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ABSTRACT 

A library of multi-group constants in 70 energy groups with 

37 isotopes for fast reactor calculations is described. Cross-

sections, transfer matrices and self-shielding factors were gen

erated with the NJOY code and with the RGENDF interface program on 

the basis of evaluated data from ENDF/B-IV. The library is being 

issued in a format suitable for the EXPANDA code. Comparisons with 

the JFS-2 library and test results for fourteen standard critical 

assembly problems are presented. 
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1. INTRODUCTION 

The purpose of this report is to describe the AMZ library of multi-

group constants which was generated by the NJOY code [l] and by the RGENDF 

interface program and is based on evaluated nuclear data from ENDF/B-IV [2] 

and issued in a format suitable for the EXPANDA code [3]. 

In the following sections, descriptions are given of the processing 

methods and codes used and of the specifications and content of the AMZ 

library, comparisons are made between the multi-group cross-sections of 

the AMZ, JFS-2 [4] and JFS-1 [5, 6] libraries and the test results obtained 

with AMZ and JFS-2 and processed with the EXPANDA code for fourteen stan

dard critical assembly problems are presented. 

2. PROCESSING METHODS 

Using evaluated data from ENDF/B-IV, the cross-sections and transfer 

matrices for 37 isotopes were generated with the NJOY code. 

When being processed with NJOY, after they had been reconstructed with 
OTO O ¿.A 

a tolerance of 0.5% (with the exception of U and Pu, for which the 

accuracy was 17„) , the multi-group data were calculated to Legendre order P 

at three temperatures (300, 900 and 2100 K) and for various values of o 
o 

(background reference cross-section) using a structure with 70 energy groups 

from the JAERI set [4] and a weighting spectrum produced by the MC2 code [7], 

which are shown in Table 1 and Fig. 1 respectively. 
To obtain the weighting spectrum, a critical assembly of a unit cell 

of plutonium oxide (UPu)0 according to LCCEWG [8] was used, represented by 
2 

infinite cylindrical geometry (B = 7.8E-4). The composition and dimensions 

of this cell are- shown in Table 2. Since it was known that MC2 could pro

vide two weighting spectra, one with 70 groups and the other with 2100, and 

that the latter took into consideration the effects of self-shielding, 

preference was given in this case to the 70-group spectrum, since these 

effects are taken into account when processing with NJOY. 
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In calculation of the multi-group data, the mean cross-section of 

the material i, of the reaction x, of the group g, at a temperature T 

and for a given value of o is defined in NJOY as 

a 1 (T,a ) = -L 
xg o 

a1(E,T) <{.1(E,T,a ) dE 
g x o 

(J>1(E,T,o ) dE 

(1) 

i . 
whereby the flux <J> is calculated by 

^(E.T.o ) = 
S(E) 

ot(E,T) + Oo 

(2) 

where S(E) is the weighting spectrum, o (E,t) is the total microscopic 

cross-section and o is a parameter into which the effects of composition 

can be introduced (cf. Ref, 

culated by 

9]). The transfer cross-sections are cal-

dE ,dE' o (E) F (E-E') S(E) 
JJ e e 

e,g-g 
(3) 

S(E) dE 

where g and g' are the initial and final energy groups and F (E-"E') is 

the Legendre component of the transfer probability of energies from 

E to E'. 

The structure and format of the data produced in this way with the 

GROUPE module of the NJOY code are not, however, suitable for EXPANDA. 

It has therefore been.necessary to draw up the RGENDF interface program 

which, in addition to formatting the data, calculates the following: 
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(a) The inelastic cross-section, taking the (n,2n) reaction into 

account, by means of the expression 

o ! = a . + 2 o " 0 ; (4) 
m in n,2n ' K*J 

(b) The capture cross-section, by 

i 

O = C J - O - O . - o , , (5) 

c t e in f ' v ' 

whereby this value is equivalent to the sum of all the captures 

(y, p, d, a, ...) subtracted from a portion of the (n,2n) reac

tion—so that the total cross-section remains unaltered; 

(c) The removal cross-section, by summation of the elastic cross-

sections of neutrons emigrating from each group g to other 

groups, namely 

G 

er g , ¿ g e,g+g , 

(d) The inelastic scattering matrix, by summation of the inelastic 

matrices of the excited and continuum states ; 

(e) The self-shielding factors, by the expression 

oê (T,o ) t N 

f 8 ( T f 0 ) . _ * ° _ . (7) 
x ° ag (300,») 

x 

The input and output units, preparation of input data and two examples 

of data for the RGENDF program are shown in Appendix I. 

3. SPECIFICATIONS AND CONTENT OF THE AMZ LIBRARY 

Table 3 shows the materials processed with NJOY and RGENDF at 300, 

900 and 2100 K to make up the AMZ library. Of the data for the various 

*/ Translator's Note: This passage has, as far as possible been trans
lated literally, since the meaning of the original is not clear. 
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isotopes shown, only those for Ga and Sn were based on ENDL/78 [10], since 

they were not in ENDF/B-IV, while the lumped fission products FP(PU239) 

and FP(U235) were obtained from JFS-2. 

The table also permits the identification of materials in accordance 

with ENDF/B-IV (or ENDL/78) and JAER1 and gives the variable MSF, which 

shows which values of o were adopted when drawing up the tables of self-

shielding factors- The structure of the library used by EXPANDA, which is 

based on Ref. [ll], and the values of o used are explained in Appendix II. 

It should be noted that the self-shielding factors provided in the 

AMZ library for the two atomic density ratios of the two resonant nuclei 

are identical. This is because the NJOY code is not structured for cal

culating the cross-sections dependent on mutual interference between 

resonant nuclei. 

4. COMPARISONS BETWEEN THE MULTI-GROUP DATA OF THE AMZ, JFS-2 AND 
JFS-1 LIBRARIES 

In order to evaluate the data contained in the AMZ library, the 

infinite-dilution multi-group cross-sections and the self-shielding fac-

'tors' produced were compared with those generated in.JFS-2, which was 

based on evaluated data adjusted by the least-squares method. This 

library was in turn compared with JFS-1 in order to ascertain the differ

ences caused by adjustment, since the two libraries were generated on the 

basis of the same evaluated nuclear data. In order for the reasons for 

the differences found between the data of the three libraries to be better 

understood, the process used in drawing up JFS-2 on the basis of JFS-1 is 

described. 

Using the data of JFS-1, most of which were based on the UKNDL 

library [12], standard problem tests were carried out by the JAERI group 

with a view to gauging their applicability in fast reactor calculations. 

Large discrepancies were found between the calculated and experimental 

values of k rr and of the spectral indices. In order to minimize these 
ef f 

discrepancies it was necessary once again to re-evaluate the nuclear data 

for most of the nuclides and, using the sensitivity study, to adjust the 

cross-sections on the basis of the least-squares method [4]. 
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In re-evaluation of nuclear data, the data of UKNDL for the nuclides 

C, 0, Na, Al, Cr, Mn, Fe, Ni and Mo were rejected and replaced by those 
Q 0 0.0 0 0 0 0*5/ 0/0 

of ENDF/B-IV. The nuclides Be, Si, Th, U, U and Pu, which 

were also based on ENDF/B-IV, were incorporated into the new library. 
241 

Data for Pu above 10 keV were replaced by those of ENDF/B-III. By means 

of the sensitivity study, the following were adjusted: the resonance param
ar u i -j 2 3 5„ 238„ 239„ . 241 . ,. . 

eters of the nuclides u, U, Pu and Pu; the fission cross-
235 239 238 

sections of U and Pu and the capture cross-section of U between 
238 

3.6 keV and 1.4 keV; and the inelastic cross-section of U. With these 
modifications the JFS-2 library was produced [4]. 

The two libraries of the JAERI group, the contents of which are pre

sented in Tables 4 and 5, were produced by processing with the codes 

PROFGROUCH-G and G-Il [13, 14] and TIMS-i [15]. The first code, which 

uses a combined weighting spectrum with 1/E and the fission spectrum, with 

a border at 1 MeV, generated the multi-group constants of light and inter

mediate nuclides in the whole energy range and of heavy nuclei only in the 

smooth region above the resonance region. The constants of heavy nuclei 

in this region were generated with TIMS-1, through which the weighting 

spectrum was calculated numerically, thereby solving the neutron moderation 

equation. In this processing operation, the inelastic, capture and removal 

elastic scattering cross-sections received different treatments in relation 

to those used in the RGENDF program. The removal cross-section was cal

culated by 

o ë (a ,T) 
er o 

_ ; 

E -aE 

AE, oe(E,T) •(E,oo,T) -4— dE 
1-a 

AE 
>(E,a ,T) dE 

o 

(8) 

' E. 
whereby ¿£ ' -

~ E L Ê 

a =ter) • and 
where E is the energy below the integration range AE , a (E,T) is the 

elastic scattering cross-section, <t>(E, o ,T) is the flux and A is the 



atomic mass of the resonant isotope. In the calculation of inelasticity, 

a single portion of the (n,2n) reaction was taken into account, while 

capture was determined by adding the partial captures, without the (n,2n) 

reaction being taken into consideration [4, 5, 6, 16]. 

In the comparisons performed in this study, calculations were made of 

the percentage deviations between the multi-group data, at infinite dilu

tion and at 300 K, taking as the basis the JFS-2 library, by means of the 

expressions 

ag - ag 

p A R 
DJA8 = — - x 100 (9) 

°B 

D j j g = _ k ^ x 1 0 o ( 1 0 ) 

where the subscripts A, B and C refer to the cross-sections of the 

libraries AMZ, JFS-2 and JFS-1 respectively, and g refers to the energy 

group. The most pronounced percentage deviations, which are commented 

on below, are shown in Tables 6 and 21. 

When analysing the discrepancies, the nuclides were grouped in order 

to emphasize the differences resulting from adjustment of nuclear data and 

differences due to different methods of processing being used in the gen

eration of libraries. The comparisons were performed, in the first 

analysis case, between JFS-1 and JFS-2'and, in the second, between AMZ and 

JFS-2. 

In the first analysis case, where comparisons were made of multi-
23 5 ? 3fi 

group data for the nuclides in the JFS-1 and JFS-2 libraries • U, U, 
239 241 

Pu and Pu, which were based on the same evaluated data of UKNDL, 

the following percentage deviations were found exclusively in the region 

in which the evaluation was performed: 

235 * 
U - The fission (Table 6) and capture cross-sections generally 

compare well to within - 107», while in certain groups large 
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differences of the order of 40%, are found. The average 

differences found in the elastic and removal cross-sections, 

for which higher values are found in JFS-2, are -15% and 

-20% respectively; 

2 38 

U - For capture (Table 7) the deviations vary between -26%, and 

45%,, while for the elastic and removal cross-sections, for 

which in most groups lower data are found in JFS-2, the 

differences can reach orders of 30% and 180% respectively. 

The deviations in the inelastic cross-sections are on average 

30%; 

239 

Pu - The discrepancies for the fission cross-section (Table 8) 

vary from -34%. to 74%,, while for capture they vary from -607o 

to 70%,. The differences in the elastic and removal cross-

sections are generally comparable, within a range of - 20%, 

except for certain groups for which they attain 93%, and 128%, 

respectively; 

241 

Pu - The data are generally lower in JFS-2, and the calculated 

deviations can reach relatively high levels in the following 

reactions: fission (Table 9) and elastic scattering 77%,; 

capture 190%,; and removal 360%,. 
It was also noted that the data for the mean cosine of the scattering 
— 235 238 239 

angle (y) of the nuclides U, U and Pu are nil in JFS-1 for ener-
gies below 6 keV (group 31), while in JFS-2 they are of the order of 10 

The second analysis case is divided into two categories of isotope 

pertaining to the AMZ and JFS-2 libraries: isotopes generated on the 

basis of the same and of different evaluated data. 

9 232 233 
The nuclides Be, C, 0, Na, Al, Si, Cr, Mn, Fe, Ni, Mo, Th, U, 

234 242 

U and Pu, which are based on the same evaluated data of ENDF/B-IV, 

generally have deviations of less than 10% in all nuclear reactions, with 

the exception of elastic removal. These differences, which occur in cer

tain groups of the epithermal region, can be attributed to the different 
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methods of reconstructing the evaluated data and the different weighting 

spectra used in the processing of these isotopes. In the case of elastic 

removal data, for the calculation of which different treatments were 

applied, the discrepancies remain in the regions of -207» and -30% for 

energies above and below 1 keV (group 37) respectively. Differences which 

may arise from the different versions of evaluated data from ENDF/B-IV 

being used for generating AMZ and JFS-2 were also noted when it was found 

that values of u in the range between 10 keV (group 28) and 500 keV 

(group 13) had relatively large differences for the following isotopes: 

0,-222%; Mn (Table 10), 389%; and Th, 1148%. Also, the version on which 
9 

AMZ was based has nil values for inelastic scattering of Be, which never 

occurs in JFS-2 and thereby leads to deviations in capture as large as 

2505% in the fast region (Table 11). 

Of the nuclides B, U, B, Cu and Pu, the data for which were 

based on UKNDL where the generation of JFS-2 is concerned, only the last 

three are commented on, since they are elements of importance in analyses 

of critical assemblies and also because they show the greatest differences: 

B - The cross-sections compare well, to within -10%,, over the whole 

energy range for the elastic scattering and removal cross-

sections and below 1 MeV (group 10) for the other reactions. 

Above 1 MeV, capture (Table 12), which is the principal reac

tion, shows differences as great as 178%,. 

Cu - The data are in most groups lower in JFS-2 and certain divia-

tions can be relatively large in the following reactions: in 

capture 500%, in removal and u 180% and in elastic scattering 

. (Table 13) 122%. 

240 

Pu - The elastic scattering and removal reactions, with values 

higher in JFS-2 in most groups, show, on average, differences 

of the order of -20%, and -407, respectively. In inelastic scattering 

(Table 14), the differences are as much as 807> and rise until 

the beginning of the threshold is relatively near. For fission 

above 5 keV (group 30) and capture (Table 15) above 60 keV 

(group 21), where the data are generally higher in JFS-2, the 

discrepancies remain around -407». Below these energies, where 
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the opposite situation obtains, the deviations are, on average, 

30% for capture and 200% for fission. Moreover, for fission 

between 17 eV (group 53)and 600 eV (group 40), JFS-2 has nil 

cross-sections, whereas in AMZ they are of the order of 10 

„• u u • 2 3 5IT 238,, 239n . 241 

With respect to the isotopes U, U, Pu and Pu, which were 

generated on the basis of UKNDL and adjusted by the least-squares method 

in the elaboration of JFS-2, the differences observed were relatively 

large in the cross-sections of all reactions, especially fission, capture 

arid inelastic scattering - and, consequently, also in elastic removal - in 

the resonance regions, as was to be expected. For these four isotopes the 

elastic cross-section has, on average, discrepancies of around 20%. The 

percentage deviations of the other most important reactions are: 

235 

U - For energies above 1 keV (group 37), fission (Table 16) shows 

differences of less than 10%, whereas below this energy the 

discrepancies vary between -22%, and 62%. For capture the aver

age deviations are of the order of - 20%,. For inelastic scat

tering (Table 17), the cross-sections compare well, to within 

10%, throughout the energy range, except near the beginning of 

the threshold where the data of JFS-2 are twenty times lower 

than those of AMZ. 

238 

U - For fission below 500 keV (group 13) JFS-2 has nil cross-

sections, whereas in AMZ they are of the order of 10 

Except for the first fast groups, for capture (Table 18), 

where the differences are relatively large, the deviations 

generally remain within 10%,, although in certain groups in the 

resonance region they are - 40%,. 
239 + 

Pu - The fission data (Table 19) compare well, to within - 10%, 

above the resonance region. In this region the difference 

vary between -32%, and 88%,. For capture, where the data of 

JFS-2 are generally lower, the deviations are, on average, of 

the order of 20%, increasing around 1 eV (group 64) and reach

ing levels as high as approximately 200%,. The differences 

with inelastic scattering is, on average, -30%,. 
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Pu - The fission cross-sections (Table 21) compare well, to within 

- 107o, for energies above 10 keV (group 28). Below this energy, 

the differences vary between -33% and 58%. The capture data 

remain, on average, within the region of -20%. 

Because of the different treatments used in the generation of the AMZ 

and JFS-2 libraries, when calculating the inelastic and capture cross-

sections, taking the (n,2n) reaction into account, considerable discre

pancies were found in the first fast groups of these two reactions for all 

heavy nuclei and some light ones, such as Cr and Mo, where the value of 

the (n,2n) reaction is relatively large (see Tables 15 and 18). It was 

also noted that the inelastic reaction of most isotopes analysed showed 

considerable percentage deviations around the beginning of the threshold, 

where the variation in the cross-section with energy is at a miximum. This 

may have been caused by different interpolation methods having been used 

in the processing codes when generating AMZ and JFS-2 on the basis of 

evaluated nuclear data. Such differences should not, however, be important 

for criticality calculations, since they occur where the cross-section is 

much lower (100 times or more) than its mean value (Tables 14 and 17). 

The comparisons of the self-shielding factors pertaining to the same 

nuclides mentioned above were only performed superficially because of the 

large amount of information in existence. In analysing the differences it 

was found that, outside the resonance region for each of the nuclides, the 

percentage deviations calculated for JFS-l/JFS-2 and AMZ/JFS-2 were similar 

(of the same order of magnitude) to those found when a comparison is made 

between infinite-dilution multi-group data. However, this did not occur 

in the resonance region, especially for the factors relating to. elastic 

removal, where relatively large deviations were noted, which in most cases 

were considerably higher (factors of eight or more). This fact points 

towards some special treatment in calculation of self-shielding factors or 

adjustments performed in the elaboration of JFS-2 which have not been 

described in the literature. 
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5. CRITICAL ASSEMBLY CALCULATIONS 

Fourteen standard critical assembly problems selected from those of 

the Cross-Section Evaluation Working Group (CSEWG) [17] were processed 

with EXPANDA, a one-dimensional diffusion code using the AMZ library to 

gauge its applicability in fast reactor calculations. 

Since the differences observed between the multi-group data of the 

AMZ and JFS-2 libraries were relatively large, it was necessary to process 

the same critical assemblies with EXPANDA, on this occasion using JFS-2, 

in order to test the effects of these differences on values of k rr and 
ef f 

of the spectral indices obtained with the two libraries. For' the basic 

conditions of the two processing operations to be the same, it was neces

sary to introduce into JFS-2 the new multi-group data for the nuclides 
OOQ ? 3 3 93 

Pu, Pa, Mg, Nb, Pb, V, Ti, Ga and Sn produced for AMZ and constants 

for the critical assemblies. 

Of the assemblies selected, eight had plutonium fuel and the 

others uranium, and their characteristics (Table 22) varied in terms of 

size between 12 and 4000 litres and of the ratio of concentrations of fer

tile and fissile isotopes between 0.05 and 8.6. All the assemblies were 

calculated on the assumption of spherical geometry, except for ZPPR-2, 

for which the calculations were performed on the assumption of cylindrical 

geometry. The specifications of the assemblies, which were obtained from 

Ref. [17], are presented in Appendix III. 
The calculated and corrected values of k rr are shown in Table 23 

ef f 

and Fig. 2. The correction factors applied to the calculated values, 

which include corrections for heterogeneity, transport and two dimensions, 

were obtained from Ref. [18]. Table 23 shows two corrected values of k rr 

eft 

introduced for JFS-2, the first of which was calculated in the present 

study, while the second was obtained from Refs [4, 16]. The differences 

between these two values may have been caused by the differences in the 

numbers of mesh points selected for each cell region analysed and in the 

maximum numbers of mesh points and permitted regions in each version of 

EXPANDA and by the presence of the new nuclides inserted into our version 

of JFS-2. 



- 12 -

From the results obtained it will be seen that, despite the large 

variety in the characteristics of the critical assemblies analysed, the 

AMZ and JFS-2 libraries can predict the values of k ff well, except for 

the assemblies ZPR-3-6F, ZPR-3-12 and ZPR-3-11 in respect of AMZ and for 

VERA-11A and ZPR-3-6F in respect of JFS-2, where the eigenvalues differ 

from unity by more than 1%. It is also found that the two libraries 

underestimate the eigenvalues, mainly for assemblies with fertile-fissile 

isotope concentration ratios in the range 4.6-6.5 or for cores larger than 

400 litres, and that better mean values of k rr can be obtained from 
eft 

assemblies with Pu fuel. The mean percentage deviations calculated for 

AMZ and JFS-2 are of the order of 0.77„ and 0.57» respectively, which indi

cates a slight improvement of 0.27> in the results of JFS-2. 
c- • • u 2 3 3 , - 2 3 8 , . 2 3 9 T , j 240n 

The central reaction rates for fission with U, U, Pu and Pu, 
• u 238„ . . ,. . ' . 235„ . , . 238„ 

for capture with U relative to fission in U and for capture in U 
239 

relative to fission in Pu were also determined for both libraries using 

the EXPANDA code. The ratios between the respective calculated and experi

mental values (C/E) and their dependences on the ratio between the concen

trations of fertile and fissile isotopes (fertile/fissile) are shown in 

Tables 24 and 29 and Figs 3 and 4 respectively. 
238 238 2 3 S 

In the two indices relating to capture in U, C( • U)/f( U) and 
238 239 

C( U)f/( Pu), large differences are found between the mean percentage 

deviations calculated for AMZ and JFS-2 for U cores. The other calculated 

indices show that the values obtained from AMZ are slightly higher than 

those of JFS-2. It is also found that the C/E values of the fission rates 
2 3 8 T I / 2 3 5 „ J 2 4 0 ^ , 2 3 5 , , . ,-,. • ,_ ,_, C 1 

U/ U and Pu/ u in the two libraries show considerable fluctua

tions around unity, which suggests some systematic error in measurements 

of the fission rates of fertile materials. Compared with the experimental 

data, the spectral indices calculated for the two libraries have relatively 

large discrepancies, with percentage deviations reaching values of the 

order of 67». 

6. CONCLUSIONS 

The greatest differences between the multi-group data of the AMZ and 

JFS-2 libraries were found for nuclides adjusted by the least-squares 

method in the generation of JFS-2. These differences are believed to be 
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responsible for the discrepancies between the calculated values of k cc 

err 

and the spectral indices of the two libraries, which are of the order 

of 0.2% and 2% respectively. 

