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Transla ted from Russian

UDC 621.173.4

EVALUATION OP THE 2^U FISSION CROSS-SECTION IN THE
ENERGY RANGE 0 .1 keV-20 MeV

V.A. Kon fshin, V.P. Zharkov and E.Sh. Sukhovitski j

ABSTRACT

A method based on co r r e l a t i ons between the e r ro r s i n d i f fe ren t

experimental r e s u l t s i s proposed for determining e r ro r s in evaluated

data . In order to use these cor re la t ions , t o t a l experimental errors

are divided up into p a r t i a l e r ro r s . The way in which t h i s method i s

linked with the leas t -squares method i s demonstrated. Matrices of

the corre la t ions between experimental r e su l t s for each type of p a r t i a l

error and for different energy ranges are given as well as information

on p a r t i a l e r r o r s . The method i s used in the paper for evaluating
2"V5

U f iss ion cross-sect ions in Soviet and foreign publicat ions, and

evaluated data are given. Comparison of the evaluated data with

ENDP/B-V data shows that they agree to within 1-3$.

235

In recent years experimental measurements of the U f iss ion cross-

section (c_) have been published showing a difference from those previously

avai lable as a resu l t of the applicat ion of more up-to-date experimental

techniques, en ta i l ing smaller errors [ l - 8 ] . In addit ion, the new data give

lower figures for the cross-sec t ion . For t h i s reason i t has become necessary

to perform a new evaluation of the U f i ss ion cross-sect ion on the bas is of

the new data as well as those obtained ear l ie r* I t should be mentioned t h a t ,

when performing evaluat ions, special a t ten t ion should be paid not only to

f i ss ion cross—section values themselves, but also to the error in evaluation,

since a f a i r l y strong corre la t ion can be found between the errors in many

experimental s tudies due to the use of s imilar measurement methods and

standards.

Reference [9] proposes a method of evaluation by means of which a

deta i led analysis of the corre la t ions between the er rors in different experi-

ments can be performed. The method i s based on the divis ion of errors into
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different types of partial errorf which are independent in each experiment,

with a view to using the correlations between them. The total errors in

different experiments are correlated with each other by means of the partial

errors. Using this method an expression can be found for the estimated

cross-section o . and the actual but unknown cross-eection o [9]:

NS NA NA

k-\ i

where the coefficient of correlation between the k partial errors of the i—th

and j-th experiments

Kkij

Ao i s the k—th p a r t i a l e r ro r of the i—th ( j - t h ) experiment; NS i s the
ik, jk

number of partial errors; NA is the number of experiments involved in the
evaluation; and a. . is the statistical weight given to an experiment, where

-̂ J

NA

£ a i = i ( a t > 0 ) .

In the evaluation, experimental data are given weights which minimize that

the error in the estimated value (l)» 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 results. 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, K. . «= o. ., and Eq. (l) has the form
KI j 1 j

NS

I
k i



- 3 -

The valueB of a. which minimize I^o+'^J can be found from the

condition

Let us modify Eq. (4), taking the 1—th experiment, as follows:

and perform the substitution ap= 1 - 22 a, • Now
1 iff l

(6)

By differentiating Eq, (6) with respect to a , where n • 1, ...
n'

NA(n / l)f we obtain the NA - 1-th equation of the type

2 J a. |

or

from which, applying the condition ^~ 52ai~ag t w e obtain

-, n=jt£, i=<,...,NA . (8)

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

weights are in inverse proportion to the squares of the errors.

Where correlations are found, Eq# (5) is reduced to a system of NA - 1

linear equations:
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|2 NS

e s t

"WWVW -

+ 2 [K (9)

Eq# (l) 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:

nm (10)

where Ao and Aa are the errors in estimated values at the points involvedt
n ID

These are determined as follows:

NA NS

i k

(ID

and

NS

(12)

where a. is the weight of the j-th experiment when it is used in the evalua-

tion at the point m; ^°ivm i-s "*-he k-^h partial error in the j-th experiment

at the point m. Similarly, a. and ^O-VT.
 a r e * h e weight and the k-th partial

error in the i-th experiment when i t is used in the evaluation at the point n.
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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)

Y^JY^a (13)

and assuming i t to be independent of the point chosen (JC. . • K. . . ) , we
iCXZXJIu JCX J

obtain the coefficient of correlation between errors in points on the curve

for the energy dependence of the fission cross-section

\'S NA NA

= k

nm

i .—| w • |

V ^ y V \**ikn\' / l^kml 8 (14)

The algorithm described was applied on a computer program which, on the

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 U fiBsion 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 [ l ] shows
fission integrals for U,

The U fission cross-6ection in the energy region below 1 eV was

evaluated in Ref, [ l ] , where at 0,0253 eV i t was found to be (583.54 - 1.7) b.

This value agrees with the one given in Ref, [2 ] , where at 0,0253 eV the

fission cross-section i s (583*5 + 1.3) b.
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In Ref. [10] the fission integral from 7»8 to 11 eV is proposed as a

possible region for renormalization. The analysis performed in Ref. [ l ]

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. [lO] may not be advisable. However, there are other measurement data

available for the thermal energy region [4t 7t 11-15]• By renormalizing

them to a fission cross—section of 583.5 *> a"t 0,0253 eV the fission integral

from 7«8 to 11 eV can be calculated. Reference [ l ] gives a value of

(241.24 + 6.75) b • eV, obtained as a mean-̂ weighted value [4, 7, 10, 11 ]

for the evaluated fission integral for 7»8-ll 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 [l4i 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 — +_ 2.8$ — was

obtained [ l ] on the assumption that this value in Ref. [4] is 50$ likely

to be correct.

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 [4t 7» 8, 16-18], the first five of which cover the thermal region

and can be renormalized to the fission integral for 7.8-11 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 ENDP/B—V [23]. The co-

efficient of renormalization for these data is given in Table 2. Before

normalization i t was necessary to correct for the up-to-date cross—sections

for the B(n,a) and Li(n,a) reactions [3] . The data from [17] and [18]

were obtained by the underground explosion technique beginning at an energy

of 20 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 Li(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 (II883 + 446) b • eV. The experimental data in

Ref. [ l l ] were assigned an error of 3.3$« After renormalization to
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(241.24 + 6.75) b • eV (approximately 2.8$) 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 i t becomes necessary to renormalize relative

data obtained for the region 2-100 keV [24] and the relative data of

Refs [5, 25]. For renormalization the region 10-30 keV was chosen and the

results from Refs [4» 7] were used. 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 1$) 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 10-30 keV, which is equal

to 4558O b • eV, It appears that the error in this normalization integral

is approximately 5$ axi^- 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. [ l l ] ( i . e . 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 [4, 5, 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

+ 2.7$; in the region 80—$0 keV they do not agree so well (to within

+ 3*8$)• 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$«

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 [27-3l]» Comparison of the results of [24] with the new data

obtained by I . Szabo [30] 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$, and those of [4] and [30] to within + 2.8$. In

the region of 140 keV the data of [25] and [4] agree to within + 3.2$.
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For the region 200 keV-1 MeV there are data available [26-30, 32, 33]

which agree among themselves to within + 3$» In addition, results have been

obtained for hydrogen [25], and fission cross—sections have been measured

for the Li(n,a) reaction [7]» These las t figures l i e approximately 10$

lower than the resul ts of Refs [26-28, 30], and the i r uncertainty i s 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, 30]» The renormalized data of [5] agree comparatively well

(to within 1%) with the resul ts 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 i s 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, 30],

while for the region 1—6 MeV there are absolute measurements [32] and for

the region 0,8—20 MeV there are relat ive measurements [33]» All these resul ts

can be taken to agree among themselves to within + jfo.

For the region 1-1,3 MeV the cross-sections measured in Ref, [32] are

4% higher than those given in Refs [20, 30], At the Special is ts ' Meeting

on Past Fission Cross-Sections [3l ] there was reference to the possibi l i ty

of a shift in the energy measurement scale in [32] by about 100 keV rela t ive

to the data in [33] as being the cause of an error in the data of [32] of

about 5$ a^ 1 MeV and of 3$ at 6 MeV, However, no conclusion was reached

in the discussion.

At an energy of 5.4 MeV, the ?U fission cross-sections of Ref, [ l8]

are approximately 5% lower than those obtained in Refs [32, 33], The reason

for th is may be that in Ref, [18] no correction was made for the angular

distr ibution of protons in the (n tp) reaction, which amounts to approximately

2$, In part icular , the ra t io of the fission cross—section at 14 MeV to the

cross-section at 5«4 MeV measured by P, White [ l8] does not agree with other

rela t ive measurements [33» 35]» For this reason, when performing the evalua-

t ion the error for th is point increased by 5$» In the energy range 2-6 MeV

a difference i s found in the shape of the curves for I . Szabo'snew data [30]

and the resul ts of [32, 33].
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For the energy range around 14 MeV the re are absolute measurements for

the f i s s ion c ross - sec t ion : 2.063 + 0.039 *> a t 14.6 MeV [ 3 6 ] , 2.17 + 0.04 b

and 14.1 MeV [29] and 2.192 + 0.044 b a t 14.8 MeV [ 3 7 ] . The mean-*reighted

value for these data a f t e r ext rapola t ion to 14 MeV i s 2.097 b ; t h i s agrees

within the margins of e r ror with the r e su l t i n [33],- to which the measurements
235of the U f i s s ion c ross -sec t ion for hydrogen i n t h e range 1-20 MeV in

Ref. [35] were renormalized.

In t he region above 15 MeV the "shapes" of the experimental data show

considerable d i f fe rences , and the accuracy of the f i s s i o n cross—section

may be no more than 10$.

In order t o analyse the t o t a l e r rors in the data from the experiments

mentioned, use was made of the following types of p a r t i a l e r ro r (Table 3):

- The e r ro r en ta i led i n determining the number of U nuclei (k = l ) ;

- The e r r o r en ta i led in extrapola t ion of the spectrum of fragments

to a zero pulse height (k = 2 ) ;

- The e r ro r associated with absorption of fragments in the fo i l

(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.

2V5
Use of the correlations for evaluating the U fission 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)»
pic

1. Error entailed in determining the number of U nuclei (k = l ) • In

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 [3D]. 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 i t 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

error. Clearly, in such cases correlations should not be used additively.
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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). 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)« 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. Prom the

information available i t 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]» In this case the data of [27] also correlate partially with

those of [30].

5• Error associated with attenuation of neutrons in the air (k • 3)• 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, Hf 14» 15i 19? 22] intercorrelate completely, since in all

of them a chamber with B was used for determining neutron flux. In

the experiment described in Ref. [24] the neutron flux was determined using
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chambers with both B 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] Li 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 B and Li do not correlate.

In a third set of studies [25, 29, 35] neutron flux was determined by n.

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

technique. 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, 30] was

the same, and thus they correlate entirely. 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].

