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A^(g!)4X^tcJ;i), ̂ 3Ŝ ĉi;MÂ -g-ii, B^M?^JSH^R^tW^§P (T3i9-n^^m3l!^ 

JAER! Report 

Published by the Japan Atomic Energy Research Institute 

Board of Editors 

Jun Akaishi 

TakumiAsaoka 

Yoshikazu Hamaguchi 

HiroshiHashitani 

Masao Hara 

Kichinosuke Harada 

Toshiya N o z a w a (Chief Editor) 

Kazuhiko Imai 

Tarolto 

Masanori Kanbara 

Isamu Kuriyama 

Shojiro Matsuura 

Hiroshi Mitsui 

Atuyoshi Morishima 

Ryukichi Nagasaki 

Hideshiro Nakamoto 

Yoshikata Sasaki 

Kazuo Sato 

Konomo Sanokawa 

Eiji Shikata 

Hiroaki Tagawa 

Masatoshi Tanaka 

Inquiries about the availability of reports and their reproduction should be addressed to the 

Division of Technical Information, Japan Atomic Energy Research Institute, Tokai-mura, Naka-

gun, Ibaraki-ken, Japan. 



JAERI1261 ] 

Japanese Evaluated Nuclear Data Library, Version-1 

JENDL-l - — 

Sin-iti Igarasi, Tsuneo Nakagawa, Yasuyuki Kikuchi, Tetsuo Asami 

and Tsutomu Narita 

JENDL-l Compilation Group 

Japanese Nuclear Data Committee, 

Japan Atomic Energy Research Institute 

Tokai-mura, Naka-gun, Ibaraki-ken 

Received December 6, 1978 

The first version of Japanese Evaluated Nuclear Data Library, JENDL-l, was compiled as 

one of the most important activities of Japanese Nuclear Data Committee (JNDC) and JAERI 

Nuclear Data Center. JENDL-l includes 72 nuclides most of which are needed for the study of 

the fast breeder reactors. This report presents a record on compilation of these nuclides, except 

for the data of the fission product nuclides. Compilation work on JENDL-l was performed by 

a JENDL-l compilation group which was organized in JNDC. The compilation-group members 

worked to select the most reliable data from among available evaluation works. W h e n there 

were no relevant data, they made reevaluation and recalculation. In particular, unresolved reso

nance parameters for ̂ ^U, sasTĵ  239p^ ziop^ grid ̂ P u were carefully investigated and provided. 

Data compiled in JENDL-l were taken mainly from evaluation works done by working groups 

of J N D C and by individuals in various organizations in Japan. W h e n the data in ENDF/B-IV 

are judged to be the best, the JENDL-l compilation group recommends the use of ENDF/B-IV 

for those data. Therefore, they are excluded from JENDL-l. JENDL-l was released in autumn 

1977, after its reliability had been examined through benchmark tests on the integral data. 

Keywords: JENDL-l, Nuclear Data, Evaluation, Data Compilation, Fast Reactors, Unresolved 

Resonance Parameters, Nuclear Data Library, JNDC. 



n JAERI1261 

JENDL-1 

JENDL-1 %B3^*^-y 

B+R fa -, 4< J'l H ^, 33 Rb ^ 2., ^ R *f *, 

1978 ̂  12 ̂  6 B gS 

^^*^$A^^^^jawK^-^^y^-ogsn^^C)i-o^L-rB^oW{n-#*^.^f'-^7^ 7* 
7'J-C^1JS, JENDL-l^^^L^. JENDL-1 {i^^#3(DW^i^^^-r^S^^S^JE#:<hL^ 
72^a^#A,-C^^. C<D###ii^^^^ng^^go^-^^^#, JENDL-lKfR^^^L-T^^^ 
gOf-^HAm-D^-rcm^^E^L-r^^. JENDL-1 CH^ft^ii^^^^n^l^iC JENDL-1 
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1. !ntroduction 

It has been one of the most earnest wishes of the neutron nuclear data community in Japan 

to have a domestic evaluated nuclear data library, in spite of the circumstances that many 

evaluated data libraries or files such as E N D F ^ , UKNDI/", KEDAK/" and ENDL<) are available. 

Before starting the compilation work on Japanese Evaluated Nuclear Data Library (JENDL), 

there had been many examinations and discussions in Japanese Nuclear Data Committee (JNDC) 

concerning the purpose of this work, technical problems for realization, methodological problems 

for checking the results, and so on. The purpose of preparing J E N D L is to meet demands of 

national projects, to make a contribution to the international cooperation, and to develop the 

potentiality to improve the evaluated data. 

Since 1970, evaluation work on nuclear data has gradually increased not only in J N D C , but 

also in other organizations: in Kyushu University, for example, evaluations of ̂ T h , 239Np and 

sssPa nuclear data were performed. In JND C , evaluation and survey works were carried out on 

the nuclear data for "ssTj, ̂ srj^ 239p^ 24op^ znp^ -pa, Fe, Ni, Cr, Na, O and 28 important fission 

product nuclides. Some results of these evaluations have already been reported elsewhere^. 

