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EVALUATION OF THE 237y FISSION CROSS-SECTION IN THE
ENERGY RANGE 0.1 keV—20 MeV

VeAe Kon'shin, V,F. Zharkov and E,Sh, Sukhovitski j

ABSTRACT

A method based on correlations between the errors in different
experimental results is proposed for determining errors in evaluated
datas. In order to use these correlations, total experimental errors
are divided up into partial errors, The way in which this method is
linked with the least-squares method is demonstrated. Matrices of
the correlations between experimental results for each type of partial
error and for different energy ranges are given as well as information
on partial errors. The method is used in the paper for evaluating
235U fission cross—sections in Soviet and foreign publications, and
evaluated data are given, Comparison of the evaluated data with
ENDF/B-V data shows that they agree to within 1-3%.

In recent years experimental measurements of the 235U fission cross-
section (Gf) have been published showing a difference from those previously
available as a result of the application of more up-to—date experimental
techniques, entailing smaller errors [1-8]. In addition, the new data give
lower figures for the cross—-sections For this reason it has become necessary
1o perform a new evaluation of the 235U fission cross-section on the basis of
the new data as well as those obtained earlier, It should be mentioned that,
when performing evaluations, special attention should be paid not only to
fission cross—~section values themselves, but also to the error in evaluation,
since a fairly strong correlation can be found between the errors in many
experimental studies due to the use of similar measurement methods and

standards,

Reference [9] proposes a method of evaluation by means of which a
detailed analysis of the correlations between the errors in different experi-

ments can be performed, The method is based on the division of errors into



different types of partial error, which are independent in each experiment,
with a view to using the correlations between theme The total errors in
different experiments are correlated with each other by means of the partial
errorse Using this method an expression can be found for the estimated

cross-section %ot and the actual but unknown cross—section 9% [9]:
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number of partial errors; NA is the number of experiments involved in the

evaluation; and a.ij i the statistical weight given to an experiment, where
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In the evaluation, experimental data are given weights which minimize that
the error in the estimated value (1)s Clearly, these weights depend on the
partial experimental errors and on the coefficients of correlation between
them, i.e, they reflect the actual situation and indicate the value of a given
set of experimental resultses We propose to show that in the case of a total
lack of correlation this method is equivalent to the least—squares method
with statistical weights in inverse proportion to the square of the error.
Here, Kkij = Ohj, and Eq, (1) has the form
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The values of a, which minimize |Gar l can be found from the
condition

' to’ nte;
Zai=4.

Let us modify Eq. (4), taking the 1-th experiment, as follows:
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By differentiating Eqs (6) with respect to a s where n = 1, ,.40,
NA(n ¥ 1), we obtain the NA ~ 1-th equation of the type
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il

an

aE IA r1|

06p)"

y n#8 i={,..,NA.

Thus, where there are no correlations beiween errors in experiments, the

weights are in inverse proportion to the squares of the errors,
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Where correlations are found, Eq,. (5) is reduced to a system of NA ~ 1

linear equations:
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Eqe (1) gives the error in the estimated value for an individual point on
the curve, We can determine the coefficient of correlation for the errors at
any two evaluated points n and m as follows:

—_—
A%, a6,
B =

nm == (10)
V1ot V [o0

where Aon and Aom are the errors in estimated values at the points involved,

These are determined as follows:
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where ajm is the weight of the j-th experiment when it is used in the evalua~
tion at the point m; Aojlcm is the k-th partial error in the j~th experiment
at the point m, Similarly, an and Aoikn are the weight and the k—th partial

error in the i~th experiment when it is used in the evaluation at the point n,



By introducing the coefficient of correlation for k errors in the i-th
and j~th experiments at the points n and m (as previously, the partial errors
in any one experiment are taken to be independent)
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and assuming it to be independent of the point chosen (Kkinjm = Kkij)’ we
obtain the coefficient of correlation between errors in points on the curve

for the energy dependence of the fission cross-—-section
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The algorithm described was applied on a computer program which, on the

B

basis of the partial errors and correlations between them, uses the iteration
method to find the weights for the experimental data minimizing the error in
the estimated value, and also the errors in the estimated values at various

points, with the coefficients of correlation between them,

The 235U fission cross—section was evaluated for two energy regions:
100 eV~-100 keV, where the cross—section has a distinct structure, and
100 keV-20 MeV, where the fission cross—section can be represented by a
smooth curve, The experimental data obtained for the thermal energy region
need to be renormalized by a common method, Errors due to the shift in the
energy scale and the difference in energy resolution can be minimized by
normalization to a wide range of energies (100 eV-1 keV), Table 1 [1] shows

fission integrals for 235U.

The 235U fission cross—section in the energy region below 1 eV was
evaluated in Ref, [1], where at 0,0253 eV it was found to be (583.54 11.7) v,
This value agrees with the one given in Ref. [2], where at 0,0253 eV the

fission cross—section is (583,5 # 1.3) b,



In Ref. [10] the fission integral from 7.8 to 11 eV is proposed as a
possible region for renormalization,s The analysis performed in Ref, [1]
showed that there is a systematic deviation of the results given in Ref, [10]
from the evaluated curve., This may be due to the variation in channel width
of the analyser in this region, Thus, normalization only to the data of
Ref, [10] may not be advisable. However, there are other measurement data
available for the thermal energy region [4, 7, 11-15], By renormalizing
them to a fission cross—section of 583.,5 b at 0,0253 eV the fission integral
from 7.8 to 11 eV can be calculated. Reference [1] gives a value of
(241424 + 6.75) b * eV, obtained as a mean-weighted value [4, 7, 10, 11]
for the evaluated fission integral for T7,8-11 eV, Here, the data from
Ref, [12] were used with a three~fold reduction in the weight as a result
of the considerable deviation from other results, The data from Ref, [13]
were not used since they were obtained only in the region up to 10 eV,

The data in Refs [14, 15] were not used because of the considerable difference
in the shape of the curves and the systematic difference in the results for
the thermal region. The error in the fission integral - t_2.87 - was
obtained [1] on the assumption that this value in Ref. [4] is 50% likely

$0 be correcte

Table 2 shows fission integrals in the range 0,1-1.,0 keV, There are
seven sets of experimental data in this energy region that can be considered
absolute [4, T, 8, 16-18], the first five of which cover the thermal region
and can be renormalized to the fission integral for T.8=11 eV, which is
equal to 241,24 b » eV on the basis of data from Table 1, The concept of
normalization used is the same one as in drawing up ENDF/B-V [23], The co-
efficient of renormalization for these data is given in Table 2, Before
normalization it was necessary to correct for the up~to-date cross—sections
for the 10B(n,a) and 6Li(n,a) reactions [3]s The data from [17] and [18]
were obtained by the underground explosion technique beginning at an energy
of 2 eV, and thus cannot be renormalized in the region 7.8-11] eV, Since
these data are absolute measurements and at low energies the correction for
the angular distribution of the 6Li(n,a) reaction which needs to be made to
them is small, they were used to obtain the mean-weighted fission integral
in the range 0,1-1,0 keV, even though their influence is small as a result
of high error (approximately 8%). The mean-weighted fission integral in
the region 0,1-1.0 keV is (11883 + 446) b * eV, The experimental data in

Ref. [11] were assigned an error of 3.3%e After renormalization to



(241,24 + 6,75) b + eV (approximately 2,8%) the error rose to 4.31%. The most
up-to-date experimental data [7, 8] may have an error of 2%, After renormali-
zation the error rises to 3,8%, The mean—weighted integral has an error of
approximately 3,8%, All the experimental data available agree to within

the limits shown in Table 2, The remainder of the experimental data in this
table were used as relative data and in the region 0,1-1,0 keV were renorma—
lized to (11883 + 446) b ¢ eV, The coefficients of renormalization are

shown in the same table,

In the region above 10 keV it becomes necessary to renormalize relative
data obtained for the region 2-100 keV [24] and the relative data of
Refs [5, 25]s For renormalization the region 10-30 keV was chosen and the
results from Refs (4 7] were useds The mean fission integral in the
region 10-30 keV according to these sets of data, which differ from each
other by 2.3%, is 45580 b ¢ eV, Data from Ref. [19], although agreeing well
(to within 14) with Refs [4, 7], were not used for normalization because of
insufficient reliability in this region. The data from Ref., [5, 25| were
renormalized to the fission integral in the region 10-3 keV, which is equal
t0 45580 b ¢ eV, It appears that the error in this normalization integral
is approximately 5% and is caused mainly by the error in normalization in
the thermal region. The data from Ref, [24] in the region 2-10 keV were
renormalized to those given in Ref, [11] (ie.es to the fission integral for
the region 0,1-1,0 keV),

The evaluated data in the energy region 10-100 keV are determined from
the results in (44 5y 7, 17, 19, 24, 25], which in the region above 30 keV
agree among themselves (with the exception of the data in [24]) to within
+ 2.T%; in the region 80-90 keV they do not agree so well (to within
+ 3¢8%)e On the average, the time—of-flight data obtained by renormalization
in the low-energy region agree with absolute data [26] obtained from

measurements with photoneutron sources to within 3_3%.

In the energy region 100-200 keV the data in Refs [4, 5, 25] were used in
conjunction with measurements made on electrostatic generators at different
values [27-31]. Comparison of the results of [24] with the new data
obtained by I, Szabo [})] shows that, at energies below 100 keV, the former
data agree with the results of Ref, [30] to within + 6%, the data of [4]
and [31] to within + 2,5%, and those of [4] and [30] to within + 2,84, 1In
the region of 140 keV the data of [25] and [4] agree to within + 3,24,



For the region 200 keV~l MeV there are data available [26~30, 32, 33]
which agree among themselves to within + e In addition, results have been
obtained for hydrogen [25], and fission cross-sections have been measured
for the 6Li(n,a) reaction [7]e These last figures lie approximately 10%
lower than the results of Refs [26-28, 30], and their uncertainty is due
mainly to the fact that the Li(n,a) reaction cross-section in the region
above 100 keV is not accurately known, The renormalized data of [25] are
also somewhat lower [5] (by approximately 5%) than the cross—sections given
in Refs [26, 3]s The renormalized data of [5] agree comparatively well
(to within 1%) with the results of [25] and, in the region above 800 keV,
with the measurements of [26, 33], A systematic discrepancy (of approxi-
mately + 5%) is observed in the region 250-300 keV, where the cross-sections
given in Ref, [25] are lower than most other measurements, In the region
500-800 keV a discrepancy is found between the data of [34] and most other

results where both the "shape" and the absolute value are concerned,

For the energy region above 1 MeV there are data available [26-28, 0],
while for the region 1-6 MeV there are absolute measurements [32] and for
the region 0,8-20 MeV there are relative measurements [33]. All these results

can be taken to agree among themselves to within + Yhe

For the region 1-1,3 MeV the cross—sections measured in Ref, [32] are
4% higher than those given in Refs (20, 30]e At the Specialists' Meeting
on Fast Fission Cross—Sections [31] there was reference to the possibility
of a shift in the energy measurement scale in [32] by about 100 keV relative
to the data in [33] as being the cause of an error in the data of [32] of
about 5% at 1 MeV and of 3% at 6 MeV, However, no conclusion was reached

in the discussion,

At an energy of 5.4 MeV, the 235U fission cross-sections of Ref, [18]
are approximately 5% lower than those obtained in Refs [32, 33], The reason
for this may be that in Ref. [18] no correction was made for the angular
distribution of protons in the (n,p) reaction, which amounts to approximately
e In particular, the ratio of the fission cross—section at 14 MeV to the
cross-section at 5¢4 MeV measured by P, White [18] does not agree with other
relative measurements [33, 35]. For this reason, when performing the evalua-~
tion the error for this point increased by 3%. In the energy range 2-6 MeV
a difference is found in the shape of the curves forI. Szabo's new data [30]

and the results of [ 32, 33],



For the energy range around 14 MeV there are absolute measurements for
the fission cross-section: 2,063 + 0,039 b at 14.6 MeV [36], 217 + 0,04 b
and 14.1 MeV [29] and 2,192 + 04044 b at 14,8 MeV [37].  The mean—weighted
value for these data after extrapolation to 14 MeV is 2,097 b; this agrees
within the margins of error with the result in [33], to which the measurements
of the 235U fission cross—section for hydrogen in the range 1-20 MeV in

Refes [35] were renormalized,

In the region above 15 MeV the "shapes" of the experimental data show
considerable differences, and the accuracy of the fission cross-section

may be no more than 10%.