Despite the considerable variety in the characteristics of the 

critical assemblies analysed, AMZ predicts the values of k rr well, 
et t 

except in the case of certain assemblies for which the eigenvalues differ 

from unity by a little more than 17„. In relation to the spectral indices, 

significant discrepancies were noted between calculated and experimental 

data, which may have been caused partly by inconsistent treatment in 

heterogenization of cells. 

Finally, it can be stated that values of k rc for fast reactor cal-
ef f 

culations with various dimensions can be obtained using the AMZ library 

with an error of -0.77„, which is approximately the uncertainty found in 

the calculation procedures. 
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Table 1. Structure of the JAERI set with 70 energy groups 

ENERGY ENERGY 
GROUP ÛU GROUP AU 

UPPER LOWER UPPER LOWER 

1 

2 

3 
4 

5 

6 
7 

8 
9 

10 

11 

12 

13 
!4 

15 

16 

17 

18 

19 

20 

21 
"> 1 

23 
24 

25 

26 
27 

28 
29 

30 
31 
32 

33 
34 

35 

10.5 

8.3 
6.5 
5.1 

4.0 

3.1 

2.5 
1.9 

1.4 

1.1 

0.8 

0.63 

0.50 

0.4 

0.31 

0.25 

0.2 

0.15 

0.12 

100 

77.3 

59.8 

46.5 

36.0 

27.8 

21.5 

16.6 

12.9 

10.0 

7.73 

5.98 

4.65 

3.60 

2.78 

2.15 

(MeV) 
(MeV) 

(MeV) 
(MeV) 

(MeV) 

(MeV) 

(MeV) 
(MeV) 
(MeV) 

(MeV) 
(MeV) 

(MeV) 
(MeV) 

(MeV) 

(MeV) 

(MeV) 

(MeV) 

(MeV) 

(MeV) 

IkeV) 

(keV) 
(keV) 

(keV) 
(keV) 

(keV) 

(keV) 

(keV) 
(keV) 
(keV) 

IkeV) 
(keV) 
(keV) 
(keV) 

(keV) 
(keV) 

8.3 
6.5 
5.1 

4.0 

3.1 
2.5 
1.9 
1.4 

1.1 
0.8 

0.63 
0.50 
0.4 

0.31 

0.25 

0.2 

0:15 

0.12 

0.1 

77.3 

59.8 

46.5 

36.0 
27.8 

21.5 

16.6 

12.9 

10.0 

7.73 

5.98 

4.65 

3.60 

2.78 

2 15 

1.66 

0.2351 

0.2445 

0.2426 

0.2429 

0.2549 

0.2151 

• 0.2744 

0.3054 

0.2412 

0.3185 

0.2389 

0.2311 

0.2231 

0.2549 

0.2151 

0.2231 

0.2877 

0.2231 

0.1823 

0.2575 

0.2567 

0.2516 

0.2559 

0.2585 

0.2570 

0.2587 

0.2522 

0.2546 

0.2575 

0.2567 

0.2516 

0.2559 

0.2585 

0.2570 

0.2587 

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 

1.66 { 

1.29 | 

1000 ( 

773 ( 

598 ( 

465 ( 

- 3 6 0 ( 

278 ( 

215 ( 

166 ( 

129 ( 

100 ( 

77.3 < 

59.8 ( 

46.5 I 

36.0 

27.8 

21.5 

16.6 

12.9 

10.0 

7.73 

5.98 

4.65 

3.60 

2.78 

2.15 

1.66 

1.29 

1.0 
0.773 

0.598 

0.465 

0.360 

0.278 

keV) 

keV) 

eV) 

eV) 

eV) 

cV) 
eV) 

eV) 

eV) 
eV) 
eV) 

eV) 

eV) 

eV) 

eV) 
eV) 

eV) 

, eV) 

[ eV) 

eV) 

eV) 

( eV) 

( eV) 

( eV) 

( eV) 

( eV) 

( eV) 

( eV) 

eV) 

( eV) 

( eV) 

( eV) 

( eV) 

( eV) 

( eV) 

1.29 

1.0 

773 
598 

465 

360 
278 

215 

166 
129 

100 
77.3 

59.8 

46.5 

36.0 

27.8 

21.5 

16.6 

12.9 

10.0 

7.73 

5.98 

4.65 

3.60 

2.78 

2.15 

1.66 

1.29 

1.0 

0.773 

0.598 

0.465 

0.360 

0.278 

0.215 

0.2522 

0.2S46 

0.2575 

0.2567 

0.2516 

0.2559 

0.2585 

0.2570 

0.2587 

0.2522 

0.2546 

0.2575 

0.2567 

0.2516 

0.2559 

0.2585 

0.2570 

0.2587 

0.2522 

0.2546 

0.2575 

0.2567 

0.2516 

0.2559 

0.2585 

0.2570 

0.2587 

0 2522 

0.2546 

0.25 75 

0.2567 

0.2516 

0.2559 

0.2585 

0 2570 
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Composition (atoms/barn-cm) and dimensions of pluton 
(UPu)02 

Material 
Core 

Radius = 0.30289 

0,00101 

0,00041 

0,00019 

0,000112 

0,000018 

0,00723 

0,01804 

Coolant 

Density = 0.02784 

239Pu 

240Pu 

21ilPu 

2"2Pu 

235U 

236U 

0 

Cr 

Fe 

Ni 

Mo 

Na 

0,00298 

0,00623 

0,00526 

0,00026 

0,00808 
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Table 3. Content of the AMZ library 

N 

1 
2 
3 
4 
c 
J 

6 
7 
8 
9 

10 
11 
12 
1 ? 
1 * 
15 
16 
17 
I S 
1 " 
2 0 
? 1 
22 
2 3 
24 
2 5 
2 6 
2 7 
2 6 
2Q 

30 
31 
32 
3 3 
? 4 
35 
3 6 
3 7 

ISOTOPE 

U - 2 3 5 
U - 2 3 8 
P U - 2 3 9 
P U - 2 4 0 
S - 1 0 
B - l l 
C - 1 2 
0 - 1 6 
N A - 2 3 
A L - 2 7 
CP 
MN-55 
FF 
NI 

eu 
* 0 
P U - 2 4 2 
P U - 2 4 1 
A K - 2 4 1 
SI 
U - 2 3 3 
U - 2 3 6 
B f - 9 
F P ( P U 2 3 9 ) 
TH-2 3 2 
H - l 
F F ( U 2 3 5 ) 
U - 2 3 4 
P U - 2 3 P 
P A - 2 3 3 
MG 
N P - C 3 
PP 
V 
TI 
GA-NAT 
SN-NAT 

IDENTIFICATION 

ENDF/B-1V 

1 2 6 1 
1 2 6 2 
1 2 6 4 
1 2 6 5 

. 1 2 7 3 
1 1 6 0 
1 2 7 4 
1 2 7 6 
1 1 5 6 
1 1 9 3 
1 1 9 1 
1 1 9 7 
1 1 9 2 
1 1 9 0 
1 2 9 e. 
i ? e 7 
1 1 6 1 
1 2 6 6 
1 0 5 6 
1 1 9 4 
1 2 6 0 
1 1 6 3 
1 2 6 9 
1 9 9 9 
1 2 9 6 
1 2 6 9 
1 9 5 5 
1 0 4 ? 
1C5C 
1 2 9 7 
1? U G 
1 1 * 9 
12PF 
1 1 9 6 
1 2 8 6 
7 6 4 0 
7 8 5 0 

JAERI 

9 2 5 
9 2 6 
9 4 9 
9 4 0 
; .C5 
1 1 5 

6 
8 

1 1 
13 , 
24 
25 
26 
28 
29 
42 

9 4 2 
9 4 1 
9 5 1 

14 
9 2 3 
9 2 6 

4 
9 9 9 
9 0 2 

1 
9 9 5 
9 2 ¿ 
94f« 
9 1 3 

1? 
41 
P2 
23 
21 
31 
5C 

M: 

1 
2 
1 
1 
0 
0 
2 
2 
2 
2 
2 
? 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
0 
2 
2 
C 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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Table 4. Content of the JFS-1 library 

N ISOTOPE IDENTIFICATION MSF 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

U-235 
U-236 
PU-239 
PU-240 
B-10 
8-11 
C-12 
0-16 
NA-23 
AL-27 
CR 
MN-55 
FF 
NI 
CL 
*C 
U-234 
PU-241 

ENDF/B-IV 

1261 
1262 
1264 
1265 
1273 
1160 
1274 
1276 
1156 
1193 
1191 
1197 
1192 
1190 
1295 
12*7 
1043 
1266 

JAERI 

925 
92P 
949 
940 
105 
'Í15 

6 
p 

11 
13 
24 
25 
26 
2h 
29 
42 

924 
941 

1 
2 
1 
1 
0 
0 
2 
2 
1 
2 
2 
1 
2 
2 
2 
1 
1 
0 
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Table 5. Content of the JFS-2 library 

N ISOTOPE IDENTIFICATION MSF 

1 
2 
3 
4 
5 
6 
7 

e 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
2* 

U-235 
U-23B 
PU-239 
PU-240 
B-10 
B-ll 
C-12 
0-16 
Ni-23 
AL-27 

e» 
MK-55 
FF 
NI 
CL' 
MÇ 
PU-242 
PU-2A1 
AK-241 
SI 
U-233 
U-236 
BE-9 
FP(PU23<?) 
T^-232 
H-l 
FP(U235) 
U-234 

ENDF/B-IV 

1261 
1262 
1264 
1265 

. 1273 
1160 
1274 
1276 
1156 
1193 
1191 
1197 
1192 
1190 
1295 
12H7 
1161 
1266 
1056 
1194 
1260 
1163 
1289 
1999 
1296 
1269 
19 9 5 
1C4 3 

JAERI 

925 
928 
949 
940 

ao5 
115 

6 

e 
i l 
13 
24 
25 
2 6 
26 
29 
42 

942 
941 
Q51 
14 

923 
926 

4 
999 
902 

1 
995 
924 

1 
2 
1 
1 
0 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
0 
2 
2 
0 
? 
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Table 6. Comparisons between multi-group data of 
235. 

F i s s i o n 

G» J F S - l DJJ J » S - 2 &o JPS-1 DJJ JFS-2 

a \ 
9 1 

10 1 

. e o 7 i « » f < 

. f c i e » * i • 

. 1?** fc E 

. i i 9 » o t < 

. l F p ? ' F < 

. Í Í P ^ E 

. 3 0 5 5 6 F 

. ? 1 * 1 1 F 

• 2 3 Î Î 5 F 

• icc** f 
. n < s i u 
. i*f-eoe 
. 1 9 P 4 f f 
. 2 Î P 5 * E 

• 3 2 1 4 0 F < 
• 3 P 2 3 0 E < 
. *P03fcE< 
. 5 4 1 4 4 E 
. 6 0 7 7 3 F 
• 6 9 0 7 4 E 
• Í 0 3 7 9 E < 
, 9 2 9 1 5 E < 
. 0 P 9 9 4 £ . 

.221fc*E< 
• 3 8 1 6 9 E 

. P 1 1 5 2 f 

. 9 3 8 9 P F 

• 2 3 7 9 4 { 

. 6 * 5 4 0 E 

. 2 9 1 2 0 E 

• 6 9 2 9 0 F 

. 0 P 7 4 0 E 

. *• 7 7 ] 0 F 

, 8 3 * * O F 

. 3 9 9 7 C E 

0 0 
• 0 0 

0 0 
CO 
ce 
CO 
00 

• 00 
• c o 

>00 
• CO 

CO 
• 0 0 

• CO 

• 0 0 

0 0 
• 0 0 

• c o 
>00 
• 0 0 

0 0 
• 0 0 

• 0 0 

• 0 0 

• 0 0 

• 0 0 

• 0 0 

• 0 0 

• 0 0 

• 0 0 
• 0 0 

• 0 0 

• c c 

• CO 

• CO 

0 ] 
0 
C 1 
0 1 
C ] 
0 ] 
c 
c 
C ] 
1 
1 
0 
1 
0 ] 
1 ] 
2 ] 
1 1 
1 1 
3 ] 
4 ] 
1 ] 
3 ] 
7 ] 
« ¡ 
2 
6 

13 . 
I S . 
-e 
- 4 
- 4 

-1 
- 2 

7 
4 

• »07m 
. 6 1 « 4 4 £ 

. 1 2 * 4 B £ 

• 1 1 9 3 0 E 

• m z î E 
. 2 5 6 » * F 

l . 3 0 5 t f c f 

. 2 7 4 ] 7 [ 

. 2 * 3 2 0 E 

• 1 7 2 5 0 E 

. 1 2 P G 0 E 

. 1 4 9 9 0 E 

. 1 B 3 5 C E 

• ? 4 5 1 0 F 

. 2 9 9 2 0 E < 

• 3 5 2 2 0 E 

. * 3 2 9 0 E < 

• ?ueoE< 
.54fcOOE< 
• P.231CE 
. 7 P 9 5 0 E < 
. 8 5 5 9 0 t 

1 . 9 2 5 6 0 E -
' . 1 3 2 1 0 E 
P . 3 2 7 9 0 E 
? . * 5 9 5 0 E 
> . 5 7 P 9 0 E 
' . c o o e o F 
I . 1 0 9 Î O E 
1 . 4 4 4 4 0 E 
3 . P 6 6 0 0 E 
k . l 5 0 9 0 E 
t .»>174CF 
5 . * 3 1 3 0 t 
t . i * * f o e 

• o o : 

• c c 

• C C 5 

• CC i 

• 0 0 < 

• CO i 

• C O < 

• CC < 

• CO i 

• CO « 

• CO < 

• C O « 

• CO « 

• 0 0 < 

• 0 0 • 

• 0 0 ! 

• 0 0 • 

• 0 0 ' 

• 0 0 • ' 

• 0 0 • 

• 0 0 • 

• 0 0 « 

• 0 0 ' 

• 0 0 
• 0 0 ( 
• CO ( 
• 0 0 ( 
• 0 0 < 
• 0 0 I 
• 0 0 
»00 
• 0 0 

• rr 
• oc 
• cc 

>b 7 . 3 1 0 7 0 l < 
>7 P . 8 1 9 7 0 E < 
P P . 9 2 2 0 0 f < 
9 9 . 9 P 4 C 0 F 
0 1 . 3 3 * . 3 0 f < 

• 1 1 . 3 3 3 > * 0 [ < 
.2 1 . 4 4 7 C C E 
n i . ; tc?0F 
. * ? . 1 4 5 9 0 f < 
• i 1 . 9 P 2 1 0 F 
P l . * P 0 3 0 F 

• 7 2 . 0 C P G 0 F * 
P 2 . C O 4 Î 0 F 
9 Î . 6 K 0 9 0 F 

)C 2 . 9 0 f c l O F < 
• 1 5 . 3 1 7 7 0 F 
S2 * . 1 5 5 3 0 F 
>3 P . 7 6 1 3 0 E 
S* 3 . 4 5 5 2 0 E 
ii 4 . 3 B 9 7 0 E 
¡6 9 . 8 1 4 2 0 É 
>7 2 . 9 2 9 5 0 E 
Se 9 . 2 2 2 6 0 E 
Í 9 9 . 8 0 5 3 0 E 
bC 3 . 0 6 1 P . 0 E 
bl 1 . 0 7 U 0 E 
i2 l . * 3 3 2 0 E 
' 3 1 . 7 3 7 0 0 F 
k * 7 . 3 « . 0 9 0 f 
••Î 5 . 2 3 9 P 0 F 
SP 5 . 8 2 1 P O F 
S7 7 . f c t ' j 7 0 E 
'F 1 . 1 *• J 7CF 
l 9 1 . F 4 4 P 0 F 
rc 1 . 9 9 4 C C Í 

CO 
cc 

• c c 
• c c 
C I 

• C I 
• C I 

• C I 
• C I 
>C1 
• C I 

• C I 
• 0 1 
• C I 
• 0 1 

>C1 
• C I 

• C I 
• C I . 
• C I 

• C I 

• C I 
• CO 

• CC 

• C I 
• 0 1 
• C I 
• C I 
• C I 
• C I 
• C I 
• C I 

• ̂  ' 
•C2 
• Ct 

\ 
11 
- Í 
- 4 

4 4 

1C 
- I t -

- p 
c 

- 2 C 
c 
c 

- 1 
c 
c 
c 

- 2 
0 

m. *• 

- P 
3 
C 

- 2 ! 
_ S 

1 
13 
- 9 

- 1 0 
1 

- 1 0 
- 3 

c 
11 
I t 

S 

7 . 2 0 7 2 C F « C C 
7 . 8 « * 2 C F « C C 
9 . 7 t 4 Í C F » C C 
l . C 4 » ( C f » C l 
C ? 3 1 ( C ( « C C 
l . M U C F ' C l 
1 . 7 4 7 9 C E » C 1 
l . t « P l C E * C l 
2 . C 2 7 ( C F « C 1 
2 . 4 t t 4 C F « C l 
1 . 4 8 P « C F » 0 1 
2 . C l * f C £ « C l 
2 . 1 2 9 1 C F . C 1 
5 . 7 3 5 C C F « C 1 
2 . 9 3 « C C E * C 1 
5 . 3 * 7 « C E « 0 1 
* . 2 * 1 9 C E » C 1 
P . 6 1 9 1 C t • C 1 
3 . 6 5 3 3 C £ » 0 1 
* . 7 7 S J C E » C 1 
9 . * 7 P 4 C E » C 1 
2 . 9 2 7 C C £ « C 1 
1 . 2 3 7 4 C F » 0 1 
1 . 0 4 0 C 0 E « C 1 
3 . 0 2 2 i C » « C l 
9 . * Î Î P 0 E * C 0 
1 . 5 7 7 f C F « C l 
1 . 9 3 P 9 C F « C I 
7 . 2 0 4 1 0 { « C 1 
5 . 8 * 7 f C F « C l 
t . 0 6 1 Í O F » C l 
7 . 7 C 7 S 0 F « C 1 
i . c ? * ? r » « c ? 
1 . Î Î 7 3 C ! « C 2 

1 . 6 9 7 C C E « 0 2 

Table 7. Comparisons between multi-group data of 
238, 

Capture 

JFS-l CJJ JFS-2 GC JFS-l SJJ JFS-2 

1 7 . 9 2 C 7 E - 0 3 
2 9 . 9 Î C 3 5 F - C 3 
3 1 . 2 t 5 4 H - 0 2 
* 1 . 4 7 t 7 3 E - 0 2 
5 1 . 5 9 J J 9 f - 0 2 
1 2 . 4 4 1 1 C E - C 2 
7 i . 9 < . 0 1 1 E - 0 ? 
6 * . 5 1 » l l E - t 2 
9 5 . 7 U 1 K - 0 ? 

10 1 . t l 9 * - C f - C l 
11 1 . 5 ï 2 * t f - C l 
1? l . ? ? 3 3 U - C l 
; i i . 2 f - a c e F - c i 
14 l . ? ' C 3 0 f - C l 
¡5 1 . 3 f 1 * 3 f - C I 
1 * 1 . 5 4 » 2 1 f c - 0 1 
17 1 . 7 9 0 6 9 E - 0 1 
18 2 . 1 1 7 7 1 ^ - 0 1 
19 2 . 4 Z 3 5 B E - 0 1 
20 2 . e i 3 e 7 E - C l 
2 1 3 . 3 Î 6 9 6 E - C 1 
22 3 . 9 3 3 1 9 E - 0 1 
23 4 . 4 2 5 S 2 E - 0 1 
24 4 . 8 6 Í 0 8 E - 0 1 
25 « . 2 Í 4 9 2 E - 0 1 
24 5 . 6 7 P 6 0 E - 0 1 
2 7 è . 6 0 5 1 0 f - 0 1 
28 7 . 5 3 8 1 0 E - 0 1 
29 7 . . Í 2 4 7 0 E - 0 1 
30 9 . 2 P 4 8 0 F - 0 1 
31 1 . 0 4 0 5 0 E « 0 0 
3? 1 . 0 3 7 0 0 E « 0 0 
33 l . l f l l O f ' O O 
3«. 1 . 4 3 9 1 C F O 0 
35 1 . 3 3 H C f » n c 

0 1 
C < 
0 ] 
C ] 
C ] 
c < 
c 
: < 

- 1 9 1 
19 ] 
2C 1 

7 
7 
1 
4 

9 
17 
2 t 
36 
45 
3 7 , 
29 
2 7 
18 < 
1» 
1 1 
ie 
21 ( 

9 
16 
12 < 
- 5 J 

¡ 
- 1 

- 1 7 

' . 9 J C » 7 E - 0 3 ?f 
. . 9 Î 0 Ï 5 E - C 3 ?7 

• 2 6 5 4 1 E - C 2 3P 
, 4 7 * 7 3 E - 0 2 39 
. 5 9 2 e 9 t - 0 2 »C 
. « M K E - C 2 41 

l . c o o i l t - C ? 4? 
• . 5 1 P 1 1 E - C 2 * 3 

. 2 1 9 4 0 E - C 1 * * 

. 3 5 C 4 C F - C 1 4t-
• 2 9 1 7 C E - C 1 4 t 
• ? 3 5 9 C t - C l 47 
. l ? 4 ? 0 f - C l 4P 
• ? 3 7 V C E - r i 49 
• 3 1 » 3 0 f - C ! 5 f 
. 4 1 7 7 0 E - C 1 Í ) 
. i l > 9 0 F - 0 1 52 
, t 7 0 4 0 E - C l 53 
. 7 7 5 7 0 E - 0 1 54 
• 9 3 7 5 0 E - 0 1 55 

' . 4 4 3 6 0 E - C 1 it 
1 . 0 3 B C O E - C 1 5 7 
> . 4 7 5 * O E - 0 1 58 
• . 1 2 0 1 0 E - 0 1 5 9 
k . 5 9 * t O E - 0 1 t C 
J . 1 0 * 0 0 t - 0 1 P I 
5 . 5 9 0 2 0 E - 0 1 tí 
) . 1 9 0 P 0 E - C 1 P3 
r . l l 3 9 0 E - 0 1 t * 
r . 9 7 P 0 0 E - 0 1 P5 
» . 2 * 2 5 0 E - 0 1 >•(• 

