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Abstract

Radionuclides have many applications in
agriculture, medicine, industry and research. For basic
information on such radioactive materials, the Chart
of the Nuclides has proved to be an indispensable tool
for obtaining data on radionuclides and working out
qualitatively decay schemes and reaction paths. These
Charts are, however, of limited use when one requires
quantitative information on the decaying nuclide and
its daughters. This was the motivation for the
development of the NUCLIDES 2000 software
package. The radioactive decay data used in
NUCLIDES 2000 is based on the Joint Evaluated File
(JEF) version 2.2. The present version of the program
contains decay data on approximately 2700
radionuclides.

1. Nuefide cx

In the Nuclide Explorer, a powerful navigational
interface allows fast access to the nuclides through a
periodic table and Segra chart. There are 112 known
chemical elements and recently evidence for the
existence of element 114, 116 and 118 have been
reported. Because of the large number of nuclides,
navigation through a chart of the nuclides is more
complicated that navigation through the periodic table
of the elements. For this reason, the starting window
shown in the Nuclide Explorer contains a periodic table.
Once the element has been selected, a list of all isotopes
is given in the element list box.

This particular way of arranging nuclide was first
proposed by Segra. The colours refer to the fact that
the nuclide is unstable (radioactive) and decays by a
particular process or processes. The decay processes
and their associated colours are shown at the bottom
of fig. 1. In the present version of Nuclides 2000, the
user can select the colour schemes used in the original
Karlsruhe, Strasbourg, and General Electric Charts.

2. Data Sheets

The data on each nuclide is based on the JEF2.2
decay datafile. In each Data Sheet, the information
given consists of Decay Data (half-life, atomic weight,
number of decay modes, branching ratios, decay energy,
daughter products), Mean Decay Energies (associated
with the decay modes), Discrete Energies,
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Radiotoxicity Data, and Derived Quantities (specific
activity, isotopic powers, spontaneous fission rate,
specific gamma dose rate at lm, annual limits of intake).
Elements up to atomic number 114 are included
although only default data have been used for elements
113 and 114. For any existing element, isotopes can be
added and their data edited

3. Decay Calculations

Through the «decay engine», one can investigate
the foil decay scheme of any radionuclide to obtain the
concentrations, masses, activities etc. accounting for
all the daughters, starting from an initial mass or activity
of the parent nuclide.

4. Searching the Database

There are over 2600 nuclides in the database with
more than 70000 associated gamma energies. The da-
tabase can be searched to find nuclides with particular
characteristics. Comprehensive Boolean search tasks
can be performed. Searches can also be made on the
decay type i.e. (alpha, B-, fi-n etc).

5. Case Studies

To demonstrate the use of the CD, examples of
the radioactive decay of ̂ Co and 232U are given in the
Help files and in the User Guide.

Fig. 1. The navigational interface showing the
location of the selected nuclide in the Segra
chart (colour scheme selected is that used in
the General Electric chart)



6. Articles

In the Articles section, a selection of articles, on
various aspects of radionuclides, ranging from
radiocarbon dating to the formation of 44Ti in
supernova, are given. There are also articles covering
the history of radioactivity and radiochemistry and
descriptions of all the chemical elements. The articles
database is fully indexed and can be searched for
keywords. Use of wildcards and jokers is allowed in
the keyword selection. The displayed topic contains
the keyword highlighted wherever it appears in the text.

7. Online Resources

In the Online Resources the browser window opens
with theNuclides 2000 homepage. From an investigation
of internet related websites, documents have been
classified under the following general headings:
Glossary of Nuclear Science, Classical Scientific
Papers, Historical, People, New Elements, Origin of
Nuclides, Introduction to Radiation and Radioactivity,
Applications of Radionuclides, Archaeology, Radon,
Nuclear Data, Others, Organizations.

Nuclides 2000 is available on CD for Windows
95, 98, NT operating systems.
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