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Abstract: The computer program NUDAT and its PC-based version 
PCNUDAT will be described. Its use, source of database and program 
availability are discussed. 

1. Introduction 

The program NUDAT was initially written in 1986 for online use by C. L. Dunford of 
the National Nuclear Data Center (NNDC). The main purpose of the program is to 
provide horizontal retrievals ( i .  e. property-oriented retrievals) of nuclear data. The 
program has been very popular with the users of the NNDC online system.a The 
program NUDAT has been adopted and expanded for use on PC by R.R. Kinsey. 
The PC version is called the PCNUDAT. The expanded features of PCNUDAT will 
soon also be implemented in NUDAT and, therefore, no distinction is made between 
the description of the two programs in this paper. 

In this paper the various retrieval criteria, methods of access, sample retrieval and 
how to receive the program will be described. 

2. Data Base 

NUDAT, contains a variety of nuclear data in a form suitable for performing a wide 
range of searches for data satisfying user chosen constraints. The data base contains 
the following information: 

1. Level and gamma ray adopted properties of nuclides derived from the adopted 
data sets in the ENSDF data base. 

2. Nuclear ground and metastable state properties as contained in the Nuclear 
Wallet Cards. 

3. Radiations seen in radioactive decay of nuclides derived from the radioactive 
decay data sets in the ENSDF data base. Decay data are processed by the 
program RADLST to obtain Auger- and conversion-electron energies and in- 
tensities and X-ray intensities. 

4. Thermal neutron cross sections and resonance integrals as published in Neutron 
Cross Sections, Vol 1. -I 

I =The NNDC online system will be described in a separate paper in this proceedings. 
I 
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The data contained in this data base are designed to be consistent with the contents 
of the ENSDF data base and are updated concurrently with that data base. In 
particular, the ground and metastable state properties are more current than those 
contained in the Nuclear Wallet Curds publication.' The thermal neutron cross section 
and resonance integral data are the same as given in the publication. ' 

3. Retrievals 

3.1. Data Types 

The data types which may be selected are the following: 

0 Levels - information about nuclear levels which includes the nucleus, the level 
energy and its uncertainty, spin-parity, and the half-life and its uncertainty. 

e Gammas - information about nuclear gamma rays including their energy and 
uncertainty, source level energy, intensity, multipolarity, mixing ratio and con- 
version coefficient. 

0 Levels and Gammas - information about gamma rays with the addition of 
spin-parity and half-life of the parent level. 

e Wallet Cards - information about ground and meta-stable state properties of 
nuclei including level energy, mass excess and uncertainty, spin-parity, half-life 
and uncertainty, decay mode with branching ratio and Q-value. For naturally 
occurring nuclides, the abundance is given. 

0 Decay Radiations - information about the radioactive decay of nuclides in- 
cluding radiation type, energy, intensity and dose. For beta radiation both the 
median and endpoint energies are given. 

s Neutron Data - information about thermal neutron cross sections, fission neu- 
tron multiplicities and resonance integrals. 

3.2. Retrieval cs-iteria 

The program requests users to enter retrieval conditions interactively through dialog 
boxes. Help information is displayed on the screen at all times and for the selected 
parameters. 

Input is greatly simplified by the use of menus, with items appearing in boldface 
and with the current selection highlighted. In horizontal menus, a help line displayed 
immediately below the selected option, briefly describes the option, whereas in vertical 
menus help lines follow to the right of the option list. Only feasible options are 
displayed. The arrow keys are used for selecting commands or fields on the screen. 
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Typing the first letter of a menu item will also select that item. The selection is 
completed by pressing ENTER on the keyboard. 

Some items from the main menu are given below: 

e Retrieve - specify the data to be retrieved and chose the retrieval parameters 

0 Configure - change expert level or file locations 

0 New-File - retrieval to be written to a output file or the screen 

0 Format - choice of a wide or narrow output table 

e Mass-Status - display of the status of ENSDF data sets 

0 Help - access to  help information for the retrieval program 

e Exit - exit the program 

When keyboard data entry is required, a prompt will appear on the screen with 
the data field to be entered highlighted. Help information showing examples of input 
to that field will also appear on the screen. The entry may be edited. 

3.3. Selection crateria 

The users input values of the retrieval parameters into the various data fields. Help 
information appears on the lower part of the screen and changes as users change input 
fields. The retrieval parameters for different types of data are described below. 

0 All Data Types: Chemical symbol (or atomic number) and mass number are 
retrieval parameters always available for a search. 

e Nuclear Structure Data: Nuclear level data selection can be made based on 
properties of nuclear levels. The properties that can be selected are neutron 
number, oddness or evenness, level energy, spin, parity, and half-life. One can 
also specify retrieval on the n'" occurence (n=integer) occurence of a spin value. 
Gammas de-exciting nuclear levels can be selected by their properties. The 
searching properties are energy and multipolarity. 

0 Ground and M e t a s t a b l e  States (Wallet Cards): In addition to nuclide 
selection by A or 2, ground and meta-stable states can be searched by decay 
modes and half-lives. 

0 Decay Radiations: Nuclear decay radiation information can be searched by 
nuclide (A or Z), half-life, decay mode, radiation type, energy, and intensity. 

0 Thermal  Cross Sections and Resonance Integrals: Thermal neutron cross 
sections and resonance integrals can be searched by the reaction type, cross 
section and resonance integral values and the half-life of the target nuclides. 



3.4. Parameter Expressions 

Values for retrieval parameters may be combined into expressions using boolean oper- 
ators. An expression consists of data types (character string) or numeric values (and 
ranges) linked by the logical operators AND , OR, and NOT, The program evaluates 
expressions from left to right. 

For example, to select nuclides with mass number between 150 and 155 except 
153 one would specify: 150-155&' 153; for selection of several half-life ranges, e .g . ,  
stable, 5.3 to 25 years, or 250 days to  one year one will specify : 

STABLE@5.3Y-25Y@250D- 1Y 

3.5. Output of Results 

When the retrieval has been completed, the number of records satisfying the request 
is displayed. This base collection of data can then either be further restricted by 
narrowing the original selection criteria or outputted in various different forms. 

Menu for Selecting Operations on the Data Collection 

0 Restrict - reduce the original collection by adding new selection criteria 

0 Output - display the current collection on the screen or store it to disk 

0 New File - select the screen or a disk file for output 

Format - select width of output tables or a tab delimited file 

0 Done - terminate operations with the original collection 

4. Accessing the NNDC and Obtaining NUDAT/PCNUDAT 

A brief description of how to reach the NNDC online services follows; more details 
on accessing the NNDC and other electronic data services are given in the centerfold 
of the Nuclear Wullet Curds2 and also described in a separate paper.' 

Anonymous FTP: bnlnd2. dne . bnl . gov (Username: anonymous; Password: your 
e-mail address). The README. TXT file outlines the structure of the directory. 

NNDC Online Data Service: t elnet bnlnd2. dne . bnl . gov (Username: NNDC; no 
password). Enter your assigned authorization code or GUEST at the prompt. 

World Wide Web: h t t p :  //uwu .nndc .bnl.gov/.  This URL has links to all the NNDC 
Web pages. 

NUDAT can be accessed via NNDC online data service. The program PCNUDAT 
can be obtained through the World Wide Web or FTP from the NNDC. It is also 
distributed on CD-ROM7 (see also NNDC Web page). 

http://bnl.gov
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