Taking account of such a background on the evaluation work and of contribution to the 

national project on fast breeder reactors, J N D C decided to start compilation of the first version 

of J E N D L (JENDL-1) which should include mainly the data of nuclides needed for the fast 

breeder reactors. A compilation group for JENDL-1 was organized in April 1974 in order to 

collect all available evaluations, to select the most reliable data among them or to modify some 

parts in the selected data, if necessary. The following nuclides were selected for JENDL-1 be

fore starting the compilation work: 

H, 'Li, (?Li), '°B, ("B), isC, ('SO), =3Na, =?A.l, Si, Cr, soo-, ŝ Cr, 

"Cr, 54Cr, ssMn, pe, s<Fe, sepg, svp^ sspĝ  ^ ssp^ eof^ 6 ^ , 

s'Ni, s<Ni, Cu, MCu, esc^ Mgf, 93Zr, M o , 92Mo, "'Mo, ssMo, ssMo, 

9?Mo, °*M0, ""Mo, S9Tc H"Ru, "MRu, ^Ru, IMRu, 103Rh, lospj, 

'°Td, '°sAg, "'I- "'Xe, "scg, "'Cs, ^ C s , "<Ce, '"Nd, "<Nd, "^Nd, 
n?Pm, i47gr^ i49g^^ ^lg^, isapu, ^ E u , ^^Ta, ̂ ^Th, ̂ T a , M4TJ, 

M3TJ, ^ g y ^ 239]^^ 239p^^ 240p^ 24ip^ 241^,01 

The nuclides in parentheses were finally excluded from JENDL-1, because the ENDF/B-IV data 

for these nuclides were judged to be the best at that time. Hence the data of ENDF/B-IV are 

recommended for the nuclides in parentheses when they are needed. 

Concerning the data preparation, many persons helped the compilation group to provide the 

existing evaluated data, including their own evaluations. Some of them made survey work about 

the evaluated data and recommended the preferable data for JENDL-1. Using these data and 

many experimental data, the compilation-group members were engaged in the work on the ex

aminations of the data. They made reevaluations and recalculations when there were no relevant 

data. In this report, these reevaluations are mainly described. In chapter 2, the general 

description about the data collection, revaluation and recalculation is presented together with 

the formulas used to obtain the data in JENDL-1. In chapter 3, specific information for each 

nuclide is given. The numerical values are shown in Appendix as well as the graphs of cross 

sections. 

The following persons cooperated in this work. The authors express their thanks for in-
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valuable help from them : 

H. Matsunobu (Sumitomo Atomic Energy Industries, Ltd.) 

Y. Kanda (Kyushu University) 

M. Kawai (NAIG Nuclear Research Laboratory, Nippon Atomic Industry Group Co., Ltd.) 

M. Yamamoto (Atomic Energy Research Laboratory, Hitachi, Ltd.) 

H. Nakamura (Fuji Electric Co., Ltd.) 

M. Sasaki (Mitsubishi Atomic Power Industries, Ltd.) 

T. Hojuyama (Mitsubishi Atomic Power Industries, Ltd.) 

H. Yamakoshi (Ship Research Institute) 

T. Ohsawa (Kyushu University) 

M. Hatcha (Mitsui Shipbuilding and Engineering Co., Ltd.) 

A. Asami (Japan Atomic Energy Research Institute) 

T. Murata (NAIG Nuclear Research Laboratory, Nippon Atomic Industry Group Co., Ltd.) 

T. Yoshida (NAIG Nuclear Research Laboratory, Nippon Atomic Industry Group Co., Ltd.) 

A. Zukeran (Power Reactor and Nuclear Fuel Development Corporation) 

and 

members of fission product nuclear data evaluation group of JNDC. 

Many experimental data were supplied for this work from N E U D A D A Library of C C D N * \ 

W e are very much indebted to C C D N members for their cooperative support. 

*) Centre de Compilation de Donnees Neutroniques (Saclayj. 
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2. Genera! Description for JENDL-1 Compiiation 

The data recommended to JENDL-1 are divided into five categories : 

(i) the data recommended from working-group members of the J N D C through their o w n 

evaluation, 

(ii) the data recommended from the compilation group for JENDL-1 through their own evalu

ation, 

(iii) the data recommended through investigation of the existing evaluated data under a 

contract with JAERI, 

(iv) the data recommended through evaluation made by the persons in charge, when there were 

no relevant data after investigation of the existing evaluated data under a contract with JAERI, 

(v) the data of ENDF/B-IV recommended by persons in charge after investigations of the 

experimental and existing evaluated data, under a contract with JAERI. 

The data for some nuclides are composed of two or three of these categories. TABLE 1 shows the 

contents of the recommendation for each nuclide. Though the data for the fission product nuclides 

—s°Sr, 93Zr, and from ssMo to *^Eu—are typical ones belonging to the category (i), no description 

for them will be given in this report because detailed explanation for these data has been already 

reported elsewhere^. 

Data of some quantities for almost all nuclides were estimated from the calculations with 

nuclear model codes. These quantities are background cross sections in the resonance region, 

inelastic scattering cross sections for each excited level of the residual nucleus, angular distribu

tions of elastically scattered neutrons, and some of the threshold reaction cross sections. Methods 

and formulas used in the present work are given in the following parts of this chapter. 

2. 1 Resonance Formutas 

The data format of JENDL-1 is the same as that of ENDF/B. Thus, most of the data-

processing codes for E N D F / B are available to JENDL-1. In the resonance energy region, the 

single-level Breit-Wigner formula is commonly used as a matter of convenience for saving the 

computer time. It is well known, however, that the calculated values of the elastic scattering 

cross section become occasionally negative at some energy points when the single-level formula 

is used. This is due to a disregard of the interference term between the resonances which appears 

in the multi-level resonance formula. This term is expressed by the following formula^, and is 

taken into account as a background cross section in JENDL-1: 

2% ATR, r-l r,,-r.,.[(E,-Er).(E,-E,)+^r,.r,l 
(2.1) [(E,-E,)'+-^rr'].[(E.-E,)2+^-r/l 

where notations are the same as those used in ENDF/B. In practical calculations in JENDL-1, 

the background cross section <?.[,&(.E„) was obtained by subtracting the cross sections calculated 

with the single-leve! Breit-Wigner formula from those calculated with the multi-level Breit-Wigner 

formula given in ENDF/B. 

