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Evaluation History  

Katherine Way is the Matriarch of this 
activity. She as part of Manhattan Project 
working at Clinton Lab (later renamed 
ORNL) began collecting nuclear data. 

 
In 1948 Way headed the Nuclear Data 

Project at US National Bureau of 
Standards (later renamed US National Inst 
of Standards and Technology) 

 
 

 



Evaluation History - cont 
A “Nuclear Data” report was published in 

1950. 
 
In 1953, the Nuclear Data Project, moved 

under the US National Academy of 
Sciences-National Research Council in 
Washington, DC 

 





Evaluation History - cont 
The data were published, as AEC reports,. 

These were in form of loose leaf pages  
and were called the “Nuclear Data 
Sheets” 







Evaluation History - cont 

In 1964, the Nuclear Data Project, under the 
leadership of Katherine Way moved back 
to Oak Ridge National Lab, where her 
effort had originally started in 1948. 

The Nuclear Data Sheets were to be 
published in a book form by the Academic 
Press, rather than the single sheets of 
data. 

 
 







Evaluation History - cont 

Nuclear Data Sheets-Journal 
 
In February 1966, Nuclear Data Sheets 

started as the section B of the journal 
Nuclear Data, and later as simply Nuclear 
Data Sheets published by the Academic 
Press 

 







Evaluation History - cont 

Nuclear Data Sheets-Journal 
 
The section A of Nuclear Data was started 

in December 1965 as Atomic Data Tables.  
 
In August 1973 Two journals Atomic Data 

and Atomic Data A merged as Atomic and 
Nuclear Data Tables with K. Way as the 
Editor for both 

 
Evaluations  Effort limited to NDP-ORNL 
 







Evaluation History - cont 

Hand-written data sheets. Draftspersons 
drew drawings. 

 
Bruce Ewbank at ORNL was instrumental in 
Computerization of recent references (NSR) 
Computerization of drawings 
 



Evaluation History - cont 

 
Common input format for tables and drawing 
 
Evaluated Nuclear Structure Data File 



Evaluation History - cont 
Subsequent to the completion of NIRA 

program, it was proposed in 1975 that the 
evaluation activity be decentralized  with 
international involvement under the 
auspice of IAEA, Nuclear Data Section. 



Evaluation History - cont 
The evaluation responsibility was divided 

amongst various data centers within and 
outside the US.  

The NNDC at BNL coordinated the national 
and the international effort for the US/
DOE. But the lead role in editing and 
processing of evaluation continued at the 
NDP/ORNL. 



Evaluation History - cont 

Change of production responsibility to 
NNDC, however, came about in 1980 
when ORNL management support for the 
activity dropped considerably. 

The NNDC took over production of Nuclear 
Data sheets in 1981 and completely 
computerized the process.  



Evaluation History - cont 

The ORNL and NNDC jointly edited the 
journal until June, 1998 when Murray 
Martin, who started evaluation work with 
Katherine Way and served as the Editor-
in-Chief of the journal while working at the 
Nuclear Data Project at ORNL, retired. 
With Murray’s retirement the editing 
responsibility completely shifted to the 
National Nuclear Data Center. 



ENSDF Evaluation Process 



NNDC-Web 







ENSDF Retrieval  



ENSDF Retrieval 





ENSDF Listing 



XUNDL Listing  



XUNDL Retrieval 



Basic Retrieval from XUNDL 



Specific Retrieval 



ENSDF/XUNDL Retrieval 



NSR 
n  NSR (Nuclear Science References) is a 

bibliographic database containing nearly 
200,000 nuclear science articles, indexed 
according to content.About 4,000 are 
added each year covering 80 journals as 
well as conference proceedings, 
laboratory reports, thesis and private 
communications. Each article included in 
NSR is read and assigned a number of 
variables that succinctly described its 
content. These variables, also known as 
keywords, are then incorporated in a 
database. 



