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Abstract. As part of an effort to migrate the NNDC databases to arelational platform, anew web interface has been developed 
for the dissemination of the nuclear structure datasets stored in the Evaluated Nuclear Structure Data File and Experimental 

’ Unevaluated Nuclear Data List. 

INTRODUCTION 

Nuclear structure information in the Evaluated Nuclear 
Structure Data File (ENSDF) and Experimental Un- 
evaluated Nuclear Data List (XUNDL) databases is 
organized by dataset. Each dataset contains evaluated 
(ENSDF) or compiled (XUNDL) nuclear structure in- 
formation from reaction or decay data. Contributions for 
ENSDF come from the international network of Nuclear 
Structure and Decay Data evaluators’. XUNDL was cre- 
ated in 1998, and contains compiled data from recent 
nuclear structure papers. XUNDL datasets are compiled 
primarily by the Nuclear Data Group at McMaster Uni- 
versity’. Each dataset conforms to the standard ENSDF 
format [ 13, which permits further processing by a large 
base of existing programs. As of September 24, 2004, 
ENSDF contains 15250 datasets for 2920 nuclides, and 
XUNDL contains 1326 datasets for 916 nuclides. 

One of the primary goals in developing a new database 
structure and web interface is to provide fast and flexible 
access to the data. A two-step process is used to retrieve 
data. First, the user identifies datasets of interest using 
various search criteria. Second, specific datasets can be 
chosen from the resulting list for display or download. 
For most of the search options, one set of criteria can be 
used to look for datasets in both the ENSDF or XUNDL 
databases, or searches can be restricted to just one of the 
databases. 

Many of the search features in this implementation 
had been available via a telnet interface, but were not 
previously available on the web. 

http: I /www-nds . iaea. orglnsdd. html 
http://physwww.physics.mcmaster.ca/-balrajl 

SELECTION MODES 

Most of the selection criteria used in the 
ENSDF/XUNDL web application are derived from the 
DENT record (the first line) of the dataset. On the main 
page (ht tp  : / /www. nndc . bnl . gov/ ensdf /) the 
user is given a choice to search by nuclide, decay, or 
reaction properties, or to browse the datasets by mass or 
charge. In addition, separate indexes for the ENSDF and 
XUNDL databases are available. Providing a variety of 
entry points into the database allows the user to retrieve 
information in a way that best serves his or her needs. 

Search by nuclide 

This page allows the user to search by specific nuclide, 
or by mass or charge number. The latter two may be 
given as ranges. In place of charge number, element sym- 
bols can be used (i.e., Am-Fm or 95-100 are both valid 
for this field). This page also allows the user to specify 
dataset types for inclusion (Adopted, Reaction, Decay, 
Comments, or Reference), in addition to the database se- 
lection mentioned earlier. 

Fig. 1 shows an example of this form, with both 
databases and all dataset types selected. The quantity 
“160W’ is specified in the nuclide input field; when the 
corresponding “Search” button is pressed, a list of match- 
ing datasets will be retrieved. 

A common feature found on most of the 
ENSDF/XUNDL pages is the small set of naviga- 
tional links seen at the bottom of the figure. This allows 
the user quick access back to the “top-level” web pages. 



FIGURE 1. Input form for "Query by nuclide". 

Search by reaction and decay quantities 

For reaction datasets, there are typically one or more 
specific reactions listed in the DSID field of the DENT 
record. This search page provides searches on quantities 
extracted from those reaction strings. These quantities in- 
clude target, incident and outgoing particles, and resid- 
ual nucleus. In addition, certain reaction "types" such as 
alpha-transfer, Coulomb excitation, etc., can be used as 
search criteria. 

In decay datasets, the decay type and parent nuclide 
are listed in the DSID field. Either or both of these 
quantities can be used to retrieve datasets. 

For both reaction and decay searches, the user can 
specify a range of charge and mass values. Fig. 2 shows 
a decay search, set to look for datasets in the mass range 
100-150 corresponding to 252Cf spontaneous fission. 

Browse 

As an alternate to forms-based searching, a simple 
browse interface to the datasets is provided. Users are 
given lists of elements and masses. Choosing an element 
or mass brings up a list of matching nuclides, and links 
for retrieving datasets from ENSDF or XUNDL. This 
gives access to all the datasets without going through 
forms. 

Swmh on indexed values : 

Database Indexes 

An important aspect of the ENSDF database is the 
publication of evaluations in Nuclear Data Sheets and 
Nuclear Physics A .  An index is provided which shows 
journal information, authors, and literature cutoff dates 
for the evaluations contained in ENSDF. This informa- 
tion is extracted from "Comments" datasets. Links to 
the Nuclear Science References (NSR) database are pro- 
vided to retrieve references added since the cutoff date. 