Though there are some restrictions in E N D F / B for the use of the multi-level Breit-Wigner 

formula, it is an advantage that no additional parameters other than those for the single-level 
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TABLE 1 Nuclides, their M A T numbers and categories about data recommendation 
exclusive of secondary neutron spectrum. 

[uclide 

H 

"Li 

1°B 

^c 

^Na 

2?A1 

Si 

Cr 

'°Cr 

^Cr 

^Cr 

^Cr 

Mn 

Fe 

^Fe 

^Fe 

' ^ 

^Fe 

m 

^Ni 

'°Ni 

^Ni 

^Ni 

% i 

MAT No. 

1011 

1031 

1051 

1061 

1111 

1131 

1140 

1240 

1241 

1242 

1243 

1244 

1251 

1260 

1261 

1262 

1263 

1264 

1280 

1281 

1282 

1283 

1284 

1285 

Category 

B , D 

B , E 

B,D,E 

B,D,E 

B , C 

B 

B 

B 

B 

B 

B 

B 

B,C,E 

B 

A , B 

A , B 

B 

B 

B 

B , C 

B , C 

B , C 

B , C 

B , C 

Nuclide 

Cu 

''cu 

'Scu 

9°Sr 

9'zr 

Mo 

^ o 

% o 

Mo 

Mo 

9?M Mo 

9S„ Mo 

I°°M. 

9'lc 

101-Ru 

102. Ru 

104„ 
Ru 

M^Ru 

'°'Rh 

'°'pd 

i°?Pd 

109, 
Ag 

129 

'^Xe 

MAT No. 

1290 

1291 

1292 

1381 

1401 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 

1431 

1441 

1442 

1443 

1444 

1451 

1461 

1462 

1471 

1531 

1541 

Category 

C , D 

C , D 

C ,D 

A 

A 

A , B 

C 

C 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Nuclide 

^ C s 

^ c s 

^ c s 

i"ce 

^ N d 

"*Nd 

^ N d 

^Pnt 

"?s°< 

" ' s . 

^ S n 

153-
Eu 

^ E u 

'Sirs 

Th 

' ^ p , 

234^ 

235^ 

238^ 

Np 

239^ 
Pu 

"°Pu 

^ u 

Am 

MAT No 

1551 

1552 

1553 

1581 

1601 

1602 

1603 

1611 

1621 

1622 

1623 

1631 

1632 

1731 

1901 

1911 

1921 

1922 

1923 

1931 

1941 

1942 

1943 

1951 

Category 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A ,B 

C , D 

B,D,E 

B , E 

A,B,E 

A,B,E 

B , C 

A,B,E 

A,B,E 

A ,E 

B ,E 

(A) the data recommended from the working-group members of the JNDC, through their own evaluation, 

(B) the data recommended from the compilation group for the JENDL-1, through their own evaluation, 

(C) the data recommended through evaluation made by the persons in charge, when there were no relevant 
data after investigation of the existing evaluated data under a contract with JAERI, 

(D) the data recommended through investigation of the existing evaluated data under a contract with 
JAERI, 

(E) the data of the ENDF/B-IV recommended by persons in charge after investigations of the experimental 
and existing evaluated data. 

formula are required in the calculations. The only problem in applying this formula is that the 

total spin J must be known for all the levels considered. For most nuclides, the values of the 

spin J are not always assigned for all the resonances treated. In order to overcome this difficulty, 

a modified multi-level Breit-Wigner formula was developed^ by estimating the values of J sta

tistically for the levels with the unassigned J. The capture and elastic scattering cross sections 

are given in this modified formula as follows: 
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^,7(RJ=-^x[zpyE—^^—+?E ^ ^ — 1 
(E,-E;)'+-W 

4 
' (E,-E,)'+-̂ r̂ -

^„(E,)=^E 4(2J+l).sin^ 

4 

+5E 
(E,-E,)3+-Lr,,3 

+ ^ ^ ^ F ^ =T? ^1 ^ 

+2Epy-FyE p ^ , r- ^ ^ 

(2.2) 

(2.3) 

Here, suffices ̂  and // indicate the resonances with known J-values, u and ^ with unknown </-

values, Pj is the probability that the spin of a resonance is J, 7V is the number of resonances 

whose J-values are unknown, and (? is the average value of the statistical weight factor pj. It 

is assumed in this formula''^ that the resonances are induced by the 5- or ̂ -wave neutrons, and 

probabilitŷ  that a resonance belongs to the state J is inversely proportional to the average level 

spacing Dj. 

2. 2 Unresotved Resonance Parameters 

For the heavy nuclides, the so-called unresolved resonance parameters must be given in the 

energy region where the resonance levels are considered to be still separated ( r < D ) but the re

sonance parameters are not given sufficiently yet. In this unresolved resonance region, the self-

shielding and Doppler effects are still significant owing to the resonance structure of the cross 

sections. In JENDL-1, the unresolved resonance parameters are given to ̂ U , 238iĵ  239p^ 24op^ 

and s"Pu. 

