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U-238 is the major actinide in power reactor fuel and the capture
cross section is an important quantity for both thermal and fast
reactors. The various measured values of shape and the magnitude of the
U 238 capture cross-section show discrepancies that are larger than the
quoted errors and the evaluations have attempted to minimise these
discrepancies.

The neutron energy range can be divided into three regions:

(i) The region below the 6.7 eV resonance

The value of the capture cross section at thermal energies has been
well determined by various techniques. The value given by the ENDF/B
Standards Committee is 2.708 barns and the evaluation technique used was
described by Peelle and Conde [1] at the Mito Conference. The known
resonances can account for 2.353 barns, the remainder has to come from
bound levels. Although the magnitude at thermal is known there are very
few measurements of its energy dependence. The only accurate shape
measurement was carried out at Geel by Corvi et al. [2] and shows a 1/v
dependence in the energy region from 0.002 to 0.1 eV. In the energy
region from 0.1 to just below the 6.7 eV resonance there are no high
quality data on the capture cross-section.

(ii) The resolved resonance region

The discrepancies in the resonance parameters and the capture cross-
section in the energy region up to 10 keV have been reduced in the
evaluation carried out by Moxon and Sowerby [3] by the adjustment of the
normalization and the background. Tn the energy region below 1 keV it
was"possible to determine the radiation and neutron widths of most of the
s wave levels. The average radiation width is 23.0 meV and this value
was used to determine the neutron widths of all the resonances above 1
keV and the small mainly p-wave resonances below 1 keV which were
observed in the high resolution capture cross section data obtained at
Oak Ridge by Macklin et al. [4] but were not seen in the transmission
data. The process identified many additional resonances partciularly at
high energies as many peaks in the observed structure in both the
transmission and capture data contain more than one resonance. The
analysis leads to an average capture cross-section in broad agreement
with the evaluated average capture cross-sections obtained by Poenitz [5]
as part of the ENDF/B-VI standards evaluation procedure.

In the region of the resonance peaks the capture cross section
calculated from the evaluated parameters is in good agreement with the
data. The shape of the capture cross section between the resonance is
poorly determined from the measurements. The error in the calculated
cross- section in these regions due to the omission or interference terms
in the calculation of the capture cross-section, and the missing of a few
small resonances will add very little to the uncertainty in the infinite
dilute cross-section but may contribute to errors in the effective
capture cross section for sample of finite thickness.



(iii) Average cross-section region

The region above 10 keV has recently been evaluated by Poenitz,
Frohner [6] and Kanda et al. [7]. The evaluations of Poenitz and Kanda
et al. are simultaneous evaluations which consider a number of cross-
sections of different materials. Frohner's evaluation on the other hand
considers all the U-238 partial cross-sections of importance up to
500 keV. Between 10 keV and 300 keV the evaluations of Frohner and
Poenitz are in good agreement but the evaluation of Kanda et al. is
significantly higher above 45 keV. The disagreement between the
evaluations of Poenitz and Kanda et al. extends as far as the upper limit
of the Poenitz data (2.2 MeV) but is less significant above 1 MeV. The
evaluations of Frohner and Poenitz tend to lie below the mean values of
the measured cross- sections and the reasons for this need to be
understood and justified. The average resonance parameters derived in
Frohner's work differ in detail with those extracted by others from the
resolved resonance region and this requires further investigation. Above
2.2 MeV there are few measured data and the evaluations tend to be
inaccurate.

The errors in the cross-section are difficult to summarise in a
document of this type. The following figures give approximate values:

Energy
0.0253 eV
Resonance integral
Average capture in resonance region
10-1000 keV
2 MeV
3 MeV
5 MeV
10-20 MeV

Error (%)
±0.5
±1.0
±3.0
±3-5
±3
±6
±20
±30
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