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1 Iron Cross-Sections Adjusted to EURACOS-Fe with Global Detector
Method

With the help of the modified global detector method a large number
of measurements could be evaluated simultaneously in one iterative
adjustment procedure /1/. For the experiment EURACOS-Fe a total
number of 11 sulphur detectors as well as 330 results of proportio-
nal counters and NE 213 scintillator were used finally /2, 3/. The
convergence of the adjustment method is perfect, so that the final
results could be obtained after the second iteration step. For
natural iron the cross-section of total inelastic scattering as
well as the cross-section of elastic scattering show high sensiti-

wity to the integral measurements. In EURLIB group structure a

total number of 33 inelastic group data above the inelastic thres-
hold of 0.8 MeV and 100 elastic group data down to thermal energy
were treated as free variables for adjustment. The error covariance
data of the cross-sections were taken from ENDF/B-5 /4/. The group
cross-sections were processed likewise from MAT = 1326. The final
results of adjustment with the global detector method to 341 inte-
gral measurements of EURACOS-Fe are presented in fig. 1.1 and fig.
1.2. The relative difference between adjusted and original data is
negative, when the cross-section is reduced, and positive, if it is
increased. Por the inelastic cross-section we get a reduction in
the total energy range above threshold. The largest effect is with
-7.5 % for the small value of the cross-section near the threshold
energy. For higher energies up to 8 MeV a reduction about -4% is
required and above 8 MeV the correction becomes small.

The adjustment of the elastic cross-section shows the anticorrela-
tion between elastic and inelastic cross-sections. The highest in-
crease is about 5.5 % at 6 MeV, which corresponds to a maximum in
the decrease of the inelastic cross-section. According to the sen-
sitivity profiles and the uncertainties given for the cross-sec~
tions we get the largest changes in the MeV~region and negligably
small effects in the keV-recion and below that. Below the inelastic
threshold of 0.8 MeV there is a small reduction of the elastic
cross-section. But obviously the rescnance treatment of iron cross-
sections in the keV energy region is covered well. We had to apply
large self-shielding factors with strong dependence on penetration
depth in iron /5/. The results are in perfect agreement with inte-
gral measurements pertaining to this energy range.
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FIG., 1.1: REL. DIFFERENCE BETWEEN ADJUSTED AND ORIGINAL
CROSS-SECTIONS, GLOBAL METHOD, 2 ND ITERATION
EURACOS-FE, 341 MEASUREMENTS.
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2 Check of EURACOS-Fe Results by Newton Method with Singular

Detectors

To check the results obtained with the global detector version of
the program ADJUST-EUR the Newton version was applied to singular
sulphur measurements /5/. The adjustment was performed to detectoré
at 38.57 cm and 79.1 ¢m in iron. Since the Newton version converges
slower than the global detector version 8 iterations were needed.
For the inelastic cross—~section the convergence is shown in

fig. 2.1, taking as example the cross-section values of EURLIB
group number 18 (3.33 - 3,68 MeV)., The final relative adjustment of
the total inelastic cross~section for both sulphur detectors is
given in fig. 2.2. The energy profiles as well as the absolute
values agree well with the results for all detectors of fig. 1.2.
It can be concluded, that in the case of EURACOS—-Fe the adjustment
of the iron cross—-sections to the 11 sulphur detectors alone brings
in principle the final results. The contribution of the 330 chan-
nels of proportional connters and NE 213 scintillator is highly
consistent with the adjustment effects of 11 sulphur detectors.
Otherwise the high number of measurements with proportional coun-
ters could have changed the results effectively. But this isn't the

case.

