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Abstract ' '

National Nuclear Data Center (NNDC) maintains a number of data
bases containing bibliographic information and evaluated as well
as experimental nuclear properties. An evaluated computer file
maintained by the NNDC, called the Evaluated Nuclear Structure
Data File (ENSDF), contains nuclear structure information for all
known nuclides. The ENSDF is the source for the journal Nueleav
Data Sh.eets which is produced and edited by NNDC. The Evaluated
Nuclear Data File (ENDF), on the other hand is designed for
storage and retrieval of such evaluated nuclear data as are used
in neutronic, photonic, and decay heat calculations in a large
variety of applications. Some of the publications from these
data bases are the Nuclear Wallet Cards, Radioactivity Handbook,
and books on neutron cross sections and resonance parameters. In
addition, the NNDC maintains three bibliographic files: NSR - for
nuclear structure and decay data related references, CINDA - a
bibliographic file for neutron induced reactions, and CPBIB - for
.charged particle reactions. Selected retrievals from evaluated
data and bibliographic files are possible on-line or on request
from NNDC.

1. Introduction

The National Nuclear Data Center (NNDC) at Brookhaven National Laboratory
has been involved in the evaluation, compilation and distribution of nuclear
data for the past 20 years (see [Dun82j for a short historical perspective).
Two .major areas of activity for NNDC have been the neutron physics and
nuclear structure related data. The neutron data in the form of
computerized Evaluated Nuclear Data File (ENDF) have been available since
1967. The nuclear structure mmerical data, however* have been fully
computerized only in mid 1970.'s, although the bibliographic file has existed
since mid 60's. With the computerization.of data the access to nuclear
properties and the literature search for them.have become readily available.

Due to rapid growth of nuclear data it was no longer practical for a
single center to keep abreast of all the literature. The national and
international networks were created to help with the evaluation activity.
The NNDC has actively coordinated these networks and has played a pivotsi
role in smooth functioning of these cooperative efforts.

The NNDC maintains several numerical and bibliographic data bases. Many
of these data bases can be accessed through telephone lines and the contents
obtained in user-readable formats. NNDC routinely brings out reports aud
journal articles based upon these data bases. Publications include the
journal UwaJLuaJi Vcuta. Shz&i&, Thermal and Resonance Neutron Parameters
[Mug84J (formerly, the report BNL-325), Nuclear Wallet Cards [Tul85],
Computope Chart [Pea85j, etc.. Many computer programs for analysis and
retrievals of data are maintained and supplied to the users of these data
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bases. Some of these data bases and related services are described here.

2. Bibliographic Data

2.1 Nuclear Structure (NSR)

This data base contains references to nuclear physics literature.
Generally, the references leading to nuclear structure information are
included. Each entry in this file carries a unique key number. It also has
associated with it a topic, keywords, a coden, and a list of selectors. The
keywords help the user determine what information is given in a particular
reference. The list of selectors permit retrieval of references for given
criteria. The four-monthly additions to this file are published in Nuclear
Data Sheets.

2.2 Neutron Data (CINDA)

CINDA, the Computer Index of Neutron Data, contains bibliographical
references to measurements, calculations, reviews, and evaluations of
neutron cross sections and other microscopic neutron data. It includes also
index references to computer libraries of numerical neutron data exchanged
between four international neutron data centers. The contents of this file
are periodically published in book form by International Atomic. Energy
Agency (IAEA).

2.3 Charged-Particle Data (CPBIB)

This computer file contains bibliographic references for excitation
functions and thick target yields for charged-particle nuclear reactions for
energies up to 100 MeV. References have been conpiled at NNDC, and are
complete from 1976 through February 1982. From March 1982 references for
integral charged particle nuclear data have been included in NSR (see
above).

3. Numerical Data

The National Nuclear Data Center maintains several nunerical data
bases. Of these the two most important are the Evaluated Nuclear Structure
Data File (ENSDF) and the Evaluated Nuclear Data File (ENDF).

3.1 Evaluated Nuclear Structure Data File (ENSDF)

The Evaluated Nuclear Structure Data File [Tul83] provides the data base
for storage and retrieval of recommended information derived from the study
of nuclear reactions and radioactive decays. Information measured in or
directly deduced from an experiment is included in the data base.
Theoretically derived data and bibliographic information are generally not
included in ENSDF. Also not included In the file are the experimental data
not leading to nuclear structure information, such as neutron or charged
particle induced cross sections. The data base, is organized by the mass
number (A) of the nuclides. Within a mass number the data is organized by
the proton nunber (Z) of the nuclide. . For a given A and Z there exist data



sets corresponding to different experiments through which the nuclide (A,Z)
has been studied. In general there is one evaluated data set per
experiment, it can be for a radioactive decay or for the study of the
nucleus through a nuclear reaction. For a given (A,Z) with multiple data
sets there is also included an "adopted" data set which gives the "adopted"
properties of the nucleus based upon all the data sets for that (A,Z). The
ENSDF consists of some 600 thousand, 80-character records distributed among
"2000 adopted data sets, "2500 decay data sets and »4500 reaction data sets.