I t can therefore be assumed that the data of [27] correlate with those of

[28, 30] with a coefficient Kfi = Kg = 0.7.

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

correlations for this type of partial error were found.

8. Error associated with the efficiency with which fission is recorded

(k « 8). No correlations were found.

9. Error associated with uncertainty in the geometrical factor (k = 9)• No

correlations were found.

10. Error due to the hydrogen cross-section used as a standard (k = 10)* In

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, 1, 8, l l ] 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 completely. The experimental measurements in [l7» 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. [ l l ] for the

region 2—10 keV. The results in [ l l ] were also normalized to the fission

integral in the range 0.1—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]. I t 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, 7, 8, 11, 14, 15, 17-20, 22, 24, 25]. In 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 = l ) , 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 authors of

the present article to a mean-weighted value [29, 36, 37]• This correlation

with coefficients K_o o n n = IC.O 0 ^r = IC- _ • 0.3 can also be left
T.2,29,39 12,35,30 12,35,37

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 (K) and

total correlation (K = l) between the partial errors in experimental data for
all the energy ranges examined are given in Annex 1, which also shows experi-

2"VSmental U f i s s ion cross—sections for which normalizations have been used.

Annex 2 contains ca lcu la ted coeff ic ien ts of co r re l a t ion between energy

ranges for the cases : absence of co r r e l a t i on , assigned co r r e l a t i on and t o t a l

co r re l a t ion between e r r o r s .

235Table 5 shows evaluated U f i s s ion c ross -sec t ions and e r ro rs i n

evaluat ion both using and not using cor re la t ions for optimum weights . The

errors in the evaluated curve shown for energies above 30 keV are average

values for the ranges considered.

When using non—optimized weights, which are the inverse squares of the
235

e r ro r , the e r ror i n the evaluated U f i s s ion 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 i t is 5% greater.

The error values given in Table 5 are of a tentative nature. In the
region of 30 keV, where ranges are small, errors amount to 7r-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 evaluation of the error
as a result of an uneven distribution of the experimental points given in
individual studies within a range. 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
0.1 keV-15 MeV,

For the measurements to be performed in the future, i t will be necessary
to consider the ranges 0.25-0.7 and 14-20 MeV in order to clarify the dis-
crepancies found in experimental data for those ranges.
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FisBion integrals I f for
Table 1

Bef.

/1Q/

^ . *> (obtained
using the least
squares method in
Ref. [1])

580,05 ± 2,0

585,0 4 2,6

569.8 + 2,3

574,1 4 2,3

569.9 4 2,0

577,5 4 1,8

591,4 4 2,6

537,1 4 5,9

1 7.seV7

(experimental
data)

254,62

242,27

238,A0

237,35

237,40

246,02

229,38

232,80

217,51

240,0

«eV

c J 7.BeV
[renormalieed to
2200^ . 583,5 b)

Were data from
the evaluation
of Ref. [l]
used?

235,90 4 3,54 Yes
24P.60 . 2,40 Yes

Ho
Relative data were
obtained by normalizing

I to data from Ref. [ l ]
243,06- 2,40 j Tes
241,30 i 4.80 ; Yes
oci 01 n r̂ . I Because of the considerable
^ 0 1 , r i + /,iX> « . . . -. . . « .

deviation from other data,
the weight was reduced

_, three-fold
231,6^-' jjOf because data were

obtained for the region
up to 10 eV

229,70 Jfc>, because of the large
difference in the shape
of the curve from that of
the curve found using
other data

236,30 S e e [ 1 4 ] above
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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2VS
PisBion integrals for J-/U in the range 0.1-1.0 keV Table 2

Measure-
ments

a>

JS
O

lu
t

R
e
la

ti
v

e

Ref.

/"ll/
rv

nv

/io7

/20/

*X> k e V

o,<keV

Experimental
data

12300 ± 492
11490 4 229
11778 4 235
(10380)^/
11641,8 4 233

12287~

11866 + 949
12490 + 999

12212 4 733
12377 4 495
12715 4 890
12405 + 1240
11866 4 1187
12377 + 495
12260 4 680 .

Data correc-
ted for
10B or ^ i

12203 4 488
11451,7 ±286
11475,2 Z 286

(10410)2/
11675,4 4 292
12141,3 + 303

11782 4 940
12400 4 990

12115 4 727
12333 + 493
12625 + 885
12240 4 1224
11688 4 1187
12332 4 495
12216 + 670

Coefficient of
renormalizat ion

1,016175 '
0,995748
1,028215
(1,011912)
1,011912
1,005166 .

t o If=

. = 241,24 4 6,75

Not renormalized
n

0,980850 •
0,963512
0,941227
0,970833
1,016683
0,963590
0,972740 .

>.to I , = 11883+446

Renormalized I,»

124O0 + 607
11403 4 428
11799 4 442

(IU534)1

11815 4 473
12204 4 458

11864
(mean-weighted)

11883+446
(mean-weighted
data of [4,7,8,11,
16-18])

The fission integral I
2

I. was obtained from the ratio

was calculated for the ranges 0.1-0.3 and 0.4-1 keV;
/ s equal to 1.12156.
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Partial and total errorB in experlnental data
for different energy ranges (in percent)

Table 3

Energy
range

Q

&
in

O

M

<j
•"i
o

6
M
in

o

M

8
3

JS
3
o

Ref.

Ai/
A%7
Al7
AV
/is/
/2Q/
/is/
/22/
/V
/67
/V
/&/

/ • « / •

/19/
AT)
Ati
/18/
/2Q7
/"15/
/22/

/V
/V

[\yj
A*$
AV
Ati
/18/
/2Q7
A^J
/22/
/ 4 /
/v
/v

Partial errors

fcc 1

1.0
1.0
1.5
1.5
1.5
1.5
1.5
0 ,5
0 ,5
1.0
0 ,5
0.5

1.0
1,0
1.5
1.5
1,5
1,5
1.5
0,5
0.5
0,5

1,0
1.0
1.5
1.5
1,5
1.5
1,5
0.5
0.5
0,5
0,5

k - 2

0,5
0,5
0.5
0,5
0,5
0,5
0,5
0.5
0,5
0.5
0 ,3
0,3

0,5
0,5
0,5
0,5
0.5
0,5
0,5
0,5
0,5
0.3

0,5
0 , 5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,3
0,3

* = 3

0,3
0,3
0,3
0,b

0 ,3
0.3
0.E,
O.b
0.3
0.5
0.2

0.3
0.3
0 , 3
0 .3
0 ,3
0 ,3
0,3
0,3
0.3
0,5

0,3
0 ,3
0,3
0,3
0,3
0,3
0,3
0,3
0.3
0.5
0,2

k -4

1.0
1.0
2 ,0
1,0
2,0
1.0
3,0
1.0
1.0
1.0
0.7
0.3

1,0
1.0
2.0
1.0
2.0
1.0
3,0
1.0
1.0
0.7

1,0
1.0
2 ,0
1.0
2,0
1.0
3,0
1.0
1.0
0.7
0,3

fc«5

0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,o
0,3
0,3
0,3
0,2

0.3
0.3
0.3
0.3
0,3
0,3
0,3
0,3
0,3
0.3

0,3
0,3
0,3
0,5
0,3
0,3
0,3
0,3
0,3
0,3
0,2

k'6

2,0
2,0
3,0
2,5
5.0
S.5
2,5
1.8
1,5
2,0
1.5
0.1

2,0
2 ,0
3 , 0
2 ,5
5,0
3 ,5
2 ,5
1,8
1,5
1,5

2,0
2,0
3 . 0
2.5
5,0
3,5
2,5
1,8
1.5
1.5
0,7

k -7

0,5
0,5
3,0
2 ,0
3,0
3,0
4 ,0
0,5
0.5
0,5
0,3
0,2

0.5
0.5
3,0
2,0
3 , 0
3 ,0
4 ,0
0,5
0,5
0,3

0,5
0,5
3,0
2.0
3.0
3,0
4,0
0,5
0,5
0,5
0,2

/c-8

0.2
0 ,0
3 , 0

o.o
5,0
0,0
0,0
0,0

o.o
3 , 0
0,4
0,3

0,2
0,0

s.o
0.0
3 . 0
0.0

o.o
0.0
2,0
0.4

0,2
0,0
3.0
0.0
3,0
0,0
0,0
0,0
2,0
0.4
0,3

k ~9

0,2
0,2
1.0
1.0
1.0
0,5
1.0
0 .2
0,2
0 ,2
0 ,0
0 ,0

0 ,2
0,2
1.0
1,0
1.0
0,5
1,0
0,2
0,2
0,0

0,2
0,2
1.0
1.0
1.0
0,5
1.0
0,2
0,2

o.o
0,0

IU10

0,0
0,0
o.o
0,0

o.o
0,0
0 ,0
0 ,0
0.0
0,0
0 , 0
1,3

0 ,0
0 ,0
0 . 0

o.o
0 ,0
0 ,0

o.o
0,0
0,0
0,0

0,0
0,0
0.0
0.0
0,0
0,0
0,0
0,0
0,0
0,0
1.3

k -=11

2 ,0
1,0
3,0
4 , 0
3,0
3,0
4 , 0
2,0
2,0
1,0
0,6
0,87

2 ,0
1,0
3,0
4 . 0
3 . 0
3 , 0
4 . 0
2.0
2.0
0.6

2,0
1.0
3 , 0
4 .0
3.0
3,0
4,0
2,0
2.0
0,6
1,55

k-12

2,6
5,8
2.8
3 , 6
2,0
3.8
3,8
3.8
3,6
3,8
2,6
2,6

2.6
3,8
2,6
3,8
2.8
3 , 8
3 ,8
3 .8
2,8
2,8

2,8
3,8
2,8
3,8
2,8
3,8
3,8
3,6
2,8
2,8
2,8

Total
error

4,31
4,71
7,16
6.74
6.22
6.97
6,09
4,86
4.75
5,56
3,45
3,31

4,31
4.7i
7,16
6,74
8,22
6,97
8,09
4,86
4,48
3,45

4,31
4,71
7,18
6.74
8,22
6,97
8,09
4,86
4,48
3,45
3,61

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.)

Energy
range

S
M

8
3

00

2
o

1
m
M

JS
o

0,
8-

1

"1
£2

CM

Ref.

