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2. GENERAL COMMENTS ON FORMATS AND METHODS 

In the ENDF/B-6 format3 the elements of the covariance matrices for the resonance 
parameters are given in two sections of file 32, MT=151. The first section contains the 
covariances between the parameters of small groups of resonances (short-range correlations). 
The second section contains the covariances between parameters of the same type pertaining to 
different resonances (long-range correlations). However, the distinction between short-range and 
long-range correlations is quite arbitrary because it depends strongly on the type of nucleus and 
on the nature of the parameters. Also, conversion from the SAMMY format to the ENDFB-6 
format is not straightforward. In any case, for most nuclei the file 32, MT = 15 1 will be very 
large. Furthermore, it is not now possible for cross-section processing codes such as NJOY’ 
or AMPX8 to use the rather complicated ENDF/B-6 format. 

However, the SAMMY resonance parameter covariance files can be used directly for the 
calculation of the covariance matrix of the averaged group cross sections. The covariance matrix 
of the resonance parameters depends on the experimental data used as input into SAMMY. If 
the experimental cross sections or transmissions are assumed to be free of normalization errors 
and of other experimental errors (background errors, self-shielding correction errors, etc.), the 
covariance matrix of each set of experimental data is diagonal and contains only the statistical 
errors on the measured data points. In this case, the covariance matrix of the resonance 
parameters contains only the statistical errors on the resonance parameters and the correlations 
due to the formalism and method of calculation which are, in general, short-range correlations. 
This covariance matrix, which ignores the systematic uncertainties on the experimental data, is 
not realistic and will not generate the expected covariance matrix of the averaged group cross 
sections, which should contain the long-range correlations due to the systematic errors on the 
analyzed experimental data. 

Another way of analyzing the data is to use normalization and background correction 
parameters as input for SAMMY, allowing these parameters to vary in the SAMMY runs. The 
covariance matrix of the input experimental data is still diagonal, with only the statistical errors 
on each experimental data point. The output parameter covariance matrix contains the 
correlations between the resonance parameters and the normalization and background correction 
parameters. When used in the calculation of the averaged group cross sections, this covariance 
matrix will generate a group cross section covariance matrix with the long-range correlations due 
to the systematic errors on the normalization coefficients and on the background parameters, 

[Jsually, the experimental data are normalized and corrected by the authors of the 
measurements for the known experimental effects; some details on these corrections could be 
found in their publications. But the experimental database available for an evaluation is rarely 
consistent due to the use of different standards for the normalization, to eiTors in the 
experimental effect corrections, or to some unknown experimental problems. In addition, the 
adjustments of the normalization and of the background are functions of the neutron energy; 
these functions are not known, or not well known. For all these reasons, some of the 
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Table 1. Experimental data used as input for the SAMMY fits. 
Data set Nature of Sample thickness Energy Number of 
number the data References (atomdbarn) Range (eV) data points 

1 Transmission Harvey (1984) l 2  0.03269 a 0.4 -20.0 3900 
2 1 ransmission Harvey ( 1984) l 2  0.00233 4.0 -50.0 3006 
3 Transmission Harvey (1 984) l 2  0.03269 4.0 -50.0 3006 
4 Fission Schrack (1 988) l 3  0.01 5-20.0 3858 
5 Fission DeSaussure (1 967) l 4  0.4 -50.0 2043 
6 Capture DeSaussure ( 1967) l 4  0.4 -50.0 2043 
7 Fission Perez (1973) l 5  8.0 -50.0 972 
8 Capture Perez (1 973) l 5  8.0 -50.0 972 
9 Fission Gwin (1984) l 6  0.02 -20.0 1422 
10 Transmission Spencer (1 987) l 7  0.00137 0.01 -1.00 1399 

v .  

1 1  Fission Wagemans (1988) l 8  0.002- 1 .oo 2 10 
12 Absorption Gwin (1996) l 6  0.02 -4.00 1451 
13 Fission Gwin (1996) l 9  0.02 -4.00 1451 
14 Fission Weston (1 984) 2o 14.0 -50.0 1002 
a. Flight path length = 17.88 m b. Flight path length 3= 80.39 rn 

Table 2. Normalization coefficients and background correction parameters obtained from the SAMMY 
fits. The background corrections are given by the formula a + b/E”*; backgrounds are in barns for cross 

section and dimensionless for transmission. For the data set number, see Table 1. 
Data set 
number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Normalization coefficient 

Value Uncertainty 
1.0099 
1.0133 
1.0052 
1.0034 
1.0124 
0.992 1 
0.9726 
1.0333 
1.0083 
0.9964 
0.9585 
1.0090 
1.0013 
1 a022 

0.0034 
0.0089 
0.0033 
0.0024 
0.0020 
0.0033 
0.0048 
0.0067 
0.0050 
0.0035 
0.0068 
0.003 8 
0.0050 
0.0009 

a 

Background correct ion 
b 

Value Uncertainty 
-0.00208 
-0.00905 
0.00225 
-0.24 1 
0.188 
0.360 

-0.007 
-0.535 
-0.326 
-0.0023 6 
-0.127 
0.21 1 
0.027 
-0.182 

0.00029 
0.00076 
0.00045 
0.096 
0.069 
0.037 
0.306 
0.253 
0.191 
0.00327 
0.386 
0.229 
0.266 
0.205 

Value Uncertainty 
0.0040 
-0.0064 
0.00 10 
-0.172 
-0.694 
- 1.494 
- 1.783 
4.096 
-0.406 
0.00 15 
0.632 

-1.401 
-0.744 
-0.712 

0.0004 
0.0022 
0.00 17 
0.220 
0.171 
0.084 
1.40 1 
1.195 
0.458 
0.0033 
0.656 
0.427 
0.490 
1 .os 
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These results are an illustration of the difficulties encountered when analyzing a large set 
of experimental data over a large energy range. Nevertheless, a large set of data and a large 
energy range are needed to obtain a realistic covariance matrix for the calculation of the 
correlation matrix of the average group cross sections. It is unlikely that a large set of 
experimental data would be consistent over a large energy range when compared with the 
standard data available at different energies. At least the cross sections calculated from the 
evaluated resonance parameters should reproduce the standard values at 0.0253 eV within the 
accuracy of the standard. The resonance parameters obtained in the present work do not 
reproduce with enough accuracy the standard values at 0.0253 eV, but the corresponding 
covariance matrix is nevertheless adequate for the calculation of the covariance matrix of the 
average cross sections. 

Table 4. The fission integral (in units ofb-eV) in the energy 
range 7.8 to 11.0 eV. The standard value is 246.50 f 1.04 b-eV. 

Deviation 
Experimental from standard Calculated 

Wagemans (1 988) l 6  240.82 -2.4% 
Schrack (1 988) l 1  239.02 -3.1% 

239.20 Gwin (1984) l 4  248.02 +O. 6% 
Gwin (1 996) l 7  236.2 1 -4.6% 

3.2. AVERAGE CROSS SECTION AND UNCERTAINTIES 

Flux-weighted group cross sections are defined in such a way that for a particular reaction 
(e.g., ax), the reaction rate within the group is conserved, 

E g + l  

E g  

(1) 
I 

oxgag = 1 O x W >  @ ( E )  d E  

and 

Here ag is the energy-dependent neutron flux in the energy group g, and Oxg is the flux- 
weighted group cross section. Since @(E) is not known a priori, the Bondaenko narrow- 
resonance weighting scheme24 is frequently used. In this approach @ ( E )  is defined as 
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?‘he variance on Oxg is obtained by squaring this quantity and taking expectation values, which 
give 

By definition, the uncertainty in Oxg is then given by the square root of Eq. (8). 

The sensitivity matrix (derivatives with respect to the parameters) and the covariance 
matrix < 6p ,  6p, > are both calculated in SAMMY, along with the values for the group cross 
sections. 

Note that SAMMY is not limited to the infinite dilution condition with flat flux. Although 
the more general formulations of Eqs. (1) and (4) are not yet implemented within SAMMY, 
plans are being made to accomplish this as soon as time and funding permit. 

3.3. THE COVARXANCE MATRICES 

The covariance matrix of the resonance and experimental parameters was obtained in the 
energy range 0 to 50 eV, corresponding to 488 adjusted parameters (445 resonance parameters, 
42 experimental correction parameters, and the effective scattering R). The matrix has 488 
diagonal elements (which are the variance of the parameters) and 118,828 symmetrical 
nondiagonal covariance elements. Small parts of the covariance matrix are shown in Tablcs 5 
and 6. Table 5 shows the correlation coefficients between the resonance parameters at low 
energy. Table 6 shows the correlation cocfficients between the experimental correction 
parameters. As expected, strong correlations are observed between the parameters of the same 
resonance and between the parameters of nearby resonances over energy ranges of several eV. 
Some correlations of 10 to 20% are also found beyond the energy range of 10 cV. For example, 
the energy of the resonance at 0.302 eV is correlated with the fission width of the second fission 
channel of the resonance at 18.49 eV. As is shown in Table 6, the correlations between the 
normalization factor and the background corrections of a given experiment could be as large as 
90%. These strong correlations are not unexpected. 

In general, the long-range correlations between resonance parameters axe smaller than a 
few percent and could be neglected for practical purposes. It is likely that only about 20% of the 
correlation coefficients will need to be stored in the evaluated data files, which should help to 
build an interface between the SAMMY outputs and the evaluated data files. (See Sect. 4 for 
more on this topic.) 
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. 

part of the SAMMY 
of the low-energy re 

arameters for re 

elative uncertain 

1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5  
1 4 .  04 -002 100 
2 0. .022 -6 100 
3 3. 05 . 0 0 8  25 51 100 
4 1.255 .010 41 -57 -5 100 
5 2. .092 15 -4 7 -1 
6 1. . o o o  2 -1 0 3 100 
7 0. .010 1 1 -3 0 -1 2 100 
8 6. 05 . 0 0 7  2 3 50 0 1 2 -23, 100 
9 0.2398 -024 -9 -1 -1 2 3 -16 -20 -10 100 
10 5.56723-02 . 0 6 9  23 -1 0 1 -3 39 -5 3 - 3  100 

. o o o  7 0 1 -1 -6 3 100 
-016 0 3 0 - 0 - 4  2 6 
.006 1 2 51 3 -1 57 -2 2 -17 
.044 -26 1 - 6 3 -4 11 -30 -61 - 
.013 2 1  -2 3 

3 . o o o  -2  1 - -2 0 -3 1 
. 040  -1 1 1 -1 - 2  

.015 -5 1 
-059 -26 2 - 

3 . 0 7 3  .019 15 - 2  0 3 - 3  0 0 -1 - 3  21 -1 -2 
4.8 3 .001 7 0 -2 2 -1 0 -2 - 3  1 -3 2 -1 

22 4.292 .075 1 0 -1 0 0 0 1 -1 0 -1 1 1 
23 1.4500E-04 .042 - 1 0  1 5 - 3  2 1 0 5 0 - 3  2 1 
24 5.431 .092 - 3  -1 0 -2 0 -1 0 -1 -1 3 4 0 
25 8.324 .076 0 0 0 0 0 2 -1 -1 0 0 - 3  0 
26 7.7058E-03 .001 13 -1 2 3 -3 -2 2 2 -2 14 -2 0 
27 3.446 .070 -5 1 0 -1 1 0 - 1  0 - 8  2 1 
2 8  5.18093-03 .035 - 2 0  2 5 - 3  4 - 4  6 4 -25 10 1 
29 9.069 .042 -29 2 -1 - 9  0 -1 2 4 -20 0 1 
30 7.272 .054 6 0 -4 2 0 0 -2 -4 0 -2 0 0 
31 2.09913-03 .OOO 0 0 -2  1 1 1 - 2  - 2  1 -4 4 0 
32 .056 0 0 0 0 0 0 1 0 - 1  0 1 2  
3 3  E-04 .021 13 -1 15 3 -2 -1 1 16 - 4  16 -7 0 

34 . 096  -1 0 0 0 0 1 0 0 0 -1 1 0 
35 . 025  6 -1 1 2 -2 -1 1 0 -2 10 -9 -1 

1 -15 18 
-4 -8 
-1 - 3  

0 -1 
-3 -4 2 

-1 5 -6 
6 20 -22 
1 13 -13 
-4 6 -4 
-2 5 -5 
-1 0 -1 
19 -15 16 
1 1 -1 
3 -9 13 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
17 2.177 . 048  48 100 

E - 0 3  .015 76 39 100 
. 0 5 9  - 2 4  - 8  0 100 
.019 16 -34 24 -59 100 

.075 1 0 -1 2 -2 -9 100 
21 4.82033-03 .001 -9 0 -8 29 -26 100 

23 1.45003-04 .042 2 -2 0 -16 8 -46 22 100 
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24 5.431 .092 5 -1 -5 -6 -1 14 -5 22 100 
25 8.324 .076 -12 -1 -2 5 -3 -6 -11 36 -30 100 
26 7.70583-03 .001 2 -3 -1 -26 19 -9 -3 0 1 4 100 
27 3.446 -070 2 2 3 9 -7 2 -2 3 1 1 -19 100 
28 5.1809E-03 .035 6 3 4 31 -30 9 3 10 G -3 -54 35 100 
29 9.069 -042 6 3 6 12 -7 -29 -1 28 7 0 -4 -1 12 100 
30 7.272 .054 -10 0 -4 18 -14 40 7 -15 -4 -2 -20 2 4 -31 100 
31 2.09913-03 . O O O  2 0 2 1 0  -7 21 4 2 -4 14 -4 5 24 -11 54 
32 2.413 .056 2 1 0 -1 0 0 0 0 0 0 7 -14 -3 2 -3 
33 8.5402E-04 . 0 2 1  -9 -1 4 -21 17 5 -1 -9 2 -2 -10 -3 -26 -52 29 
34 0.3810 .096 2 0 1 -2 1 2 1 3 0 2 5 -2 1 -15 14 
35 5.252 -025 -10 -1 0 -13 15 -2 0 -8 0 -7 -13 8 -20 -30 23 

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
32 2.413 .056 3 100 
33 8.5402E-04 .021 -17 10 100 
34 0.3810 .096 -23 -1 0 100 
35 5.252 .025 -24 -34 73 -7 100 

Table 6. Part o f  the SAMMY output correlation matrix showing the correlations between the 
normalization and the background correction parameters. There are three parameters for each 
experimental data set. The numbers 453,454,455 are for the normalization coefficient and the 
two background corrections coefficients of the second transmission experiment of Harvey, etc., 
in the sarne order as on Table 1. The absolute and relative errors on the parameters are given in 

column 2 and 3 of the Table. (Values for the correction parameters are given in Table 2.) 

452 4.1417E-04 .lo3 
453 8.9375E-04 . 0 0 1  
454 7.6163E-04 .084 
455 2.2137E-03 .344 
456 3.2990E-03 .003 
457 4.5007E-04 .200 
458 1.70233-031.894 
459 2.41803-03 ,002 
460 9.56743-02 .397 
461 0.2197 1.275 
462 2.05493-03 .002 
463 6.87853-02 .366 
464 0.1707 .246 
465 3.3187E-03 .003 
466 3.72593-02 .lo3 
467 8.42683-02 .056 
468 4.7519E-03 . 0 0 5  
469 0.3060 46.51 
470 1.401 .786 
471 6.6596E-03 .006 
472 0.2535 .474 
473 1.195 .292 

451 452 453 454 455 456 457 458 453 460 461 462 463 464 465 466 
-77 100 
-8 3 100 
8 -4 -69 100 
7 -2 -31 -37 100 
3 0 27 -1 0 100 
8 -9 -1 11 -9 2 100 
1 5 -3 -6 11 -4 -91 100 
-4 -4 3 -2 -3 -1 -1 -1 100 

13 -18 1 1 1 7 7 -6 -77 -86 100 
-7 - 2  13 -12 -5 2 -8 3 25 16 -16 190 
-7 13 -9 4 5 -7 -12 13 1 11 -8 -17 100 
10 -17 4 1 -4 8 18 -19 -1 -8 15 -8 -82 100 

-11 1 5  -1 0 -1 -5 -1 0 62 100 

-15 8 39 -34 -17 0 -8 0 -13 -13 11 -16 - 9  8 100 
-3 4 -7 3 4 -1 -7 5 - 3  -4 5 -7 -6 8 -11 100 

4 -6 -4 5 0 1 8 -5 2 3 - 5  5 8 -10 -13 -81 
-3 0 5 -5 - 2  1 -3 1 9 6 -6 19 0 -3 -6 -3 
0 0 -1 0 1 -1 -3 3 -1 0 0 -1 3 -2 0 -1 
0 0 0 1 0  0 2 - 3  1 1  0 0 0 1 - 1  0 
-7 4 20 -19 -7 0 -4 1 -6 -6 6 -9 -5 4 39 0 
1 0 - 1  0 1 0 - 2  2 1 1  0 0 - 1  1 - 1  4 
-1 1 -1 1 -1 0 2 -2 -1 -1 1 -I 0 0 0 0 
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a 

4 6 7  468 4 

' 0 0 5  2 100 
46.51 1 - 9  

.786  0 -12 
6E-03 - 0 0 6  -7 -3 

.4741 -3 0 0 0 
473 1.195 .292 1 0 0 

The covariance matrix of the er was used as 
nergy groups o 

les 1 1 to 14. All 

so between the 

ons are su 
d in the interne 

so large a matrix co for the calculati 
o 2.25 keV. The cross sections 1 
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Table 7. The averaged capture cross sections and their uncertainties for the lowest 45 groups of 
the 199-group structure of the VITAMIN436 library. The energy boundaries of the groups are 

given in eV and the cross sections in bmis. 
E-min 
.00001 
.00050 
.00200 
. 0 0 5 0 0  

* 01000 
.01450 
.02100 
.03000 
.04000 
. 0 5 0 0 0  

.07000 

.10000 

.12500 

. 1 5 0 0 0  

.18400 
-22500 
-27500 
-32500 
.36680 
.41399 
. 5 0 0 0 0  

.53158 

.62506 

.68256 

.80000 
-87643 

1.00000 
1.04000 
1.08000 
1.12530 
I. 30000 
1.44500 
1 85540 
2.38240 
3.05900 
3.92390 
5.04350 
6.47600 

E-max 
.00050 
.00200 
* 00500 
.01000 
-01450 
. 0 2 1 0 0  
.03000 
.04000 
. 0 5 0 0 0  

.07000 

. 10000  

.12500 

.15000 

.18400 

.22500 

.27500 

.32500 
-36680 
.41399 
.50000 
.53158 
.62506 
.68256 
.80000 
.87643 

1.00000 
1.04000 
1.08000 
1.12530 
1.30000 
1.44500 
1.85540 
2 e 38240 
3 e 05900 
3.92790 
5.04350 
6.47600 
8.31530 

theory 
1583.62 
581.447 
332.593 
217.260 
160.512 
126 I 564 
99.1694 
79.6855 
67.0371 
55.4726 
44.5069 
37.9880 
34.9931 
33,9773 
36.2010 
42.6642 
41.2566 
29.1536 
20.2983 
14.0817 
11.2708 
9.70383 
8.48628 
7.75934 
7.55463 
8.73944 
12 0877 
16.3936 
24.2145 
20.2525 
6.60897 
3.84365 
13.3112 
3.56924 
16.2886 
21.0874 
46.5651 
16.2042 

8.31530 10.67700 34.4581 
10.67780 13.71000 67.3420 
13.71000 17.60400 17.4441 
17.60400 22.60300 43.7486 
22.60300 29.02300 20.0091 
29.02300 37.26600 34.8962 
37.26600 47.85100 17.3388 

uncertainty 
2.19118 
. $14407 
.479974 
-332767 
.265833 
-229096 
.201790 
.184531 
.175575 
.171735 
.178960 
.200970 
.235094 
.298876 
-432866 
.671274 
-722969 
-459712 
.253470 
.118298 

6.5440993-02 
4.2124513-02 
2.7941913-02 
2.3753083-02 
2.9128083-02 
5.500305E-02 
-111810 
.180070 
.299789 
.222470 

8.0434583-02 
1.0960203-02 
8.5960373-02 
3.1953493-02 
.124316 
.123322 
.244552 

8.8140333-02 
-192407 
.253481 

.193572 

.lo9174 
-157284 

8.6991413-02 

8.4187393-02 
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certainties for th 

.00001 * 

. 0 0 0 5 0  e 

.00200 . 

. 0 0 5 0 0  . 

.01000 . 

.01450 . 

.02100 . 

. 0 3 0 0 0  . 

.04000 . 

. 0 5 0 0 0  m 

.07000 . 

.10000 . 
,12500 . 
.15000 . 
.18400 . 
.22500 . 
.27500 . 
.32500 
.36680 e 

.41399 

. 5 0 0 0 0  . 

.53158 . 

.62506 . 

.68256 . 
e 80000 
.87643 

1.00000 1 
1.04000 1. 
1. II 08000 
1.12530 
1.30000 
1.44500 
1.85540 
2.38240 
3.05900 
3 e 92790 
5 .) 04350 
6 - 47600 
8.31530 

10.67700 
13.71000 
17 60400 
22 e 60300 
29.02300 

9.11608 
3.36168 
I. 94862 
1 I 31552 
1.01936 
.a47229 
.705119 
-597177 
-521487 
.446704 
.370619 
.324493 
-307308 
-315612 
.374306 
.SO4730 
a 530874 
.402967 
.300739 
-204853 
-161258 
.139515 
.126187 
122392 
.129892 
.162353 
.23076 
.30866 
.460306 

.160465 

e 16806 
.lo129 
.137985 

7.90266 

8.38295 2 
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Table 9. The averaged scattering cross sections and their uncertainties for the lowest 45 groups 
of the 199-group structure of the VITAMIN-B6 library. The energy boundaries of the groups 

are given in eV and the cross sections in barns. 
E-min 

. 0 0 0 0 1  

.00050 
* 00200 
. 0 0 5 0 0  

.01000 

.01450 
-02100 
.03000 
. 04000  
.05000 
.07000 
. 10000  
-12500 
.15000 
.18400 
.22500 
-27500 
.32500 
-36680 
.41399 
.50000 
.53158 
.62506 
.68256 
.80000 
-87643 

1 a 00000 
1.04000 
1.08000 
1.12530 
1.30000 
1.44500 
1.85540 
2 e 382.40 
3.05900 
3.92790 
5.04350 
6.47600 

E-max 
.00050 
.00200 
.00500 
.01000 
.01450 
.02100 
.03000 
.04000 
.05000 
.07000 
.10000 
.12500 
.15000 
.18400 
.22500 
.27500 
.32500 
.36680 
.41399 
. 5 0 0 0 0  

.53158 

.62506 

.68256 

.80000 

.87643 
1 m 00000 
1.04000 
1.08000 
1.12530 
1 30000 
1.44500 
1.85540 
2.38240 
3.05900 
3.92790 
5.04350 
6.47600 
8.31530 

theory 
15.7020 
15.6946 
15 (I 67-79 
15.6491 
15.6166 
15.5816 
15 (. 5359 
15.4837 
15.4320 
15.3595 
15.2478 
15.1342 
15.0371 
14.9281 
14.8012 
14.7052 
14.7272 
14.7294 
14.6546 
14.5116 
14.3892 
14.2693 
14.1331 
13.9849 
13.8252 
13 -6596 
13.5277 
13.4894 
13.5447 
13.8008 
13.5185 
13.1482 
12.7957 
12.2947 
12 1251 
11.6192 
11.0828 
11 e 0442 

8.31530 10.67700 11.9938 
10.67700 13.71000 12.2993 
13.71000 17.60400 11.1625 
17.60400 22.60300 12.5482 
22.60300 29.02300 11.5800 
29.02300 37.26600 12.1264 
37,26600 47.85100 11.5146 

uncertainty 
.124688 
-124660 
.124598 
.I24491 
.124370 
.124239 
.124066 
-123869 
.123673 
.123397 
.122967 
.I22526 
.122145 
-121’913 
.121207 
.120842 
-120994 
-121049 
.120764 
.I20194 
.119701 
.119216 
-118662 
.118057 
.117401 
.116715 
.11616l 
.I15989 
-116193 
.117256 
.116094 
.114527 
.113006 
.110783 
.IO9954 
-107571 
.IO3960 
.lo4731 
.lo6412 
.lo5997 
.IO4823 
.lo6203 
.lo6049 
.lo4203 
-104681 
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.OOOOl . 0 0 0 5 0  

. 0 0 0 5 0  .00200 

. 0 0 2 0 0  . 0 0 5 0 0  

. 0 0 5 0 0  .OlOOO 

.OlOOO .01450 

.01450 . 

.02100 . 

.03000 . 

.04000 . 

.18400 . 

.22500 . 

.87643 1. 

1.08000 1. 

8.31530 1 

17.60400 2 
22.60300 2 
29.02300 3 

( 45) 37.26600 47.85100 62.8080 

9.71998 
3.57440 
2.06606 
1.38967 
1.0726 
.888598 
,738349 
.626631 
.550419 
.478001 
.409852 
-375924 
.371633 
.393963 
-457712 
-592743 
-689774 
.537804 
.380508 
.249250 
.197026 
.174405 
.162046 
-159158 
.166572 
.199911 
.280852 
.382390 
e 579329 
.321456 
.137978 
108788 
.127743 
.lo7718 
.168227 
.160651 
.260689 
.133205 
.292082 
.279780 
.139306 
-242064 
.158385 
-198930 
.137202 
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Table 11. The correlation matrix of the capture cross sections for the lowest 45 groups of the 
199- group structure of the VITAMIN-B6 library. The absolute errors are given in column 2 of 

the table, and the correlation coefficients (X  100) follow. 