• l O l P O E ^ O O t 7 
. 1 4 ; ; 0 6 » C 0 » f 
. 4 5 4 4 0 E « r O »9 
. i -2fr3CE «CC 7C 

1 . 3 P P 9 0 t « C C 
2 . 1 P 0 P 0 E « C 0 
2 . 5 1 6 4 0 F « C C 
? . 0 6 9 S 0 E « C C 
3 . 3 5 0 « 0 F » C C 
i . 1 « " ï C f « C C 
? . 9 9 ? 0 0 t »CC 
f , 9 7 4 ? 0 l » C C 
1 . ? 2 t C 0 F « C l 
; . 3 1 3 2 0 E « C C 
' . 3 9 C 2 0 Í « C I 
4 . ' 4 * C C * «CO 
•; . 7 1 n 3 0 E « C I 
' . l P - î f O f - C ? 
1 . 4 ^ ? 4 0 f *C2 
l . P » 2 « « 0 E * C C 
2 . 2 4 P 7 C E « C C 
2 . 2 9 1 1 0 F « C 2 
3 . C 7 1 0 C F - C I 
4 . 3 6 7 0 0 E - C 1 
l . U 5 1 0 E » C 0 
5 . 0 8 1 8 C E « C 2 
2 . 8 8 3 1 0 E « C 0 
B . 5 O O 6 0 E - C 1 
5 . M 1 7 0 E - 0 1 
4 . 7 4 2 1 0 E - C 1 
4 . 4 9 4 7 0 F - 0 1 
* . 5 3 3 7 0 ( - C l 
4 . 7 4 4 7 0 F - C 1 
5 . C M 2 0 E - C 1 
5 . 5 7 3 0 0 E - C 1 
Î . 7 9 5 0 0 E - C 1 
9 . C C C 0 0 F - C 1 
9 . 0 C P 0 0 E - C 1 
9 . C 0 0 0 O Í - C 1 

- 1 3 
0 

- 2 C 
-?t 
- 1 C 
- 1 Ç 
- 1 C 

f 
- 1 3 

-t 
C 
f 

- I t 
-7-. 
- 1 1 

- 9 
1 * 
• 9 

- 1 3 
- I t 

5 
C 

- I P 
- 4 
- 5 
- P 
- 7 
- 7 
- 7 
- P 
- P 

- 1 2 
25 
12 

0 

1.5PC4CE«00 
2.175C0E»CO 
3. IPSICF«OC 
2.64tC0E«C0 
3.7tlFCF«CC 
2.7CC7CE «CC 
4.44»CCE«CC 
t .452'CE«CC 
1.5*1PCE«C1 
2.4737CF.CC 
4.3«3<iCE«Cl 
*.e«34CF«0C 
4.3»3eCF»01 
1.243CCF-C1 
l.*49CCf»C2 
2.077*CE«CC 
1.9551CE«00 
2.37P9CE«02 
3.5319CE-C1 
5.259PCE-C1 
1.05*9CE»C0 
5.0649CE*C2 
3.4tPCCE«C0 
8.885CCE-01 
5.948CCF-01 
S.0P2C0f-Cl 
•.B53CCF-C1 
4.917CCE-C1 
Î.15ÎCCE-01 
Î.557CCE-01 
5.982CCE-C1 
t.t45C0F-Cl 
7.193CCF-C1 
P.C11CCF-C1 
9.019COE-01 
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Table 8. Comparisons between mul t i -group data of 

Fiss ion 
G» 

1 
2 

\ 
* 
5 
6 

7 
9 
9 

10 
11 
17 
13 
1 * 
15 
16 
17 
15 
19 
20 
21 
22 
23 
2 * 
25 
26 
27 
29 
2» 
30 
31 
3? 
33 
3 * 
3 * 

J f 5 - 1 

2 . Î 6 9 4 2 F 4 0 0 
7 . 1 * 3 « * F » O 0 
i . 6 * 8 J 0 E « O 0 
1 . 8 6 6 9 0 ( 4 0 0 
1 . 9 6 3 < Ï 0 { < Q Q 
1 , < ; 7 < ( 7 0 t « 0 t 
1 . 9 9 9 3 3 F 4 0 0 
l . t t r ( c t «cc 
i . e i * « c f 4 0 0 
1 . 7 0 5 * 0 * 4 0 0 
1 . 6 1 3 9 0 F 4 0 0 
1 . 6 7 1 7 0 Í 4 0 0 
1 . 6 2 6 3 0 ( 4 0 0 
i.cc2<>oe4cc 
l.fciceof»oo 
1 . 6 0 0 0 0 ( 4 0 0 
1 . 6 2 0 0 0 ( 4 0 0 
1 . 6 6 0 0 0 ( 4 0 0 
1 . 7 3 C 0 0 F 4 0 0 
1 . 7 2 0 0 0 E 4 0 0 
1 . 7 1 0 0 0 E 4 0 0 
1 . 7 2 0 0 0 E 4 0 0 
1 . 7 9 0 0 0 ( 4 0 0 
l . ? e O O 0 E 4 O 0 
1 . 7 S 8 2 0 E 4 0 0 
i . a ? « i 0 E 4 O 0 
1 . 9 0 1 7 0 ( 4 0 0 
2 . 0 0 7 3 0 E 4 0 0 
2 . 1 7 0 * 0 ( 4 0 0 
2 . 2 5 0 1 0 E 4 0 0 
2 . 5 9 1 8 0 ( 4 0 0 
7 . 5 F 7 6 0 ( 4 0 0 
?.«7QCnf«oo 
3 . 4 ? 6 6 0 f 4 0 0 
3 , ^ t < ; ' ) 0 f 40c 

OJJ 

0 
0 
0 
2 
3 
1 
0 

c 
1 
0 
0 
0 
3 
2 

* 
« 
6 
9 

1 * 
10 

6 
6 

15 
9 
1 

« 
e 
« 
7 
2 
6 
2 

- 1 
7 

2C 

J F S - 2 

2 . 3 " < > * 2 { 4 C C 
7 » l * 3 9 f c ( » 0 0 
l . P Î Î & O O C C 
1 .«1 ÏC0E4CC> 
1 . 6 9 6 0 0 ( 4 0 0 
l . o « . » 0 0 E 4 C 0 
1 . 9 B 9 3 0 ( 4 C C 
i.«>totoE4cr 
1 . 7 O 3 3 O E 4 0 0 
l . t * « t 0 E 4 0 C 
1 . 6 2 * e 0 £ 4 C 0 
1 . 6 2 5 O 0 E 4 C 0 
1 . 5 7 2 6 0 ( 4 0 0 
1 . 5 t e 5 0 E 4 C 0 
1 . 5 * 3 7 0 ( 4 0 0 
1 . 5 3 0 3 0 ( 4 0 0 
1 . 5 2 3 7 0 E 4 0 0 
1 . 5 * 0 5 0 £ 4 0 0 
l . » 1 5 6 0 E > 0 0 
1 . 5 5 Î 0 0 E 4 0 0 
1 . 6 0 0 8 0 E 4 C 0 
1 . 5 8 0 7 0 ( 4 0 0 
1 . 5 * 9 9 0 ( 4 0 0 
1 . 6 3 0 2 0 ( 4 0 0 
1 . 7 * 0 3 0 ( 4 0 0 
1 . 7 5 7 5 0 E « 0 0 
1 . 7 5 ( > 7 0 £ 4 0 0 
1 . « 5 0 3 0 ( 4 0 0 
2 . 0 1 6 3 0 E 4 C 0 
2 . 1 9 7 6 0 ( 4 0 0 
2.3»>o<s0E400 
2 . 5 2 2 * 0 E 4 0 0 
? , <}?Q«.CF » r r 

3 . 1 7 7 5 0 t 4 C 0 
2 . 9 7 5 E 1 E 4 0 C 

6» 

3t 
3 7 
?p 
3S 
to 
' 1 
4? 
43 
4 4 

45 
4 6 

47 

*e 
* ç 
50 
51 
52 
53 
5 * 
55 
56 
57 
58 
5 9 
6 0 
61 
6 2 
63 
6 * 
65 
66 
67 
^l-
* c 
7C 

J F S - 1 

* . 5 1 6 . * 0 ( « e C 
5 . 2 6 9 9 0 ( 4 0 0 
( • . 3 1 2 0 0 ( « C 0 
6 . 6 5 * 3 0 ( 4 0 0 
1 . 1 6 2 7 0 ( 4 0 1 
Í . 7 1 7 0 0 F 4 C C 
l . C * 0 9 0 ( 4 d 
2 . Í 6 2 3 0 F 4 C 1 
1 . 6 * 5 e C F * C l 
1 . 3 7 1 3 0 ( 4 0 1 
2 . 1 3 1 6 0 E 4 C 1 
* . 1 T 5 C 0 ( » C 1 
1 . C 4 Í 3 0 F 4 C 2 
7 . 2 6 6 9 0 ( 4 0 1 
1 . 0 6 3 * 0 ( 4 0 1 
? . * 0 0 7 0 ( 4 C 0 
6 . 1 * 6 * 0 ( 4 0 1 
3 . 7 2 7 0 0 ( 4 0 1 

J . 0 2 8 0 0 ( 4 0 2 
1 . 7 * 1 * 0 ( 4 0 2 
7 . * 7 3 7 0 E 4 C 1 
2 . 4 6 0 2 0 ( 4 0 1 
7 . 1 7 5 0 0 E 4 C O 
7 . 2 6 3 3 0 ( 4 0 0 
8 . 7 * 0 0 0 ( 4 0 0 
1 . 1 3 5 * 0 ( 4 0 1 
1 . 5 * 1 « 0 ( 4 C 1 
2 . 1 * 7 7 0 ( 4 0 1 
3 . 0 6 6 2 0 ( 4 0 1 
* . 5 7 8 5 0 ( 4 0 1 
7 . 6 « 3 9 C ( 4 C 1 
1 . 5 6 * 0 0 ( 4 0 2 
5 . » ? n « 0 ' * r ? 
2 . 3 3 5 6 0 1 4 C ? 
1 . 8 5 1 6 0 ( 4 0 3 

OJJ 

- 1 2 
t 

29 
* 6 
- 4 

* 
f 

*• 
I f 

- 2 7 
9 

- 1 6 
Î P 

1 
- 4 

22 
2* 
13 
11 

- 1 0 
6 

- 5 
- 6 

- 1 7 
- 2 1 
- 2 1 
- 2 C 
- 1 * 

- 6 
f 

3<i 
7 * 
; c 

C 
- 3 4 

J F ! - 2 

5 . U 9 5 C F 4 C C 
s.ces;o(4Cc 
6 . 3 9 9 3 0 ( 4 0 0 
* . * 7 C 1 C ( 4 C C 
1 . 2 1 1 7 C F 4 C 1 
8 . 2 9 5 < ; C ( 4 C C 
l . C * 7 7 C ( 4 C l 
1 . 7 5 6 f C ( 4 C l 
1 . 7 1 K C Í 4 C 1 
i . p e e i c f 4 c i 
1 . 9 * C 9 C ( 4 d 
* . 9 9 6 9 C F 4 C 1 
6 . 6 C 8 P 0 F 4 C 1 
7 . 1 « 1 3 C F « d 
1 . 1 1 6 3 0 F 4 C 1 ! 
2 . 7 6 8 ( 0 ( 4 0 0 
* . 9 3 6 9 0 ( 4 0 1 ! 
3 . 2 8 0 C C E 4 C 1 , 
" 9 . 2 4 Î C C E 4 C 1 
1 .<551CCE4C2 
7 . 0 1 1 C C E 4 0 1 
2 . 5 9 1 C C E 4 C 1 
7 . 6 9 3 C 0 E 4 C C 
8 . 8 5 C C C E 4 C 0 
1 . 1 0 7 C 0 E 4 0 1 
l . * * t C C ( 4 C l 
1 . 9 2 9 C C Í 4 0 1 
2 . 5 2 6 C 0 E 4 C 1 
3 . 2 6 3 C C Í 4 C 1 
* . 2 9 Î C C ( 4 d 
5 . 5 2 3 C C Í 4 0 1 
8 . 9 6 7 C C F 4 C 1 
3 . 4 C 8 C C F T ? 
2 . 3 * Î C C ( 4 T 3 
2 . « 1 1 C C ( 4 C 3 

Table 9. Comparisons between mul t i -group data of 

F i s s ion 

G» 

1 
2 
3 
4 

•> 
•> 
1 

a 

<3 

10 
; i 
i ? 
13 
\k 

15 
1 * 
17 

1° 
19 
20 
21 
?2 
23 
2 * 
25 
26 
27 
29 
79 
70 
31 
3? 
33 
1 4 

; . 

JF 5 - 1 

2 . 3 6 5 4 2 F 4 C C 
7 . 1 0 9 7 2 F «-00 
1 . 6 f 1 6 2 f 4 C C 
1 . 5 7 9 7 7 F . 0 0 
i .« •MJOF^CC 
1 . » • 1 7 4 f »0C 
1 . 7 t J 5 4 C . C C 
i . v ^ i i ' i ; 
1 . 7 4 7 ' 6 . f . C C 
l . * 3 * l * > ( «?C 
i . n t 3 7 t 4 f . : 
i . t ' î 7 o ? f *zr 
l . i M m « ? ; 
1 . 7 * 0 4 ' . f 4 C C 
1 . » 7 6 2 A ( 4 0 0 
? . 0 1 » 3 < J l 400 
2 . 2 1 3 0 5 ( 4 0 0 
2 . 5 3 7 2 1 ( 4 0 0 
2 . e i t 2 < ï E 4 0 0 
3 . 0 1 9 0 3 ( 4 0 0 
3 . 3 2 3 7 1 ( 4 0 0 
3 . 7 1 6 0 7 ( 4 0 0 
4 . 2 * 5 3 1 ( 4 0 0 
* . 5 3 * 7 5 £ 4 0 0 
• . 7 0 6 9 7 E 4 C 0 
* . « 3 1 0 7 ( 4 0 0 
4 . 9 7 8 1 0 ( 4 0 0 
5 . 1 0 1 6 * f 4 0 0 
5 . * 1 C 6 3 ( 4 C 0 
5 . 5 3 0 1 5 ( 4 0 0 
5 . 9 5 7 6 K 4 0 0 
6 . 1 7 7 9 5 ( 4 0 0 
• . 5 C 6 » 5 f 4C0 
7 . C C } 7 c ( . 0 0 
•= . V i ' l » . O 

DJJ 

o 
ç 

Ç 

10 
7 

i 
? 
i 

t 
e 
L 

-
-
7 
4 
fc 

13 
23 
35 
41 
47 
60 
72 
6 9 

se 
« 4 

57 
51 
4 b 

35 
35 
17 
13 

? 
1 4 

J F S - 2 

2 . 1 6 - 5 3 3 ( 4 0 0 
1 .«?47fcE4CC 
1 . 5 0 1 5 3 E 4 C 0 
1 . 4 Í C 5 0 F « C O 
1 . 4 7 Í 6 5 1 4 3 0 

l , ' . " ! ' ! ^ ' ' 
: . 74 * 7 31 • t c 
1 . 7 * 3 9 3 i 4 ( . c . 
1 . 6 4 4 ; s i « G C 
1 . 4 C 4 C 0 F 4 : C 
1 . 4 " . 0 0 r 4 0 C 
1 . " « C C i »CC 
l . ' ? C C C t 4CC 
1 .f 4 t i . C ( 4 C C 
i . i c » r c ( 4 t c 
1 . M I C O f 4CC 
1 . 9 4 4 0 0 ( 4 0 0 
7 . C 5 4 C C ( 4 0 0 
7 . C 7 Í C 0 F 4 C C 
2 . 1 2 9 0 0 ( 4 0 0 
2 . 2 5 7 0 0 ( 4 0 0 
2 . 3 1 4 0 0 ( 4 0 0 
2 . 4 6 1 C 0 E 4 0 0 
2 . 6 8 0 0 0 ( 4 0 0 
2 . 9 7 8 0 0 ( 4 0 0 
3 . 1 2 0 0 0 ( 4 0 0 
3 . 2 ^ 5 0 0 ( 4 0 0 
3 . * 3 7 ? 2 ( 4 0 0 
? . * * e ? C ( 4 C C 
4 . 1 4 C 3 C E 4 C 0 
* . 3 i f e o ( 4 c c 
5 . 7 4 » 4 0 t « 0 C 
5 . 6 7 5 6 0 ( 4 0 0 
6 . « 3 1 2 0 f 4 C C 
7 . 2 ° . - f O ( 4 C C 

Gt 

3 6 
1 7 

3F 
3 C 

4C 

4 ] 

4 ? 
4 3 
4 4 

4 \ 

4 6 

4 7 
4 1 
4 C 

•>r 
51 
5? 
53 
54 
55 
56 
57 
56 
59 
60 
6 1 
6? 
63 
6 4 

65 
6 6 

6 7 

6 6 
6 0 

7C 

J ' S - 1 OJJ J f 5 - 2 

S . 4 6 4 j 6 ( 4 C r 
« . ? 3 4 t 6 f 4 t O 
i . r i 5 5 < ) ( 4 c i 
1 . 1 3 4 3 4 ( 4 0 1 
1 . 7 1 1 C 4 4 C 1 
7 . 1 31f 5 ( 4 d 
; . : - ; 4 7 ( • c ; 
¿ , P 3 0 0 5 f - t l 
? . 1 4 4 5 C I . C I 
3 . 7 3 4 4 ? [ . C i 

l . - l « 7 C ( 4 d 
' . 7 4 ? i : 7 ( .C J 
' . ! " " ( 'C 1 
' , 7 6 4 » ? f 4C1 
3 . 3 3 r 5 0 f . C I 
4 . 6 4 5 0 K 4 d 
7 . ? 9 7 e 2 ( 4 C l 
4 . 9 2 7 4 2 ( 4 0 1 
2 . 9 S C C 8 ( 4 C 2 
( . 6 6 3 3 6 ( 4 0 1 
1 . 9 7 0 0 6 ( 4 0 2 
3 . 3 3 3 6 5 ( 4 0 2 
1 . 6 f c C 7 9 ( 4 0 2 
2 . 6 1 8 3 1 ( 4 0 ? 
3 . 5 9 2 2 7 ( 4 0 1 
2 . 2 7 0 2 6 ( 4 0 1 
1 . 6 3 5 1 7 ( 4 0 1 
1 . 6 9 5 5 9 ( 4 d 
1 . 6 9 * 6 C t 4 C 1 
1 . 8 9 2 * 1 ( 4 0 1 
2 . 5 2 8 < : 3 F 4 C 1 
* . 7 2 « * 3 f 4 C 1 
1 . 5 4 7 9 0 ( 4 0 2 
->. 1 3 2 3 9 1 «C2 
i . 3 " 4 7 J i . C 3 

c 
13 

M S 

13 
4 ? 
? 4 

- 7 
7 1 
71 
7 7 
51 
77 
5 6 
- 7 

- 7 
7 

- 6 
•23 

> 
•23 
2 * 
33 

• 3 9 
- Í 

- P 
• I P 
• 2 4 
•if 
• 3 3 
• 3 7 
• * 1 
- 3 7 
• 7 2 

- f 
- ? 