/ltf
/19/
AT;
/14/
/l?/
/207
/15/
/22/
/v
/15/
/197
/177
/14/
/18/
/20/
/157
/22/

/ii/
/197
/177
/i*7
/ie7
/20/
/15/
/22/
/•*/
/&
/o7
/v

/itf
/197
/177
/147
/187
/207
/157
f2Z7

/ y

J k - 1

1.0
1.0
1.5
1,5
1.5
1,3
1.5
0,5
0,5

1.0
1.0
1,5
1.5
1.5
1.5
1,5
0,5
0,5

1.0
1.0
1,5
1.5
1,5
1,5
1.5
0.5
0,5
1,0
1,0
0,5
0,5

1.0
1,0
1,5
1,5
1.5
1,5
1.5
0,5
0,5
0.5
1.0
1.0

0.5
0.5
0,5
0,5
0,5
0,5
0,5
0,5
0,5

0.5
0,5
0,5
0.5
0,5
0,5
0,5
0.5
0,5

0 . 5
0.5
0.5
0.5
0 5
0)5
0,5
0,5
0,5
0,5
0,5
0,3
0,5

0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5

k =3

0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3

0,3
0,3
0,5
0,3
0,3
0,3
0,3
0.3
0,3

0,5
0,3
0,3
0.3
0,5
0,3
0,0
0,3
0,3
0,3
0,3
0,5
0,2

0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3

Partial

k =<i

1.0
1.0
2,0
1.0
2,0
1.0
3.0
1.0
1.0

1.0
1.0
2.0,
1.0
1,5
1.0
3,0
1,0
1,0

1,0
1.0
2,0
1.0
1.5
1,0
3,0
1.0
1,0
1.0
1.0
0,7
0,4

1,0
1,0
2,0
1.0
1.5
1,0
1»Q
1,0
1.0
1,0
1,0
1,0

k «S

0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3

0,3
0,3
0,3
0,3
0,3
0,3
0,3
0.3
0,3

0,3
0,3
0,3
0.3
0.3
0.5
0,3
0,3
0,3
0,3
0,3
0,3
0,2

0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0.3

errorn

k =6

2,0
2,0
3,0
2,5
4,0
2,5
2,5
1.8
1.5

2.0
2,0
3,0
2.5
4,0
4,0
2.5
2.6
1.5

2,0
2,0
3,0
2,5
4.0
4,0
2,5
2,6
1,5
3,6
2,6.
1.5
1.0

2,0
2,0
3,0
2,5
4.0
4,0
4,0
2,6
3,6
1.5
3,6
2,6

k-7

0,5
0,5
3.0
2,0
3,0
3,0
4,0
0,5
0,5

0,5
0,5
3,0
2,0
3,0
3,0
4.0
0,5
0,5

0,5
0,5
3,0
2,0
3,0
3,0
4,0
0,5
0,5
0,5
0,5
0.3
0,2

0,5
0,5
3,0
2,0
3,0
3,0
3,0
0,5
0.5
0,5
0,5
0,5

k -8

0,2
0,0
3.0
0,0
3.0
0,0

o.c
o.c
2,0

0,2

o.o
3,0
0,0
3,0
0,0

o.o
0,0
2.0

0,2
0,0
3,0
0,0
3.0
0,0
0,0
0,0
2,0
0,5
3,0
0,4
0,3

0,2
C,o
3,0
0 , 0

3,0
0,0
0,0
0,0
4,0
2,0
0,5
3,0

k =9

0.2
0,2
1,0
1,0
1,0
0.5
1.0
0,2
0,2

0,2
0.2
1.0
1.0
1.0
0.5
1.0
0,2
0,2

0,2
0,2
1,0
1.0
1.0
0,5
l.C
0,2
0,2
0,2
0,2
0,0
0,0

0,2
0 , 2

1.0
1.0
1.0
0,5
0,5
0,2
0,2
0,2
0,2
0,2

k=10

o.o
0,0
0,0

o.o
0,0
0,0
0,0
0,0
0,0

0,0
0,0
0,0
0,0
0,0
0.0
0,0
0,0
0,0

0,0
0,0
0 , 0
0 ,0
0 ,0
0 ,0
0,0
0 , 1
0,0
0,0
0,0
o.o
1.3

0 , 0

0,u
0,0
O'.O

CO
0,0
0,0
o.u
0,0

o.c
0.0
0,0

k - 1 1

2.0
1,0
3,0
4.0
3,0
3,0
4 . 0
2.0
2,0

2.0
1.0
4 ,0
4 , 0
4 , 0
3,0
5,0
2,0
2,0

2,0
1.0
-.,0

4,C
4 . 0
i .O
CO
2.0
2 .0
0 .5
1,0
0,7
G.B6

2,0

1.0
4,0
4.0
4.0
3.0
3,0
2.0
0,3
2.0
0,5
1.0

k ul2

2,8
3,8
2,8
3,8
2.8
3,6

s.e
s.e
2,8

2,8
3,8
2,8
3,8
2,8
3,8
3,8
3,8
2,8

2,8
3 ,8
2 ,6
3,6
2,6
3,6
3,6
3.6
2,6
5,0
3,8
2,8
2,8

2,8
3,8
2,8
3,8
2,8
3,8
3,8
3,8
4,31
2,8
5.0
3.8

Total
error

4,31
4,71
7,18
6,74
7,65
6,97
8,09
4,86
4,48

4,31
4,71
7,65
6,74
7,99
7,24
8,62
5,21
4,46

4,31
4,71
7,65
6,74
7,99
7,24
6.62
5,21
4,46
6,42
5,82
3,46
3,47

4,31
4,71
7,6[>
6,74
7,99
7,24
7,24
5,21
7,04
4,48
6,42
5,82
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Table 3 (cont.)

Energy
range

s
M

A

M

o>

o

3

7

Ref.

/ H /
/i9/
[W
M
/207
/157

/247

/V
/67
/v
/il/
/19/
/177
/147
/18/
/207
/157
/22/
/2V
/v
/v/ 6 /
/ 2 ^

/197
fYff
/207
/24/
/v
rv
{&

/i97
[YQ

/247
/V
/ y
/V
/257

<J
1,0 I
1.0
1,5
1.5
1.6
1.5
1.5
0,5
0,5
0,5
1.0
1.0
0,5

1.0
1.0
1.5
1.5
1,5
1.5
1,5
0,5
0.5
0.5
1,0
1.0
0.5

1.0
1.5
1.5
0,5
0,5
1.0
0,5
0,5

1.0
1.5
1.5
1.5
0.5
1.0
1.5
0,5

* - 2

0,5
0.5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0.5
0.5
0,3

0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,3

0,5
0,5
0,5
0,5
0 ,5
0,5
0,3
0,3

0,5
0,5
0,5.
0,5
0.5
0,5
0,3
0,3

Partial

fc-3

0,3
0.3
0,3
0,3
0,3
0,3
0.3
0,3
0,3
0,3
0,3
0,3
0,5

0,3
0,3
0,3
0,3
0,3
0,3
0,3
0.3
0.3
0,3
0,3
0,3
0,2

0.3
0.3
0.3
0,3
0,3
0,3
0,5
0,2

0,3
0,3
0,3
0,3
0,3
0,3
0,5
0,2

k-in

1
i!o
2,0
1.0
1.0
1.0
3,0
1.0
1.0
1.0
1.0
1.0
0.5

1.5
1.5
2.0
1,5
2.0
1.5
5,0
1.0
1.0
1.0
1,0
1,0
0,5

2.0
2,0
2,0
1.0
1.5
1.0
0.9
0,2

2,0
2.0
2*0
1.0
1.5
1.0
0.9
0,*2

errors

-5

0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0.3
0,3
0.3
0.2

0,3
0,3
0,3
0.3
0,3
0.3
0,3
0,3
0,3
0,3
0,3
0.3
0,2

0.3
0,3
0,3
0,3
0,3
0.3
0.3
0.2

0,3
0,3
0,3
0,3
0,3
0.3
0.3
0,2

H
2,0
2.-0
3,0
2.5
4,0
4.0
2.5
2.6
3,6
1,5
3,6
2,6
1.0

2,5
2,5
3,5
3,0
5,0
4.0
3,0
2.6
3,6
2,0
2,8
2,6
1.3

3,0
4.0
4.0
4.2
2,5
2.8
2,0
1.1

3,0
4.0
4.0
4.2
2,5
2,8
2,0
1.1

k - 7

0.5
0,6
3,0
2,0
3,0
3,0
4,0
0,5
0,5
0,5
0.5
0.5
0,2

0,5
0,5
3,0
2,0
3,0
3,0
4.0
0,5
0,5
0.5
0,5
0,5
0,2

2.9
3,0
3,0
0,5
0.5
0,5
0,3
0,2

2.9
3,0
3,0
0,5
0,5
0,5
0,3
0,2

fc-el

0.2
0,0
3,0
0,0
3,0

o.o
o.o
0,0
4.0
2,0
0.5
3,0
0,3

0,2
0,0
3,0
0,0
3,0
0,0

o.o
o.o
4.0
2.0
0,5
3,0
0,3

0,0
3,0
0,0
4.0
2,0
0,5
0.4
0,3

0,0
3,0
0,0
4.0
2,0
0,5
0.4
0,3

fc-9 1

0,2
0,2
1.0
1,0
1.0
0,5
1,0
0,2
0,2
0,2
0,2
0,2
0,0

0.2
0.2
1.0
1.0
1,0
0,5
1.0
0,2
0,2
0.2
0.2
0,2
0,0

0,2
1.0
0,5
0.2
0,2
0,2
0.0
0,0

0,2
1.0
0,5
0.2
0,2
0,2
0,0
0,0

c-10

o.o
o.o
0,0
0,0

o.o
0,0

o.c
0,0

o.o
o.o
o.o
o.o
1.3

o.o
0,0
0,0
0,0
0,0
0,0

o.o
0,0
0,0

o.o
0,0
0,0
0,75

0,0

o.o
o.o
0.0
0,0
0,0
0,0
0,75

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,75

k-11

2.0
1,0
4,0
4,0
4.0
3,0
5,0
2.0
0,3
2,0
0,5
1.0
1,77

2,0
2,0
4.0
5,0
4.0
3.0
5.0
2,0
0,8
2,0
0,5
1,0
1,01

3,0
4.0
3,0
0,4
2,0
0,5
1.0
0.4

3,0
4,0
3,0
0,4
2,0
0,5
1.0
0,95

=12

2,8
3,8
2.8
3,8
2,8
3.8
3,8
3,8
4.31
2,8
5,0
.3,8
2,8

2.8
3,8
2,8
3.8
2,8
3,8
3,8
3,8
4,31
2,8
5.0
3.8
5,0

3,8
2,8
3.8
4,31
2,8
5,0
2,8
5,0

3,8
2,8
3,8
3,8
2,8
5,0
2,8
5,0

Total
error

4,31
4,71
7,65
6,74
7,91
7.24
8,62
5,21
7,04
4,48
6,42
5,82
3,80

4,70
5,55
7,85
7,64
8,63
7,32
9,85
5,21
7,06
4,67
6,00
5,82
5,39

6,81
8,09
7,44
7,37
5,03
6,00
3,82
5,25

6,81
8,09
7,44
7,23
5,03
6,00
4,07
5,32
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Tatle 3 (cont.)