1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5  
1 2.19118 100 
2 .814407 100 100 
3 .479974 100 100 100 
4 .332767 100 100 100 100 
5 .265833 100 100 100 100 100 
6 .229096 100 100 100 1 0 0  100 100 
7 .201790 99 99 99 100 100 100 100 
8 .184531 99 99 99 99 100 100 100 100 
9 .175575 99 99 99 99 100 100 100 1 0 0  1 0 0  
10 -171735 99 99 99 99 99 100 100 100 100 100 
11 .178960 98 98 98 99 99 99 100 100 100 100 100 
12 .200970 98 98 98 98 99 99 99 100 100 100 100 100 
13 -235094 97 97 98 98 98 99 99 99 99 100 100 100 100 
14 .298876 97 97 97 97 98 98 98 99 99 99 99 100 100 100 
15 .432866 95 95 95 95 96 96 96 97 97 97 98 98 99 99 100 
16 .671274 90 90 90 91 91 91 92 92 92 93 93 94 95 96 98 
17 .722969 88 88 89 89 89 89 90 90 90 90 91 91 92 93 95 
18 .459712 92 92 92 92 92 93 93 93 93 93 93 93 93 93 93 
19 .253470 94 94 91 94 95 95 95 95 95 95 95 95 95 94 93 
20 .118298 95 95 96 96 96 96 97 97 97 97 96 96 96 95 93 
21 6.5440993-02 96 96 96 96 97 97 97 97 97 97 97 96 96 95 92 
22 4.2124513-02 95 95 95 96 96 96 96 96 96 96 96 95 94 93 91 
23 2.7941913-02 90 90 90 90 90 91 91 91 90 90 89 89 88 86 84 
24 2.3753083-02 72 72 72 73 73 73 73 72 72 72 71 9 0  69 68 65 
25 2.9128083-02 45 45 45 45 45 45 45 45 44 44 43 42 41 40 38 
26 5.5003053-02 24 24 24 24 24 24 24 24 24 23 22 21 21 20 18 
27 .111810 16 16 16 16 16 16 16 16 16 15 15 14 13 12 11 
28 .180070 13 13 13 13 13 13 13 13 13 13 12 12 11 10 10 
29 .299789 11 11 11 11 11 11 11 12 11 11 11 10 10 9 8 
30 .222470 13 13 13 13 13 13 12 12 12 11 10 10 9 8 8 
31 8.043458E-02 8 8 8 7 7 7 7 6 6 6 6 6 5 5 5 
32 1.0960203-02 24 24 24 24 24 24 24 23 23 22 21 20 19 18 17 
33 8.596037E-02 7 7 6 6 6 6 6 6 6 6 6 5 5 5 5 
34 3.195349E-02 8 8 8 8 8 8 7 7 7 7 7 6 6 6 6 
35 .124316 8 8 8 8 8 8 8 8 7 7 7 7 7 7 6  
36 .123322 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2  
37 .244552 4 4 4 4 4 4 4 4 4 4 3 3 3 3 2  
38 8.814033E-02 4 4 4 4 4 4 4 4 3 3 3 3 3 2 2 
39 .192407 5 5 5 5 5 5 5 4 4 4 4 3 3 3 2  
40 .253481 5 5 5 5 5 5 5 5 4 4 4 4 3 3 3  
41 8.6991413-02 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2 
42 .193572 4 4 4 4 4 4 4 4 4 4 4 3 3 3 2  
43 .lo9174 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1  
44 .157284 4 4 4 4 4 4 4 4 4 4 3 3 3 2 2  
45 8.418739E-02 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 
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16 17 18 23 24 25 26 

98 100 
94 98 100 
92 95  99 100 
90 93 98 100 100 

02 89 91 96 99 

100 

22 4.212 -02 87 89 94 97 98 99 100 
02 80 82 87 90 92 

76 94 100 
60 83 97 100 

27 ,111810 10 11 12 I 52 7 6  93 99 
9 9 10 48 71 88 96 
8 8 8 1  2 63 79 87 
7 8 8  9 57 69 71 

0 2 4 4 5  9 26 31 33 
32 1.0960203-02 16 17 18 5 3  71 80 79 

0 2 5 6 6 6  11 13 14 13 
-02 5 4 4 12 16 17 16 

6 6 6  
1 2 2  6 8 9 8  
2 2 3 3 4  7 9 12 13 12 

02 2 2 2 3 3 4 6 9 1 1 1 2 1 1  

3 3 3 3 4 6 8 1 3 . 1 5 1 6 1 5  
-02 2 2 2 2 3 4 6 8 1 1 1 1 1 1  

2 2 3 3  5 7 10 14 15 14 
1 1 2  2 3 4 6 8 9 8  
2 2 2  5 6 9 12 13 13 

393-02 1 1  1 2  2 3 4 6 8 9 8 

27 28 29 30 

100 
99 100 

31 32 33 34 37 38 39 40 41 42 43 

OE-02 54 100 
373-02 6 3 3  100 

-02 9 28 10 10 
0 25 11 3 
3 11 7 
5 1 7  9 8 

02 5 16 9 9 
6 20 11 1 
5 20 13 1 

5 19 12 29 41 48 34 1 
41E-02 4 15 9 3 0  34 100 

43 .lo9174 3 1 2  8 7 20 28 32 25 33 10 
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Table 12. The correlation matrix of the fission cross sections for the lowest 45 groups of the 199- 
group structure of the VITAMIN436 library. The absolute errors are given in coluxrrrl2 of the 

table. and the correlation coefficients (x 100) follow. 

1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5  
1 9.11608 100 
2 3.36168 100 100 
3 1.94862 100 100 100 
4 1.31552 100 100 100 100 
5 1.01936 100 100 100 100 100 
6 .847229 100 100 100 100 100 100 
7 .705119 100 100 100 100 100 100 100 
8 .597177 100 100 100 100 100 100 100 100 
9 .521487 99 99 99 99 100 100 100 100 100 
10 .446704 99 99 99 99 99 99 99 100 100 100 
11 .370619 96 96 97 97 97 97 98 98 99 99 100 
12 .324493 92 92 92 92 93 93 94 95 96 97 99 100 
13 .307308 84 84 84 85 85 86 87 88 89 91 95 99 100 
14 .315612 71 71 71 72 72 73 74 76 77 80 85 92 97 100 
15 .374306 51 51 52 52 53 53 55 56 58 61 67 75 84 94 100 
16 .504730 38 39 39 39 39 39 40 40 41 42 45 50 56 66 83 
17 .530874 38 38 38 38 38 39 39 39 39 40 41 42 43 44 52 
18 .402967 38 38 39 39 39 40 41 42 43 45 48 53 56 57 52 
19 .300739 43 43 43 44 44 45 46 47 48 50 55 60 65 67 60 
20 .204853 58 58 59 59 59 60 60 61 62 64 67 71 74 75 66 
21 -161258 71 71 71 72 72 72 72 73 73 74 76 78 79 77 67 
22 .139515 79 79 79 80 80 80 80 80 81 81 82 82 81 77 66 
23 .126187 85 85 85 85 85 85 85 85 85 86 86 85 82 75 62 
24 .122392 85 85 85 85 85 85 85 86 86 86 85 84 80 72 58 
25 .129892 79 73 79 79 80 80 80 80 80 81 80 78 74 66 52 
26 .162353 64 64 64 64 64 65 65 65 66 66 66 65 62 54 42 
27 .230766 42 43 43 43 43 43 44 44 45 45 46 45 43 38 29 
28 .308667 27 27 27 27 27 28 28 28 29 29 30 30 29 26 20 
29 .460306 14 14 14 14 14 14 14 14 14 15 15 15 14 13 11 
30 .253683 26 26 26 26 27 27 27 27 27 27 27 27 26 23 19 
31 8.4604463-02 32 32 32 32 32 32 33 33 33 33 34 34 33 30 23 
32 4.1474143-02 60 60 60 60 60 59 59 60 60 60 60 58 55 49 38 
33 7.563083E-02 35 35 35 35 35 35 35 35 36 36 36 35 34 30 24 
34 4.6886653-02 34 34 35 35 35 35 36 36 37 37 39 39 38 35 26 
35 .120415 21 21 21 21 21 21 21 21 21 22 22 22 21 19 16 
36 5.5180723-02 24 24 24 24 24 24 25 25 25 26 26 27 26 23 17 
37 .138791 17 17 17 17 17 17 17 18 18 18 18 18 17 15 12 
38 7.4502713-02 18 18 18 18 18 18 18 18 18 18 19 18 17 16 12 
39 .251004 15 15 15 15 15 15 15 15 15 15 15 14 14 12 10 
40 .I60465 17 17 17 17 17 17 18 18 18 18 18 18 17 15 12 
41 8.3829543-02 14 14 14 14 14 14 15 15 15 15 15 15 14 13 10 
42 .168061 14 14 14 14 14 14 14 15 15 15 15 15 14 13 10 
43 .lo1293 10 10 10 a0 10 10 10 10 10 10 10 10 10 9 7 

44 .137985 9 9 9 9 9 9 9 9 9 9 9 9 9 8 6  
45 7.9026603-02 8 8 8 8 8 8 8 8 8 8 8 8 7 7 5 
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16 .504730 
17 . 74 
18 .402967 

21 .161258 
22 .139515 
23 .126187 
24 .122392 
25 .129892 
26 .I62353 
27 -230766 

29 .460306 
30 -253683 

-02 
- 02 
-02 
-02 

-02 

-02 

-02 

-02 

1 6  17 18 19 20 21 22 23 
100 
79 100 
47 76 100 
37 51 92 
40 39 78 
42 37 67 
44 36 59 

41 35 46 
37 33 39 48 64 
30 28 31 36 
21 21 23 25 
14 15 17 17 
9 10 11 

14 14 16 
15 13 18 
26 24 3 
17 16 1 
16 18 2 
13 14 1 

9 9 9  
10 10 10 
8 9 8  
8 9 8  
6 6 6  
5 5 5  

31 3 2  3 3  37 38 

53 100 
25 50 100 
31 59 39 
15 24 1 
22 38 2 
10 17 1 
14 25 1 0 

100 

7 12 9 
7 1 4  11 
9 17 1 8 
7 12 6 
6 11 4 
4 8 7  4 
5 10 7 4 

24 2 5  26 

100 
9 8  100 
87 95 100 
66 78 92 
44 55 73 
16 20 34 
26 24 22 
44 46 43 
53 47 37 
34 31 25 
3 5  34 30 
21 21 20 
21 21 18 
16 16 14 
18 17 15. 
16 15 15 
16 16 14 
13 13 12 
14 14 13 
9 9 8  
10 10 9 
8 7 7  

3 9  40 41 

100 
24 100 
22 21 100 
27 23 24 
19 17 22 
24 21 21 
18 17 20 

27 29 30 

900  

6 6 6  

42 43 44 45 

0 
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1 6  
1 7  
1 8  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4 5  

31 
32 
33 
34 
3 5  
3 6  
37 
38 
39 
40 
41 
42 
43  
44 
45 

-120194 
.119701 
.119216 

.116715 

.116161 

.115989 
-116193 

.113006 

.lo4681 

16 17 18 20 3 
100 
100 100 
100 100 100 
100 100 100 
100 1 0 0  100 
100 1 0 0  100 

100 100 100 100 100 
100 100 100 100 20 
100 100 100 100 10 
100 100 100 100 10 
100 100 1 0 0  100 1 0  
100 100 100 100 
100 1 0 0  100 
100 1 0 0  100 
100 100 100 
1 0 0  100 100 
1 0 0  100 10 
100 100 10 
l o o  100 10 
100 100 10 
100 100 10 
100 100 10 
100 100 10 
99 99 9 
100 100 10 
98 98 9 
100 100 100 
98 98 98 
100 100 100 

31 32 33 34 3 
100 
100 100 
100 100 100 
100 100 10 
100 100 10 
100 100 10 
100 100 100 
100 100 100 
100 100 100 
99 99 99 
100 100 100 
98 98 98 
100 100 100 
98 98 98 
100 100 100 1 

24 25 26 

100 
100 100 
100 100 100 
100 100 100 
1 0 0  100 100 
100 100 100 
100 100 100 
100 100 100 
100 100 100 
100 100 100 
100 100 100 
100 L O O  100 
100 100 100 
1 0 0  100 1 0 0  
100 100 100 
100 100 100 
99 99 99 
100 100 100 
98 98 98 
100 100 100 
98 98 98 
100 100 100 

39 40 41 

100 
98 100 
100 99 100 
98 97 98 
100 99 100 
98 97 98 
100 99 100 

27 28 29 30 

100 

4 2  43 44 45 

100 

100 
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Table 14. The correlation matrix of the total cross sections for the lowest 45 groups of the 199- 
group structure of the VITAMIN-B6 library. The absolute errors are given in column 2 of the 

table, and the correlation coefficients ( X  100) follow. 

1 9.71998 
2 3.57440 
3 2.06606 
4 1.38967 
5 1.07260 
6 .888598 
7 .738349 
8 .626631 
9 .550419 
10 .478001 
11 .409852 
12 .375924 
13 .371633 
14 .393963 
15 .457712 
16 .592743 
17 .689774 
18 .537804 
19 .380508 
20 .249250 
21 .197026 
22 .174405 
23 .162046 
24 .159158 
25 .I66572 
26 .199911 
27 .280852 
28 .382390 
29 .579329 
30 .321456 
31 .137978 
32 .lo8788 
33 .127743 
34 .lo7718 
35 .168227 
36 .160651 
37 .260689 
30 .133205 
39 .292082 
40 .279780 
41 -139306 
42 .242064 
43 .158385 
44 .198930 
45 .137202 

1 2  3 1 5  6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5  
100 
100 100 
100 100 100 
100 100 100 100 
99 100 100 100 100 
99 99 100 100 100 100 
99 99 99 100 100 100 100 
98 98 99 99 99 100 100 100 
97 97 98 98 99 99 100 100 100 
95 96 96 97 98 98 99 99 100 100 
91 92 92 93 94 95 96 97 98 99 100 
84 85 86 87 88 90 91 93 94 96 99 100 
77 77 79 80 81 82 84 86 88 91 95 99 100 
66 67 68 70 71 72 74 77 79 83 89 94 98 100 
55 56 56 58 59 60 62 64 67 70 77 84 90 96 100 
47 48 48 49 50 51 51 52 53 55 57 59 62 67 80 
43 43 44 44 45 46 46 47 47 48 48 47 44 41 44 
40 41 42 43 44 45 47 49 50 53 57 59 59 56 45 
42 43 44 45 47 48 50 52 54 58 63 68 7 0  68 54 
50 51 52 54 55 57 59 61 63 66 71 75 77 74 62 
55 56 58 60 61 63 65 67 69 71 75 77 77 74 62 
57 58 60 62 64 65 67 69 71 73 75 76 75 70 60 
57 58 60 62 64 65 67 69 71 73 74 74 71 66 56 
55 56 58 60 62 64 65 67 69 70 72 71 68 62 52 
51 52 54 56 58 59 61 63 64 66 67 66 63 56 47 
41 43 44 46 47 49 50 52 53 55 56 56 53 48 40 
25 26 27 28 30 31 32 33 34 36 37 38 37 34 28 
12 13 13 14 15 16 17 18 19 20 22 23 23 22 20 
2 2 3 3 3 4 4 5 6 7 8 1 0 1 0 1 1 1 1  
16 16 17 18 19 20 21 22 23 24 25 25 25 23 20 
7 9 10 13 15 16 19 21 23 26 29 31 31 29 25 
6 8 11 14 16 18 21 24 26 29 33 35 35 33 29 
8 9 11 14 16 18 20 23 25 28 31 33 33 31 27 
1 3 5 8 10 13 15 18 21 24 28 31 31 30 25 
6 7 9 11 12 14 15 17 19 21 24 25 25 24 21 

1 2 3 4 5 6 7 8 9 10 12 1.3 14 13 11 
-1 0 2 4 5 7 9 11 13 15 18 20 20 19 16 

-1 1 3 5 7 9 11 13 15 18 21 23 24 22 19 
6 7 8 9 10 10 11 12 13 14 16 16 16 15 13 
2 3 4 5 6 7 8 9 10 11 13 14 14 13 11 
-4 -2 0 2 4 6 8 10 12 14 18 20 21 20 17 
2 3 4 5 6 7 8 10 11 12 14 15 15 14 12 
-5 -3 -2 0 2 4 5 7 9 11 14 16 17 16 14 
-4 -3 -2 0 1 2 4 5 7 8 11 13 13 13 11 
- 7  - 5  -4 -1 0 2 4 6 9 11 14 17 18 17 15 
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16 .592743 

.197026 
2 2  .174405 
23 .162046 
24 .159158 
25 .166572 

' 26 .19 

38 .133205 
39 .292082 
40 .279780 

16 17 

75 100 
39 76 
27 49 
29 33 
33 29 
36 2 8  

37 2 9  

37 30 
36 30 
31 28 
23 22 
17  17 
11 12 

18 16 
22 19 
21 19 
19 17 
18 17 
12 12 

15 14 
11 10 
9 9  

100 

i a  17 

9 a  

i a  19 20 21 22 23 

100 
91 
74 00 
61 82 97 100 
52 72 90 98 100 
45 2 9  100 
40 5 8  99 
37 48 67 8 0  8 8  94 

10 13 19 
17 24 3 

24 2 5  26 27 28 29 30 

100 
98 
88 
65 
42 
14 
32 
64 
74 
64 
70 
49 
45 
29 
55 
30 
2 8  

100 
95 
75 
51 
17 
29 
62 
70 
61 
67 
47 
44 
28 
52 
29 
27 

100 
91 100 
71 
30 
23 

14 13 1 51 49 41 
10 9 1 30 29 26 
12 11 1 44 42 35 

44 .198930 10 9 11 34 33 29 22 18 14 2 1  
.13 12 11 14 8 49 46 39 26  

31 32 33 34 35 36 37 3 8  39 40 41 42 43 
31 .137978 100 

66 83 100 
75 95 82 100 

5 1  64  56 
32 4 0  36 39 
60 76 66 
29 36 34 
30 37 36 
57 72 63 40 43 100 
33 41 38 41 35 41 47 45 100 

43 .158385 50 6 3  55 63 45 
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4. FUCPORTING COVARIANCE MATRICES IN EVALUATED DATA FILES 

At least two major issues must be addressed in introducing SAMMY pararneter covaknce 
information into ENDF and subsequently into the Data Processing Codes: formats and 
programming. 

4.1. FOKMATS 

As addressed earlier in this document, it will be necessary to modify the existing ENDF 
formats in order for the evaluated files to contain the large amount of information needed for 
covariance matrices. As early as 1994, CSEWG discussions were held concerning methods of 
compact storage. Froehner4 suggested (and the authors completely agree) that such methods 
should store uncertainties plus correlation matrix, since in that form the covariance matrix is far 
more understandable. One of us, N. M. L a r ~ o n , ~ ~  proposed a specific format in a letter to the 
chairman of the CSEWG formats cornnittee; action was never taken on adopting that (or any 
other) format for this purpose. 

Essentially the format proposed (and still advocated) is the following: 

1. Number the parameters via some specific scheme (presumably, sequentially as they 
appear in File 2 o f  the ENDF file). Let n be the total number of parmeters. 

2. Include the uncertainties in a file whose formats are identical to that of the parameters 
themselves. 

3. Map correlation coefficients c to an integer scheme Mvia some well-defined method. 
The one used in examples hereafter is the following: 

(a) If -0.04 I c I 0.04, set M = 0. 
(b) If c > 0.04, set M= 50 x (1 + c ) - 1; round to the nearest integer. (Thus c = 1 

implies M= 99; C = 0.5 implies M= 74.) 
(c ) If c < - 0.04, set A4= 50 x ( 1 + c ) + 1; round to integer. (Thus c = - 1 implies 

A4= 1 ; c = - 0.5 implies A4= 24.) 

Table 15 shows this mapping for a few values of the correlation coefficient. 

4. Store the lower triangular half of the n n correlation matrix c,, in an ENDF file e The 
first entry of a row is the row number I ,  the second the initial column number j ,  and the 
following entries are the (M-style) correlation of parameter I with pararnetersj through k (where 
k is the lesser of I -  1 andj  +- wz - 1, and m is the maximum number of such correlations that can 
fit on the line). If all entries on a line are zero, the line can be omitted. 
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-0.3 36 

94 
89 
84 
79 
74 
69 
64 

3 1 6174 
4 1 692248 
5 52 
8 3 74 39 
9 1 46 434145 

10 1 60 6848 
11 1 52 48 
12 9 4% 52 
13 3 74 77 4253 

1 38 47 51 
1 59 51 

16 11 53 48 
17 16 72 
18 1 48 58 8 
19 1 37 484851 6 

46021 
476337 

22 21 46 
23 1 45 51 43532759 

51 
51 474 

385046 51 
27 1 48 5347 41 
28 1 40 51 5151 52 643653 5451 2466 

25 



2 9  1 36  4 7 5 1  5 1 4 0  5 5 4 4 5 1  5 2 5 5 4 7 3 6  6 3 5 2  
2 9  2 8  5 4  
3 0  1 5 1  4 8  4 8 5 1 4 8 4 6  4 8 5 8 4 4 6 8 5 2 4 3  4 1  

3 0  2 9  3 5  
3 1  1 0  4 8  5148  5 4 4 7 5 9  4 8 5 5 4 8 5 1 6 0 4 5 7 6  
3 2  2 6  5 2 4 4  
33  1 5 5  56  56  5 6 4 7  5 8 4 3 5 7 4 6  5 1 4 0 5 7 5 1  4 6  4 5  
33 2 8  3 8 2 5 6 3 4 2 5 3  
3 4  2 6  5 1  4 3 5 5 3 9  
3 5  1 5 2  5 3 4 6  4 6 5 5 4 6  4 4 5 6  4 7  4 7 4 4 5 3  
3 5  2 8  4 1 3 6 6 0 3 9 3 3 8 5 4 7  

4.2. PROGRAMMING 

Techniques for propagating uncertainties from resonance (or other) parameters to derived 
quantities (e.g., integral quantities) are well understood. Let F represent a derived quantity (e.g., 
a group cross section) and P represent the resonance parameters. Because F‘ is a well-defined 
h c t i o n  of the parameters, derivatives of F with respect to P can be found. (More will be said 
on this subject later.) Small increments in the parameters then lead to a small increment in F via: 

where the subscript i suggests that a family of functions may be involved. The covariance matrix 
is then given by 

or 

where C represents the covariance matrix for the functions 
the parameters P. 

’Pn 

F, and V the covariance matrix for 

This method of “propagating uncertainties” is used within SAMMY, e.g. for calculating 
uncertainties on various integral quantities (group cross sections, resonance integrals, Westcott’ s 
g-factor, etc.). 
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data, etc., in conjunction with the microscopic data; and (2) calculating off-diagonal elements 
of the microscopic experimental data in the SAMMY input from predetermined values of the 
errors on the normalization coefficients and on the experimental background corrections. ‘This 
procedure would improve the calculation of the systematic errors on the resonance parameters 
and on the averaged group cross sections. 
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APPENDIX A. CE PAMME 
ANDD RAMETERS 

UES FOR RESONANCE P 

UP NUMBER 1 WITH SPIN 
It t r u e  It radi  

effective rad 
GAMMA- 
GAMMA 

(MILLI-EV) 
) 4.04223+01( 
) 3.7310E+01( 
) 3.8108E+01( 
) 5.47803+01( 

O (  21) 5.71823+01( 
) 4.9288E+OX ( 

31) 4.27203+01( 
36) 4.32653+01( 
41) 4.07153+01( 

) 3.01883+01( 
( 51) 2.40603+01( 

4.1068E+01( 
) 4.0071E+01( 
) 4.2638E+01( 

5.16533+01( 7 
( 76) 4.21623+01( 

5.6093E+01( 
2.26073+01( 
4.0091E+01( 

) 3.33663+01( 
(101) 4.66933+01( 

) 4.62513+01( 
3.70893+01( 

) 4.28373+01( 
) 4.1909E+01( 

6) 4.9533E+Ol( 
) 4.5009E+01(13 
) 4.20783+01(13 
) 4.25983+01(14 
) 3.67843+01(14 

151) 3.82133+01(1 
6) 3.47963+01(1 
1) 3.4453E+01(162) 
6) 4.0703E+01(167) 

0 0 0 0 ,  AND G*ABNDNG 
9.0000E+00 
9.6566E+00 

CHANNEL 2 
GAMMA- 

L=O SPIN= 0.0 E=O 

1.2256E+02( 4) 2.2 
(MILLI-EV) 

-1.0168E+01( 9) 
-2.1236E+01( 14) 
-4.1715E+01( 19) 
5,9150E+01( 24) 1.08 

-6.0123E+00 ( 3 
3.1681E+01( 4 
-4.5179E+OO ( 4 
-3.61333+02 ( 5 
7.7379E+OO ( 
1.05813-03 ( 
-1.95013+03 ( 
7.33893-04( 74) 3. 
1.5043E+02 ( 79) 
-3.55183-02 ( 
-2.88963+02 ( 
-2.12333+02 ( 
-7.1250E-01( 
7 6573E+OO (10 
-1.38763+01(10 
-1.2301E+01(1 
2.6186E+01(1 
-6.36313+01(1 

9.0567E+01(159) -4 - 
1.7346E+02 (164) 
1.06893+00(169) -7.0 
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SPIN GROUP NUMBER 2 WITH SPIN= 4.0, ABUNDANCE= 1.0000, AND G*ABNDNC= -5625 
9.00003+00 9.0000E-t-00 

effective rad ius  = 9.65663+00 9.6566E+00 9.65663+00 
" t r u e "  rad ius  9.0000E-t-00 

ENERGY 

( E V )  
1.131443+00 (171) 
1.3028OE+OO (176) 
2.758733+00 (181) 
3.610813+00 (186) 
4.849963+00 (191) 
5.442913+00 (196) 
6.38882E+OO (201) 
7.080523+00 (206) 
8.762703+00 (211) 
9.271593+00 (216) 
1.01614E+01(221) 
1.16653E+01(226) 
1.23879E+01(231) 
1.284303+01(236) 
1.325753+01(241) 
1.401373+01(246) 
1.54108E+01(251) 
1.608673+01(256) 
1.663913+01(261) 
1.80601E+01(266) 
1.90042E+01(271) 
1.32902E+01(276) 
2.018473+01(281) 
2.064513+01(286) 
2.106353+01(291) 
2.292963+01(296) 
2.34132E+01(301) 
2.645593+01(306) 
2.775823+01(311) 
2.838833+01(316) 
2.878553+01(321) 
2.964883+01(326) 
3.087033+01(331) 
3.202913+01(336) 
3.320103+01(341) 
3.35156E+01(346) 
3.435593+01(351) 
3.511173+01(356) 
3.54811E+01(361) 
3.602603+01(366) 
3.725993+01(371) 
3.832903+01(376) 
3.940043+01(381) 
4.04527E+01(386) 
4.130673+01(331) 
4.220413+01(396) 
4.270533+01(401) 
4.384023+01(406) 
4.39410E+01(411) 
4.46023E+01(416) 

GAMMA- 
GAMMA 

(MILLI - E V )  
3.3116E+01(172) 
4.85523+01(177) 
3.3231E+01(182) 
3.69803+01(187) 
3.69813+01(192) 
4.6797E+OI (197) 
3.92383+01(202) 
3.85353+01(207) 
3.41753+01(212) 
3.77493+01 (21'7) 
3.63743+01(222) 
3.92063+01(227) 
5.4491E+O1(232) 
3.6170E+01(237) 
2.64983+01(242) 
3.88413+01(247) 
4.22923+01(252) 
3.7197E+01(257) 
3 .S275E+01 (262) 
3.22373+01(267) 
3.11333+01(272) 
3.90913+01(277) 
4.34683+01(282) 
3.5072E+01(287) 
4.1468E+Of (292) 
3.8576E+01(297) 
3.68853+01(302) 
3.70543+01 (307) 
4.35283+01(312) 
3.54983+01(317) 
4.6120E+01(322) 
3.5116E+01(327) 
3.7289E+01(332) 
3.22313+01(337) 
3.9608E+01(342) 
3.53293+01(347) 
3.6412E+01(352) 
1.9660E+01(357) 
3.68223+01(362) 
2 - 8700E+01(367) 
2.96223+01(372) 
3.12643+09 (377) 
3.67013+01(382) 
3.61813+01 (387) 
4.46123+01(392) 
4.1035E+OI (397) 
3.56403+01(402) 
3.84523+01(407) 
3.18363+01(412) 
3.9570E+01(417) 

GAMMA- GAMMA- GAMMA- 
CHANNEZi L CHANNEL 2 CHANNEL 3 

L=O SPIN= 4.0 L=O SPIN= 0.0 L=O SPIN= 0.0 
(MILLI-EV) (MI L L I  - EV) (MILLI - E V )  

