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Other activities for 2021-2023

A.J. Koning

33rd Meeting of International Nuclear Data Commiittee,
March 29 — April 1 2021, IAEA, Vienna



Other developments

New NDS homepage

Multiple accessibility of nuclear data: current
GUI's but also command-line API's

Contributions to NEA WPEC

Release of all TALYS and TENDL related
software

Develop other attractive GUI for end products

Medical isotope nuclear data library and
Medical Isotope Browser



Towards a new NDS homepage

More modern look

Requires detailed inventory of
everything that exists: historical
meetings, data libraries, etc

Build on consistent metadata for data
libraries, meetings, documents and.
Restructure data files for future
development (data portals etc)

Important engines, e.g. EXFOR-
ENDF retrieval will remain intact

Feedback from you expected before
and at INDC June 2022

An example from last week which
has already changed in the
meantime
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EXFOR and/or ENDF GUI's and API’s

4|Request #2269
Access-Level=2 /pdf/ /db/ [11]

www-nds.iaea.org 2021-03-24,11:46:09

Results: Reactions: 7 Datasets: 41

Data Selection

Output: x4+ EXFOR
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Plot:
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Web interface very
complete and detailed
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But also API’s

under

development for
automated use

Goal: release
command-line |’

API’s

(also foruse in |
WPEC SG50)

Subentry$#P NSR-Key

info+

13304008 (4 R33|/0 1299CH27 An[16]=16:161
22136016 2] R33|/0 An16}=15:160
12995002 14 R33|/0 1991PE0Z An[140]=18:162
13532002 4] R33|/0 An[15}=15:154
32523003 5] R33|/0 Anl6]=3:14

3 32521003 15 R33|/0 An[28}=6-151
12392003 [4] R33|/0 198TWROS An[B}30:140

#

Muchesr Dats Section
Internaticnal Atamic Erergy Agency

Wagramer Strasie 5, F.0 Box 100, A-1300 Venns, Austria

Tal:{-+43 1) 360031 734; Fano|+43 1) 35007

2020-04-07 K

fior Windows, Limo, Mac
S0OLie 5

(&)

Trsernational Atomic Energy Agency
Nuclear Data Services
22000

EXFOR for Applications

EXFOR-CINDA databases, retrieval systems, Endver/GUI package

for Linux, Windows and MacO3X using S0Lite
Riif software packages:

Preparation. Install JOK 1.7 or higher, + on MacOSX: install XCOuartz

Download

hitps_ihwniw-nds. laea org/cdromeifxdapp? === xdapp-2020-04-07 tar gz
N-COMmpress

Windows: = Fun = erndiexs
» cd c\ndapp
=*c\program filash -sp\ Tz.oxe® ¥ wdapp-H20.04-07 r gz
=g \pragram Nies)7-5p\ 7 exe” 5 -7 sdapp-2020-04-07 tar
* ¢d xdapp-2020-04-07

Limnes: = Terrminal
—* Litilithas =

5 od x2app-2020-04-07

IacOSX: <» Finder < Applications

Tarmiral

5 tar wvel x3app-2020-04- 76 tar. g2

EXFOR for Applications

EXFOR-CINDA databases and retrieval systems,
ENDVER/GUI integrated tools for ENDF-Evaluators
(Windows, Linux, MacOSX)

Version 2.1.1. Aenl 2020

+ Diaes not need matallation + Can work with local and remote databases:

+ Integrated CINDA and EXFOR " Mon-interactive EXFOR. retnevals

o Advanced interactive ssarch o Cotverter froe EXFOR to C4, C5, X4+, JS0M, XML
« Help based on Dicbiomaries +" Examples of retreeval and converter scripts

+ Interactive graphucs with ZWVWView « Real apphication: ENDVERGUI package + EXFOR

Run Windows Lirux MacO5K
Interactive EXFOR | run_xdcd bat Jran_gded.sh Srun_eded-mac sh
retrieval nystem