Energy
range

M

t>
M
o
•—i

t

o

t>
M

1

l - l
n

O

%

3

X

i

Ref.

/IT;
/24/
/V
/V
ftl]
/28/
/297
/2o/

/257

/*?
[ij
[Zl]
[2i$
/297
/2-y

/257
/567

A>
fzij

/29/
/ " ^

/bV
/S97
/V

/v
fz?J
/28/
/29j7
/S67
/bV
/397
/32/
/33/
F^\c 7

/3&7

Partial eirors

1,5
0,5
0,5
1.0

1.2
1.0
1,0
0,5
0,5
0,5

0,5

1.0
1.3
1,0
1,0
0,5
0,5
C/.5
0,5

1.0
1,3
1.0
1.0
0,5
0,4
1.0
0,5
0 .5

1.0
1,3
1.0
1.0
0,5
0.4
1.0
0,5
0,0
0 ,5
0,6
2,25

k - ;

0 , 5
0 , 5
0 ,5
0 ,5
0 ,5
0 ,3
U.5
0 ,5
0 ,3
0 ,3

0,5 •
0 , 5
0 ,5
0,b
0 ,5
0 ,5
0 ,3
0,3
0,0

L',5
0,5
0.3
0 ,5
0 ,5
0 ,3
0 ,3
0 ,3
0 ,3

0 ,5
0 ,5
0 ,3
0,5
0,5
0.3
0 ,3
0 ,3
0 ,0
0 ,3
0 ,0
0 , 5

k -b

0 , 3

0 ,3
0 .3
0,2
0 .7
0,4
0 , 5
0 , 5
0 , 5
0 ,2

0.3
0 ,3
0.7
0.4
0 ,5
0 ,5
0 ,5
0.2
0 ,3

0 . 3
C,7

0,4
0 , 5
0 , 5
0 ,5

1.1
0 , 5
0 ,2

0,3
0 ,7
0 ,4
0 , 5
0 , 5
0 , 5

1,1
0 , 2
0 ,0
0 , 2
0 ,3
0 , 3

fc-4

2 , 0

1.0
2 . 0
1.0
1.3
0 , 5
0 ,9
0 ,8
0 ,5
0 ,5

2 ,0

1.0
1.0
0 ,5
0 ,6
0 ,6
0 ,5
0 .2
0 ,5

1.0
1.0
0 ,5
0,6
0,6

1.6
0 ,5
0,6
0 .1

1.0
•1.0
0 ,5
0 ,6
0 ,6

1.1
0 ,5
0 ,6
0,2

0 .1
0 , 5
1.0

k -5

0 ,3
0 ,3
0.-3
0 , 3
0 ,5
0 ,5
0 .3
•0,6
0 .3
0 ,2

0.3
0 .3
0 ,5
0 ,5
0 ,3
0,8
0 ,3
0 .2
0 ,0

0 ,3
0 .5
0 .5
0,8
0,6
0 ,3
0,3
0 ,3
0.2

0 ,3
0,5
1.8
0 ,3
0 ,8
0 ,5
0 ,3
0 , 2
0 ,0
0 , 2
0 , 0

0 , 2

k =o

4 , 0
5.0
• i . O

2 ,8

1,8
1.8
2,0
1.4
b , b
1.0

4,5
3.1
1.8
1.8
1,7
1,4
5,0
0 .5
0 ,5

5 3
1.8
1.8
1,84
1.4
2,4
6,62
8.0
1.2

3,4
1.8
0.4
1,89
1.4
2 ,2
6.62
0,32
0 ,3
1,8
0 ,5
7 ,0

k *!

3 ,0
0.5
0 ,5
0 ,5
0,7
0.4
0.2
0.5
0,3
0,2

0 ,5
0,5
0,7

0,-i
0,0
0,5
0.3
0,2
1,0

0,5
0,7

0 ,*
0,2
0 ,5
0 ,5
0,2
0,3
0,2

0.5
0,7
0,2
0.2
0 .5
0,5
0\2.
0,3
0.1
0,2
1.0

o.o

k =6

3,0
4 . 0
2 .0
0 ,5
•0.2
0,2
0,0
0.9
0,4
0,3

2.0
0,5
0,2
0,2
0,0
0,9
0.4
0.3
0,37

0,5
0,2
0,2
0,0
0,9
0,6
0,0
0.4
0,3

0.5
0.2
0,3
0,0
0,9
0,8
0,0
0,3
0.4
0,3
0,58
2 ,0

k =9

1.0
0,2
0,2
0,2
0,2
0,3
0,2
0,8
0,0
0,0

0,2
0,2
0,2
0,3
0,2
0,6
0,0
0.0
0 ,5

0,2
0,2
0,3
0,2
0,8
0,2
0,0
0 .0
0,0

0,2
0,2
0,3
0,2
0,8
0,2
0,0
0,0
0,0
0,0
0,5
0,2

k-10

o.o
0,0
0 ,0
0 ,0
0,3
0 ,0
G.75
0,0
0,0
0,75

0.0
0,0
0,3
0,0
0,75
0,0
0,0
0,75
0,0

0,0
0 ,3
0,0
0.75
0,0
C.75
0,75
0,0
0,75

0,0
0,3
0,0
0,8

o.o
0,75
0,75
0,75
0,5
0,75
0,0
2,0

k =11

4 , 0
0,9
2 ,0
0 ,5
1,31
1,42
1,05
1,62
1,3
1.18

2,0
0,5
2.9
1,42
1.11
1,65
4 .1
0,61
1,37

0,5
0 .3
1,82
0,93
1,62
1.21
1,5
2.2
0.9

0.5
0,86
1,82
0,42
1,82
1.1
1.5
0,9
0.8

1.0
1.37
2,0

fc -12

2,8
4,31
2,6
5 ,0
0 ,0
0 ,0
0 ,0
0 , 0
2,8
5 ,0

2 .8
5,0
0,0
0 .0

c.o
0,0
2,6
5,0
0 ,0

5.0
0,0
0,0

o.o
G,f,
0,0

c.o
2,8
5,0

5,0
0.0
0,0
0 ,0
0 ,0
0 ,0

o.o
0,0
3 ,0
5,0
0.0
0 ,0

Total
error

B.09
7,90
6,07
6,00
3,16
2,70
2,85
3,00
4,79
5,35

6,41
6,15
4,00
2,70
2,59
3,02
7,13
5,20
2,03

6,25
2,77
2,93
2,62
3,00
Jl> * T"'.t

7,02
6,63
5,35

6,31
2,88
2,90
2,52
3,00
3,05
7,02
1,56
3,19
5,51
2,07
8,21
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Table 3 (concluded)

Energy
range

K
CO

t>
K
o

7

* £ •

t ^

i n *

15
-2

0
(1

4M

fztf
/29/
/2©7
/327
fry
/337
fr$
/35/

fry
frzj
frV
/357

/2i/
/ ^
/ 3 ^
^ 0 /

/297
/337

/377

/227
/ ^

A?

k -1

1.0
1.0
0.5
1.0
0,5
0,0
1.0
2,25

0,5
0,5
0,0
1.0
2,25

1.0
0,5
0,0
1,0
2,25

1.0
0,0
l.-i
1.19
2.25

1,0
l.-i
1,19

0,0
2,25

k - 2

0,3
0,5
0.5
0,3
0,3
0,0
0,3
0,5

0,5
0,3
0,0
0,3
0,5

0,5
0,3
0,0
0,3
0,5

0,5
0,0
0,6
0,4
0,5

0,5
0,6
0,4

0,0

0,5

]

k =3

0,4
0,5
0,5
1.1
0,2
0,0
0,4
0,3

0,5
0.2

o.o
0,4
0,3

0,5
0,2
0,0
0,4
0,3

0.5
0,0
0,47
0,3
0,3

0,5
0,47
0,3

0,0
0,3

Partial errors

k -4

0,5
0,7
0,8
0.5
0,45
0,2
0,5
1.0

0,8
0,6
0,2
0.5
1.0

0,8
0,6
0,2
0,5
1,0

1.0
0,2
0,0

o.o
1.0

1.0
0,0
0,0

0,4

1,0

k *5

0,5
0,3
0,8
0,3
0.2
0,0
0.5
0,2

0.8
0,2
0,0
0,5
0,2

0,3
0,2
0,0
0,5
0,2

0,3
0,0
o.o
o.o
0,2

0,3
0,0
0,0

0,0

0,2

k »6

1.8
2,5
1,4
6,62
0,32
0,3
l .B- i
5.0

1,4
0,32
0,3
2,01
4.0

2,5
0,32
0,3
2,02
4 ,0

1.5
0,3
0,48
1.0
4,0

1.5
0,48
1.0

0,5
8,0

k-7

0.4
0,2
0,5
0,2
0,3
0,1
2,6
0,0

0,5
0,3
0,1
2,85
0,0

0,2
0,3
0,1
2,86
0,0

0,2
0,1
0,0
0,2
0,0

0,2
0,0
0,2

0,1
0,0

k -8

0,2
0,0
0,9
o.o
0,3
0,4
0.2
2.0

0,9
0,3
0,4
0,2
2,0

0,0
0,3
0,^
0,2
2,0

0,0
0,4
0.2
0.2
2,0

0,0
0,2
0,2

0.4
2,0

k -9

0,3
0,2
0,8
0,0
0.0
0,0
0,3
0.2

0,8
0,0
0,0
0,3
0,2

0,2
0,0

o.o
0,3
0,2

0,2
0,0
0,0
0,2
0.2

0,2

o.o
0,2

0,0

0,2

fc-10

o.o
0,75
0,0
0,75
0,75
0,5
0,0
2,0

V

0,0
0,75
0.5

o.o
2.C

0,75
0,75
0,5
0,0
2,0

0,75
0,5
0.0
0.0
2.0

0,75
0,0
0,0

0,5

2,0

*- l l

0,55
1,02
1,82
1.5
0,5
1,0
0,55
2,0

1,82
1.2
1.0
0,55
2.0

1,02
1,2
1.0
0,55
2,0

0,2
1.0
0,9
1.11
2.0

0,2
0,9
1.11

1.9
2.0

k-12

0,0
0,0
0,0
0,0
0,0
3,0
0,0
0,0

0,0
0,0
3,0
0,0

o.o

0,0
0,0
3,0
0,0
0,0

0,0
3,C
0,0
0,0
0,0

0,0
0,0
0,0

3,0
0,0

Total
error

2,36
3,16
3,00
7,02
1,31
3,25
3,51
6,59

3,00
1,75
3,25
3,79
5,87

3,19
1,75
3,25
3,80
5,87

2,35
3,25
1.90
2.00
5,87

2,35
1,90
2,00

3,67
9,08
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Coefficients of correlation K. . . "between partial errors
K i1 iJ 235

in experimental measurements of the "TJ cross-section

Table 4

K l ,27,26 s 0 ' 5

Kl,27,29^'°
K I , 2 7 , 3 0 K 1 ' 0

K l ,26,29 s 0 ' 5

h,28,3Q*°'S
Kl,29,35*°'3
KI,29,30=1»°
KI,36,35=°'3
KI,37,26"°'3

*3,27,2fr°'5
Kd, 27,29=1'°
K3,27,30= I ' °

K,•fi 5*fi = 1 ' °

*6,7,8 =1'°
K6.I1,4 =1.°
«6.II.5 = I ' °
K6,I1,6=I '°
^6 1114=!.°

h.u.is*1'0

^ . l l . l ^ 1 ' 0

K6,I1.22=1'°
K6,II,24=°'6

"6.14.4 C*'°
K,

K6.I4,I5=1'°
K6,14,22-1'°

K 6 , 1 5 . 4 J ' °
K6.I5,5 "* t°

K
•6.15.221 1,0

K6,I5,24I=0'6
K6,I7,7 = I ' °
K6,I7,8 1=1'°
K6,I7,18=I '°
K6,I7,20=l'°
K6,17,24=0'5
K6,I8,7 = 1 ' °

K6,27,26
K6,27,29
K6,27,35 '
K6,27,30 '
K6,28,30 '
K£,29,25 '
K6,29,35 '