9 . 4 * P 7 C ( 4 C C 
8 . 6 3 3 E 0 E 4 C 0 
1 . 0 7 7 3 C F 4 0 1 
9 . 9 7 ( C C ( 4 C 0 
1 . 2 C 3 4 C F 4 C 1 
1 . 7 C 7 ( C ( 4 C 1 
2 . 3 ( t ( C ( 4 C l 
1 . 6 5 4 ( C ( 4 0 1 
2 . 5 9 C • C F 4 C 1 
2 . 5 4 6 3 C F . C 1 
3 . 7 5 ( 5 C ( 4 C 1 
3 . 2 3 C I C I 4 C 1 
3 . 2 9 4 C C ( « 0 1 
4 . 0 7 7 4 0 ( 4 0 1 
3 . 3 9 9 E C E 4 C 1 
6 . 3 5 5 9 0 ( 4 0 1 
6 . * ? 4 ( C ( 4 C 1 
6 . 3 0 7 C 0 F 4 C 1 
2 . 8 6 C ( 0 ( 4 C 2 
Í . 7 1 1 C C E 4 0 1 
1 . 5 * 0 ( C f 4 0 2 
2 . * 9 2 * 0 ( 4 C 2 
2 . 7 3 4 * C ( 4 C 2 
2 . 7 6 * 6 0 ( 4 0 2 
3 . 9 2 7 2 0 E 4 C 1 
2 . 7 B 2 C 0 E 4 0 1 
2 . * 3 2 ( 0 ( 4 0 1 
2 . 3 7 1 C C E » C 1 
2 . 5 5 1 Í C Í 4 0 1 
3 . 0 * e C O ( 4 d 
* . 3 3 2 2 C ( 4 C 1 
7 . 5 9 5 ( 0 ( 4 0 1 
1 . 9 9 3 F C ( 4 0 2 
7 . B 7 7 6 C I 4 0 2 
l . * 2 5 ( C ( 4 C 3 

http://7tJ54C.CC
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Table 10. Comparisons between multi-group data of Mn 

V 

6 i 

1 
2 
3 

« 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1» 
1» 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 
32 
33 
3* 
35 

»«l 

ê . 6 C 8 Î B f - 0 1 
7 . Í 5S0OE-01 
7 .2FS72E-01 
6 . 6 5 8 9 6 E - 0 1 
5 . 7 « 5 * i ' - 0 1 
5 . 0 < > t H i - C l 
* . 2 3 9 5 t E - G l 
2 . 8 3 ? 0 i f - 0 1 
1 . 7 * 9 m - 0 1 
1 .60562C-01 
1 .87729F-C1 
l . f > 3 6 * * £ - 0 1 
1 .73718E-C1 
l . t 3 3 3 f f - 0 1 
1 . 5 * C 5 * E - 0 1 
1 . 4 3 5 9 1 Í - 0 1 
1 . 3 * 1 0 1 E - 0 1 
1 . 2 2 1 * * E - C 1 
l . l * 3 2 2 f - 0 1 
1 . O 3 Í 9 7 F - 0 1 
9 . 3 7 9 * 5 E - 0 2 
B . *9915E-02 
7 . 0 9 5 4 9 E - 0 2 
6 . * 5 9 * 0 F - 0 2 
S . 0 7 * 6 5 F - 0 2 
* . 2 7 8 * 2 E - 0 2 
2 . 7 Ï 6 3 2 F - C 2 
1 . 6 9 1 5 * F - 0 2 
1 . 2 2 * 0 0 1 - 0 2 
1.22*OOE-02 
1 . 2 2 * 0 0 6 - 0 2 
1.22*OOF-02 
1.22*OOF-02 
: . ? ? ' o e f - ^ ' 
1 .22*OCE-02 

DJA 

0 
0 
0 
0 
0 
0 
K 

11 
2 

- 1 
0 

13 
33 
56 
7« 

111 
1*2 
220 
200 
217 
369 
3*3 
339 
239 
3 1 * 
2*9 
125 

38 
C 
0 
0 
0 
0 
r¡ 
C 

4»S-2 

6 . M 6 2 Í E - 0 1 
7 . 8 M ? * F - 0 1 
7 . 2 6 * 0 0 E - 0 1 
6 . 6 3 9 9 0 Í - C 1 
5 . 7 7 * 5 6 E - 0 1 
Ï . 0 7 9 3 H - 0 1 
* . 0 2 0 « 9 E - C 1 
2 . Î Î 1 3 5 E - 0 1 
1.7*<>0*E-01 
1 .63018E-01 
1 . Í 8 2 1 5 E - C 1 
1 . H 1 9 6 E - C 1 
1 . 3 0 * i e E - 0 1 
l . 0 * * 3 8 E - 0 1 
8 . 6 2 1 3 2 E - 0 2 
6 . 7 8 7 7 * E - 0 2 
5 .52627E-C2 
3 . 8 1 * 7 0 E - 0 2 
3 .C0093E-02 
3 .27396E-02 
1 .91560E-02 
ï . 9 1 6 * 7 E - 0 2 
1 .61580E-02 
1.9000BE-02 
1 .22400E-02 
1 . 2 2 * 0 0 £ - 0 2 
1 . 2 2 * 0 0 E - 0 2 
1 . 2 2 * 0 0 £ - 0 2 
1.22*OOE-02 
1 . 2 2 * 0 0 E - 0 2 
1.22*OOE-02 
1 .22*C0E-C2 
1.22*OOE-02 
l .??*CCF-0? 
1 . 2 2 * 0 0 E - 0 2 

G» 

3» 1 
37 1 
36 1 
39 1 
*0 1 
* 1 1 
*2 1 
*3 1 
* * 1 
»5 1 
*6 1 
*7 1 
*e l 
*9 1 
50 1 
51 1 
52 1 
S3 1 
5* 1 
55 1 
56 1 
57 1 
56 1 
59 1 
60 1 
61 1 
62 1 
63 1 
6* 1 
65 1 
66 1 
67 1 
66 1 
Í 9 1 
70 1 

»»2 

. 2 2 * 0 0 F - C 2 

. 2 2 * 0 0 E - C 2 

. 2 2 * 0 0 f - 0 2 

.22*OOE-02 
• 2 2 * O 0 l - C 2 
, 2 2 * 0 0 F - C 2 
.22*OOE-C2 
. 2 2 * 0 0 t - C 2 
. 2 2 * 0 0 f - C 2 
.22*0OF-C2 
• 2 2 * 0 0 E - C 2 
. 2 2 * 0 0 ( - C 2 
•22*OOF-C2 
. 2 2 * 0 0 F - C 2 
. 2 2 * 0 0 F - C 2 
. 2 2 * 0 0 E - C 2 
.22*OOF-02 
. 2 2 4 0 C Í - C 2 
.22400F-C2 . 
. 2 2 4 0 0 E - C Ï 
. 2 2 * 0 0 E - C 2 
. 2 2 * 0 0 f - C 2 
•22400F-C2 
. 2 2 * 0 0 E - 0 2 
• 2 2 * 0 0 F - 0 2 
• 2 2 * 0 O F - 0 2 
. 2 2 * O 0 E - 0 2 
• 2 2 * 0 0 E - 0 2 
• 2 2 * 0 0 E - 0 2 
.22*OOF-02 
. 2 2 * 0 0 F - C 2 
.22*O0E-O2 
•22400F-C2 
•?2*00E-C2 
• 2 1 * 0 7 F - C 2 

0 J * 

0 
0 
0 
c 
0 
c 
c 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
c 

- 7 9 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 , 
1 
1 
1 . 
1 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 
5 

jrs-2 

,22*CCF-02 
22*CCI -C2 

,22*C0F-C2 
,22 *C0F-02 
,22*C0F-C2 
, 2 2 * C C f - 0 2 
.22*C0F-02 
>22*C0F-02 
. 2 2 * C C ( - 0 2 
22*CCF-02 

. 22 *C0F-02 

.22*C0F-02 

.22*CCF-C2 

.22 *C0F-02 

.224C0E-02 
>22*CCC-C2 
. 22 *C0F-02 
.22*C0F-C2 
.224CCE-02 
,22*CCE-02 
2 2 * C C f - 0 2 
22*C0E-C2 
22*C0F-02 

,22*C0E-02 
22*COf -02 
22*C0E-02 
22*CCE-C2 
224COE-02 
22*CCF-C2 
22*C0F-02 
22*C0F-02 
22*COF-02 
22*C0F-C2 
22*CCF-C2 
e i 2 » 7 E - 0 2 

Table 11. Comparisons between multi-group data of Be 

G» 

1 
2 
3 

* 
5 
h 
7 
n 
9 

10 
11 
1? 
13 
1* 
l i 
16 
17 
14 
19 
20 
21 
tz 
23 
2 * 
25 
26 
27 
28 
29-
30 
31 
3? 
33 
3* 
35 

c 
k*l 

5 . 9 0 * 5 h E - 0 1 
6 .1C*0fcE-01 
6 . 2 7 1 0 6 E - C 1 
6 . 1 * 6 7 7 E - 0 1 
5 . 5 * 5 2 6 E - 0 1 
?.fr«5736E-Cl 
7 . 1 « t 3 0 E - 0 2 
? .*^COC*-0? 
*.9F-<"CCF-C3 
2 .5*-900Ç-C3 
2 . 3 3 0 0 0 E - 0 * 
1 .00COOF-0* 
l .CCCOCl-C* 
l . o r c o o F - c * 
1 . 0 0 0 0 0 F - C * 
1 . 0 0 0 0 0 E - C * 
1 . 0 0 0 0 0 E - 0 * • 
i.oooecE-o* 
1 . 0 0 C 0 C E - 0 * 
1 .00COOE-0* 
1 . 0 0 0 0 0 E - 0 * 
1 . 0 0 0 0 0 E - 0 * 
l.OCOOOE-O* 
l .COCOOE-0* 
1 . 0 0 0 0 0 E - 0 4 
1 . 0 0 0 0 0 Í - 0 * 
1 . 0 0 0 0 0 E - 0 * 
1 . 0 0 0 0 0 E - 0 * 
1 . 0 0 0 0 0 E - 0 * 
1 . 0 0 0 0 0 F - 0 * 
1 . 0 C 0 0 0 E - C * 
1.0OCO0F-O* 
1 . 0 0 0 0 0 F - C * 
1 . 0 0 0 0 0 F - 0 * 
l . o c c o c t - c * 

apture 

OJ» 

2 5 0 5 
1 6 5 9 
1 0 * * 

7 1 * 
*83 
\tf 

• 1° 
C 
0 

-* 
c 
0 
0 
0 

c 
0 
0 
0 

c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

J F S - 2 

2 . 2 6 5 Í 6 E - C 2 
3 . * 6 9 2 2 E - 0 2 
5 . * 7 7 2 5 € - 0 2 
7 . 5 * * * 2 F - C 2 
9 . * 9 « 3 3 E - C 2 
1 . 0 0 * f r 3 E - 0 1 
f . C 7 3 C C f T C ? 
2 . 4 4 2 8 C F - 0 ? 
fc.9*e20E-C3 
2 . 6 5 6 0 5 E - 0 3 
2 . 3 0 9 7 7 E - C * 
1 . O 0 0 0 0 E - C * 
1 . 0 0 0 0 0 E - C * 
I.OOOGOf-C* 
1 . 0 0 C 0 0 F - C * 
1 . 0 0 0 0 0 F - 0 * 
1 . 0 0 0 0 0 E - 0 * 
l.COOCOE-O* 
l . c o c o o E - e * 
l .COOOOt-0* 
l.OOOOOf-O* 
9 . 9 9 9 9 9 F - 0 5 
l.OOOOOE-0* 
l.OOOOOF-O* 
l .OOOOOi-0* 
l.OOOOOE-0* 
l.OOOOOE-O* 
l.OOOOOf-C* 
l.OOOCOE-0* 
l.OOOOOE-O* 
l.OOOOOE-0» 
l .COOOOf-0* 
l.OCOOOE-O* 
l.OOOOOE-0* 
l .COOOOf-0* 

6» 

1 
2 
3 

« 
? 
6 
7 
Í 

9 
10 
11 
12 
13 
1* 
15 
16 
17 
18 
19 
iO 
21 
22 
23 
2 * 
25 
26 
27 
26 
29 
30 
31 
32 
33 
3 * 
35 

*»2 

0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

c. 
0 . 
0 . 
0 . 
0 . 
0 . 

c. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

c. 
0 . 
0 . 
0 . 

I n e l a s t i c 
OJ» 

0 
0 
0 

c 
0 
0 
0 

c-
0 
0 
0 
0 
G 
0 

c 
c 
0 
0 
0 

c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

c 

J F S - 2 

5 . 6 8 7 1 0 E -
5 . 7 6 2 9 6 E -
5 . 7 2 C 6 1 E -
î . 3 8 7 e 3 E -
* . î e** l f" 
l .f-f>02?E 
8 . Í 0 2 7 5 E 
5 . C 5 ? ? C í 
0 . 
0 . 
C. 
0 . 
G. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

•01 
-01 
-01 
-Cl 
-Cl 
-01 
-C3 

- o 
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Table 12. Comparisons between multi-group data of B 

Capture 

t t 

l 
2 
3 
4 
5 

* 
7 
8 
9 

10 
11 
12 
13 
1». 
15 
16 
17 
I B 
19 
2 0 
2 1 
22 
2 1 
2 * 
25 
2b 
2 7 
28 
2 9 
3 0 
3 1 
32 
33 
34 
35 

tm 

2 . 6 2 2 2 2 E - 0 1 
2 . « « 9 7 1 t - 0 1 
* . 0 * 9 5 i f - 0 1 
4 . 0 6 3 1 2 E - 0 1 
î . o s i e * f - c i 
S . Ï » * Î H - 0 1 
4 . 1 C 0 Í 3 F - 0 1 
4 . 0 1 0 6 9 F - 0 1 
2 . 0 « 3 8 1 F - 0 1 
2 . 3 0 6 0 9 F - 0 1 
3 . 7 6 7 1 7 E - 0 1 
6 . 2 1 3 7 3 E - 0 1 
8 . 2 P 3 7 8 E - 0 1 
9 . 3 * B * l ê - 0 1 
1 . 1 0 3 5 3 F » 0 0 
1 . 2 e 5 7 3 ( « 0 0 
1 . 4 9 3 5 3 E * 0 0 
1 . 7 0 8 4 1 E 4 0 0 
1 . Í 8 3 5 0 F 4 0 0 
2 . 0 7 7 0 1 E » 0 0 
2 . 3 2 9 B 5 E * O 0 
2 . 6 1 9 0 8 E » 0 0 
2 . 9 4 8 0 * E » 0 0 
3 . 3 2 5 7 2 f » 0 0 
3 . 7 7 5 1 9 E » 0 0 
* . 2 7 1 0 9 E » 0 0 
4 . 8 6 4 8 0 E 4 0 0 
5 . S 1 B 9 B E 4 0 0 
6 . 2 6 0 1 1 E 4 0 0 
7 . 1 3 6 2 6 E 4 0 0 
8 . 1 ? 5 0 8 E « 0 0 
9 . 2 1 6 9 6 F 4 0 0 
1 . 0 4 9 5 6 E « 0 1 
1 . 2 C 7 8 7 f * r i 
1 . 3 t È 6 ? f « 0 1 

DJ» 

- 1 9 
- 3 1 
- l e 

18 
92 

I 7 f 
1 * 

2 
- 2 * 

- 1 
- 1 

9 
13 

3 
0 
1 
0 
0 

- 1 
- 2 
- 3 
- 4 
- 5 
-s 
- Í 
- 7 
- 8 
- 6 
- 6 
- 5 
- 6 
- 6 
- 7 

-<• 
- 6 

J F S - 2 

J . 2 7 3 9 5 E - 0 1 
4 . 3 8 3 7 5 E - 0 1 
4 . 9 5 2 9 S E - 0 1 
3 . 4 3 3 7 B E - 0 1 
1 . 5 8 3 4 2 E - Û Î 
1 . 2 4 0 9 1 F - 0 1 
3 . 5 6 7 7 3 E - 0 1 
3 . 9 1 5 9 » > i - 0 1 
2 . 7 7 3 3 6 1 - 0 1 
2 . 3 4 2 U E - C ] 
3 . 8 1 0 6 5 Í - 0 1 
5 . t e 2 2 9 E - C l 
7 . 3 2 7 6 7 E - C 1 
9 . 0 6 9 3 2 E - C 1 
1 . 1 0 ? 5 1 E « 0 0 
1 . 2 7 1 7 4 E « C 0 
1 . 4 6 e t 3 E » 0 0 
1 . 7 2 5 3 t E * 0 O 
1 . 9 1 6 0 9 E * 0 0 
2 . 1 3 4 7 8 E 4 0 G 
2 . 4 2 6 8 3 E « 0 G 
2 . 7 5 6 5 0 E 4 0 0 
3 . 1 1 B 2 9 E « C C 
3 . 5 2 7 6 5 E 4 0 0 
3 . 9 9 8 2 8 E * 0 0 
4 . 6 1 2 1 9 E * 0 0 
5 . 3 1 7 6 5 E * 0 0 
3 . 9 0 8 4 2 E « 0 0 
6 . 6 8 9 0 6 E 4 0 0 
7 . 5 6 9 2 1 E » 0 0 
8 . 6 5 0 1 3 E 4 C 0 
9 . 9 0 7 2 2 E « 0 0 
1 . 1 2 8 6 3 E 4 0 1 
1 . 2 » 5 » t f » P l 
1 . 4 6 4 Q 6 E « 0 1 

GP 

36 
37 
38 
39 
4C 
4 1 
42 
43 
44 
4« 
4» 
47 
46 
49 
Î C 
51 
52 
53 
54 
55 
56 
37 
58 
59 
6 0 
6 1 
6? 
63 
64 
65 
66 
67 
68 
• c 

70 

kPl 

l . » 5 6 5 5 E * C l 
1 . 7 7 0 0 5 I « C 1 
2 . 0 1 0 4 1 f « C l 
2 . 2 8 9 4 9 F * C 1 
2 . t 0 1 6 5 E * C l 
J . 9 Î Ï B 4 F 4 C 1 
? . » 6 3 « Î ( » C 1 
ï . ' 2 1 1 0 t « C l 
4 . 3 5 5 8 6 E » C 1 
4 . 9 5 7 8 5 E « C 1 
i . 6 2 2 2 í f » C l 
6 . 3 e S 6 2 E » C l 
7 . 2 6 6 5 3 E « C l 
e . 2 7 3 3 2 E « C l 
9 . 4 C 3 3 1 E * C 1 
1 . 0 7 9 4 9 E » C 2 
1 . 2 1 8 4 7 E « C 2 
1 . 3 9 C l l f « C 2 
1 . 5 8 4 6 8 f « 0 2 
1 . 7 9 8 4 9 t . C 2 
2 . 0 4 1 2 3 E » C 2 
2 . Ü 8 1 9 M C 2 
2 . 6 6 9 3 3 F + C 2 
3 . 0 2 0 7 6 E « C 2 
3 . * 1 4 0 6 F » C 2 
3 . 8 8 7 2 7 E * C 2 
4 . 4 Z 3 1 1 E * C 2 
4 . 9 8 6 1 8 E » C 2 
; . 5 8 0 7 6 f « C 2 
6 . 5 6 9 3 2 E « C 2 
7 . 4 0 9 4 5 E * C 2 
8 . 3 3 6 3 1 E » C 2 
9 . Í 2 0 6 2 E . C 2 
l . < : 0 t 3 9 E « C 3 
1 . 2 3 2 0 0 E « C ? 

DJ» 

_(. 
-t 
-t 
-t 
-t 
- t 
-t 
-f 
-t 
K K 

" S 

_.* 
v S 

— ft 

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

C 
0 
0 
c 
c 
c 

J F S - 2 

1 . 6 6 6 1 7 F « 0 1 
1 . 8 9 4 4 4 E « 0 1 
2 . 1 5 4 4 } t » C l 
2 . 4 4 8 7 3 E « C 1 
2 . 7 7 8 1 9 E « C 1 
3 . 1 5 3 7 ? E » 0 1 
S . Î 8 5 7 C E « C 1 
• . 0 7 t H E « C l 
4 . 6 3 6 C 9 F « C 1 
3 . 2 6 2 6 8 E « 0 1 
5 . 9 7 2 1 5 E « C 1 
6 . 7 8 9 < 1 E « C 1 
7 . 7 2 4 1 9 E « C 1 
8 . 7 7 C 9 4 f « 0 1 
9 . 9 6 Î C 9 E * C 1 
1 . 1 3 3 « 9 E « C 2 
1 . 2 9 C 3 7 E « 0 2 
1 . 4 6 8 7 4 ( 4 0 2 
1 . 6 6 8 6 6 F 4 C 2 
1 . 8 9 5 2 6 E « 0 2 
2 . 1 4 8 9 B E « C 2 
2 . 4 3 J Î 1 E 4 0 2 
2 . 7 4 7 9 * E » C 2 
3 . 1 0 6 3 C E « 0 2 
3 . 5 1 6 7 8 F « 0 2 
3 . 9 8 1 3 C F * C 2 
4 . 5 C 8 4 4 E « C 2 
5 . 0 9 6 3 5 E « C 2 
5 . 7 5 9 < 1 E * C 2 
6 . 5 3 * « . e E « 0 2 
7 . 4 3 C « C F * 0 2 
e . 4 3 4 2 9 E » C 2 
9 . 3 7 8 4 6 F « C 2 
1 . c p <; '. 2 F « c 3 
1 . 2 3 0 : e E « C 3 

Table 13. Comparisons between multi-group data of Cu 

Elastic 

GR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
1» 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
21 
24 
25 
2 6 
2 7 
28 
29 
30 
31 
! 2 
33 
34 
35 

»"2 

1 . 9 1 B 5 9 F » 0 0 
2 . 0 9 6 6 9 Í « 0 0 
2 . 1 7 4 0 7 E « 0 0 
2 . 1 C 4 t 5 E « 0 0 
l . 9 7 6 6 4 E « 0 0 
1 . 9 1 0 4 4 E « 0 ü 
1 . 9 < i 7 4 6 f « 0 0 
2 . 2 1 3 1 1 F * 0 C 
2 . 6 1 6 4 < i t »0C 
? . 3 3 C 7 6 E » C 0 
3 . 7 2 5 3 0 E » C 0 
4 . 1 6 1 3 1 E * 0 0 
4 . 3 1 0 ; O E » 0 0 
4 . 5 C 5 4 3 E » 0 0 
9 . 1 2 5 4 7 E » 0 0 
í . 3 3 1 6 0 E « 0 0 
5 . 3 6 6 9 5 E * 0 0 
5 . 8 8 3 7 5 E « 0 0 
5 . 9 1 9 7 8 E « 0 0 
6 . 6 4 C 7 4 E » 0 0 
7 . 4 6 1 8 3 E « 0 0 
7 . 7 5 C 5 1 E « 0 0 
e . í * 8 5 9 E * 0 0 
i .oe»iSE«oi 
l . * 9 1 4 * E » 0 1 
1 . 6 2 0 3 4 E * 0 1 
1 . 3 6 5 6 5 E » C 1 
1 . 0 4 9 5 7 E » 0 1 
2 . 1 4 9 2 3 E » 0 1 
8 . 9 2 6 2 9 E . 0 0 
1 . 9 1 1 9 1 E . 0 1 
1 . O 0 5 3 3 E . 0 1 
6 . 1 3 5 3 1 E « 0 0 
2 . 1 6 1 9 1 E » 0 1 
4 . 5 7 8 7 9 í » 0 1 

O J i 

5 
8 

10 
10 
13 

<¡ 
3 

- 9 
- 2 

0 
- 3 
- 2 
- 7 
-e 

2 
i 
c 

14 
19 
17 

2 
1 

23 
43 
54 
85 
51 
- 3 

1 2 2 
- 1 3 

0 
- 1 7 
- 3 4 

-^ 
15 

J F S - 2 

1 . 8 2 1 1 1 1 * 0 0 
1 . 9 3 9 1 4 E » 0 0 
1 . 9 7 5 4 5 E » 0 0 
1 . 9 0 0 7 7 E « 0 0 
1 . 7 3 5 4 « , E * C 0 
1 . 7 4 4 9 2 E . C 0 
1 . 9 3 5 7 1 E « C C 
? . 4 b l C 5 E » 0 0 
2 . « P 0 9 9 E « C C 
3 . 3 6 2 1 0 E « C C 
3 . e 4 7 i 7 F « C C 
4 . 2 e e 7 t t « o o 
4 . f 5 4 i ; i > f . r e 
4 . < } 3 6 9 « E » C C 
4 . 9 8 5 4 2 t « 0 0 
; . 2 6 2 6 6 E » C C 
5 . O 6 5 2 0 E . 0 C 
5 . 1 3 3 4 0 E . O O 
4 . 9 5 9 9 0 E » 0 0 
5 . 6 5 5 0 6 E « 0 0 
7 . 2 9 9 * ? f » C 0 
7 . 6 1 0 3 6 E « 0 0 
6 . 7 7 9 4 6 E » 0 0 
7 . 5 9 2 4 9 E » C 0 
9 . 6 3 7 3 2 E « C 0 
6 . 7 3 6 4 0 E « 0 0 
9 . 0 i e i l E » 0 0 
1 . 0 9 0 7 1 E » C 1 
9 . 6 6 4 6 3 E » 0 0 
1 . 0 3 1 4 4 E * 0 1 
1 . 9 1 9 7 8 E » C 1 
1 . 2 2 3 8 7 E » C 1 
9 . 3 1 7 0 B E » 0 C 
2 . ? 9 1 1 B E « C 1 
3 . 9 6 2 7 C E « C 1 