In order to analyse the total errors in the data from the experiments

mentioned, use was made of the following types of partial error (Table 3):
- The error entailed in determining the number of 235U nuclei (k = 1);

- The error entailed in extrapolation of the spectrum of fragments
to a zero pulse height (k = 2);

- The error associated with absorption of fragments in the foil
(k = 3);

- The error associated with scattering in the chamber walls, foil
backing and target structure (k = 4);

- The error associated with attenuation of neutrons in the air (k = 5);
- The error involved in determination of neutron flux (k = 6);
- The error associated with the experimental background (k = 7);

- The error associated with the efficiency with which fission is
recorded (k = 8);

- The error associated with uncertainty in the geometrical factor
(k = 9);

- The error due to the hydrogen cross-—section used as a standard
(k = 10);

-  The statistical error (k = 11);
- The error entailed in normalization (k = 12),

This division of the total error into partial components was made on

the basis of information on the errors provided by the authors of the
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studies evaluated, Where no such information was available (which occurred
mainly in the case of older studies), the division was made by analysing

experimental methods in terms of the error inherent in them,

Use of the correlations for evaluating the 235U figsion cross-section
was made possible by analysis of the experimental methods employed for the
evaluation of the various studies, The following correlations between the

experimental results were found (Table 4).

l. Error entailed in determining the number of 235U nuclei (k = 1) 1In
studies by I. Szabo [27] (17 keV-1 MeV) and P, White [29] (40 keV-14 MeV) use

was made of the same foil, hence these experiments correlate entirely. Another

set of results by I. Szabo [28] (17 keV-2.6 MeV) differs from those mentioned
above through the use of an additional foil, hence in this case the measure-
ments in [27] and [28] correlate only partially (see Table 4), The data
obtained by Szabo in Ref. [30] (2.3 keV-5.5 MeV) do not differ from [27] in
any way as far as this type of partial error is concerned, so these data

correlate entirely.

We applied two rules in compiling the correlation table. According to
Rule 1, if two sets of results correlate independently with a third, they
correlate completely with each other. Therefore the data in Ref, [29] corre-
late completely with those in [33]. This is not at variance with the results
obtained by studying this type of partial error from the physical point of

view.

The results in Refs [28] and [29], and [28] and [30] may be correlated
partially in accordance with Rule 2, which states that if one set of results
[23] correlates partially with another [28] but completely with a third [29],
the second and third sets ([28] and [29]) must also correlate partially.,

The partial correlations shown in Table 4 between the data in Refs [29]
and [35-37] with k = 0,3 were transposed to this type of partial error from
k = 12 (error in normalization). This is because the cross-sections from
[35] were normalized on the mean-weighted value of the data in Refs [29, 36,
37], but they do not have a partial normalization error since they are
"absolute", A situation arises in which it is necessary to take into account
the correlation between partial errors, i.e. the correlation obtained as a
result of normalization needs to be introduced into the coefficients of
correlation for all partial errors greater than zero., However, this approach
considerably complicates the problem, especially when an additional correlation
is needed for the one that is already being made for a given type of partial

erroTs Clearly, in such cases correlations should not be used additively.



-11 -

As mentioned above, the correlation model applied by the authors of
the present paper presupposes the absence of correlation between partial
errors, which in most cases is true, In the few cases in which correlation
between partial errors is artificially introduced (for example, as a result
of normalization), this correlation can be used in the partial error making
the greatest contribution to the total error in the experimental results.
This approach is not at variance with the model chosen and enables one to

make fuller use of the correlations found,

2. Error entailed in extrapolation of the fragment spectrum to a zero
pulse height (k = 2)s It can be assumed that in Refs [27, 29, 30] the

errors entailed in extrapolating the spectrum of fragments to a zero pulse

height correlate completely since the same foil was used. In addition, the
data in [27] correlate partially with those in [28] because in the latter
studies another foil was added to the foil mentioned, According to Rule 2
(see paragraph 1 above), the data of [28] correlate partially with those of
[29] and [30] (see Table 4).

3, Error associated with absorption of fragments in the foil (k = 3),
Refs [27, 29, 30] correlate entirely and [27, 28] partially. This is

because in all three experiments the same foil was used, with the addition

of another foil in Ref. [28]. For drawing up the table of correlations

the same rules were applied as before (see paragraph 1 above).

4, Error associated with scattering in the chamber walls, foil backing
and target structure (k = 4)s In the studies by I. Szabo [27]
(17 keV~1 MeV) and P, White [29] (40 keV-14 MeV) the same fission chamber

was used, so these experimental results correlate entirely. From the

information available it might have been assumed that the same chamber was
used for Ref., [30] as for Ref, [29]. Since, however, this is known not to
be the case, we shall assign partial correlation to the data in Refs [29]
and [30]s 1In this case the data of [27] also correlate partially with
those of [30].

5. Error associated with attenuation of neutrons in the air (k = 5). No

correlations have been found in this type of partial error.

6. Error in determination of neutron flux (k = 6)¢ The results in
Refs [4-6, 11, 14, 15, 19, 22] intercorrelate completely, since ‘in all

of them a chamber with 103 vwas used for determining neutron flux, In

the experiment described in Ref. [24] the neutron flux was determined using



chambers with both loB and §Li at the same time, For this reason the data

given above must correlate partially with the results in [24].

In another set of studies [7, 8, 17, 18, 20] 6Li was used for the
determination of neutron flux, hence these experiments correlate completely
with each other and partially with the data in [24], We assume that the
group of results using loB and 6Li do not correlate,

In a third set of studies [25, 29, 35] neutron flux was determined by 2H.
These experiments correlate entirely., In addition, in Ref, [27] two further
methods were used for determining neutron flux in addition to the proton
recoil method: the magnesium—~sulphate bath method and the associated particle
techniquee. This causes the data in [27] to correlate partially with those
in [26, 29, 35].

The method used for determination of neutron flux in Refs [28, 307 was
the same, and thus they correlate entirelys Two of the three methods used
in these experiments for determining neutron flux (the magnesium—-sulphate
bath and associated-particle methods) are the same as those used in Ref. [27].
It can therefore be assumed that the data of [27] correlate with those of

[28, 0] with a coefficient 1{6,13,14 = x6,13,24 = 0470

7. Brror associated with the background of the experiment (k = 7). No

correlations for this type of partial error were found.

8, BError associated with the efficiency with which fission is recorded
(k = 8)e No correlations were found.

9, Error associated with uncertainty in the geometrical factor (k = 9)s No

correlations were founde.

10, Error due to the hydrogen cross-section used as a standard (k = 10)s 1In

Refs [25, 27, 29, 32-35, 39] the hydrogen cross—section was used as a standard,

These results intercorrelate completely,

11, Statistical error (k = 11). There are no correlations.

12, Error in normalization (k = 12), The results in [4, 7, 8, 11] were

renormalized to the fission integral in the energy region 0,1-1,0 keV and on
the thermal value (see Tables 1 and 2). Errors in normalization of these
values correlate completelys The experimental measurements in [17, 18]

are absolute and correlate entirely, since they were normalized on the same
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fission integral (from 0,1-1,0 keV), Relative measurements were performed in
Refs [6, 14, 15, 19, 20, 22], These data were also normalized on the fission
integral from 0,1-1,0 keV and consequently correlate entirely. Above 10 keV
the data from Ref, [24] were renormalized to the values in Ref, [11] for the
region 2-10 keV, The results in [11] were also normalized to the fission
integral in the range 0s1-1,0 keV. Thus the data in [24] correlate entirely
with all the experiments mentioned. The results in [5, 25] were renormalized
to the integral for 10-30 keV, which was obtained from the data in

Refs [4, 7]s It follows from this that the results of {5, 25] are in the
final analysis also normalized on the integral for 0,1-1,0 keV and the thermal
value, As a result of this normalization, full correlation is found between
Refs [4, 5, Ty 8, 11, 14, 15, 17-20, 22, 24, 25], 1In addition, the experi-
mental results in [26] correlate completely with those in Ref. [33], since
the latter are normalized to the data in [26].

As mentioned above (see k = 1), correlations between [35] and the experi—-
mental data of [29, 36, 37] were transposed to k = 1, The correlation in
this case occurs because the data of [35] were renormalized by the 5ﬁthors of
the present article to a mean-weighted value [29, 36, 37]. This correlation
with coefficients K12,29'39 = K12,35,36 = K12,35'37 = 0,3 can also be left
for k = 12, since this partial error (the error in normalization for the

"absolute" data of [29, 36, 37]) is equal to zero.

Calculations of optimized weights performed using the computer program
for the cases: absence of correlation (K = 0), assigned correlation (X) and
total correlation (K = 1) between the partial errors in experimental data for
all the energy ranges examined are given in Annex 1, which also shows experi-

mental 235U fission cross—=sections for which normalizations have been used,

Annex 2 contains calculated coefficients of correlation between energy
ranges for the cases: absence of correlation, assigned correlation and total

correlation between errors,

Table 5 shows evaluated 235U fission cross—sections and errors in
evaluation both using and not using correlations for optimum weights, The
errors in the evaluated curve shown for energies above I keV are average

values for the ranges considered,

When using non-optimized weights, which are the inverse squares of the

error, the error in the evaluated 235U fission cross—section for assigned
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correlations in the region up to 100 keV is on average 10% greater than the
errors shown in Table 5, while in the region up to 14 MeV it is 5% greater.

The error values given in Table 5 are of a tentative natures 1In the
region of 30 keV, where ranges are small, errors amount to 3-4%, which may
be considered equivalent to the accuracy that can be attained experimentally,
Above 30 keV the ranges are wide, with the result that many sets of results
are evaluated for them and there may be incorrect evalumation of the error
as a result of an uneven distribution of the experimental points given in
individual studies within a ranges Thus, errors for the region above
30 keV are of an illustrative character; +they are, however, in process of

being worked out more precisely. Nevertheless, in the region 30 keV-15 MeV
the accuracy achieved may be + 3%,

A comparison of the results of the evaluation with ENDF/B—V data
(Pigs 1-3) shows that they agree to within 1-3% in the energy region
Oel keV-15 MeV,

For the measurements to be performed in the future, it will be necessary
to consider the ranges 0,25-0,7 and 1420 MeV in order to clarify the dis-

crepancies found in experimental data for those ranges,
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235 Tadble 1
Fission integrals If for U
2200 o eV 11eV o
6, b (obtained Were data f
f = ® L 3 ® ere a mm
Bef, using the least I.f _;,“seffdz"b v If :’g“v&fdr’b v the evaluation
;qnaref [;]nethod in (ex;per:lmenta.l izxéggbmﬂized to| of Ref. [1]
ef. [1]) date) 6 = 583,5b) | used?

V(% 580,05 + 2,0 234,62 235,90 + 3,54 Yes

Y&/s 585,0 + 2,6 24z,27 240,60 - 2,40 Yes

Y - 28,40 - Xo
Relative data were
obtained by normalizing

| to data from Ref, [1]

[1Q7 569,8 «+ 2,3 237,35 243,06 - 2,40 ! Yes

Ny 574,1 + 2,3 237,40 241,30 4 4.80 i Yes

[ly 569,9 + 2'0 245.02 251.9]1 + 7.56 Because of the considerable

- ' e deviation from other data,
the weight was reduced
* three-fold )

Ny 577,3 + 1,8 229,38 251-85'J Nofe%ecause data were
obtained for the region
up to 10 eV

Ny 501,4 + 2,6 232,80 229,70 No, because of the large
difference in the shape
of the curve from that of
the curve found using
other data

[-157 37,1 * 5,9 217,51 236,30 See [14] above

{
V(% - 40,0 - i See [14] above

:/ Obtained from the mean ratio of the fission integral for 7.8-11 eV to the
fission integral for 7.4-10 eV, which is equal to 1,07533.
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Fission integrals for 237U in the range 0.1:1.0 keV Table 2
wCkeV 7
Measure- I,=f  6dE, beeV
ments Ref. " bikev? ;
0, Coefficient of Renormal ized Il' beeV
Experimental Q:‘&afggrre* renormal ization
data loB or 6Li
NV| 12300 + 492 | 12208 4 488 |1,016175 12400 + 607
V&l 11490 + 229 | 11451,7 +286 |0,995748 to I- 11403 + 428
/Y 11778 + 235 | 11475,2 + 286}1,028215 = 241,24 3 6,75 | 11799 4+ 442
/8 | (10380)% (10410)%*/ |(1,010012) | [V (10534)X
11641,8 + 233| 11675,4 + 292|1,011912 11815 + 473
N/ 12287 12141,3 + 303|1,005166 12204 4+ 458
[ ]
5 11862
'é (mean-ueighted)
0
« AV 11866 + 949 | 11782 + 940 | Not renormalized
/1871 12490 + 999 | 12400 1+ 990 "
118834446
(mea.n—ueighted
data of [4,7,8,11,
16-18])
10/ | 12212 4+ 733 | 12115 + 727 |0,580850 1
/197{ 12377 4+ 495 | 12333 4+ 493 |0,963512
4 VE:% 12715 + 890 | 12625 + 885 0,941227 \to I, = 118833446
7 72U | 12405 4+ 1240 | 12240 + 1224 |0,970833
8 15/ | 11866 + 1187 | 11688 + 1187 |1,016683
= /227 | 12377 + 495 | 12332 + 495 [0,963590
VY 12250 + 680 | 12216 + 670 |0,972740 )