NSR – Contd. 

n  One unique feature of NSR is the ability to 
selectively retrieve articles out of a vast 
number, satisfying a particular set of 
conditions. Articles can be retrieved 
according to: first author, author, nuclide, 
reaction, target, measured quantity, 
publication year, type of publication 
(primary or secondary), journal, topics, 
etc. 

 
n  NSR management resides at the NNDC, 

Boris Pritychenko, nsr@bnl.gov. 



NSR Retrieval 



NSR-Retrieval 



NuDat 
www.nndc.bnl.gov/nudat2 

NuDat is a web application with two main goals, a) to present nuclear 
structure and decay information from ENSDF in a user-friendly way, 
and b)  to allow users to execute complex search operations in the 
wealth of data contained in ENSDF.   NuDat provides an interactive 
chart of nuclides for navigation and an output in the Table of Isotopes 
style.  NuDat contents are updated regularly as new evaluations are 
entered into ENSDF.  
 
NuDat 2 was developed by the National Nuclear Data Center (NNDC) 
in Brookhaven National Laboratory  Using NuDat 2, it is possible to 
search for nuclear level properties (energy, half-life, spin-parity), 
gamma-ray information (energy, intensity, multipolarity, coincidences), 
radiation information following nuclear decay (energy, intensity, 
dose). 
 
More on www.nndc.bnl.gov/nudat2/help 



ENSDF 
Heavy 
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NuDat’s Scheme 



NuDat front page 

Chart, active area 

Navigation Controls 
Help 

Search forms 



NuDat’s chart 
Clicking on 132Sn 

Basic info + links 
to more details 

Same if typing 132sn 
and clicking go 



NuDat’s chart Changing the zoom value 



NuDat’s chart Decay Mode colors 

Standard uncertainties style 



Nuclear Decay 
A process where the protons and neutrons in a given nucleus are rearranged 
into a lower energy state. The transition may involve states of the same 
nucleus (gamma emission, electron conversion) or levels of different nucleus. 
Each different process is known as a 'decay mode‘: 
 
    * Gamma emission, electron conversion 
    * β- decay 
    * β+ decay 
    * Electron Capture (EC) 
    * β-delayed particle emission 
    * Double β decay 
    * Proton decay 
    * Alpha decay 
    * Cluster decay 
    * Spontaneous Fission (SF)  
 

The probability of undergoing a given 
nuclear decay is often indicated using the 
percent sign followed by the decay mode 
name and the probability per 100 decays.  
 
For instance, %β-=100 means 100% 
probability of β- decay.  
 
The energy released during the decay is 
called 'Q-value'. For a given decay mode to 
have a probability larger than 0, the Q-value 
has to be positive. 



Uncertainties 
The uncertainty associated with a given quantity can be expressed in the 
so-called Nuclear Data Sheets style, or in a standard style. The Nuclear 
Data Sheets style has been used for a long time since it facilitates data 
storage, which was crucial in the early days. A table with a brief 
explanation of the Nuclear Data Sheet style is given below:  

NDS 
Style 

Standard style and meaning 

4.623 3 4.623 +- 0.003 
4.6 h 12 4.6 +- 1.2 hours 
5.4×103 
2 

5400 + - 200 

4.2 
+8-10 

4.2 + 0.8 - 1.0 

9.22 SY 9.22 is a result of a systematic study 
9.22 CA 9.22 value is not an experimental one, but 

the result of a theoretical calculation 





Interactive Level Scheme 

132Sn is doubly 
magic, how does 
a level scheme of 
a nucleus at mid-

shell? 



Rotational bands 

Partial view of 154Sm level scheme 





Levels Search 
Search for first 2+ states in N=86 Nuclides 



Results 

Tool for systematic studies 

For more search examples, 
see Help file 



Decay Search 



Results 

Where are the 
electrons coming from? 



Interactive Decay Scheme 

Transition heavily 
converted 