In the present work, the unresolved resonance parameters were obtained so as to reproduce 

the cross sections in this region. The following were assumed in this work: 

(1) the states excited by the j- and %<-wave neutrons were only considered, 

(2) the y-ray width T? was assumed to be constant for all the spin states of the com

pound nucleus, 

(3) the mean level spacing was expressed as 

Dj-^±^D..exp[-EJTJ, (2.4) 

where J denotes the spin of the compound nucleus, 7 the spin of the target nucleus, Do the 
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observed mean level spacing in the low energy region, ̂  the incident neutron energy and Tc 

the nuclear temperature of the compound nucleus which was assumed to be 500 keV in this work, 

(4) the 5- and ̂ -wave neutron strength functions were searched for with their ratio fixed 

to a value recommended in B N L 325, 3rd edition?*, 

( 5) the spin dependence of the fission width was estimated by means of the channel theory 

of fission^. 

Using the above assumptions, the parameters of ̂ U were determined so as to reproduce the 

fission and capture cross sections from 82 e V to 21.5keV. The parameters of ^ U were given 

in the region of 4^46.5 keV. They were determined so that the total and capture cross sections 

might be reproduced. The parameters of ̂ P u were determined in the region of 598eV"-'21.5 

keV so as to reproduce the total, fission and capture cross sections, while the parameters of ̂ "Pu 

and ^'Pu were given from 3.91 to 46.5keV and from lOOeV to 21.5keV, respectively, to re

produce the fission and capture cross sections. 

2. 3 Cross Sections in the Fast Region 

In the high energy region, the optical and statistical model calculations were mainly used to 

estimate the expectation values of the averaged cross sections. W h e n there were many experi

mental data, they were naturally used to obtain the recommended data. In most cases, however, 

the experimental data for the neutron capture and inelastic scattering cross sections were too 

scarce to do the evaluation only with those data. Hence, the theoretical calculations had to be 

performed to obtain the capture and inelastic scattering cross sections. In the theoretical calcula

tions, the sum of the partial cross sections concerned must be equal to the total cross section 

which is obtained by the optical model calculation. The cross section formulas^* used here were 

derived so as to keep this consistency in the framework of the spherical optical model and the 

statistical model calculations. 

The optical potential used in the present work is 

V(r) = - V o -/(r, ro, <2o) -:' W / -/(r, r,, a,) -;' W s - p(r, rs, as) 

— ^so- — ^/I?*,7*SO,<3so) 'W), (2.5) 

where 
_/*(r,.xr,a)= ]l + e x p [ ( r - ^ . ^ ^ ^ } -i 

A s to the surface absorption term, there are two kinds of the form factor, derivative Woods-Saxon 

type and Gaussian type. The form factor 0(r.7*s,as) is 

0(r,rs,as) = 
4<2$ , /*(r,rs,<zs) , for derivative Woods-Saxon, 

exp ([(7—rs'-A'^/asT}, for Gaussian. 

The potential parameters used in the calculations will be described for each nuclide in the next 

chapter. 

Using the optical potential, the total, shape elastic scattering and the total reaction cross 

sections^ are obtained. They are related with each other: 

<7tot=<?el,s + (TR (2.6) 

The total reaction cross section <?R is written by using the neutron transmission coefficient 

< T ^ > which is obtained by the optical model calculation: 

"R(R")=r?S^<^>. (2.7) 

where %„ is the wave number of the incident neutron. The neutron transmission coefHcient is 
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written in a rather general form as follows: 

<f^>-Ti(E.,7,^), (2.8) 

where 7 and %; are the spin and parity of the target nucleus. 

For a level of the residual nucleus with excitation energy e„', spin 7' and parity %;-, the 

transmission coefficient is 

<f%,,> = rf,'(E,,-e,,',.r',K,-). (2.9) 

The energy difference E„—n.' is the emitted neutron energy -E„'. Hence, the quantity in Eq. 

(2.9) corresponds to the neutron transmission coefficient for the inverse process in which the 

neutron with energy E„' bombards the target nucleus in a state of the excitation energy e„', spin 

7' and parity %/-. 

Two kinds of the y-ray transmission coefficient are used in our cross section formula^' : 

< T ^ > = C y ^ ^ ^ . e ^ . ^ ( e ^ ) . p c ( E , + B , - e ^ ) (2.10) 

and 

< 7 ^ > = C i ^ Je^E^.^(e^)^c(E,+B,-e^). (2.11) 

Notations and assumptions used here are the same as those in Ref. 9. Using these quantities, 

the cross section formulas for the capture and inelastic scattering cross sections are 

<7*.7(.C';.)=i-; Z j & r - — <e^?>+<e^> 

[̂ '̂ -̂ 4 (2.12) 
and 

<y„,,.'(E,,—*E,,')=— S &? 

x(l+^^)-^;^-.^(l-a).Q^«^».«9^>^ (2.13) 

where < 0 ^ > , < 0 ^ > , ^ " , < ^ > and < ^ > are denned as follows: 

<^> -iQ^«^»- <^>' = <f ̂>, (2.14) 

«^?>--LQ^«e^».<^?>^<^?>, (2.15) 
jey=<e^> - <e^?>, (2.16) 
<e^>=<e^> + E <9%,,>, (2.17) 

and 

< 0 ^ > = <e^>/(l-a). (2.18) 

Quantity a is given by using the cross section Ar of the competing processes such as fission, 

(n, 2n), (n, 3^) and the charged particle emission, 

<3 = J<7/(?R. (2. 19) 

The quantity Q ^ represents the effect of the resonance interference'"*'". 

