that enabled libraries to be
validated and data corrections to be made. Some of the data corrections are described.

EAF-97

EAF-97 [1] was released in the summer of 1997. It contained data for 12,469 reactions on
766 targets. Special emphasis was put on improving the actinide and capture data. Many new
data sources e.g., JENDL/A-3.2, were used and in total about 1000 reactions were improved.
The pointwise file almost doubled in size to 114 MB.

EAF-97.1

A problem was noted when the EAF-97 pointwise and groupwise files were plotted and
compared. In regions where there are limited data a difference was noted due to the use of an
incorrect interpolation law when the groupwise file was produced. Corrections were made to
353 channels (mostly (n,y)). This revised file [2] was released in January 1998.

EAF-99

The European Activation System (EASY) is a complete package for the calculation of
activation. It was developed for fusion applications but is more general. It comprises the
FISPACT code, the software tools, the neutron induced cross sections [3] and other data
libraries. It is fully documented and validated.
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The EAF-99 neutron induced cross section file contains data on 12,468 reactions on 766
targets and about 750 of these have been significantly modified since the previous version.
The main improvements are due to:

Extensive comparison with EXFOR database

Results of integral experiments which have been used to adjust the data

Selection of new evaluations: RDF, IRK, HEPRL, RNAL, LANL and Mengoni, Shibata,
Kopecky

New systematics formulae for (n,p), (n,a), (n,d) (n,n'p), (n,d+n'p), and (n,h)

Corrected g-values formula using the Audi-Wasptra mass excess table and the Duflo-
Zuker empirical mass formula

Improved uncertainty data: derived from EXFOR plots and/or integral experiment
validation results

Resonance integral validation
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Figure 3 C/E distribution of resonance integrals for EAF-99

During the creation of the library
several checks were made to
monitor the quality of the data. As
an example, Figure 1 shows the
comparison between resonance
integral values from the library and
the experimental database. It can
be seen that for the majority of
reactions where there is
experimental data there is good
agreement with the measurements.
Similar comparisons have been
made with the reactions at 0.0253
eV, 30 keV and 14.5 MeV.
Comparisons have been made with
integral experiments made at three

: JAERIFNS Decay Heat Experiment on S1CO3
EXFOR data

European laboratories and JAERI. These comparisons have allowed about 130 reactions to be
validated and about 30 to be improved. Figure 2 shows one example of a change from EAF-
97 due to experimental results. The JAERI decay heat results indicated an underprediction,
and this was confirmed by the EXFOR data. EAF-99 was modified to use a new data source

(ADL-3) that solves both problems.
Full details of the validation exercise
are available [4].

The future
A new EAF version is planned for
the beginning of 2001. This will
complete the comparison with
EXFOR and new ongoing
experiments.
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Figure 4 88Sr(n,p)88Rb data from EAF-97 and EAF-99
compared with experimental data from EXFOR.
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