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• The IAEA has developed the Fusion Evaluated Nuclear Data Library (FENDL)
• FENDL-2.1 has 40 of its 71 isotopes taken from ENDF/B-VI.8
• ENDF/B-VII.0 has been recently released (Dec. 2006)
• Want to examine the effect of new data using four fusion specific 
experimental benchmarks  (ITER relevant)
• Experiments performed at the 14.1 MeV Fusion Neutron Generator facility 
at ENEA Frascati Research Center
• Compare experimental results to detailed calculations using  MCNPX v2.6f
• Calculations use FENDL-2.1, ENDF/B-VII, and a modified FENDL-2.1 where 
the 40 isotopes from ENDF/B-VI.8  are replaced with ENDF/B-VII.0

FNG Benchmark Experiments

Tungsten experiment

Bulk shield experiment

Streaming experiment

HCPB breeding experiment

Introduction

Generatore di neutroni  FNG
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Tungsten experiment foil results

Average/Maximum of C/E values

Bulk shield experiment foil results

Streaming experiment foil results

Reaction Ethreshold
(MeV)

FENDL-2.1 ENDF/B-VII Partial 
ENDF/B-VII

Mn-55(n,γ)Mn-56 0 1.454/1.785 1.450/1.748 1.453/1.771
Au-197(n,γ)Au-198 0 0.981/0.905 0.984/1.097 0.982/1.093
Ni-58(n,p)Co-58 0.8 1.061/1.094 1.066/1.119 1.049/1.075
In-115(n,n')In-115m* 0.8 0.929/0.869 0.923/0.864 0.924/0.862
Al-27(n,α)Na-24 3 1.030/1.055 1.041/1.058 1.031/1.047
Fe-56(n,p)Mn-56 3 0.961/0.945 0.962/0.941 0.958/0.930
Ni-58(n,2n)Ni-57 10 1.020/1.034 1.040/1.069 1.036/1.049
Zr-90(n,2n)Zr-89 10 1.034/1.049 1.036/1.055 1.043/1.057
Nb-93(n,2n)-Nb92 10 1.024/1.080 1.013/1.051 1.011/1.056

Reaction Ethreshold
(MeV)

FENDL-2.1 ENDF/B-VII Partial 
ENDF/B-VII

Ni-58(n,p)Co-58 0.8 0.991/1.099 0.990/1.104 0.987/1.100
Al-27(n,α)Na-24 3 0.869/0.703 0.888/0.712 0.877/0.713
Nb-93(n,2n)-Nb92 10 0.911/0.841 0.902/0.825 0.902/0.827

HCPB experiment foil results

Reaction Ethreshold
(MeV)

FENDL-2.1 ENDF/B-VII Partial 
ENDF/B-VII

Au-197(n,γ)Au-198 0 0.904/0.829 0.921/0.875 0.928/0.853
Ni-58(n,p)Co-58 0.8 0.982/0.928 0.998/0.942 0.978/0.935
Al-27(n,α)Na-24 3 1.001/1.034 1.008/1.037 0.998/1.034
Nb-93(n,2n)-Nb92 10 0.977/0.930 0.979/0.939 0.977/0.929

HCPB  experiment T production

Conclusions
• Calculations of foil activation rates using ENDF/B-VII.0 data were not 
significantly different than calculations using FENDL-2.1 data
• Calculations of tritium production using ENDF/B-VII.0 data were similar to 
calculations using FENDL-2.1 data
• Updating FENDL with ENDF/B-VII.0 data is not urgently needed for ITER

Depth 
(mm)

FENDL-2.1 ENDF/B-VII Partial 
ENDF/B-VII

42 0.855/0.817 0.862/0.830 0.853/0.815
105 0.929/0.865 0.934/0.876 0.928/0.870
168 0.939/0.869 0.933/0.856 0.938/0.863
231 0.931/0.852 0.925/0.859 0.919/0.838

Reaction Ethreshold
(MeV)

FENDL-2.1 ENDF/B-VII Partial 
ENDF/B-VII

Mn-55(n,γ)Mn-56 0 0.902/0.763 0.890/0.722 0.903/0.743
Au-197(n,γ)Au-198 0 0.910/0.789 0.908/0.790 0.922/0.802
Ni-58(n,p)Co-58 0.8 0.944/0.728 0.949/0.634 0.940/0.701 
In-115(n,n')In-115m* 0.8 0.751/0.501 0.748/0.450 0.751/0.500 
Al-27(n,α)Na-24 3 0.912/0.848 0.917/0.741 0.903/0.787 
Fe-56(n,p)Mn-56 3 0.897/0.827 0.921/0.805 0.890/0.786
Ni-58(n,2n)Ni-57 10 0.923/0.873 0.933/0.889 0.924/0.876
Zr-90(n,2n)Zr-89 10 - - -
Nb-93(n,2n)-Nb92 10 0.916/0.782 0.899/0.710 0.901/0.776

Average/Maximum of C/E values 
at each 12 pellet ENEA group

Average/Maximum of C/E values

Average/Maximum of C/E values

Average/Maximum of C/E values

*note: Batistoni results use IRDF-90.2

*note: Batistoni results use IRDF-90.2

*note: Batistoni results use IRDF-90.2