Correction factors of the resonance-width fluctuation are written in the integral forms 

3% 72=$°°<a.exp {- <e^> .;/<&"?>} 

x((i+^.<^>.,). n (i+^.<^>.rr, (2.20) 

for the 7-ray channel and 
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J(i+A.<^>.,Ui+A.<^>.,\ 

for the neutron channel. 

W h e n the levels of the residual nucleus are assumed to be overlapping above an energy ê , 

Eq. (2. 9) is rewritten as 

< T ^ r > = E f " ^ - T ^ E . - e ^ , f, !rr).pT(^, 7', ?rr). (2. 22) 

The level density formula and parameters were taken from the Gilbert-Cameron's work*^^. In 

addition to this formula, parity distribution function was introduced^ in our calculation. Using 

Eq. (2.13), the total inelastic scattering cross section is obtained by summing up the partial in

elastic scattering cross section: 

t7„,(<E*)= 2 ^.n-(E^E,'). (2.23) 

For some nuclides, the (n, 2n) reaction cross section was calculated by using the simple 

formula proposed by Pearlstein*^ : 

^,2,(R,)=^e(E,).PM(E,).P2n(E,), (2. 24) 

where (7ae(-E„) is the non-elastic cross section, 7^M(^«) the probability for neutron emission from 

the non-elastic process, and .P2n(-En) the ratio of the (n, 2n) to all neutron emission processes. 

The non-elastic cross section was given as follows*") : 

(7„,(E,,)=K.(0.12-A^+0.21)2, (2.25) 

but, in the high energy region where the compound elastic scattering is negligibly small, it may 

be replaced by the total reaction cross section, <?R. Pearlstein gave the following formula for 

the quantity P ^ ^ n ) : 

PM(E,) = 1-1.764. exp (18.14.(N-Z)/^}. (2.26) 

W h e n the cross section for emission of the charged particle is available, it may be given as 

PM(E,) = l - ^ g ^ , (2.27) 

where <?cp(.En) means the cross section for the charged particle emission. The quantity ^(-En) 

is defined simply as 

\ e^i^(e).exp[V4<7(E^-E)]Je-\ e-Jinv(e).exp[V4<2(E^-e)]Je 
P2,(E,)=^ -g, -̂  , (2.28) 

\ s-(7j„v(e)*expEy4a(E,,—e)]-<%s 

Jo 

where Jinv(e) is the cross section for inverse process, ̂  a neutron separation energy*^ from the 

residual nucleus, .Ŝ n the energy of two-neutron separation*^, and g the level density parameter of 

which formula was given by Newton*^. In some cases, the calculated cross sections were re-

normalized to an appropriate experimental value. Details will be explained for each nuclide in 

the next chapter. 

2. 4 Leve! Density Formuta 

As mentioned in the previous subsection, the level density formula and parameters were taken 

from the Gilbert-Cameron's work'^. Here, we give the formula, and explain some notations used 
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in the present work for the convenience of composition of the next chapter. The level density 

is used in Eqs. (2.10), (2.11) and (2. 22). The first two equations include the level density for 

the compound nucleus, and the last includes one for the target or residual nucleus. The formula 

for the former does not have a spin cutoff factor for making the formula of the y-ray trans

mission coefficient simple. However, w e will present here the general formula including the spin 

cutoff factor and a parity distribution factor as well. 

The level density formula is written as follows: 

p( !7,7, nr)=pE( f/) .ps(Z) .pp(n), (2.29) 

where ^ ( L Q is the total level density*^ at the excitation energy f/, ps(7) the spin distribution 

function for the levels with spin 7 and /?p(7f) the parity distribution for the parity %. They are 

^)=^^^exp(2VJU), (2.30) 

and 

J V ^ . S . e x p ^ - ^ ] PS,) 
l+exp[((7—L7o)/o] 

The excitation energy Lf is related to the total excitation energy E by subtracting a pairing 

energy J: 

f/=E-J. (2.33) 

The spin cutoff parameters Cj^ is given by the following formula'^* : 

<?M' = aMi7^, (2.34) 

where <x,M is defined by using the level density parameter a and the mass number A of the 

nucleus: 

MM=0.0888V*a A ^ . (2.35) 

The parity distribution function pp(%) in Eq. (2. 32) is tentatively given, where .%, stands for the 

fraction of the discrete levels with the parity K. T w o parameters L7o and 3 will be explained 

later. For the levels with high excitation energy, the function pp(%) tends to 1/2. 

Using Eqs. (2. 30), (2. 31), (2.32) and (2. 34), w e write the level density as follows: 

^.*^'4^-^] -pp(K), (2.36) 

where 

Co=24V2*a'/<aA,3/3. (2.37) 

This formula of the level density is favorable to such highly excited states as the Fermi gas 

model can be applied. So, we call this formula the gas model formula, and attach a subscript 

C as PG(!7, 7, n). W e assume that this formula may be used above an excitation energy E ^ (or 

y* ) ; 

Z 7 = = ^ - J . (2.38) 

Below this energy E^, the so-called constant temperature model is assumed: 

Pr(?7,7, n)=pc(!7*, 7, n) -exp ((!7- L ^ / T } , (2.39) 

where 

^ = ^ - ( V d ! 7 , - 2 ) . (2.40) 

Since w e assume that the levels above ê  are overlapping as mentioned in the previous sub

section, the constant temperature model is used between ê  and E^. In the low energy part of 

this region, the parity distribution may be very similar to that of the discrete levels, while the 

distribution for higher excitation tends to that of the gas model, that is, 1/2. This is the reason 
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why we assume the formula given in Eq. (2.32). The parameters f/o and 3 are artificially 

given as follows: 

^o-{(E,+eJ/2}-4 (2.41) 

and 

3=!E.-eJ/8. (2.42) 
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3. Description of the Recommended Data 

A s mentioned in chapter 1, many persons contributed the evaluated data to JENDL-1. 