1.40713-02 (173) 9.5958E-02 (174) 1.26153+02 (175) 
2.12503-04(178) -1.78333-01(179) 1.9991E-t-01(180) 
5.57063-04(183) 1.26673+02(184) -1.5142E-01(185) 
4.37073-02 (188) -5.58683+01(189) -5.36203+00 (190) 
5.23723-02 (193) -1.39883-Ol(194) -4.34493+00 (195) 
2.25543-02 (198) -2.85493+02 (199) -1.84903+02 (200) 
2.34323-Ol(203) 7.2454E-01(204) 1.09443+01(205) 
1.1317E-01(208) 4.6689E+OO (209) -2.9437E+01(210) 
9.03143-Ol(213) 8.43653+01(214) -1.61433+01(215) 
1.1250E-01(218) 3.62223+01(219) 3.40553+01(220) 
4.70023-02 (223) 4.01443-04 (224) -6.0526E-t-01 (225) 
5.00063-Ol(228) 1.8071E+00 (229) 4.0444E+00 (230) 
1.97073-Ol(233) 3.28243+00(234) 7.72753+01(235) 
6.22093-02 (238) 2.5030E-t-00 (239) 1.2519E+02 (240) 
6.36173-02(243) -6.27063+01(244) 1.46293+02(245) 
3 -24093-03 (248) -5.27983+01(249) 1.03313+02 (250) 
2.10693-Ol(253) -2.71143+01(254) 2.7562E+01(255) 
3.2'7663-01 (258) 9.1211E+00 (259) 1.5131E+01(260) 
2.34543-Ol(263) 5.34683+00(264) 1.07343+02(265) 
1.23193-01 (268) 1.7f;49E+00 (269) -1 2292E+02 (270) 
7.06433-02(273) -9.81743-03(274) 1.13293+01(275) 
2.38743+00 (278) -1.85893+01(279) 6.2860E+01(280) 
5.01773-02(283) -5.32223+01(284) -1.35963+01(285) 
1.44073-01 (288) -6.20823-02 (289) -3.71343+01(290) 
1.27673+00 (293) -3.0718E+01(294) -3.47863+00 (295) 
3.94223-01 (298) -5.44383+01(299) 1.17083+00 (300) 
6.45533-Ol(303) -5.10743-02(304) 1.00713+01(305) 
2.94433-Ol(308) -1.7378E+02 (309) -1.0810E+01(310) 
4.79233-Ol(313) -1.18093+02(314) -1.83833+00(315) 
5.49213-03 (318) 4.12343+02 (319) -1.0909E+01(320) 
3.59663-02 (323) 2.13163+02 (324) -8.31253+00 (325) 
1.4844E-01(328) 9.07743-02 (329) 2.4183E+01(330) 
4.65153-01(333) 1.95543+00(334) 2.18213+01(335) 
1.13653+00 (338) 1.02333-01 (339) 9.8004E+01(340) 
3.54273-02(343) 5.826OE+OJ(344) 5.07273+02(345) 
1.5428E+OO (348) -2.9684E+01(349) 5.9450E3-01(350) 
1.6861E+00(353) 1.56603-Ol(354) 3.31553+01(355) 
1.439OE+OO (358) 2.1706E-t-02 (359) -6.79903-02 (360) 
1.41933-03(363) -1.51293+00(364) 1.90963+01(365) 
5.67023-03, (368) -4.51173+02 (369) 1.58923+01(370) 
5.32533-03(373) 3.25003+02(374) 4.72923+00(375) 
2.90413-Ol(378) -1.50763+02 (379) -1.39223+02 (380) 
2.1423E+OO (383) -le9703E+01(384) 4.56253+01(385) 
2.9000E-01(388) -3.96353+00 (389) 1.8335E+02 (390) 
2.56493-Ol(393) -1.20323+02(394) -9.1329E+01(395) 
2.59633-01 (398) -4.99043+01(399) -5.81833-01 (400) 
2.33033-01 (403) 3.6671E+00 (404) -8.47733-02 (405) 
2.01343-03 (408) 1.0498E+02 (409) 2 e 9136E+02 (410) 
3.94153-Ol(413) 1.63223+02(414) 1.25463+00(415) 
6.41643-01 (418) -1.17193+02 (419) 4.4821LE-01(420) 
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4.58023E+01(421) 3.15213+01(422) 1.44613-011423) 5.72433+01(424) -1.2207E+00 (425) 
4.671893+01(426) 2.92743+01(427) 4 -57553-01 (428) 1.39563+02 (429) 5.0438E-01(430). 
4.70272E+01(431) 4.07433+01(432) 8.4555 433) -1.25633+02(434) 1.6616E-01(435) 
4.79507E+01(436) 4.97933+01(437) 7.646 438) 7.4306E-02(439) 5.3153 
4.943753+01(441) 3.84473+01(442) 8.490 443) 1.36913+01(444) -4.0619 

EFFECTIVE RADIUS "TRUE" RADIUS SPIN GROUP NUMBERS FOR THESE W I I  
9.657 (446) 9.000 1 2  

RADIUS TEMPERATURE "HI DELTA-L DELTA-T-GAUS DELTA-T-EXP 
9.6020E+00 3.06783+02 0.0 -2.40003-02 O.OOOOE+OO 

NORMALIZATION BCKG (CONST) BCKG/SQRT (E) 
1.0022E+00 (447) -1.82333-01 (448) -7.11613-01 (449) 

UNUSED PARAMETERS ARE - -  

norm1 back1 bacbl nom2 
l.O099E+00 (450) -2.08193-03 (451) 4.02423-03 (452) 1.0133E+00 (453) 

back2 bacb2 norm3 back3 
-9.04943-03 (454' -6.44343-03 (455) 1.0052E+00 (456) 2.2541E-03 (457) 

bacb3 norm4 back4 bacb4 
8.98553-04 (458) 1.0034E+00 (459) -2.4087E-01(460) -1.72373-01 (461) 

1103x15 back5 bacb5 norm6 
1.0124E+00 (462) 1.87953-01 (463) -6.9401E-01(464) 9.92073-01 (465) 

back6 bacb6 nom7 back7 
3.6025E-01(466) -1.49383+00 (467) 9.192573-01 (468) -6.57963-03 (469) 

bacb7 norm8 back8 bacb8 
-1.7826E+00 (470) 1 0333E+OO (471) -5.34613-01 (472) 4.09663+00 (473) 

norm9 back9 bacb9 nor10 
l.O083E+00 (474) -3.26233-01 (475) -4.0601E-01(476) 9.96443-01 (477) 

baclO bablO norll bacll 
-2.3566E-03 (478) 1.50903-03 (479) 9.8850E-01(480) -1.26913-01 (481) 

babl2 babll nor12 bacl2 
6.32173-01 (482) 1.0090E+00 (483) 2.1131E-01(484) -1.4013E+OO (485) 

babl3 nor13 bacl3 
1.0013E+00 (486) 2.70523-02 (487) -7,43613-01 (488) 
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Table B. 1. The averaged capture cross sections and their uncertainties for the lowest 140 groups 
of the 238-group structure of the LAW library. The energy boundaries of the groups are given 

in eV, and the cross sections in barns. 

E-min 
.00001 
. 00010  
.00050 
.00075 
.00100 
.00120 
. 00150  
.00200 
.00250 
.00300 
. 0 0 4 0 0  
.00500 
.00750 
.01000 
.02530 
.03000 
.04000 
. 0 5 0 0 0  

.06000 

. 0 7 0 0 0  

.09000 

.10000 

.12500 

. 15000  

.17500 

.20000 

.22500 

.25000 

.27500 

.30000 

.32500 
-35000 
.37500 
.40000 
.45000 
.50000 
. 5 5 0 0 0  

.60000 
-62500 
.65000 
.70000 
.75000 
. 8 0 0 0 0  

.85000 

. 9 0 0 0 0  

. o a o o o  

E - max 
.00010 
.00050 
.00075 
.00100 
.00120 
.00150 
.00200 
-00250 
.00300 
.00400 
.00500 
.00750 
.01000 
.02530 
.03000 
.04000 
.05000 
.06000 
. 0 7 0 0 0  

.08000 

. 0 9 0 0 0  

.10000 
-12500 
.1500O 
.17500 
.20000 
-22500 
.25000 
-27500 
.30000 
.32500 
.35000 
-37500 
.40000 
.45000 
.50000 
.55000 
.60000 
.62500 
-65000 
.70000 
.75000 
.80000 
.85000 
.90000 
. 9 2 5 0 0  

theory 
3232.31 
1212.66 
786 e 785 
662.255 
588 e 909 
531.015 
465.647 
408.828 
368.278 
325.107 
284.119 
238.321 
196.199 
130.620 
93.4073 
79.6855 
67.0371 
58.5330 
52.4121 
47.8102 
44.2529 
41.4576 
3-7-9880 
34.9931 
3 3  - 9229 
34.6016 
37.0544 
40.9375 
44.3909 
43.9607 
38 a 5526 
31.3034 
25 - 0963 
20.5852 
16.3126 
12 9482 
10.9944 
9.73336 
9.04511 
8.68232 
8.24888 
7.82688 
‘7.57806 
7.51779 
7.70758 
8. 07889 

uncertainty 
4.46458 
1.67967 
1.09443 
.924093 
.824098 
.745447 
.G57054 
.580718 
.526674 
.469755 
.416479 
.358490 
.307058 
.233861 
.196341 
.184531 
.175575 
.171877 
.171601 
-173887 
-178315 
.184701 
-200970 
.235094 
.286460 
.361717 
.468570 
.GO6405 
.738223 
.774949 
.673628 
.510306 
-365000 
.259850 
-164321 

9.5498443-02 
6.1023493-02 
4.2299733-02 
3.3669893-02 
2.9773803-02 
2.592691E-02 
2.3556673-02 
2.4061983-02 
2.7485043-02 
3.4574143-02 
4.3223243-02 



( 47) .92500 
( 48) . 9 5 0 0 0  

( 49) .97500 
( 50) 1.00000 
( 51) 1.01000 
( 52) 1.02000 
( 53) 1.03000 
( 54) 1.04000 
( 55) 1.05000 
( 5 6 )  1.06000 
( 57) 1.07000 
( 58) 1.08000 
( 59) 1.09000 
( 60) 1.10000 
( 61) 1.11000 
( 62) 1.12000 
( 63) 1.13000 
( 64) 1.14000 
( 65) 1.15000 
( 66) 1.17500 
( 67) 1.20000 
( 68) 1.22500 
( 69) 1.25000 
( 70) 1.30000 
( 71) 1.35000 
( 72) 1.40000 
( 73) 1.45000 
( ’74) 1.50000 
(, 75) 1.59000 
( 76) 1.68000 
( 77) 1.77000 
( 78) 1.86000 
( 79) 1.94000 
( 80) 2.00000 
( 81) 2.12000 
( 82) 2.21000 
( 83) 2.30000 
( 84) 2.38000 
( 85) 2.47000 
( 86) 2.57000 
( 87) 2.67000 
( 88) 2.77000 
( 89) 2.87000 
( 90) 2.97000 
( 91) 3.00000 
( 92) 3.05000 
( 93) 3.15000 
( 94) 3.50000 
( 95) 3.73000 
( 96) 4.00000 
( 97) 4.75000 

3.05000 
3. J5000 
3.50000 
3.73000 

8.51159 

13.0431 
9.35859 
37.0331 
4. 
3.30814 
82.2444 

5.1688043-02 
6.3252413-02 
7.937113 
9.425114 
.lo4799 
-117066 
-131362 
-148037 
-167457 
-189961 
.215771 
-244829 
.276556 
-309528 
-341208 
.367989 
-385876 
-391824 
.369572 
-304164 
- 232113 
.175677 
-115561 

-108239 
.326910 

7.0274393-02 
-194774 

.358937 
8.9789993-02 

3.113598E-02 
1.0897103-02 
.540704 
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5.00000 5.40000 
5.40000 6.00000 
6.00000 6.25000 
6.25000 6.50000 
6.50000 6.75000 
6.75000 7.00000 
7.00000 7.15000 
7.15000 8.10000 
8.10000 9.10000 
9.10000 10.00000 
10.00000 11.50000 
11.50000 11.90000 
11.90000 12.90000 
12.90000 13.75000 
13.75000 14.40000 
14.40000 15.10000 
15.10000 16.00000 
16.00000 17.00000 
17.00000 18.50000 
18.50000 19.00000 
19.00000 20.00000 
20.00000 21.00000 
21.00000 22.50000 
22.50000 25.00000 
25.00000 27.50000 
27.50000 30.00000 
30.00000 31.25000 
31.25000 31.75000 
31.75000 33.25000 
33.25000 33.75000 
33.75000 34.60000 
34.60000 35.50000 
35.50000 37.00000 
37.00000 38.00000 
38.00000 39.10000 
39.10000 39.60000 
39.60000 41.00000 
41.00000 42.40000 
42.40000 44.00000 
44.00000 45.20000 
45.20000 47.00000 
47.00000 48.30000 
48.30000 49.20000 

3.84009 
4.33498 
19.0154 
237.694 
16.0934 
11.3859 
98.9505 
5.78417 
62.1263 
16.5357 
6.92530 
202.718 
112.899 
6.84037 
6.49606 
15.5582 
18 a 4103 
34.5113 
7.81085 
14.8079 
110.267 
23 3 5 8 9  
44.6806 
38.1863 
5.55291 
IO. 8366 
21.1827 
3.82774 
29.9827 
115.234 
72.5925 
90.3256 
3.82504 

. 1.26434 
4.14123 
83 9121 
7.32850 
37.6878 
22 3037 
10.0921 
8.59069 
21 e 0330 
18.4884 

3.9912903-02 
5.6401223-02 
-264730 
1.31675 
8.7732053-02 
6.0231093-02 
.836844 

.388458 

.171311 

.958867 

.534730 

3.1783123-02 

5.8079203-02 

8.3369303-02 
.114821 
.146933 
.160275 
.227580 

9.7320783-82 
.317119 
.662415 
.148102 
-269266 
.214218 

8.5638OOE-02 
.126181 
.183941 

2.96619OE-02 
.254005 
.779229 
.502946 
.803890 

4.5251343-02 
1.717420E-02 
8.7821943-02 
.767155 
.111655 
-284550 
-176387 
.177939 
.127253 
.251802 
.285031 
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. 

Table B.2. The correlation matrix of the ections for the lowest 

1 
1 4.46458 100 
2 1.67967 100 
3 1.09443 100 
4 .924093 100 
5 -824098 100 
6 .745447 100 
7 -657054 100 
8 .580718 100 
9 -526674 100 

10 -469755 100 
100 
10 0 

13 -307058 100 
14 .233861 100 
15 .196341 99 
16 .184531 99 
17 .175575 99 
18 .I71877 99 
19 .171601 98 
20 -173887 98 
21 -178315 98 
22 .la4701 98 
23 -200970 . 98 
24 .235094 97 
25 .286460 97 
26 .361717 96 
29 .468570 94 
28 .606405 91 
29 .738223 89 
30 -774949 88 
31 .673628 89 
32 .510306 91 
33 .365000 93 
34 .259850 94 
35 .164321 95 
36 9.5498443-02 96 
37 6.1023493-02 96 
38 4.2299733-02 95 
39 3.3669893-02 94 
40 2.9773803-02 92 
41 2.5926913-02 87 
42 2.3556673-02 76 
43 2.4061983-02 63 
44 2.7485043-02 48 
45 3.4574143-02 36 
46 4.3223243-02 29 
47 5.1688043-02 25 
48 6.3252413-02 22 
49 7.9371133-02 19 
50 9.4251143-02 17 
51 -104799 16 
52 -117066 16 
53 .131362 15 
54 .148037 14 
55 .167457 13 
56 .189961 13 
57 .215771 12 
58 .244829 12 

2 3 4 5 6 7  

100 
100 100 

99 99 99 99 99 99 

93 93 93 
94 94 94 
95 95 95 
96 96 96 

14 14 14 14 14 14 

12 12 12 12 12 12 
12 12 12 12 12 12 

8 9 10 

100 
100 100 
100 100 100 
100 100 100 
100 100 100 
100 100 100 
100 100 100 
99 99 99 
99 99 99 
99 99 99 
99 99 99 
99 99 99 
98 98 99 
98 98 98 
98 98 98 
98 9% 98 
97 98 98 
97 97 97 
96 96 96 
94 94 94 
92 92 92 
89 89 89 
88 88 88 
89 89 89 
91 91 91 
93 93 93 
94 94 94 
95 95 95 
96 96 96 
96 96 96 
95 95 95 
94 94 94 
92 92 92 
87 87 87 
77 77 77 
63 63 63 
48 48 48 
36 36 36 
29 29 29 
25 25 25 
22 22 22 
19 19 19 
17 17 17 
16 16 16 
16 16 16 
15 15 15 
14 14 14 
13 13 13 
13 13 13 
12 12 12 
12 12 12 

11 12 13 14 15 

100 
1 
1 
1 

100 100 100 

88 88 89 
9 89 90 90 90 

92 92 92 
3 93 94 94 

94 94 94 95 95 

95 96 96 96 96 

63 63 63 63 63 
49 48 
36 36 
29 29 
25 25 
22 22 
19 19 

17 17 17 
16 17 16 

14 14 14 14 14 
14 14 13 13 

13 13 13 13 13 
12 12 12 13 13 
12 12 12 12 12 
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59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
12 1 
122 
123 

.276556 

.309528 
-341208 
.367989 
.385876 
.391824 
.369572 
.304164 
.232113 
.175677 
.115561 
-155884 

6.0555083-02 
2.9148483-02 
1.9103833-02 
1.2946953-02 
9.3115383-03 
8.5798593-03 
1.1896623-02 
2.7619963-02 
.lo8239 
.326910 

2.9904003-02 
1.0841243-02 
7.1251773-03 
7.0484093-03 
9.6943403-03 
1.9650833-02 
5.2346243-02 
7.6871423-02 
3.5606733-02 
4.5309873-02 
7.0274393-02 
-194774 

.358937 
8.9789993-02 

3.1135983-02 
1.0897103-02 
.540704 

3.9912903-02 
5.6401223-02 
.264730 
1.31675 

8.7732053-02 
6.0231093-02 
-836844 

3.1783123-02 
.388458 
-171311 

.958867 

.534730 

5.8079203-02 

8.3369303-02 
.114821 
.146933 
-160275 
.227580 

.317119 

.662415 

.148102 

.269266 
-214218 

9.7320783-02 

8.5638003-02 
.126181 

11 11 11 11 11 11 11 11 11 11 11 11 11 12 12 

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 
10 10 10 10 10 10 10 10 10 11 11 11 11 11 11 

10 10 10 10 10 10 10 10 10 10 10 10 11 11 11 

10 10 10 10 10 10 10 10 10 10 10 10 11 11 11 

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 

12 12 12 12 12 12 12 12 12 12 11 11 l a  11 11 

13 13 13 13 13 13 13 13 13 13 13 13 13 12 12 

14 14 14 14 14 14 14 14 14 14 14 13 13 13 12 

14 14 14 14 14 14 14 14 14 14 14 14 13 13 12 

12 12 12 12 12 12 12 12 12 12 12 12 12 11 11 
4 4 4 4 4 4 4 4 4 4 4 4 4 4 3  
11 11 11 11 11 11 11 11 11 11 11 10 10 10 9 

22 22 22 22 22 22 22 22 22 22 22 21 21 21 20 
18 18 18 18 18 18 18 18 18 18 17 17 17 17 16 

25 25 25 25 25 25 25 25 25 25 25 25 25 24 24 

27 27 27 27 27 27 27 27 27 27 27 27 27 26 26 
24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 
16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8  
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 
6 6 6 6 6 6 6 6 6 6 6 6 6 7 7  

16 16 16 16 16 16 16 16 16 16 16 16 16 16 15 

16 16 16 16 16 16 16 16 16 16 16 16 16 15 15 

13 13 13 13 13 13 13 13 13 13 13 13 13 12 12 

9 9 9 9 9 9 9 9 9 9 9 9 9 8 8  
7 7 7 7 7 7 7 7 7 7 7 7 6 6 5  

8 8 8 8 8 8 8 8 8 8 8 8 8 7 7  

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  
8 8 8 8 8 8 8 8 8 8 8 8 7 7 7  

5 5 5 5 5 5 5 5 5 5 5 5 5 5 4  

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 3  
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ,  
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
5 5 5 5 5 5 5 5 5 5 5 5 5 4 4  
3 3 3 3 3 3 3 3 3 3 3 2 2 2 2  
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
1 1 1 1 1 1 1 1 1 1 1 1 1 2 2  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
2 2 2 2 2 2 2 2 2 2 2 3 3 3 3  
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
1 1 1 1 1 1 1 1 1 1 1 1 1 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  



124 .183941 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

126 -254005 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
127 .779229 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
128 -502946 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
129 .803890 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

125 2.9661903-02 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

130 4.5251343-02 1 1 3 1 1 1 1 1 1 1 1 1 1 1 1 
151 1.7174203-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
132 8.7821743-02 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
133 -767155 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
134 .111655 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
135 -284550 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
136 .176387 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
137 ,177939 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
138 .127253 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
139 .251802 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
140 .285031 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

16 17 18 19 20 21 22 23 24 25 
16 .la4531 100 
17 .175575 100 100 
18 .171877 100 100 100 
19 .171601 
20 .173887 
21 .178315 
22 .la4701 100 
23 .200970 100 100 
24 .235094 100 100 100 
25 .286460 100 100 100 100 
26 .361717 99 99 99 100 
27 .468570 97 98 98 99 

95 96 96 97 28 -606405 
29 .738223 92 93 94 95 
30 .774949 91 91 92 93 
31 .673628 90 91 91 91 91 91 91 92 92 
32 .510306 92 93 93 93 93 93 93 93 93 93 
33 .365000 94 94 94 94 94 94 94 94 94 94 
34 .259850 95 95 95 95 95 95 94 

96 96 95 95 35 -164321 96 96 96 
36 9.5498443-02 97 97 97 9 97 97 96 96 95 

97 97 96 96 95 37 6.1023493-02 97 97 97 97 
38 4.2299733-02 96 96 96 96 96 96 96 95 94 93 
39 3.3669893-02 95 94 93 93 92 91 
40 2.977380E-02 92 92 91 91 90 89 
41 2.5926913-02 87 89 86 86 85 84 83 
42 2.3556673-02 77 76 75 75 74 73 72 
43 2.4061983-02 63 62 61 61 60 59 58 

46 46 45 44 43 44 2.748504E-02 48 48 
45 3.4574143-02 36 35 34 34 33 32 31 
46 4.322324E-02 29 28 27 26 26 25 24 
47 5.1688043-02 25 24 23 23 22 21 20 
48 6.3252413-02 21 21 20 19 19 18 17 
49 7.9371133-02 19 18 17 17 16 16 15 
50 9.4251143-02 17 17 17 16 16 16 15 15 14 13 
51 .lo4799 16 16 16 15 15 15 14 14 13 
52 -117066 16 15 15 15 14 14 14 13 12 
53 .131362 15 15 15 14 14 13 13 12 12 
54 .148037 14 14 14 14 13 13 13 12 12 11 
55 .167457 14 14 13 13 13 13 12 12 11 11 
56 .189961 13 13 13 12 12 12 12 11 10 
57 -215771 13 13 12 12 12 12 11 11 10 
58 -244829 12 12 12 12 11 11 11 10 10 
59 .276556 12 12 12 11 11 11 10 10 9 
60 .309528 11 11 11 11 21 11 11 10 10 9 
61 .341208 11 11 11 11 11 10 10 10 9 9 

26 27 28 29 30 

100 

0 
98 99 100 

93 94 96 98 99 
93 93 94 95 97 

94 92 91 90 92 
94 92 90 89 90 
93 92 89 88 89 

88 86 87 
90 88 85 84 85  , 

81 82 
76 77 
66 66 
52 53 
39 39 
28 28 

23 22 22 21 22 
20 19 18 18 18 
17 16 15 15 15 
14 13 13 13 13 
13 12 12 11 12 
12 11 11 11 11 
12 11 LO 10 10 
11 10 10 10 10 
11 10 9 9 9 
10 10 9 9 9 
1 0 9 9 8 9  
9 9 8 8 8  
9 9 8 8 8  
9 8 8 8 8  
9 8 8 7 7  
8 8 8 7 7  



62 .367989 
63 .385876 
64 .391824 
65 .369572 
66 .304164 
67 .232113 
68 .175677 
69 .115561 
70 .155884 
71 6.0555083-02 
72 2.9148483-02 
73 1.9103833-02 
74 1.2946953-02 
75 9.311538E-03 
76 8.5798593-03 
77 1.1896623-02 
78 2.7619963-02 
79 .lo8239 
80 .326910 
81 2.9904003-02 
82 1.0841243-02 
83 7.1251773-03 
84 7.0484093-03 
85 9.6943403-03 
86 1.9650833-02 
87 5.2346243-02 
88 7.6871423-02 
89 3.5606733-02 
90 4.5309873-02 
91 7.0274393-02 
92 .194774 
93 8.97899933-02 
94 .358937 
95 3.1135983-02 
96 1.0897103-02 
97 .540704 
98 3.9912903-02 
99 5.6401223-02 
100 .264730 
101 1.31675 
102 8.7732053-02 
103 6.0231093-02 
104 .a36844 
105 3.1783123-02 
106 -388458 
107 .171311 
108 5.8079203-02 
109 .958867 
110 -534730 
111 8.3369303-02 
112 .114821 
113 .146933 
114 .160275 
115 .227580 
116 9.7320783-02 
117 .317119 
118 -662415 
119 .148102 
120 .269266 
121 .214218 
123 .126181 
124 .183941 
125 2.9661903-02 
126 -254005 
127 .779229 

11 11 11 10 10 10 10 10 9 9 8 8 7 7 7 
11 11 10 10 10 10 10 9 9 9 8 8 7 7 7 
11 10 10 10 10 10 10 9 9 8 8 8 7 7 7 
1 1 1 1 1 0 1 0 1 0 1 0  9 9 9 8 8 7 7 7 7 
11 11. 11 10 10 10 9 9 8 8 3 7 7 7 7 
1 2 1 1 1 1 1 0 1 0 1 0  9 9 8 8 7 7 7 7 7 
1 2 1 1 1 1 1 0 1 0 1 0  9 9 8 8 7 7 7 7 7 
1 0 1 0 1 0  9 9 9 8 8 7 7 7 6 6 6 7 
3 3 3 3 3 3 3 3 3 3 3 3 2 2 2  
9 9 9 8 8 8 8 8 7 7 6 6 6 6 6  
16 15 15 14 14 14 14 13 12 12 11 11 10 10 10 
20 19 19 18 18 18 17 17 16 15 14 14 13 13 13 
23 23 22 22 21 21 21 20 19 18 17 17 16 16 16 
26 25 25 24 24 23 23 22 21 21 20 19 18 18 18 
24 23 23 23 22 22 21 21 20 19 19 18 17 17 17 
16 16 16 15 15 15 15 14 14 13 13 12 12 11 11 
8 8 8 8 8 8 8 8 7 7 6 6 6 6 6  
5 5 5 5 5 5 5 4 4 4 4 3 3 4 4  
5 5 5 4 4 4 4 4 4 4 4 4 4 4 5  
7 7 7 7 6 6 6 6 6 6 5 5 5 4 4  
12 12 12 11 11 11 11 11 10 10 9 9 8 8 8 
15 15 15 15 14 14 14 14 13 13 12 12 I1 11 11 
15 15 14 14 14 14 13 13 13 12 12 11 11 10 10 
12 11 11 11 11 10 10 10 10 9 9 9 8 8 8 
8 7 7 7 7 6 6 6 6 6 6 5 5 5 4  
5 5 5 5 4 4 4 4 4 4 4 4 4 3 3  
4 4 4 4 4 4 4 4 4 4 4 4 4 3 3  
7 7 7 7 7 7 7 6 6 6 6 6 6 5 5  
7 7 6 6 6 6 6 6 6 6 6 6 5 5 4  
6 6 6 6 6 6 6 5 5 5 5 5 5 4 4  
5 5 5 5 5 5 5 5 5 4 4 4 4 4 4  
6 6 6 6 6 6 6 5 5 5 5 5 4 4 5  
6 6 6 6 6 5 5 5 5 5 5 5 5 5 5  
7 7 7 6 6 6 6 6 6 5 5 5 5 5 5  
7 6 6 6 6 6 6 6 6 5 5 5 5 5 4  
2 2 2 2 2 2 2 2 1 1 1 1 1 1 1  
3 3 3 3 3 3 3 3 3 2 2 2 2 2 2  
4 4 4 4 4 3 3 3 3 3 3 3 2 2 2  
3 3 3 3 3 3 2 2 2 2 2 2 1 1 2  
3 3 3 3 3 3 3 2 2 2 2 2 2 2 2  
3 3 2 2 2 2 2 2 2 2 1 1 1 1 2  
4 4 4 4 3 3 3 3 3 3 3 3 3 2 2  

5 5 5 5 4 4 4 4 4 4 3 3 3 3 2  
4 4 4 4 3 3 3 3 3 3 2 2 2 2 2  
3 2 2 2 2 2 2 2 2 2 1 1 1 1 1  
2 2 2 2 2 2 2 2 2 2 1 1 1 1 1  
3 3 3 2 2 2 2 2 2 2 2 2 1 1 2  
4 4 4 4 4 4 4 3 3 3 3 2 2 2 2  
2 2 2 2 2 2 1 1 1 1 1 1 1 1 1  
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
2 2 2 2 2 2 2 1 1 1 1 1 1 1 1  
2 2 2 2 2 2 2 2 2 2 1 1 1 1 1  
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 0 0 0 0  
4 3 3 3 3 3 3 3 3 2 2 2 2 2 2  
2 2 2 2 1 1 1 1 1 1 1 1 1 1 1  
3 2 2 2 2 2 2 2 2 2 2 2 1 1 2  
2 2 2 2 2 2 2 2 2 2 2 1 1 1 1  
0 0 0 0 0 0 0 1 1 1 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
2 2 2 2 1 1 1 1 1 1 1 1 1 1 1  
2 2 2 2 2 2 2 2 2 1 1 1 1 1 1  
2 2 2 2 2 2 2 2 2 2 1 1 1 1 1  

2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 ,  



. 