K
6,16,6 1,0

K6,18,20=I'°

K6,19,4 c 1 ' 0

K6,19,5 = 1 ' °
K6,I9 f6=l '°
K6,19,14s1 '0
K6,19,15=1'°
K6,I9,22=1'°
K6,I9,24=°'5
K6,20,7 =1'°
K6,20,8 =1'°
K6.20,24=°'5

ft10,27
K10,27
K10,27
K10,27
K10,27
KI0,27
K10,27

^10,29
KI0,29
KI0,29
K10,29
K10,29
K

10,29

K;6,22,4 =1,0

KIU,34
K1U,3O
IJ10.30

,25=!'°
.29=1'°
.34=1'°
.39=1'°
32=1.0

,33=1'°
,35=1'°
.25=1'°
.34=1'°
,39=1'°
32=1.0

.33=1'°

.35=1.0

.25=1.0
,31=1.0
.32=1.0

J12.4.5
K12,4,6
$12.4.7
JlZ.4.8
K12,4,25
JJ12.5.6
K12,5,7
^12,5,6

12,6,6
12,6,25
12,7,8
12,7,25

KI2.9.4
£l2.9.5
J12.9.6
H12,9,7
K
12,9,8

"12.9,14
KI2,9,15
K

K6,22,5 " I ' 0 '-10,30,34=1»°
K6,22,6=l 'O K10,31,25=1'°
K6,22,24=°'5 KI0,31,32=l'°
K6,24,4 ^ ' 5 K10,3I,33=l'°
K6,24,5 ^ ' ^ *10,31,34=1 '°

"lO,32,25=l»°
10,32,33=1'°
10,32,34=1'°
10,33,25=1'°
' ,34=1'°

12.9.17
K12,9,18
K12,9,20
12,9,22

K6,24,6 =° . 5

K6,24,7 = ° ' 5

K6,24,8 c 0 ' 5

K6,25,34= l '°

KI
KI

^12,9,24
K12,9,25
«12,U84
K12,1I,5
J12.1I.6
K12,1I,7
K12,II,8
%2,1I,9

=1,0
-1.0
=1,0
=1,0
-1,0
-1.0
=1,0
-1,0
-1,0
-1,0
-3.0
=1,0
=1.0
=1,0
=1,0
=1,0
=1.0
=1,0
=1.0
=1,0
=1,0
=1,0
=1,0
=1,0
=1.0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
=1,0
,=1,0

K12,lI,20lrl'0
K12,ll,22=1'°
KI2,11,24=1'°
KI2,11,25=1'°
K12,I4,4 =1.°
K12.14,5 =1'°
K12,l4,C =!.°

^12,14,8 c l ' °
"l2,14,15s1'°

;18=i.o

K
K12J4
K12,14
^12,14
K12,I4
J12.14
JI2.15
K12,15

,20'=1,0

,22=1.°
,24=1'°
,25=1.°
4=1.°
5=1.0

K12,15,7 =1,0
K12,15.8 = 1 ' °
K12,15,22=1»°
KI2,15,24=I '°
KI2,15,25=1'0
K12,17,4 =!«°
K12,17,5 = ] ' °
KI2,17,6 = 1 ' °
KI2,17,7 =1'°
K12,17,6 =1'°
KI2,17,14=;l.0

12,17,15
12 .IV.

=1»°

K6,27,25=°.3 K10,33,

K12,17,20=1'°
K
12,17,22=1'°

Notes: 1. For a l l values of i « o,lC . . ~ 1.0; 2. I!

3. Values of K. . . «= O are not shown in the tab le .
K, 1, j

255
Evaluated U cross-sections and errors in evaluation both
using and not using correlat ions for optimum weights

K12,17,24I:1'0
K12,17,25"l'°
K12,16,4 c l ' °
K12,1E,5 =1.°
K12,16,6 =1'°
K12,16,7 =1'°
K12,18,6 K 1 ' °
K12,lfc,15=3'°
K12,16,20=I'U
K12,16,22=1"°
K12,16f24=1'0
K12,16,25=1'°
K12,22,4 *l'°
KI2,22,5 = I ' °

•1.0K
12,22,6

"•12,22,7
Jl2,22,8
"12,22,24

=1,0
=1,0
=1,0

12.22.251

a12,24,4

£-1.0
=1,0

KI2,24,5 =1«°
K12,24,6 =!'°
K12,24,7 = I ' °

.=1.0
r =1 ,0

12,24,6
12,24,21

Table 5

Range
No.

1

2

Energy,
keV

0,1-0,2

0,2-0,3

0,3-0,4

K , b

20,71

20,19

12,88

Errors in eval-
uatiorij %

K=0

jl.44

1,68

K

3,06

3,24

K=I

3,22

3,44

Range
No.

3

k

Energy,
keV

0,<t-0,5
0.5-C.6

0,6-0,7

0,7-0,8

K,"b

13,b4
14,69

11,20

10,80

Errors in eval-
uation, %

K=0

} i,sy

11.8V

K

3,1^

3,70

K=I

3,39

4,27



Table 5 (cont.)

Range
Ho.

5

6
7

b

9

10
l i
12

13

Energy,
keV

0,8-0,9
0,9-1.0
1.0-2.0
2,0-3,0
3,0-4,0

-,0-5,0

5,0-6,0
6,0-7,0
7,0-8,0
8,0-9,0
9,0-40,0
0,0-20,0

>.0,0-30,0
.50,0-40,0
0,0-50,0

bO,0-60,0
bO,0-70,0
?0,0-80,0
30,0-90,0
50,0-100

100
105
110
115
120
125
130
135
140
145
150
155
160

165
170
175
180
185
190
195
200
205
210
215
220
225
230

K,b

7,92
7.34
7,10
5,27
4,73

4,15
3,70
3,31
3,26
2,89
3,03
2,4,
2,10
2,000
1,845
i,e23
1,749
1,677
1,617
1,575

1,555
1,550
1,545
1,532
1,522
1,511
1,501
1,489
1,478
1,468
1,458
1,448
1,H38
1.429
1,419
1,410
1,399
1,390
1,380
1,374
1,366
l,3ol
1,350
1,344
1,338
1,333
1,323

.rrora in eval-
nation,

K=O :

•1,91

1.42

ri.es
1/55

>1,69

2,02
2,05

• 1 , 2 5

1,11

K

3,71

3.15

3,71

3,35

3,94

3,56
3,70

1,57

1,25

i
K=l

4,27

3.39

4,27

3,80

4,58

3,82
4,0?

2,65

1.99

Range
S o .

13

14

Energy,
keV

235
240

245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350

355
350
365
370
375
380
385
390
395
400

405
410
415
420
425
430
435
440
445
450
455
460
465
470

1,318
1,311

1,306
1,300
1,294
1,289
1,284
1,279
1,275
1,270
l',266
1,262
1,256
1,250
1,245
1,240
1,237
1,233
1,230
1,228
1,224
1,221
1,220
1,219

1,217
1,215
1,215
1,215
1,215
1,214
1,214
1,213
1,213
1.212
1,211
1,209
1,207
1,206
1,205
1,203
1,200
1,196
1,194
1,191
1,188
1,186
1,183
1,181

Errors in eval-
uation, %

1,11

1.21

K

1.25

K=l

1,99

1
1,45 | 2,57



Table 5 (cont.

Range
Ho.

14

Energy |
keV

475
480
485
490
495
500
505
510
515
520
525
530
535
540
5-15
550
555
560
555
570
575
580
585
590
595
600
605
610
615
620
625
630
635
640

645
650
660
670
680
690
700
710
720
730
•V0
745

K,l>

1,178
1,176
1,173
1,170
1,166
1,166
1,163
1,160
1,158
1,157
1,155
1,153
1,151
1,149
1.148
1,146
1,143
1,141
1,140
1.138
1,136
1,134
1,132
1,131
1,130
1,128
1,126
1,124
1,122
1,121
1,120
1,119
1,117
1,115

1,114
1,113
1,111
1,109
1,107
1,106
1,105
1,102
1,101
1,100
1,100
1,102

Errors in eval-
uation, i»

K=0 : K : K=I

1,21 1,45 2,57

Range
No.

15

Energy,
keV

750
760
770
780
790
800
E10
820
830
8-.0
bbu
6-30
870
880
89C
900
910
920
930
940
950
950
970
980

1000
; 1020

16

1050
1100
1150
1200
1250
1300
1350

1400
1450
1500
1550

1600
1650
1700
1750
1800
1850
1900
1950
2000

1,104
1,106
1,109
1,111
1,115
1,317
1,122
1,1Z?
1,132
1.137
1,144
1.150
l.lDl-
1,165
1,172
1,180
1,185
1,190
1,194
1,200
1,204
1,206
1,210
1,212
1,215
.1,216
1,215
1,220
1,223
1.226
1,230
1,232
1,235

1,239
1,244
1,248
1,252

1,255
1,265
1,271
1,274
1,276
1,278
1,281
1,282
1,284

Errors in eval-
uation, %

K=0 : K : K«=I

. 0 , 8 3 1.00 1,53

• 0,92 1,02 1,»



Table 5 (cont.)

Range
Ho.