‘_*/ The fission integral 12 was calculated for the ranges 0,1-0,3 and 0,4-1 keV;
11 was obtained from the ratio 11/12, which is equal to 1,12156,
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Partial and total errors in experimental data Table 3
for different energy ranges (in percent)

Energy| Res, Partial errors Total
range k= 1} k=2 k=B kesfk=5}k=6}k =7] k =B|k =9 }k=10} Kk =12§k=12| error
N Nnyli,o o5 {03 [1,0 (0,3 |20]05 0,2 ]0,2 0,0 |2,0|286] 4,531
& NnyJ|,o0tos |03 {101}0,31{201]05|0,01}{0,2 0,0 {1,0 {358] 4,71
- NY|1,5 |05 |03 120 |02 |50 |30 |30 1,0 {00 [3,0 [28 ] 7,18
© Nny11,5 los los 1,003 42,5 (201{00 11,000 14,0 |36 6%
Py 1e741,5 10,5 |0, | 2,6 {0,350 |5,0]3,01(1,c]0,0(3,0]286] €22
> /y|1,5 (o5 |03 |1,0}03 )25 3,000 0,5 |00 }3,6(3.2] 6,7
1 Ny 41,5 {o,5 {03 (3,0]03}25]40[00]1,0{]00 |40 |38] &0
Y /205 |05 {oz {1,0f05 1,810,500 021]001}20]}38] 486
Q /v o5 1}l05 |05 12,003 |15}05]|00(0,2}00]/|20]38] 47
= /¢ 10105 {03 (1,0}03{20{05]|3,0{0,2]001}1,0}38] 5,5
v |vs o }o05)07)03]1,5[0,3}0,4)0,0]0,01]0,6 |26] 3,6

/8 loslo3102]035}02(011021{031}0,01%1,31}087]26] 3,3

- Nyliolostosf{iolozfzolosioz}c2|o0]z20]2e} 43
% NY}i1,04{054(03}1,0}]03}2v]05]001}0,2]}001]1,0]381} 4,7
M Nviws joslozlz0lo03{z0}50}30{1,0(001]3,0]}2€c] 7,16
- Nnyjiis |os|os3f1,0|l03|25(20(00]1,0]00]4,0/|38] 67%
= /1|15 lo5{03{20{053}501|50}3,0}1,0}{6,0}3,0}28] 8,22
> /2¢Yt1,5 05|03 )1,0]l03{35(|%=%0]|00]05]0,0]3,0]5,8] 6,97
;‘j Nnyfisltosloslsotoslesjsonfoof{i1,0}o00]}]4,0]|53z81} 80
. /205 }0,5|03|1,0{03}18|05{00]02]001}20]38] 4,8
) /& (o51{05{03}1,0}03}1,5}05}201}02]0,0]201]28] 4,48
=] [V |o54{0,3]05]|07}03]15}03)0,41}00]00]0,6]28]| 3,45
_ v 11,0 loss {0,3 |1,0 0,3 {2,0 {0,5 0,2 l0,2 |0,0 {2,0 2,8 | 4,31
e Ny 1,0 lo,s 0,3 1,0 |0,3 2,0 |0,5 {o,0 |O,2 {0,0 |2,0 |3,8 | 4,71
M nvi.,5 los |0,3 {2,0 {05 |3,0 [3,0]3,0 (1,0 |00 |3,0 |28 | 7,18
' Ny 11,5 lo,5 lo,3 1,0 |o,3 |2,5 {2,000 |1,0 |[0,0 |4,0 |3,8 | 6,7
e 18/ 1,5 lo,5 {0,3 2,0 0,2 |50 |3,0 3,0 {1,0 |0,0 |[2,0 |2,8 | 8,22
= /29 1.5 |o,5 {0,3 |1,0 {0O,3 |3,5 |3,0]0,0 |O5 |o,0 |3,0 |3,8 | 6,97
M Ny 11,5 lo,5 (0,3 3,0 (0,3 | 2,5 {4,0 {0,0 |1,0 |0,0 |4,0 |3,8 | 8,09
“ /22 10,5 lo,5 {o,5 |1,0 |0,3 |1,8 |0,5]|0,0 }0,2 |0,0 }2,0 |3,6 | 4,86
3 /4 lo,s |o,s |o,3 |1,0 0,3 1,5 |05 |20 ]0,2 [0,0 |20 )28 | 4,18
o /v lo5 o3 fo,5 |07 |03 |1,5]05 }0,4 |00 |00 |O,6 |2,8 | 3,45
/% o5 lo,3 |02 |0,3 0,2 [O,7 |O,2]}03 |00 |1,3 |1,556]2,8 | 3,61

_‘y The energies at which errors assigned below to the whole energy range were
taken are shown in brackets,
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Table 3 (cont.)

Partial errors

Energy| Ref. T T Total
range k=1]k =2k =3{k=4{k =5 k=6{k=7 {k =B| k =9 {k=10{k=11 {k .12{ error
% Ny j11.01%o05 |03 }1,0 03 ]201)051}0,2]0,2 {00 |20 [2,8{ 4,31
£ |ny {i1,0(05103 |1,0 }0,3 2,005 0,0 0,2 }0,0 |1,0 3,8 ] 4,71
8 |av |i,5 )05 |03 |20 {03 3,0 |50 |30 {10 |00 |3,0 {28 | 7,18
] 14/ 1,5 {0,510,3 {1,0 |0,3 |25 {20 |00 1,0 l0,0 {4,0 [3,8 | 6,74
= |/¢ |1,5{05 |03 |20 }05 |4,0 |30 |50 11,0100 |3,0 |28 | 7,65
M /2 1,530,503 1,0 ({03155 |z0100 {05 0,0 [3,0 |38 | 6,97
« |ny |15 1]0,5 |03 |36 103 |25 |40 |ccC 1,0 {0,0 |4,0 |36 | 80
/22 o5 {0505 |1,6 0,3 11,8 {05 |C,C |C,2 {0,060 |20 |3,6 | 4,86

o /v 0,510,505 {1,003 |35 |65 {2,0{0,2 {0,0 [2,0 |2,8 | 4,48
~ |y |101to05 )03 |1,0 (03 |20 105 |0,2]0,2 (0,0 {2,028 | 4,31
5 |ny (101405103 |1,0 {0,3 |20 o5 |00 |02 |00 |1,0 |3,8 | 4,7
¥ |av |15 |05 |03 |20,]05 |30 |36 |50 |1,0}00 [40 |28 | 7,65
- |/ (1,505 {03 [1,0 {05 (25 {2000 |1,0{0,0 4,0 13,8 | 6,7%
B> Ny t{aistosjo,3 1,5 (0,5 4,0 |30 }201(1,01}0,0 |4,0 [2,8 | 7,99
e /2w {1,510, 0,3 1,0 {0,3 |&0 }3,0 {0,005 0,0 |3,0|3,8 | 7,24
o {(NnY {1,505 }03 |3,0 035 |25 140 {001,000 {50 |38 | 8,62
% |/2¢ {05 {05 03 [1,0 103 (26 |05 |00 |02 |00 |20 13,8 | 521
o | o5 |05 10,3 t1,0 |05 |1,5 ]0,5 {200,206 |20 2,8 | 4,48
Ny 11,010,540, {1,0 0,53 |20 (0,5 |0,2 |0,2 |0,0 [2,0 |2,8 | 4,31
/1YY {1,005 (0,3 1,0 [0,3 |2,0 |0,5 |0,0 |0,2 |0,0 1,0 {3,8 | 4,71

Ny 1,5 J]o,5 /0,3 {2,606 {0,3 {2,0 |3,0 |2,0 |1,0 {0,0 |a,u {2,8 | 7.65

& |y 11,5 10,5 {03 |1,0 0,3 [2,5 |2,0 [0,0 {1,06 |0v,0 {4,6 |2,6 | 6,7%
® |ny Jas |os o, |1,5 |03 (4,0 |50 {20 1,0 |o,0 4,0 |2,8 | 7,99
w (/¢ |15 |os j0,3 |1,0 |0,5 [4,0 |3,0 [0,0 [G,5 {0,6 |2,0 [3,8 | 7,24
< | ny 1,5 0,5 0,5 |3,0 }0,3 |2,5 |4,0 |G,0 |1,¢ |G,0 |50 13,86 | €,62
% /22 |os5 o5 |03 1,0 0,3 |2,6 [0,5 {0,0 {0,2 |00 [2,0 {3.6 | 5,21
o VY 0,5 |o5 {0,3 {1,0 0,5 [1,5 {0,5 |2,0 |0,2 0,0 |2,06 l2,6 | 4,45
SO 1Y 1,0 {o,5 {0,3 1,0 |0,3 |3,6 [0,5 |0,5 |0,2 {0,0 [0,5 |5,0 | 6,42
VY 1,0 {o0,5 |0,3 }1,0 [0,3 |2,6 |0,5 3,0 {0,2 |0o,0 {1,0 |3,8 | 5,82

[V 0,5 (0,3 |05 (0,7 (0,3 1,5 |0,3 0,4 |0,0 |o,c {0,727 |2,8 | 3,46

VoY% 0,5 {0,5 0,2 |o,4 |o,2 [1,0 |0,2 |0,3 |0,0 |1,3 |c,85]2,8 | 5,47
Ny |1,0 jo,5 |0,53 [1,0 |0,3 }2,0 [0,5 0,2 |¢,2 |u,u [2,¢ (2,8 | 4.31

Ny 11,0 |o,5 |o,3 j1,0 lo,3 (2,0 u,5 |¢,u fu2 fo,u |1,0 (3,8 | 5,7

Ny |i,s {o,5 10,3 |2, los |5,0 (3,0 (3,0 [1,0 [0o,0 4,0 |2,8 | 7,65

& |AYy (1,5 |0,5}0,3 |1,0 ]0,3 }2,5 (2,0 |u,u 1,0 |u,0 {4,0 [3,8 | 6,7
S |Nng |15 0,5 0,5 1,5 0,3 }4,0 |3,0 [5,0 |1,0 {v,0 [4,0 |2,8 | 7,9
w /¢ |1,5 Jo,5 10,3 |1,0 0,3 [4,0 |3,0 |0,0 |0O,5 l0,0 {3,0 [3,8 | 7,24
2 {ny |15 |o,5 }0,3 j1,Q (0,3 {4,0 |3,0 {o,0 lo,5 |o,0 |3,0 [3,8 | 7,24
& |/ |os |o5 {03 1,0 0,3 |2,6 0,5 |o,0 |0,2 Jo,u |20 [3,8 | 5,21
% /2 |05 |06,5 |0,3 (1,0 l0,3 |3,6 [0,5 [4,0 [0,2 |o,0 o,3 |4,31 | 7,04
I V% 05 /0,5 }0,3 {1,0 [0,3 {1,5 [o,5 |2,0 |o,2 lo,c |2,0 |2,8 | 4,48
VY 1,0 lo,5 }0,3 |1,0 0,5 |3,6 |0,5 |0,5 |0,2 0,0 lo0,5 |5,0 | 6,42

V(Y% 1,0 Jo,5 0,3 1,0 0,3 }2,6 |0,5 [3,0 |0,2 lo,0 |1,0 [3,8 | 5,82
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Table 3 (cont.)