128 -502946 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1  
129 .803890 3 2 2 2 2 2 2 2 2 2 1 1 1 1 1  
130 4.525134E-02 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
133 .767155 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1  
134 .111655 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0  

2 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
136 -176387 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

- 177939 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0  
1 1 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

140 -205031 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0  

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
31 .ti73628 100 
32 .510306 99 100 
33 -365000 98 100 100 
34 -259850 97 99 100 100 
35 .164321 95 98 
36 9.549844E-02 94 97 

6.1023493-02 92 95 0 
4.229973E-02 90 93 0 100 
3.3669893-02 88 91 8 100 100 
2.977380E-02 85 88 7 99 100 100 
2.592691~-02 80 a3 2 96 98 99 100 

42 2.3556673-02 69 71 3 88 92 95 98 100 
43 2.4061983-02 55 57 0 76 82 86 
44 2.7485043-02 41 43 44 46 47 51 56 64 70 76 
45 3.4574143-02 29 31 32 33 35 39 44 52 60 66 
46 4.3223243-02 23 24 25 26 28 32 37 45 53 60 
47 5.1668043-02 19 20 33 42 50 56 66 80 90 96 99 
48 6.325241~-02 16 17 30 39 47 53 
49 7.9371133-02 14 15 15 
50 9.4251143-02 12 13 14 
51 .lo4799 12 13 13 14 16 20 25 33 42 48 
52 -117066 11 12 13 14 15 19 24 33 41 47 
53 .131362 11 11 12 13 18 24 32 40 46 56 70 82 90 95 
54 .148037 10 11 11 18 23 31 39 45 55 69 81 89 94 
55 .167457 10 10 11 17 22 30 38 44 54 68 80 88 92 
56 -189961 9 10 11 11 16 22 29 37 43 53 67 86 91 
57 .215771 9 9 10 11 12 21 29 36 42 52 84 89 
58 -244829 8 9 10 10 20 28 35 41 50 82 87 
59 -276556 8 9 9 1 0  20 27 34 39 49 80 84 
60 -309528 8 8 9 1 0  19 26 33 38 47 77 8 1 ,  
61 -341208 7 8 8 9  18 25 31 37 45 74 78 
62 -367989 7 8 8 9  17 24 30 35 43 71 75 

68 72 63 .385876 7 7 8 9  17 23 29 34 42 
64 -391824 7 7 8 8  16 22 28 33 41 65 69 
65 .369572 7 7 8 8  16 22 28 33 40 64 66 

64 66 66 .304164 7 7 8 0  16 22 28 33 41 
64 66 67 .232113 7 8 8 8  17 23 29 34 42 

6a .i75677 7 8 8 9  17 23 29 33 41 63 64 
69 .115561 7 7 8 8  11 14 19 24 28 33 47 50 50 
70 .155884 2 3 3 3 4 4 5 7 9 1 0 1 2 3 . 5  19 20 
71 6.0555083-02 6 7 7 7 8 10 13 17 20 23 28 34 39 42 43 
72 2.914a48~-02 11 12 12 13 14 17 21 28 34 38 4 63 67 69 
73 1.9103833-02 14 15 16 16 18 21 26 34 41 46 5 79 81 
74 1.2946953-02 17 18 1 30 38 46 51 60 72 81 85 87 
75 9.3115383-03 19 20 21 2 27 33 40 48 53 62 73 81 85 86 
76 8.5798593-03 18 19 20 20 22 25 30 36 42 47 54 63 70 72 73 
77 1.1696623-02 12 13 13 14 15 17 20 25 29 32 36 42 46 47 47 
78 2.7619963-02 6 7 7 8 8 9 11 14 16 17 20 23 25 26 25 
79 -108239 4 5 5 5 5 6 7 9 10 11 13 15 2.6 16 16 
80 .326910 5 5 5 5 5 5 6 7 7 8 8 9 9 9 9  
81 2.9904003-02 5 5 6 6 6 7 9 11 12 14 15 18 19 19 19 
82 1.084124E-02 8 9 9 10 .11 12 14 17 20 22 25 28 30 30 30 



83 7.1251773-03 11 11 12 12 13 15 18 21 24 27 30 34 37 37 36 
84 7.0484093-03 10 10 11 11 12 14 16 20 23 25 28 32 34 34 33 
85 9.6943403-03 7 7 8 8 9 10 12 15 17 18 21 24 25 25 25 
86 1.9650833-02 4 4 4 4 5 6 7 8 10 11 13 14 15 15 15 
87 5.2346243-02 2 2 2 2 2 3 4 5 6 7 8 10 10 11 10 
88 7.6871423-02 2 2 2 2 2 3 4 5 6 7 8 10 11 11 11 
89 3.5606733-02 4 4 4 4 5 6 7 9 11 12 14 16 17 18 17 
90 4.5309873-02 4 4 4 5 5 6 8 9 11 12 14 16 17 17 17 
91 7.0274393-02 4 4 4 4 5 6 7 8 10 11 12 14 15 15 15 
92 .194774 4 4 4 4 4 5 6 7 8 9 1 0 1 2 1 2 1 3 1 2  
93 8.9789993-02 5 5 5 6 6 7 8 9 11 12 13 15 16 16 15 
94 .358937 5 4 4 4 5 5 6 8 9 1 0 1 1 1 2 1 3 1 3 1 3  
95 3.1135983-02 5 5 5 5 5 6 7 9 11 12 13 15 15 15 15 
96 1.0897103-02 4 4 4 4 5 6 7 9 11 12 14 16 17 17 17 
97 .540704 1 2 2 2 2 2 3 4 4 5 6 7 7 7 7  
98 3.9912903-02 2 2 2 2 2 3 4 5 7 7 9 10 11 11 11 
99 5.6401223-02 2 2 2 2 3 4 5 6 7 8 10 11 12 12 I1 
100 .264730 2 2 2 2 2 3 4 5 6 6 7 8 9 9 8  
101 1.31675 2 2 2 2 3 3 4 5 6 7 8 1 0 1 0 1 1 1 1  
102 8.7732053-02 2 2 2 2 2 3 4 5 6 6 7 9 9 10 9 
103 6.0231093-02 2 2 2 2 2 3 4 5 7 7 9 10 11 11 10 
104 .836844 2 2 2 2 2 2 3 4 5 5 6 7 8 8 8  
105 3.1783123-02 2 2 2 2 3 4 5 6 8 9 10 12 12 12 12 
106 .388458 2 3 3 3 3 4 5 7 8 9 1 1 1 3 1 4 1 4 1 4  
107 .171311 1 2 2 2 2 3 3 4 5 6 7 8 8 9 8  
108 5.8079203-02 1 1 1 1 2 2 3 4 4 5 6 7 7 7 7 
109 .958867 2 2 2 2 2 3 4 5 6 6 7 9 1 0 1 0 1 0  
110 -534730 3 3 3 3 4 4 6 7 9 1 0 1 1 1 3 1 5 1 5 1 5  
111 8.3369303-02 1 1 1 1 1 2 2 3 4 4 5 6 6 6 6 
112 .114821 1 1 1 1 1 2 2 3 3 4 4 5 5 5 5  
113 .146933 1 1 1 1 1 2 2 3 3 4 4 5 5 6 5  
114 .160275 1 1 1 1 1 2 2 3 4 4 5 6 6 6 6  
115 .227580 1 1 2 2 2 2 3 4 5 5 6 7 8 8 8  
116 9.7320783-02 1 1 1 1 1 2 2 3 3 4 4 5 5 5 5 
117 .317119 0 0 0 1 1 1 1 1 2 2 2 3 3 3 3  
118 .662415 2 2 2 3 3 4 5 6 7 8 1 0 1 1 1 2 1 3 1 2  
119 .148102 1 1 1 1 2 2 2 3 4 4 5 6 7 7 7  
120 .269266 2 2 2 2 2 3 4 5 6 6 7 9 1 0 1 0 1 0  
121 .214218 1 2 2 2 2 2 3 4 5 6 7 8 9 9 9  
122 8.5638003-02 0 1 1 1 1 1 1 2 2 2 3 3 3 3 3 
123 -126181 1 1 1 1 1 1 1 2 2 2 3 3 4 4 4  
124 .la3941 1 1 1 1 1 1 2 3 3 3 4 5 5 5 5  
125 2.9661903-02 1 1 1 1 1 2 2 3 4 4 5 5 6 6 6 , 

126 -254005 1 1 1 1 1 2 2 3 4 4 5 6 7 7 7  
127 .779229 1 1 2 2 2 2 3 4 5 5 6 7 8 8 8  
128 .502946 1 1 1 2 2 2 3 4 5 5 6 7 8 8 8  
129 .803890 1 1 2 2 2 2 3 4 5 5 6 8 8 8 8  
130 4.5251343-02 0 1 1 1 1 1 1 2 2 3 3 4 4 4 3 
131 1.7174203-02 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 
133 -767155 1 1 1 1 1 2 2 3 4 4 5 6 7 7 7  
134 .111655 0 0 0 0 0 1 1 1 1 2 2 2 2 2 2  
135 .284550 1 1 1 1 1 2 2 3 3 4 5 5 6 6 6  
136 .176387 1 1 1 1 1 1 1 2 2 3 3 4 4 4 4  
137 .177939 0 0 0 0 0 1 1 1 2 2 2 2 2 2 2  
138 -127253 0 1 1 1 1 1 1 1 2 2 2 3 3 3 3  
139 .251802 1 1 1 1 1 1 1 2 2 3 3 4 4 4 4  
140 .285031 0 0 0 0 0 1 1 1 2 2 2 3 3 3 3  

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
46 4.3223243-02 100 
47 5.1688043-02 100 100 
48 6.3252413-02 100 100 100 
49 7.9371133-02 99 100 100 100 
50 9.4251143-02 98 99 100 100 100 
51 .lo4799 98 99 99 100 100 100 



L 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

.117066 

.131362 

.148037 
-167457 
.189961 
.215771 
-244829 
.276556 
.309528 
.341208 
.367989 
.385876 
. 3  91824 
-369572 
-304164 
.232113 
-175677 
.115561 
-155884 

6.055508E-02 
2.914848E-02 
1.9103833-02 
1.2946953-02 
9.3115383- 03 
8.5798593-03 
1.1896623-02 
2.7619963-02 
.lo8239 
.326910 

2.9904003-02 
1.0841243-02 
7.1251773-03 
7.0484093-03 
9.6943403-03 
1.9650833-02 
5.2346243-02 
7.6871423-02 
3.560673E-02 
4.5309873-02 
7.027439E-02 
.194774 

.358937 
8.978999E-02 

3.113598B-02 
1.0897103-02 
.540704 

3.9912903-02 
5.640122E-02 
.264730 
1.31675 

8.7732053-02 
6.0231093-02 
.E36844 

3.1783123-02 
.388458 
.I71311 

.958867 

.534730 

.114821 

.146933 

.160275 
-227580 

5.80792OE-02 

8.3369303-02 

9-7320783-02 

97 98 99 100 100 100 100 
97 98 98 99 100 100 100 
96 97 98 99 99 100 100 
95 96 97 98 99 99 99 
93 94 96 97 98 98 99 
91 93 94 97 97 98 
89 91 92 95 96 97 
87 88 90 93 94 95 
84 86 87 89 91 92 93 
81 82 84 86 87 88 90 
77 79 80 82 85 86 
74 75 77 79 80 81 82 
71 72 73 75 76 77 78 
68 68 69 70 71 71 72 
66 66 66 65 65 65 65 
66 65 64 63 62 61 61 
63 62 61 5 

43 43 43 43 43 43 43 
69 68 68 67 66 66 66 
81 80 79 78 77 77 76 

18 17 1 
29 28 2 
35 34 34 
33 32 31 3 
24 24 23 23 22 
94 14 14 

11 11 10 10 10 10 

15 15 14 1 
12 12 12 12 12 12 11 
14 14 14 13 13 
16 16 15 15 15 
7 7 7  7 7  
10 10 10 9 9  

10 10 11 11 10 
8 8 7 7 7 7 7  

10 10 10 10 10 10 10 
9 9 9 8 8 8 8  

10 10 30 10 9 9 9 
8 8 8 8 8 8 8  

11 11 11 11 10 10 10 
13 13 13 13 13 1.3 13 
8 8 8 8 8 8 7  
7 7 6 6 6 6 6  

1 0 1 0  9 9 9 9 9 
15 14 14 14 14 14 14 
6 6 5 5 5 5 5  
5 5 4 4 4 4 4  
5 5 5 5 5 5 5  
6 6 6 6 6 6 6  
8 8 8 8 7 7 7  
5 5 5 5 5 5 4  

100 
100 100 
100 100 100 
99 100 100 
99 99 100 
97 98 99 
96 97 98 
94 95 96 
91 92 93 
87 89 90 
84 85 87 
79 81 82 
73 74 75 
65 65 66 
60 60 59 
55 53 52 
42 41 40 
25 26 26 
43 43 44 
65 65 64 
75 74 73 
80 79 77 
78 77 75 
65 64 63 
41 40 40 
21 21 20 
13 13 12 
8 8 8  

15 15 14 
25 24 24 
31 31 30 
29 29 28 
22 22 22 
14 14 14 
10 10 10 
10 10 10 
16 16 16 
15 15 14 
13 13 13 
11 11 11 
13 13 13 
11 11 11 
13 13 13 
15 14 14 
7 7 7  
9 9 9  
9 9 9  
7 7 7  

10 10 10 
8 8 8  
9 9 9  
8 8 8  

10 10 10 
13 12 12 
7 7 7  
6 6 6  
9 9 9  

14 14 14 
5 5 5  
4 4 4  
5 5 5  
6 6 6  
7 7 7  
4 4 4  

100 
LOO 100 
99 100 
98 99 

95 96 
92 94 
88 90 
84 86 
76 78 
66 67 
59 59 
51 51 
39 39 
27 28 
44 
64 
72 71 
76 75 
74 
61 
39 
20 19 
12 11 
8 8  

14 13 
23 23 
30 29 
28 28 
21 21 
14 14 
10 30 
10 LO 
15 
14 14 
13 13 
11 11 
13 13 
11 11 
13 
14 
7 
9 9  
9 9  
7 7  

10 10 
8 8  
9 9  
8 8  

10 
12 
7 7  
6 6  
9 9  

14 14 
5 5  
4 4  
5 5  
6 6  
7 7  
4 4  

99 100 100 
98 99 100 
95 97 99 
92 94 96 
88 91 93 
80 83 86 
68 70 73 
59 60 61 

50 51 
38 38 39 
28 29 29 
44 44 44 
62 61 60 
70 69 67 
73 72 70 
71 69 67 
59 57 55 
37 35 34 
18 18 17 
11 10 10 
8 7 7  

13 12 12 
22 21 21 

27 27 26 
21 21 20 
14 14 14 
10 10 10 
LO 10 10 
15 15 15 
14 14 14 
12 12 12 
11 11 11 
13 12 12 

12 12 12 
14 14 14 
7 7 7  
9 8 8  
9 9 9  
6 6 6  

10 10 10 
8 8 8  

10 10 10 
8 8 8  

10 10 10 
12 12 12 
7 7 7  
6 6 6  
9 9 9  
14 14 14 
5 5 5  
4 4 4  
5 5 5  
6 6 6  
7 7 7  
4 4 4  

11 11 11 , 



117 
118 
119 
12 0 
121 
122 
123 
124 
12 5 
12 6 
12 7 
12 8 
12 9 
13 0 
13 3 
13 4 
13 5 
136 
13 7 
13 8 
13 9 
14 0 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 

.317119 

.662415 

.148102 

.269266 

.214218 
8.5638003-02 
.126181 
.la3941 

.254005 

.779229 

.502946 

.a03890 

.767155 

.111655 

.284550 

.176387 

.177939 

.127253 

.251802 

.285031 

2.9661903-02 

4 -5251343-02 

.341208 

.367989 
-385876 
.391824 
.369572 
.304164 
.232113 
.175677 
.115561 
.155884 

6.0555083-02 
2.9148483-02 
1.9103833-02 
1.294695E-02 
9.3115383-03 
8.5798593-03 
1.1896623-02 
2.7619963-02 
.lo8239 
.326910 

2.990400E-02 
1.084124E-02 
7.1251773-03 
7.048409E-03 
9.6943403-03 
1.9650833-02 
5.2346243-02 
7.6871423-02 
3.5606733-02 
4.5309873-02 
7.0274393-02 
.194774 

.358937 
8.9789993-02 

3.1135983-02 
1.0897103-02 
.540704 

3.9912903-02 
5.6401223-02 
.264730 
1.31675 

3 3 3 3 3 3 3 3 3 3 3 3 3 3  
12 12 12 12 12 12 12 12 12 12 12 12 11 11 

1 0 1 0  9 9 9 9 9 9 9 9 9 9 9 9 

3 2 2 2 2 2 2 2 2 2 2 2 2 2  
4 4 3 3 3 3 3 3 3 3 3 3 3 3  
5 5 5 5 5 5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5 5 5 5 5 5  

6 6 6 6 6 6 6 6 6 6 6 6 6 6  

9 8 8 8 8 8 8 8 8 8 8 8 8 8  

6 6 6 6 6 6 6 6 6 6 6 6 6 6  
8 8 8 8 8 8 8 8 8 8 8 8 8 8  
8 8 8 8 8 8 8 8 8 8 8 8 8 8  
8 8 8 8 8 8 8 7 7 7 7 7 7 7  
3 3 3 3 3 3 3 3 3 3 3 3 3 3  
7 6 6 6 6 6 6 6 6 6 6 6 6 6  
2 2 2 2 2 2 2 2 2 2 2 2 2 2  
6 6 6 6 6 6 5 5 5 5 5 5 5 5  
4 4 4 4 4 4 4 4 4 4 4 4 4 4  
2 2 2 2 2 2 2 2 2 2 2 2 2 2  
2 2 2 2 2 2 2 2 2 2 2 2 2 2  
4 4 4 4 4 4 4 4 4 4 4 4 4 4  
3 3 3 2 2 2 2 2 2 2 2 3 3 3  

61 62 63 64 65 66 67 68 69 70 71 72 7 3  74 
100 
100 100 
98 99 100 
96 98 99 100 
89 92 95 98 100 
76 80 84 89 96 100 
64 67 72 77 88 97 100 
53 56 60 66 78 91 98 100 
40 42 46 51 60 72 78 85 100 
28 27 24 21 13 0 -12 -22 -12 100 
43 42 41 39 35 26 18 9 9 89 100 
60 59 58 57 55 52 48 42 37 70 93 100 
6 6  65 64 64 64 63 61 57 49 56 83 98 100 
68 67 66 65 66 67 67 63 54 45 73 92 98 100 
65 64 63 62 63 65 65 63 53 36 62 84 92 97 
54 52 51 51 51 53 54 53 45 27 48 69 78 86 
33 32 31 31 31 33 34 34 29 16 30 45 53 63 
16 15 15 15 15 16 17 18 16 8 16 26 32 41 
9 9 8 8 8 9 10 13. 10 4 10 17 22 29 
7 7 7 7 7 7 6 6 5 2 5 8 1 0 1 3  
11 11 10 10 11 12 13 13 12 6 12 20 26 34 
20 19 19 19 19 19 20 20 18 9 19 29 36 46 
26 25 25 24 24 24 25 24 21 11 22 34 42 51 
26 25 24 24 24 23 23 22 19 11 20 31 38 46 
20 20 19 19 18 18 17 15 13 9 15 23 28 34 
13 13 13 13 12 11 10 9 7 6 10 14 17 21 
1 0 1 0 1 0  9 9 8 7 6 5 4 7 1 0 1 2 1 5  
1 0 1 0 1 0  9 9 8 7 6 5 4 7 1 0 1 3 1 5  
15 15 14 14 13 12 11 10 9 7 11 16 20 25 
13 13 13 13 12 11 11 10 9 6 10 15 19 23 
12 12 11 11 11 10 10 9 8 5 9 14 17 20 
10 10 10 10 10 9 8 8 7 4 8 12 14 17 
12 12 12 11 11 11 10 10 8 5 9 14 17 21 
11 11 11 11 11 10 10 9 7 4 7 11 14 16 
12 12 12 12 12 11 11 10 8 5 9 13 16 20 
14 14 14 14 14 13 12 11 10 7 12 17 20 23 
7 7 7 7 6 6 6 6 5 2 4 6 7 8  
8 8 8 8 7 7 7 7 6 4 7 1 0 1 2 1 5  
9 9 8 8 8 8 7 7 6 4 7 1 1 1 3 1 6  
6 6 6 6 6 5 5 5 4 2 4 7 9 1 1  
9 9 9 9 9 8 8 8 6 2 5 8 1 0 1 2  

2 
11 
6 
9 
8 
2 
3 
5 
5 
6 
8 
8 
7 
3 
6 
2 
5 
4 
2 
2 
4 
3 

75 

100 
95 
77 
58 
44 
18 
50 
63 
66 
57 
42 
27 
19 
19 
30 
28 
25 
20 
25 
19 
23 
27 
10 
18 
19 
14 
14 

46 



. 

102 8.7732053-02 
103 6.0231093-02 
104 .836844 
105 3.1783123-02 
106 .388458 
107 .171311 
108 5.807920E-02 
io9 .958867 
n o  -534-730 
111 8.336930E-02 
112 .114821 
113 .146933 
114 .160275 
115 .227580 
116 9.732078E-02 
117 -317119 
118 .662415 
119 .148102 
120 .269266 
121 .214218 
122 8.5638003-02 
123 .126181 
124 -183941 
125 2.9661903-02 
126 .254005 
127 .779229 
128 .502946 
129 .803890 
130 4.5251343-02 
131 1.7174203-02 
132 8.782174E-02 
133 .767155 
134 .lll655 
135 .284550 
136 .176387 
137 .177939 
138 -127253 
139 -251802 
140 .285031 

76 8-5798593-03 
77 1.189662E-02 
78 2.7619963-02 
79 .lo8239 
80 .326910 
81 2.9904003-02 
82 1.084124E-02 
83 7.1251773-03 
84 7.0484093-03 
85 9.6943403-03 
86 1.9650833-02 
87 5.2346243-02 
88 7.6871423-02 
89 3.5606733-02 
90 4.530987E-02 
91 7.0274393-02 
92 -194774 
93 8.9789993-02 
94 -358937 
95 3.1135983-02 
96 1.0897103-02 
97 .540704 
98 3.9912903-02 
99 5.640122E-02 

8 8 8 8 8 8 8 7 6 4 7 1 0 1 1  
10 10 10 10 10 9 8 7 6 4 7 10 12 
8 8 8 8 8 7 7 6 5 2 5 7 9  

10 10 10 10 10 9 8 8 6 3 6 10 13 
12 12 12 12 12 11 10 10 8 3 7 11 14 
7 7 7 7 7 6 6 6 5 2 4 7 9  
6 6 5 5 5 5 5 4 4 1 3 6 7  
9 9 9 9 9 8 8 7 6 2 4 8 9  

14 13 13 13 13 12 12 11 9 3 7 12 15 
5 4 4 4 4 4 4 4 3 1 3 5 6  

4 4 4 4 3 3 3 3 3 1 2 4 5  
5 5 5 5 4 4 4 4 3 1 3 4 6  
6 6 5 5 5 5 5 4 4 1 3 5 6  
7 7 7 7 7 6 6 6 5 1 3 6 8  
4 4 4 4 4 4 4 4 3 1 3 4 5  
2 2 2 2 2 2 2 2 1 0 1 2 3  
11 11 11 11 11 10 10 9 8 2 6 10 12 
6 6 5 5 5 5 5 5 4 1 3 5 7  
9 9 9 9 8 8 8 7 6 2 5 8 1 0  
8 8 8 8 8 7 7 6 5 2 4 7 9  
2 2 2 2 2 2 2 2 2 0 1 2 3  
3 3 3 3 3 3 3 3 2 1 2 3 4  
5 5 4 4 4 4 4 4 3 1 2 4 5  
5 5 5 5 5 5 5 4 4 1 3 5 6  
6 6 6 6 6 5 5 5 4 1 3 5 6  
8 7 7 7 7 7 7 6 5 2 4 7 8  
8 8 8 8 7 7 6 6 5 2 4 6 8  
7 7 7 7 7 7 6 6 5 2 4 7 8  
3 3 3 3 3 3 2 2 2 0 1 3 4  
0 0 0 0 0 0 0 0 0 0 0 0 1  
0 0 0 0 0 0 0 0 0 0 0 0 0  
6 6 6 6 6 6 5 5 4 1 3 5 7  
2 2 2 2 1 1 1 1 1 0 1 1 2  
5 5 5 5 5 5 5 4 4 1 3 5 6  
4 4 4 4 3 3 3 3 2 1 2 3 4  
2 2 2 2 2 2 2 2 1 0 1 2 3  
2 2 2 2 2 2 2 2 1 0 1 2 3  
4 4 4 4 3 3 3 3 3 1 2 3 4  
3 3 3 3 3 2 2 2 2 1 1 2 3  

13 
14 
10 
16 
17 
10 
9 

11 
17 
8 
7 
7 
8 
9 
7 
3 

15 
8 

11 
11 
4 
5 
6 
7 
8 

10 
9 

10 
5 
2 
1 
8 
3 
7 
5 
3 
3 
5 
4 

15 
16 
11 
19 
20 
12 
10 
13 
20 
9 
8 
8 
9 
11 
8 
4 

17 
9 

13 
12 
5 
6 
7 
9 
9 

11 
11 
11 
6 
3 
2 
9 
4 
8 
6 
4 
4 
6 
4 

76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 

93 100 
79 96 100 
65 84 94 100 
24 28 30 40 100 
71 86 85 65 37 100 
82 93 89 70 32 96 100 
81 85 77 61 26 81 94 100 
67 67 43 18 59 78 94 100 
48 46 36 27 10 38 58 81 96 100 
31 28 21 15 4 23 42 66 85 96 100 
22 21 15 9 2 18 33 53 71 83 91 100 
22 21 16 9 1 19 32 49 64 72 76 90 100 
34 29 21 13 4 23 43 67 82 86 78 73 78 100 
30 25 17 10 5 19 36 54 63 59 46 37 37 84 100 
26 22 14 8 5 16 31 46 52 46 32 25 25 75 99 
22 18 11 7 4 12 25 38 43 38 26 21 23 67 91 
26 20 13 8 7 13 27 42 47 40 24 10 11 59 79 
19 16 10 7 6 11 17 22 22 17 9 5 6 12 12 
24 19 12 8 8 12 21 29 30 24 14 7 6 15 14 
28 23 15 10 7 16 25 31 30 22 12 8 8 17 20 
9 7 5 4 5 4 7 9 9 7 4 2 2 5 6  

