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IDGAM

A PC code and database to help
nuclide identification in activation analysis

R. Paviotti Corcuera, M. de Moraes Cunha
K.A. Jayanthi

The package is contained on a 1.4 Mb diskette. It contains the files

IDGAM.DOC 29  kbyte
IDGAM.EXE 166  kbyte
IDGAM.IDB 1.1 Mbyte

The code is called by typing IDGAM.

The gamma-ray database of the present version is based on ENSDF as retrieved by
T. Narita, T. Ichimiya, and K. Kitao in 1993 (compare under References in the attached
report; compare also the data file "Strong gammas” as described in IAEA-NDS-111 Rev. 1).

The diskette is available from the IAEA Nuclear Data Section, upon request.
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Abstract - This paper describes an Information Retrieval System which helps researchers to
identify the isotopes in a radioactive sample. The system was implemented in Prolog and uses data
structure techniques to store the information and to speed up the retrieval. The system is user-
friendly, and data can be retrieved by energy, nuclide or element. The database includes gamma
energies by nuclide in the energy range from 1.58 keV to 9965.6 keV. This energy-nuclide-
element retrieval system is a useful tool in activation analysis and other fields where gamma-ray
spectra are analyzed and nuclides must be identified.

1. INTRODUCTION

Radioactive decay gamma-rays are used by researchers in the fields of activation analysis,
cross-section measurements and gamma and x-ray spectroscopies.

Once the spectrum of a radioactive sample has been determined, it is necessary to identify
the nuclides to which the gamma or x-rays belong. There are several compilations of data in the
form of tables on hard copy. There one can search by energy or by isotope and make as many
iteractions as needed to identify the nuclides (Reus and Westmeier, 1983; Tuli, 1988; Lone et al.,
1983; Adams and Dams, 1969).

This database management system is intended to help researchers search for possible
nuclide assigments of any gamma-ray with a reasonably well determined energy.

The data files required for the base were obtained through the N -clear Data Section
(NDS) of the International Atomic Energy Agency (IAEA) and correspond to the compilation of
Ichimiya, Narita and Kitao (1992,1993), which was extracted from the radioactive decay data of
Evaluated Nuclear Structure Data File (ENSDF, file as of September 1993). The ENSDF is
maintained by the National Nuclear Data Center at Brookhaven National Laboratory, USA.

According to the authors mentioned above, the criteria for the retrieval are as follows:

a. The three gamma-rays with the highest intensities and energies greater than 1 KeV, emitted in
the decay of each radioactive nuclide.

b. Among these gamma-rays, those with relative intensity less than 0.01 of the strongest gamma-
ray are omitted.

¢. If gamma-rays following the decay of a radionuclide have the same intensities, the gamma-ray
with greater energy is given priority.

d. If the number of gamma-rays from a nuclide is three or less, even if their intensities are not
given in ENSDF, all these gamma-rays are listed.



The program for the database has been entirely written in Prolog (Arity Version 5.1) and
linked with the Microsoft linker,

Each energy is associa: « with the decay scheme of a nuclide. This nuclide is shown when
data is retrieved. Other quantities shown are intensity, decay mode, half-life, total number of
gamma-rays emitted from the nuclide, energy and intensity of the two gamma-rays with the second
and third highest intensities for the parent nuclide.

More information about the compilation can be obtained by using the "Help” option of the
menu when running the system.

2. DESCRIPTION OF THE SYSTEM
The different parts that compose the system (Fig. 1) are:
A file where data is stored in the form of strings.
A module to optimize and manage the storage of data. Because the database is not going to be
updated by the user, it is considered to be a "static database”. This means that the operations of

insertion, deletion and updating do not need to be implemented.

An extremely user friendly interface which allows energy, nuclide and element retrievals and
selection of data sets in user-created files.

DATA STORED IN THE
FORM OF PROLOG STRINGS

MANAGEMENT OF STORAGE
AND RETRIEVAL OF INFORMATION

USER FRIENDLY
INTERFACE

Fig. 1. System Architecture

The system requires an IBM-XT, AT, or compatible, 640 Kb of RAM and about 1.4 Mb
of hard disk space.

3. INTERACTING WITH THE USER

The interaction with the user is through the menu at the top of the screen (Fig. 2), where
several options are available. These are: Energy, Nuclide, Element, OpenFile, View, Quit and
Help.
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Fig. 2. Menu bar and general instructions about the program

The Energy option allows the search and retrieval of data in the energy range from 1.58
keV to 9965.6 keV. Energy should be introduced in keV and a tolerance error may be introduced
before the search.