Some of them offered their o w n evaluations, and the others recommended the already existing 

evaluations after their review-works on the evaluated data. The compilation-group members of 

JENDL-1 reexamined these data whether they satisfied necessary conditions to be filed. W h e n 

the data were not adequate, the compilation-group members made reevaluation to provide data 

which satisfied the conditions completely. They had to do quick evaluation for Al, Si and Cr for 

some reason, so that many unsatisfactory points might exist on data collection and investigation 

for these nuclides. 

In this chapter, specific information including these recommendation and reevaluation about 

the data of JENDL-1 is given for each nuclide except for the fission product nuclides. For ^^U, 

238Tj 239pu 24op^ aria ^ P u , unresolved resonance parameters were carefully investigated. De

scription of the data for these Ave important nuclides is given in detail. In TABLE 2, contents of 

JENDL-1 data are summarized. 



,M Japanese Evaluated Nuclear Data Library, Version-1 JAERI1261 

TABLE 2 Nuclides, material numbers ( M A T ) and quantities in JENDL-1. Symbols for quantities 
stand for as follows: 

t7: cross section. 
P: angular distributions for secondary neutrons. 
S: energy spectrum for secondary neutrons. 

,Mz.: average cosine for scattering angle of elastically scattered neutrons. 
R P : resonance parameters. 
Y : fission product yields. 
i<: numbers of neutrons per fission. Subscripts /< and <? represent prompt and delayed 

neutrons. 
Superscripts ! and c on the quantities concerning the inelastic scattering mean the quan
tities for individual (or discrete) and for continuum levels. A symbol .Sj. means delayed 
neutron spectrum. 

Nuclide MAT. Quantities in JENDL-1. 

H 1011 C ^ , 0^, P^ O ^ , ^ . 

6n inn n rr p c o ^ P ^ c^) p^> s^) c 

^n,2na' ̂ n,2na' ̂ n,y' "n,p' °n,a' ̂ L' 

-5inl ^ , c ^ , ^ ^ , ^ , P^, Pjc), s„,,,na. S^>. 

1°R imsi n rr P o a^) P^) a^) P<') S^) C P 
^ ^°^^ ^tot' *̂ el' el' ̂ in' °in ' ̂ in ' °in ' ̂ in ' ̂ in ' %,2n' ̂ n,2n' 

^n,2n' ̂ n,y' °n,p' ̂ n,d' ̂ n,a' ̂ n,t2a' ̂ L' ̂ n,a,' ^n,ai' 

B-IV) o - above 580 keV, O above 235 keV, 
^ el n,ct 

C. , o ; ' , o ) ^ , 0 ,0 ,, O ^^,, P,, 
m in in' n,p' n,d' n,t2a L' 

o above 235 keV, o above 235 keV, 
n,cto n,ctt 

?er 

Hote: Excitation above 12th level is included in continuum. 

^ ^ ° ^ ^tot' ̂ el' el' *̂ in' ̂in ' ̂ in ' ̂ in ' ̂ in ' ̂ in ' °n,y' n,ct' 

^L' 

B-IV) â  ̂  above 2 MeV, o ̂  above 2 MeV, 
^ tot el 

a, , o f \ a ^ , a , H , P ,, pj^, sj^. 
in' in' in' n,a'^L' el' in in 

23*,, m i BP n n P c n^) P^) o^> p(') S<^ c Na 1111 RP, O^^., O^^, P̂ ,̂ C^, O ^ , P ^ , O ^ , P ^ , b ^ , O^ ^ , 

^n,2n' ̂ n,2n' ̂ n,y' ̂ n,p' ̂n,ct' *̂ L' 

B-IV) S - . <- n,2n 

27*1 m i RP rr n P n n(i) P<^ n^) P ^ S ^ o Al 1131 RP, ĉ .̂, o^^, Pg^, C^, o ^ , P ^ , o ^ , P^ , b ^ , o^^^, 

? ^ . Ŝ  - , a ^, o^ ̂ , ô  ̂ , p n,2n' n,2n' n,Y' n,p' n,a' ̂ L' 

B-IV) S - . 
^ n,2n 

c- n/n rr rt P rr n^) p(*) n^) P^) S^) rf P 

^n,2n' ̂ n,Y' "n,p' "n,ct* ̂L' 

(i) a) (c) (c) (c) ^ 
Cr 1240 RP, o^^, o^, P^, o^, o ^ , P^ , o ^ , P^ , S^ , ̂  ^ , 

'n,2n' 'n,2n' ̂ n,n'p' 'n,n'p' 'n,n'p' 'n,y' "n,p' ̂ n.a' ̂L' 
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Table 2 continued 

Nuclide MAT. Quantities in JENDL-1. 