18 15 10 6 3 10 16 19 17 12 5 2 3 9 10 
20 16 10 6 4 10 17 22 22 16 9 5 6 11 11 

100 



100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
12 1 
122 
123 
124 
125 
126 
12 7 
12 8 
12 9 
13 0 
13 1 
13 2 
13 3 
134 
13 5 
13 6 
13 7 
13 8 
13 9 
14 0 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 

.264730 
1.31675 
8.773205E-02 
6.0231093-02 
.836844 

3 .1783 12E- 02 
.388458 
.171311 

5.8079203-02 
.958867 
.534730 

8.3369303-02 
.114821 
.146933 
.160275 
.227580 

.317119 

.662415 

.148102 

.269266 

.214218 

9.7320783-02 

8.5638003-02 
.126181 
.183941 

2.9661903-02 
.254005 
.779229 
.502946 
.803890 

4.5251343-02 
1.717420E-02 
8.7821743-02 
.767155 
.111655 
-284550 
.176387 
.177939 
.127253 
.251802 
.285031 

7.0274393-02 
.194774 

-358937 
8.9789993-02 

3.1135983-02 
1.0897103-02 
.540704 

3.9912903-02 
5.6401223-02 
.264730 
1.31675 
8.7732053-02 
6.0231093-02 
.836844 

.388458 

.171311 

3.1783123-02 

5.8079203-02 
.958867 
.534730 

8.3369303-02 
.114821 

1 4 1 1  7 5 4 6 1 2 1 7 1 7 1 3  8 5 5 8 7 

1 5 1 1  7 5 6 7 1 1 1 5 1 4 1 0  5 2 2 7 8 
17 13 8 6 7 8 14 19 19 15 9 7 6 11 11 
11 8 5 4 6 5 8 1 1 1 1  8 5 3 3 6 7 
19 15 9 6 7 9 16 21 21 16 10 6 6 11 12 
20 15 9 7 9 9 15 20 20 15 9 5 5 11 12 
12 9 6 4 5 6 9 1 2 1 2  9 5 3 3 7 7 
10 8 5 4 4 5 9 1 1 1 1  8 5 3 3 6 7 
1 3 1 0  6 5 7 6 1 0 1 2 1 2  9 5 3 3 7 8 
20 15 10 7 10 9 15 20 19 14 8 4 4 10 12 

9 7 5 3 3 5 8 1 0 1 0  7 4 2 2 6 7 
9 7 4 3 3 4 7 9 9 7 4 3 2 5 5  
8 6 4 3 4 4 6 8 8 6 3 2 2 5 5  
9 7 5 3 4 4 7 9 9 7 4 2 2 5 6  
11 9 5 4 6 5 9 1 1 1 1  8 5 3 3 6 7 
8 6 4 3 4 4 6 9 9 7 4 2 2 5 6  
4 3  2 2 2 2 3  5 5 4 2 1 1 3  3 
17 13 8 6 9 8 13 17 16 12 7 4 4 9 10 
10 7 5 4 5 4 8 1 0 1 0  8 4 3 3 6 6 
1 3 1 0  6 5 7 6 1 0 1 3 1 2  9 5 3 3 7 8 
1 2 1 0  6 5 7 6 1 0 1 2 1 2  9 5 3 3 7 8 
6 5 3 2 2 3 5 7 7 5 3 2 2 4 4  
6 5 3 2 3 3 5 7 6 5 2 1 1 4 5  
7 6 4 3 4 4 6 8 7 6 3 2 2 4 5  
9 7 4 3 4 4 7 1 0 1 0  7 4 3 3 5 6 
9 7 4 3 5 4 7 9 9 6 3 2 2 5 6  
11 8 5 4 6 5 8 1 0 1 0  7 4 2 2 6 7 
11 8 5 4 6 5 8 1 1 1 1  8 5 3 3 6 7 
11 9 6 4 6 5 9 1 1 1 1  8 4 2 2 6 7 
7 6 3 3 3 3 6 8 9 7 4 3 2 5 5  
4 3 2 1 2 2 4 6 7 5 3 2 2 4 4  
2 2 1 1 1 1 2 4 4 3  2 1 1 3  3 

9 7 5 3 5 4 7 9 9 6 3 2 2 5 6  
4 3 2 1 2 2 4 5 5 4 2 1 1 3 4  
8 7 4 3 5 4 7 9 8 6 3 2 2 5 6  
6 5 3 2 3 3 5 6 6 5 3 1 1 4 4  
4 4 2 2 2 2 4 5 5 4 2 1 1 3 3  
5 4 2 2 3 2 4 6 6 5 3 2 2 3 4  
6 5 3 2 3 3 5 6 6 4 2 1 1 3 4  
4 3 2 2 3 2 4 5 5 4 2 1 1 3 3  

1 4 1 1  7 5 7 7 1 1 1 4 1 3 1 0  5 3 3 7 8 

91 92 93 94 

94 100 
80 83 100 
10 4 25 100 
11 8 34 73 
18 12 25 26 
5 5 7 9  
9 6 9 4  
9 6 9 6  
6 5 7 6  
8 7 10 12 
7 6 8 8  
10 8 11 11 
6 6 8 1 0  

10 9 13 12 
11 9 13 15 
7 6 8 9  
6 5 7 7  
7 7 9 1 2  
11 10 14 17 
6 5 7 6  
5 4 6 6  

100 
95 

100 
41 
9 
13 
15 
11 
13 
10 
14 
10 
17 
17 
10 
9 
12 
18 
9 
7 

96 97 98 99 100 101 102 103 104 105 

100 
21 100 
57 7 100 
48 5 88 100 
24 6 10 50 100 
13 15 5 9 11 100 
19 9 8 13 31 36 100 
23 10 12 17 22 21 44 100 
12 10 5 6 5 15 12 57 100 
23 11 12 15 14 16 27 60 44 100 
19 17 8 10 9 2 5  15 21 18 35 
12 9 6 7 7 13 10 12 10 16 
11 7 6 7 6 1 0  8 1 0  8 1 4  
12 14 5 7 7 22 12 15 15 16 
18 19 7 10 11 29 17 21 22 24 
10 6 6 7 6 8 7 1 0  7 1 2  
9 5 5 6 5 7 6 8 6 1 0  



113 .146933 5 4 6 7 8 8 7 4 5 5 1 0  7 9 8 1 0  
114 .160275 6 5 7 8 9 1 0  8 5 6 6 1 2  8 1 1 . 9 1 2  
115 -227580 7 6 8 10 11 11 11 5 7 7 16 10 13 12 15 
116 9.7320783-02 5 5 6 7 8 9 7 5 6 5 10 8 10 8 11 
117 .317119 3 3 4 4 4 5 4 2 3 3 5 4 5 4 6  
118 .662415 10 9 12 15 16 16 17 6 9 9 25 15 19 19 21 
119 .148102 6 5 7 8 1 0 1 0  9 5 6 6 1 2  9 1 2 1 0 1 3  
120 .269266 8 7 10 12 12 12 13 5 7 7 21 12 15 15 17 
121 .214218 7 7 10 11 12 12 12 5 7 7 19 11 14 14 16 
122 8.5638003-02 4 3 5 5 6 7 5 5 6 4 7 6 8 6 9 
123 .126181 4 4 5 6 7 7 6 4 5 4 9 6 8 7 9  
124 .la3941 5 4 6 7 8 7 7 3 5 5 1 1  7 9 9 1 0  
125 2.9661903-02 6 5 7 8 9 10 8 4 6 6 12 8 11 9 12 
126 -254005 6 5 7 8 9 9 9 4 5 6 1 4  8 1 1 1 1 1 2  
127 .779229 6 6 8 30 10 10 11 4 6 6 17 10 12 13 13 
128 -502946 7 6 8 10 11 10 11 4 6 6 17 10 13 13 14 
129 .803890 7 6 8 9 10 10 11 4 6 6 17 9 12 12 14 
130 4.5251343-02 5 4 6 7 8 8 6 § 6 5 9 7 9 8 10 
131 1.7174203-02 4 3 5 5 6 7 4 5 6 4 6 5 8 5 9 
132 8.7821743-02 2 2 3 3 4 5 2 3 4 3 4 4 5 4 6 
133 .767155 6 5 7 8 9 8 9 4 5 5 1 4  8 1 0 1 1 1 2  
134 .111655 3 3 4 4 5 5 4 3 4 4 6 5 6 5 7  
135 .284550 5 5 7 8 8 8 8 3 5 5 1 3  7 1 0 1 0 1 1  
136 .176387 4 3 5 6 6 6 6 3 4 4 9 6 8 7 9  
137 -177939 3 3 4 4 5 5 4 3 4 3 7 5 6 5 7  
138 .127253 3 3 4 5 6 6 5 3 4 4 7 5 7 6 8  
139 -251802 4 3 5 6 6 6 6 3 4 4 9 5 7 7 8  
140 .285031 3 3 4 4 5 4 5 2 3 3 7 4 6 6 6  

106 
io6 .388458 100 
107 .171311 19 
108 5.6079203-02 14 
109 -958867 26 
110 .534730 36 
111 8.3369303-02 12 
112 .114821 10 
113 .146933 13 
114 .160275 15 
115 .227580 20 
116 9.7320783-02 13 
117 .317119 7 
118 .662415 32 
119 .148102 16 
120 .269266 25 
121 -214218 24 
122 8.5638003-02 10 
123 .126181 12 
124 .183941 14 
125 2.9661903-02 16 
126 .254005 18 
127 .779229 21 
128 -502946 22 
129 .803890 21 
130 4.5251343-02 13 
131 1.7174203-02 9 
132 8.782174E-02 6 
133 .767155 18 
134 .111655 9 
135 .284550 17 
136 .176387 12 
137 .177939 9 
138 .127253 10 
139 .251802 12 
140 .285031 9 

107 108 109 110 111 112 

100 
12 100 
13 14 100 
19 18 30 100 
9 0 8 17 100 
7 8 7 11 21 100 
8 7 10 15 7 11 
9 8 1 2 1 7  8 7 

11 9 16 24 9 8 
8 7 1 0 1 5  8 7 
4 4 6 8 4 3  
17 13 26 37 12 10 
10 8 13 19 8 7 
13 10 21 30 10 8 
13 10 19 28 10 9 
7 6 7 1 1  8 7 
8 6 9 1 4  7 6 
8 6 1 1 1 7  7 6 
9 8 1 2 1 9  9 7 
10 8 15 21 8 6 
11 8 18 25 8 7 
12 9 18 26 8 7 
12 9 18 25 8 7 
8 7 1 0 1 5  9 8 
7 7 6 1 0  9 8 
5 5 4 6 6 5  

10 7 15 21 7 6 
6 5 6 1 0  6 6 
9 7 1 3 2 0  7 6 
7 6 1 0 1 5  6 5 
6 5 7 1 1  6 5 
6 5 0 1 2  6 5 
7 5 9 1 4  6 5 
5 4 7 1 1  5 4 

113 114 115 116 117 118 119 

100 
10 100 
9 15 100 
7 8 11 100 
4 5 5 8 100 
13 16 21 16 1 100 
8 9 12 10 6 17 100 
10 12 17 11 6 26 32 
10 12 16 11 6 24 14 
6 7 8 7 4 1 0  8 
6 7 9 7 3 1 3  9 
6 8 1 0  7 4 1 5  9 
8 9 12 9 4 16 11 
8 9 12 8 5 19 11 
9 10 14 9 5 22 11 
9 11 15 10 5 23 12 
9 10 14 9 5 22 12 
7 8 1 0  8 4 1 3  9 
6 7 8 8 3 1 0  8 
4 4 5 5 2 6 5  
7 9 12 8 4 19 10 
5 6 7 6 3 9 7  
7 9 11 8 4 17 10 
6 7 9 6 3 1 3  8 
5 5 7 5 3 1 0  6 
5 6 7 6 3 1 1  7 
5 6 8 6 3 1 2  7 
4 5 7 5 3 1 0  6 

120 

100 
21 
9 

12 
12 
13 
15 

18 
18 
11 
8 
5 

15 
8 

14 
10 
8 
9 

10 
8 

ia 



12 1 
12 2 
123 
124 
125 
126 
12 7 
12 8 
12 9 
13 0 
13 1 
132 
13 3 
13 4 
13 5 
136 
13 7 
13 8 
13 9 
14 0 

12 1 
.214218 100 

8.5638003-02 11 
.126181 11 
.la3941 12 

2.966190E-02 13 
.254005 15 
.779229 17 
.502946 18 
.a03850 17 

4.5251343-02 12 
1.7174203-02 9 
8.7821743-02 6 
.767155 14 
.111655 8 
.284550 14 
.176387 11 
.177939 8 
.127253 9 
-251802 10 
.285031 8 

122 123 124 125 126 127 128 129 130 131 

100 
14 100 
7 8  
11 9 
7 8  
7 9  
8 10 
8 9  
10 8 
11 9 
7 6  
7 8  
7 7  
7 8  
7 7  
6 6  
7 7  
6 6  
5 5  

100 
17 
10 
10 
11 
11 

8 
7 
5 
9 
6 
9 
7 
6 
6 
7 
5 

100 
37 100 
14 14 100 
14 14 16 100 
14 14 17 17 100 
13 8 9 14 39 100 
13 7 6 9 17 34 
8 5 4 5 5 9  
10 11 13 13 13 9 
9 7 6 7 7 9  
11 11 12 13 12 9 
9 8 9 9 9 8  
8 6 7 7 7 7  
9 7 8 8 8 8  
8 8 9 9 9 7  
7 6 7 7 7 6  

136 137 138 139 140 
136 .176387 100 
137 .177939 10 100 
138 .127253 7 8 100 
139 .251802 6 5 12 100 
140 .285031 6 4 6 9 100 

100 
60 
12 
14 
9 
7 
8 
8 
7 
6 

132 133 134 135 

100 
7 100 
8 11 100 
6 10 9 100 
5 8 6 1 0  
5 6 6 7  
6 7 7 7  
5 8 5 8  
4 6 5 6  



Table €3.3. The averaged fission cr 
structure of the L 

E-min 
.00001 
.00010 
. 0 0 0 5 0  
-00075 
.00100 
,00120 
.00150 
.00200 
00250 

. 0 0 3 0 0  

.) 00400 

.00500 

.00750 

.01000 
-02530 
.03000 
.04000 
* 05000 
e 06000 
.07000 
. 0 8 0 0 0  

.09000 

.10000 

.12500 

.15000 

.17500 
e 20000 
.22500 
.25000 
.27500 
.30000 
.32500 
* 35000 
.37500 
.40000 
,45000 
.50000 
.55000 
. 6 0 0 0 0  

.62500 

.650OO 
* 70000 
.75000 
.80000 

. .85000 
.90000 

51 

uncertainty 
18.5963 
6.98302 
4.53713 
3.82326 
3.40342 
3.07259 
2.69995 
2.37721 
2.14798 
1 90561 
1.67769 
1 42767 
1.20339 
.867325 
.674359 
.597177 
.521487 
.467251 
-426304 
.394414 
.369163 
.349096 
I324493 
.307308 
.311966 
-340564 
.394405 
.471920 
.556849 
-578301 
.507905 

.363199 

.306456 

.241523 
-187267 
.157152 
.139923 
131773 
,128000 
124244 
-122065 
-123078 
-127737 
.137284 
.148893 

. m a 3 5  



.92500 
-95000 
.97500 

1.00000 
1.01000 
1.02000 
1.03000 
1.04000 
1.05000 
1.06000 
1.07000 
1.08000 
1.09000 
1.10000 
1.1lOOO 
1.12000 
1.13000 
1.14000 
1.15000 
1.17500 
1.20000 
1.22500 
1 a 25000 
1.30000 
1.35000 
1.40000 
1.45000 
1.50000 
1.59000 
1.68000 
1.77000 
1.86000 
1.94000 
2.00000 
2.12000 
2.21000 
2.30000 
2.38000 
2 -47000 
2.57000 
2.67000 
2.77000 
2.87000 
2.97000 
3.00000 
3.05000 
3 + 15000 
3.50000 
3.73000 
4.00000 
4.75000 

.95000 
-97500 

1.00000 
1.01000 
I. 02000 
1.03000 
1.04000 
1.05000 
1.06000 
1.07000 
1.08000 
1.09000 
1.10000 
1.11000 
1.12000 
1.13000 
1.14000 
1.15000 
1.17500 
1" 20000 
1.22500 
1 .) 25000 
1 e 30000 
1.35000 
1.40000 
1.45000 
1.50000 
1.59000 
1.68000 
1 - 77000 
1 86000 
1 94000 
2.00000 
2.12000 
2.21000 
2.30000 
2.38000 
2.47000 
2.57000 
2 I 67000 
2.77000 
2.87000 
2.97000 
3.00000 
3.05000 
3.15000 
3.50000 
3.73000 
4.00000 
4.75000 
5.00000 

58.4451 
61 e 0653 
64.8361 
68.3133 
70.7464 
73.5300 
76.7039 
80.3045 
84 -3560 
88.8570 
9 3  * 7573 
98.9250 
104.102 
108.861 
112 581 
114.501 
113.882 
110.264 
96.9214 
72.1460 
50.6633 
36.3258 
25.7888 
22 7469 
19.5050 
17.4375 
16.2846 
15.3101 
14.4648 
13.8523 
13 -4379 
13.4916 
15.7053 
22.1858 
11.9067 
11 - 0080 
10.5165 
10.0487 
9.43132 
8.27215 
7.54267 
15 5652 
20.3928 
23 a 5603 
27.8529 
45.5982 
26.4081 
58.4540 
4.10850 
3.82010 
12.6862 

.159901 

.174443 

.193893 

.211444 

.223565 

.237546 

.253811 

.272905 

.295513 

.322434 

.354468 

.392126 
-435067 
.481292 
.526388 
.563542 
.585136 
.585714 
.528190 
.404452 
.301015 
.266552 
.164916 
.163340 

8.0345053-02 
5.5558283-02 
4.6610753-02 
4.2622343-02 
4.1284903-02 
4.1287773-02 
4.2783883-02 
4.9367793-02 
8.8164973-02 
.229782 

5.020069E-02 
4.1196573-02 
4.0074903-02 
4.1308873-02 
4.5151853-02 
5.1422653-02 
4.4359293-02 
.lo2690 

7 -4855313-02 
8.560026E-02 
.lo3628 
.220052 
-102412 
.340425 

4.2355283-02 
3.1206933-02 
.196341 

52 



5.00000 5.40 
5.4000 
6.0000 
6.2500 
6.50000 6.750 
6.75000 7.00000 
7.00000 7.1 
7.15000 8. 
8.10000 
9.10000 1 

10.00000 
11.50000 
11.90000 
12.90000 
13.75000 
14.4OOOO 
15.10000 
16.00000 
17.00000 
18.50000 
19.00000 

35.50000 

39.10000 39. 

41 00000 
42.40000 44. 
44.00000 45. 

9.75708 

5.5052673-02 
6.6755053-02 
-292287 
I 648270 

6.9988673-02 
6.77212 
.65377 

3.9185703- 
.534681 
.204406 

6.685724E 
.390133 
.414579 
.lo3340 
-224548 
.128357 
-144299 
-183982 
.117144 
.231700 
.665766 
.143214 
.188824 
-176196 
.130418 
.lo3166 
.133§43 

.264303 

.556980 

.424234 

.888071 

5.8316783-02 

9.5984143-02 
-750038 
-121599 
.209174 
.141342 
.223800 
.158575 
.252002 
.284682 

53 



Table B.4. The correlation matrix of the fission cross sections for the lowest 140 groups of the 238 - 
group structure o f  the LAW library. The absolute errors are given in column 2 of the table, and the 

correlation coefficients (x 100) follow. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

18.5963 
6.98302 
4.53713 
3.82326 
3.40342 
3,07259 
2.69995 
2.37721 
2.14798 
1.90561 
1.67769 
1.42767 
1.20339 
.e67325 
.674359 
.597177 
.521487 
.467251 
.426304 
.394414 
.369163 
.349096 
.324493 
.307308 
.311966 
.340564 
.394405 
.471920 
.556849 
-578301 
.507905 
.428355 
.363199 
.306456 
-241523 
.le7267 
.157152 
.139923 
.131773 
.128000 
.124244 
-122065 
.123078 
.127737 
.137284 
.148893 
.159901 
.174443 
-193893 
.211444 
.223565 
-237546 
.253811 
.272905 
-295513 
.322434 
.3 54468 
.392126 
.435067 

1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5  
100 
100 100 
100 100 100 
100 100 100 100 
100 100 100 100 100 
100 100 100 100 100 100 
100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
99 99 99 99 99 99 99 99 99 99 99 99 100 100 100 
99 99 99 99 99 99 99 99 99 99 99 99 99 99 100 
98 98 98 98 98 98 98 98 98 98 98 99 99 99 99 
97 97 98 98 98 98 98 98 98 98 98 98 98 98 99 
96 96 96 96 96 96 97 97 97 97 97 97 97 97 98 
95 95 95 95 95 95 95 95 95 95 95 95 96 96 97 
92 92 92 92 92 92 92 92 92 92 92 92 92 93 94 
84 84 84 84 84 84 84 84 84 84 85 85 85 86 87 
73 73 73 73 73 73 73 73 73 73 74 74 74 75 77 
60 60 60 60 60 60 60 60 60 60 60 60 61 62 64 
48 48 48 48 48 48 48 48 48 48 48 48 48 49 51 
39 40 40 40 40 40 40 40 40 40 40 40 40 41 42 
36 36 36 36 36 36 36 36 36 36 36 36 36 37 37 
37 37 3'7 37 37 37 37 37 37 37 37 37 37 37 37 
38 38 38 38 38 38 38 38 38 38 38 38 38 39 39 
38 38 38 38 38 38 38 38 38 38 38 38 39 39 40 
39 39 39 39 39 39 39 39 39 39 39 39 40 41 42 
42 43 43 43 43 43 43 43 43 43 43 43 43 44 45 
51 51 51 51 51 51 51 51 51 51 51 51 52 52 53 
63 63 63 63 63 63 63 63 63 63 63 63 63 64 65 
73 73 73 73 73 73 73 73 73 73 73 73 73 73 74 
79 79 79 79 79 79 79 79 79 79 79 79 80 80 80 
83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 
84 84 84 84 84 84 84 84 84 84 84 84 84 84 85 
85 85 85 85 85 85 85 85 85 85 85 85 85 86 86 
85 85 85 85 85 85 85 85 85 85 85 85 86 86 86 
84 84 84 84 84 84 84 84 84 84 84 84 84 84 85 
80 80 80 80 80 80 80 80 80 81 81 81 81 81 81 

75 75 75 75 75 75 75 75 75 75 75 75 75 76 76 
69 69 69 69 70 70 70 70 70 70 70 70 70 70 71 
65 65 65 65 65 65 65 65 65 65 65 65 65 66 66 
59 59 59 59 59 59 59 59 60 60 60 60 60 60 61 

48 48 48 48 48 48 48 48 48 48 48 48 48 49 49 
44 44 44 44 45 45 45 45 45 45 45 45 45 45 46 
41 41 41 41 41 41 41 41 41 41 41 41 41 42 42 
37 37 37 37 37 37 37 37 37 37 37 38 38 38 39 
33 33 33 33 33 33 33 33 33 33 34 34 34 34 34 
29 29 29 29 29 29 29 29 29 29 29 30 30 30 30 
25 25 25 25 25 25 25 25 25 25 25 25 25 26 26 
21 21 21 21 21 21 21 21 21 21 21 21 21 22 22 
18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 

53 53 53 53 53 53 53 53 53 53 53 53 53 54 54 

54 



60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
3.14 
115 
116 
117 
118 
119 
12 0 
12 1 
122 
123 
124 

.481292 13 13 

.526388 12 12 
-563542 13 13 
.585136 15 15 
.585714 17 17 
-528190 23 23 
.404452 27 27 
.301015 23 23 
.266552 13 13 
.164916 14 14 
.163340 19 19 

8.034505E-02 32 32 
5.5558283-02 43 43 
4.6610753-02 50 50 
4.2622343-02 56 56 
4.1284903-02 60 60 
4.1287773-02 61 61 
4.2783883-02 60 60 
4.9367793-02 52 52 
8.8164973-02 30 30 
.229782 16 16 

5.0200693-02 46 46 
4.1196573-02 55 55 
4.0074903-02 55 55 
4.1308873-02 51 51 
4.5151853-02 42 
5.1422653-02 28 
4 -4359293-02 18 
.lo2690 15 

7.4855313-02 23 23 
8.5600263-02 21 21 
-103628 18 18 
.220052 17 17 
-102412 26 26 
.340425 9 9  

4.2355283-02 22 22 
3.1206933-02 36 
.196341 8 

5.5052673-02 32 
6.6755053-02 15 
-292287 7 
.648270 11 11 

6.9988673-02 18 18 
6.772120E-02 10 10 
-653770 4 4  

.534681 

.204406 

.390133 
-414579 13 13 
.lo3340 15 15 
.224548 8 8  
.128357 8 8  
.144299 7 7  
.183982 7 7  
.117144 10 
.231700 5 5  
.665766 10 10 
.143214 7 7  
.188824 8 8  
.176196 7 9  
.13 04 18 7 7  
.lo3166 7 7  
.133543 4 4  

3.9185703-02 30 

6.6857243-02 17 

13 13 13 13 13 13 13 13 13 
12 12 12 12 12 12 12 12 12 
13 13 13 13 13 13 13 13 13 

15 15 15 15 15 14 
17 17 17 17 17 17 17 17 17 
23 23 23 23 23 23 23 23 23 
27 27 27 27 27 27 27 27 27 
23 23 23 23 23 23 23 23 23 
13 13 13 13 13 13 13 13 13 
14 14 14 14 14 14 14 14 14 
19 19 19 19 19 19 19 19 19 
32 32 32 32 32 32 32 32 32 

43 43 43 43 43 
50 51 51 51 51 
56 56 56 56 56 
60 60 60 60 60 

1 61 61 61 61 61 61 61 
0 60 60 60 60 60 60 60 
2 52 52 52 52 52 52 52 
0 30 30 30 30 30 30 30 

16 16 16 16 26 
46 46 46 46 46 
55 55 55 55 55 
55 55 55 55 55 
51 51 51 51 51 
42 42 42 42 42 

18 18 18 18 18 
5 15 15 15 15 15 
3 23 23 23 23 23 

21 21 21 21 21 21 
18 18 18 18 18 

17 17 17 17 17 17 
26 26 26 26 26 27 27 27 27 
9 9 9 9 9 9 9 9 9  

2 22 22 22 22 22 
37 37 37 37 37 
8 8 8 . 8  8 

32 32 32 32 32 
15 15 15 15 15 
7 7 7 7 7  
11 11 11 11 11 
18 18 18 18 18 
10 10 10 10 10 
4 4 4 4 4  

30 30 30 31 31 
11 11 11 11 11 
11 11 11 11 11 
17 17 17 17 17 

6 6 6 6 6 6  
3 13 13 13 13 13 

15 15 15 15 15 
8 8 8 8 8 8  

8 8 8 8 8 8 8 8 8  
7 7 7 7 7 7 7 7 7  
7 7 7 7 7 7 7 7 7  

10 10 10 10 10 10 10 10 10 
5 5 5 5 5 5 5 5 5  

0 10 10 10 10 10 
7 7 7 7 7 7  

8 8 8 8 8 8 8 8 8  
7 7 7 7 7 7 7 7 7  
7 7 7 7 7 7 7 7 7  
7 7 7 7 7 7 7 7 7  
4 4 4 4 4 4 4 4 4  

28 28 28 2 8  28 

13 13 13 13 
12 12 12 12 
13 12 12 12 
14 14 14 14 
17 17 17 17 
23 23 23 23 
27 27 27 28 
23 23 23 23 
13 13 13 13 
14 14 14 14 