1| EndveriaUl run_gndver bat .."n.unnw'-mmf sh _frun_endver-mac sh

3| Morrintersctive cd app_sxampls td Bpp_examphs cd spp_sxampls

|| retrieval whility runme.bat _fmunme.sh _frursme-mac_sh
EXFOR retrasval and |cd app_sxamplad020 td app_examplel0D] |od spp_sxample2D20
Comeerters _rureme sh frunme.sh Frureme_sh

General description: readme. b
How 1o use and Setup; Setup. i
IAEA Muclear Data Senvices: hitps/fwww-nds iaea_org/

EXFOFR iz a comprehensive hibrary of experimental nuclear reaction data induced by
neutrons, charged particles and photons.
Contents (2020-03-05): 23038 Entries, 33091 publications, 158739 data tables

CINDA litrary contains bibliographical references to experimental noclear reaction data
anid to calenlations, reviews, compdlations and evaluations of neotron, charged
particle reactions and spontancous fission data. Includes import from EXFOR.
Contents (2020-03-09): 497717 lines, 63261 publications, 200027 blocks

Batrieval Systems on Javal: v1=21.1.1 (2020-04-02)

€ The data on thas CI} are a product of the Network of Nuclear Reaction Data Centers.




TALYS-Related Software and Databases

TALYS and the TALYS-related packages are open source software and datasets (GPL License) for the simulation of nudear reactions.

TALYS

Coming soon, still available here

Arjan Koning, Stephane Hilaire, Stephane Goriely

X Download TALYS-1.95

B Read Tutorial

X Download previous versions

Created at ﬁ{s: n wm JIAEA

Muclear reaction model code.

EXFORTABLES

Arjan Koning

Experimental nuclear reaction database based on
EXFOR.

X Download EXFORTABLES-1.0
& Read Tutoria

ENDFTABLES

Arjan Koning

Code to translate ENDF nuclear data libraries into
tabular format.

X Download ENDFTABLES-1.0
& Read Tutorial (Chapter 2)

RESONANCETABLES

Arjan Koning, Dimitri Rochman

Database for thermal cross sections, MACS and
average resonance parameters,

X Download RESOMANCETABLES-1.0
H Read Tutorial

Createdat (% )} IAEA

Libraries-2020

Arjan Koning

Evaluated nuclear data libraries and EXFOR in tabular
format.

e Libraries-2020 [15GB]
H Read Tutorial (Chapter 3)

nds.iaea.org/talys

TASMAN, TEFAL, and
Tools for TALYS (“T6”,
TENDL) soonto follow

Contribution to WPEC:
SG49 on reproducibility
of nuclear data
Evaluation

SG50 on curated
computer-readable

experimental database
(based on EXFOR)

Direct-access plotting
tool under development



Alternative plotting tools

(:)IAEA LIBRARIES-2020 Data Explorer
File Download Cross Section (Experiment vs Multiple Reaction Channels Residual Production Cross Fission Yield
Library) Cross Section Section
Cr and Element |sr | e.g.,C.c Pd, pd
B Mass |g71 | e.g., 0: natural, 242m: metastable state
Reaction ng ® -
Chart Data Table Download

Plot for: Sr087(n,g) MF:3 MT:102, found 9 experimental data set(s).
X:  Clinear®log VY.  Olinear®Log
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Add more data tnthe rhart hv eslecting entries from followine tahle |lze filter functinn e o >2000 in Year field



Computational steering

TALYSview int-nds.iaea.org/relnsd/tests/talys.html



http://int-nds.iaea.org/relnsd/tests/talys.html

Computational steering: TALYSview
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Medical isotope browser: nds.iaea.org/mib

y . Y . Examples 1incident - Exit energies Previous rur:«1 » 2
3{. Medlcal Isotope Browser 2 Incident energy - Thickness, and user o
IAEA Nuclear Data Section 3 Energy scan 4 Composite target
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Medical isotope data library 1: High-quality cross section data