G» 

36 
37 
3e 
39 
40 
41 
42 
43 
44 
4 f 
4 f 
47 
48 
49 
5C 
51 
52 
53 
54 
5 Ï 
96 
57 
5 8 
99 
6 0 
61 
62 
63 
64 
65 
6 f . 
67 

^^ 
t<i 
7C 

i * * 

4 . 3 2 1 4 3 F « C C 
í . 0 5 8 2 7 F * C C 
5 . 6 7 H 6 7 E » C 0 
* . 6 9 0 2 6 £ » C O 
2 . 0 4 6 3 1 F * C 1 
t . 3 5 5 1 0 E « C C 
6 . C 4 4 8 2 E * C C 
7 . 2 7 7 0 B F » C C 
7 . 4 6 ? 9 1 f » C C 
7 . 7 * 0 0 9 F « C C 
7 . o o ? 3 U «CC 
« . l S T f - ^ f .CC 
f . 3 5 1 4 2 f « C 0 
f . 4 f c » P C Í « C C 
8 . t 9 P 7 8 E » C C 
6 . f - 9 2 7 9 E « C 0 
F . 7 f c 0 4 1 E « C C 
ê . P 1 7 9 6 E » C C 
8 . e 6 3 0 6 E * C 0 
6 . 8 1 4 1 3 f « C C 
í . 3 7 7 9 7 E » C C 
f . 5 3 8 4 ' f « C C 
6 . 5 5 6 4 « E » C 0 
f . 5 6 8 7 5 E » C 0 
8 . 5 7 B 2 3 E « C C 
e . 5 8 6 3 0 E « C C 
f . 5 9 2 4 6 E « C C 
6 . 5 9 7 0 3 f » 0 0 
6 . 6 0 0 6 2 E » C 0 
6 . 6 0 4 6 8 E » C 0 
6 . 6 C 7 1 2 E « C C 
í . 6 0 9 4 3 E » C C 
P . t l l f - P E « C C 
? . 6 1 4 0 H « C C 
f . 6 1 * 4 3 F « C C 

O J Í 

- 2 8 
-22 
- 1 7 
- 1 4 

22 
- 4 

c 
2 
7 

1C 
12 
14 
16 
17 
ie 
19 
2C 
20 
2C 
20 
16 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
\t 
16 

J F S - 2 

* . 0 7 7 7 3 E » 0 0 
6 . 5 6 1 4 C K 0 0 
6 . 8 9 9 C 5 E « C C 
7 . 7 B 6 e 7 E « C C 
1 . 6 6 6 t C E « C l 
6 . 6 6 1 M E « C C 
6 . 8 6 8 < ; : E * C 0 

7 . 1 0 6 Î 7 E « C C 
6 . 9 6 5 7 4 E « C C 
7 . C 4 6 1 6 E « C C 
7 . 1 0 C 6 8 F » C C 
7 . 1 4 3 f 3 E » C C 
7 . 1 B 2 7 7 E « C 0 
7 . 2 1 6 7 9 E « C C 
7 . 2 4 6 2 t E « 0 0 
7 . 2 7 2 i 6 E « 0 0 
7 . 2 9 5 3 1 E » 0 0 
7 . 3 1 3 4 0 E « 0 0 
7 . 3 2 8 C 3 E « C C 
7 . 3 4 1 8 4 E » C 0 
7 . 3 5 2 t l E « C 0 
7 . 3 6 1 2 3 E * C G 
7 . 3 6 7 9 1 f * 0 0 
7 . 3 7 S 1 2 F « 0 0 
7 . 3 7 7 3 1 E * C 0 
7 . 3 8 0 ( 0 1 * 0 0 
7 . 3 8 3 C Í Í * 0 0 
7 . 3 8 4 9 2 E » 0 0 
7 . 3 8 6 6 4 E * 0 C 
7 . 3 8 7 < : 7 E * C C 
7 . 3 B 8 9 6 E « C C 
7 . 3 B 9 ( ( E « 0 0 
7 . 3 6 9 < : î f «CC 
7 . 3 9 C 1 5 t « C 0 
7 . 3 9 C ? 6 F « C C 



- 25 -

Table 14. Comparisons between multi-group data of 240 
Pu 

I n e l a s t i c 

69 »»ï DJA J * S - 2 C» »»2 0 J * J Í S - 2 

1 
2 
3 

« 
5 

* 7 
q 
9 

10 
11 
1? 
11 
1 * 
I S 
16 
17 

ie 
19 
2 0 
2 1 
22 
73 
24 
25 
2 6 
2 7 
28 
2» 
30 
3 1 
32 
33 
14 
3 * 

t . 9 2 5 « 8 E - C l 
1 .278*>3E « t O 
1 . 6 1 9 7 3 F « 0 0 
1 . 6 4 9 « O E « C 0 
1 . 6 Î 0 0 0 E « C O 
1 . 6 i 0 0 0 E « 0 G 
1 . 6 ? O 0 O F « 0 0 
1 . « > 4 9 2 0 E * C 0 
1 . 6 1 6 0 * E « 0 0 
1 . 5 * 7 8 0 F « G 0 
l . S C 9 4 7 f « 0 0 
1 . 5 0 7 6 0 E « 0 0 
1 . 4 8 2 3 9 F « C O 
1 . 4 C C 2 0 E « C 0 
1 . 3 1 3 * 7 E * G 0 
1 . 2 3 4 1 3 E « 0 0 
1 . 0 9 9 2 2 E « 0 0 
9 . 0 7 6 9 6 E - 0 1 
7 . 4 1 2 0 6 E - 0 1 
5 . 4 5 1 0 3 E - C 1 
2 . 9 3 S 6 7 E - C 1 
7 . 3 9 0 6 B E - 0 2 
3 . 0 2 5 0 9 Í - 0 3 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

- 2 5 
3 

- 5 
- t 

C 
3 

« 
I P 
*<5 

ei 
* i 
?? 
1G 

9 
11 
15 
2 1 
31 
SO 

1 1 7 
* 7 0 

use 
0 
0 
0 
0 
0 
0 
0 
0 
0 

c 
0 

c 
0 

9 . 2 S 5 4 1 E - C 1 
1 . 2 3 t l 6 E « 0 0 
1 . 7 0 9 1 9 t « 0 0 
1 . 7 6 1 6 7 E « C C 
l . t f c l * 3 E « 0 C 
1 . ; C 7 7 0 E « 0 0 
1 . 5 é 2 7 3 £ « 0 0 
1 . 3 « - t f 6 E « 0 0 
1 . 0 S 1 E 5 E « C C 
8 . 5 7 9 Í 8 E - C 1 
1 . 0 7 0 4 1 E « C 0 
1 . 2 2 5 6 5 E « 0 0 i 
1 . 3 3 6 5 5 E « 0 G 
1 . 2 « 4 1 1 E « C C 
1 . 1 8 1 2 3 E « C G 
1 . 0 7 1 P 8 E « 0 0 
« . 0 8 3 7 9 1 - 0 1 
6 . e B 9 9 9 E - C l 
4 . 9 0 8 8 7 E - 0 1 ' 
2 . 5 0 2 5 S E - 0 1 
5 . 1 4 6 5 4 E - 0 2 
S . 8 7 1 4 2 E - C 3 ' 
0 . ! 
0 . ! 
0 . < 
0 . 1 
0 . 1 
0 . < 
0 . < 
0 . ( 
o . e 
0 . ( 
o . < 
0 . 
0 . 

I t 
J7 
38 
39 
10 
H 
<-2 
13 
14 
, c 

i t 
k7 
IP 
19 
50 
SI 
52 
S3 
(4 
55 
se 
S7 
se 
ii 
>o 
i i 
a 
3 

;* 
5 
6 

l 7 
.e 
c 

Í0 

0 . 
0 . 
c. 
0 . 
c. 
c. 
c. 
c. 
r. 
0 . 
c. 
c. 
c. 
0 . 
c. 
0 . 
0 . 
0 . 
0 . 
c. 
c. 
0 . 
0 . 
0 . 
c. 
0 . 
c. 
c. 
c. 
0 . 
c. 
c. 
0 . 
r. 
0 . 

0 0 . 
0 0 . 
C 0 . 
C 0 . 
C 0 . 
0 0 . 
C 0 . 
0 0 . 
c c . 
0 0 . 
0 0 . 
0 0 . 
0 0 . 
0 0 . 
C 0 . 
0 0 . 
0 0 . 
C 0 . 
0 0 . 
C 0 . 
0 0 . 
0 0 . 
0 0 . 
0 0 . 
0 0 . 
0 0 . 
0 0 . 
0 0 . 
0 0 . 
C 0 . 
0 0 . 
c c . 
0 0 . 
C 0 . 
c c . 

Table 15. Comparisons between multi-group data of 
240 

Pu 

68 

1 
2 
3 
4 
5 
t 
7 

« 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
1» 
20 
21 
22 
23 
24 
25 
2» 
27 
2» 
2» 
33 
31 

»; 
33 
34 
35 

» « J 

- 1 . 8 2 5 4 1 F - 0 1 
- 3 . 6 3 8 4 t f - 0 2 

1 . 0 2 3 7 0 E - C 2 
1 . 5 1 2 1 0 E - 0 2 
2 . 3 5 U C E - C 2 
3 . 3 7 0 5 C E - 0 2 
4 . f t 7 6 í O E - C 2 
t . * ; ? 7 o e - 0 2 
S . 8 4 2 6 C F - C 2 
1 . 1 4 4 C 5 E - 0 1 
1 . 3 7 2 e O E - 0 1 
1 . 5 1 * 0 9 f - 0 1 
1 . 6 0 9 7 t F - t l 
1 . 6 4 7 4 3 F - C 1 
1 . 7 Ï 5 1 4 F - C 1 
1 . 8 f 0 8 9 E - C 1 
2 . 0 4 7 1 7 F - 0 1 
2 . 2 6 O 9 5 E - 0 1 
2 . 5 2 6 4 1 E - 0 1 
2 . S 1 7 9 9 E - 0 1 
S . 2 « 1 4 5 f - 0 1 
4 . 0 3 0 5 4 f - 0 1 
4 . 9 2 7 6 9 E - 0 1 
6 . J 3 7 0 5 E - 0 1 
7 . 9 7 9 S 8 E - 0 1 
9 . 3 1 8 5 5 E - C 1 
l . C ) 9 2 9 f * C 0 
1 . 1 4 3 9 5 E « 0 0 
1 . 2 5 9 7 7 E « 0 0 
1 . 3 C P 1 3 E « 0 0 
1 . 5 f 2 6 2 E « 0 0 
l . t e 8 5 9 f « C O 
i . e ? ? 7 4 f * o o 
2 . 5 « 3 0 7 F » C 0 
^ . 7 ^ 7 7 ^ f « c o 

DJ» 

- 1 4 1 0 
- 3 0 3 

- 5 3 
- 4 1 
- 1 3 
- 2 1 
- 3 3 
- 4 0 
- 4 8 
- 5 9 
- 4 9 
- 3 4 
- 7 7 
- ? 5 
- 2 7 
- 3 1 
- 3 4 
- 3 7 
- 4 0 
- 4 2 

0 
14 
3 0 
S t 
8 7 
S t 
SO 
54 
55 
5 0 
54 
6 7 
61 
65 
3 Í 

Capture 

J F S - 2 

1 . 3 9 3 0 7 E - 0 2 
1 . 7 B 3 9 6 E - 0 2 
2 . 1 9 0 4 4 E - 0 7 
2 . 5 7 3 7 2 E - 0 2 
2 . 7 2 6 4 < J f - 0 2 
4 . 2 7 5 Í 9 E - 0 2 
6 . 9 P 7 4 7 E - C 2 
1 . 1 2 5 P 4 E - C 1 
1 . 7 2 4 S 4 E - C 1 
2 . 8 2 5 C 8 E - C 1 
2 . 7 2 < U 3 E - U 
2 . 3 2 2 6 0 E - C 1 
2 . 2 1 5 Z 5 É - 0 1 
? . ? 1 4 ? 6 f - 0 1 
2 . 4 2 5 J 2 E - 0 1 
2 . 7 1 2 9 0 E - 0 1 
3 . U 3 P 9 E - 0 1 
3 . 6 6 2 7 B E - 0 1 
4 . 2 1 7 2 6 E - 0 1 
4 . 8 9 B 7 5 E - 0 1 
3 . 3 1 9 Ï 7 E - 0 1 
J . 5 2 6 S 2 Í - C 1 
3 . 7 8 1 2 8 E - 0 1 
4 . 0 4 6 4 6 E - 0 1 
4 . 2 6 1 9 9 E - 0 1 
J . 9 5 5 3 0 E - 0 1 
6 . 9 1 1 3 0 6 - 0 1 
7 . 4 0 5 0 0 E - 0 1 
8 . 1 1 8 6 0 C - 0 1 
9 . 2 9 2 6 0 E - 0 1 
1 . 0 1 4 3 0 E « 0 C 
l . O O 5 3 O E « 0 0 
1 . 1 3 O 5 0 E « 0 0 
1 . 5 f > 9 0 £ «CC 
2 . C C P C f «CC 

c» »»Z DJ* JFS-2 

fti 
7C 

3 . 1 6 7 9 9 F « 0 0 
3 . 7 6 0 5 U « C 0 
» . 9 t 6 7 1 E « C C 
4 . 1 0 3 1 5 E « C C 
6 . 7 3 t 7 2 E « C C 
6 . 7 0 1 i e E « C 0 
1 . 0 1 7 2 5 F « C 1 
6 . 5 3 4 t 4 E « C C 
« ? . 1 2 0 7 3 f «CO 
2 . 1 4 1 8 2 E « C I 
3 . 4 0 < i < , l E « C l 
2 . 7 2 4 1 6 E « C 1 
9 . 8 4 2 5 3 E « C 1 
2 . t t 7 7 0 l - C l 
1 . 7 4 5 < , 9 f « C 2 
5 . 0 1 0 8 5 E - C 1 
3 . 4 2 0 1 8 F - 0 1 
9 . 6 7 5 7 4 E « C 1 
2 . 4 5 2 1 2 F - C 1 
2 . 7 2 2 8 7 E - C 1 
4 . 1 8 4 7 9 E - C 1 
7 . 2 7 6 4 1 E - C 1 
1 . 4 8 0 8 3 E « 0 0 
2 . 9 7 1 4 4 E » 0 0 
6 . 3 3 3 B 6 E « C 0 
1 . 6 3 5 3 4 E « 0 1 
5 . 1 3 0 2 4 F « C 1 
2 . 2 7 2 4 5 E « C 2 
8 . 4 9 0 9 6 E « C 3 
2 . 4 6 6 8 9 E « 0 3 
4 . 3 3 5 0 9 E « C 2 
2 . 3 9 5 C 6 F « C 2 
1 . 7 9 < ! 0 7 E « C 2 
l . i * 5 6 0 f « C 2 
1 . 4 7 < 5 3 7 E « C 2 

34 2 
3 2 2 
23 4 
4 0 2 
33 5 
10 6 
1 0 Ï 
32 4 
- 2 9 
11 1 

1 3 
?3 2 

7 9 
22 2 
- 9 1 
25 3 
- P 3 

6 9 
25 1 
2 9 2 
2t J 
2 0 e 
2 3 1 
1 6 2 

S 6 
S 1 
0 S 

- I B 2 
- t e 2 
- 1 6 2 

3 4 
t ? 

4 ] 
C 1 

7 1 

. 3 6 2 ! C F « C 0 
. 8 4 t 4 0 E « 0 0 
. 8 4 5 2 0 K C 0 
. 9 1 t 3 C E « C C 
• 0 3 4 t C E « C C 
• C 7 4 2 C E « C C 
. 1 9 S C C E « C 0 
. 9 3 7 7 C K C C 
. 3 3 9 2 C E « C C 
. 9 1 ( 4 0 E « 0 1 
. 3 4 4 f C t « C l 
. 0 4 } t C ( « 0 1 
. 1 4 P 1 0 F « C 1 
. 1 7 9 Í C E - C 1 
. 9 3 t ! 0 E « C 2 
. 9 9 5 Í C F - C 1 
• 7 2 3 I C E - C 1 
. 1 1 S 4 0 E « C 1 
. 9 4 8 t O E - C l 
• 1 C 5 Í C E - C 1 
. B 0 6 Î 0 E - 0 1 
• 0 4 2 Î 0 E - 0 1 
, 1 9 t l O E « 0 0 
• S * S 9 0 E « 0 0 
. O 1 7 C 0 E « 0 0 
. » 8 4 7 0 E « 0 1 
. l t « « C E « C l 
. 7 « 8 2 0 E « 0 2 
. 6 7 6 2 0 f « 0 4 
. 9 6 9 5 0 E * C 3 
. l t 9 * O E « 0 2 
. 2 5 9 ' C f « 0 2 
, 7 2 4 J C E « C 2 
. 4 8 C < C F « C 2 
, 3 7 2 1 C { « C 2 
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Table 16. Compar isons be tween m u l t i - g r o u p d a t a of U 

F iss ion 

GO 

1 
2 
3 

* 
5 

* 
7 
8 
9 

10 
11 
1? 
13 
14 
15 
16 
17 
18 
19 
20 
?1 
22 

a 
2* 
25 
26 
27 
28 
29 
30 
31 
3? 
13 
3". 
35 

t*l 

i .7ete7f«oo 
1 . 5 9 6 6 1 E * 0 0 
1 . 1 3 1 4 3 6 * 0 0 
1 . 1 1 9 4 0 E * C 0 
l . l H . 9 « f «00 
1 . 2 ' . l 4 G F » 0 0 
1 . 2 7 * 8 7 6 * 0 0 
1 . 2 5 * 2 5 ? » O 0 
1 . 2 5 * 3 9 6 * 0 0 
l . i e 0 3 * f « ' ) C 
1 . 1 3 4 6 ? F « L 0 
1.1561<JE*00 
1 . 1 9 5 1 5 E * 0 C 
1 . 2 2 9 1 4 6 * 0 0 
1 . 2 9 2 1 2 E « 0 0 
1 . 3 2 1 1 3 f « 0 0 
1 . 4 0 4 6 1 6 * 0 0 
1 . 4 9 4 6 8 6 * 0 0 
1 . 5 5 5 7 4 F *00 
1 . 6 2 0 4 2 6 * 0 0 
1 . 7 6 2 3 6 F * 0 0 
1 . 8 4 4 2 6 E * 0 0 
1 . 8 9 6 1 1 6 * 0 0 
2 . 0 6 1 6 2 E * 0 0 
2 . 1 7 3 3 9 E * 0 0 
2 . 2 3 6 3 5 E * 0 0 
2 . 5 0 1 9 0 6 * 0 0 
2 . 6 6 4 0 * F * 0 Q 
3 . 0 2 6 6 9 E * 0 0 
3 . 3 2 5 3 7 6 * 0 0 
3 . » 1 3 6 1 E « C C 
4 . 5 2 0 3 1 6 * 0 0 
* . 9 f o » 7 E «00 
5 . 4 0 6 2 1 6 « C O 
6 .21238E«CO 

0J< 

- 1 
- 1 

0 
c 
c 
0 

- 2 
- 1 

c 
1 
0 

c 
0 

- 1 
0 

- 2 
- 1 
- 1 

0 
0 
0 
0 

- 1 
- 3 
- 6 

-<! 
- 2 
- 4 
- 2 
- 3 
- 1 

8 
1 
0 
1 

J f S - 2 

i . B 0 7 1 9 E * C 0 
1 . 6 1 8 4 4 6 * 0 0 
1 . 1 2 4 4 8 6 * 0 0 
1 . 1 1 9 3 0 1 * 0 0 
1 . 1 6 t 2 3 6 * L O 
1 . 2 5 6 6 4 £ « C 0 
i . í 0 5 í t e « e o 
l . ? 7 4 1 7 6 * C 0 
1 . 2 4 2 2 0 6 * 0 0 
1 . 1 7 2 5 0 6 * 0 0 
1 . 1 2 6 0 0 6 * 0 0 
1 .1*9<;3E*00 
1 . 1 8 3 5 0 f * 0 C 
1 . 2 4 5 1 0 6 * 0 0 
1 . 2 9 9 2 0 E * C 0 
1 . 3 5 2 2 0 6 * C 0 
1 . 4 3 2 9 0 6 * 0 0 
1 . 5 1 4 6 0 E * 0 0 
1 . 5 4 6 0 0 1 * 0 0 
l . f c 2 3 1 0 E « C 0 
1 . 7 6 9 5 0 E * C 0 
1 . 8 5 5 9 0 6 * 0 0 
1 . 9 2 5 6 0 6 * 0 0 
2 .13210E«OC 
2 . 3 2 7 9 0 E * 0 0 
2 . 4 5 9 5 0 E * 0 0 
2 . 5 7 S 9 0 E * C 0 
2 . 8 0 0 8 C £ * 0 0 
3 . 1 0 9 5 0 E « 0 0 
3 . 4 4 * , 4 0 E * 0 0 
3 . 8 6 6 0 0 6 * 0 0 
4 . 1 5 0 9 0 6 * 0 0 
4 . P 1 7 * 0 F « 0 0 
5 . * 3 1 3 0 E « 0 0 
t , i * * 6 C 6 « c o 

