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ForEX family

• DIC227:Produce Archive Dictionary 227 from a NUBASE file.
• DICA2J: Convert Archive dictionaries to a JSON Dictionary.
• DICDIS: Prepare Archive and Backup dictionaries for distribution.
• DICJ2A: Convert a JSON Dictionary to Archive dictionaries.
• DICJ2T: Convert a JSON Dictionary to a Transmission dictionary.
• DIRINI: Split an EXFOR library tape into EXFOR entry files.
• DIRUPD: Update the EXFOR entry files with an EXFOR transmission tape.
• EXTMUL: Extraction of a dataset from a multiple reaction formalism subentry.
• J4TOX4: Convert a J4 file to an EXFOR file.
• MAKCOV: Produce a data table and covariance matrix from a J4 file.
• MAKLIB: Merge EXFOR entry files into a single library tape.
• POIPOI: Remove pointers from a J4 file.
• SEQADD: Add record identification to an EXFOR file.
• SPELLS: Check English spell in free text in EXFOR format.
• X4TOJ4: Convert an EXROF file to a J4 file. NRDC2025 2025-06-19



When release of TRANS.XXX is announced

The EXFOR Entry Files on the NRDC website are updated by DIRUPD 
of the ForEXy package: 

% x4_dirupd.py -t trans.XXX -d entry

(“entry” is the directory where the EXFOR Entry Files are stored.)

Now the EXFOR-Entry-File repository of NRDC GitHub is 
synchronized with EXFOR Entry Files automatically on a trial basis.

2025-06-19NRDC2025



EXFOR Entry Files
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https://nds.iaea.org/nrdc/exfor-master/entry/

Individual EXFOR entry file (e.g., 10001.txt) 

All EXFOR entries (entry.zip) 



When EXFOR Entry File is updated …

The J4 Files (EXFOR in JSON) on the NRDC website are updated by 
X4TOJ4 of the ForEXy package: 

% x4_x4toj4.py -i $entry.txt -d dict_9131.json -o $entry.json

(Loop for $entry over all entries in TRANS.XXX.)
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J4 Files
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https://nds.iaea.org/nrdc/exfor-master/j4/
(This is not yet an official distribution and not linked from the NRDC homepage.)

Individual J4 file (e.g., 10001.json) 

J4 schema



At the end of 202Y

The EXFOR Entry Files on the NRDC website are merged into a single 
library file by MAKLIB of the ForEXy package: 

% x4_maklib.py -d entry -l library.txt –i 202Y
% x4_seqadd.py -i library.txt -o exfor-202Y.txt

to generate a new EXFOR Master File “exfor-202Y.txt”. 
(SEQADD is for addition of sequential numbers etc, like ZORDER.)
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EXFOR Master File
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https://nds.iaea.org/nrdc/exfor-master/

EXFOR Master File Ver. 2024 (exfor-2024.zip) 

DOI



Everyone can reproduce EXFOR Entry/Master Files with

• EXFOR Entry Files (starter)
https://nds.iaea.org/nrdc/exfor-master/entry/

• Trans files:
https://nds.iaea.org/nrdc/exfor-master/trans/

• ForEXy codes:
https://nds.iaea.org/nrdc/nrdc_sft/
https://pypi.org/project/forexy/

2025-06-19NRDC2025



ForEXy article: Just published!
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Elsevier offers you  free access till 31 July 2025:                    
https://authors.elsevier.com/a/1lFgS3SWWgInpv
(also in arXiv https://arxiv.org/abs/2505.03758) 

Appl.Radiat.Isot.225(2025)111903 



ForEXy article: Just published! (cont)
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ForEXy article: Just published! (cont)
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How to run DIRINI and DIRUPD?
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ForEXy article: Just published! (cont)
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How to run X4TOJ4 / J4TOX4?

How to improve JSON for better
machine readability?



ForEXy on PyPI repository

% pip install forexy
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https://pypi.org/project/forexy/

I created a PyPI repository for ForEXy (Thanks, Georg!)



Automatic generation of TITLE and AUTHOR (REFBIB)
% ./x4_refbib.py -i 10.1016/j.nds.2014.07.065

REFBIB (Ver.2025.04.21) run on 2025-06-19
-----------------------------------------
Family name of the first author ------------------> any
JSON Dictionary [dict_9131.json] ----------------->
output bibliography file [x4_refbib_out.txt] ----->
output format [doi] ------------------------------> exfor
your email address -------------------------------> n.otsuka@iaea.org

DOI:   10.1016/j.nds.2014.07.065

REFBIB: Processing terminated normally.
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TITLE      Towards a more complete and accurate experimental
nuclear reaction data library (EXFOR):
international collaboration between nuclear
reaction data Centres (NRDC)

AUTHOR     (N.Otuka, E.Dupont, V.Semkova, B.Pritychenko,
A.I.Blokhin, M.Aikawa, S.Babykina, M.Bossant, G.Chen,
S.Dunaeva, R.A.Forrest, T.Fukahori, N.Furutachi,
S.Ganesan, Z.Ge, O.O.Gritzay, M.Herman, S.Hlavac,
K.Kato, B.Lalremruata, Y.O.Lee, A.Makinaga,
K.Matsumoto, M.Mikhaylyukova, G.Pikulina,
V.G.Pronyaev, A.Saxena, O.Schwerer, S.P.Simakov,
N.Soppera, R.Suzuki, S.Takacs, X.Tao, S.Taova,
F.Tarkanyi, V.V.Varlamov, J.Wang, S.C.Yang, V.Zerkin,
Y.Zhuang)

Output file
(e.g., Hlaváč →

Hlavac)

My usual procedure for
n_TOF articles with many
authors



Feedback to the manuscript

“Using the information provided in the paper, the NRDC 
website and the manual, I was able to successfully run the 
codes (I've tested dirini, dirupd, makelib, x4toj4 and 
j4tox4).” 

“The different file types (master, entry, trans and 
dictionary files) can be easily accessed from the NRDC 
website (nds.iaea.org/nrdc). I think the huge effort of 
NRDC, in particular of the authors of the paper, to provide 
all these files along with information on proper usage will 
be very much appreciated by the nuclear data 
community.”
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Feedback to the manuscript (cont)

“Proper credit of data resources is an important topic. The 
provision of the data under the well-known CC-BY-4.0 
license is an important measure to give end users clear 
guidance on how the data can be used.”
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What is “compilation” in scientific fields?
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Katharine Way 1902-1995
(Wikipedia)

Compiler’s first task is to produce comparability
Appl.Radiat.Isot.225(2025)111903 



Extraction from summary (my personal view)
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Appl.Radiat.Isot.225(2025)111903 



ForEXy is an Open Source package

• ForEXy is under MIT license with an additional sentence
“Nothing in this license shall be construed as a waiver, either 
express or implied, of any of the privileges and immunities 
accorded to the IAEA by its Member States.” (Thanks, Ludmila!)

• Feel free to modify and include in your tools (e.g., EXFOR editor)

• I would be happy if proper citation (i.e., the ARI article) is given. 
(though I do not know if citation is a common practice in the IT 
community…)
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Recommendation to NEA DB’s x4util PyPI repo
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I superseded x4util by ForEXy. Therefore, please consider to
/1/ Mention clearly x4util is superseded by ForEXy
/2/ Cite (Appl.Radiat.Isot.225(2025)111903) with its DOI.



View of Vienna International Centre (VIC) Buildings from Kaiserwasser
(Courtesy of Kazufumi Nagashima)

Thank you!
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