B-IV) S . , S , . 
— — — n,2n n,np 

°̂Cr 1241 RP, c ^, o ,, P ,, a, , of >, P ^ , aj^, P ^ , S ^ \ o , , 
tot el' el' in' in in ' in in ' in n,2n' 

n,2n' n.n'p' n,n'p' n,y n,p* n,a' *̂L 

^Cr 1242 RP, o ^, a ,, P ,, O, , o ^ , p f \ of >, P^\ S ^ , a , , tot el' el' in' in ' in ' in in ' in ' n,2n' 

^n,2n' ̂ ,Y' "n,p- "n,a- ̂ 1/ 

^Cr 1243 RP, o ^ , a ,, P ,, a, , of >, P ^ , oj^, P ^ , sj^, a , , 
tot el' el' in m ' in in in in n,2n' 

n,2n' n,y' n,p' n,a' ̂ L 

^Cr 1244 RP, a . o ,, P ,, o, , of >, P ^ , o^^, pj^, sj'>, a , , 
tot el el' in in ' in in in ' in n,2n' 

^n,2n' °n,Y' ^* 

^Mn 1251 RP, <i , o ,, P ,, a, , o j ^ , P ^ , <f \ P^\ S ^ \ o , , tot el' el' in' in ' in m in in n,2n 

^n,2n' ̂ n,2n' ̂ n,n'a' ̂ n.n'a' ̂ n,n'a' °n,n'p' ̂ n,n'p' ̂ n.n'p' 

"n,Y* °n,p' °n,d' %,^He' "n,a' ̂ L' 

B-IV) RP, o , o and O ^ below 80 keV 
- ' tot n,y el 

°n,y' °in' 4 ^ ' 4 ^ ' "n,2n' °n,n'a' %,n'p' "n,p* 
(c) 

n,d' n, He' L' el' n,2n' n,n'ot' n,n'p' in 

Fe 1260 RP, o . o- , P ,, o, , o ^ \ P^>, o ^ \ P^\ S ^ \ o , , 
tot el el in in m in in m n,2n 

^n,2n' ̂ n,2n' %,n'p' **n,n'p' ̂ n,n'p' ̂ n,y' %,p' %,a' *V 

B-IV) S . , S , . ^ n,2n n,n'p 

^Fe 1261 RP a o P O o^^ P^^ o^^ P^^ S^^ o 

^n,2n' ̂ n.n'p' ̂ n,n'p' ̂ n,Y* "n,p* ̂ n,a' ̂ L' 

1262 RP, o„ ^, o ,, P ,, o, , of), P ^ \ oj^), P ^ ) , sj^\ a „ , 
tot el' el' in' in ' in ' in ' in ' in ' n,2n' 

**n,2n' ̂ n,n'p' ̂ n.n'p' % Y ' °n,p' ̂ n,a' ̂ L' 

S?Fe 1263 RP, o ^ , o ,, P ,, a, , o ^ , P^>, oj^, P ^ , S ^ , o , , tot el' el' in' in ' in ' in ' in ' in n,2n' 

^n,2n' °n,y' "n,p* "n,a' ̂ L' 

^Fe 
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Tabte 2 continued 

Nuclide MAT. Quantities in JENDL-1. 

5Spe 1264 a , o ,, P ,, o. , a^>, P ^ , a ^ , P ^ , s j ^ , o , , P , , 
tot el el m in m in m in n,2n n,2n 

o .o* , a , p,. n,Y n,p' n,a' L 

Ni 1280 RP, cr ,̂ o ,, p ,, c. , a ^ \ P ^ \ of^\ P ^ \ s j ^ \ o . , ' tot el' el' m m ' m ' m m in n,2n 

P ^ . S - , 0 , , P . , C t , P t . S , , 0 _ , n,2n' n,2n' n,n a' n,n a' n,n p n,n p n,n p n,Y 

n,p n,Ct L 

B-IV) S . , S 
- n,2n n,n p 

^Ni 1281 RP, o^ ̂ , a ,, P ,, a. , of^, P^\ o^>, P ^ , S ^ , a , , 
tot el el m m m m m m n,2n 

P ^ . O , , P t,o* , , P , , 0 ^ , 0 ,0* , P, . 
n,2n' n.n'a' n,n'a' n,n p n.n'p n,Y' n,p' n,a L 

°̂Ni 1282 RP, o ^ , o ,, P ,, a. , c^>, P ^ , af^, P ^ , sf'\ o , , 
' tot el' el' m' in m m ' m ' m ' n,2n 

P . i < ° ,,P , , 0 ,0 ,0 ,)I, . 
n,2n n,n p n,n p n,Y n,p n,a L 

^Ni 1283 RP, a , <j T, P i, c. , o ^ , P^\ af^, P<'>, S ^ \ a , , 
' tot' el' el' m m ' m m m in n,2n' 

n̂ 2n' % Y' °n p' % a' ^L* 

^Ni 1284 RP, â  ,̂ o ,, P ,, o. , o ^ \ pf^, of'>, P^^, sf"), a , , 
tot el el m m m m m m n,2n 

^n,2n' "n.y °n,p' %,a' ^1/ 

% i 1285 RP, ô  ,, o i, P ,, a, , a P , P^>, o ^ \ P^\ S ^ \ o , , 
tot el el in m m m m m n,2n 

^ -)̂ < ^ ^' ^ r.' ^ ' 

n,2n n,Y n,ct L 

Cu 1290 RP, c_̂ _, a ,, P ., o. , o ^ , P^\ o^\ pj^\ sj^\ o . , 
tot' el el m in m m in in n,2n 

^n,2n' "n,y- ̂ L' 

"cu 1291 RP, a^, o ̂ , P ̂ , . , oj'), pjH, a^\ pj^, sj^, a , , 
tot el el in in in m in in n,2n 

n,zn n,y L 

^̂ Cu 1292 RP, ô  ., o ., P ., a, , oj*\ pj^\ oj^\ pj^\ sj^\ a „ , 
' tot' el' el' in' in ' in ' in ' in ' in ' n,2n' 

?n,2n' °n,Y' ̂L' 
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Tabte 2 continued 

Nuclide 

9°Sr 

'3zr 

MAT. 