CP 

36 
37 
38 
39 
*C 
*1 
42 
43 
44 
45 
46 
47 
4P 
40 
50 . 
51 
52 
53 
54 
5» 
56 
57 

- 5 8 
59 
60 
61 
62 
63 
64 
65 
66 
67 
>-t 
69 
7C 

» " l 

7 . 1 6 3 0 1 6 * 0 0 
f . 3 1 7 9 0 E « C C 
6 . 0 4 0 8 7 6 * 0 0 
1 . 1 4 7 0 9 6 * 0 1 
1 . 5 0 1 4 9 6 * 0 1 
1 . 3 2 5 1 2 6 * 0 1 
1 . 3 7 1 8 8 F * C 1 
2 . 1 9 0 6 2 6 . C I 
1 . 9 6 1 3 0 6 * 0 
2 . U 1 7 9 6 * C 1 
2 . 2 9 6 9 6 6 * 0 1 
2 . 3 5 0 6 2 1 * 0 1 
2 . 6 4 2 5 0 E * C 1 
i . 7 B 7 0 5 E * 0 1 
3 . 1 C 9 5 1 E « 0 1 
6 . 3 2 0 6 2 E « 0 1 
4 . 2 6 2 0 5 f « C l 
7 . 5 3 1 6 6 6 * 0 1 
3 . 4 0 8 . 2 7 E « 0 1 
5 . 2 4 1 * 5 E * C 1 
1 . 0 2 0 1 0 E * C 2 
2 . 6 6 5 0 5 { * 0 1 
1 . 1 7 3 3 9 6 * 0 1 
1 . 0 3 7 0 3 6 * 0 1 
3 . 2 4 9 7 3 6 * 0 1 
9 . 6 9 2 4 9 E « C C 
1 . 6 0 5 1 0 6 * 0 1 
1 . 6 6 1 8 8 6 * 0 1 
5 . 9 1 5 2 9 E * C 1 
5 . 7 9 9 6 1 6 * 0 1 
6 . 1 4 5 7 4 6 * 0 1 
7 . 7 8 0 3 0 6 * 0 1 
1 . 1 2 2 2 5 6 * C 2 
1 . 7 3 1 P 0 F * C 2 
1 . 8 6 0 7 4 F * C 2 

OJ» 

0 
5 

- 1 » 
« 

62 
t 

-7Î 

to 
- 3 

- 1 4 
5* 
16 
2* 

0 
5 

18 
0 

1C 
- t 

9 
7 

- 6 
- 5 

C 
7 
2 
1 

- 1 4 
- 1 7 

C 
1 
C 
c 

11 
- 1 

J F S - 2 

7 . 2 0 7 2 0 6 * 0 0 
7 . 8 9 6 2 0 6 * 0 0 
9 .7C46C6*CC 
l . C 4 ) « C 6 « C l 
9 . 2 3 U C f « C C 
1 . 2 1 U C E * C 1 
1 . 7 6 7 9 C 6 * C 1 
1 . 6 9 6 1 C 6 * C 1 
2 . C 2 7 t C 6 * C l 
2 . 4 6 6 * 0 6 * 0 1 
1 . 4 8 6 9 0 F * C 1 
2 . 0 1 4 6 0 6 * 0 1 
2 . 1 2 9 1 0 6 * 0 1 
5 . 7 3 5 C 0 6 * C 1 
2 . 9 3 4 C 0 6 « C 1 
5 . 3 4 7 6 0 6 * 0 1 
4 . 2 4 1 ( 0 6 * 0 1 
6 . 8 1 9 6 0 6 * 0 1 
S . 6 5 3 3 0 E * C 1 
* . 7 7 5 3 0 6 * 0 1 
9 . 4 7 6 4 0 6 * 0 1 
2 . 9 2 7 C 0 6 * C 1 
1 . 2 3 7 4 0 6 * 0 1 
1 . 0 4 0 0 0 6 * 0 1 
3 . 0 2 2 « 0 6 « C 1 
9 . 4 5 5 ( 0 E « C C 
1 . 5 7 7 f 0 E * 0 1 
1 . 9 3 6 9 0 E * 0 1 
7 . 2 0 * 1 0 E « 0 1 
5 . 8 4 7 6 C E * 0 1 
6 . 0 6 i ; C E * C l 
7 . 7 C 7 Í 0 E * C 1 
1 . 0 2 4 f C F * C 2 
1 . 5 5 7 3 0 6 * 0 2 
l .B97CC6*C2 

Table 17. Comparisons between multi-group data of U 

GO 

1 
2 
3 
4 
5 
* 
7 
À 
t) 

10 
11 
12 
13 
1* 
15 
16 
17 
18 
19 
20 
21 
a 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
>5 

IH 

1 . 0 5 4 7 0 6 * 0 0 
1 . 1 9 0 1 0 E « 0 0 
1 . 7 0 3 8 2 6 * 0 0 
1 . 8 2 5 2 4 6 * 0 0 
1 . 9 1 2 0 7 6 * 0 0 
1 . 7 8 3 6 5 6 * 0 0 
l , 7 * 7 * 9 f « 0 0 
l . * * 1 5 * 6 « G O 
1 , 4 e 4 3 * E « 0 C 
1 . 3 5 6 5 7 6 * 0 C 
1 . 2 9 3 6 3 6 * 0 0 
1 . 1 3 2 0 9 6 « C C 
1 . 0 3 * 2 0 6 «DO 
0 . 8 7 6 2 1 F - C 1 
7 . 7 7 0 2 8 6 - 0 1 
6 . 6 * 2 8 2 6 - 0 1 
5 . 6 * 5 4 5 6 - 0 1 
4 . 6 « 1 6 B 6 - 0 1 
4 . 0 5 6 5 7 E - 0 1 
2 . 5 3 5 3 6 6 - 0 1 
1 . 2 5 3 1 3 6 - 0 1 
5 . 6 2 8 6 8 E - 0 2 
3 . 0 6 5 0 4 6 - 0 2 
2 . 0 5 3 9 6 6 - 0 2 
1 . 2 6 2 6 7 6 - 0 2 
6 . 6 1 3 0 1 6 - 0 3 
1 . 8 6 2 5 3 6 - 0 3 
0 . 
0 . 
0 . 
0 . 
0 . 
C. 
C. 
0 . 

0J« 

- 2 
- 1 0 

- 3 
C 
0 
0 

c 
* 
3 
c 
t 

c 
G 
0 
0 
1 
2 
3 
3 

- 1 3 
- 3 2 

m. 
0 
0 

149 
1 6 9 4 

0 
0 
0 
0 
0 
0 
c 
0 
c 

Ine 
J F S - 2 

1 . 0 7 9 8 0 6 * 0 0 
1 . 3 2 4 * 8 6 * 0 0 
1 . 7 7 0 4 0 6 * 0 0 
1 . 6 2 8 6 0 6 * 0 0 
1 . 8 1 6 5 0 6 * 0 0 
1.77*2CE«CC 
1 . 7 * 6 . 2 0 6 * 0 0 
1 . 5 7 2 8 0 6 * 0 0 
1 . 4 3 0 6 0 6 * 0 0 
1 . 3 5 7 * 0 6 * 0 0 
1 .2926C6*CC 
1 . 1 * 0 7 0 6 * 0 0 
1 . 0 3 6 2 0 6 * 0 0 
8 . 9 5 3 * 0 6 - 0 1 
7 . 6 9 9 9 0 6 - 0 1 
6 . 5 9 * 0 0 6 - 0 1 
5 . 4 9 9 1 0 6 - 0 1 
4 . 4 9 0 6 0 6 - 0 1 
3 . 9 3 0 Í 0 E - 0 1 
2 . 9 3 5 3 0 6 - 0 1 
1 . 6 5 9 2 0 6 - 0 1 
5 . 1 3 8 1 0 6 - 0 2 
3 . 0 8 5 4 0 6 - 0 2 
2 . 0 5 1 2 0 6 - 0 2 
5 . 0 6 1 1 0 6 - 0 3 
3 . 6 8 5 9 0 6 - 0 4 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . ' 

l a s t i c 
GP 

36 
37 
38 
39 
4C 
41 
*2 
43 

«* 
*5 
*f 
47 
48 
4< 
50 
«1 
52 
53 
54 
55 
56 
57 
58 
59 
60 
b l 
t-i 
63 
64 
65 
66 
67 
68 
69 
70 

**>Z 

C. 
0 . 
0 . 

c. 
c. 
r . 
c. 
c. 
0 . 

c. 
0 . 

c. 
0 . 
0 . 

c. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

c. 
0 . 
0 . 
0 . 
0 . 
0 . 

c. 
0 . 

c. 

OJ* 

c 
c 
0 

c 
c 
c 
0 
0 

c 
c 
c 
c 
0 

c 
c 
c 
0 
0 
0 
0 
0 

c 
0 
0 
0 
0 

c 
0 
0 
0 
0 
0 
0 

c 
c 

c. 
0 . 
0 . 
0 . 
0 . 
c. 
c. 
0 . 

c. 
0 . 

c. 
0 . 
0 . 
0 . 
0 . 
0 . 

c. 
0 . 
0 . 
0 . 
0 . 

c. 
0 . 
0 . 
0 . 
0 . 

c. 
0 . 
0 . 
0 . 

c. 
c. 
c. 
c. 
c. 
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Table 18. Comparisons between multi-group data of 238, 

Capture 

G» » f i OJá jn-2 c» *f>2 DJi J f S - 2 

1 
2 
3 

« 
5 
t 
7 

e 
« 

10 
l i 
l ? 
13 
1 * 
1» 
16 
17 
I S 
19 
23 
2 1 
22 
2 3 
24 
25 
2 6 
2 7 
28 
2 9 
3 0 
3 1 
32 
33 
3 * 
35 

- 1 , * H 5 b f « 0 0 -
- 7 . 1 4 7 8 8 E - 0 1 
- 9 . 6 Î 1 0 2 F - 0 4 

1 . 0 5 5 4 8 E - 0 2 
1 . 7 f 2 Î 9 E - 0 2 
2 . 9 C 9 9 7 E - 0 2 
4 . 3 M C 9 E - 0 2 
7 . 0 1 8 C P E - C 2 
1 . 0 C 1 0 4 E - 0 1 
1 . 2 0 0 0 7 E - 0 1 
l . l c e * 7 F - 0 1 
1 . 1 1 2 9 9 E - 0 1 
1 . C 7 6 6 » E - G I 

i .oc*f t?e-oi 
1 . 1 6 7 8 5 E - 0 1 
i . 3 ? 5 5 0 f - 0 1 
1 . 4 9 3 5 6 E - 0 1 
1 . 6 6 2 4 2 E - 0 1 
I . B 2 1 9 3 E - 0 1 
2 . 0 1 3 4 1 E - 0 1 
2 . 5 5 3 8 3 E - 0 1 
3 . 2 8 0 9 1 E - 0 1 
3 . 8 2 3 4 7 E - 0 1 
* . 2 ? 2 ! « E - 0 1 
4 . B 2 1 4 3 F - 0 1 
5 . 3 9 4 3 3 E - 0 1 
6 . 0 7 S 4 3 E - 0 1 
6 . 7 U 1 3 E - 0 1 
7 . 3 0 3 3 9 E - C 1 
8 . 3 4 6 2 0 E - 0 1 
9 . 4 8 B 9 0 E - 0 1 
1 . 0 5 6 3 1 E « 0 0 
1 . 1 9 3 9 7 E « 0 0 
1 . 5 0 5 2 1 E » 0 0 
1 . 5 5 7 1 * F » C O 

ie615 
- 7 ! 0 0 

- 1 0 7 

-2e 
10 
15 

9 
7 

- 1 7 
- 1 1 

-e 
- 9 
- 9 

- 1 1 
- 9 
- 6 
- 1 

0 
2 
3 
4 
7 

10 
3 

« 
5 
8 
8 
2 

« 
2 

- 4 

« 
3 

- 4 

7 . 9 ? 0 6 7 F - 0 3 
9 . 9 2 0 3 5 E - C 3 
1 . 2 6 5 4 1 E - C 2 
1 . 4 7 6 7 3 E - 0 2 
1 . 5 9 ? 8 9 E - 0 2 
2 . 4 4 1 1 C F - 0 2 
3 . 9 9 0 1 1 E - C 2 
6 . M « l l E - 0 2 
1 . 2 1 9 4 0 E - 0 1 
1 . 3 5 0 4 0 E - 0 1 
1 . 2 9 3 7 0 E - C 1 
1 . 2 3 5 9 0 E - 0 1 
1 . 1 8 * 2 0 E - C 1 
1 . 2 3 7 5 0 E - C 1 
1 . 3 1 8 3 0 E - 0 1 
1 . 4 1 7 7 0 E - 0 1 
1 . 5 1 8 9 0 E - 0 1 
1 . 6 7 0 4 0 E - C 1 
1 . 7 7 5 7 0 E - 0 1 
1 . 9 3 7 5 0 E - 0 1 
2 . 4 4 Î 6 0 E - 0 1 
3 . O 3 B O 0 E - O 1 
3 . 4 7 5 4 0 Í - 0 1 
4 . 1 2 0 1 0 E - C 1 
4 . 5 9 4 6 0 E - 0 1 
5 . 1 0 4 0 0 E - P 1 
5 . 5 9 0 2 0 E - 0 1 
t . l 9 0 t 0 E - 0 1 
7 , 1 1 3 9 0 E - C 1 
7 . 9 7 6 0 0 E - C 1 
9 . 2 4 2 5 0 E - 0 1 
1 . 1 0 1 8 0 E * 0 0 
l . l * 5 5 0 E » O 0 
l . * 5 * . » 0 E « 0 0 
1 . 6 2 6 3 C E « C 0 

3 * 
37 
38 
39 
SO 
M 
42 
43 
4 4 

45 
4b 
4 7 
48 
4 9 

50 
5 1 
52 
53 
54 
55 
5 6 
5 7 
S8 
5 9 
6 0 
6 1 
62 
63 
64 
65 
66 
6 7 
6A 
6 9 
7 0 

1 . 6 1 3 7 3 E « C C 
2 . 3 6 2 3 8 F • C C 
3 . 4 4 2 3 2 F » C C 
2 . 7 6 5 2 8 F « C C 
4 . 3 4 9 5 2 F » C 0 
2 . 5 7 9 9 « . F » C C 
4 . e 4 3 0 3 E « C C 
7 . 5 5 7 5 4 F « C C 
1 , 8 0 2 9 7 F » C 1 
3 . 6 3 5 0 5 1 « C O 
3 . 2 8 1 1 G E « C 1 
3 . 1 5 8 7 1 F « C C 
? . 5 6 3 1 3 E « C 1 
1 . 3 2 4 8 8 E - C 1 
9 . 8 B 3 5 9 E * C 1 
2 . 3 B 9 3 1 E « 0 0 
1 . 4 3 4 5 6 E « 0 0 
3 . 2 1 2 8 3 E » C 2 
3 . 7 4 8 5 5 E - C 1 
4 . 9 3 4 1 1 F - 0 1 
1 . 0 0 6 0 3 £ * 0 0 
4 . 5 5 2 8 7 E « C 2 
? . 8 5 7 3 1 E « C 0 
Î . 9 7 2 9 5 E - 0 1 
6 . 0 5 4 4 9 E - C 1 
9 . 1 0 7 0 0 E - C 1 
4 . 8 2 2 0 4 E - C 1 
4 . 8 5 2 0 6 E - C 1 
5 . 0 2 9 9 9 F - C 1 
5 . 4 6 3 7 0 F - C 1 
5 . 9 2 7 2 1 E - C 1 
6 . 5 0 7 9 9 E - C 1 
7 . 2 1 7 1 9 F - C 1 
8 . 0 6 1 4 5 F - C 1 
9 . 0 4 7 1 1 F - C 1 

2 
e 
8 

- 2 
15 

6 
9 

17 
16 
4fc 

- 2 5 
- 3 5 
- 1 8 

6 
- 4 0 

15 
- 2 6 

35 
6 

- 6 
- 4 

- 1 0 
- 1 7 

0 
1 
0 
0 

- 1 
- 2 
- 1 

C 
- 2 

C 
C 
0 

i .set40f«oo 
2 . 1 7 5 0 0 E » O O 
3 . 1 8 5 1 0 E « 0 0 
7 . 8 4 6 C 0 F » C 0 
3 . 7 t l f 0 E * C 0 
2 . 7 C C 7 0 E « 0 C 
4 . 4 4 3 C C E « C C 
6 . 4 5 2 f C ( » C 0 
1 . 5 4 1 t O E « C l 
2 . 4 7 3 7 0 E * 0 C 
4 . 3 B 3 9 C E » C 1 
4 . e 9 3 4 C E « 0 0 
4 . 3 ( 3 ( O F » 0 1 
1 . 2 4 3 C C E - C 1 
1 . 6 4 9 C C E « C 2 
2 . 0 7 7 4 C E * 0 C 
1 . 9 5 5 K E « 0 0 
2 . 3 7 8 9 C E « 0 2 
3 . 3 3 3 9 0 E - 0 1 
5 . 2 5 9 6 C E - C 1 
1 . 0 5 4 9 0 E « 0 0 
5 . 0 6 4 9 0 E 4 C 2 
3 . 4 6 B C 0 E « C 0 
8 . 6 8 5 C 0 E - 0 1 
5 . 9 4 8 C 0 E - 0 1 
5 . 0 8 2 C 0 E - 0 1 
4 . 8 5 3 C C F - 0 1 
4 . 9 1 7 C 0 F - 0 1 
5 . 1 5 6 C 0 E - C 1 
5 . 5 5 7 C C E - C 1 
5 . 9 8 2 C C F - C 1 
6 . 6 4 5 C 0 F - C 1 
7 . 1 9 3 C C F - C 1 

e .c i i co f - c i 
9 . 0 1 9 C C F - C 1 

Table 19. Comparisons between mul t i -group data of 239 
Pu 

G» 

1 
2 
3 
t 

5 
6 
7 
9 
9 

I S 
11 
17 
11 
I * 
15 
16 
17 
15 
19 
20 
2 1 
22 
23 
24 
23 
2 6 
2 7 
28 
29 
30 
31 
32 
33 
3 * 
3 * 

»"7 

2 . 3 6 6 1 S E * 0 0 
2 . 1 8 7 3 9 E « C 0 
1 . 7 3 5 B 9 E « 0 G 
1 . 7 3 2 5 M « 0 0 
i . s r 7 * C F « C C 
l . » f 3 8 4 E * 0 C 
l . « ! 1 5 0 E * C 3 
I . « 1 3 1 5 F » O C 
1 . 8 C 2 3 4 E « 0 0 
1 . 7 0 8 1 3 F * 0 0 
1 . 6 5 9 2 » E « O C 
1 . 5 9 « 2 ? ( « 0 C 
1 . 5 7 4 9 » ) E * C C 
1 . 5 4 t O t t * C 0 
1 . 5 C E 0 5 F * 0 0 
1 . 4 f * * ? F « 0 0 
i . 4 9 1 1 9 E » 0 C 
1 . 3 4 8 9 8 E 4 0 0 
l . S e O 3 1 E * C 0 
1 . 5 6 e 3 8 E « 0 0 
1 . 6 2 6 1 1 E « 0 0 
1 . 6 C 5 9 5 F « C 0 
1 . 5 9 8 9 1 E . O 0 
l . ê l 9 1 8 i » C 0 
l . » 4 9 1 1 í « 0 0 
1 . 6 8 7 3 4 [ * 0 0 
1 . 7 4 9 I 1 E « 0 0 
1 . 8 2 6 5 3 6 * 0 0 
? . 0 2 3 5 5 E » 0 0 
2 . 0 3 1 1 3 t « 0 0 
2 . 2 7 9 1 2 M 0 0 
2 . 4 f « * 5 E » 0 0 
3 . 3 C 5 O 7 E » 0 0 
3 . 3 7 9 * 5 f « 0 0 
3 . 2 3 2 7 9 F . 0 0 

OJ» J F S - 2 

C 2 . 3 8 9 4 2 E * 
2 2 . 1 4 3 9 6 E < 

- 5 1 . 8 3 3 G O E < 
- 4 l . Ê 1 3 0 0 E < 
- 4 l . R O P C 0 E < 
- 3 1 . 9 4 » C 0 E < 
- 2 1 . 9 9 9 3 0 f -
- 1 1 . 9 4 0 f 0 t 

0 1 . 7 9 3 3 0 E 
1 1 . 6 B 9 6 0 F 
2 1 . 6 2 4 8 0 E 1 

- 1 1 . 6 2 Í 9 0 E 
C 1 . 5 7 2 E 0 E 

- 1 1 . 5 6 6 S 0 E < 
- ? 1 . 5 4 3 7 0 E 
- 2 1 . 5 3 0 3 0 E 
- 2 1 . 5 2 3 7 0 E < 

0 1 . 5 4 0 5 0 E 
4 1 . 5 1 5 6 0 E -
0 1 . 5 5 5 0 O E 
1 1 . 6 0 0 8 0 E 
1 1 . 5 B 0 7 0 E 
3 1 . 5 4 9 9 0 E 
0 1 . 6 3 0 2 0 E 

- 5 1 . 7 4 0 3 0 E 
- 3 1 . 7 5 7 5 0 E 

0 1 . 7 5 8 7 0 E 
- 1 1 . 8 5 0 3 0 E 

0 2 . 0 1 6 3 0 E 
- 7 2 . 1 9 7 6 0 E 
- 4 2 . 3 K 9 9 0 E 
-2 2 . 5 2 ? * 0 £ 
12 2 . 9 2 9 5 0 E 

6 3 . 1 7 7 Í 0 E 
8 2 . 9 7 5 6 0 1 

F i s s i o n 

0 0 
CO 
0 0 
0 0 
CO 
0 0 

• c c 

CG 
• GO 

0 0 
CC 
CC 

• CC 

0 0 
>00 
>00 
• 0 0 

I O O 

• 0 0 

>C0 
• 0 0 
>00 
• 0 0 
tOO 
• 0 0 

• 0 0 
• oc 
«00 
• 0 0 
• CO 
• 00 
• 0 0 
• 0 0 
• 0 0 
• oc 

ce 

36 
37 
3P 
39 
40 
41 
42 
43 
4 4 

45 
4 » 

* 7 
4 f 

4 9 

50 
51 
* 2 
53 
54 
55 
56 
5 7 
58 
59 
6 0 
6 1 
62 
6 3 
64 
65 
66 
67 
tf 

6 0 

7 ' 