The input to ENSDF is provided by about two dozen evaluators located in
about ten countries. This cooperative effort is the Nuclear Structure and
Decay Data (NSDD) network which was created under the auspices of the
International Atomic Energy Agency of the United Nations. This network
consists of member countries which have data centers which actively
contribute and/or utilize the nuclear data in ENSDF. The representatives of
the NSDD network meet every two years to monitor the evaluation activity,
including publications, evaluation cycle-time, assignment of evaluation
responsibility. They also provide input in improving the format and content
of ENSDF and the Nuclear Data Sheets publication which documents the
evaluations.

3.2 Evaluated Nucle-ir Data File (JBNDF)

The Evaluated Nuclear Data File [Kin79] is designed for the storage and
retrieval of evaluated nuclear data. These data are intended to meet the
requirements of neutronic, photonic, and decay heat calculations in a large
variety of applications. The evaluation process consists of analyzing
experimentally measured data, combining it with the predicitions of nuclear
model calculations, and extracting the most reasonable estimate of the true
cross section or other nuclear property. The results of the evaluation are
parameterized or reduced to tabular form to produce the evaluated data sets.

The evaluated data sets which make up the ENDF/B-V library are those sets
which have been recommended by the Cross Sections Evaluation Working Group
(CSEWG). The ENDF/B-V General Purpose library contains only one evaluation
for each element or isotope included in the library and that evaluation
contains the cross sections for all significant neutron interactions for
that element or isotope.

The Cross Section Evaluation Working Group (CSEWG) is composed of
individuals from many laboratories (national, university and industrial) and
is coordinated by the National Nuclear Data Center (NNDC). This group and
the laboratories they represent, provide the evaluators and reviewers for
the evaluations proposed for inclusion in ENDF. Also represented in the
group are the users of the evaluated data, and the persons responsible for
developing and maintaining the computer codes which process the data ir> the
ENDF file.

The ENDF/B-V general purpose library which was released in 1979 is
currently in its second revision. Significant changes in the representation
and formats and the reevaluation of many data sets will result in a new
library called, ENDF/B-VI planned for release in 1989.
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4. On-line Retrievals

4.1 Bibliographic Data

The facility exists for on-line retrieval of information from some of the
data bases maintained by NNDC. Both CINDA and NSR are available for on-line
access. The retrieval criteria is specified interactively in response to
system prompts. The informational comments and help instructions are
provided at every stage.

4.2 Numerical Data

An on-line system accessing numerical nuclear data derived from several
sources is also available. At the present time, the data base contains
level information and decay radiation data derived from the ENSDF "adopted"
data sets for each nuclide, and nuclear ground and metastable state
properties from the "Nuclear Wallet Cards". The data can be retrieved on
the basis of logical selection criteria for each data field which is
supplied interactively by the user.

The data included in the present data base are of two types, searchable
and auxiliary or non-searchable. -The searchable data include some ten
quantities, e.g. , mass and proton numbers, spin-parity, half-life, etc
Similarily, the auxilliary data also include about ten quantities, e.g.,
level energy uncertainity, half-life uncertainty, etc

Data retrievals are specified interactively with informational comments
available at all points. There are system prompts where the user is asked
to supply information. Retrievals can be made on combination of the
searchable data fields.

The retrieved data can also be presented in many forms. It can be in the
computer readable ENSDF format or in the form of drawings and tables,
examples of which are the llualear Data Sheets. The data can also be
displayed as ladder diagrams or two or three dimensional plots. As an
example see fig. 1 where (N,Z) values.together with their principal decay
mode are displayed for all known nuclides.

5. Data Centers

The NNDC coordinates data evaluation activities of national and
international groups and serves the data needs of the scientific community
in North American continent. For dissemination of nuclear structure data,
i.e. information from ENSDF and NSR, there also exist data centers in
Belgium, Federal Republic of Germany, France, Japan, Kuwait, People's
Republic of China, Soviet Union, Sweden, and United Kingdom which satisfy
data needs in their respective countries. Other countries can obtain data
from the Nuclear Data Section of IAEA in Vienna, Austria. The distribution
of neutron file ENDF, however, is restricted due to its reactor .
applications. The neutron bibliographic file, CINDA, on the other hand is
distributed freely.



6. Summary

The National Nuclear Data Center In U.S.A. and several data centers
abroad maintain number of computerized files of bibliographic and numerical
data. Selective retrievals from many of these files are possible by
requesting one of the data centers or by access through telephone lines.
The retrieved data can be presented in many forms, e.g. , tables, plots or
level schemes, etc.
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