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1. EXFOR data correction system
(re-normalization system)

Main ideas:

1) to re-normalize data using old monitors and new standards

2) to re-normalize data using decay data

3) to create a convenient tool for data modifications: multiply data to a factor, 
correct wrong units, set up uncertainties, delete part of a data set, recalculate 
data using isotope abundances, etc.

Final goals:

1) to re-normalize data from EXFOR automatically (using EXFOR information)

2) to collect experts’ corrections to a database

3) to re-normalize data using experts’ corrections database

4) to have Web system offering and implementing automatic, experts’ and user’s 
corrections in optional, semi-automatic and interactive modes

5) to generate and distribute renormalized data of whole EXFOR database

A82.  Zerkin  (Continuing action) Continue development of a new database encompassing correction factors and 
relevant comments for suspect/erroneous data (X4-evaluated) presented in WP2010-19; keep NRDC informed about 
conclusions of discussions on new database.



EXFOR data correction system
(re-normalization system)

Stages of development

1. Start: November 2009

2. Define concept of the system, basic algorithms

3. Invent syntax describing corrections

4. Define structure and implement programs

5. Collect archive of old monitors used in EXFOR works and modern data

6. Collect corrections applied by experienced evaluators, 

create database of corrections

7. Create software for automatic re-normalization

8. Create database with corrections

9. Create Web interface for using automatic correction-database

10.Extend Web interface to use experts’ correction-database

11.Create software to generate re-normalized XC4 for full EXFOR in C4

12. Start distributing renormalized RXC4 to former SG30 members

13. Etc.

2014



“Manual” and “automatic” corrections

“Automatic” corrections are based on the information given in EXFOR file: keywords 
MONITOR and MONIT-REF, monitor data in the DATA and COMMON sections.

This method is objective.

It needs “clever” EXFOR software.

“Manual” corrections are based user’s knowledge and experience –
therefore can include subjective judgment.

We are going to collect database of experts’ corrections.

Both methods need:
- archive of old monitors
- library of “recommended” monitors (standards)
- software, database, information, Web support
- participation of nuclear data experts



Correction System: Paradigm

• We DO NOT change EXFOR data.
We re-normalize output from EXFOR system.
i.e. we modify data extracted from EXFOR :

• computational format C4
• TABLE, XREF (NNDC computational formats)
• XDAT (intermediate format used for plotting)

Results can be plotted as:
• Quick plots
• Advanced plots   … + comparison to 

evaluated data (ENDF)
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Implementation



Implementation



Implementation



Before After

Example of expert’s corrections results



2. EXROR statistics by year of main publications

Available in authorized mode as 

extension of Web retrieval system: 

/servlet/X4sSearch5?yy



3. Additional output format

• “Summarizes” X4Out format combining 

columns, unifying units

• Based only on EXFOR Dictionaries and 

rules (no connection to C4, ENDF:MF/MT)



4. Access to common EXFOR -NSR PDF database
/for authorized users only/

1

2

3

4

PDF collection at NDS: since 2005 (WP2005-14 , Memo CP-D/426) 

Since 2012 NNDC (J.Totans and B.Pritychenko) contribute PDF’s from 

NSR to common PDF-library

PDF database:
Total: 28,871
EXFOR:              18,686
NSR: 17,409
NSR only: 5,222



5
N

ot
 r

ef
er

en
ce

d 
fr

om
 E

X
F

O
R

Access to common EXFOR -NSR PDF database. Cont.



NNDC: http://www.nndc.bnl.gov/endf

IAEA: http://www-nds.iaea.org/endf

ENDF-6 file

fudge/bin/rePrint.py

.endf6.xml

xsltproc

gnd.xsl

.endf6.xml.html Other files

ENDF
database

ENDF Web 

Retrieval System

Users

Internet

5. GND (XML) output from web-ENDF
using LLNL package Fudge 



Retrieval steps

Extended View



Display GND output via html



Display gnd.coval.xml via web browser



MyPlot Plotting with Web-ZVView (2009)

MyEXFOR Uploading System (2010-2014)
Zchex, Zorder, Xtract, X4toc4; Web-EXFOR

MyENDF Uploading System (2010-2015)
Checkr, Fizcon, Stanef, Psyche, Inter, Prepro-2015, Endver, Web-EXFOR-ENDF, Fudge, 

GRUCON* added to Web in 2014

EMPIRE-3.1 Web Interface to Empire /test-version/ (2013)

MyENSDF Uploading System (2011-2015)