â " 7 

4 . 3 0 2 0 5 E * C C 
5 . 5 7 B 4 7 F * C C 
6 . 7 1 9 0 8 F « C 0 
4 . 7 3 7 4 0 E « 0 0 
1 . 4 ? 3 2 1 E * C 1 
R . 4 3 * ? ? F ^ C C 
9 . 8 5 7 ? 3 F ^ C C 
2 . 1 3 ? 3 1 F * C 1 
1 . 8 « 7 7 3 f « 0 1 
1 . 7 2 9 1 7 E « C 1 
2 . 0 1 7 6 1 E ^ C 1 
4 . 1 * Í 3 ? F « C 1 
7 . ? 0 6 * 6 E « C 1 
7 . 7 1 » - 9 t F * C l 
1 . 2 6 2 9 6 E » 0 1 
3 . 9 2 0 7 4 F « C C 
4 . 3 0 9 ? 7 F » C 1 
2 . 8 8 7 5 8 E « 0 1 
1 . 0 4 4 C 9 E « C 2 
1 . 6 5 1 2 5 E « 0 2 
5 . 2 2 4 0 5 E » 0 1 
2 . 8 8 2 5 1 E + 0 1 
8 . 0 6 9 2 1 E » C 0 
8 . 7 3 4 8 4 E « C C 
1 . 0 5 2 5 1 F » C 1 
1 . 3 3 9 1 7 F « C 1 
1 . 7 4 5 9 6 F « C 1 
2 . 2 8 1 4 7 E 4 C 1 
2 . 9 2 9 8 2 F « 0 1 
4 . 7 1 7 3 2 E « C 1 
7 . 7 1 7 9 0 F « C 1 
1 . 6 8 8 3 9 F ^ C 2 
5 . 9 t 0 1 7 E ^ C 2 
2 . 3 S 1 3 9 f • C S 
l . ! 9 ! « 3 F « C 3 

D J t 

- 1 6 
9 

4 

5 
17 

1 
v a 

21 
1C 
- 8 

3 
- 1 7 

K 
7 

13 
4 1 

- 1 2 
- 1 1 

12 
- 1 5 
- 2 5 

1 1 
5 

- 1 
- 4 
- 6 
- 9 
- 9 

- 1 0 
9 

39 
f 8 
74 

1 
- 3 2 

J f S -2 

5 . 1 6 9 5 C E < 
S . 0 « 9 i 0 f < 
6 . 3 9 9 3 0 E < 
4 . 4 7 C 1 C E 
1 . 2 1 1 7 C F < 
8 . 2 9 Í 9 C E < 
1 . G 4 7 7 0 F 
1 . 7 Î H C E 
1 . 7 1 1 C C F 
l . e e t K F 
1 . 9 4 C 9 C E 
4 . 9 9 » 9 C E 
6 . 6 C 8 F 0 E 
7 . 1 9 1 3 C F 
1 . U 6 3 C E 
2 . 7 6 8 6 C E 
4 . 9 3 6 9 0 E 
3 . 2 8 C C 0 E 
9 . 2 4 5 C 0 E 
1 . 9 5 1 C 0 F 
7 . O 1 1 C 0 E 
2 . 5 9 1 C 0 E 
7 . 6 9 3 0 0 E 
B . B 3 C C 0 I 
1 . 1 0 7 C C E 
1 . 4 4 6 C C E 
1 . 9 2 9 C 0 E 
2 . 5 2 6 C C F 
3 . 2 8 3 C 0 E 
4 . 2 9 5 0 0 E 
5 . 5 2 3 C C E 
8 . 9 6 7 C 0 E 
3 . 4 0 P C 0 F 
2 . 3 4 3 C C E 
z . e i K O f 

CO 
CC 

>ce 
• CO 

• C I 
• CC 

• C I 

• C I 

• 0 1 
• C I 
>C1 
• C I 

• C I 
• C I 

• 0 1 

• 0 0 

• 0 1 

• C I 

• 0 1 

• 0 2 

• 0 1 

• 0 1 

• 0 0 

• CO 

• C I 
• 0 1 

• 0 1 
• C I 

• 0 1 

• 0 1 
• 0 1 

• 0 1 

• 02 
•C3 
• C3 
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Table 20. Comparisons between multi-group data of Pu 

Inelastic 

GB 

1 
2 
3 
4 
5 
6 
7 
S 
9 

10 
11 
12 
13 
1 * 
15 
16 
1 7 
19 
1 9 
2 0 
2 1 
22 
2 3 
2 * 
2 » 
2 6 
2 7 
26 
2 « 
3 0 
3 1 
32 
33 
14 
35 

»"Z 

6 . 1 5 6 5 4 E - 0 1 
6 .73103E-01 
l . » * l » 2 f « C 0 
1.6fOfl8E*00 
I . f c f 0 î 5 f « 0 0 
l . 6 « . 0 î i f « a o 
i . 5 íe í<» f «oo 
1.41191E «00 
1 .2*e?8f«CO 
1 . 0 5 5 * l f « 0 0 
6 .B4700E-01 
7 .46371E-01 
6 .15949E-01 
Î . 4 0 9 2 5 F - 0 1 
• . « 7 4 5 2 E - 0 1 
« . 6 9 0 1 4 F - 0 1 
4 .0991BE-01 
3 .57242E-01 
J . 1 6 1 9 9 E - 0 1 
2 . 7 9 2 5 7 E - 0 1 
2 . 5 4 5 3 3 E - 0 1 
2 . 4 0 2 7 9 E - 0 1 
2 .S7090E-01 
2 . 2 7 7 0 2 E - 0 1 
2 . 1 * 5 6 * E - 0 1 
1 . 9 6 3 3 1 E - 0 1 
1 .61518E-01 
1 .19325F -01 
5 .00564E-02 
C . 
0 . 
0 . 
0 . 
0 . 
0 . 

O J i 

- 1 0 
- 1 6 

t 
15 
?* 
31 
3* 
?5 
13 
- 2 

- 1 7 
- 2 8 
- 3 5 
- 3 * 
- 3 2 
- 2 9 
- 3 0 
- 3 2 
- 3 * 
- 3 5 
- 3 5 
- 3 3 
- 3 3 
- 3 * 
- 3 5 
- S é 
- * 0 
- 4 2 

- B 
C 
0 
0 
0 
0 
0 

JfS-2 

6 .918B6E-01 
1.06834E«00 
i . * i T * j t * e o 
1 . 4 3 * 5 0 1 * 0 0 
\ . 3 3 3 9 0 f « C 0 
i . 2 * 9 * o t » r o 
1 . 1 6 1 4 0 E « 0 0 
1 . 1 2 3 5 0 E « 0 0 
1 . 1 0 3 » C E * 0 C 
1 . 0 6 3 4 0 F « 0 0 
1 . 0 7 0 9 0 6 * 0 0 
1 . 0 4 0 C O E « 0 0 
9 . 5 2 5 3 0 E - C 1 
P . M 3 6 0 E - C 1 
7 . 3 7 6 1 0 E - 0 1 
6 . 6 7 B 3 0 E - 0 1 
5 . 9 2 3 3 0 E - 0 1 
5 . 2 5 5 5 0 E - 0 1 
« . B 1 R 9 0 E - 0 1 
« . 3 4 5 B 0 E - 0 1 
3 . 9 2 2 7 0 E - 0 1 
J . 6 S 1 3 0 E - 0 1 
3 . 5 9 1 9 0 E - 0 1 
Î . 4 7 9 1 0 E - 0 1 
S . 3 1 4 7 0 E - 0 1 
Í . O T 6 2 0 E - 0 1 
2 . 6 9 3 1 0 E - 0 1 
2 . 0 7 7 6 0 E - C 1 
5 . 4 5 3 2 0 E - 0 2 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

6» 

36 
3 7 
3e 
39 
« 0 
* 1 
4? 
4 3 
4 4 
4 5 
4 6 
4 7 
4P 
«9 
5 0 
51 
52 
53 
5 * 
55 
56 
5 7 
58 
5 9 
8 0 
6 1 
8 2 
6 3 
6 * 
65 
88 
8 7 
6 8 
80 
70 

* P Z 

0 . 
C . 
e. 
c. 
0 . 
0 . 
c. 
c. 
0 . 
0 . 
c. 
c. 
c. 
c. 
0 . 

c. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
c. 
0 . 

c. 
c. 

DJ» 

0 
0 
c 
0 
c 
0 
0 
c 
0 

c 
0 
0 
c 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 

0 . 
c. 
0 . 
0 . 
c. 
c. 
0 . 
c. 
0 . 
c. 
0 . 
0 . 
0 . 
c. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

c. 
0 . 
0 . 
0 . 

c. 
c. 
0 . 

Table 21. Comparisons between multi-group data of Pu 

Fission 

6» 

1 
? 

3 
« 
5 
6 
7 
S 
0 

10 
11 
1? 
13 
14 
15 
lb 
17 
16 
19 
2 0 
21 
22 
23 
2 * 
25 
2 6 
27 
28 
29 
30 
3 1 
32 
33 
3 * 
15 

» « 2 

2 . 2 P 0 3 0 E « 0 0 
2 . 0 6 7 3 5 F « 0 0 . 
l . * P 7 3 9 F « 0 0 
1 . 5 U 3 6 f « 0 0 
1 . 5 * 0 3 5 * « O C 
1 . 6 ? M 9 F « C C 
1 . 7 1 6 P 7 F « 3 0 
1 . 7 5 4 R « . | « 0 0 
1 . 6 P 6 ? 6 E « 0 0 
1 . 5 3 6 9 3 E « 0 0 
1 , * 8 9 S * E « 0 0 
1 . 5 P 3 P 6 F « O C 
1 . 5 ? < : * 1 F « C 0 
1 . 5 G 0 * C f « 0 0 
1 . 6 0 3 ? 1 E * 0 0 
1 . 7 5 2 1 5 F « 0 0 
l . ! 7 7 P 7 E « 0 0 
2 . 0 1 9 0 5 E « 0 0 
2 . U 8 * 7 E « 0 0 
2 . 1 9 0 4 7 f « 0 0 
2 . 3 3 0 2 9 E « 0 0 
2 . 4 3 5 6 7 E « 0 0 
2 . 4 6 C 5 2 E « 0 0 
2 . 5 3 3 6 * f « 0 0 
2 . 6 5 0 6 5 E « 0 0 
2 . 7 8 6 6 6 6 * 0 0 
2 . 9 6 7 2 2 E « 0 0 
3 . 2 9 0 7 6 E « 0 0 
3 . 7 * 5 * 2 E « 0 0 
4 . 3 0 3 4 0 E « 0 0 
4 . 9 9 4 4 5 E « 0 0 
5 . 7 6 6 6 9 F « 0 0 
6 . t 5 ? 5 ? F «00 
7 . * 9 5 * * F « 0 0 
P . ? 7 0 e ? F « C 0 

OJ» J F S - 2 

5 2 . 1 6 5 3 3 E « C 0 
7 1 . 9 Z » 7 6 E « 0 0 . 
5 1.50153E«00 
5 i . *305QE«00 
* 1 . 4 7 5 6 5 E « C 0 
3 1 .">7219E«CC 

- 1 1 . 7 4 4 7 3 E « C 0 
C 1 . 7 4 3 9 3 E « C 0 
2 1 . 8 * * 1 > 8 E « 0 0 
2 1 . 4 9 4 C 0 E « C 0 
C l . * 8 5 0 0 F « O C 
0 1 . 4 8 9 0 0 E « C O 
C 1 . 5 3 O O O E « C 0 

- ? l . f r » 5 C O E « 0 0 
- 8 l . P 0 3 O O E « 0 C 
- 5 l . B 5 1 C C E « C 0 
- 3 1 . 9 * * 0 0 E « C 0 
- 1 2 . 0 5 * O O E « 0 0 

2 2 . 0 7 5 0 0 F « 0 0 
2 2 . 1 2 9 0 0 E « 0 0 
3 2 . 2 5 7 0 0 E « 0 0 
5 2 . 3 l * O O E « 0 0 
0 2 . 4 6 1 0 0 E « G 0 

- 5 2 . 6 8 0 0 0 E « 0 0 
- 1 0 2 . 9 7 8 0 0 E « 0 0 
- 1 0 3 . 1 2 0 0 0 E « 0 0 

- B 3 . 2 6 5 0 0 E « 0 0 
- 4 3 . * 3 7 2 2 E « C O 

2 3 . 6 * P ? O E « 0 0 
3 * . 1 * 0 3 0 £ « 0 0 

15 4 . 3 1 B 8 0 E « C 0 
9 5 . ? * 6 * 0 E « C 0 

1 * 5 . P ? 5 6 0 E « 0 C 
8 6 . 9 3 1 ? 0 f c « 0 0 

13 7 . ? P » 8 0 E « 0 C 

G* 

38 
37 

se 
39 
4 0 
4 1 
4? 
43 
44 
45 
48 
4 7 
4P 
4 9 
50 
51 
52 
53 
54 
55 
56 
Í 7 
58 
59 
6 0 
6 1 
62 
83 
64 
65 
66 
6 7 
te 
8 9 
70 

»"Z 

9 . 1 3 5 7 5 E « C 0 
1 . 0 1 " 0 B E * C 1 
1 . 1 5 5 3 3 E « C 1 
1 . 3 6 9 8 3 E « 0 1 
1 . 8 3 7 5 0 F « C 1 
1 . 9 5 i ? 9 F « C l 
? . ? « * ! > 0 F « C 1 
2 . 6 1 5 4 2 E « C 1 
2 , » 5 ? 5 5 E « C 1 
2 . 9 " > 7 5 6 F « C 1 
3 . 2 7 ? H t ( 4 d 
4 . 0 t 3 5 8 E « C l 
4 . C 2 3 4 3 Í « C I 
4 . 7 7 7 ? P F « C 1 
2 . » 0 7 9 C f « C I 
7.e644«,f «c i 
B . 9 7 9 2 9 F « C 1 
4 . 4 B 2 B 1 E « C 1 
2 . 7 2 0 6 3 E « C 2 
6 . 8 6 7 9 0 E « C 1 
1 . 9 4 3 0 7 E « C 2 
3 . 0 8 6 7 3 E « C 2 
1 . 8 2 0 6 6 E « C 2 
2 . 6 5 8 6 6 E « 0 2 
3 . B 2 4 5 B E » 0 1 
2 . 7 7 5 7 * E « C 1 
? . 5 0 4 5 9 E « C 1 
2 . 6 8 2 B 0 E « C 1 
2 . 9 9 9 8 1 E « C 1 
3 . 5 2 B 5 4 E « 0 1 
4 . 0 5 4 2 8 F « 0 1 
5 . 6 B 1 8 5 F « C 1 
1 . 5 6 7 0 2 F « C 2 
7 . 1 0 0 0 4 E « 0 ? . 
1 . 5 3 6 2 1 E « C 3 

D J * 

- 3 
1 7 

7 
37 
38 
14 
• l 

58 
9 

18 
- 3 2 

25 
22 
17 

- 1 7 
- 5 

6 
- 2 8 

- 4 

- 2 1 
2 6 
2 3 

- 3 3 
- 3 
- 2 

0 
2 

13 
17 
15 
- 6 

- ? 5 
- 2 1 

- 9 
7 

J F S - 2 

9 . 4 4 8 7 0 E « 0 0 
6 . 6 3 3 8 0 E « 0 0 
1 . 0 7 7 ! 0 F « 0 1 
9 . 9 7 6 C C E « C C 
1 . 2 0 3 4 C F « 0 1 
1 . 7 C 7 f C F « C l 
2 . 3 8 Í 8 C F « C 1 
1 . 6 5 « C C E « C 1 
2 . 5 9 e : C E « C l 
2 . 5 4 8 3 C E « C 1 
Î . 7 Î 6 ! C E « C 1 
3 . 2 3 C K E « C 1 
3 . 2 9 4 C C E « 0 1 
4 . C 7 7 4 C F « C 1 
3 . 3 9 9 E C F « C 1 
B .355« :CE«C1 
B . 4 2 4 t C E « 0 1 
t . 3 0 2 C C E « C l 
2 . 8 6 C 8 C E « C 2 
6 . 7 1 1 C C E « 0 1 
1 . 5 4 0 8 C I « C 2 
2 . 4 9 2 4 C E « C 2 
2 . 7 3 * 4 C E « C 2 
2 . 7 6 4 ( 0 E « 0 ? 
3.9272CE«01 
2.782CCE«C1 
2 .432(0E«C1 
2.371CCF«C1 
2.5515CE«01 
3.04fCCE«01 
4 . 3 3 2 2 0 E « C 1 
7 . 5 9 5 « C F « 0 1 
1 . 9 9 3 8 C K C 2 
7 . P 2 7 i C F « C 2 
l . * 2 5 « C E « C 3 
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Table 22. Characteristics of critical assemblies 

ASSEMBLY 

VERA-11A 

VERA-1B 

ZPR-3-6F 

ZABRA-3 

ZPR-3-12 

SNEAK-7A 

ZPR-3-11 

SNEAK-7B 

ZPR-3-48 

ZEBRA-2 

ZPR-3-56B 

ZPPR-2 

ZPR-6-7 

ZPR-6-6A 

FUEL 

Pu 

U 

U 

Pu 

U 

Pu 

U 

Pu 

Pu 

U 

Pu 

Pu 

Pu 

U 

FERTILE 
FISSILE 

0,05 

0,07 

1.1 

8,6 

3,8 

3,0^ 

7,5 

7,0 

4,5 

6,2 

4,6 

6.5i' 

6,5 

5,0 

APPROX. VOLUME 
OF CORE (L) 

12 

30 

50 

60 

100 

110 

140 

310 

410 

430 

610 

2400 

3100 

4000 

a/ Calculated for the inner region of the core. 
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Table 23. Multiplication factors (k ) 

FUEL 

Pu 

! u 

ALL 

CRITICAL 
ASSEMBLY 

VERA-11A 

ZEBRA-3 

SNEAK-7A 

SNEAK-7B 

ZPR-3-48 

ZPR-3-56B 

ZPPR-2 

ZPR-6-7 

EXP. 
1.0000 

- 0 , 0 0 3 0 

- 0 , 0 0 3 0 

- 0 , 0 0 1 0 

- 0 , 0 0 1 4 

- 0 , 0 0 0 6 

- 0 , 0 0 1 0 

CALCULATED 
AMZ 

0 ,9427 

0 ,9964 

0 ,9917 

0 ,9994 

0 ,9811 

1 ,0023 

0 ,9714 

0 , 9 8 0 3 

J F S - 2 

0 ,9375 

0 ,9864 

0 ,9901 

0 ,9961 

0 ,9795 

0 , 9 9 3 8 

0 ,9781 

0 , 9 8 5 8 

k r r mean ef f 
J k e f f - 1 ¡ m e a n 

VERA-IB 

ZPR-3-6F 

ZPR-3-12 

ZPR-3-11 

ZEBRA-2 

ZPR-6-6A 

- 0 , 0 0 2 8 

- 0 , 0 0 1 5 

- 0 , 0 0 2 5 

- 0 , 0 0 2 0 

- 0 , 0 0 0 5 

0 ,9767 

0 ,9977 

1 ,0014 

1 ,0083 

0 ,9971 

0 ,9865 

0 ,9749 

0 ,9975 

0 ,9977 

1 ,0002 

0 ,9906 

0 ,9912 

k , , m e a n 
e f t 

¡ k e f f - l | mean 

k -f mean e f t 
Ik r j r - 1 mean 
' e f t ' 

CORRECTED 
AMZ 

0,9934 

1 ,0084 

1 ,0053 

1 ,0062 

, 1 ,0049 

1,0024 

0 ,9916 

0 ,9965 

1 ,0011 

0 ,0057 

1 ,0042 

1,0141 

1,0104 

1 ,0144 

0 ,9997 

0 ,9938 

1 ,0061 

0 ,0083 

1,0032 

0 ,0068 

JFS-2 

0 ,9882 

0 ,9984 

1 ,0037 

1 ,0029 

1 ,0033 

0 ,9939 

0 , 9 9 8 3 

1,0020 

0 , 9 9 8 8 

0 ,0041 

1 ,0024 

1,0139 

1,0067 

1 ,0063 

0 ,9932 

0 ,9985 

1 ,0035 

0 , 0 0 6 3 

1 ,0008 

0 ,0051 

JFS-2J*/ 

0 ,9924 

0 ,9980 

1,0051 

1 ,0044 

1,0031 

0 ,9967 

1,0087 

1,0033 

I , 0 0 1 5 

0 ,0047 

1,0036 

1,0166 

1,0070 

1,0080 

0 ,9852 

1 ,0019 

1,0037 

0 ,0087 

1 ,0024 

0 ,0064 

a/ Obtained from Ref. [4]. 
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Table 24. Ratio between fission reaction rates of U and U 

FUEL 

Pu 

U 

ALL 

CRITICAL 
ASSEMBLY 

VERA-11A 

ZEBRA-3 

ZPR-3-56B 

ZPPR-2 

EXPERIMENTAL 
(E) 

1,49 -0,03 

1,542 ±0,019 

1 ,478 ±0,015 

1 ,446 ±0,022 

CALCULATED (C) 

AMZ 

1,49 

1,520 

1 ,461 

1 ,441 

JFS-2 

1,48 

1,505 

1,440 

1,420 

C/E mean 

¡C/E -1¡ mean 

VERA-1B 

ZPR-3-6F 

ZPR-3-12 

ZPR-3-11 

ZEBRA-2 

î ,433 ±0,047 

1,53 ±0,03 

1,48 ±0,03 

1,52 ±0,02 

1,453 ±0,014 

i ,485 

1,52 

1 ,50 

1,52 

1 ,460 

1 ,480 

1,51 

1,49 

1,51 

1 ,456 

C/E mean 

| C/E - 1 j. mean 

C/E mean 

IC/E -1| mean 

C/E 

AMZ 

1,000 

0,986 

0,988 

0,997 

0,993 

0,007 

1 ,036 

0,993 

1 ,014 

1 ,000 

1 ,005 

1 ,010 

0,012 

1,002 

0,010 

JFS-2 

0,993 

0,976 

0,974 

0,982 

0,981 

0,019 

1 ,033-

0,987 

1,007 

0,993 
i 

1,002 

1 ,004 

0,012 

0,994 

0,015 
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Table 25. Ratio between fission reaction rates of Pu and U 