43 43 43 43 
51 51 50 50 
56 56 56 56 
60 60 60 60 
61 61 61 61 

16 16 16 16 
46 46 46 46 

55 56 56 
55 55 56 

51 51 51 51 
42 42 42 43 
28 28 28 29 
19 19 19 20 
15 15 16 16 
23 24 24 24 
21 21 22 22 
18 18 19 19 
17 17 17 17 
27 27 27 27 
9 9 9 9  

23 23 23 23 
37 37 37 38 
8 9 9 9  

32 32 32 32 
15 15 15 15 
7 9 7 7  

11 11 11 11 
18 18 18 18 
10 10 10 11 
4 4 4 4  
31 31 31 31 
11 11 12 12 
11 11 11 11 
17 17 18 18 
6 6 6 6  

13 13 13 13 
15 15 15 15 
8 8 8 8  
8 8 8 8  
7 7 7 7  
7 7 7 7  
10 10 10 10' 
5 5 5 5  

10 10 10 10 
7 7 7 7  
9 9 9 9  
7 7 7 7  
7 7 7 7  
7 7 7 7  
4 4 4 4  



12 5 
126 
127 
12 8 
12 9 
13 0 
13 1 
13 2 
13 3 
134 
13 5 
13 6 
13 7 
13 8 
13 9 
14 0 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

5.8316783-02 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
.264303 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  
.556980 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
.424234 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
-888071 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9.1353853-02 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
5.3425053-02 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
9,5984143-02 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
-750038 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

.209174 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

.141342 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

.223800 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
-158575 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
-252002 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
.2a4682 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2  

.121599 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
.597177 100 
.521487 100 100 
.467251 100 100 100 
.426304 100 100 100 100 
.394414 99 99 100 100 100 
.369163 98 99 99 100 100 100 
-349096 97 98 99 99 100 100 100 
.324493 95 96 96 97 98 99 100 100 
.307308 88 89 91 92 94 95 96 99 100 
.311966 78 79 81 83 85 87 89 93 98 100 
-340564 65 67 68 71 73 76 78 84 91 97 100 
.394405 52 54 55 57 60 62 65 71 80 89 97 100 
.471920 42 43 45 46 48 50 52 56 64 74 84 95 100 
.556849 37 38 38 39 39 40 41 43 47 54 63 77 93 100 
.578301 37 37 37 37 38 38 38 38 39 41 46 57 75 93 100 
.507905 40 40 41 41 42 42 43 44 44 44 45 48 57 74 91 
.428355 41 42 43 44 46 47 48 51 53 54 52 48 46 51 69 
.363199 43 44 45 47 49 50 52 56 60 62 59 52 42 37 49 
-306456 46 47 49 51 52 54 56 60 65 67 65 56 42 31 38 
.241523 54 55 56 58 59 61 63 66 70 72 70 61 45 30 31 
.187267 65 66 67 68 69 70 71 74 76 76 73 64 49 32 29 
.157152 74 75 75 76 77 77 78 79 80 78 73 64 50 35 30 

.131773 83 84 84 84 84 84 84 84 82 77 70 61 49 37 32 

.128000 85 85 85 85 85 85 85 84 82 77 69 60 49 37 32 

.124244 86 86 86 86 86 86 86 85 82 76 68 58 47 37 33 

.122065 86 86 86 86 86 86 85 84 80 74 65 55 46 37 33 

.123078 85 85 85 85 85 84 84 82 78 72 5 3  53 43 36 32 

.127737 82 82 82 82 82 81 81 79 75 69 59 49 41 34 31 

.137284 76 77 77 77 77 77 76 75 71 64 55 46 37 31 30 

.I48893 71 71 71 72 72 71 71 70 66 60 51 42 34 29 28 

.159901 67 67 67 67 67 67 67 66 63 57 48 39 32 27 26 

.174443 61 61 62 62 62 62 62 61 58 52 45 36 29 25 25 

.193893 55 55 55 56 56 56 56 55 52 48 40 33 26 23 23 

.211444 49 50 50 5Q 51 51 51 50 48 44 37 30 24 21 21 
-223565 46 47 47 47 47 48 48 47 45 41 35 28 23 20 20 
.237546 43 43 43 44 44 44 44 44 42 38 33 26 21 18 19 
.253811 39 39 40 40 40 40 40 40 38 35 30 24 19 17 17 
-272905 35 35 35 36 36 36 36 36 35 32 27 22 18 16 16 
.295513 31 31 31 32 32 32 32 32 31 28 24 20 16 14 15 
.322434 26 27 27 27 27 28 28 28 27 25 21 18 14 13 13 
.354468 22 22 23 23 23 23 23 23 23 21 18 15 13 11 12 
.392126 18 19 19 19 19 19 19 19 19 18 15 13 11 10 11 
.435067 15 15 15 16 16 16 16 16 16 15 13 11 10 9 10 
.481292 13 13 13 13 13 13 13 13 13 12 11 10 9 8 9 

-563542 12 12 12 12 12 12 12 12 12 11 10 9 8 8 9 

.139923 80 81 81 81 82 82 82 82 81 78 72 62 50 37 31 

.526388 12 12 12 12 12 12 12 12 12 11 io 9 a 8 9 



4 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
10 1 

2 
103 
104 
10 5 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
12 0 
12 1 
122 
123 
124 
12 5 
12 6 
12 7 

.585136 

.585714 
-528190 
.404452 
-301015 
.266552 
.164916 
.163340 

8.0345053-02 
5.5558283-02 
4.6610753-02 
4 -2622343-02 
4 128490E-02 
4.1287773-02 
4.2783883-02 
4 -9367793-02 
8.8164973-02 
.229782 

5.0200693-02 
4.1196573-02 
4.0074903-02 
4.1308873-02 
4.5151853-02 
5.1422653-02 
4.4359293-02 
-102690 

7.4855313-02 
8.5600263-02 
.lo3628 
.220052 
.lo2412 
-340425 

4.2355283-02 
3 - 1206933-02 
.196341 

5.5052673-02 
6.6755053-02 
.292287 
.648270 

6.998867E-02 
6.7721203-02 
.653770 

.534681 

.204406 

- 390133 
.414579 
,103340 
.224548 
.128357 
.144299 
-183982 
.117144 
.231700 
.665766 
.143214 
.188824 
.I76196 
.130418 
.lo3166 
* 133543 

.264303 

.556980 

3.9185703-02 

6.6857246-02 

5.8316783-02 

14 14 14 14 14 14 14 14 13 12 11 10 9 
17 17 17 17 17 17 17 16 15 14 12 11 10 
23 23 23 23 23 23 23 22 21 19 17 14 13 

24 24 24 24 25 25 25 24 22 19 16 12 
13 14 14 14 14 14 15 14 14 12 10 8 

28 28 28 28 28 28 28 26 24 21 17 14 

1 4  15 15 15 15 15 15 1 5  15 14 13 11 a 
0 20 21 21 21 20 19 16 1 

33 33 33 33 34 34 34 34 33 30 26 21 16 
43 43 44 44 44 44 44 44 42 39 34 28 22 

1 51 51 51 50 48 44 38 3 
56 56 55 53 48 4 

60 60 60 60 60 60 60 58 55 50 4 
61 61 61 61 60 57 51 44 36 29 

0 60 59 56 50 43 35 28 
2 52 51 49 44 38 31 25 

30 30 30 30 30 30 30 30 29 26 23 20 16 
15 15 15 14 12 11 9 
47 46 44 40 34 27 22 
57 57 54 49 41 33 25 
58 57 55 50 42 33 26 

24 54 53 51 47 40 
46 45 44 40 34 20 
32 32 31 29 25 14 
24 25 25 23 20 10 
18 18 18 17 14 8 
26 26 26 23 20 12 
24 24 24 22 19 11 
21 21 21 19 17 14 11 
17 17 16 15 13 31 10 
27 27 26 24 21 17 15 
10 10 10 9 8 7 7 

23 24 24 26 26 25 23 20 16 12 
41 41 42 42 41 37 31 24 17 

9 9 9 9 9 9 9 9 9 8 9 6 5  
33 33 33 33 33 33 33 33 31 29 24 19 15 
16 16 16 17 17 17 17 17 16 14 11 8 
7 7 7 7 7 7 7 7 7 7 6 5 5  

11 11 13 11 11 11 11 11 10 10 8 7 6 
19 18 18 16 14 11 9 
13 13 13 12 11 8 6 

4 4 4 4  4 4 4 4 4 4 3 3  
31 31 31 31 31 31 31 31 29 26 22 18 15 

12 11 11 10 9 8 7 
11 11 10 9 8 9 6 

6 6 6 6 6 6 5 5 4 4  
13 13 13 12 10 9 8 
16 15 15 13 11 9 8 
8 8 8 7 6 5 5  
8 8 7 6 6 5 4  
8 8 7 7 6 5 4  

7 8 8 8 8 8 8 8 7 7 6 5 4  
i o  10 io io io io io io io 9 a 6 5 
5 5 5 5 5 5 5 5 5 4 4 3 3  

10 10 10 10 11 11 11 10 10 9 8 7 6 
7 7 7 7 7 7 7 7 -7 6 5 4 4 
9 9 9 9 9 9 9 9 8 8 7 6 5  
7 7 7 7 7 7 7 7 7 6 6 5 4  
7 7 7 7 7 7 7 7 6 6 5 4 4  
7 7 7 7 7 7 7 7 6 6 5 4 4  
4 4 4 4 4 4 4 4 4 4 3 3 2  
8 8 8 8 8 8 8 7 7 5 4 4  
6 6 6 6 6 6 6 6 6 5 4 4 3  
5 5 5 5 5 5 5 4 4 4 3 3 3  

i a  18 17 15 13 11 9 

9 
10 
12 
13 
10 
6 
6 
8 

13 
17 
20 
22 
24 
24 
23 
21 
13 
8 

18 
21 
21 
19 
16 
11 
7 
7 

10 
9 
9 
9 

13 
7 

10 
14 
4 
13 
7 
4 
6 
8 
5 
3 

13 
7 
6 
8 
3 
7 
7 
5 
4 
4 
4 
5 
3 
6 
4 
4 
4 
3 
3 
2 
3 
3 
3 

9 
10 
12 
13 
10 
5 
5 
7 

12 
16 
19 
21 
22 
23 
23 
20 
12 
7 

19 
22 
22 
20 
17 
11 
9 
7 

11 
10 
9 
9 

13 
7 

11 
16 
4 

13 
8 
4 
6 
8 
6 
3 

7 
6 
8 
4 
7 
7 
5 
4 
4 
4 
5 
3 
6 
4 
5 
4 
3 
3 
2 
4 
3 
2 

1 3  

57 



12 8 
12 9 
13 0 
13 1 
132 
13 3 
134 
13 5 
13 6 
13 7 
13 8 
13 9 
14 0 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

.424234 4 4 4 4 4 4  

.a88071 3 3 3 3 3 3  
9.1352853-02 9 9 9 9 9 8 
5.3425053-02 8 8 8 8 8 8 
9.5984143-02 4 4 4 4 4 4 
.750038 4 4 4 4 4 4  
.121599 6 6 6 6 6 6  
.209174 4 4 4 4 4 3  
.141342 3 3 3 3 3 3  
.223800 3 3 3 3 3 3  
.158575 2 2 2 2 2 2  
.252002 4 4 4 4 4 4  
.284682 2 2 2 2 2 2  

31 32 33 34 35 36 
-507905 100 
.428355 91 100 
-363199 76 95 100 
.306456 64 88 98 100 
.241523 53 78 92 98 100 
.la7267 46 68 83 91 97 100 
.157152 42 60 74 83 92 98 
.139923 40 55 67 76 86 95 
.131773 33 51 62 71 81 91 
.128000 38 49 59 68 78 89 
.124244 38 47 56 64 74 86 
.122065 37 44 51 58 69 81 
.123078 36 41 47 54 64 76 
* 127737 34 38 43 49 58 70 
.137284 32 35 39 44 52 63 
.148893 30 33 35 39 47 58 
-159901 29 31 33 36 43 53 
-174443 27 29 30 33 39 49 
.193893 25 26 27 30 35 43 
.211444 23 24 25 27 32 39 
.223565 22 23 24 25 30 37 
.237546 21 22 22 24 27 34 
.253811 19 20 21 22 25 31 
-272905 18 19 19 20 23 28 
.295513 17 17 17 18 20 25 
.322434 15 16 16 16 18 21 
.354468 14 14 14 14 16 18 
.392126 12 13 13 13 13 15 
.435067 11 11 11 11 12 13 
.481292 10 10 10 10 10 11 
.526388 10 10 10 10 10 10 
.563542 10 10 10 10 10 10 
.585136 10 10 10 10 11 11 
-585714 11 11 11 11 12 13 
-528190 13 13 13 14 15 17 
.404452 14 15 15 16 18 21 
-301015 12 13 14 14 16 19 
.266552 7 8 9 10 11 13 
-164916 7 9 10 12 13 14 
.163340 9 10 11 13 15 18 

8.0345053-02 14 17 19 21 25 30 
5.5558283-02 19 22 25 28 33 39 
4.6610753-02 22 26 29 32 38 44 
4.2622343-02 24 28 31 35 41 47 
4.1284903-02 25 29 33 36 42 48 
4.1287773-02 26 30 33 36 42 48 
4.2783883-02 26 29 32 35 41 47 
4.9367793-02 22 26 29 32 37 42 
8.8164973-02 13 16 19 21 25 29 
-229782 7 9 10 12 14 16 

4 4 4 4 3  
3 3 3 3 3  
8 8 7 6 5  
8 8 7 7 6  
4 4 4 4 3  
4 4 4 3 3  
6 6 5 5 4  
3 3 3 3 2  
3 3 3 3 2  
3 3 3 3 2  
1 1 1 1 1  
4 4 4 3 3  
2 2 2 1 1  

37 38 39 40 41 

100 
99 100 
97 100 100 
96 99 100 100 
93 97 99 100 100 
89 95 97 98 99 
85 91 94 96 98 
79 86 90 92 95 
73 80 85 87 90 

62 70 75 78 82 
57 65 69 72 77 
51 58 63 66 70 
46 53 5 8  60 65 
43 50 54 57 61 
40 46 50 53 57 
37 42 46 49 52 
33 38 41 44 47 
29 33 36 39 42 
25 29 31 33 36 
21 24 26 27 30 
17 19 21 22 23 
14 15 16 17 18 
11 12 12 12 13 
10 10 10 10 10 
10 10 9 9 8 
11 11 10 10 9 
13 13 13 12 12 
19 20 20 20 19 
24 26 28 28 29 
22 25 26 27 28 
14 15 15 15 16 
15 16 16 17 17 
21 23 25 25 27 
34 37 39 40 41 
43 46 48 49 50 
48 51 52 53 53 
51 54 54 54 54 
52 55 55 55 54 
52 55 55 55 54 
51 53 54 54 53 
46 49 49 49 49 
31 33 33 33 33 
17 18 18 18 18 

67 75 79 8 2  a6 

3 2 2  
3 2 2  
5 4 4  
4 4 3  
2 2 2  
3 2 2  
3 3 3  
2 2 2  
2 2 2  
2 2 2  
1 1 1  
2 2 2  
1 1 1  

42 43 44 

100 
99 100 
98 99 100 
94 97 99 
90 94 97 
87 91 95 
82 87 91 
76 81 86 
70 76 82 
66 72 78 
62 68 74 
58 63 69 
52 58 64 
46 51 57 
40 44 50 
33 37 42 
26 29 33 
19 21 25 
14 15 17 
9 10 11 
7 7 7  
8 6 5  
10 9 7 
19 17 15 
30 30 29 
30 31 32 
17 18 18 
17 17 18 
28 30 31 
43 45 45 
51 51 51 
53 52 50 
53 51 48 
52 50 46 
52 50 46 
52 49 45 
47 45 42 
32 31 29 
18 17 17 

2 
2 
4 
3 
2 
2 
3 
2 
2 
2 
1 
2 
1 

45 

100 
99 
98 
96 
92 
88 
84 
81 
76 
71 
64 
57 
48 
39 
29 
21 
13 

8 
5 
5 
13 
27 
32 
19 
19 
31 
45 
50 
48 
44 
41 
41 
40 
38 
27 
16 



. 

81 5.0200693-02 
82 4.1196573-02 
83 4.0074903-02 
84 4.1308873-02 
85 4.5151853-02 
86 5.1422653-02 
87 4.4359293-02 
88 .lo2690 
89 7.4855313-02 
90 8.5600263-02 
91 .lo3628 
92 .220052 
93 -102412 
94 .340425 
95 4 -2355283-02 
96 3.120693E-02 
97 .196341 
98 5.505267E-02 
99 6.6755053-02 

100 .292287 
101 .648270 
102 6.998867E-02 
103 6.7721203-02 
104 .653770 
105 3.9185703-02 
106 .534681 
107 .204406 
108 6.6857243-02 
109 .390133 
110 .414579 
111 .lo3340 
112 .224548 
113 .128357 
114 .144299 
115 -183982 
116 .117144 
117 -231700 
118 .665766 
119 -143214 
120 -188824 
121 .176196 
122 -130418 
123 .lo3166 
124 .133543 
125 5.8316783-02 
126 .264303 
127 .556980 
128 .424234 
129 .888071 
130 9.1352853-02 
131 5.3425053-02 
132 9 I 5984143-02 
133 .750038 
134 .121599 
135 ,209174 
136 .141342 
137 -223800 
138 -158575 
139 -252002 
140 -284682 

46 -148893 
47 .159901 
48 -174443 

21 23 24 26 29 33 36 38 39 39 39 39 37 35 32 
26 28 29 31 34 39 43 45 47 47 47 47 45 43 39 
26 29 30 31 34 39 43 46 47 48 48 48 46 44 41 
24 27 29 3 37 41 43 45 45 46 46 45 43 40 
21 24 25 9 32 36 38 39 40 40 40 40 38 36 
15 17 19 1 24 26 28 29 30 30 30 30 30 29 

3 14 15 18 19 20 21 22 23 24 23 
1 12 13 14 15 16 16 17 17 19 16 

13 15 14 14 15 17 18 20 21 21 22 22 22 22 21 
18 19 20 20 21 22 22 21 21 

11 13 13 4 16 17 19 19 20 20 21 21 20 20 
16 17 18 18 18 18 18 17 16 

15 16 16 16 0 22 24 24 25 25 25 25 24 23 
8 9 9 9 10 LO 10 10 11 

14 15 15 7 18 20 21 21 22 22 22 22 21 
26 28 30 30 31 32 32 31 30 
7 8 8 8 8 8 8 8 8  

25 26 27 27 27 27 26 25 23 
12 13 14 14 15 15 15 15 15 
7 8 8 8 8 9 9 8 8  
9 9 10 10 10 10 10 10 9 

9 10 10 1 15 15 16 16 16 16 16 15 14 
8 8 7  8 9 10 10 11 32 12 13 13 
3 3 3  4 5 5 5 5 5 5 5 5  

15 15 16 1 24 26 27 27 28 27 27 25 23 
7 7 7 7 8 10 11 12 12 13 13 13 13 13 13 

7 9 10 10 10 11 11 11 10 10 10 
0 12 13 14 15 15 15 15 15 14 14 

4 4 3 3 4 4 5 5 5 6 6 6 5 6 6  
8 7 7 7  9 10 11 12 12 12 12 12 

8 8 8 9 11 11 12 12 12 12 12 12 11 
5 5 4 5 5 6 6 7 7 7 8 8 8 8 7  
4 4 4 4  6 7 7 7 7 8 7 7 7 7  
5 4 4 4 4 5 5 6 6 6 6 6 6 6 6  

5 6 6 6 7 7 7 9 7 7  
6 7 7 8 8 8 8 8 8 8  
4 4 4 4 4 4 4 4 4 4  

6 6 6 6 7 8 9 9 10 10 10 10 10 10 10 
4 4 4 4 4 5 6 6 6 6 7 7 7 6 6  
5 5 5 5 5 6 7 7 7 8 8 8 8 8 7  
4 4 4 4 4 5 5 6 6 6 6 7 7 7 6  
4 3 3 4 4  6 6 6 6 6 6 6 6 5  
4 4 4 4 4  6 6 6 6 6 6 6 6 5  
2 2 2 2 3  4 4 4 4 4 4 4 4 4  
4 4 4 4 4 5 5 6 6 6 6 6 6 5 5  
3 3 3 3 3 3 4 4 4 5 5 5 5 5 5  
2 2 2 3 3 3 4 4 4 4 4 4 4 4 4  
2 2 2 2 3 3 4 4 4 4 5 5 5 5 5  
2 2 2 2 3  4 4 4 4 4 5 5 5 5  

4 4 4 4 5  6 7 7 7 7 7 7 6 6  
2 2 2 2 3 3 3 4 4 4 4 4 4 4 3  
2 2 2 2 3 3 3 4 4 4 4 4 4 4 4  
3 3 3 3 3 4 4 5 5 5 5 5 5 4 4  
2 2 2 2 3  3 4 4 4 4 4 4 4 3 3  
2 2 2 2 2 2 3 3 3 3 3 3 3 3 3  
2 2 2 2 2 2 2 2 3 3 3 3 3 3 3  
1 1 1 1 1 2 2 2 2 2 2 2 2 2 2  
2 2 2 2 2 2 2 3 3 3 3 3 3 3 3  
1 1 1 1 2 2 2 3 3 3 2 2 2 2 2  

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

4 4 4 5 6  8 9 9 9 9 9 a 7 7  

LOO 
100 100 
98 99 100 

59 



49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 

.193893 

.211444 

.223565 

.237546 

.253811 

.272905 

.295513 

.322434 

.354468 

.392126 

.435067 

.481292 

.526388 

.563542 

.585136 

.585714 

.528190 

.404452 

.301015 
-266552 
.164916 
.163340 

8.0345053-02 
5.5558283-02 
4.6610753-02 
4.2622343-02 
4.1284903-02 
4.1287773-02 
4.2783883-02 
4.9367793-02 
8.8164973-02 
.229782 

5.0200693-02 
4.1196573-02 
4.0074903-02 
4.1308873-02 
4.5151853-02 
5.1422653-02 
4.4359293-02 
.lo2690 

7.4855313-02 
8.5600263-02 
-103628 
.220052 
.lo2412 
.340425 

4.2355283-02 
3.1206933-02 
.196341 

5.5052673-02 
6.6755053-02 
.292287 
.648270 

6.9988673-02 
6.7721203-02 
.653770 

3.9185703-02 
.534681 
.204406 

6.6857243-02 
.390133 
-414579 
.lo3340 
-224548 
.128357 

95 98 99 100 
92 95 98 99 100 
89 93 96 99 100 100 
86 90 94 97 99 100 100 
82 86 90 95 97 99 100 100 
77 81 86 91 95 97 98 100 100 
70 75 81 87 91 94 96 98 99 100 
63 68 74 81 86 89 92 95 98 99 100 
54 59 66 73 79 83 87 90 94 97 99 100 
45 50 56 64 71 75 79 84 88 93 96 99 100 
35 39 46 54 60 65 70 75 81 86 91 96 99 100 
25 29 35 42 49 54 59 65 71 78 84 90 95 99 100 
16 19 24 31 38 42 48 53 60 67 75 82 89 95  99 
9 12 16 21 27 31 36 42 48 55 63 72 80 88 94 
5 7 9 13 18 21 25 30 36 43 51 59 69 78 86 
5 5 6 8 11 13 16 20 25 31 38 46 55 65 75 
11 9 8 7 7 7 8 10 12 15 20 25 33 41 51 
25 23 20 16 13 12 10 8 7 6 5 6 8 12 18 
31 30 28 25 23 21 18 16 13 10 7 4 2 1 1 
20 21 21 21 21 20 20 19 18 16 14 11 8 5 1 
19 20 21 21 21 21 21 21 20 19 18 16 14 11 7 
31 30 29 27 24 23 20 18 15 12 9 5 2 -1 -3 
45 43 42 39 36 33 31 28 25 21 17 12 8 4 1 
49 47 45 42 39 37 35 32 29 26 22 18 14 10 7 
46 44 41 39 36 35 33 31 29 27 24 21 18 15 13 
41 38 36 33 31 30 29 28 26 25 24 22 20 19 17 
37 3 5  32 29 27 26 25 25 24 23 22 21 21 20 19 
36 33 30 28 26 25 24 23 22 22 21 21 20 20 20 
36 33 30 27 25 24 23 22 21 20 20 19 19 19 19 
34 31 28 25 23 22 21 20 19 18 18 17 17 16 16 
25 23 21 19 18 17 16 15 14 13 12 11 11 10 10 
15 14 13 12 11 11 10 10 9 9 8 7 7 6 6 
30 28 26 24 22 21 20 19 18 17 16 15 14 13 13 
36 34 31 28 26 25 24 23 22 20 19 18 17 16 15 
38 35 33 30 28 26 25 24 22 21 20 18 17 16 15 
37 35 32 30 28 26 25 24 22 21 19 18 16 15 14 
34 32 30 28 26 25 23 22 21 19 18 16 14 13 12 
27 26 25 23 22 21 20 19 17 16 14 13 11 10 8 
23 22 21 20 18 18 17 16 15 13 12 10 9 8 6 
16 15 14 13 13 12 11 11 10 9 9 8 7 6 6 
20 19 18 17 16 15 14 13 13 12 11 10 9 9 8 
20 19 18 17 16 15 15 14 13 12 11 11 10 9 8 
19 19 18 17 16 15 15 14 13 12 12 11 10 9 8 
16 15 14 14 13 13 12 12 11 11 10 10 9 8 8 
22 21 20 18 18 17 16 16 15 14 13 13 12 11 10 
11 11 11 11 10 10 10 10 10 10 10 9 9 8 8 
20 19 19 18 17 16 16 15 15 14 13 12 11 10 9 
28 27 26 24 23 22 21 20 19 18 17 16 14 13 11 
7 7 7 7 6 6 6 6 6 5 5 5 5 4 4  
21 20 19 17 16 16 15 15 14 13 13 12 11 11 10 
14 14 13 13 13 12 12 12 11 11 10 10 9 8 7 
8 8 7 7 7 7 6 6 6 6 5 5 5 5 4  
9 8 8 8 7 7 7 6 6 6 6 6 5 5 5  
14 13 12 12 11 11 11 10 10 10 9 9 9 8 8 
13 12 12 12 11 11 11 10 10 9 8 8 7 6 6 
5 5 5 5 5 5 5 5 5 5 5 5 5 4 4  
22 20 19 17 16 15 15 14 13 12 12 11 10 10 10 
13 12 12 12 12 12 11 11 11 11 11 10 10 10 9 
9 9 9 8 8 8 8 7 7 7 7 7 6 6 6  
1 3 1 2 1 1 1 1 1 0 1 0  9 9 9 8 8 8 7 7 7 
6 5 5 5 5 5 5 4 4 4 4 4 4 4 4  
12 11 11 11 10 10 10 10 9 9 9 8 8 8 7 
1 1 1 0 1 0  9 9 8 8 8 7 7 7 7 6 6 6 
7 7 7 7 7 7 6 6 6 6 6 6 6 6 5  
6 6 6 5 5 5 5 5 5 5 4 4 4 4 4  



. 