For selected mass chains, pre-publication datasets are 
also available via the index page, allowing earlier access 
to some evaluations. 

For the XCTNDL database, an index page provides ac- 
cess to the datasets by mass. For each mass, the nuclides 
covered in the database are shown. 

DATASET DISPLAY 

A standard form is used to display the lists of datasets re- 
sulting from the various queries. Using this form, the user 
can select which datasets to display or download. An ex- 
ample is shown in Fig. 3. The ordering of the datasets 
is based on nuclide, dataset type, and information con- 
tained in the DSID field. If the list contains datasets from 
both ENSDF and XUNDL, the datasets are listed seper- 
ately, as shown in the figure. 
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Note that information on the query parameters is dis- 
played at the top, followed by a list of datasets found, 
grouped by database. Checkboxes to the left of each 
dataset allow the user to choose particular datasets of 
interest, and the buttons below the list are used for 
dataset retrieval. The ‘‘HTML” option uses the same 
WEBTREND application available in earlier versions of 
ENSDF web access. The “Download” option can be be 
used if further processing of the dataset is to take place. A 
portion of the WEBTREND output for the 160w XUNDL 
dataset is shown in Fig. 4. This output includes options 
for the generation of level schemes and band drawings in 
various formats. 

CROSS-LINKING ENSDF AND NSR 

Historically, all references cited in ENSDF are entered 
into the NSR database and assigned ”keynumbers”. 
These keynumbers can then be used to retrieve reference 
information directly from the NSR database. 

On the web form shown in Fig. 3, choosing the “Ref- 
erences” link to the right of the dataset specification will 
bring up a list of all references, extracted from NSR 
based on the keynumbers used in the dataset. The in- 
verse function is also available: when a list of references 

FIGURE 4. Partial WEBTREND output for an XUNDL 
dataset. 

is produced, it includes links to retrieve all datasets citing 
a given article. 

As mentioned in an earlier section, NSR can also be 
used from the “ENSDF Index” pages to retrieve recent 
references for a given mass or nuclide. 

Within the NSR web application, links to the 
ENSDF/XUNDL database are provided, where ap- 
propriate. For instance, references containing data that 
has been compiled in XUNDL link to those datasets 
using a standard form like the one shown in Fig. 3. For 
NSR entries corresponding to evaluations published in 
Nuclear Data Sheets, links are provided to the relevant 
“ENSDF Index” page. 

USAGE STATISTICS 

Since the new NNDC web portal went public in April, 
2004, the ENSDF/XUNDL web application has received 
an average of about 230 queries a day, where LLquery” is 
defined as a action that retrieves a list of datasets. (This 
number, and all following, exclude retrievals by known 
crawlers such as googlebot.com). In the following, us- 
age statistics collected in the four-month period between 
May 1 and August 3 1 2004 are considered. 

Over all, there were 25628 queries made during this 
period, coming from 2485 distinct ip addresses. 

Fig. 5 shows the distribution of queries by time of day. 
It is a fairly wide distribution, with a distinct maximum 
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FIGURE 5. Distribution of queries to the ENSDFRUNDL 
database, by hour of day. 
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FIGURE 6. Types of queries made to the ENSDFXUNDL 
database. 

during the morning hours in the eastern United States. 
For guiding future development, the type of query be- 

ing used is of particular interest. In Fig. 6 the relative dis- 
tribution of query types is shown. By far, the most com- 
monly used approach is to look for datasets correspond- 
ing to a particular nuclide (about 4 out of 10 queries). 
Note that this refers only to nuclide queries from the 
“Nuclide, Z, A? form; to some extent the browse and 
index options could be characterized as “by nuclide” as 
well. In any case, there seems to be enough usage of all 
the query types to indicate that having a variety of op- 
tions is worthwhile. 

SUMMARY 

The new ENSDF/XUNDL web interface and its underly- 
ing data structure were designed and implemented to pro- 
vide the end user with fast and flexible access to nuclear 
structure datasets. As more user feedback is received, we 
hope to continue improving the interface. 

It should be noted that, while web access was one of 
the goals in database design, the same database shcture  
is being used for day-to-day administration of ENSDF 
and XUNDL, and for generation of publications such as 

Nuclear Data Sheets. For the most part, adminstration 
programs were developed in tandem with the code used 
in the web application, and many legacy programs were 
modified to use the new database software. 
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