E. Betak, A.D. Caldeira, R. Capote, B.V. Carlson, H.D. Choi, F.B. Guimaraes, A.V. Ignatyuk, S.K. Kim, B.
Kiraly, S.F. Kovalev, E. Menapace, A.L. Nichols, M. Nortier, P. Pompeia, S.M. Qaim, B. Scholten, Yu. N.
Shubin, J-Ch. Sublet, F. Tarkany et al, .In:
S.M. Qaim, F. Tarkanyi, R. Capote (Technical editors), IAEA Technical Reports Series no. 473, IAEA,
scientificand technical report STI/DOC/010/473, IAEA Vienna, Austria (2011)

F. T. Tarkanyi, A. V. Ignatyuk, A. Hermanne, R. Capote, B. V. Carlson, J. W. Engle, M. A. Kellett, T. Kibedi,
G. N. Kim, F. G. Kondev, M. Hussain, O. Lebeda, A. Luca, Y. Nagai, H. Naik, A. L. Nichols, F. M. Nortier,
S. V. Suryanarayana, S. Takacs, and M. Verpelli

,J.Rad.Nucl.Chem. 319 (2019) 487-531.

A. Hermanne, A. V. Ignatyuk, R. Capote, B. V. Carlson, J. W. Engle, M. A. Kellett, T. Kibedi, G. N. Kim,
F. G. Kondev, M. Hussain, O. Lebeda, A. Luca, Y. Nagai, H. Naik, A. L. Nichols, F. M. Nortier, S. V.
Suryanarayana, S. Takacs, F. T. Tarkanyi, and M. Verpelli:

, Nucl. Data Sheets 148 (2018) 338-382.

F. T. Tarkanyi, A. V. Ignatyuk, A. Hermanne, R. Capote,B. V. Carlson, J. W. Engle, M. A. Kellett, T. Kibedi,
G. N. Kim, F. G. Kondev, M. Hussain, O. Lebeda, A. Luca, Y. Nagai, H. Naik, A. L. Nichols, F. M. Nortier, S.

V. Suryanarayana, S. Takacs, and M. Verpelli:
: J. Rad. Nucl. Chem. 319 (2019) 533-666;

J.W. Engle, A. V. Ignatyuk, R. Capote, B. V. Carlson, A. Hermanne, M. A. Kellett, T. Kibedi, G. N. Kim, F.
G. Kondev, M. Hussain, O. Lebeda, A. Luca, Y. Nagai, H. Naik, A. L. Nichols, F. M. Nortier, S. V.
Suryanarayana,S. Takacs, F. T. Tarkanyi, and M. Verpelli:

,  Nucl. Data Sheets 155 (2019) 56-74.

20 years of IAEA CRP’s and other projects led to ~150
high-quality nuclear reaction channels



Medical isotope data library 2: Complete and
good/reasonable quality cross section data

TENDL: TALYS Evaluated Nuclear Data Library

* Produced by TALYS nuclear model code +
other sources

 Complete in projectile (n, g, p, d, t, h, a), target
(2813 nuclides) and energy range (0-200 MeV)

« ~1500 citations, current version TENDL-2019
* Globally reasonable predictive power



Cross section [mb]

Medical isotope data library: combine the best with the most

complete

IAEA high-quality
evaluations (150
reaction channels)

TENDL-2021

\/
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Next: Add neutron reactions (for research reactors) and photonuclear route to

Medical Isotope Browser

200



Summary

Important to work on easy, attractive access of nuclear
data, see the success of Livechart and Isotope
Browser

New NDS homepage under development

Nuclear data can be and will remain to be accessible
by GUI's, but complete libraries or command-line API's
are needed for versatile use, see e.g. Medical Isotope
Browser. This means work on a consistently formatted
libraries.

And a final question (also to us): where in nuclear data
can Artificial Intelligence/Machine Learning be applied?
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