Energy Rot Partial errors Total
range *| k= k=2]{k=3| k=a{k=5 | ka6{ k7| kuB|Kk=9|k=10{k=11]k =12} error
Ny {1,0]0s| 03 1,0003}20}05]02]021}0,01}20]28 |43
Ny |{10fos5]| 03 1,0/03]20{06]|0,0]0,2]|00]1,0]3,8 |47
nv lislos| o3| 20|03 }|30]|80]30]10]00]4,0]}28 {7,65
Ny |lislos| o3 21,0003 |25{20]00}{1,0]001{4,0|3,8 |6,74
E1»ne |15]|0s]| 03| 1,003 ]4,0]3.0]30]1,0]0,0][4,0]28 |70
M7 |1,5]05] 0,3 1,0/03 }4,0}3,0)0,0]05]0,0]}3,0 {38 |72
e |~y 1,505} 0,3} 3,01031]25)|4,01}001}1,0]0,C1]s50 |38 8,62
> | /22 los]os| 03| 1,0]03 |26 ]|05]0,0]0,2]0,0]20 |38 |52
e |lse los|os| o3| 1,000,336 |05]|4,0]0,21}0,010,3 |4,31]7,04
9 /& |os|os] o3| 1,0/03}15}0,5]201]{0,2]0,0}20 |28 [4,48
VY 1,0lo05]| 0,3 1,0l0,3 13,6 |0,5}0,5}0,2]0,01}0,5 |50 |6,42
V(¥ i,0|l051| 0,3} 1,003 |261]05}|30]0,2|0,0}|1,0 |38 |5,82
Vi Y o503} o2 o0,5/0,2)1,0}0,2}0,3]|0,0}1,3]1,77]|2,8 |3,80
Ny |1,0]05 ] 0,3} 1,5]0,3 |2,5 0,5 ]|0,20,210,01}20 (28 |47
Ny (1,0}o05| 03| 1,503 |2, 0,5 |0,0 {0,2 |0,0 |20 |38 {535
~|l»nv 1505} 0,3] 20{0,3 |3,5 |3,0 {3,01,0}{0,0|4,0 2,8 |7.85
1/ |15]05 | 03| 1,5{0,3 |3,0 |2,0{0,0}|1,0(0,0|5,0]3,8 |7,64
|1y |1,5|05 | 03| 2,0]03 |50 |3,0 3,011,000 {4,0]}2,8 |8,63
o | /24 |1,5|05 | 03] 1,5]03 [4,0 |3,0 [0,0 {0,5 |0,0 |3,0 3,8 |7,32
%= | ¥ {1505 | 03| 50103 13,0 |40 |0,0 |1,0 (0,0 }5,0 3,8 9,85
S|, Joslos | 03| 1,003 |2,6 |0,5 |0,0 0,2 |0,0 {2,0{3,8 |5,21
gl /4 |os]os | 03| 1,003 |36 |05 |4,0 |0,2 |0,0 |0,8 4,31 7,08
bd1/4 los5]|o05 1} 03] 1,0}0,3 |2,0 {0,5 |20 |0,2 [0,0 |2,0{2,8 |4,67
VY% 10|05 }{ 0,3 1,0}0,3 {28 |0,5 |0,5 |0,2 |0,0 |0,5 |50 [6,00
VY 1,00, | 0,3} 1,0{0,3 2,6 {0,5 |3,0 0,2 {0,0 |1,0 {3,8 |5,82
/2 |os|{on3 | 02| o5]0,2 |1,3 |0,2 {0,3 |0,0 }0,75]1,01{5,0 |[5,39
| 1y |1,0]05 | 03| 20[03 |30 |29 |o,0 |o,2 0,0 [3,015,8 [6.81
el v |15]05 | 03] 20}0,3 [40 i3,0 {3,0 |1,0 jo,0 |4,012,8 |8,00
w!l s |15]05 ) 03| 20/03 ]4,0 {3,0 [0,0 0,5 |0,0 |3,0 |3,8 [7,44
= | jos5]05 | 03] 1,0103 4,2 |05 |4,0 |0,2 |0,0 |0,4 |4,31 |7,37
e & o505 | 03| 1,5/|0,3 |2,5 0,5 |2,0 |0,2 {0o,0 |2,0 |2.8 |5,08
V&Y 1,0}05 | 0,3| 1,0}0,3 |2,8 |0,5 |o,5 }0o,2 |o,0 lo,5 |5,0 |6,00
S Va4 05103 | 05| 0,9]/0,3 |2,0 lo,3 {0,¢4 |0.0 |0,0 [1,0 |2,8 |3,82
| /% |os5}03 | 0,2 0,2]0,2 1,2 |0,2 |0,3 |0,0 |0,75 |0.4 [5,0 [5,25
- Y |10]05 | 0,3} 2,0{0,3 [3,0 |2,9 |o,0 0,2 |0,0 |3,0 3,8 [6,81
® nyY |is)os | 0,3{ 2,0/0,3 |4,0 |3,0 [3,0 |1,0 |0,0 }4,0 [2,8 8,09
w| 2 {1,505 | 0,3} 2003 |40 |3,0 |00 [0,5 [0,0 [3,0 B,B [7,44
= /24 {1505 | 03] 1,0[0,3 |4,2 |0,5 |4,0 |0,2 [0,0 Jo,4a B,8 [7,23
AR R el ol el ol ol s
’ » ] ’ (] ’ ] » 1 1] ) ’ 6'
g 7 | 1503 | 08| 09)os [0 lo3 fo.e fo0 Jo0 0 [ Jaror
/% |o6]03 | 0,2f 0,2{0,2 1,1 0,2 lo,3 l0,0 |0,75 Jo,955,0 |5,32
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Table 3 (cont.)

Partial errors
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Table 3 (concluded)

Energy Ref. Partial errors Total
range kel{ke2} k=3] k=4{k=5]k =6]k=7{Kk-B{k =9 }ke10{k=11]k-12{ OTTOT
g |/ |10 |03 |04 0,5 |05 |1,8 [0,4 {0,2 |03 0,0 |0,55}0,0 |2,36
2 |/2 |10 |05 {05 |07 |03 |25 |02 |00 |02 |0,75[1,02]0,0 |3,16
~ | /227 los |o,5 |05 {08 |08 [1,4 {05 |09 0,8 0,0 [1.82}0,0 |5,00
= |/ |10 |03 |1,1 {05 (0,3 |6,62[0,2 |0,0 [0,0 f0,75[1,5 |0,0 |7,02
= |/ |os los {0,2 |0,45]0,2 |0,32]0,5 {0,3 [0,0 |0,75|0,5 [0,0 |1,31
o |z lo,0 |00 |00 0,2 {0,0 |05 |0,1 |0,4 {0,005 {1,0|z,0|5,25
:’g /sy 1,0 o {o,4 |05 (0,5 {1,84]26 {0,2 |0,3]0,0 |0,55]0,0 [2Z,51
% |y 2,205 |03 |1,0 {o,2 |50 0,0 |20 |0,2]2,0 |20 |00 |65

¥

/2 lo,s lo5 |o,5 |o8 |o0,8 |1,4 0,5 {0,9 0,8 |0,0 |1,82]0,0 |3,00
e |/ (o5 |03 lo,2 o6 {o0,2 [0,3210,5 |0,5 |0,0 |0,75]1,2 0,0 |1,75
=2 /sy |o,0 |o,0 |o,0 |o,2 0,0 |0,3 |o,1 |0,4 |0,0]0,5 |1,0 |3,0 3,2
= |my |10 los |04 0,5 o5 |2,01|2.85]0,2 |0,5|0,0 |0,55]00 |22

35 2,250, [0,3 1,0 [0,2 |4,0 |o,0 | 2,0 |0,2 |2, |20 |0,0 |5,87

/27 1,0 lo,5 |o,5 |08 |o,5 |25 0.2 |0,0 |0,2|0,75[1,02{0,0 |3,19
" /2 lo,s |0,z lo,2 {o,6 lo,2 |0,3210,3 {0,5 {0,0 {0,7501,2 0,0 | 1,75
®E& |/ lo,0 (0,0 0,0 {0,2 {0,003 |0, {0,s |0,0 0,5 |1,0 |50 |3,25
SE 1,0 |0,3 0,4 |0,5 {0,5 |2,02]2,85|0,2 0,3 |0,0 |0,5510,0 |3,80
S Imer 12,25 lo,5 {05 1,0 {o,2 |40 0,0 12,0 10,2 |20 |20 0,0 |5.,687
b (/27 |10 |05 |05 1,0 {0,3 (1,56 10,2 0,0 [0,2|0,75]0,2 {0,0 |2,35
oo |4 |00 (0,0 10,0 10,2 10,0 10,3 10,1 |04 [0,0 [0,5 [1,0 [3,0 |5,25
=2 | sy |1+ o6 |0,47}0,0 |0,0 |0,48]0,0 [0,2 0,0 |0,0 |05 |0, [1,9
= |AY 119 [0 fo,3 0,0 {00 1,0 |02 06,2 |0,2]0,0 |1,11{06,0 |2,00
S~ sy 12,25 lo,s 10,3 |1,0 (0,2 4,0 |o,0 120 o2 |20 {20 |0,0 5,87
E.; /27 1,0 lo,s {o,5 {1,0 |0,3 |1,5 |0,2 {0,0 {0,2 |0,75)0,2 |0,0 | 2,35
w& |/ |1, |o6 |0,47(0,0 10,0 f0,80,0|0,2 {00 |0,0 |09 [0,0 [1,90
25 |/Y [119 004 |03 10,0 [0,0 12,0 f0,2 0,2 [0,2 [0,0 |1,11]0,0 | 2,00
3c
=
=5 /37 lo,0 o0 0,0 0,4 |00 (0,5 |0,1 0,4 0005 |1,9 [3,0 3,67
§% |~y |22 )05 |03 11,0 [0,2 8,0 0,020 0,220 |20 |00 |5,08
wn 2
—
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Coefficients of correlation xk,i j between partial errors Table 4
J 2
in experimental measurements of the 350 cross-section
Ky ,27,2890° Ko 15 ¢ =10 Hg o7 25 0,7 Epp 46 =10 Kpp y1,19°10  Kiz 19,24=1.0
1,0 K 1,0 K 0,3 K4 0 K1y "I
Ky 29,2030 Kg 155 =10 Kg o9 29 0,3 Hyjp46 =30 Kipy1,1870 By 19,257140
Ky 27,0710 Kg 15,6 <10 Kg o735 0,3 Hjp 49 =10 Kipy 20=1.0  Kj3 yg,q =1.0
K 28,2005 Kg 15 20510  Kg 99 3y 0,7 Kjp 48 =10 Xz 31,22°1.0  Kjp g5 =1,
K1 ,28,300° Kg 15,2405  Kg 05 30 =10 Kjp 405 =10 Xyp 11,2410 Kpp yg,6 =1.0
1,29,35003 g 19,9 =10 K¢ 99 25 =10 K56 =10 Kip 70510  Kip 5g 9 =10
1,20,0710 Kg 17,8 =10  Kg o9 35 =10 Kz oo =10 Kppyg4=1.0 Kip g6 =10
1,3,350:3  Ke,17,16°140  X10,26,30°10 Miz 58 =10 Eipnge 10 Kippe 167100
K1 37,2603 Ko 17,20°1:0  Kyg 29 25=1,0  Kipo e =10 Kipqge =10 Kip g 207140
K3 27,2605 K 17,2405 Kyg 29 20510 Kyp g9 =10 Kpp g0 =10 Kpp g 22=1.0
3,27,20°00  Kg1gp =10 Kyp o7 34=1.0 Ky 66 =10 Kip 14,8 =10 Kip 1g,24°140
K3,27,30°10  Kg 18,8 =10  Kig 29 30710 Kip g op =1.0  Kip 14,16=1.0 Kjz 1g,257140
E3,28,200% X6,18,201:0  110,27,2710 Frz7e 1O Hrz14,187000  Haz,2z,0 =140
K3,28,300:° ¥g,18,2¢0:5 K10,29,33710 K1z g o5 =10 Kip 4 20710 Kpp 2p 5 =1.0
K329 30°1:0 Kg 19,4 =1.0  Kyp o9 35=1.0 Kip g4 =10 Kip34,0071,0  Kyp 956 =1.0
K, 27,3005 Kg 19,6 =10  Kjp 09 26=1.0 Kjp g6 =10 Kipyg24=1,0  Ky3 227 =1.0
Ki,20,000:5 Eg,15,6 <10 K10,29,571.0  K1z.96 1.0 Kiz,14,261.0  Kyz 556 =1,0
Ke'g,5 =10 Kg 1914710  Kyp 09 3010 Kyp g9 =1,0 Eppqg 4 =1,0 K5 53 24=1.0
Ke a6 =10 Kg 1915710 Kip o9 3p=1.0 Kyp g8 =10 Kjp 155 =1,0 Kip op 26°1,0
Ke's'e =10 Ko 1929710  Kp o9 33=1,0  Kip g14 =10 Ejpqe.6 =10 Kjp 24 4 =1.0
Kg'n'g =10 Kg 102405 X1y 00 35710 Kip g 15 =1,0 Epp 35,9 =10 Kip o 5 =1,0
Kg11,4 =10 Kgo0,9 =10 Kyg 3q 26=1,0  Kyp 919 =10 Kppy5 g =10 Kip 54 6 =1,0
KG.II .5 ::1 ,0 Ks'zo.s -’-‘I ,0 1U,30'31=1 '0 K12,9,18 =1 .0 K12'15’&=1 .0 Klz '24'7 =1 '0
Be,11,6 =10 H6,20,2400° R10,30,32°1:0  Kiz,9,20 <10 Pu2,15,247140  Kyp a4 ¢ =1.0
Kg 11,1410 Ke 22,4 =1.0 K1 3),35°1.0  Kyp 905 =1.0 Kz 15 26=1.0  Kyp o 002140
Kg 11,1510 Bp 22,5 =10 F1g 3y 34=1.0 X5 g og 21,0 Hipyg g4 =10 Kip 5y ge=lib
Ko'11,19°0:0  Kg 22,6 =140 Kyg 37 0c=1.0  Kip g a5 =1.0  Kjp 15 =3 .0
Ko 11,2710 Kg 22 24795 Kyg 3y 3=1.0  Kyp 1y 4 =1,0 Ky 15 g =1,0
K6111'24=0’5 K6124l4 =()'5 10'31133=1.0 Klzlllts =1 '0 12'17'7 =1'0
= K =0,5 =1,0 K =1,0 K =1,0
Be 14,4 =10 Xg 24,5 =90 “1p,31,3¢7 00 H12.11,6 =10 H12 19,6 =14
Ke'145=1.0 Kg o6 =05 Ejg 3 25=1.0  Kpp 1y 9 =10 Kpp qp 14140
Ko'1g6 =10 Eg oqp =05 Kig a5 33=1.0  Kjp 1y g =10 Kip 19 15=1,0
Ko 14,1510 Ko 24,8 =005 Kyo 30 31,0  Kpp 11 g =10 K3 3q 11,0
e 14,220°1:0  Bg o5 3410  Kyg 33 25=1.0  Kyp 17 14710 Epp 19 25=140
Ko '7a'og=ls0 He'on'2e=0,8  Kip'a3'ae=1,0 Kip'11'7s<1.0  Kip'pn ool
6,14,24"17 6,27,250+3 Ky 33,3410 12,171,157 ¢ 12,17,227140
Notes: l. For all values of i = j’xkii = 1,05 2. Kk,i,j = xk,j,i;
3, Values of Kk 1,5 ° O are not shown in the table,
Lk ]
Table 5

