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Some actions to be done before the TNC release

• Include TNC in gmapy (done during Georg Schnabel 's visit to CEA Cadarache in 2025)

• Remove TNC data from GMA database (1 points)

• Combine I1/f and I3/I1 ratios determines by Ignacio Duran with GMA results to get I1 and I3

• Use some scattering data reported by Sjostrand (1960) not included in the Axton report

• Add new TNC data and change some data reported by Axton

• Update tot(Cf252) uncertainties (dedicated meetings organised by Denis Neudecker in 2025)

• Update Half-live values of U233, U234, Pu239 and Pu241

 TNC evaluation should be considered as an independent work and not included in a fitting procedure that

combines the full GMA database
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Issues with GMA database

Remove TNC from GMA database
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Issues with I3(U235) in the GMA database

Shape data found in the GMA data base covering the thermal and I3 energy ranges 

Consistency between I3/I1 determined by Ignacio 

Duran and GMA database ?
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Issues with « old » TNC data 1944-1960

Some data reported by Sjostrand in 1960 (close to the TNC-17 value) are not included in the Axton report

 Add scattering cross section not used by Axton

Absorption cross section not used by Axton

Absorption cross section used by Axton

 No time to review and decide for a  f tot and tot

reported by Sjostrand

Not easy to understand the data 

selection of Axton
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“Crystal extinction effects” due to the structure and dynamics of the molecule in the crystal 

Issues with neutron scattering cross section

U metal
Block, NSE 8, 112 (1960)  

« Crystal extinction effects taken into

account in the TNC evaluation

It was decided to remove all total cross sections not measured with a metallic sample. Crystal lattice effect of oxide

are taken into account via SCA parameter

 Remove all datasets ABS(iso)+SCA(iso) and all quantities with SCA(iso). 
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Some recommended modifications
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Total neutron multiplicity of Cf252 

Analysis Results

Mean value

weighted 3,7650,004 (0,11%)

unweighted 3,765

standard deviation 0,02 (0.5%)

CONRAD (2017)

GLS 3,7650,004 (0,11%)

GLS+AGS 3,7660,005 (0,13%)

GLS+Marg 3,7660,007 (0,18%)

Axton (1986) 3,7640,005 (0,13%)

 15 experimental values are reported in the Axton’s report with uncertainties ranging from 0,2% to 1,1%

GLS and weighted mean

value are in good 

agreement

Final t(Cf252) uncertainty is underestimated regardless of the adjustment strategy

 increase uncertainty to 0.4% (STD 2018) 
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Review t(Cf252)

Spencer (1982)

Too low 

uncertainty (0.2%)
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STD meeting 2017

CONRAD

(1)

NDS 2018

A.D. Carlson et al.

(2)

Difference

(1)-(2)

tot 3.7660(70) 3.7637(158) +0.0023

Prior

Posterior

Neutron multiplicities are strongly correlated, therefore an

uncertainty of 0.4% on t(Cf252) will implies uncertainties on

t(U235) close to 0.5%  too high uncertainty for U235

which is not confirmed by extensive integral validation

studies.

Meetings organized by Denise Neudecker in 2025 to revisit

the uncertainties of the 15 experimental values used in the

fitting procedure  5 measurements (scintillator) were

reviewed

Review t(Cf252)
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Review t(Cf252)

3 main sources of correlated uncertainties in the Axton report  

New sources of correlated uncertainties proposed by Denis Neudecker
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Review t(Cf252)

List of uncorrelated source of uncertainties  impose a minimum value of 0.4% or  0.5% ?
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STD2028

Axton

CONRAD

Croft

CONRAD

gmapy

CONRAD

2025  0.3% by marginalizing standard deviation 

for each type of measurement (0.7% for Mn, 

0.3% for SCI and 0.5% for B) 

2026  0.2% by updating correlated and 

uncorrelated sources of uncertainties
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Review t(Cf252)

Open circles : data not used by Axtoon

Filled circles : data used by Axton
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Conclusions

• Final verification of the proposed modifications (GMA and TNC database)

• Verification TNC results provided by gmapy with CONRAD 

• Extract I1 and I3 from Ignacio Duran ratios using TNC/GMA results 

• Continue t(Cf252) review work

• Provide H1(n,g) will be usefull

• Provide delayed neutron multiplicities from CRP to deduce prompt neutron multiplicities 