114 .144299 6 6 6 6 6 5 5 5 5 5 5 5 5 5 4  
115 .183982 7 6 6 6 6 6 6 6 6 5 5 5 5 5 5  
116 .117144 7 7 7 7 7 6 6 6 6 6 6 6 6 5 5  

118 -665766 1 0 1 0 1 0 1 0  9 9 9 9 9 9 9 8 8 8 8 
119 .143214 6 6 6 5 5 5 5 5 5 4 4 4 4 4 4  
120 .188824 7 7 7 6 6 6 6 6 6 6 6 5 5 5 5  
1.21 .176196 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5  

117 -231700 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3  

122 .130418 5 5 5 5 4 4 4 4 4 4 4 4 4 4 4  
123 .lo3166 5 5 5 4 4 4 4 4 4 4 4 4 4 4 3  
124 .133543 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2  

126 .264303 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3  
127 .556980 4 4 , 4  4 4 4 4 4 3 3 3 3 3 3 3 
128 .424234 5 5 5 5 4 4 4 4 4 4 4 4 4 3 3  

125 5.8316783-02 4 4 3 3 3 3 2 2 2 2 2 2 2 2 2 

129 .888071 6 6 6 6 6 6 6 6 6 6 6 6 6 5 5  
130 9.1352853-02 6 5 5 4 4 4 4 4 3 3 3 3 3 3 3 
131 5.3425053-02 5 5 4 4 4 4 4 3 3 3 3 3 3 3 3 
132 9.5984143-02 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 
133 ,750038 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3  
134 -121599 4 4 3 3 3 3 3 3 3 3 3 3 3 2 2  
135 -209174 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
136 .141342 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2  
137 .223800 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2  
138 .158575 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
139 .252002 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2  
140 .284682 2 2 1 1 1 1 1 1 1 1 1 1 2 2 2  

61 .526388 
62 .563542 
63 -585136 
64 .585714 
6 5  .528190 
66 ,404452 
67 .301015 
68 -266552 
69 -164916 
70 .163340 
71 8.0345053-02 
72 5.5558283-02 
73 4 - 66107%- 02 
74 4.26223413-02 
75 4.1284903-02 
76 4.1287773-02 
77 4.2783883-02 
78 4.9367793-02 
79 8.8164973-02 
80 .229782 
81 5.020069E-02 
82 4.1196573-02 
83 4.00749OE-02 
84 4.1308873-02 
85 4.5151853-02 
86 5.142265E-02 
87 4.4359293-02 
88 -102690 
89 7.4855313-02 
90 8.5600263-02 
91. .lo3628 
92 .220052 
93 .lo2412 
94 .340425 
95 4 2355283-02 
96 3.120693E-02 

3 64 65 66 67 68 69 70 71 72 73 74 75 
100 
98 100 
93 98 100 
84 100 
62 74 85 93 100 

3 9 17 28 52 85 100 

9 42 58 100 

3 34 20 -10 39 100 
0 30 16 12 41 90 100 
4 25 16 23 40 76 95 100 
8 20 17 27 34 60 85 97 100 , 

5 17 17 27 28 48 74 90 98 100 
4 15 16 26 24 42 68 84 95 99 
4 15 16 24 22 39 62 79 90 96 
4 14 14 21 19 34 54 69 79 86 
1 11 9 12 13 22 33 41 48 53 
8 8 6 7 8 12 16 19 19 20 

1 12 14 13 19 17 31 44 53 56 55 
16 15 22 20 37 54 66 72 73 

14 14 13 13 14 16 16 22 21 39 57 69 75 78 
16 15 21 21 39 56 67 74 76 
15 14 19 20 37 53 62 67 70 

6 8 11 13 11 16 18 33 44 52 54 56 
6 5 5 6 7 10 11 9 11 13 23 32 38 42 44 
5 5 5 5 6 8 8 6 7 9 1 5 2 1 2 5 2 7 2 8  
8 7 7 8 9  9 7 9 9 16 23 28 31 32 
8 7 7 8 9  10 7 9 10 17 24 28 31 32 
7 7 7 7 8 10 10 7 9 10 17 23 27 29 30 
7 7 7 7 8 9 8 6 6 7 1 1 1 5 1 7 1 8 1 8  

10 10 10 10 11 12 11 8 10 10 16 22 26 28 29 
a 7 7 7 7  6 4 4 5 7 8 9 9 9  
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3 3 3 3 3 3 3 2 3 2 5 7 8 9 9  
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2 2 2 2 2 2 2 1 2 1 2 3 4 5 5  
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29 
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9 
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30 
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8 
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100 
83 100 
37 71 100 
35 30 53 100 
51 29 34 93 100 
58 31 26 85 98 100 
61 33 21 76 93 98 100 
60 33 16 64 84 92 97 100 
52 31 12 48 67 77 86 95 100 
38 20 11 46 56 58 54 45 30 100 
25 13 7 29 37 39 40 36 22 44 100 
25 13 9 31 35 33 29 23 19 47 46 100 
26 14 9 30 35 34 29 22 15 63 31 89 100 
26 16 8 26 32 33 31 26 20 61 29 73 94 
17 12 7 15 18 19 20 19 18 18 12 29 46 
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.653770 
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4 
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9 
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2 
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5 
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4 
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4 
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9 
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1 
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a 

40 29 16 
41 37 18 
8 6 4  

29 20 13 
24 21 12 
7 9 5  
2 3 2  

20 13 8 
20 18 10 
3 3 2  

31 26 14 
5 4 
6 5 4  

18 14 8 
3 4 2  
6 6 4  

13 9 6 
6 3 
8 4 
6 3 
6 3 
9 7 4  
2 3 2  
4 4 3  
7 6 3  
6 5 3  
5 4 3  
6 4 3  
6 5 3  
4 3 2  
7 4 3  
3 2 2  
0 0 0  
3 3 2  
2 3 2  

10 8 4 
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7 5 3  
1 1 1  
6 4 2  
2 2 1  
4 3 2  
3 2 1  
3 2 1  
3 2 1  
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12 12 
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6 6  
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.220052 65 100 
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4.2355283-02 15 14 25 00 
3.1206933-02 18 15 27 64 100 

5.5052673-02 1 
6.6755053-02 1 
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6.9988673-02 1 
6.7721203-02 1 
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5 
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. - ?  Iable €3.5. The averaged scattering cross sections and their uncertainties for the lowest 140 
groups of the 238-group structure of the LAW library. The energy boundaries of the groups 

are given in eV and the cross sections in barns. 
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.01000 

.02530 

.03000 

.04000 

.05000 

.06000 

.07000 

.08000 

.09000 

.10000 

.12500 
-15000 
.17500 
.20000 
.22500 
-25000 
.27500 
* 30000 
.32500 
.35000 
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15.7036 
15.7017 
15.6993 
15 e 6974 
15.6957 
15.6938 
15.6908 
15 a 6871 
15.6834 
15.6778 
15.6705 
15.6579 
15.6403 
15.5828 
15.5236 
15 e 4837 
15.4320 
15.3830 
15.3361 
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15.2474 
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15.1342 
15.0371 
14.9443 
14.8553 
14.7761 
14.7161 
14.6943 
14.7139 
14.7405 
14.7390 
14.7081 
14.6611 
14.5805 
14.4730 
14.3710 
14.2750 
14.2061 
14.1615 
14.0964 
14.0117 
13.9289 
13.8469 
13 7648 
13.7026 

uncertainty 
.124694 
.I24687 
.124678 
.I24671 
.124664 
-124657 
.124646 
-124632 
.124619 
-124538 
-124571 
.124524 
-124458 
.124243 
* 124020 
.I23863 
.123673 
.123486 
.123307 
.I23134 
.122966 
.I22802 
.122526 
.122145 
.121777 
.121425 
-121107 
.120875 
.120809 
.120924 
.121066 
.121083 
.120972 
.120790 
-120470 
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1.10000 
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1.17500 
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1.30000 
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2 * 12000 
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3. ZSQOO 
3.50000 
3.73000 
4.00000 
4.75000 

4.00000 
4.75000 
5.00000 

11.9801 

12.1781 
11.5622 
11.6564 

.116721 
-116546 
.116372 
.116254 
.116189 
-116128 
.116073 
.116026 
-115990 
.) 115970 
.115972 
-116003 
.116071 
.116186 
-116352 
.116569 
.116825 
.117094 
.117487 
-117735 
.117626 
.117352 
.116882 
e 116434 
.116070 
.115731 
,115427 
.11504 
.114591 
a 114155 
,113702 
113182 
.112460 
.113542 
113295 
.112771 
(. 112388 
e 112040 
119682 
-111259 
-110747 
I 110289 
.lo9983 
.lo9683 
-109446 
.lo9314 
-109702 
-110116 
.110255 
-107424 
.lo7384 
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5.00000 5.40000 
5.40000 6.00000 
6.00000 6.25000 
6.25000 6.50000 
6.50000 6.75000 
6.75000 7.00000 
7.00000 7.15000 
7.15000 8.10000 
8.10000 9.10000 
9.10000 ~ 0 . 0 0 0 0 0  

10.00000 11.50000 
11.50000 11.90000 
11.90000 12.90000 
12.90000 13.75000 
13.75000 14.40000 
14.40000 15.10000 
15.10000 16.00000 
16.00000 17.00000 
17,00000 18.50000 
18,50000 19.00000 
19.00000 20.00000 
20.00000 21.00000 
21.00000 22.50000 
22.50000 25.00000 
25.00000 27.50000 
27.50000 30.00000 
30.00000 31.25000 
31.25000 31.75000 
31.75000 33.25000 
33.25000 33.75000 
33.75000 34.60000 
34.60000 35.50000 
35.50000 3'9.00000 
37.00000 38.00000 
38.00000 39.10000 
39.10000 39.60000 
39.60000 41,00000 
41.00000 42.40000 
42.40000 44.00000 
44.00000 45.20000 
45.20000 47.00000 
47.00000 48.30000 
48.30000 49.20000 

11 a 4260 
10.8819 
10.0159 
12.4851 
12.2876 
10.9647 
11 -4032 
10.9326 
11.5601 
12 - 4569 
10.5325 
12.8343 
14.4054 
11.7983 
11.6118 
11 I 6053 
10.7330 
11 ~ 3736 
9.97506 
7.91294 
17.3775 
10.6213 
14.0443 
11. '7843 
11.4739 
11.0097 
10.0444 
8.98685 
10.2945 
13 5139 
11 "6381 
17.0133 
14.6673 
11 6747 
10.3305 
14.7172 
12,2672 
12 a 1966 
11 5845 
11.4996 
10.4612 
10.8632 
11.2384 

.lo6782 

.lo4207 

.lo6423 

.110760 
-104544 
-105527 
.lo4381 
.IO0660 
-111321 
-102434 
.lo5857 
-118460 
-108352 
.I07150 
.lo6977 
.lo2818 
-105431 

9.9901003-02 

9.9494393-02 
8.7'994833-02 
.I38409 
.lo1896 
.114459 
.lo5856 
-106481 
.lo4299 

9.9035153-02 
9.467514E-02 
9.8293183-02 
.113007 
.lo1546 
.176684 
.120691 
.lo7621 
.lo1093 
.115702 
.110237 
.lo8222 
.lo6143 
-106379 
.lo1247 
.IO2701 
.lo4820 
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. 

J 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

' 38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

53 

55 
56 
57 
58 

-124694 
124687 
.124678 
-124671 
-124664 
124657 
-124646 
-124632 
.124619 
-124598 
.124571 
.124524 
.124458 
.124243 
.124020 
.123869 
.123673 
.123486 
.123307 
.123134 
.122966 
.122802 
.122526 
-122145 
-121777 
.121425 
-121107 
.120875 
-120809 
.120924 
.121066 
-121083 
.120972 
,120790 
.120470 
.120039 
119628 
.119239 
.118959 
.118778 
.118513 
.118167 
.117828 
117491 
.117152 
116895 
.116721 
.116546 
.1163 72 
.116254 
.116189 
- 116128 
.116073 
.116026 
.115990 
.115970 
.115972 
.116003 

orrelation matrix s sections for the 
structure of the 

1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5  
100 

0 100 100 
0 100 100 100 

100 100 100 100 
0 0  100 100 100 100 
00 100 100 100 200 

00 100 100 100 1 
0 0  100 100 100 1 0 100 100 
0 0  100 100 100 1 0 100 100 
0 0  100 100 100 1 0 100 100 
0 0  100 100 100 1 0 100 100 
0 0  100 100 100 1 0 100 100 
0 0  100 100 100 1 0 100 100 
00  100 100 100 1 0 100 100 
00  100 100 100 1 0 100 100 

0 100 100 00 100 100 100 1 
00 100 LOO 100 1 

00 r o o  l o o  100 100 100 l o a  100 100 

00 100 100 100 100 100 100 100 100 
00 100 i o a  100 
0 0  100 100 100 
00 100 100 100 
00 100 100 100 
00 100 100 100 
00 100 100 100 
0 0  100 100 100 
00 100 100 100 
00 100 100 100 
00 100 100 100 
00  100 100 100 
00 100 100 100 100 100 l o o  100 100 
0 0  100 100 100 100 100 100 100 100 
0 0  100 100 100 100 100 a00 a00 100 

100 100 100 100 100 100 LOO 100 100 
100 100 100 100 10 0 100 100 

0 0  100 100 100 100 100 100 100 100 
00 100 100 100 100 100 100 100 100 
0 0  100 100 100 100 100 100 100 100 

100 100 100 100 100 10 

LOO 100 100 100 100 100 
100 100 100 100 i o a  100 
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59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 

.116071 

.116186 

.116352 

.116569 

.116825 

.117094 

.117487 

.117735 

.117626 

.117352 

.116882 

.116434 

.116070 

.115731 

.115427 

.115045 

.114591 

.114155 

.113702 
-113182 
-112460 
.113 542 
.113295 
.112771 
-112388 
.112040 
.111682 
.111259 
.110747 
.110289 
.lo9983 
.lo9683 
.lo9446 
-109314 
.lo9702 
.110116 
.110255 
.lo7424 
.lo7384 
-106782 
.lo4207 

.lo6423 

.110760 

.lo4544 
-105527 
.lo4381 
.lo0660 
.111321 
.lo2434 
-105857 
.118460 
.lo8352 
.lo7150 
.lo6977 
-102818 
.lo5431 

9.9901003-02 

9.9494393-02 
8.7994833-02 
.138409 
-101896 
.114459 
.lo5856 
.lo6481 
-104299 

100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 lG0 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 l o o  100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 l o o  100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 l o o  100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 l o o  
100 100 100 100 100 100 100 100 100 100 100 

100 100 
100 100 
100 100 
100 100 
100 100 
100 l o o  
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
l o o  100 
100 100 
100 100 
100 100 
100 100 

100 100 
100 100 
TOO 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
80 80 80 80 80 80 80 80 8 0  80 8 0  8 0  8 0  8 0  8 0  

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 , 

70 



12 4 
12 5 
12 6 
127 
12 8 
12 9 
13 0 
13 1 
13 2 
13 3 
134 
13 5 
13 6 
13 7 
138 
13 9 
14 0 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

9.903515E-02 100 00 100 100 100 100 100 100 100 100 
9.4675143-02 100 00 100 100 100 100 100 100 100 100 
9.8293183-02 99 99 99 99 99 99 99 99 99 99 
-113007 
.lo1546 
.176684 
-120691 
-107621 
.lo1093 
.115702 
.110237 
.lo8222 
-106143 
-106379 
- 101247 
.lo2701 
.lo4820 

.123 869 

.123673 
- 123486 
-123307 
.123134 
-122966 
-122802 
.122526 
-122145 
e 121777 
-121425 
.121107 
.120875 
.120809 
.120924 
-121066 
-121083 
.120972 
.120790 
-120470 
-120039 
-119628 
.119239 
.118959 
.118778 
-118513 
.118167 
.117828 
-117491 
.117152 
.116895 
.116721 
.116546 
.116372 
.116254 
.116189 
.116128 
.116073 
116026 
.115990 
.115970 
.115972 
.116003 
.116071 
.116186 
.116352 

81 81 81 81 81 81 81 81 81 
89 89 89 89 89 89 89 89 89 
61 61 61 61 61 61 61 61 61 
99 99 99 99 99 99 99 99 99 
00 100 100 100 100 100 100 100 100 
0 0  100 100 100 100 100 100 100 100 
86 86 86 86 86 86 86 86 86 
00 100 100 100 100 100 100 100 100 
97 97 97 97 97 97 97 97 97 
00 100 100 100 100 100 100 100 100 
00 100 100 100 100 100 100 100 100 

100 100 100 100 L O O  100 100 100 100 
99 99 99 99 99 99 99 99 99 
99 99 99 99 99 99 99 99 99 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
100 

00 100 100 
00 100 100 100 
00 100 100 100 100 
0 0  100 100 100 100 100 
00 100 100 100 100 100 100 

100 100 00  100 100 100 100 
100 100 100 00  100 100 100 100 

00 100 100 100 100 100 100 100 100 
00 100 100 100 10 
00 100 100 100 10 
00 100 100 100 100 100 100 100 100 

100 100 100 100 10 
100 100 100 100 100 100 100 100 100 

0 0  100 100 100 100 10 
100 100 100 0 0  100 100 100 100 

0 0  100 100 100 100 
00 100 100 100 10 
00 100 100 100 10 
0 0  100 100 100 10 
0 0  100 100 100 10 
0 0  100 100 100 100 100 100 100 100 
0 0  100 100 100 100 100 100 100 100 

0 100 100 00 100 100 100 1 
0 100 100 0 0  100 100 100 1 

00 100 100 100 1 0 100 100 
0 0  100 100 100 1 0 100 100 

0 100 100 00 100 100 100 1 
0 100 100 0 0  100 100 100 1 

0 0  100 100 100 1 0 100 100 
0 100 100 00 100 100 100 1 
0 100 100 00 100 100 100 1 

0 0  100 100 100 1 0 100 100 
0 0  100 100 100 1 

100 100 100 100 1 
0 0  100 100 100 1 
0 0  100 100 100 100 
0 0  100 100 100 1 

00  100 l o o  100 100 1 
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62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
10 5 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
12 0 
121 
122 
12 3 
124 
12 5 
12 6 

.116569 

.116825 

.117094 

.117487 

.117735 

.117626 

.117352 

.116382 

.116434 

.116070 

.115731 

.115427 

.I15045 

.114591 

.114155 

.113702 

.113182 

.112460 

.113542 

.113295 

.112771 

.112388 

.112040 

.111682 

.111259 

.110747 

.110289 

.lo9983 

.lo9683 

.lo9446 

.lo9314 

.lo9702 

.110116 

.110255 

.lo7424 
-107384 
.lo6782 
-104207 

100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 

100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 

100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
IO0 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 

9.9901003-02 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
-106423 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
-110760 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
-104544 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo4381 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo0660 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 

.111321 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo2434 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo5857 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 

.118460 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 

.lo8352 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
-107150 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
-106977 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo2818 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo5431 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

9.9494393-02 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
8.7994833-02 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 

.lo1896 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo5856 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo6481 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo4299 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
9.9035153-02 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
9.4675143-02 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
9.8293183-02 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 

-105527 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 , 

-138409 80 80 80 80 80 a o  80 80 80 80 80 80 80 80 80 

.114459 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 



L 

12 7 
12 8 
12 9 
13 0 
1s 1 
132 
13 3 
134 
13 5 
13 6 
13 7 
13 8 
13 9 
14 0 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

61 
62 
63 
6 
6 
6 
67 
68 
69 
70 
71 
72 
73 
74 
7 5  
76 
77 
78 
79 

.113007 

.lo1546 

.176684 

.120691 

.lo7621 

.lo1093 

.115702 

.110237 

.lo8222 

.lo6143 

.lo6379 
-101247 
.lo2701 
.lo4820 

.121066 

.121083 

.120972 

.120790 
-120470 
.120039 
-119628 
.11923 9 
.118959 
-118778 
.118513 
.118167 
-117828 
~ 117491 
.117152 
.116895 
.116721 
.116546 
,116372 
.116254 
.116189 
.116128 
.116073 
116026 

- 115990 
.115970 
-115972 
.116003 
.116071 
.116186 
.116352 
.116569 
.I16825 
.117094 
- 117487 
-117735 
.117626 
.117352 
.116882 
.116434 
.116070 
.115731 
.115427 
.115045 
-114591 
-114155 
-113702 
-113182 
.I12460 

81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 

1 61 61 61 61 61 61 61 61 61 61 
9 99 99 99 99 99 99 99 99 99 99 

00 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 
86 86 86 86 86 86 86 86 86 

100 100 100 100 100 100 100 100 100 100 
7 97 97 97 97 97 97 97 97 97 97 

9 89 89 89 89 89 89 89 89 a9 89 

0 0  100 100 100 100 10 
00  100 100 100 10 
00 100 100 100 10 00 100 100 
99 99 99 99 9 99 99 99 
99 99 99 99 99 99 99 99 99 

37 38 39 40 41 42 43 44 45 
100 

0 0  

00 100 
0 0  100 100 
0 0  100 100 100 
00 100 100 100 100 
00  100 100 100 100 100 
00 100 100 100 100 100 100 
0 0  100 100 100 100 100 100 100 

100 100 100 100 100 100 100 
0 0  100 100 100 

0 0  100 100 100 100 100 100 100 

0 0  100 100 100 100 100 l o o  100 100 

0 0  100 100 100 
00 100 100 100 
00 100 100 100 
0 0  LOO 100 100 
00 100 100 100 
00 100 100 100 
00 100 100 100 
00 100 100 100 
00 100 100 100 
0 0  LOO 100 100 100 100 100 100 100 
00 100 100 100 100 100 l o o  100 100 
0 0  100 100 100 10 
0 0  100 100 100 100 
0 0  100 100 100 100 
00  100 100 100 100 100 
00  100 100 100 10 

00 100 100 0 0  100 100 100 10 
0 0  100 100 100 100 100 100 100 100 
00 100 100 100 100 100 100 100 100 
00 100 100 100 100 100 100 100 100 

0 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 

0 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 3.00 100 a00 100 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 LOO 100 100 l o o  100 100 100 100 100 100 100 100 100 
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80 .113542 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
81 -113295 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
82 .112771 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
83 .112388 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
84 .112040 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
85 .111682 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
86 .111259 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
87 .110747 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
88 -110289 100 100 100 100 100 a00 100 100 100 100 100 100 100 l o o  100 
89 .lo9983 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
90 .lo9683 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
91 .lo9446 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
92 .lo9314 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
93 .lo9702 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
94 -110116 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
95 .110255 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
96 .lo7424 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
97 .lo7384 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
98 -106782 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
99 .lo4207 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 9.9901003-02 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
101 .lo6423 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
102 .110760 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
103 .lo4544 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
104 .lo5527 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
105 -104381 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
106 .lo0660 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
107 -111321 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
108 .lo2434 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
109 .lo5857 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
110 .118460 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 
111 -108352 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
112 .lo7150 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
113 .lo6977 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
114 -102818 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
115 .lo5431 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
116 9.9494393-02 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
117 8.799483E-02 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
118 .138409 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 
119 -101896 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
120 -114459 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 
121 .lo5856 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
122 .lo6481 100 100 100 100 100 a00 100 100 100 100 100 100 100 100 100 , 

123 .lo4299 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
124 9.9035153-02 100 100 100 100 100 100 1 0 0  100 100 1 0 0  100 100 100 100 100 
125 9.4675143-02 100 100 100 100 100 100 100 1 0 0  100 1 0 0  100 100 1 0 0  100 100 
126 9.8293183-02 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
127 .113007 81 81 81. 81 81 81 81 81 81 81 81 81 81 81 81 
128 .lo1546 89 89 89 89 a9 89 89 89 89 89 89 89 89 89 89 

130 .120691 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
131 .lo7621 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
132 .lo1093 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
133 .115702 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 
134 .110237 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
135 .lo8222 97 97 97 97 97 97 97 97 97 97 97 97 97 97 97 
136 .lo6143 100 100 100 100 100 100 100 100 100 l o o  100 100 100 100 100 
137 .lo6379 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
138 -101247 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
139 .lo2701 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
140 .lo4820 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 

129 .176684 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
46 .116895 100 
47 .116721 100 100 
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113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
12 5 
126 
12 7 
12 8 
12 9 
13 0 
13 1 
132 
13 3 
13 4 
13 5 
13 6 
13 7 
13 8 
13 9 
14 0 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 

.lo6977 100 100 100 

.lo2818 100 100 100 

.lo5431 100 100 100 
9.9494393-02 100 100 100 
8.7994833-02 39 99 99 
.138409 80 80 80 
.lo1896 100 100 100 
.114459 98 98 98 
.lo5856 100 100 100 
.lo6481 100 100 100 
-104299 100 100 100 

9.9035153-02 100 100 100 
9.4675143-02 100 100 100 
9.8293183-02 93 99 99 

100 
100 
100 
100 
99 
80 

100 
98 

100 
100 
100 
100 
100 
99 

100 100 
100 100 
100 100 
100 100 
99 99 
80 80 

100 100 
98 98 

100 100 
100 100 
100 100 
100 100 
100 100 
99 99 

100 100 1 0 0  100 100 100 
100 100 100 100 100 100 
100 100 100 100 100 100 
100 100 100 100 100 100 
99 99 99 99 99 99 
80 80 80 8 0  8 0  8 0  

1 0 0  100 1 0 0  1 0 0  100 100 
98 98 98 98 98 98 

100 100 100 100 100 1 0 0  
100 100 100 100 100 100 
100 100 100 100 100 100 
100 100 100 100 100 100 
100 100 100 100 100 100 
99 99 99 99 99 99 

.113007 

.lo1546 
-176684 
.120691 
-107621 
.lo1093 
.115702 
.110237 
.lo8222 
.lo6143 
.lo6379 
-101247 
.lo2701 
.lo4820 

.1163 52 
-116569 
.116825 
-117094 
.117487 
.117735 
.117626 
.117352 
.116882 
.116434 
.116070 
-115731 
.115427 
.115045 
.114591 
.114155 
.113702 
.113182 
.112460 
.113542 
.113295 
-112771 
-112388 
-112040 
.111682 
.111259 
.110747 
-110289 
.lo9383 
.lo9683 
-109446 
.lo9314 
.lo9702 
-110116 
-110255 

81 
89 
61 
99 

100 
100 
86 

100 
97 

100 
100 
100 
99 
99 

81 81 8 0  8 0  80 80 80 
89 89 83 89 89 89 89 
61 61 61 61 61 61 61 
99 99 99 99 99 99 99 

100 100 100 100 100 100 100 
100 100 100 100 100 100 100 
86 86 86 86 86 86 86 

100 100 100 100 100 100 100 
97 97 97 97 97 97 97 

100 100 100 100 100 100 100 
100 100 100 100 100 100 100 
100 100 100 100 100 100 100 
99 99 99 99 99 99 99 
99 99 99 99 99 99 99 

80 80 80 
89 89 89 
61 61 61 
99 99 99 

100 100 100 
100 100 100 
86 86 86 

100 100 100 
97 97 97 

100 100 100 
100 100 100 
100 100 100 
99 99 99 
99 99 99 

80 
89 
61 
99 

100 
100 
86 

100 
97 

100 
100 
100 
99 
99 

100 
100 
100 
100 
99 
80 

100 
98 

100 
100 
100 
100 
100 
99 

100 100 
100 100 
100 100 
100 100 
99 99 
80 80 

100 100 
98 98 

100 100 
100 100 
100 100 
100 100 
100 100 
99 99 

80 80 
89 89 
61 61 
99 99 

100 100 
100 100 
86 86 

100 100 
97 37 

100 100 
100 100 
100 100 
99 99 
99 99 

80 
89 
61 
99 

100 
100 
86 

100 
97 

100 
100 
100 
99 
99 

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
100 
100 100 
100 100 100 
1 0 0  100 100 100 
100 100 100 100 100 
100 1 0 0  100 100 100 100 
100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 1 0 0  100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 1 0 0  100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 l o o  100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 l o o  100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 a00 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 l o o  100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 l o o  100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 



96 
97 
98 
99 

100 
101 
102 
1.03 
104 
3. os 
106 
107 
108 
109 
3.10 
111 
112 
113 
114 
115 
116 
117 
118 
119 
12 0 
121 
12 2 
123 
124 

129 
13 0 
13 1 
13 2 
13 3 
134 
13 5 
13 6 
13 7 
13 8 
13 9 
14 0 

76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

89 
90 
91 
92 
93 

a 8  

.lo7424 

.lo7384 

.lo6782 
-104207 

.lo6423 
,110760 
,104544 
.lo5527 
-104381 
.lo0660 
-111321 
.lo2434 
.lo5857 
.118460 
.lo83 52 
.lo7150 
.lo6977 
.lo2818 
.lo5431 