Evaluated 2350 crogs—sections and errors in evaluation both
using and not using correlations for optimum weights

. Errors in eval- Errors in eval-
Range | Energy, | K,b uwation, % Range| Energy, | X,b uation, %
No. keV K=D K K=1 ‘ ] NO. keV K=0 K K=1
1 0,1-0,2 | 20,71 3 0,4-0,5 {13,5 }
0,2-0,3 | 20,19 }1'44 2080 322 0,5-6,6 | 14,09 |f 19| 3.1} 3,39
2 | 0304 | 12,88 1,88 5,24] 3,a:3) 4 [05-07 11,20 }1,8'/ 3,70 4,27
0,7-0,8 10,80
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Table 5 (cont.)

Errors in eval- Errors in eval-
Range | Energy, | K,b uation, % Rangel Energy, |K,b uation, %
Yo, keV K=0 K K=l ¥o, keV K=0 K K=1
5 0,8-0,9 7,92 13 35 1,218
0,9-1,0 | 7,34 } 1,91y 3,711} 4,2 240 1,311
6 11,020 | 710 | 1.42] 515] 5.3 245 | 1,306
7 2,063,0 | 527 | 250 1,800
3,04,0 | 4,7 |f1.68] 3,71 4,27 255 1,234
i 260 1,289
& «,0-5,0 4,15 1,55} 3,35) 3,80 265 1,284
9 5,0-6,0 3,70 |1 2% 1,27
6,0-7,0 3,31 275 1,275
2,08,0 | 3,26 |$1,60] 3,04| 4,58 280 1,270
8,0-9,0 2,89 285 1,266
9,0-10,0 3,08 |, 290 1,262 (Y 1,11 | 1,25] 1,99
10 [0,0-26,0 | 2,4- 2,02] 3,55] 3,82 295 1,256
11 p0,0-30,0 | 2,10 2,05 2,70) 4,07 300 1,250
12 p0,0-40,0 [ 2,000 | 305 1,245
40,0-50,0 | 1,845 310 1,240
50,0-66,0 | 1,6 315 1,237
50,0-720,0 | 1,749 | Y1,25] 1,57] 2,65 320 1,233
70,0-80,0 | 1,677 325 1,230
B0,0-90,0 | 1,617 330 1,228
b0, 0-100 1,575 | J 335 1,224
13 100 1,555 | ) 340 1,221
105 1,550 345 1,220
110 1,545 350 1,219
115 1,532 14 355 1,217 |)
120 1,522 350 1,215
125 1,511 365 1,215
130 1,501 3% 1,215
135 1,489 37 1,215
140 1,478 380 1,214
145 1,468 385 1,214
150 1,458 390 1,213
185 1,448 395 1,213
160 1,438 400 1,212
165 1,420 | p 1,11} 1,25 | 1,99 305 1,211 |1.20 |1,45 | 2,57
170 1,419 £10 1,209
175 1,410 415 1,207
180 1,399 420 1,206
185 1,390 425 1,205
190 1,380 430 1,203
195 1,374 435 1,200
200 1,366 440 1,196
205 1,331 445 1,194
210 1,350 450 1,191
215 1,34 455 1,188
220 1,338 460 1,185
225 1,333 465 1,183
20 1,323 | 470 1,181 ||
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Table 5 (cont,

Errors in eval-

Errors in eval-

Energy, uation, % Range| Energy, uation, %
keV KO : K s K=I No. keV ¥=0 : K 3 Kel
475 ) 15 | 750
480 760
485 770
490 780
495 750
500 800
505 €10
510 £20
515 830
520 810
525 E50
530 630
535 870
540 880 0,83 1,00 1,5
515 890 Z
550 S00
555 910
550 920
365 930
570 940
975 950
580 950
g 1,21 1,45 2,57 970 1.2
590 9e0 1,2.2
595 100u 1,215
600 L1020 1,216
505 1050 1,216
610 1100 1,220
615 1150 1,2
620 1200 1,22
625 1230 1,230
30 1300 1,252
635 1250 1,235
640 1400 1,239
645 1450 1,244
650 1500 1,248
660 1550 1,252
670 d
680 16 {1600 1,256 W
690 1650 1,265
700 1700 1,271
710 1750 1,2%
720 1800 1,276 '
730 1850 1,27 0.2 102 1L¥
~Q 1900 1,281
745 1950 1,282
’ 2000 1,284
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Table 5 (cont.)

Errors in eval- Errors in eval-
Range | Energy, | K,b unation, % Range| Energy, |K,b uation, %
Fo, keV KD : K : Kl Fo. | keV K=0 K | KeI
16| 2050 |1,284 17 4850 1,108
2100 1,284 4700 1,105
2% 1,281 4750 1,102
2200 (L2 4800 11,099 41,26 1,3 7
2250 1,273 4850 1,@5
200 11,268 4900 1,093
w30 11,263 5000 {1,087
2400 |1,2:8 .
2450 [1,253 [0,%2 1,02 1,30 16 5050 1,083 )
2500  |1,248 5100 1,080
2550 {1,242 5200 1,073
2600 1,287 8300 1,067
2650 1,233 5400 1,060
2700 1,230 5500 1,052
2750 [1,225 5600 1,050
2800 [1,221 §700 1,058
2000 |1,212 5800 1,075
5000 11,209 5300 1,163
6000 1,189
17] 2100 ]1,201 6100 1,182
t15¢ 1,197 6200 1,231
5200 1,195 6300 1,282
3250 J1,192 6400 1.3236
3300 [1,189 6500 1,356
3330 1,188 6500 1,435
3400 11,18 6rou 11,462 >1,z7 1,39 1,7
3450 |1,180 680y 1,52 i
3500 [1,177 6900 1,55 1 1
3550 1,174 7005 1,600
3600 [1,171 7100 1,634 !
3550 {1,188 7200 1,667
0 [1,165 7500 1,698
3750 |1,162 740G 1,723
w00 |1.15 $1,25 1,31 1,7 7500 1755
5650 1,156 7500 1,775
3930 1,154 7'200 1,795
4000 11,147 7800 1,605
4050 {1,144 7500 1,815
4100 (1,141 8000 1,820
4150 [1,138 810C 1,823
4200 [1,135 8200 }.8::5
4250  ]1,132 830C 1,826
43& 1'129 3’!00 1.826
4350 1,125 8500 1, sf»
4400 1,122 850V 1,827
4450 {1,119 8200 1,820
4500 11,117 880(3 1.8?7
4550 1,114 8900 2}.8111
4500 |1,111 9000 i,812
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Table 5 (cont.)

Errors in eval- Errors in eval-
Range | Energy, | K,b uation, % Range|Energy, [K,b uation, %
¥o, keV K=D K Txd Yo, keV K=0 K {K-I
18 9100 1,616 ) 19 13800 | 2,043
9200 1,608 13900 | 2,054
5500 1605 1400 2'063f1.10 1,13 | 1,73
_ a0
2388 1:88’5 2% 00 zun )
9500 1,797 _ 14200 2,0%
9260 1,794 14500 2,085
9800 1,72 1400 2,091
9900 | 1,709 14500 2,095 {
10060 1786 14600 2,009 { 1,19 - 1,86
10100 1754 14700 2,103
10200 | 1,762 16800 2,105
10300 1,780 | 14906 2,107
1000 1,778 15000 2,108 )
10200 il ?1.27 1,3 | 1,7 . _ .
10600 1,77 21 151001 2,106
10700 1,773 15200 ] 2,108
1600 \ 772 15300 | 2,107
10900 | 1,771 15400 12,106
11000 1,770 15500 2,104
11100 1,770 15600} 2,101
11200 1,759 15700 2,099
1132, 1760 15800 | 2,005
11400 1,759 15500 12,091
11500 1,769 16006 2,067
11600 1,766 16100} 2,065
11700 1,755 16200 1 2,076
11800 1,768 16500 12,073
’ -
11900 1,765 16<00 2:0?8 3,40 | 3,43} 3,64
12000 ool 16500 | 2,062
16600 | 2,056
1 |12100 1,770 ) 16700 {2,051
12200 1,777 16800 | 2,045
12200 1,755 16900 | 2,039
12400 1,796 12000 | 2,062
12500 1,813 17100 | 2,02
12500 1,633 17200 | 2,020
12700 1,857 17500 |2,014
12500 1,880 17400 |2,008
12900 1,902 17500 2,008
15000 1,922 11,20 1,13 |1,73 17600 |1,997
13100 1,911 17700 {1,992
13200 1,955 17800 |1,986
13300 1,980 17900 |1,981
13400 1,990 18000 [1,977
13500 2,006 18100 (1,973
13500 2,020 18200 |1,969
13700 2,82 18300 11,985 |

:/ The range shown in this box is the same as No. 21, but with modified errors.
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Table 5 (cont.)

Errors in eval- Errors in eval-
Range | Energy, | X, | nuation, % ‘Range| Energy, | K,b uation, €
Ko. keV k0 | K K No, | keV k0 | K | K
21 | 18400 |1,962 21 19300 | 1,962
18500 1,960 19400 1,966
18600 1,958 19500 1,970
18700 1,956 19600 1,976
18800  [1,956 {3,40 |3,43 |3,64 19700 | 1,982 $a.w 3,43 | 3,64
18900 1,956 19800 1,989
19000 1,956 19900 1,998
19100 1,957 20000 2,015
19200 1,959
/ /
L]
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Fige 1¢ Evaluated 2350 fission cross-section curves in
the energy range 0,1-1,0 MeV, Data: — — — — ENDF/B-IV;
—s—s—o— ENIF/B-V;
present paper,
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Fig., 2, Evaluated 2350 fission cross-section curves in the energy

Fig. 3. Evaluated 235U fission
range 520 MeV,
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range 0,6-6,6 MeV. Data: - - — - — ENDF/B-1V;
—e—e—eo—eo— EN])F/B—V;
present paper,
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cross-section curves in the energy
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present paper,
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AXNEXES

In Annexes 1 and 2 the following key is used for the different energy
ranges (n,m):

1 . 0,1-0,3 keV 12 e, 30,0-110,0 keV
R 0,3-0,4 keV 13 i 110,0-350,0 keV
- J 0,4-0,6 keV 4 ... ... 350,0-750,0 keV
L T 0,6-0,8 keV 15 ciieiieanna, 0,75 - 1,50 MeV
L T 0,8-1,0 keV 6 .. .......... 1,50 - 3,00 MeV
Brrerinnn. 1,0-2,0 keV 17 ¢ e 3,00 - 5,00 MeV
2 2,0-4,0 keV 18 .......... ...5,00 -12,00 MeV
- 4,0-5,0 keV 19 ..., 12,00-14,00 MeV'
1 5,0-10,0 keV 20 e 14,10-15,00 MeV
10...0enneen.. .10,0-20,0 keV 21 ... 15,00-20,00 MeV

ANNEX 1

Optimized weights for experimental data with absence of correlation,
assigned correlation and total correlation, and experimental 235y
fission cross~sections for different energy ra.nges‘_‘_/