16

IV

Energy,
keV

2050
2100
2150
2200
2250
2300
2350

2400
2-*uO
2500
2550
2600
2650
2700
2750
2800
2900
3000

3100
315C
3200
3250
3300
3350
3400
3450
3500
5550
3600
3o50
3700
3750

3800
3650
3900
4000
4050
4100
4150
4200
4250
4300
4350
4400
4450
4500
4550
4600

,284
,284
,281 '
,27e
,273
,268
,263

,258
,253
,2*8
,242
,237
,233
,230
,225
,221
,215
,205 1

Errors in eval-
uation, i»

K=0 : K : K=I

^0,92 1,02 1,30

1,201
1,197
1,195
1,192
1,139
1,166
1,163
1,180
1,177
1,174
1,171
1,163
1,165
1,162
1,159
1,156
1,154
1,147
1,144
1,141
1,138
1,135
1,132
1,129
1,125
1,122
1,119
1,117
1,114
1,111

'1,26 1,31 1,71

Range
So.

17

16

Energy,
keV

4650
4700
4750
4800
4850
4900
5000

5050
5100
5200
5300
5*00
5500
5600
5700
5800
5900
6000
6100
6200
6300
6^00
6500
6600
67uo
680o
6900
VOX,
7100
720U

7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
830C
8400
8500
85U0
8700
8800
8900
9000

1,108
1,105
1,102
1,099
1,096
1,093
1,087

Errors in eval-
uation, %

K=0

1,26

1,083 ]
1,030
1,073
1.067
1.O60
1,052
1,050
1,058
1,075
1,103
1,139
1,162
1,231
1,202
1,334
1,336
1,435

K

1,31

1,462 \- ,7 1 3 9

1,524
1,564
1,600
1,634
1,667
1,698
1,723
1,755
1,775
1,795
1,605
1,015
1,820
1,823
1,825
1.826
1,826
1,82<»
1,827
1,820
1,817
1,814
1,812

1 '

1,71

1,7:



- 26 -
Table 5 (cont.)

Range
Ho.

18

I t

Energy,
keV

9100
9200
9300

9400
9500
9600
9700
9800
9900

10000
10100
10200
10300
lU-,00

IODOO

10600
10700
lUbOU
10900
11000
11100
11200
1130O
11400
11500
11600
11700
11800
11900
12000

12100
1220C
1230C
12-iOC
1 2 J 0 0

12600
1270C
12600
12900
15000
13100
13200
13300
13400
13500
13600
13700

K,"b

1,610
1,603
1.U05

1,003
1,300
1,797
1,794
1,792
1,709
1,736
1.7G4
1,762
1 780
1,778

1,776
1,774
1,773
1,772
1,771
1,770
1,770
1,759
1,769
i,769
1,769
1,769
1,759
1,765
1,768
1,768 J

ErrorB in eval-
uation, %

K=0

fl.27

1,770 \
1,777
1,755
1,796
1,813
1,633
1,857
1,880
1,902
1,922
1,941
1,955
1,980
1,990
2,006
2,020
2,032 .

1,10

K

1,39

1,13

K=I

1,71

1,73

Range
Ho.

19

20^/

21

Energy,
keV

13600
13900
14000

14100
14200
14300
14-.00
14500
14600
14700
14800
14900
15000

15100
15200
15300
15400
15500
15500
15700
15800
15900
16000
16100
16200
16500
16 ,̂00
165'J&
16600
16700
16800
16900
17000
17100
17200
17ci00
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300

K,b

2,043
2,054
2,063

2,071
2,079
2,065
2,091
2,095
2,099
2,103
2,105
2.107
2,106

2,106 "

2,108
2,107
2,106
2,104
2,101
2,099
2,095
2,091
2,067
2,083
2,07b
2,073

Errors in eval-
uation, %

K=O

1.10

K :

1,13

K=I

1,73

' 1,19 - 1,86

2,U58 ) 3,4.
2,062
2,056
2,051
2,045
2,039
2,032
2,026
2,020
2,014
2,008
2,003
1,997
1,992
1,986
1,981
1,977
1,973
1,969
1,965

3,43 3,64

The range shown in th i s "box i s the same as No. 21, Taut with modified errors .
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Table 5 ( c o n t . )

Range
No.

27

Energy,
keV

18400
18500
18600
18700
18800
18900
19000
191U0
19200

1,962
1,960
1,958
1,956
1,956
1,956
1,956
1,957
1,959

Errors in eval-
uation, %

K=0

[3,40

K

3,43

K=I

3,64

Range
Ho.

21

Energy,
keV

19300
19400
19500
19600
19700
19800
19900
20000

K,b

1,962
1,966
1,970
1,976
1,982
1,989
1,998
2,015

Errors in eval-
uation, 1»

K=0

>3,4O

K

3,43

K*I

3,64

1300

nuO

1300

i?nn

1100

'i

\

1
\\

v\
• \ is 4

0,3 0,H 0,5 0,6 0,1 D,8 0,9

235nFig* 1: Evaluated 0 fission cross-section curves in
the energy range 0.1-1.0 MeV. Data: ENJF/B-IV;

- • - • - • - ENDP/B-V;
present paper.
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1,35

1,30

1,25

1,20

1.D5

r

i
/

i
11

1 /
II
11

ll
11
ll

I

I

0,6 1 2 3 k 5 E ,

Fig. 2. Evaluated ^J fission cross-section curves in the energy
range 0.6-6.6 MeV. Data: ENDP/B-IV;

_ . _ . _ . _ . _ ENDP/B-V;

present paper.

2,2

2,1

2.0

1.9

1.8

1.7

1.6

1,5

V
1.3

1,2

I'ij
• 1

!/

t
i
i

*»* _ -̂

/
/ ^

// V

y

8 \\ 16 E f MeV

Evaluated ^J fission cross-section curves in the energy
range 5-20 MeV. Data: ENDP/B-IV;

_ . _ . _ . _ . _ ENDP/B-V;

• present paper.



A N N E X E S

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

1 0,1-0,3 ke"V
2 0,3-0,4 keV
3 0,4-0,6 keV
4 0,6-0,8 keV
5 0,8-1,0 keV
6 1,0-2,0 keV
7 2,0-4,0 keV
8 4,0-5,0 keV
9 5,0-10,0 keV

10 .10,0-20,0 keV
11 20,0-30,0 keV

12 30,0-110,0 keV
13 110,0-350,0 keV
14 350,0-750, OkeV
15 0,75 - 1,50 MeV
16 1,50 - 3,00 MeV
17 . 3,00 - 5,00 MeV
18 ..5,00-12,00MeV
19 12,00-14,00 MeV
20 14,10-15,00 MeV
21 15,00-20,00 MeV

ANNEX 1

Optimized weights for experimental d a t a wi th absence of c o r r e l a t i o n ,
assigned correlation and total correlation, and experimental 235
fission cross-sections for different energy ranges!!/

2

Ref.

/117
/197
nv

/ay
/iS7
/227
/v
N
CO
N

K=0

0,
o,
o.
o,
o.
o,
o.
o,
o,
o,
o,
o,

111
093
040
045
031
042 '
032
087
091
066
174
186

K

0,150 '
0,000
0,039
0,000
0,001

0,000

0,267
0,543

K=l

0.

0
o

000

378
622

0,1-0,2

20,
20,
20,
20
20,
21
19
20
20
20
20
20

33
13
93
66
51
10
80
19

,65
,38
,89
,72

p.b

0.2-0,3

20,16
20,03
20,23
19,85
20,69
20,00
19,96
20,06
19,92
20,33
19,96
20,31

n,«

Ref.

/il7
/197

/147cw
/207
/157
/227
/47/v

K = C

0,151
0,127
0,055
0,062
0/009
0,058
0,043
0,119
0,140
0,236

K

0,206

0,000

0,110
0,684

K = 1

0,000

1,000

12,72
12,89
12,82
1S.91
12,57
12,89
12,53
12,81
12,85
12,93

",« »

Ref.

/117

{Xll
/W
/187

/ltf
/2£7
/V
CO
fit

J

K=0

0,121
0,102
0,044
0,050
0,033
0,046
0,034
0,095
0,112
0,190
0.173;

0,223
0,000
0,010

0,000

0,026
0,396
0,345

0,000

0,666
0,334

:
0,4-0,5
13,30
13,17
13,67
12,75
13,98
13,36
12,92
13,39
13,24
13,34
13,37

, b

0.5-0.6
14,83
14,88
14,76
14,08
14,68
14,59
14,25
14,95
14,79
14,69
14.60

n,» = 4

Ref.

/i'i7
/"197
/177
/147
/1B7
/207
/1&7
/227
M

K =0 K

0,188 0,380
0,158 0,000
0,068 0,098
0,077 0,000
0,060 0,062

0,054 r
0,148 0,109 .
0,175 0,351

K =1

0,705

0,000

0,295

0,6-0,7
11,21
11,25
11,"28
11,29
10,92
11,08
11,28
11,25
11.21 ,

0,7-0,8
10,89
10,85
10,57
10,46
10,46
•10,66
'10,98
10,83
10,81

*J Energy units coincide with those given for the whole energy range (see above),
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Annex 1 (cont.)

Ref.

/il7
/197
/IT/
/147
/i67
['$}
/ig7
/227

K»0

0,197
0,165
0,063
0,061
0,057
0,070
o,o49
0,135
0,183

K

0,432
0,000 '
0,098
0,000
0,064

jo,ooo
0,004
0,402

K.1

0,705

0,000

0,293

0,6-0.9

6,00
8,23
7,46
8,27
7,44
7,88
6,75
7,98
8,01

b

0.9-1.0-

7,39
7.41
6,90
7,57
7,54
7,25
E,35
7,35
7,34

Ref.

/ii7
/197
fvff
£W
Ctit
/207
/15/
/22/
/247
/V

K=0

0,152
0,136
0.04S
0,063
0,044
0,054
o',054
0,104
0,057
0,141
0,059
0,065

0 .
0,

o,
o,
o.
0.

1
b.
1
o,

}•

ii

^15
013
097
006

o&;
007

000

39S '

000

i

0

0

0

0

v=l

,705

,000

,295

,000

5,41
5,26
5,07
5,49
5,19
5.04
5,37
5,25
5,365
5,18
5,602
5,35

4,92
4,74
4,53
4,65
4,49
4.49
4,70
4,67
4,900
Jf.62
4.897
4,59

Ref.

/il7/w
/147
/1Q7

/207
/io7

£tf
%

K»0

0,109
0,091
0,035
0,045
0,032

0,039
0,027
0,075
0,101

K K-l

0,202

0,000

0,116
0,049 1
0.060 | 0 ' 0 0 0 .
0,169
0,165

0,Ov>J

0,340 0,500
0,340 0,500

7,26
7,20
6,76
7,22
7,2b

6,99
7,33
I.Zb
7.14
V.64&
7,22
7,10
7.00

Ref.

Zil7
/i97
/i77
/147
/i§7
/207
/157
/227

N
&
ft}

B

K=0

0,129
0,106
0,041
0,053
0,038
0,046 '
0,032
0,066
0,048 .
0,120
0,058
0,071
0,168

K

0,253
0.000
0,015
0,000
0,037

G.000

0,224

b.ooo
0,471

K=l

• 0,000

1,000

4.41
4.30
<t,03
4,28
3,82
k, OB
4.27
4.19
4.376
4,12
4,343
i»,25
4,05

Ref.