The Nuclide option searches by nuclide name (eg: Th-232). The data available for the
selected nuclide will be displayed through a scrollable window.

The Element option will allow the display of a scrollable window with a list of all
nuclides for the chzsen element and the user may select a nuclide by pressing [ENTER]. Data will
be displayed as in the Nuclide option (Fig.3).

rig Nuclide Elenent OpenFile Wiew Qunt Help
Data etrieved by ner ;
mrﬁ Intensity  Parent Dcay Half No, ~——
4 Nuclide Mode Life of GlData ¥ept in File:
3.2 0-20 B- 13.5? Select with td
gaé i 8 E- Gé EE 3 :lgg and press [INTER):
g 4L g E ¥ —
.1 Xe-122 B- 1.2 7.9 )
657 2 7.1 In-121 B- 23.1 A
| - 894 :003-—
Data Retrisved by uclide:
|
1:00f{—
Useful keys: [%1 [END], [PQGI: DOWN], [PAGE UP], t4 to scroll ulndous.
{o proceed.

Fig. 3. Element option chosen. The scrollable window is shown

Through the OpenFile option it is possible to create several working files other than the
temporary file "TEMP.RSI" created by the program. All files created will have the extension
"RSI". To keep or not a selected retrieved data set on a working file is a decision the user can take
later on.

The Quir option leaves the system.



The Help option displays a scrollabie window with detailed information about this
software and the gamma-ray data compilation used.

Fig. 4 shows the energy and nuclide retrieval windows. Scrolling is possible in both
windows. The same figure shows a window in which the user may choose to save or not the data.
It is possible to save the data sets in different files, provided that the OpenFile option has been
accessed before.
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Fig. 4. Example of energy (659. keV) and nuclide (In-121) retrievals

When the View option is selected, a list of working files already created, even in previous
sessions, is displayed. The user may select one of these and see its contents through a window
(Fig.5).

Enerqy Nuclide Element OpenFile View Quit Help
Flh : fileona .RS1 J
Ener Intensity Parent DBeay Half No. Other two intens
tked 5 " Maclide Mode  Life  of G EnerauCIntensity)
R 3.2 g-20 B- 13,57 § 6 481 69(( 2 B
656,81 18.8 Cu- 61 EC 3,333 H 2
637.92 159 Br- 76 EC 2 H 162 559 09( 74
637.65 6.17 As- 76 B- 26.32 H 63 43,
657.E3 % 79.1 Xe-1492 B~ 1.22 5§ 1M 538 24(* 76.9
637,32 7.1 In-121 B- 1 S 18 261, 7.9
%.49 625 g;:igg EC ?6 H 178 422, 13( 83.7
%5 o In-118 Ec 4.9 B4 BBA.67( 92.9
637.79 97.8 In-119 EC 69.1 [ 99 2129.48( 2.13
€97.76 9, -118 B- 249,79 D 98 .6 2.2
637.92 98.4 Nb- 97 B- T2, A 13 1024.33(C 1.88
638, 100, In-184 EC 1.8 N 13 834.18( 98,
658, - Po-194 A 8 S 1

— 50804 1901
Useful keys: [mgscsml, IPAGE DOWN], [PAGE UP], #4 to scroll windous,
't to procead.

Fig. 5. A view of "fileone.rsi" where the energy retrieval was kept



4, GENERAL COMMENTS

A decay gamma energy-nuclide retrieval system has been created. This should serve as a
very useful tool for researchers in activation analysis and other fields, where gamma-ray spectra
are analyzed and nuclides need to be identified.

The database contains more than 5775 strings of data which could, in principle, be
examined manually in a hard copy catalogue to localize the energy and the corresponding isotope.
In this work, a database accessed through a user-friendly menu makes the consultation easy and
very fast. (Approximately three seconds are needed for a search by energy and six seconds are
needed for a search by nuclide, on an IBM-PC AT with 16 MHz clock).

For this application, Prolog clearly constitutes a well suited tool for modelling the
relational database, the data storage-retrieval structure and the friendly menu query facility.

Logic programming languages such as Prolog should be better exploited in the use of
similar scientific databases because of their many advantages. Conventional database systems need
to interface with a conventional programming language in order to host the database, express the
constraints on the data and generate user applications.

Logical languages, in contrast, can be used straightforwardly to express data definitions.
queries and integrity constraints as well as to build special user-oriented applications.

The system is available from the IAEA, Nuclear Data Section, P.O.Box 100, Vienna,
Austria, upon request.
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