ﬂ'|.=1 n,R = 2

6;,b |

f Ref,
Refel koo | x|k 0,1-0,2] 0.2-0,3 flrecl x| k1] ®
Ay o, 0.1501 20,33 20,16 Y {0,151 0,206 ) 12,72
/197 | 0,093 0,000 20,13 20,03 Ay (0,127 ) 12,89
/17 10,040 0,039 20,393 20,3 Y7 {0,055 12,82
/147 10,045 0,000 20,66 19,85 Y 10,062 12,51
/187 10,081 0,001 20,51 20,69 /187 {0,000 130,000 10,000 12,37
/2y 0,042 0,000 | 21,10 20,00 /207 {0,058 12,89
Ay (0,082 19,80 19,96 Ny 0,043 12,55
/22 10,087 10,000 20,19 20,08 /227 10,119 J 12,81
/¥ 0,081 20,65 19,92 /¥ 10,140 70,110 | 12,86
/& 10,066 20,38 20,33 [V (0,6 0,684 1,000 12,93
[V 10,174 0,267 J0,378 | 20,89 19,9
/& 10,186 0,543 0,622 {20,72 20,31
n,m = 3 n,m = &
- ) 6, b 6, b
efof K0 | K | K1 oo 0E% Ref, | K=0 { K K=l g o705
AV {0,121 o.zzal 13,30 [14,83 [y |o,188 0,380 0,725 |11,21 |10,89
i¥ ]0,102 0,000 13,17 |14,88 iy 0,158 0,000 ) 11,25 10,85
A7 0,04 0,010 13,67 |14,% A7 [o0,068 0,098 11,28 |10,57
/1y 10,050 12,75 |14,08 ¢ {o,0m 0,000 0,000 |11,29 [10,46
/17 0,083 0,000 (13,98 |14,68 - /187 [0,060 0,062 10,92 |10,46
[29 10,046 10,000 13,36 |14,59 2207 10,02 g 000 11,08 10,66
Ay 10,034 12,92 14,25 Ay |o,05¢ |° 11,28 10,98
[227 0,095 13,39 |14,95 [22 {0,148 0,109 | 11,25 |10,83
/& 0,112 0,026 | 13,24 |14, ¥ {0,175 0,351 0,295 |11,21 ]10,81
(U 10,190 0,396 0,666 |13,34 114,69 '
(87 10173 0,345 0,334 |13,87 (44,60

1/ Energy units coincide with those given for the whole energy range (see a’bove).



Annex 1 (cont.)

n,g =5 n,m = 6
Ref, {K-0 | H | K1 o Ref. | k-0 K K=1 6, b
0,6-0,9b,5-1,0- —_—
AV 0,197 0,432 0,705 | 8,00 | 7,35 291; oo 0202 72
N 10,185 0,000 ) 8,23 | 7,41 Ny 0. 005 6’;‘.’
17 10,063 0,098 7,46 |6,98 Ny 0,045 /d‘_j
1y {0,081 0,000 | 8,27 |7,57 /167 o'cxaz L0 000 7'%
/167 |6,C57 0,064 0,000 | 7,44 | 7,54 ' ’ J
[207 U, U70 00 7,68 7,6 [ZW 0,032 Y0, Guu 0,99
Ny fu,u8 ]’ 6,75 |€,35 Ay |o,022 7,33
/27 {0,135 0,004 | 7,9 17,35 (237 |0,ur5 7,25
/7 |u,185 0,402 0,295 | 8,00 |7,34 [V 0,101 0,118 7.1
[ 0,049 7, 64C
/& lolusw [0:00 ] 7,22
[V o8¢ 0,350 6,500 7,10
/& |0,168  0,3:0 0,500 7,00
n,m = 7 e = 8
Ref. | K0 R e b Ref. | <0 k n=l {6, 0
23 o4 -
Y 10,159 0,415 0,705| 5,41 | 4,92 [[—fg g':ozz g'g :;é
1y {o,128 0,013 ) 5,26 | 4,74 - ' ’ ’
A7 0,06 6,097 5,07 | 4,88 % 003 .00 e
/1 |u,062] 0,005 549 | 4,65 Ne 0.088 0037 a g2
187 | 0,044 0,06, Io.ooo 5,19 | 4,49 7207 0'045 ' &oooo a'w
7207 10,054 O,w7 5,04 4.8y ' ' '
Nz |u.osk 5,57 | 4,7 fg g'g v,000 Y27
227 o104 lo,000 5,25 | 4,67 G | oe 2;‘7’6
L2y 10,051 5,565 | 4,900 VEY 0'120 0,22: 412
/Y |0,141] ©,395 "0,205| 5,18 | 4,62 7a7 ovss ) 5 313
[T 10,059] 1o oo 0.000| 5:602| 4.897 2 ' 000 '
» | 10, . ) Ve 0,071 (Y } 4,2
[y 0,065 535 | 499 &7 | 0,18 0.4m 1,00 | 405
n,m = 9
Ref. | k=0 | K K=I 6 ®
55 |67 78 | &5 [9-10
AV 0,129 0,553 0,425 | 3,69] 3,583,681 | 2,865 | 3,00
/17 10,200 0,000 ) 3,68 | 3,403,15 | 2,55 | 2,9
17 |o,046 0,121 3,66| 3,0[3,05 | 2,7 | 3,02
/157 10,019 0,000 4,04 3,57 3,35 | 3,30 | 3,23
/187 |0,038 0,051 {0,000 3,29 3,00]2,85 | 2,828 | 3,00
/27 10,053 0,005 3,99 | 3,08 |3,06 | 2,90 | 2,98
Ny 0,81 0,000 3,64 | 3,27 |3, | 3,05 | 3,15
/29 10,105 0,072 3,62 | 3,52 {3,09 | 3,08 | 2,9
/247 |0,057 0,000 ] 3,934| 3,335|3,307 | 3,044 | 3,166
/v 10,131 0,342 0,544 3,75 | 3,17 13,06 | 2,91 | 3,04
/Yy lo,0m 3,929 3,28 {3,184 | 2,981 | 3,06
/& |v,08s (0000 10,000 | 595 335(3,12 | 2,88 | 3,19
/t7 10,098 0,055 0,081 3,93 | 3,25 |3,21 | 2,92 | 3,12




Arnex 1 (cont,)

nA = 10 n,m = 11
Ref. | K= 0 | K K=1 6., B Ref, | K=0| K Ral 60 b
A9 | 0,088 0,004 2,447 g7 | 0,001 0,040 2,12
A7 | 0,062 2,34 a7 |oos | 2,10
[X7 | 0,074 ,000 2,33 [0/ |0,076 0,000 10,000 2,00
[247 | 0,075 0,000 2,511 [24 10,081 J 2,162
[y 0,161 0,274 2,48 VL% 0,167 0,306 2,13
Ve 0,113 0,000 2,456 Y 0,117 0,000 2,102
Vi/4 e,28 0,72 1,000 2,42 Ve 0,254 0,654 1,000 2,085
[2%Y | 0,148 0,000 0,000 2,46 2y 10,150 0,000 0,000 2,085
nR = 12

Ref.| "0 | B | M 6, b

4y | 0,04 g 509 1,9(30-40)*1,813(40-50) I,77(50-60) I,71(60-70) I,62(70-80) I,59(80-90) I,55(90~100)

24/ | 0,025 2,052(30-40) 1,939(40-~50) 1,894(50-60) I,849(60-70) 1,77(70-80) I1,6%4(80-90) 1,645(90-I00)

A7 0,043 0,026 0,000 1,96(30-40) I1,84(40-50) 1,84(50-60) 1,78(60-70) 1,73(70-80) 1,60(80-SC) 1,57(90~I00)

V4 0,04 0,005 1,9%2(30-40) 1,837(40-60) I,81I(50-60) I,762(60-70) I,682(70-80) I,565(80-90) I,541I(90-I00)

Y | 0,158 0,013 1,80(42) 1,765(68) I,74(72,5) 1,54(95)

287 10,216 0,315 0,801 | I,975(38) 2,047(40) I,849(51) I,822(55) I,71(71) I,707(75) 1,556(88)

' 2,02(33) 1,85(46) I,83(58) 1,7(78) 1,65(83,5) 1,55(93) 1,53(103,5)

2y |o0,193 0,28 0,100 {2,I0(40) 1,786(67,5)

267 {0,175 0,265 0,003 | 2,006(35) I,931(40) 1,856(45) 1,818(51) 1,794{55) 1,772(60) I,71(71) 1,647(80) I1,588(%0) 1,555(100)

7 |o0,0e8 0,100 0,000 |1,78(40-50) I,77(50-60) I,76(60-70) I,53(80-90) I,30(165-195)

{257 |0,054 0,004 0,09 |I1,93(0-40) I,77(40-50) I,74(50-60) I,69(60-70) I1,61(70-80) I,57(80-90) I,57(90-~100}

5/ Here and below the energy or energy range at which the fission cross-section was

measured is shown in brackets,
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o,z = 13 Annex 1 (cont.)
Rof. K< | K | K=l 6. b
/& 10,030[0,000 1,50(100~200) o
/57 |u,033{u,001 1,402(100-200) 1,229(200-330)
[0 {u,0?710,003 | ,000(1,53(110) 1,57(120) 1,5(125) 1,5(145) 1,45(150) 1,44(152)(154) 1,45(156)
1,365(195) 15325(215) 1,295(227) 1,285(251) 1,275(257) 1,27(286) 1,285(313)
1,19(320) 1,21(331)
/267 |u,1690,187 1,58(124) 1,52(116) 1,42(135) 1,46(150)(172) I,42(199)
297 |u,184v,203 0,158|1,54(127) 1,52(160) 1,38(207) 1,30(312)
267 [0,13610,150 | 0001,493(120) 1,437(140) 1,387(170) 1,357(200) 1,307(251) 1,266(300) 1,228(3%,
[V |0,024 0,027 1,23(210-230) I1,23(230-250) 1,225(250-270) 1,205(275-295) 1,165(295-315)
|1,175(315-335) I,145(335-355)
/257 10,046 |u,050 0,034 |1,45(I00-150) 1,36(150-200) 1,22(200-300)
/387 |0,301 0,379 0,80811,471(140) 1,271(265)
n,m = 14
Ref, "K=0 X ] K=1 6, b
557 0,037 { U050 0,000 | I1,16(300-400) I,I19(400-500) 1,1(5X-600) I,UB9(6UI-700)
Yeqvd g, 191 | u,ud6 u,304 | 1,215(369) 1,205(4U7) 1,16(506)(540) 1,14(665)
/287 v, I71 | 6,213 U000 | 1,14(730)
2y v,214 | v,266 0,518 | 1,22(404) I,17(505)
/267 0,163 | 0,203 u,132 | 1,201(400) 1,16(500) I,125(600) I,11(700)
/347 v,124 | 0,154 1,207(546) 1,215(662) 1,164(758)
397 0,030 | 0,037 1,28(404) 1,24(513) 1,27(562) 1,17(673)
[V v,ul8 | 0,023 Yool | 1,155(355-370) 1,095(400-450) 1,06(450-500) 1,07(500-550)
1,075(550-580) 1,035(600-650) 1,015(650-680)
1257 0,051 | G,u4 1,16(300—-400) 1,13(405-500) 1,10(505-600) 1,09(600-700)
n,m= 15
Ref. K=0 K K=1 6, b
57 0,017 | 0,015 ) 1,089(700-800) 1,122(800-500) 1,180(03-1,0)
2V 0,083 | 0,025 1,135(810) 1,205(1,01)
[287 0,082 | 0,087 1,14(880) 1,188(920) 1,187(1,02) I1,207(1,28)
1,229(1,405) 1,255(1,485)
29 0,109 | 0,116 | _ 1,22(1,0)
/267 0,077 | o,uee U090 | 1 11(800) 1,12(840) 1,135(86u) 1,161(890)
1,185(920) 1,214(950) 1,209(980) 1,207(1,0)
1,204(1,2) 1,213(1,4) 1,226(1,5)
3 0,074 | 0,079 1,193(908) 1,248(1,057) 1,256(1,125) 1,221(1,18)
1397 0,014 | 0,015 1,19(770) 1,23(869) 1,27(950)
V&Y 0,283 | 0,302 ~0,899 | 1,229(1,0) 1,252(1,1) 1,245(1,2) I,241(1,3)
1,22411,4) 1,26(1,5)
/3y 0,066 | 0,072 0,101 | 1,08(754) 1,10(786) 1,09(8I9) I,12(855)
1,16(894) 1,17(935) 1,21(979) 1,22(1,026)
1,2(1,077) 1,22(X,132) 1,24(1,191) I,24(1,479)
1,23(1,398) 1,22(1,323) I,21(1,254)
25 0,023 | 0,024 1,07(700-800)
3%/ 0,160 {0,171 {0,000 | 1,161(770) 1,210(964)
/357 0,010 | 0,012 1,229(1,224) 1,189(1,274) 1,255(1,324) 1,241(1,374)
1,210(1,424) 1,268(1,474)




Annex 1 (cont,)

n,m = 16
R ¥

Ref.| : €D

/<87 10,150 | 0,165 1.252(1,58) 1.272(1,7) 1,306(1,8) 1,353(1,915) I,315(2,0)
1,33(2,04) 1,318(2,1) I.294(2,18)
1,303(2,19) 1,304(2,28) I,293(2,3)
1,275(2,38) I1,27(2,6I)

