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“The split”: IAEA Meeting on long term nuclear data needs (2011)

CIELO

All effort on 6 most important isotopes

Successful collaboration between 
experimentalists, nuclear modelers,
evaluators and validators

No change in evaluation/validation 
paradigms

TENDL

All effort distributed among everything

Automated use of “all knowledge up to
now”: EXFOR, TALYS, existing libraries
CIELO (challenging!), AK + DR

Reproducibility and completeness





TENDL-2019







TENDL-2019

• Similar structure as the previous TENDL libraries
�2813 isotopes, 200 MeV
�Incident neutrons, protons, deuterons, tritons, He3, alphas, and gammas
�Uncertainty Quantification based on Bayesian Monte Carlo
�Complete for secondary distributions: ang. dis, DDX, recoils, discrete and 

continuum gamma’s
�Complete for covariance data for all that ENDF format allows (MF31-40)
�ACE, multi group
�ENDF-6 files in different options (MF3 MT5 at 0, 20 or 60 MeV, EAF files)
�MF32 and/or MF33 for resonance range
�Automated plots versus EXFOR and other world libraries
�Random files for use in Total Monte Carlo



TASMAN, TEFAL, and 
Tools for TALYS (“T6”,
TENDL) soon to 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

nds.iaea.org/talys



Automation and relation with AI/ML

• Strictly controlled dataflows for TENDL 
particularly well suited for AI/ML

• T6 package IS a pipeline



TENDL automation and portability

• Essentially depends on direct (non-GUI) access to 
all data of EXFOR and the most important ENDF 
libraries:
– TENDL supports SG-49 on reproducibility
– TENDL supports SG-50 on readable exp. 

database
• Is produced by the autotalys command from the ‘T6’ 

package, e.g.:
autotalys –proj n –element Am –mass 242 –Liso 1 –
njoy –recoils etc. (+ another 5-10 flags)

• Challenge: Finalize documentation and modularity of 
T6, and motivate users other than AK and DR to 
produce evaluations (JEFF-4)



Under construction for TENDL-2021: Fission 
yields and TSL



Other developments for TENDL-2021

• New RR evaluations for JEFF: Ag107,109, 
Eu151,153-155, Pm148m, Lu173,175,176 (David Bernard 
and Gilles Noguere, CEA-CAD), have been 
integrated by DR in ‘T6’ for TENDL-2021 and 
JEFF-4. AK will revise fast range.

• Deuteron library improvement, for medical 
isotope production and fusion (IFMIF):
– M. Avrigeanu model for deuteron break-up
– P. Sauvan’s extension of  Kalbach

systematics for break-up angular distributions





(d,xn data)

P. Sauvan, JEFF Eurofusion meeting April 2021



Medical isotope data library: combine the best with the most 
complete
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IAEA high-quality 
evaluations (150 

reaction channels)
TENDL-2021

IAEA-201 Medical 
Isotope Data 

Library

Next: Add neutron reactions (for research reactors) and photonuclear route to 
Medical Isotope Browser



Conclusions
• At least one more….: TENDL-2021
• Focus on more different output formats, more applications do not require/want 

ENDF format
• Straight from TALYS + TARES to GNDS (TAGNDS, C. Mattoon)
• Tables with human/machine readable covariance data

• Automate validation as much as evaluation (challenging!). Now:
• Criticality validation by van der Marck
• Decay heat and activation validation by UKAEA (Gilbert et al)
• Scattered results from other places in 1-2 years after release

• Strong coupling with Machine Learning, SG49, EXFOR usability (SG50)
• Release T6, the system that produces (among others) TENDL



Thank you!


	                          Status of TENDL �
	Contents
	“The split”: IAEA Meeting on long term nuclear data needs (2011)
	Slide Number 4
	TENDL-2019
	Slide Number 6
	Slide Number 7
	TENDL-2019
	Slide Number 9
	Automation and relation with AI/ML
	TENDL automation and portability
	Under construction for TENDL-2021: Fission yields and TSL
	Other developments for TENDL-2021
	Slide Number 14
	(d,xn data)
	Medical isotope data library: combine the best with the most complete
	Conclusions
	Thank you!

