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See A. Algora’s talk
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How/Why to improve FY & Decay data 
                  for inventory and DH calculations ?
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-  From the industry perspective: 
    validation = calculations (given version of the depletion code + given library) on a set of benchmarks 
(modeling and/or experimental values), quantification of the differences to get some margins

-  From the nuclear data perspective: 

=> Less feedback on FY and DD new needs or needed improvments wrt XS, n ..

comparison between experimental values (PIE and DH measurements)   
  and calculations

=> The simplest the set-up is, the easiest to disentangle the 
effects and then to identify the nuclear data to be improved 

=> often limited fission pulse cases & assemblies

=> To be included/more visible in the NEA HPRL list ? => more exchanges …

=> more measurements needed from irrradiation experiments
only one measurement set for 241Puth & 239Pufast …

ex (from EDF): MOX DH between 10 days and 1 year, contribution of 242Cm
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Why to improve FY & Decay data for inventory and DH 
calculations ?
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See 
F. Farget’s talk

In collaboration with D. Ramos, 
F. Farget @GANIL, SENFY LOI

- Fast reactors: FY distribution depends 
on neutron spectrum 

=> needs of FY measured at different 
neutron energies, as done per the 
GANIL team

1.67 MeV

239Pu

=> Extra heat at short cooling time ?

=> needs of  DH fission pulse 
measurements for 239Pufast with 
lower uncertainties
 
but also for other Pu isotopes  ….
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Impact of new TAGS data in JEFF-4.0 decay data library : 239Puth

JEFF-4.0 new mean decay energies included : 93Rb, 96gs,96m,99Y, 103,108Tc, 99Y, 138I, 142Cs

JEFF-3.3 new mean decay energies : 105Mo,104,105,106,107Tc,87,88Br, 92,94Rb
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Impact of new TAGS data in JEFF-4.0 decay data library : 239Puth
JEFF-4.0 new mean decay energies included : 93Rb, 96gs,m,99Y, 103,108Tc, 99Y, 138I, 142Cs
ENDF/B-VIII.1(same than ENDF/B-VIII.0) new decays included : 82,83Ge, 82,86As, 88,89,90,91Br, 90Kr, 
93,95,96Rb, 95Sr, 95,98,99Y, 134Sb, 138I, 140,141Cs, 142Ba, 143,144,145La TAS published not in JEFF TAS published in JEFF 

FY A=136

95Y ?  FY + others decays ?
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Impact of new TAGS data in JEFF-4.0 decay data library : 241Puth

JEFF-4.0 new mean decay energies included : 93Rb, 96gs,m,99Y, 103,108Tc, 99Y, 138I, 142Cs

JEFF-3.3 new mean decay energies : 105Mo,104,105,106,107Tc,87,88Br, 92,94Rb, 
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Impact of new TAGS data in JEFF-4.0 decay data library : 241Puth

JEFF-4.0 new mean decay energies included : 93Rb, 96gs,m,99Y, 103,108Tc, 99Y, 138I, 142Cs
ENDF/B-VIII.1(same than ENDF/B-VIII.0) new decays included : 82,83Ge, 82,86As, 88,89,90,91Br, 90Kr, 
93,95,96Rb, 95Sr, 95,98,99Y, 134Sb, 138I, 140,141Cs, 142Ba, 143,144,145La TAS published not in JEFF TAS published in JEFF 
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ND uncertainty propagation – Monte Carlo approach
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Recent work focussed on FY
See F. Esposito et al., 
WONDER 2026 proceeding

Cocodrilo 
code 
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FY uncertainty propagation : Influence of the sampling distribution
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FY uncertainty propagation : Influence of the sampling distribution
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Does the choice have an impact on the final decay heat uncertainty?
Test case: 239Puth – JEFF-4.0 fission yields – 2000 samples 

Max difference: <0.41% Max difference: <0.002%

Without covariance matrix for fission yields With covariance matrix for fission yields
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FY uncertainty propagation : Code-to-code comparisons
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FY uncertainty propagation : Code-to-code comparisons
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FY uncertainty propagation : Code-to-code comparisons
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239Puth fission pulse decay heat – JEFF-4.0
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239Puth
TOT