29/ 10,084 | 0,002 {DCD |1 41 25)

26/ 10,083 | 0,102 W27(LL, R 1,09(1,9) 1,294(2,0 [,292(2,1) I,285(2.2)

I,206(2,8) 1,253(2,0) I,224(3,0)

/397 10,017 | 0,019 1,3(T,545) I,31(1,52)

{327 {0,489 | 0,536 ~0,948 {1,232(1,58) ,285(I,7) 1,267(1,8) I,266(1.9) 1.262(2,0)
1,265(2,2) 1,245(2,4" I,202(2,5)
1.,210(2,6) 1,216(2,7) I.20L(2,.8)
1,185(2,9) 1.201(3,0)

£33/ {0,080 {0,077 0,052 {1,25(1,568) 1,27(1,6R) 1,26(1,77) 1,2R(1,4R7) 1,3(2,CI5)
I,28(2,157) 1,27(2,315) 1,26(2,43)
1,25(2,99) 1,24(3,05)

LY 10,088 | 0,009 |y o |1,256(2,35) 1,219(2,6) 1,206(2,78) I,208(2,85)

35/ 0,019 (0,000 { ' 11,27(1,524) I,268(I,5)

' 1,221(I,625) I,252(I,674) 1,284(I,726) I1,257(1,775) I,267(1,824) 1,25(1,872) I1,263(1,923) I,284(1,973)
1,251(2,047) 1,301(2,147) 1,253(2,248) I,267(2,349) I1,222(2.450) 1,234(2,549) 1,IR1(2.647) 1,224(2,75)
1,215(2,849) I,241(2.95) I,IR4(2,05)

n,m = 17

Ref, K=0| K | KI 6, b

267 10,1760,183} 0,000 I ,192(3,5)

/327 10,517)0,538|0,876| 1,206(3,2) 1,I175(3,4) I,167(3,5) I,173(3,6) I,147(3,7) I,I5G(3,8) I,129(4,0) I,135(4,2)

1,I1(4,4) 1,09(4,6) I,1(4,8) I,0A1(4,5)

/337 10,15010,156 | 0,120 1,24(3,12) 1,21(3,18)(3,24) 1,19(1,32)(3,4) 1,2(3,47) I,19(3,55) 1,18(3,63) 1,2(3,71)

1,18(3,8) 1,19(3,89) I,15(3,98)(4,07) 1,17(4,17)(4,27) 1,1574,38) 1,14(4,49)(4,6)
I,12(4,7) I,1I(4,8)(5,0)
AV p,IlI|0,115]/0,0041,167(3,09) 1,I156(3,23) I1,13(3,36) 1,137(3,55) 1,I(3,8) I,0R1(3,92) [,I(4,47)
/367" p,045 |0,008]0,000|1,19€6(3,15) 1,162(3,25) 1,16373,349) 1,I146(3,446) I,156(3,547) 1,143(3,647) 1,125(3,75)
I,19(3,85) I,164(3,95) I,IF6(4,05) 1,155(4,144) I,128(4,24) I,096(4,35) I,122(4,446) 1,167(4,55) I,148(4,~47)
1,I131(4,742) I,IS1(4,843) 1,127(4,949) 1,058(5,046)

i
w
w
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Annex 1 (cont.)
n,m = 18

K=0 K K=I
Ref, 6} )

297 10,15940,133(0,000(I,00(5,4)

327 10,528|0,575)0,876 |1,077(5,I) 1,082(5,2) 1,077(5,3) 1,059(5,4) 1,055(5,5) 1,041(5,6) 1,06(5,7) 1,084(5,8)

1,113(5,9) I,137(6,0)

/337 10,153]0,16710,120|1,09(5,11)(5,25)(5,39) 1,07(5,54) I1,06(5,7) I,07(5,87) [,14(6,04) 1,23(6,22) I1,34(6,4)

I,44(6,6) I1,54(6,81) 1,6(7,02) 1,69(7,25) 1,75(7,48) 1,79(7,73) I1,82(7,99) I,83(8,27)

1,82(8,55) 1,81(8,86) 1,79(9,I8) 1,78(4,52) I[,”2(9,88) 1,81(10,25) I,77(10,66)

1,78(11,08) 1,75(11,53) 1,78(12,01)

3¢/ |0,112|0,122 |0,004 |1,0(5,015) I,043(5,53)

/357 0,048 0,008 {0,000 {I,058(5,146) 1,07¢(5,25) I,031(5,344) I,054(5,442) I,058(5,541) I,099(5,644) I,05(5,75)

1,018(5,844) 1,088(5,956) I1,078(6,05A) I,152(%,143) 1,169(6,248) I,13(6,34) I,262(6,45)

1,28(¢,547) 1,398(6,645) 1,372(6,786) 1,53(6,85) 1,47(6,94) 1,434(7,045) I,566(7,I155) I,574(7,249) I,62(7,345)
1,658(7,/42. 1,699(7,542) 1,67(7,644) 1,AR73(7,748) 1,739(7,853) 1,681(7,%4) 1,6(8,05) I1,713(8,139) I,742(8,253)
1,686(8,346) 1,7I8(8,441) I1,093(8,54) 1,786(%,635) 1,719(8,734) I1,758(8,836) I1,709(8,94) I,675(2,044) 1,7(9,15)
1,666(9,232) 1,704(9,342) 1,773(9.454) 1,709(2,539) I,707(9,655) I,686(9,743) I,686(9,833) I,695(9,954) I,6¢0(I0,0R)
1,714(10,14) I,707(310,235) I,691(10,304) T ,001(10,462) 1,645(10,562) 1,n57(10,663) I,709(10,763) I,64(10,R24)
1,692(10,94) 1.689(11,046) I,674{11,154) I,667(11,227) 1,692(11,337) I,708(11,45) 1,727(11,526) I,716(1I,641)
1,688(11,758) 1,639(11,837) 1,727(11,457

n,m = 19

K=0 K K=1
Ref. » 6f ' D

/29 | 0,218 | 0,226 0,17 | 2,I7(i4,1)

;37 | 0,114 | 0,118 0,210 | 1,83(T2,52) I,9I(I.4,0f) 2,01(13,64) 2,07(14,26)

567 | 0,333 | 0,345 G611 | 2,063(14,65)

A7 | 0300 | 0,311 2,192(14,8)

557 | 0,035 | 0,000 {0000 |1 741(12,04) 1,751(12,1%) I,772(12,37) 1,769(12,59) I,889(12,807) I,010(I3,083) I,977(13,266)
2,003(13,8C5) 2,091(13,75) 2,097(14,003)




Arnmex 1 (concluded)

n,m = 20 n,m = 21
Ref, KO K | K=I [oTR) Ref, K=0 K K=I IR
_ 0,256 |0,256 (0,220 |2,17(14,1) 33y 0,860 | 0,875 | 0,95 |2,08(14,93)(I5,64) I,99(16,4) I,95(17,22)
gg °:3§§ 0,391 0:-2753 2:063(1&.6) 1,94(1r8,I7) 1,96(19,07) 2,03(20,10)
A7 0,353 0,353 {0,027 |2,192(14,8) R (0,740 | 0,I25 | 0,044 |2,173(14,803) 2,2(15,086) 2,232(15,376)
2,235(15,675) 2,27(15,9&3) 2,18(16,3)(16,627)

2,171(16,964) 2,125(17,31I1) 2,126(17,67)
2,119(18,039) 2,08(18,42) 2,041(18,814)
1,989(19,22) I,912(I19,64) I,912(20,075)

ANNEX 2

nym I 2 3 4 5 6 7 8 9 Io0 II 12 13 I4 I5 16 I7 I8 19 20 21
1 1,0 0,84 0,95 0,74 0,74 0,96 0,73 0,83 0,68 0,51 0,50 0,18 0,09 0,04 0,00.0,00 0,00 0,00 0,00 0,00 0,00
1,0 0.90 0,86 0,85 0,83 0,76 0,69 0,70 0,62 0,6I 0,22 0,12 0,05 0,00 0,00 0,00 0,00 0,00 0,00 0,00

1,0 o,80 0,80 0,94 0,70 0O,8I 0,65 0,55 0,54 0,20 0,IO 0,04 0,00 0,00 0,00 0,00 G,00 0,00 0,00

4 I,0 1,0 0,74 0,88 0,81 O,82 0,40 0,41 O,I2 0,06 0,00 0,00 0,00 0,00 0,00 0,00 G,00 0,00

1,0 0,74 0,88 0,81 0,82 0,4I 0,42 0,2 0,07 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

1,0 0,7 0,83 0,74 0,59 0,58 0,23 0,I4 0,08 0,03 0,00 0,00 0,00 0,00 0,00 0,00

1,0 0,91 0,94 0,5I 0,52 0,20 0,II 0,05 0,03 0,00 0,00 0,00 0,00 0,00 0,00

1,0 0,86 0,47 0,48 0,I8 0,10 0,05 0,08 0,00 0,00 0,00 0,00 0,00 0,00

1,0 0,70 0,64 0,27 0,18 0,I3 0,08 0,00 0,00 0,00 0,00 0,00 0,00

10 1,0 0,9 0,45 0,28 0,21 0,10 0.00 0,00 0,00 0,00 0,00 0,00

II " 1,0 0,45 0,28 0,21 0,I0 0,00 0,00 0,00 0,00 0,00 0,00

1,0 0,80 0,85 0,53 0,42 0,I8 0,I7 0,I9 0,21 0,00

1,0 0,71 0,67 0,39 0,I5 0,I8 0,18 0,20 0,00

1,0 0,65 0,42 0,I7 0,I8 0,20 0,22 0,00

1,0 0,7 0,62 0,64 0,26 0,16 0,27

16~ 1,0 0,82 0,82 0,25 0,I4 0,30

17 1,0 0,8 0,I7 0,00 0,42

1,0 0,35 0,I9 0,43

Matrix of coefficients of correlation 1,0 0,92 0,37
between energy ranges n,m with absence 1,0 0,00

of correlations between errors, I,0

- GE -



Annex 2 (cont.)

n,m I 2 3 4 5 6 7 8 9 I0 II 12 13 14 IS 16 I7 I8 I9 20 21
1 1,00,92 0,98 0,83 0,80 0,97 0,8 0,94 0,82 0,85 0,83 0,29 0,27 0,25 0,18 0,00 0,00 0,00 0,00 2,00 0,00
2 1,0 0,96 0,87 0,86 0,97 0,86 0,89 0,87 0,96 0,95 0,34 0,28 0,27 0,I8 0,00 0,00 0,00 0,00'0,00 0,00
3 1,0 o,86 0,84 0,99 0,84 0,95 0,85 0,90 0,88 0,31 0,28 0,26 0,18 0,00 0,00 0,00 0,00 0,00 0,00
4 01,0 0,891,0 0,910,99 0,83 0,83 0,28 0,23 0,24 0,17 0,00 0,00 0,00 0,00 0,00 0,00
5 1,0 o,881,0 0,90 0,99 0,82 0,82 0,27 0,22 0,24 G,I7 0,00 0,00 0,00 0,00 0,00 0,00
6 1,0 0,88 0,96 0,88 0,92 0,9I 0,32 0,28 0,26 0,I8 0,00 0,00 0,00 0,00 0,00 0,00
7 1,0 0,91 0,99 0,83 0,83 0,28 0,22 0,24 0,I7 0,00 O 00O 0,00 0,00 0,00 0,00
8 1,0 0,900,84 0,83 0,29 0,25 0,24 0,I8 0,00 0,00 0,00 0,00 0,00 0,00
9 1,0 0,83 0,83 0,29 0,23 0,26 0,18 0,01 0,00 0,00 0,00 0,00 0,00
I0 1,0 0,98 0,35 0,28 0,27 0,16 0,00 0,00 0,00 0,00 0,00 0,00
11 1,0 0,34 0,27 0,26 0,I5 0,00 0,00 0,00 0,00 0,00 0,00
12 1,0 o,77 0,89 0,59 0,60 0,37 0,33 0,27 0,28 0,I4
I3 1,0 0,71 0,71 0,48 0,30 0,28 0,22 0,23 0,I2
I4 1,0 0,70 0,62 0,37 0,36 0,29 0,30 0,I6
IS 1,0 o,82 0,68 0,73 0,37 0,28 0,41
1,0 0,84 0,84 0,32 0,23 0,39
7 1,0 0,87 0,25 0,I0 0,43
I8 1,0 0,37 0,24 0,51
Matrix of coefficients of correlation 19 1,0 0,94 0,45
between energy ranges n,m for 20 21I.O 0,I5
assigned correlations between errors, 1,0
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Annex 2 (concluded)

Is 20 21

18

N Mo [ 0] - O &
SR8 e833ALLEAR
[=N=NsNoloNeNoNaolN+NeNoNoNoNe

(o Ne] (@} - [¥e) < O
B3332RIIIRLY ~~
- & & & & 5 o o & 5 & & o =
[=NeleNolNoNoNeNoNeNoNoNoNole]
m&4 W = WD W W N

o 7878 788 8

- 37 -

[Te) 5545941 O WwWYwom
0000000000000001
[& 3 o < O T D WO 4D
— * & & & & & ® & 6 & ® e @& @ a"a
[eNoNoNoNoNe] 0000000017
wn < -
nEBIERIREREEIERq
000000000000016
LN OO N O -t
I - & & & a = - o e e e » &
00000000000015
o D N < - on [ -4
™ 55“7576 wn @ O
I - e & & & * & & o o 2
0000000000014
[+0] w0 [ (]
abodIBILBIBRBo
NNOQOUGROVEQEE O
0000000000013
W W W WD < N b i ad -
Iwgggggg o o O
I' """""" -
000000000012
O MW WWwWw W -
OO O OO OO, o O
Qoaaaooaaao o2 Q
OOOOOOOOOII
O MO N (o]
oo O D o
aROa0ondq
0000000010
O W) = =D -
DO OO O O
8 ..... - -
000000019
@ < WD om
OO0 oO;mO
I~ e e s e aTa
00011018
O O o™
aro8 8o
6"'.’.
0010017
wd.s
o o000 o
5..'.'
o -4
o,
wggo
< e e e ®
coo
O Is
C o
- <
S
o
I'
[ ]
o
n
1
[~ ]

I 0,70 0,70
I,0 o,92 0,88

8

o

IB

1,0 0,36

20

Matrix of coefficients of correlation

between energy ranges n,m for total

correlation between errors.