Fmtchk, Gtol, Logft, Pandora, Ndspub, Radlst , BrICC, chk_ENSDF, Prepro

6. Running GRUCON via web
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Login to MyEndf and input ENDF file

Your ENDF 
data file or 
Web link

Login



Results of run

Control Script: 
copy/paste/edit

Run 
button

Run GRUCON* under MyEndf on Web

* GRUCON Computer Code Package for Nuclear Cross Section Data 

Processing, written by V. Sinitsa, A. Rineyski, M. Malkov, Russia, 1980-2014

Plotting by 
Web-ZVView



7. Text search in EXFOR

Background.
EXFOR database and retrieval system was initially oriented to search by EXFOR Codes (mainly to find numerical 
data of required types for needed reactions). Sometimes search in “Free text” was also needed but mainly for 
compilers - they could do it on full EXFOR Master file using text editors, text viewers and other utilities (e.g. grep in 
Unix); this was not possible for most of users. From another hand, there is a “standard” feature of almost any modern 
Web page: “text search”; text search is implemented in NSR and Boris Pritychenko (NNDC) several time expressed 
opinion that it would be good to have this in EXFOR. There is also additional factor – competition from Web search 
engines: powerful text search by google sometimes very successfully finds references (many times stressed by 
Stanislav Simakov, NDS).

Concept and implementation
Considered of using three conceptual options: 

a) using grep (to build Web interface)

b) using google search (“feeding” google-engine by EXFOR Entries, and call google search limited by our web-site)

c) using EXFOR database and self-made software. 

For the moment I decided to use option (c). This choice can be discussed if there are other proposals… 

Now the search is based on the matching of text-pattern in EXFOR interpreted text, namely: in descriptive part of 
original EXFOR text (codes and free text in BIB, COMMON and DATA section, but not numbers) extended by 
explanation of EXFOR codes and additional information from other databases. Several patterns in different 
combinations can be used for search with wild cards, with and without fixed order of patterns in EXFOR text. Search 
can be limited by specific sections of the text (Keywords). 



Text search in EXFOR. Concept.

Initial goal. 
Search in Free text of EXFOR Master file for Web users

Extended text
Search in Interpreted EXFOR (X4+), i.e. in the text including:

• text of EXFOR original EXFOR (free text and codes)

• text from EXFOR Dictionaries interpreting Codes

• titles, authors, KeyNo, DOI imported from NSR and other databases

• “human” interpretation of EXFOR - additional text patterns for search, e.g. 
“neutron induced”, “gamma ray”, “elastic scattering”

Note
Numerical information from COMMON and DATA sections is excluded



Text search in EXFOR. Implementation

Several patterns can be used for search in different combinations using wildcards and logical 

operations. Search can be limited by specifying sections (using “:”) of EXFOR text defined by 

EXFOR structure (Keywords). Reserved symbols are: [*], [&] and [:].

See details: WP2015-33 https://www-nds.iaea.org/nrdc/nrdc_2015/working/wp2015-33.pdf



Select and retrieve EXFOR Entries
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Statistics of usage (Google Analytics)



8. Inverse reactions in EXFOR (A 73)

A73.  Zerkin, Simakov  Assess possibility to provide cross sections derived from the measured cross 
sections by the detailed-balance relation, and to add the functionality to the NDS web system.

View: extended � “Invert data” � Advanced plot via C5



Inverse reactions 
in EXFOR (A 73)

Advanced plot via C5

Limitations



Inverse reactions in EXFOR (A 73)
^ flag : inverted (for reactions and authors)



8.2 Inverse kinematics in IBANDL Web interface

Flag to transform data to invert kinematics when presenting data

/This work done on request and with participation of P. Dimitriou for the IAEA-CRP PIGE/

IBANDL contains angular distributions dσ/dΩ(θ,E) for incident charged particle reactions



Inverse kinematics in IBANDL Web interface

Details of 
calculations



Inverse kinematics in IBANDL Web interface



Inverse kinematics in IBANDL Web interface



6Li(d,p 1)7Li



1. Experts’ EXFOR data corrections 

2. Text search in EXFOR /preparing for search of “human” phrases/

3. Access to common EXFOR-NSR PDF database /collaboration with 

NNDC: J.Totans; Web interface in NSR: B.Pritychenko – Action?/

4. Inverse reactions in EXFOR /dealing with excited states of 

products/, inverse kinematics in IBANDL Web interface 

/implementation in EXFOR Web system/

5. GND (XML) output from Web-ENDF

6. Running GRUCON via Web /specialized interface/

7. EXROR statistics by year of main publications

Directions of further development
/discussion/



Thank you.

Citing of the materials of this presentation should be done with proper acknowledgement of the IAEA and author