/il7

cm
CM
/"187

/S27
/ V

/V
ft}

K=0

0,129
0,100
0,046
0,049
0,038
0,053
0,031
0,105
0,057
0,131
0,079
0,034
0,098

K

0,353
0,000
0,121
0,000
0,051
0,005
0,000
0,072
0,000
0,342

jo,ooo
0,055 *

K=I

0,425

0,000

0,544

0,000
0,031

5-6

3,69
3,64
3,66
4,04
3,29
3,99
3,64
3,62
3,934
3,75
3,929
3,72
3,93

6-7

3,53
3,40
3,09
3,57
3,00
3,08
3,27
3,52
3,336
3,17
3,28
3,35
3,25

7-8

3,61
3,15
3,05
3,35
2,63
3,06
3,23
3,09
3,307
3,03
3,184
3,12
3,21

l>-9

2,66
2,95
2.79
3,30
Z,Si
2,90
3.0?
3,04
3,044
2,91
2,981
2,88
2,92

9-10

3,00
2,99
3,02
3,23
3,09
2,98
3,15
2,99
3,166
3,04
3,06
3,19
3,12



Annex 1 (eont.)

n,a -
Ref.

CM
317

tw
N
N
CO
C&

16

' K - 0

0,088
0,062
0,074
0,075
0,161
0,113
0,279
0,148

K

0,004

0,000

0,274
0,000
0,722 '
0,000

K - 1

0,000

1,000
0,000

«y .b

2,447
2,34
2,33
2,511
2,48
2,456
2,42
2,46

n,a • 11

Ref.

CMcw
cw

RJ
PS

K - 0

0,091
0,064
0,076
0,081
0,167
0,117
0,254
0,150

K

0,040

0,000

0,306
0,000 ,
0,654
0,000

X

0,

1.
o,

* 1

000

000
000

2,
2.
2.
2,
2,
2,
2,
2,

r .b

12
10
00
162
13
102
085
095

12

Ref.

C&7

A/
$j
&nj
CM

&€

M

0.024
0,025
0,043
0,044
0,158
0,216

0,193
0,175
0,068
0,054

K

Jo .ooo
0,026
0,005
0,013 t

0,315

0,282
0,255
0,100
0,004

K.I

0,000

0,801

0,100
0,003
0,000
0,096

I,9(30-40)XI,813(40-50) 1,77(50-60) 1,71(60-70) 1,62(70-80) 1,59(80-90) 1,55(90-100)
2,052(30-40) 1,939(40-50) 1,894(50-60) i;849(60-70) 1,77(70-80) 1,694(80-90) 1,645(90-100)
1,96(30-40) 1,84(40-50) 1,84(50-60) 1,78(60-70) 1,73(70-80) l,60(80-9C) 1,57(90-100)
1,92(30-40) 1,837(40-60) 1,811(50-60) 1,762(60-70) 1,682(70-80) 1,565(80-90) 1,541(90-100)
1,80(42) 1,765(68) 1,74(72,5) 1,54(95)
1,975(38) 2,047(40) 1,849(51) 1,822(55) 1,71(71) I,7U7(75) 1,556(88)
2,02(33) 1,85(46) 1,83(58) 1,7(78) 1,65(83,5) 1,55(93) 1,53(103,5)
2,10(40) 1,786(67,5)
2,UU6(35) 1,931(40) 1,856(45) 1,818(51) 1,794(55) 1,772(60) 1,71(71) 1,647(80) 1,588(90) 1,555(100)
1,73(40-50) I,77(5U-60) 1,76(60-70) 1,53(80-90) 1,30(165-195)
1,93(30-40) 1,77(40-50) 1,74(50-60) 1,69(60-70) 1,61(70-80) 1,57(80-90) 1,57(90-100)

Here and below the energy or energy range at which the fission cross-section was
measured i s Bhown in brackets.



H,E Annex 1 (cont.)

Ref.
K=0 K=l

A/

/297

/3B7

0,030
0,033
0,077

0,169
0,184
0,136
0,024

0,000
0,001
0,003

0,187
0,203
0,150
0,027

0,158

,000
\

046 0,050
3,379

0,
0,301

0,034
0. 808 I

1,50(100-200)
1,402(100-200) 1,229(200-300)
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) 1,325(215) 1,295(227) 1,285(251) 1,275(257) 1,27(286) 1,285(313)
1,19(320) 1,21(331)
1,58(124) 1,52(116) 1,42(135) 1,46(150)(172) 1,42(199)
1,54(127) 1,52(160) 1,38(207) 1,30(312)
1,493(120) 1,437(140) 1,387(170) 1,357(200) 1,307(251) 1,268(300) 1,228(350
1,23(210-230) 1,23(230-250) 1,225(250-270) 1,205(275-295) 1,165(295-315)
I,175(315-335) 1,145(335-355)
1,45(100-150) 1,36(150-200) 1,22(200-300)

,471(140) 1,271(265)

Ref.
CbJ
[2U

/297
/267
/347
/3S7
N

K=O

u.037
u,I9I
u,I7I
0,214
0,163
u,124
J.03J
u,u!9

u.051

« 1
0,050
U,u4b
u,213
0,266
0,203
0,154 '
0,037
0,u23

0,u04

K=l

0,000
U.304
0,000
0,518
u,132

•U,uuU

6f, b

I,16(30u-400) 1,119(400-500) 1,1(500-600) I,0B9(6OL>-700)
1,215(369) 1,205(407) 1,16(506)(540) 1,14(665)
1.14(730)
1,22(404) 1,17(505)
1,201(400) 1,16(500) 1,125(600) 1,11(700)
1,207(546) 1,215(662) 1,164(758)
I,28(404) 1,24(513) 1,27(562) 1,17(673)
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)
I,16(3jj-4JO) I,13(4uJ-500) I,10(5u0-600) I,09(6J0-700)

a,in

Ref.

/ 5 /
{ZO
/2BJ

/297

Z347
/397

Z337

/3B7

0,017
0,083
0,082

0,109
0,077

0,074
0,014
0,283

0,068

0,023
0,160
0,010

K | K=I

0,015
0,025
0,087

0,116
0,082

0,079
0,015

•U,000

0,302 ^0,899

0,072 0,101

0,024 '
0,171
0,012

0,000

J

6f,h

1,089(700-800) 1,122(800-900) 1,180(900-1,0)
1,135(810) 1,205(1,01)
1,14(880) 1,188(920) 1,187(1,02) 1,207(1,28)
1,229(1,405) 1,255(1,485)
1,22(1,0)
1,11(800) 1,12(840) 1,I35(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)
1,193(908) 1,248(1,057) 1,256(1,125) 1,221(1,18)
1,19(770) 1,23(869) 1,27(950)
1,229(1,0) 1,252(1,1) 1,245(1,2) 1,241(1,3)
1,224(1,4) 1,26(1,5)
1,08(754) 1,10(786) 1,09(819) 1,12(855)
1,16(894) 1,17(935) 1,21(979) 1,22(1,026)
1,2(1,077) 1,22(1,132) 1,24(1,191) 1,24(1,479)
1,23(1,398) 1,22(1,323) 1,21(1,254)
1,07(700-800)
1,161(770) 1,210(964)
1,229(1,224) 1,189(1,274) 1,255(1,324) 1,241(1,374)
1,210(1,424) 1,268(1,474)
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Annex 1 (corrt.)

Ref.

0,150

0,080

0,068
0,019

0,165

; • • . !

0,064
0,093

0.017
0,469

0,092
0,102

0,019
0.536 '

0,000

0,948

0,077

O'0 0 9 lo.OOO
0,000 j

15,, b

1.252(1,58; 1.272(1,7) 1,306(1.8) 1,353(1,915) 1,315(2,0)
.1,33(2.01) 1.318(2,1) 1,294(2.14)
I^m(2,I«) 1.304(Z,Zi) I,AS3{2,3)
1,275(2,30) 1,27(2,61)

3.1(^,25)
^.7?(I,c; 1,V9(1,9) 1,294(2,01 1,292(2,1) 1,285(2.2)

1.3(1,51!;) J ,31(1.62)
r,232a,5B) 1,285(1,7) 1,267(1,8) I

I,2G5(2,2) 1,245(2,^ I,2U(2.5)
1,210(2,6) 1,216(2,7) I.20r(2,8)
1,180(2,9) 1.201(3,0)

1,25(1,553) I.27U.G&) I.2f.(T,771 1,2R(1 ,f*R7) 1,3(2,015)
1.28(2,157) 1,27(2,315) 1,26(2,49)
1.25(2,99) 1^4(3,05)

1,256(2,35) 1,219(2,6) 1^06(2,78) 1,203(2,85)
1,27(1,524) 1,268(1,6)
1,221(1,625) 1,252(1,674) 1,284(1,726) 1,257(1,775) 1,267(1,82/1) I,2B(1,872) 1,263(1.923) 1,254(1,973)
1.251(2,047) 1,301(2,147) 1,253(2,248) 1,207(2,345) 1,222(4.450) 1.234(2,MD) 1,181(2.647) 1,224(2,75)
1,215(2,849) 1,241(2.95) 1,18413,05)

17

Ref.
K=0

0,176
0,517

0,150

D,III
0.04S

K

0,183
0,538

0,156

0,115
0,008'

K=I

0,000
0,876

0,120

0,004
0,000

6f, b

1.206(3,2) 1,175(3,4) 1,1^(3,5) 1,173(3,6) 1,147(3,7) I,I56(3,P) 1.129(4,0) 1,135(4,2)
1,11(4,4) 1,09(4,6) 1,1(4,8) I,0HI(4,5)
1,24(3,12) 1,21(3,18)(3,24) 1,19(3,32)(3,4) 1,2(3,47) 1,19(3,551 1,18(3.63) 1,2(3,71)
1.18(3,8) 1,19(3,89) I,I<=(3,9R)(4,07) 1,17(4 ,I7)(4 ,27) 1,15(4,38) 1,14(4 ,49)(4 ,6)
1,12(4,7) I,II(4,8)(5.0)
1,167(3,09) 1,156(3,23) 1,13(3,36) I,13'(3,55) 1,1(3,8) I,0nn(3,»> 1,1(4,47)
1,196(3,15) 1,162(3,25) 1,163(3,349) 1,146(3,446) 1,156(3,547) J ,143(3,647) 1,125(3,75)
1,19(3,85) 1,164(3,95) 1,166(4,05) 1,155(4,144) 1,128(4,24). 1,096(4 ,35) 1,122(4,446) 1,167(4,55) 1.148(4,M.ii
1,131(4,742) 1,151(4,843) 1,121(4,949) 1,058(5,046)
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Ref.