9.9901003-02 

9.9494393-02 
8.7994833-02 
.138409 
,101896 
.114459 
.lo5856 
-106481 
.lo4299 

9.9035153-02 
9.4675143-02 
9.8293186-02 
.113007 
.lo1546 
-176684 
.I20691 
.lo7621 
.lo1093 
.I15702 
.110237 
-108222 
.lo6143 
.lo6379 
101247 
.lo2701 
e 104820 

-114155 
.113702 
-113182 
.112460 
-113542. 
-113295 
.112771 

-112040 
-111682 
-111259 
.110747 
.I10289 
.lo9983 
.lo9683 
.lo9446 
.lo9314 
.lo9702 

.ii238a 

100 100 100 100 100 100 100 100 100 100 

100 100 200  100 100 100 100 100 100 

100 100 l o o  100 100 100 100 100 
99 99 99 99 99 99 99 99 99 

100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 2 0 0  100 100 100 100 100 
99 99 99 99 99 99 99 99 99 

100 100 100 100 100 100 la0 100 100 
100 100 100 100 
95 95 95 95 
90 90 90 90 

100 100 100 LOO 
100 100 100 100 
100 100 100 100 
100 100 100 100 
100 100 100 100 
100 100 100 100 
99 99 99 99 
80 80 80 80 
00 100 100 100 

0 100 100 100 100 100 0 0  100 100 

0 0  100 100 100 100 0 100 100 
99 99 99 99 99 99 99 99 

81 81 81 81 81 81 81 81 81 
89 89 89 89 89 
63. 61 63. 61 61 61 61 61 61 
99 99 99 99 99 99 99 99 99 
00 100 100 100 100 100 100 100 
00 100 100 100 
86 86 86 86 
00 100 100 100 100 
97 97 97 97 97 97 97 97 97 
00 100 100 100 100 100 IO0 100 100 
00 100 100 100 100 100 100 100 100 

99 99 99 99 99 99 99 99 99 
99 99 99 99 99 99 99 99 99 

00 100 100 100 100 100 100 100 100 

76 77 78 0 81 82 83 84 85 86 87 88 89 90 
100 
100 100 

100 100 100 100 
100 100 100 

100 100 100 
100 100 100 100 100 

100 100 100 100 100 
100 100 1 100 100 LO O  100 100 100 

0 100 100 100 100 100 100 
0 100 100 100 100 100 100 100 
0 100 100 100 100 100 100 100 100 
0 100 100 100 100 100 100 100 100 
0 100 100 100 100 1 
0 100 100 100 100 1 



94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
12 0 
12 1 
122 
123 
124 
125 
12 6 
12 7 
12 8 
12 9 
13 0 
13 1 
13 2 
133 
13 4 
13 5 
13 6 
13 7 
13 8 
13 9 
14 0 t 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 

.110116 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.110255 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo7424 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo7384 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo6 782 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo4207 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo6423 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 

.110760 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo4544 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
-105527 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo4381 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
-100660 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
.111321 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo2434 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo5857 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 
.118460 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 
.lo8352 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo7150 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.IO6977 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo2818 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo5431 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

9.9901003-02 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

9.9494393-02 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
8.7994833-02 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 

.138409 80 80 80 8 0  80 80 80 80 80 80 80 80 80 80 80 

.114459 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 

.lo1896 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo5856 100 100 100 100 100 100 100 100 100 100 100 100 l o o  100 100 

.lo6481 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.lo4299 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
9.9035153-02 100 100 100 100 100 1 0 0  100 100 1 0 0  1 0 0  100 100 1 0 0  1 0 0  100 
9.4675143-02 100 100 100 100 100 100 100 100 1 0 0  100 1 0 0  1 0 0  1 0 0  1 0 0  100 
9.8293183-02 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
.113007 81 81 80 80 81 81 81 80 80 80 80 80 80 80 80 
.lo1546 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 
.176684 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 
.120691 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
.lo7621 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo1093 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

.11023 7 100 100 100 100 100 100 108 100 100 100 100 100 100 100 100 

.lo8222 97 97 97 97 97 97 97 97 97 97 97 97 97 97 97 
-106143 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo6379 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
-101247 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
.lo2701 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
.lo4820 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 

.115702 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 

91 92 93 94 95 96 97 98 99 100 101 102 103 104 105’ 
-109446 100 
.lo9314 100 100 
-109702 100 100 100 
.110116 100 100 100 100 
.110255 100 100 100 100 100 
.lo7424 100 100 100 100 100 100 
.lo7384 100 100 100 100 100 100 100 
.lo6782 100 100 100 100 100 100 100 100 
-104207 100 100 100 100 100 100 100 100 100 

.lo6423 99 99 99 99 99 99 99 99 99 98 100 

.110760 100 100 100 100 100 100 100 100 100 100 99 100 

.lo4544 100 100 100 100 100 100 100 100 100 100 99 100 100 

.lo5527 100 100 100 100 100 100 100 100 100 100 99 100 100 100 

.lo4381 100 100 100 100 100 100 100 100 100 100 99 100 100 100 100 
-100660 99 99 99 99 99 99 99 99 99 99 98 99 99 99 99 

9.9901003-02 100 100 100 100 100 100 100 100 100 100 
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P 

107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
12 0 
12 1 
122 
12 3 
124 
12 5 
12 6 
12 7 
12 8 
12 9 
13 0 
13 1 
13 2 
133 
134 
13 5 
13 6 
13 7 
13 8 
13 9 
14 0 

106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
12 0 
12 1 
122 
123 
12 4 
12 5 
12 6 
12 7 
12 8 
129 
13 0 
13 1 
13 2 
133 
13 4 

.111321 

.lo2434 

.lo5857 

.118460 

.lo8352 

.lo7150 

.lo6977 

.lo2818 
-105431 

9.9494393-02 
8 7994833-02 
.138409 
.lo1896 
-114459 
-105856 
.lo6481 
.lo4299 

9.9035153-02 
9.46’75143- 02 
9.8293183-02 
.113007 
-101546 
.176684 
.120691 
.lo7621 
-101093 
.115702 
.110237 
.lo8222 
.lo6143 
.lo6379 
.lo1247 
.lo2701 
.lo4820 

.lo0660 

.111321 

.lo2434 

.lo5857 

.118460 

.lo8352 

.lo7150 

.lo6977 

.lo2818 
-105431 

9.9494393-02 
8.7994833-02 
.138409 
.lo1896 
.114459 
.lo5856 
.lo6481 
.lo4299 

9.9035153-02 
9.4675143-02 
9.8293183-02 
-113007 
.lo1546 
.176684 
.120691 
.lo7621 
.lo1093 
-115702 
-110237 

100 100 LOO LOO 100 100 100 100 100 100 99 100 100 100 100 
0 100 100 100 100 100 100 99 100 100 100 100 
5 95 95 95 95 95 95 95 95 95 95 95 

90 90 90 90 90 90 90 90 90 

00 100 100 100 100 100 99 100 100 100 100 
00 100 100 100 99 100 100 100 100 
00 100 100 100 99 100 100 100 100 

00 100 100 100 100 100 99 100 100 100 100 
100 LOO 100 00 100 100 100 100 100 99 100 100 100 100 
99 99 99 99 99 99 99 
80 80 80 80 80 80 80 79 79 80 80 80 80 
100 100 100 100 100 100 100 

98 98 98 98 
00 100 100 99 
00 100 100 100 
00 100 100 100 
00 100 100 100 
00 100 100 100 
99 99 99 99 
81 80 80 80 
89 89 89 89 
61 61 60 60 
99 99 99 99 

0 0  100 100 100 
86 86 86 85 85 86 
00 100 100 99 99 100 100 100 100 
97 97 97 96 96 97 97 97 97 

100 1 0 0  l o o  l o o  l o o  99 l o o  i a o  100 100 

100 100 100 

100 100 100 100 99 10 

100 100 30 00 100 100 100 99 9 
100 100 3.00 00 100 100 100 9 

00 100 100 100 9 
99 99 99 99 98 99 99 99 99 
99 99 99 99 98 99 99 99 

10 111 112 113 114 115 116 

100 100 
99 100 100 
95 95 95 100 
90 90 90 87 100 
99 100 100 96 91 100 
99 100 LOO 95 91 100 100 

100 95 91 100 100 100 
100 95 90 100 100 100 100 
100 95 90 100 100 100 100 100 

99 100 100 95 90 100 100 100 100 100 100 
99 99 99 99 99 100 
80 80 80 80 80 82 100 

99 100 100 00 100 100 100 100 98 80 100 
98 98 98 98 98 97 80 97 100 

99 100 100 00 100 100 100 100 98 80 99 98 
00 100 100 100 100 99 80 100 98 
00 100 100 100 100 99 80 100 98 

99 100 100 95 0 100 100 100 100 100 99 80 100 98 
00 100 100 100 100 99 79 100 98 

99 99 99 95 90 99 99 99 99 99 99 98 79 99 98 
80 81 80 78 74 81 81 81 80 81 80 79 66 80 80 

81 89 89 89 89 89 89 88 73 89 88 
56 61 61 61 60 61 60 59 51 60 61 
90 99 99 99 99 99 99 98 80 99 98 
90 100 100 100 100 100 100 99 80 100 98 
90 100 100 100 100 100 100 99 80 100 98 

86 86 86 83 79 86 86 86 86 86 86 84 70 86 85 
99 100 100 95 90 100 100 100 100 100 100 99 80 99 98 
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135 .lo8222 96 97 97 93 88 97 97 97 97 97 97 95 78 96 95 
136 .lo6143 99 100 100 95 g o  100 100 100 1 0 0  1 0 0  1 0 0  99 8 0  99 98 
137 .lo6379 99 100 100 95 go 100 100 100 100 100 100 99 80 100 98 

139 -102701 99 99 99 95 90 99 99 99 99 99 99 98 80 99 98 
140 -104820 99 99 99 95 go 99 99 99 99 99 99 98 80 99 98 

138 .lo1247 99 100 100 95 90 100 100 100 100 100 1 0 0  99 80 100 98 

121 122 123 121 125 126 127 128 129 130 131 
121 .lo5856 100 
122 .lo6481 100 100 
123 .lo4299 100 100 100 
124 9.9035153-02 100 100 100 100 
125 9.467514E-02 99 100 100 100 100 
126 9.8293183-02 99 99 99 99 99 100 
127 -113007 81 81 80 80 80 79 100 
128 .lo1546 89 89 89 89 89 88 75 100 
129 .176684 61 60 60 60 59 59 50 60 100 
130 .120691 99 99 99 99 99 98 81 90 66 100 
131 .lo7621 100 100 100 100 100 99 81 90 63 100 100 
132 .lo1093 100 100 100 100 100 99 81 89 62 100 100 
133 -115702 86 86 86 86 85 85 71 78 54 86 85 
134 .110237 99 100 100 100 99 99 81 89 61 99 100 
135 .lo8222 97 97 97 97 96 96 79 87 59 96 97 

137 .lo6379 100 100 100 100 100 99 81 89 61 99 100 
138 -101247 100 100 100 100 100 99 81 89 61 99 100 
139 .lo2701 99 99 99 99 99 98 80 89 61 99 99 
140 -104820 99 99 99 99 99 98 80 89 61 99 99 

136 .lo6143 99 l o o  100 100 99 99 81 89 61 99 100 

132 133 134 135 

100 
84 100 
99 88 100 
96 84 96 100 
99 86 99 97 
100 86 100 97 
100 86 100 97 
99 86 99 96 
99 86 99 96 

136 137 138 139 140 
136 .lo6143 100 
137 .lo6379 100 100 
138 .lo1247 100 100 100 
139 .lo2701 99 99 99 100 
140 .lo4820 99 93 99 99 100 
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Table B.7. The averaged total cross ncertainties for the lowest 140 groups 
up structure of the L 

uncertainty 
( 1) .00001 . 19.8470 
( 2) .00010 . 7.44156 
( 3) . 0 0 0 5 0  . 4.82942 
( 4) .00075 . 4.06719 
( 5) .00100 * 3.61897 

3.26581 ( 6) .00120 . 
( 7) .00150 . 2.86806 
( 8) .00200 . 2.52360 
( 9) -00250 .OO 2.27894 
( 10) . 0 0 3 0 0  2.02023 
( 11) ,00400 1.77689 
( 12) . 0 0 5 0 0  1.50971 
( 13) .00750 1.26974 

( 15) -02530 .706162 
( 16) .03000 
( 17) .04000 .550419 
( 18) .05000 .497451 
( 19) . 0 6 0 0 0  -458823 
( 20) . 0 7 0 0 0  .429980 
( 21) . 0 8 0 0 0  .408344 

-392370 
( 23) .10000 ., 375924 
( 24) .12500 -371633 
( 25) .15000 -388536 
( 26) .17500 -424627 
( 27) .20000 .477084 
( 28) .22§00 .551753 
( 29) . 25000  663294 

( 31) . 3 0 0 0 0  .680048 
e 576550 ( 32) .32500 

( 33) -35000 .475008 
( 34) .37500 .) 388404 
( 35) .40000 (. 296860 
( 36) .45000 .227177 
( 37) . 5 0 0 0 0  .5 .192573 
( 38) .55000 . .174753 
( 39) .60000 .167001 
( 40) .62500 . e 163612 
( 41) .65000 . .160412 
( 42) .70000 . .158777 
( 43) . 7 5 0 0 0  .I59988 
( 44) .80000 . .164505 
( 45) .85000 . .173789 
( 46) .90000 . .185511 

( 14) .OlOOO .910199 

( 22) . 0 9 0 0 0  

( 30) -27500 .733755 
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. 9 2 5 0 0  

. 9 5 0 0 0  

. 9 7 5 0 0  
1.00000 
1 . 0 1 0 0 0  
1 . 0 2 0 0 0  
1 . 0 3 0 0 0  
1 . 0 4 0 0 0  
1 05000  
1 . 0 6 0 0 0  
1 . 0 7 0 0 0  

1 . 0 9 0 0 0  
1 . 1 0 0 0 0  
1 . 1 1 0 0 0  
1 . 1 2 0 0 0  
1 . 1 3 0 0 0  
1 1 4 0 0 0  
1 . 1 5 0 0 0  
1 . 1 7 5 0 0  
1 . 2 0 0 0 0  
1 . 2 2 5 0 0  
1 . 2 5 0 0 0  
1 . 3 0 0 0 0  
1 . 3 5 0 0 0  
1 . 4 0 0 0 0  
1 . 4 5 0 0 0  
1 . 5 0 0 0 0  
1 . 5 9 0 0 0  
1 . 6 8 0 0 0  
1 77000  
1 . 8 6 0 0 0  
1 . 9 4 0 0 0  
2 * 00000  
2 . 1 2 0 0 0  
2 . 2 1 0 0 0  
2 . 3 0 0 0 0  
2 . 3 8 0 0 0  
2 47000  
2 . 5 7 0 0 0  
2 . 6 7 0 0 0  
2 . 7 7 0 0 0  
2 . 8 7 0 0 0  
2 . 9 7 0 0 0  
3 . 0 0 0 0 0  
3 . 0 5 0 0 0  
3 e 1 5 0 0 0  
3 . 5 0 0 0 0  
3 - 7 3 0 0 0  
4 . 0 0 0 0 0  
4 . 7 5 0 0 0  

I .  o a o o o  

. 9 5 0 0 0  

. 9 7 5 0 0  
1 . 0 0 0 0 0  
1 . 0 1 0 0 0  
1 . 0 2 0 0 0  
1 . 0 3 0 0 0  
1 . 0 4 0 0 0  
1 . 0 5 0 0 0  
1 . 0 6 0 0 0  
1.070OO 
1 e 08000 
1 . 0 9 0 0 0  
1 . 1 0 0 0 0  
1 . 1 1 0 0 0  
1 . 1 2 0 0 0  
1 . 1 3 0 0 0  
1 . 1 4 0 0 0  
1 - 1 5 0 0 0  
1 . 1 7 5 0 0  
1" 20000  
1 . 2 2 5 0 0  
1 . 2 5 0 0 0  
1 . 3 0 0 0 0  
1 . 3 5 0 0 0  
1 . 4 0 0 0 0  
1 . 4 5 0 0 0  
1 . 5 0 0 0 0  
1 . 5 9 0 0 0  
1 . 6 8 0 0 0  
1 77000  
1 . 8 6 0 0 0  
1 . 9 4 0 0 0  
2 . 0 0 0 0 0  
2 . 1 2 0 0 0  
2 . 2 1 0 0 0  
2 . 3 0 0 0 0  
2 . 3 8 0 0 0  
2 - 4 7 0 0 0  
2 . 5 7 0 0 0  
2 . 6 7 0 0 0  
2 . 7 7 0 0 0  
2 . 8 7 0 0 0  
2 . 9 7 0 0 0  
3 . 0 0 0 0 0  
3 . 0 5 0 0 0  
3 .  1 5 0 0 0  
3 . 5 0 0 0 0  
3 . 7 3 0 0 0  
4 . 0 0 0 0 0  
4 . 7 5 0 0 0  
5 . 0 0 0 0 0  

8 0 . 6 1 7 5  
8 3  e 8380  
8 8 . 5 1 2 3  
92 8604  
9 5 . 9 2 6 7  
9 9 . 4 5 6 9  
1 0 3 . 5 1 1  
1 0 8 . 1 4 9  
1 1 3  - 4 2 0  
1 1 9 . 3 4 5  
1 2 5 . 8 9 2  
1 3 2 . 9 3 2  
1 4 0 . 1 8 0  
14 '7 .133  
1 5 3 . 0 2 6  
1 5 6 . 8 8 4  
1 5 7  - 6 9 8  
1 5 4 . 7 6 3  
1 4 0 . 3 2 0  
1 1 0 . 8 6 3  
8 3 , 8 6 3 4  
6 5  - 1 8 3 8  
5 0 . 9 9 6 8  
4 4 . 7 5 7 1  
3 9 . 1 5 7 6  
3 5 . 9 6 1 4  
3 4 .  I 3 2 6  
3 2 . 5 6 8 0  
3 1 . 2 6 2 5  
3 0 . 4 4 8 2  
3 0 . 2 1 8 6  
3 1 . 7 1 2 8  
4 2 . 2 4 6 2  
7 4 . 6 9 2 6  
3 0  0519  
2 6 . 9 3 9 7  
2 5 . 8 3 4 9  
2 5 . 0 9 5 7  
2 4 . 3 6 7 7  
2 3 . 3 4 7 8  
2 3 . 5 3 5 3  
3 1 . 9 2 2 7  
3 6 . 3 7 4 0  
4 0 . 2 9 2 2  
4 5 . 9 2 2 5  
7 0 . 6 2 1 4  
4 7 . 8 2 5 1  
1 0 7 . 6 7 1  
2 1 . 1 8 1 9  
1 8 . 6 9 0 5  
1 9 6 . 5 8 7  

. 1 9 7 1 0 1  

. 2 1 3 0 8 4  

. 2 3 5 5 3 2  
- 2 5 6 6 5 2  
. 2 7 1 6 6 3  
. 2 8 9 3 1 5  
. 3 1 0 2 0 8  
. 3 3 5 0 8 6  
. 3 6 4 8 3 7  
. 4 0 0 4 3 7  
. 4 4 2 7 7 4  
. 4 9 2 2 5 4  
. 5 4 a o 9 3  
. 6 0 7 3 4 0  
- 6 6 4 0 4 0  
. 7 0 9 4 5 2  

. 7 3 2 8 6 6  

.663_175 

. 5 1 5 7 9 5  

. 3 7 4 4 0 8  

.282812  

. 2 1 0 4 0 9  

. I 9 6 4 9 8  

. 1 4 2 6 3 8  

- 7 3 4 x 8  

. i i 6 8 9 6  

. 1 1 1 4 7 9  
- 1 0 9 5 9 8  
. l o 0 9 4 7  
- 1 0 8 6 6 2  
. l o 8 6 2 5  
. 1 1 0 3 9 5  
. 1 4 2 0 3 8  
. 3 2 0 0 0 4  
. I 1 1 7 6 8  
- 1 0 8 0 1 9  
- 1 0 7 2 1 6  
. l o 6 9 5 1  
. IO7360  
. l o 9 7 4 6  
. 1 1 6 7 1 1  
. 1 2 7 4 0 8  
. 1 2 4 9 1 9  
. 1 2 4 1 7 0  
. 1 3 7 3 9 8  
. 2 4 5 0 3 2  
. 1 2 8 3 3 7  
. 4 6 4 1 9 2  
. l o 9 2 5 0  
. l o 4 8 8 6  
. 5 5 0 0 7 5  



f 
0 35.7961 

7.15000 8 
8.10000 9.100 
9.10000 10. 

10.00000 11. 

17.00000 
18. SO000 

20.00000 

34 e 60000 

37.00000 

39 .. 10000 

.lo7636 

.lo9173 

.200099 

.122385 
-116819 
.979426 
-105918 
.600984 
-232088 
.111068 
.982869 
-592110 
-130579 
.245490 
-174841 
.1864 
.266867 
.150414 

1.33831 

.390805 

.a647 

.1713 

.323953 

.250712 

.165380 

.161342 

.211146 

.1139 

.3093 

.880314 

.585340 

.966520 

.147338 
-113579 
.132748 
.960592 
.136425 
.3081 
.2113 
-259038 
.206901 
.323867 
.342301 

c 



‘l’able B.8. The correlation matrix of the total cross sections for the lowest 140 groups of the 
238- group structure of the LAW library. The absolute errors are given. in column 2 of the table, 

and the correlation coefficients (x 1 00) follow. 

i 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

. 23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

19.8470 
7.44156 
4.82942 
4.06719 
3.61897 
3.26581 
2.86806 
2.52360 
2.27894 
2.02023 
1.77689 
1.50971 
1.26974 
.910199 
.706162 
.626631 
.550419 
.497451 
.458823 
.429980 
.408344 
.392370 
.375924 
.3 7 163 3 
.388536 
.424627 
.477084 
-551753 
-663294 
.733755 
.680048 
.576550 
.475008 
.388404 
.296860 
.227177 
.192573 
.174753 
.167001 
.163612 
-160412 
.158777 
.159988 
.164505 
-173789 
.le5511 
.197101 
.213084 
.235532 
.256652 
.271663 
.289315 
.310208 
.335086 
.364837 
.400437 
.442774 
.492254 

1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5  
100 
100 100 
100 100 100 
100 100 100 100 
100 100 100 l o o  100 
100 100 100 100 100 100 
100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 100 
100 100 100 100 100 100 100 100 100 100 1.00 100 
100 100 100 100 100 100 100 100 100 100 100 100 100 
99 99 99 99 99 99 99 100 100 100 100 100 100 100 
98 98 99 99 99 99 99 99 99 99 99 99 100 100 100 
98 98 98 98 98 98 98 98 98 99 99 99 99 100 100 
97 97 97 97 97 97 97 98 98 98 98 98 99 99 100 
95 96 96 96 96 96 96 96 97 97 97 97 98 98 99 
94 94 95 95 95 95 95 95 95 96 96 96 97 98 99 
92 93 93 93 93 93 94 94 94 94 94 95 95 96 98 
91 91 91 91 91 92 92 92 92 92 93 93 94 95 96 
89 89 89 89 89 90 90 90 90 90 91 91 92 93 95 
84 85 85 85 85 85 85 86 86 86 86 87 88 89 91 
76 77 77 77 77 78 78 78 78 79 79 79 80 82 85 
68 68 68 68 69 69 69 69 69 70 70 71 72 74 76 
59 59 60 60 60 60 60 61 61 61 61 62 63 65 68 
52 53 53 53 53 53 54 54 54 54 55 55 56 58 60 
48 48 49 49 49 49 49 49 49 50 50 50 51 52 54 
44 44 45 45 45 45 45 45 45 45 45 46 46 47 48 
42 42 42 42 42 42 43 43 43 43 43 43 44 44 45 
41 41 42 42 42 42 42 42 42 42 43 43 43 45 46 
40 40 41. 41 41 41 41 41 41 42 42 42 43 45 47 
40 40 40 41 41 41 41 41 41 42 42 42 43 45 48 
41 42 42 42 42 42 43 43 43 43 44 44 45 47 50 
46 46 46 47 47 47 47 47 48 48 48 49 50 52 55 
51 52 52 53 53 53 53 54 54 54 55 56 57 59 62 
55 56 56 56 57 57 57 58 58 58 59 60 61 63 66 
56 57 58 58 58 59 59 59 60 60 61 62 63 65 68 
57 57 58 58 59 59 59 60 60 60 61 62 63 65 68 
56 57 58 58 58 59 59 59 60 60 61 62 63 65 68 
56 57 57 58 58 58 59 59 59 60 60 61 62 65 67 
55 55 56 56 57 57 57 58 58 59 59 60 61 64 66 
53 54 55 55 55 55 56 56 57 57 58 59 60 62 65 
51 52 52 53 53 53 54 54 54 55 56 56 57 60 62 
48 49 49 50 50 50 51 51 51 52 52 53 54 57 59 
45 46 46 46 47 47 47 48 48 48 49 50 51 53 55 
42 43 43 43 44 44 44 44 45 45 46 46 47 50 52 
38 39 39 40 40 40 40 41 41 41 42 42 43 45 48 
33 34 34 35 35 35 35 36 36 36 37 37 38 40 42 
29 30 30 30 31 31 31 31 32 32 32 33 34 35 37 

24 24 25 25 25 25 25 25 26 26 26 27 27 29 31 
21 21 21 22 22 22 22 22 22 23 23 23 24 26 27 
17 18 18 18 18 18 19 19 19 19 19 20 20 22 23 
14 14 15 15 15 15 15 15 15 16 16 16 17 18 19 
11 11 11 11. 11 11 11 12 12 12 12 13 13 14 15 

4 5 5 5 5 5 5 5  5 5 6 6 6 7  8 

27 27 27 2 8  28 28 28 28 29 29 29 30 31 32 34 

7 8 8 8 8 8 8 8 8 9 9 9 9 1 0 1 2  



. 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 

10 8 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
12 0 
121 
122 
123 

.548093 

.607340 
-664040 
-709452 
.734328 
-732866 
.661175 
.515795 
-374708 
.282812 
.210409 
.196498 
.142638 
.116896 
-111479 
.lo9598 
.lo8947 
.lo8662 
.lo8625 
.110395 
.142038 
.320004 
.111768 
.lo8019 
.lo7216 
.lo6951 
.lo7360 
.lo9746 
.116711 
.I27408 
-124919 
.127170 
.137398 
.245032 
-128337 
-464192 
-109250 
.lo4886 
.550075 
-107636 
109173 
.200099 
1.33831 
-122385 
116819 
.979426 
-105918 
- 600984 
-232088 
-111068 
.982869 
592110 
.130579 
-245490 
.174841 
.186410 
.266867 
.150414 
.390805 
.864709 
-1713 82 
.323953 
.250712 
-165380 
.161342 

2 2 3 3 3 3 3 3 3 3 3 3 4 4 5  
1 1 1 1 1 1 1 1 2 2 2 2 2 3 4  
1 1 1 1 1 1 1 1 1 1 1 2 2 2 3  
2 2 2 2 2 2 2 2 2 2 2 3 3 3 4  
4 4 4 4 4 4 4 4 5 5 5 5 5 5 6  
7 7 7 8 8 8 8 8 8 8 8 8 8 9 9  

14 14 14 14 14 14 14 14 14 14 15 1 
19 19 19 20 20 20 20 20 20 20 20 21 21 22 23 

18 19 19 19 19 20 20 21 23 
12 12 12 13 13 14 14 16 17 

7 7 7  8 8 9 9 9 1 0  11 13 15 
8 8 8 9 9  

6 7 7 8 8 8 9 9 9 1 0 1 1 1 1 1 3 1 5 1 8  
5 6 7 8 8 8 9 9 1 0 1 0 1 1  
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