239Puth
ELP

239Puth
EEM

Total decay heat Light particles component Electromagnetic component

= mean value

= standard deviation

from Cocodrilo code, FY uncertainty only, 2000 samples, 
Sampling method: Normal distribution, symmetric cut-off, w/o covariances matrices
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239Puth fission pulse decay heat – Contribution of nuclides to uncertainty
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JEFF-4.0+ FY sampling, no CovMat

239Puth
TOT

239Puth
TOT

239Puth
TOT

239Puth
TOT

99,103,105Mo
91Rb 

102,103,104mNb 
131,136,136mI 
106Tc 
138,140Cs 
140,144La
 95Zr
139,143Ba, 
103Ru, 
140,144La 
97m,98,98m,99Y 
97,92Sr 
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241Puth fission pulse decay heat – JEFF-4.0
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241Puth
TOT

241Puth
ELP

241Puth
EEM

Total decay heat Light particles component Electromagnetic component

= mean value

= standard deviation

from Cocodrilo code, FY uncertainty only, 2000 samples, 
Sampling method: Normal distribution, symmetric cut-off, w/o covariances matrices
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FY uncertainty propagation – using CEA’s already sampled FY files
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Results directly using samples generated by CEA1: JEFF-4.0 files made available in April 2026 within APRENDE for 
Independent Fission Yields on 4 thermal systems. They are 10’000 samples with constrain on Cumulative Fission Yields.

2,000 samples
235Uth – JEFF-4.0

10,000 samples
235Uth – JEFF-4.0

Max difference: ~0.35% for both cases
1G. Kessedjian et al., “Monte Carlo Fission Yield files for the 4 major fissile nuclei”, Nuclear Data Week - JEFF meeting / APRENDE, 13-17 April 2026

PRELIMINARYPRELIMINARY
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More complex cases foreseen:
 Irradiation of samples with water moderated 252Cf source
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Collaborative work with Sofia Portolan (PSI, EPFL), Dimitri Rochman (NAGRA)

- Experimental program supported per EPRI 
( Friesenhahn et al. 1976,1979)

- Decay heat measurements available for longer 
irradiation times than fission pulses 239Puth – 24 h

JEFF-3.3

1S. J Friesenhahn et al., 235U Fission Product Decay Heat from 1 to 105 seconds, EPRI report (1976).
2S. J Friesenhahn et al., Measurement of 239Pu and 235U Fission Product Decay Power From 1 to 105 Seconds, EPRI report (1979).

PRELIMINARY
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Conclusions and Outlooks
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l Impact of new TAGS data on DH calculations => needs of new DH fission pulses 
measurements for Pu isotopes

l Development of Cocodrilo code with studies on FY samplings

l First application to the new JEFF-4.0 library release and covariance matrices
l Very small impact of the chosen sampling distribution on fission pulse calculations
l Tools ready for more detailed studies

l Take over previous studies on Decay Data sampling with Cocodrilo

l Automatized tools to identify Pandemonium nuclei (J. Halwani Phd on MSR) applied 
now to thermal fission pulses

l More complex cases (pincell, PWR assemblies, MSR case) => coupling with Coconust
(A. Laureau, LPSC)
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Thank you for 
your attention
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Thank you! 

Get in touch for more information:
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https://aprende-project.eu/

contact@aprende-project.eu
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Procedure used per CEA for FY sampling

Slide taken from: S. M. Cheikh, A. Chebboubi, G. Kessedjian, O. Serot, D. Bernard, Monte Carlo Fission Yield files for the 4 major 
fissile nuclei, Nuclear Data Week - JEFF meeting / APRENDE, 13-17 April 2026
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FY uncertainty propagation : Influence of the sampling distribution

26

Does the choice have an impact on the final decay heat uncertainty?
Test case: 235Uth – JEFF-4.0 fission yields – 2000 samples 

Max difference: <0.3% Max difference: <0.15%

Without covariance matrix for fission yields With covariance matrix for fission yields


