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Fig. 2. Ratio of the preliminary results of the present 
work to the previous standards evaluation for the 
6Li(n,t) cross section.
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Fig. 3. Ratio of the present evaluation of the Au(n,γ) cross
section with the previous standards evaluation. 
evaluation.
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there are many ratio measurements of those cross 
sections with the standards, and absolute data are 
available for them. The older measurements are given in 
 [1] and the newer ones are shown in [2].  

For details for the evaluation process for all the
cross sections except those for the H(n,n) and C(n,n) 
reactions, see [1]. Basically the process involves using  
the GMAP (GMA) code to combine input from EDA 
and RAC R-matrix analyses; a thermal constants 
evaluation and direct experimental data to GMAP. The 
H(n,n) and C(n,n) evaluations are done separately as R-
matrix analyses by Hale and Paris. The evaluation of the
hydrogen standard is complete to 20 MeV. Efforts are 
underway to extend it to 200 MeV. The C(n,n) 
evaluation, composed of separate 12C(n,n) and 13C(n,n) 
R-matrix evaluations, is given in a paper [3] at this
conference. The energy ranges of the standards can be 
found in [1]. In figs. 1-7 comparisons are made of the
results of the new evaluation with those of the previous 
evaluation. For many of the cross sections, only small 
changes occurred due to the consistency of the new data
with the previous standards.

For the 6Li(n,t) cross section, there were 
differences in the fits for the EDA and RAC R-Matrix 
analyses, so the simple averages of the two fits with 
increased uncertainties were used in the combined GMA 
fit with the other data. An additional component of 
uncertainty equal to the difference between the two fits 
was used in the GMAP analysis. Large uncertainty is 
observed in the region of the resonance at about 0.245 

The increase above 0.5 MeV was present in both 
fits above 20 MeV will have some changes 

2.2 Thermal constants 

These data are particularly important in the 
determination of the neutron economy in thermal 
reactors. Since thermal data are included in the standards
evaluation, the thermal constants will have an impact on
the results of the evaluation. Also the thermal constants 
themselves will be affected by the other data in the 
evaluation. 
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Fig. 4. Comparison of the 235U(n,f) cross section from this
evaluation with the previous standards evaluation. 
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Fig. 5. Comparison of the 238U(n,f) cross section from this 
evaluation with the previous standards evaluation.
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• Changes from VII.1 for 0 ≤ En ≤ 
20 MeV are within uncertainties

• New data are fit well
• Small change in thermal capture 

cross section had large effect on 
solution criticals

• R-matrix analysis presently goes 
to 100 MeV

• Still to do:  Covariances on 
differential cross sections (c.m. 
and lab); Extend analysis to at 
least 200 MeV
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Still to do:
o Improve description of (n,2n)2a

breakup cross section in R-matrix 
analysis using hyper-spherical 
coordinates

o Covariances
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• Fitted (unsmoothed) GMA standard cross section in place of (n,t) data

• Still to do: Covariances, capture cross section
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• n+C elastic cross section 
about 2% higher than VII.1 
near 2 MeV

• Seems to have little effect on 
benchmarks

• Still to do:
o Covariances
o Improve 13C(n,g) xs
o Add 13C(n,n’g) files 
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• Fitted (unsmoothed) 
GMA (n,a) cross 
sections in place of 
data up to 1 MeV

• Made extensive 
changes in (n,a) and 
total cross sections 
above 1 MeV

• Still to do: Covariances
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• All data well represented

• Little change in critical 
benchmarks

• Capture cross section 
improved (? need 
astrophysics feedback)

• Still to do: covariances
(calculated up to 7 MeV, 
but not formatted) 
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Analyses for the Light-Element Standards
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• n-p scattering: N-N analysis goes 
up to 100 MeV; plan to to extend it 
to 200 MeV.

• 6Li(n,t):  7Li analysis gives excellent 
fits (c2/n=1.36) to data up to 4 MeV.

• 10B(n,a):  11B analysis gives 
excellent  fits (c2/n=1.14) to data up 
to 1 MeV.

• Natural carbon: sel increased ~2% 
at 2 MeV, as already shown. 
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