FUEL 

Pu 

i 

1 
1 

', 
i 
! 
i • 
I 

U 

ALL 

CRITICAL 
ASSEMBLY 

VERA-11A 

ZEBRA-3 

SNEAK-7A 

SNEAK-7B 

ZPR-3-48 

ZPR-3-56B 

ZPPR-2 

ZPR-6-7 

EXPERIMENTAL 

(E) 

1,07 ±0,02 

1,190 ±0,014 

1,023 ±0,031 

1,014 ±0,020 

0,976^ 

1,028 ±0,010 

0,9372 ±0,0142 

0,953^ 

CALCULATED (C) 

AMZ 

1,15 

1,182 

0,981 

1,009 

0,972 

0,980 

0,9281 

0,926 

JFS-2 

1,15 

1,167 

0,967 

0,985 

0,958 

0,962 

0,9091 

0,907 

C/E mean 

IC/E -1j mean 

VERA-1B 

ZPR-3-6F 

ZPR-3-12 

ZPR-3-11 

ZEBRA-2 

1,070 ±0,026 

1,22 ±0,03 

1,12 ±0,02 

1,19 ±0,02 

0,987 ±0,010 

1 ,137 

1,25 

1,12 

1,17 

0,990 

1,113 

1,24 

1,09 

1,15 

0,951 

C/E mean 

JC/E -t| mean 

C/E mean 

|C/E -1 J mean 

C/E 

AMZ 

1,075 

0,993 

0,958 

0,995 

0,996 

0,953 

0,990 

0,972 

0,992 

0,027 

1 ,063 

1 ,025 

1,000 

0,983 

1 ,003 

1 ,015 

0,022 

1 ,000 

0,025 

JFS-2 

1,075 

0,981 

0,945 

0,971 

0,982 

0,936 

0,970 

0,952 

0,977 

0,042 

1 ,040 

1 ,016 

0,973 

0,966 

0,964 

0,992 

0,031 

0,982 

0,038 

a/ Obtained from Ref. [18]. 
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Table 26. Ratio between fission reaction rates of Pu and U 

FUEL 

Pu 

U 

ALL 

CRITICAL 
ASSEMBLY 

VERA-11A 

ZEBRA-3 

ZPR-3-48 

ZPR-3-56B 

ZPPR-2 

EXPERIMENTAL 

(E) 

0,475 -0,020 

0,373 -0,005 

0,243-/ 

0,282 ±0,003 

0,1704 ±0,0026 

CALCULATED (C) 

AMZ 

0,495 

0,383 

0,258 

0,243 

0,1943 

JFS-2 

0,491 

0,377 

0,254 

0,240 

0,1901 

C/E mean 

|C/E - 1 I mean 

VERA-1B 

ZPR-3-6F 

ZPR-3-11 

ZEBRA-2 

0,399 ±0,032 

0,53 ±0,02 

0,34 ±0,02 

0,237 ±0,004 

0,477 

0,54 

0,36 

0,254 

j,453 

3,51 

3,35 

3,245 

C/E mean 

|C/E - 1 | mean 

C/E mean 

|C/E -1 | mean 

C/E 

AMZ 

1,042 

1,027 

1,062 

0,862 

1 ,140 

1 ,027 

0,062 

1,195 

1 ,019 

1,059 

1,072 

1,086 

0,086 

1 ,053 

0,073 

JFS-2 

1,034 

1,011 

1 ,045 

0,851 

1,116 

1,011 

• 0,051 j 

1 ,135 

0,962 

1,029 

1 ,034 

1,040 

0,059 

1,024 

0,055 

a/ Obtained from Réf. [18]. 
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Table 27. Ratio between fission reaction rates of U and U 

FUEL 

Pu 

1 

i 

1 
i 
i 

U 

ALL 

CRITICAL 
ASSEMBLY 

VERA-11A 

ZEBRA-3 

SNEAK-7A 

SNEAK-7B 

ZPR-3-48 

ZPR-3-56B 

ZPPR-2 

ZPR-6-7 

EXPERIMENTAL 
(E) 

0 , 0 7 7 - 0 , 0 0 2 

0 ,0461 - 0 , 0 0 0 8 

0 , 0 4 4 9 - 0 , 0 0 1 3 

0 , 0 3 2 8 ±0 ,0007 

0 ,0321 - 0 , 0 0 1 6 

0 , 0 3 0 8 ± 0 , 0 0 0 3 

0 ,0201 - 0 , 0 0 0 4 

0 ,02 303-! 

CALCULATED (C) 
AMZ 

0 , 0 8 4 

0 , 0 4 5 3 

0 ,0422 

0 ,0332 

0 ,0337 

0 , 0 2 9 8 

0 ,0221 

0 ,0220 

JFS-2 

0 ,084 

D,0454 

0 ,0414 

3,0324 

3,0332 

3,0292 

3,0195 

3 ,0213 

C/E mean 

|C/E - 1 | mean 

VERA-IB 

ZPR-3-6F 

ZPR-3-12 

ZPR-3-11 

ZEBRA-2 

ZPR-6-6A 

0 , 0 6 6 5 ±0 ,0010 

0 , 0 7 8 ±0 ,002 

0 ,047 - 0 , 0 0 2 

0 , 0 3 8 - 0 , 0 0 1 

0 ,0320 ±0 ,0005 

0 , 0 2 4 1 1 - 0 , 0 0 0 7 2 

0 , 0 7 8 5 

0 , 0 7 7 " 

0 , 0 4 9 

0 , 0 3 9 

0 , 0 3 2 8 

0 ,02331 

0,0759 

0,074 

0,048 

0 , 0 3 8 

0 ,0325 

0 , 0 2 2 7 6 

C/E mean 

IC/E - 1 j mean 

C/E mean 

jC/E -1 | mean 

C/E 
AMZ 

1,091 

0 , 9 8 3 

0 ,940 

1 ,012 

1,050 

0 , 9 6 8 

1 ,100 

0 ,957 

1 .013 

0 ,050 

1 ,180 

0 ,987 

1 ,043 

1 ,026 

1 ,025 

0 ,967 

1 ,038 

0 , 0 5 3 

1 ,024 

0 ,052 

JFS-2 

1,091 

0 ,985 

0 , 8 9 8 

0 ,988 

1 ,034 

0 ,948 

0.97C 

0 ,926 | 

0 ,980 

0 ,051 

1 ,141 

0 , 9 4 9 

1,021 

1 ,000 

1 ,016 

0 ,944 

1,012 

0 ,048 

0 ,994 

0 ,050 

a/ Obtained from Ref. [18]. 
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Table 28. Ratio between rates of capture reaction of U and fission 
235 

reaction of U 

FUEL 

l 
t 

1 

' Pu 
t 

i 

1 

i 

• Í ' . ' 

| 
f 

i 
i 

! u-

ALL 

CRITICAL 
ASSEMBLY 

SNEAK-7A 

SNEAK-7B 

ZPR-3-48 

ZPR-6-7 

EXPERIMENTAL 

(E) 

0,138 ±0,004 

0,132 -0,004 

0,131 ±0,007 

0,1 36a-/ 

CALCULATED (C) 

AMZ 

0,133 

0,133 

0,133 

0,142 

JFS-2 

0,132 

0,131 

0,131 

0,138' 

C./E mean 

C/E -1 ! mean 1 ' 

VERA-1B 

ZPR-3-6F 

ZPR-3-12 

ZPR-3-11 

ZEBRA-2 

ZPR-6-6A 

0,13i ±C,006 

0,104 ±0,003 

0,123 ±0,005 

0,112 ±0,005 

0,136 ±0,001 

0,1378 ±0,0041 

0,122 

0,095 

0,117 

0,107 

0,129 

0,1413 

0,126 

0,102 

0,119 

0,112 

0,129 

0,1386 

C/E mean 

I C/E -1 I mean 

C/E mean 

| C/E -1 ¡ mean 

C/E 

AMZ 

0,964 

1,008 

1,015 

1,044 

1 ,008 

0,026 

0,931 

0,913 

0,951 

0,955 

0,949 

1,025 

0,954 

0,054 

0,976 

0,043 

JFS-2 

0,957 

0,992 

1,000 

1,015 

0,991 

0,017 

0,962 J 

0,981 

0,967 

1,000 

0,949 

1 ,006 

0,978 

0,025 

0,983 

0,021 

a/ Obtained from Ref. [18]. 
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Table 29. Ratio between rates of capture reaction of U and fission 
239 

reaction of Pu 

1 
PETTT TAI 

FUEL v^x^v,^ 
ASSEMBLY 

Pu 
Í 

i 
1 
! 
! 
i 
í 
l 

U 

1 

ALL 

SNEAK-7A 

SNEAK-7B 

ZPR-3-48 

ZPR-6-7 

EXPERIMENTAL 

(E) 

0.135-7 

o,\29-' 

O.HI3-/ 

0,1400 -0,0026 

CALCULATED (C) 

AMZ 

0,133 

0,132 

0,137 

0,1531 

JFS-2 

0,137 

0,133 

0,137 

0,4515 

C/E mean 

jC/E -1 | mean 

VERA-1B 

ZPR-3-6F 

ZPR-3-12 

ZPR-3-11 

ZEBRA-2 

0,122-7 

o.oss^ 

0,1 W-f 

0,094a-/ 

0,138Î/ 

0,107 

0,076 

0,104 

0,091 

0,131 

0,114 

0,083 

0,109 

0,097 

0,136 

C/E mean 

j C/E -1 | mean 

C/E mean 

IC/E -1 I mean 

C/E 

AMZ 

0,985 

1,023 

0,972 

1,094 

1,019 

0,040 

0,877 

0,894 

0,945 

0,968 

0,949 

0,927 

0,073 

0,967 

0,059 

JFS-2 

1,015 

1,031 

0,972 

1,082 

1 ,025 

0,039 

0,934 
i 

0,976 

0,991 

1,032 

0,986 

0,984 

0,029 

1,002 

0,033 

a/ Obtained from Ref. [18]. 
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eff 

* ^.00 1.00 2.00 3.00 U.00 5.00 6.00 7.00 6.00 9.00 

O 

CORRECTED 

-o RMZ 
PU U 
• ~e> JFS-2 

^.00 1.00 2.00 3.00 Y.00 5.00 6.00 7.00 6.00 9.00 

FERTILE/FISSILE 

Fie. 2. Values of k rr versus ratio between concentrations of fertile 6 eff 
and fissile isotopes 
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C/E 

1.00 2.00 3.00 U. 00 5.00 E.00 7.00 

F (PU239)/F (U235) 
» - . 

5.00 £.00 7'1. 00 ^Too 1.00 2.00 3.00 4.00 B.00 

*S 

F(PU240) /F (U235) 

o 
CD 

s'.oo 6'.oo 7*. oo . e. oo •^j.oo 1.00 2'.00 3.00 4.00 

FERTILE/FISSILE 

Fig. 3. C/E values of ratios between central reaction rates versus ratio 

between concentrations of fertile and fissile isotopes 
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o C/E 

F (U238) /F (U235) 

^.00 1.00 2.00 3.00 11.00 5.00 6.00 7.00 8.00 9.00 

^.OO 1.00 2.00 3.00 «.00 5.00 6.00 7.00 8.00 9.00 

C ( U 2 3 8 ) / F (PU239) 

^.00 1.00 2.00 3.00 1.00 5.00 6.00 7.00 8.00 9.00 

FERTILE/FISSILE 

Fig. U. C/E values of ratios between central reaction rates versus ratio 
between concentrations of fertile and fissi le isotopes 
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APPENDIX I 

THE RGENDF PROGRAM 

t units 

Description 

Library produced by the GROUPR module of the 

NJOY code containing the isotopes to be processed 

Input data 

Library previously in existence, to be updated 

Description 

Print-out 

New AMZ library to be created 

Format 515 

= 1 

Number of isotopes to be processed. A maximum of 

5 isotopes may be allowed for processing owing to 

the limitation imposed by the memory of CDC-CYBER 

170/750. 

When 

NMAT > 0, NMAT isotopes will form a new library or 

will be added to a library already in 

existence ; 

NMAT < 0, |NMAT| isotopes will be replaced in a 

library already in existence; 

NMAT = 0, A statement of the isotopes contained in 

a library already in existence will be 

printed; in this case the other variables 

of the card and the other input cards, 

with the exception of card 7, will be 

omitted. 
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NF1S 

NGR 

NSIG0 

CARD 2 

(MATD (IM) 

IM=1, JNMATl) 

CARD 3 

AMAS(IM) 

MAT(IM) 

MCODE(IM) 

MSF(IM) 

Number o£ isotopes to be processed containing the 

fission cross-section 

Number of energy groups 

Number of values of o used 
o 

Format 515 (only if NMAT < 0) 

Identification of the isotopes, in accordance with 

JAERI, to be replaced in the library already in 

existence. 

Format E10.5, 515 

Atomic mass of isotope IM 

Identification of isotope IM, in accordance with 

ENDF/B 

Identification of isotope IM, in accordance with 

JAERI 

Control variable indicating which values of o are 

adopted for the isotope IM 

MSF =0 ; 1 ,E10 
MSF =1 ; 1.E10, 1.E-10, 1 ,E1 , 1,E2, 1,E3, 1,E4, 

1.E5 
MSF =2 ; 1,E10, 1,E-10, 1,E0, 1,E1, 1,E2, 1,E3, 

1 ,E4 

IFIS(IM) 

NRF5(IM) 

CARD 4 

NRF3(IT,IM) 

NRF6(IT,IM) 

Control variable indicating whether the fission 

cross-section will be processed (= 1) or not 

(= 0) for the isotope IM. 

Control variable indicating whether reaction 18 of 

file 5 (normalized fission spectrum) will be pro

cessed (= 1) or not (= 0) for the isotope IM. 

Format 215 

Number of reactions (max. 10) of file 3 of ENDF/B 

to be processed 

Number of reactions (max. 10) of file 6 of ENDF/B 

to be processed 
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CARD 5 Format 1015 

(IR3(IR,IT,IM) 

IR=1, NRF3) 

CARD 6 

(1R6(1R,IT,IM) 

IR=1, NRF6) 

CARD 7 

(T1T(I), 

1=1,6) 

N.B.: (a) 

(b) 

(c) 

Identification of reaction IR of file 3 in accor 

dance with ENDF/B. Reaction IR=100 will always 

be required for calculation of o . 
c 

Format 1015 

Identification of reaction IR of file 6 in accor 

dance with ENDF/B. 

With respect to the inelastic scattering matrix, 

the first and last excited states and the con

tinuum state must be provided where they exist. 

Format 6A10 

Title to be given tó the library produced, which 

will only be printed 

When MSF=1, 2 or 3, temperatures of 300, 900 an 

2100 K are considered internally by the program. 

When MSF=0, a single temperature (300 K) will be 

considered. 

Cards 4-6 are repeated for each temperature IT. 

Cards 3-6 are repeated for each isotope IM. 
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Case 1 

1 
9 5 . 9 5 

fc 
1 
2 
5 
1 
2 
c 

1 
2 

2 3 5 . 1 1 7 
a 
1 
2 
6 
1 
2 
6 
1 
? 

2 3 9 . 0 3 2 
e 5 

3 
2 

16 
1 
2 

1 
2 

2 
16 

1 
2 

1 
2 

2 
1 2 8 7 

4 
9 1 

70 
42 

7 
2 

4 

1 2 M 

4 
51 

1 
2 
t 
1 
2 
6 
1 
2 

1 5 . 9 9 9 4 
5 
1 
? 
4 
1 
? 
4 1 
1 ? 
? 

1 2 . 0 1 1 C 
5 3 

16 
1 
2 

1 
? 

3 
2 

51 
1 
2 

4 
51 

4 

1 2 7 6 

4 

5 6 

2 
51 

1 
2 

1 
? 

1 2 7 4 

9 1 

1 6 1 0 0 2 5 1 

lb 1 0 0 

16 1 0 0 

92 5 1 1 

16 

I t 

4 lfc 

1 ? 6 4 9 4 9 

14 
76 

16 

1 8 1 0 0 2 5 1 
9 1 

16 IOC 

l b 

1 

16 

8 

1 0 0 

1 0 0 

1GC 

6 2 

1 0 0 2 5 1 

ICC 

1 0 0 

452 

1 0 0 

1 

i e loo 

2 0 

2 5 1 

1 

1 8 1 0 0 2 5 1 
9 1 

16 1 0 0 

45? 

A H p 7 C F 4 0 U T 8 3 



Case 2 

- 45 

1 - 2 O 70 1 
105 115 

1 0 . O U I 1273 1Û5 O O C 
5 3 
1 2 A 100 251 
2 51 67 

11.00<33 1160 115 O O O 
5 4 
1 2 <• 100 251 
2 51 53 «51 

AMP70FA D U T 8 3 
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APPENDIX II 

STRUCTURE OF THE LIBRARY USED BY EXPANDA 

The library used by the EXPANDA code is drawn up in binary format 

with two types of record. 

The first record contains constants and control variables needed 

for interpreting the second data record and for processing with the 

EXPANDA code: 

MCODE(IM), IM=1,N (N = No. of materials) 

Identification of materials in accordance with JAERI 

MSF(IM), IM=1,N 

Control variable indicating for each material which values 

of o have been adopted in drawing up the tables of self-
o 

shielding factors given in the second data record. 

MSF = l , o = 0, 10, 100, 1000, 10000, 100000 
o 

MSF = 2, o = 0, 1, 10, 100, 1000, 10000 
o 

MSF = 0, no value. In this way the data contained in the 

tables of self-shielding factors are equalized to 

unity. 

CHI(l), I = 1, NGR 

Normalized fission spectrum 

T(1T), IT = 1,3 

Temperatures in degrees K 

300, 900, and 2100 K 

TABl(IC), 1C = 1,6 

Constants for interpolation used when MSF=1 

TAB2(IC), IC = 1,6 

Constants for interpolation used when MSF=2 

AM(IM), IM = 1,N 

Atomic masses of materials 

DU(1), 1 = 1 , NGR 

Lethargy width of groups 
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The second data record, which is divided into two parts, contains 

the multi-group constants and is repeated for each energy group, begin

ning with the highest. The first part relates to constants obtained by 

infinite dilution (o = °°) and at a temperature of 300 K: 

°f» V V °in» °e. 5« °er> 

° e (g-g'> , g' -1 ,30, 

o i n(fg') , g' =1 ,30, 

whereby each of these reactions is given as: 

o (IM), IM = 1, N 

The second part relates to the self-shielding factors obtained for 

six values of o (in accordance with the variable MSF) and at three 
o 

temperatures (300, 900 and 2100 K): 

Ffl' Ff2' Fcl' Fc2' Fel' Fe2' Ftl* Ft2' Frl' Fr2 ; 

representing the fission, capture, elastic, total and removal reactions 

calculated for two atomic density ratios of two resonant nuclei. Each 

of these factors is given as follows: / 

F (IS,IT,IM), IS = 1,6, IT = 1,3, IM = 1,N 

When one of these reactions does not exist, the corresponding data 

contained in the tables of factors F are equalized to unity. 
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APPENDIX III 

SPECIFICATIONS OF CRITICAL ASSEMBLIES IN THE 
FORMAT OF EXPANDA CODE INPUT DATA 

111.1 Nuclei of Pu 

» 1 — —• e 

BENCHMARK TESTS FOR 

9259289 
0 01 

3 

.3*9 
300 

89*9 
8 26 
8 50 
65*9 

26 
50 
?e> 

9*9 
02 

.57 
13 
42 

940 
928 
13 
42 

940 
928 

6 
41 
03 

.62 
8949 
•928 
8 2? 
• o*o 

«928 
• 2» 
80?i 
» 25 

0 4 
2 
3 

5 .97 
•0?S 
• »> 

e *? 
8925 
" «i 

« 42 
8 11 

499400 
123456 
• 1 7C 
14 
2 

70 
75.349 

3CC 
7.213 
6.0?4 
4.3 
7.213 
6.084 
4.3 
6.Î 
? C*5 
23i»CC 
16 
2 

.57 
8.0 
1.65 
2.369 
7.9604 
8.0 
1.65 
2.369 
7.9604 
1.35 
8. 5 
23580C 
15 
2 

25.758 
1.645 
7.405 
1.119 
l.e*5 
7.405 
1.11 = 
°.3 
5.1 
?35°ec 
15 
2 
3 .97 

1.* 
1.3 3 
l.*3 
1.4 
1.03 
3.4? 
7.879 

0600601 
S00 07 
C 0 2 

11 
40 e 

751.C75C 
3C0. 
-?9*C 

2* 

SPHERICAL NUCLEI 
70 C 3 

10130240250260260 
0 1 Vf«»-ll 

9 0 2 -1 «1 »1 
5 
0 

OF Pu 
0 0 C 25 

29042942941014CC1041923924926062031050 
A 
1 1 . - 5 1.-4 0. 0. 1. 

3.7 
1.Í79 
1.0 
3.7 
1.579 

-4941 
-3 ?• 
-1C925 
-49*1 
-3 28 

2.» 
6.65 
1.0 
2.e 
6.65 

?4 1.7 
3 5*î 
OCC 1C 

1 16 
50 

1.0 
-6 
-5 4 
-494 
-3 
-6 
-5 4 
-494 
-3 
-5 2 
-6 2 

OOC 08 
15 
60 
621.5 

-394 
-3 
-3 4 
-39* 
-3 
-3 * 
-*92 
-5 1 

OCC C7 
12 
5* ^ 
«•'1.32C 

-59? 
-? 1 
-* 2 

-3 1 
-* 2 
-3 2 

0 0 
0 
0 

-3 Jt 7.1 

SNF*«-7à 

6 2.60987 -2 24 2.2423 
1 8.9 -6 28 1.1664 
1 2.15 -5942 1.1 

6 2.60987 -2 24 2.2423 
1 6.9 -6 28 1.1664 
1 2.15 -5942 1.1 

4 1.108 -3 26 3.9549 
8 9.Í45 -4 14 4.53 
0 0 28Í-3-48 

7 
0 

1.06 
2.C77 
?.0t 
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III.2 Nuclei of U 

BENCHMARK TESTS FOR SPHERICAL NUCLEI OF U 
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