This answers also to the question of correlations between different
integral measurements. In our evaluation we disregarded any corre-
lation between singular measurements. Only the total statistical
and systematic error was taken into account. We can conclude from
the similarity of the results of a singular sulphur detector to the
final results of all detectors, that in the special evaluation of
BEURACOS-Fe the effect of correlation between integral measurements
is negligable. On the other side the correlation between different
partial cross-sections must be regarded. This holds especially for
the anticorrelation between the elastic and inelastic cross-section

of iron.
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3 1Iron Cross—-Sections Adjusted to ASPIS Experiment with Global
Detector Method

The total number of integral measurements used for evaluating the
ASPIS experiment was 501, This number include 52 foil detectors (12
$~32, 10 In-115, 16 Rh-103 and 14 Au~193) and 449 measurements of .
proportional counters and NE 213 scintillator /6, 7/. For adjust-
ment the same basic iron cross—sections were applied as for EURA~
C0S~-Fe. Of course, specific group and depth dependent buckling
factors as well as self shielding factors were used. The final
results of adjustment to all 501 measurements of ASPIS are given in
fig. 3.1 and fig. 3.2. Compared with the results obtained for EURA-

.COS—Fe we get a good similarity in the energy profiles of the rela-
tive changes to the cross~sections. But there are two distinctive
differences. For the inelastic cross~section the adjustment effect
is appreciably smaller. The maximum above the inelastic threshold
is reduced to -1.4 %. The same holds for the plateau up to 7 MeV,
which becoms lower too. The second distinctive difference is, that
the elastic cross-section remains relatively unchanged. Below the
inelastic threshold at 0.8 MeV we get similar effects compared to
the evaluation of EURACOS~Fe.

4 Check of ASPIS Results by Newton Method with Singular Detectors

For the adjustment obtained for all 501 measurements with the glo-
bal detector method a check was made applying the Newton method to
a singular sulphur detector positioned at 68.58 c¢m depth in iron.
The result is shown in fig. 4.1. We can compare it quite well with
the EURACOS~Fe results. The rélative change of the inelastic cross-—
section is similar for both experiments in energy profile and abso-
lute number. So we can conclude, that the results of the sulphur
detectors of ASPIS would reproduce the results of EURACOS-Fe. The
differences between the evaluation of both experiments zre obvious-
ly due to the other detectors. Expecially the measurements with
Rh-103 are responsible for differences in the final adjustment,
because the measured rate of the 103 Rh(n,n')-reaction lies below
that of the calculated one mostly. There is an opposite effect for
the other threshold detectors applied /8/.
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5§ Iron Cross—-Section Adjusted to Both Experiments EURACOS-Fe
and ASPIS

If we take béth experiments together, we have a total number ef
integral measurements of 341 from EURACOS-Fe and 501 from ASPIS. So
the number of ASPIS measurements dominate nearly‘by a factor of
two. We should expect a final result for cross-section adjustment,
which lies in between both experiments with a preference to the
ASPIS majority of measurements. This can be seen from fig. 5.1 and
fig. 5.2. The inelastic cross~section has a reduction up to -2.4 %
above the threshold and about -1.2 % in the plateau up to 7 MeV,
The elastic cross—section shows reductions of -0.6 % between

0.8 MeV and 3 MeV and at 8 MeV.

6 Conclusion of the Final Results

The final results of the cross-section adjustment can be compared
with the relative standard deviation (1 o) of the cross-sections as
given in fig. 6.1. We can conclude, that all adjustment results
obtained for the experiments EURACOS-Fe and ASPIS lie well within
the uncertainty given for the partial cross~sections. This holds
for the adjustment to singular measurements, obtained with the
Newton method, as well as for the results of the global detector
method, which considers a total sum of 842 integral measurements.

The largest uncertainty with 12 % is quoted for inelastic cross-
section at threshold energy. Here we f£ind in all adjustment runs
for singular measurements as well as for the total sum of all avai-
lable measurements, that the cross—section contained in MAT = 1326
is too high and should be reduced by -2.4 % at least according to
the 842 integral measurementsS. For higher energies up to 7 MeV the
reduction of the total inelastic cross-section should be -1.1 %,
which is covered well by 5 % uncertainty quoted in fig. 6.1. That
the evaluation of the inelastic iron cross-section of MAT = 1326 is

relatively high, can be seen by comparing with other evaluations as
shown in fig. 6.2. e
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Compared with published results a good progress has been achieved .
/9/ .










