1,0

21



- 38 -

REFERENCES

[1] Leons ré B.R, Jr. Comaon Rormalizstion of Several 257D Pissior Dsts Jete in the Toer-
me) &nd Fesonence Region, - In: Procesdings of the NELND/KELCRP Specisliste Veeting on Fest
Fiesion Cross-Section of 227y, 233p, 238y ana 2%y (June 26-30, 197¢). a¥L, p. 2£9-30%,

[2] lLenmxe ) HD, Toe Tnird 1AE4 Evalustion of the 2200 m/s and 20°C Laxwellisn Neutron Dete
for 25}0, 235\1, 259’?& and 2‘”Pu. - Ini Proceedings of the Conference op Nuclear Cruss—
Section. end Technology. Weshington, 1975, v. 1, p. 2t6-292.

[3] BEsleGl.,Stewusrtl,, Youpg F.G. Light Elenents Standard Croee-Cec for for
EXDF/E Vereion IV. - LA-GE1E-1'S. 197€, p. 1~36.

[4] c6w4npk,=S41verEG,ingleR¥, ¥esverE. Vessurement cf the Keviror
Cepture and Fission Cross-Section of 2%y ena 2551), €,02 eV to 200 keV, tie¢ Yeuirocr
Cupture Crose-Section of 19?Au, 10 to 50 keV, end Keutron Pission Crcoss-Sections of ;33‘;,

5 to 200 keV. - Nucl, Sci. ené Pngng, 1976, v. 59, p. 79-105.
[5] GaeytherDB.,, BoyceDke, Brids51ené J.BE., ¥easurement of the 22y Piscic:z

Cross-Section in the Energy Reupe 1 keV to 1 ¥eV. - In: Froceedinge of the 11Tt Fened con
Reutron Standard Reference Date, Vienus, 1972, p. 201-20C.

[6] MOSTOVAYA, T.A., MOSTOVOJ, V.I., PEREGUDOV, V.N., "The 237U fission
cross-section in the neutron energy range 0,01-10 keV", Nejtronnaya
Fizika (Neutron Physics). Proc. Third All-Union Conference on Neutron
Physics, Kiev, 1975, TsNIIatominform, 6 Moscow (1976) 76-80 [in Russian].

[7] Cz31rrJd.B.,, 5§81 dhucG.S. &4 Eegsurement of the Fission Cross-Section of Uraniun-z3:2
Trom 100 eV to 680 keV., - Kucl, Sci. end Engng, 1976, v. 60, p. 353389,

x
[8] ¥asson 0.b. Toe <02y Neutron Fission Cross-Section Mespurement st the KBS LINAC, -
M./, p. 183-205.

[9] SUKHOVITSK1J, E.Sh., KON'SHIN, V,A., The use of correlations for
deternining errors in evaluated data, Izv, Akad, Nauk BSSR, Seriya
fiziko-ehnergeticheskikh nauk 3 (1976) 19-23 [in Russian].

[10] Deruytter2J., heagemnmansC. Leesurezert and Normelizetior of tbe Relative
235y pission Crcss~Sectior ir the Low Resonence Kegion. - J. XKucl. Energy, 1974, v. 2%,

Pe 26}—2?2.
[11] De BaussureG., "estopLlW%, Gx3inpk €8, Beasurement of thLe KeutraolL Cej-
2
ture and Pission Cross—-Sections and of Their Rz=tio lloha for 2’30, 2550 end 25"?\1. - Iz

Proceedings of the Conference on Kucleer Dats for Eesctors. Faris, 193¢, v. 2, Jo c22-2%5.
[12] Bovwean C.D. - In: Procecdings of the Conference on Keutron Cross-Section Technelogs.
1966, v. 2, p. 1004-1013,
[13] SEhoreXS.,, SeilorV.lL. Slov Xeutron Resonansee in 235y, - Puys. Rev., 1958,
v. 112, p. 191.

[14] MICHAUDON, A., DERRIEN, H., RIBON, P., SANCHE, M., Statistical properties
of levels of 2361] induced in 23'jU by slow neutrons, Nucl. Phys. 69
(1965) 545 [in French].



-39 -

(15] VAN SHI-DI, VAN YUN-CHAN, DERMENDZHIEV, E,, RYABOV, Yu.,V., "Interaction
of neutrons with 2350 miclei in the energy range 2 eV-30 keV", Proc.
Symposium on Physics and Chemistry of Fission, IAEA 1 Vienna, (1965)
287-305 [in Russian].

[16] Vagemans C.,Deruytterxr A.J. The Neutron Induced Fission Cross-Section of 235
_ in the Energy Region from 0,008 eV to 30 keV., —. inn. Rucl., Muergy, 197¢, v. 3, p. B37-445.

[17] Lexzley J.Rey EeyworthG.hey Di ven B.C, Eigh Resoluwtion Pission Cross-Sec-
tion of U from 20 eV to 100 keV. ~ Nucl, Sci, and Eugng, 1971, ¥, 43, p. 261-291.

[18]'3 rown K., BergenB.¥X.,, Cramerx5,D. - lr: Froceedings of the Conferesce on
‘Meutror Cross-Sectiona and Technology. Washington, 1966, p. 971

[19] Blon 8 J. High Resolution Measurements of Reutron - Induced Fission Cross-Sections for
233y, 235y, 23%y ana 2*7Pu Below 30 keV. - Nucl. Sci. and Engng, 1973, v. 51, p. 130-147.

[20] Patric 55.:.3.,5 owerby#¥.G., 5chomberghk.G. Structure in the Yiesion Cross-
$ection of o.= J. Rucl, Energy, 1970, v. 24, p. 269~274.

[21] RYABOV, Yu.V., OIYal preprint RZ-5113, Joint Nuclear Research Institute,
Dubna, USSR (1970) [in Russian].

[22] bezez Folo, e S v ELreS., £41verI.Gloeoe, Sdrultaresug 1oc: ovceztg of
iLe Feuirz Plesion emd Capture Crosc-Secticus for Treziuz-220 for Feuires Toccwier iz

s B

B e¥ tc 10 EeT.~Yucl. Sed, end Tomg, 1972, v. 52, . ~7ce

[23] Flret V.E.o Evelueiion ¢7 tne ZE’D'Piasion Crogs-Secticz ez 10C eV to 20 ¥eTe On. _[’.j,
P X7-32%.

[24] Perez B, ge SevrtesuvureG, B1)verEIG. e.n. Veesurerert ¢f the Firelor
Crose-Sectier of Uranjuz-235 for Incident Feutrons withL Exergies betacren 2 ené 107 keV. -
Fucl. Bci. sné I.D['_.D855197‘i. v. 55, p. 203-218.

[25] S2¢5 000 0.L.The Feutron Pisejon Cross-Section ¥ezsurerent &t tbe KRS L1K2C. ~
O, /1, §. 1E2-205.

[26] FExaz:r F.Y, keletive anf Lbsolute Measurements of the Pesi-Reviror Pissicr Cross-
Section €f Tremiuz-z2L. -~ Fucl. Sci. end Engng, 1974, V. 53, P. 370 En o 1 1 G.¥.,
FTp 412 X.F, 2 Yeesurement of the <7D Pissior Cross-Section &t 30 ané 6t keV., -
J. Rvel. Erergy, 1957, v. 21, p. 642-EEC,

[27] Szadbol.,, Filippe G., B v e t J.L. €.e, Kex Absolute Yersurerzent oF tne KReutroz
Induced Pission Cross-Sections of 2’50. 229py ané %pu fror 17 keV te 1 MeV, - Ir: Froce-

efings of the ELRDC Bycposiur or Keutrop Stepderd enl Fiuwy F:r—eliretiorn. TSR, Argocne,
1970, p. 257-272.

[28] S24BO, 1., FILIPPS, ., HUEF, J.L., et al., "237 fission cross-section
from 10 keV to 200 keV", Proc. Third Conference on Neutron Cross-Sections
and Technology, Knoxville, USA, 2 573-583;

SZABO, I., LEROY, J.L., MARGUETTE, J.P., "Absolute measurement of the
235 ’ 23%y amd 21p, cross-sections between 10 keV and 2.6 MeV",
Nejtronnaya Fizika (Neutron Physics), Proc. Second All-Union Conference
on Neutron Physics, Kiev, 28 May-1 June 1973, part 3, Physics and
Energetics Institute (FEI), Obninsk (1974) 27-45 [in French].



[29]
[30]

(3]
[32]

[33]
[34]

[35]
[36]

[37]

ThiteF.BE, ¥epsurenerte of the ?}A’U Keuvtron Piscion Cross-Section i the ¥nergy
Range 0,04—14 MeV. ~ J, Fucl. ruergy, 19€5, v, 19, p. 225.

Brebdbol., Yerguette S5, Keesurenent of the Keutron Induced Fiesion Cross-
Sectionr of Uresswm-Zz2?! eng Fluiczitm~I2Y iy the MeV Enerpy Fenge. - Ibid., p. 206-222.
D31ven B. 2dCitione) hexeres Conce-Ting toe Sugrestet Inergy - S-:Tt betweer the L2
end LLL Dets. - Cx. /1/, Pp. 172i~17c.

BertonDX., DivenBC.y EEL £ ¢ 1 GE. €ora Versurezent ¢ the Treniv-23t
Pigsioxn Cross-Section Over the Yeutroz Inergr Renge % tc ¢ keV, - Fuzl. Sci, end Inmg,
1976, v. 60, p. 368-3E2,

CerirrJ.B., 514k u G.5. 235!3 Pissiop Crosc-Sectio: ¥eesurerert Eelstive to Keuti-
ron-Proton Scattering. — On./f27, V. 2, p. 615619,

Eeppelerxr ¥ Measurerent ©of the Neutron Fission Cross-Section of 235!3 Between 0,5
and 1,2 ¥eV. ~ In: Proceedings of the TARL Panel on KNeutron Standard RBeference Dats,
Vienns, Kove. 1972, p. 213-224.
LenseraB.,c1erjack58.,BrotzP.InezBSUandzBaUEeutmnlnducec
Fission Cross-Sections Eelative to the H(n, p) Cross-Bection. - Cu, /9/, p. 286-25%,
Cancel., Grend e rxr G. dbsolute Vessurement of 14,6 ¥eV Keutran Pission Cross-
Section of 2570 ana 238, - Tvia., p. 237-254,

ALKHAZOV, I.D,, KASATKIN, V.P., KOSTOCHKIN, 0.I., et al., "Absolute
measurements of 2350 fission cross—sections with 14.8 MeV neutrons”

in Nejtronnaya Fizika (Neutron Physics), Proc. Third All-Union
Conference on Neutron Physics, Kiev, 9-13 June 1975, 6, TsNIlatominform,
Moscow (1976) 9-12 [in Russian].

[38) pevisrcC.,, Eno011GF.,,RobexrtsonJ.C. sbsolute Keesurements of 235p ana
2

Pission Cross—Sections with Photoneutron Sources. - Qy, 1/, p. 225-229.

[39] D3 ven B.C. Pission Cross-Section of 2359 for Past Keutrons. - Phys. Rev., 1957,v.105,

P. 1350