^297
#27

#37

#07
#57

18

K=0

0,159
0,528

0,153

0,112
0,048

K

0,133
0,575

0,167

0,122
0,003

K-I

0,000
0,876

0,120

0,004
0,000

6"f , b

1,00(5,4)
1,077(5,1) 1,082(5,2) 1,077(5,3) 1,059(5,4) 1,055(0,5) 1,041(5,6) 1,06(5,7) 1,084(5,8)
1,113(5,9) 1,137(6,0)
I,09(5,II)(5,25)(5,39) 1,07(5,54) 1,00(5,7) I.U7(b,87) 1,14(6.04) 1,23(6,22) 1,34(6,4)
1,44(6,6) 1,54(6,81) 1,6(7,02) 1,69(7,<>5) 1,75(7.4(0 1,79(7,73) 1,82(7,99) 1,83(8,27)
1,82(8,55) 1,81(8,86) 1.79(9,18) I,78(i»,r;2) 1,52(9.88) 1,81(10,25) I,77(I0,6G)
1,78(11,08) 1,75(11,53) 1,78(12,01)
1,0(5,015) 1,03(5,53)
1,058(5,146) I,07C(5,25) 1,031(5,344) 1,054(5,442) 1,058(5,541) 1,099(5,644) 1,05(5,75)
1,018(5,844) 1,088(5,956) 1,078(6,05f>) 1,152(0,143) 1,169(6,248) 1,13(0,34) 1,262(6,45)
1,28(6,547) 1,390(6,645) 1,372(6,746) 1,53(6,85) 1,47(6,94) 1,434(7,045) 1,566(7,155) 1,574(7,249) 1,62(7,345)
1,658(7/43". 1,699(7,542) 1,67(7,644) 1,^73(7,748) 1,739(7,853) 1,681(7,94) 1,6(8,05) 1,713(8,139) 1,742(8.25.1)
1,686(8,346) 1.713(8,441) I,G93(0,5O 1,786(P,C»35) 1,719(8,734) 1,758(8,876) 1,709(8,94) 1,675(9,044) 1,7(9,15)
1,666(9,232-) 1,704(9,342) 1,773(9.4M) 1.709CJ.539) 1,707(9,655) 1,686(9,743) 1,686(9,833-) 1,095(9,954) 1,609(10,05)
1,714(10,14) 1,707(10,235) 1,691 (10.MM) r,CM(10,462) 1,645(10,562) I,r,?7(I0,663) 1,709(10,765) I,64(I0,P34)
1,692(10,94) I.689(.U,046) I,G74(1I,154) J ,007(11,227) 1,692(11,337) 1,708(11,45) 1,727(11,526) 1.716(11,041)
1,688(11,758) 1,639(11,83?) I,727(H.yr,7)

n,m = 19

Ref .

/297
#37
#67
#77
Z357

K=0

0,218
0,114
0,333
0,300
0,035

K

0,226
0,118
0,345
0,311
0,000

K=I

0,179
0,210
C.6II

1
|0,000

2
I
2
2
I
2

,17(14,
,83(12,
,063(14
,192(14

I )
52) I
.6)
.8)

,741(12.04)
.003(13 .5C5)

,91(1.).00)

1,751 (IX,I

2,091(13,

2,

75)

CZ >i

01(13,64) 2,07(14,26)

I,7f.2(Ic,37) l,7cW(I2,59) 1,889(12,007) 1,91? (13,033) 1,977(13,266)
a ,097(11,^0:0
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n,B • 20

Fef.

&€

K-0

0,256
031
0,353

K

0,256
0,391
0,353

K«I

0,220
0,753
0,027

$ , b

2,17(14,1)
2,063(14,6)
2,192(14,8)

n,m e 21
Ref.

/33/

/35/

K=0

0,860

0,140

K

0,875

0,125

K=I

0,95F

0,044

^# • o

2,08(I4,93)(I5,64) 1,99(16,4) 1,95(17,22)
1,94(18,IT) 1,96(19,07) 2,03(20,10)
2,173(14,803) 2,2(15,086) 2,232(15,376)
?• ,235(15,675) 2,27(15,983) 2,18(16,3)(16,627)
2,171(16,964) 2,125(17,311) 2,126(17,67)
2,119(18,039) 2,08(18,42) 2,041(18,814)
1,989(19,22) 1,912(19,64) 1,912(20,075)

ABUEX 2

n,m I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 IB 19 20
I 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

2 1,0 0.90 0,86 0,85 0,83 0,76 0,69 0,70 0,62 0,61 0,22 0,12 0,05 0,00 0,00 0,00 0,00 0,00 0,00
S 1,0 0,80 0,80 0,94 0,70 0,81 0,65 0,55 0,54 0,20 0,10 0,04 0,00 0,00 0,00 0,00 0,00 0,00

* 1,0 1,0 0,74 0,88 0,81 0,82 0,40 0,41 0,12 0,06 0,00 0,00 0,00 0,00 0,00 0,00 0,00
5 1,0 0,74 0.88 0,81 0,82 0,41 0,42 0,12 0,07 0,CIO 0,00 0,00 0,00 0,00 0,00 0,00

6
 nl,0 0,79 0,88 0,74 0,59 0,58 0,23 0,14 0,08 0,03 0,00 0,00 0,00 0,00 0,00

.1,0 0,91 0,94 0,51 0,52 0,20 0,11 0,05 0,03 0,00 0,00 0,00 0,00 0,00
,1,0 0,86 0,47 0,48 0,18 0,10 0,05 0,03 0,00 0,00 0,00 0,00 0,00

.1,0 0,70 0,64 0,27 0,18 0,13 0,08 0,00 0,00 0,00 0,00 0,00
,1,0 0,99 0,45 0,28 0,21 0,10 0,00 0,00 0,00 0,00 0,00

.1,0 0,45 0,28 0,21 0,10 0,00 0,00 0,00 0,00 0,00
.1,0 0,80 0,85 0,53 0,42 0,18 0,17 0,19 0,21

8

10
II

12
13

14
1,0

15

0,71 0,67 0,39 0,15 0,18 0,18 0,20
1,0 0,65 0,42 0,17 0,18 0,20 0,22

1,0 0,71 0,62 0,64 0,26 0,16
,1,0 0,82 0,82 0,25 0,14

1,0 0,83 0,17 0,00

16
17

18

Matrix of coefficients of correlation
between energy ranges n,m with absence
of correlations between errors.

19
,1,0

20

0,35 0,19
1,0 0.92

1,0
21

21

p,oo
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,27
0,30
0,42
0,43
0,3?
0,00
1,0

V/l



Annex 2 (cont.)

n,m 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21
I 1,0 0,92 0,98 0,83 0,80 0,97 0,81 0,94 0,82 0,85 0,83 0,29 0,27 0,25 0,18 0,00 0,00 0,00 0,00 0,00 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 0,18 0,00 0,00 0,00 0,000,00 0,00
3 1,0 0,86 0,64 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 1,0 1,0 0,89 1,0 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 0,88 1,0 0,90 0,99 0,82 0,82 0,27 0,22 0,24 0,17 0,00 0,00 0,00 0,00 0,00 0,00

6 1,0 0,88 0,96 0,88 0,92 0,91 0,32 0,28 0,26 0,18 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 0,17 0,00 0 00 0,00 0,00 0,00 0,00

8 1,0 0,90 0,84 0,83 0,29 0,25 0,24 0,18 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

10 1,0 0,98 0,35 0,28 0,27 0,16 0,00 0,00 0,00 0,00 0,00 0,00
II 1,0 0,34 0,27 0,26 0,16 0,00 0,00 0,00 0,00 0,00 0,00

12 1,0 0,77 0,89 0,59 0,60 0,37 0,33 0,27 0,28 0,14
13 1,0 0,71 0,71 0,48 0,30 0,28 0,22 0,23 0,12

14 1,0 0,70 0,62 0,37 0,36 0,29 0,30 0,16
15 1,0 0,62 0,68 0,73 0,37 0,28 0,41

16 1,0 0,84 0,84 0,32 0,23 0,39
17 1,0 0,87 0,25 0,10 0,43

18 1,0 0,37 0,24 0,51
Matrix of coefficients of correlation 19 i,o o,94 0,45
"between energy ranges n,m for 20 ?TI»° °»I5
assigned correlations between e r rors . I,U



Annex 2 (concluded)

n,s 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21
I 1,0 0,93 0,98 0,88 0,88 0,98 0,88 0,96 0,86 0,90 0,88 0,56 0,47 0,51 0,64 0,58 0,64 0,64 0,70 0,39 0,93

2 1,0 0,98 0,94 0,94 0,98 0,94 0,87 0,93 0,99 0,96 0,68 0,52 0,62 0,55 0,50 0,55 0,55 0,72 0,44 0,88
3 1,0 0,95 0,95 1,0 0,95 0,95 0,93 0,97 0,95 0,68 0,55 0,62 0,64 0,57 0,64 0,64 0,75 0,46 0,94

4 1,0 1,0 0,93 1,0 0,91 0,99 0,96 0,95 0,83 0,74 0,74 0,73 0,64 0,75 0,75 0,83 0,60 0,92
5 1,0 0,93 1,0 0,910,99 0,96 0,95 0,83 0,74 0,74 0,73 0,64 0,75 0,75 0,83 0,60 0,92

6 1,0 0,93 0,95 0,92 0,96 0,94 0,66 0,52 0,61 0,64 0,59 0,64 0,64 0,74 0,44 0,93
7 1,0 0,91 0,99 0,96 0,95 0,83 0,74 0,74 0,73 0,64 0,75 0,75 0,83 0,60 0,92

8 1,0 0,89 0,88 0,86 0,68 0,610,60 0,77 0,69 0,79 0,79 0,76 0,48 0,97
9 1,0 0,96 0,94 0,83 0,73 0,74 0,72 0,64 0,74 0,74 0,81 0,58 0,90

10 1,0 0,97 0,77 0,59 0,70 0,610,54 0,610,610,75 0,50 0,88
II 1,0 0,81 0,63 0,75 0,64 0.59 0,63 0,63 0,85 0,64 0,83

12 1,0 0,87 0,96 0,77 0,74 0,78 0,78 0,87 0,84 0,62
13 1,0 0,81 0,83 0,76 0,85 0,85 0,76 0,73 0,57

14 1,0 0,79 0,81 0,76 0,76 0,85 0,86 0,49
15 1,0 0,97 0,99 0,99 0,81 0,72 0,66

16 1,0 0,93 0,93 0,79 0,74 0,54
17 1,0 1,0' 0,81 0,70 0,70

18 1,0 0,81 0,70 0,70
Matrix of coefficients of correlation I 9 I«° °»92 °'BS

between energy ranges n,m for total 2 0 I»° °*36

correlation between errors. 2 I I«°
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