1381 

1401 

Quantities in JENDL-1. 

<? „ o ,, P ,, o, , a ^ , P ^ , o<'\ p j ^ , S ^ , o , H,. 
tot' el' el' in' in' in' in' in' in' n,Y L 

RP, 0^ „ a ,, P ,, c, , o^>, F ^ , o ^ \ P ^ , sj^, c ^, 
' tot el el' in in in in in in' n,Y 

Mo 1420 RP, o ,̂ o ,, F ,, a, , o ^ , P^, oj^, P^\ s ^ , o , 
' tot' el' el' in' in ' in ' in ' in ' in ' n,Y 

92 
Mo 1421 RP, <? „ o ,, P ,, c, , a ^ , p j ^ , o ^ , p ^ , s j ^ , o ,̂ 

' tot el' el in' i n ' in ' i n ' i n ' i n ' n,Y 

94, 
Mo 1422 RP, <i „ o ,, P ,, o, , oji>, PJ^, o ^ , P ^ , s j ^ , o . 

' tot el' el' in' in in i n ' i n ' in n,Y 

95 
Mo 

96, 
Mo 

97 
Mo 

1423 

1424 

1425 

RP, c ., o ,, p i, o, , aj^, pj^, oj'\ p ^ , s^\ a ,̂ 
' tot' el' el' in' i n ' in ' i n ' i n ' m ' n,Y 

RP, o . a ,, p ,, o, , o ^ , p j ^ , o ^ , P ^ , s ^ , o ,̂ 
' tot el' el' in' in' in ' in' in' in' n,Y 

RP, (7 „ C ,, P T, O, , O ^ , PJ^, aj'>, P^\ S ^ \ O ^, 
tot el el in in in in in m n,Y 

98 Mo 1426 RP, a . a ,, P ̂ , o^ , o ^ , p ^ \ o ^ , P ^ , s j ^ , a . 
' tot' el' el in in in i n ' in in n,Y 

100, 
Mo 1427 RP, a ,̂ a ,, P ,, o, , o j ^ , PJ^, o ^ , P ^ \ S ^ , o . 

' tot el el' in in in in in in n,Y 

99 
Tc 

101 
Ru 

1431 

1441 

RP, a ,̂ a ., p ,, o, , o ^ , p j ^ , o ^ , p^\ sj'), o . 
' tot el' el' in' in in m in i n ' n,Y 

RP, o^ ^, a ,, F ., ^ , oj*>, P ^ , a ^ , PJ^, s j ^ , a . 
' tot el el in in in in in in n,Y 

102, 
Ru 1442 RP, a ,̂ o ,, p ,, c, , a ^ , p ^ , o ^ , PJ^, s ^ , o . 

tot el el in in in in in in n,Y 

104 ... -p a F o- o^^ P^) o^) P^) S^^ o Ru 1443 RP, Ô ^̂ ., a^, F^, o^, o ^ , P^ , o ^ , p ^ , b ^ , o ^ , 

106 
Ru 1444 a ,̂ a i, P i, a, , o f ) , p f \ o j ^ , FJ^, sj'), a ,̂ ̂ . 

tot el' el in' in in i n ' i n ' in n,Y' L 

103 Rh 

105. 
Pd 

107 Pd 

1451 RP, < ^ , a^, P^, < ^ , a ^ , P ^ , a ^ , p j ^ , s ^ , a^^, 

1461 RP, a^^, < ^ , P^, a^, o ^ , P ^ , o^>, p j ^ , s ^ , a^^, 

^ 2 <?^, ̂ i- P^, ̂ , a^, P^, a^\ P^\ s^), a^^, ^. 

109. -,-i -- ^ ^ . ^ -(i) -.(i) ^(c) -(c) _(c) 

Ag 1471 RP, o^,., o ^ , P^, o ^ , o ^ , P ^ , o ^ , P ^ , S ^ , a^^, 
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Table 2 continued 

uclide 

129 

^ X e 

MAT. 

1531 

1541 

133 Cs 1551 

135 
Cs 1552 

137 
Cs 1553 

144 
Ce 1581 

143 
Nd 1601 

144 
Nd 1602 

145 Nd 1603 

147 
Pm 1611 

147 Sm 1621 

149 Sm 1622 

151 
Sm 

153 
Eu 

155 
Eu 

181 

1623 

1631 

Ta 1731 

Quantities in JENDL-1. 

KP a a P rr n(i) ?(*) n^) p(c) -(c) -
RP' "tot' "el' ̂ 1 ' "in' "in ' ?in ' "in ' ̂ in ' ̂ in ' "n,y' ^1/ 

RP, a ^ , a ,, P ., o, , of \ P ^ , o ^ \ P ^ , sj'> ' tot' el' el' in' in' in' in' in' in 

RP, <?,̂ ., ̂ , P.., <L , ° j ^ , P ? \ o j ^ , pj'>, s ^ tot el' el' in in in' in in in 

tot' el' el' in' in' in' in' in' in' n 

tot' el' el' in' in' in' in' in' in' n 

a „ <?i,Pi,^ ,0<*>, Pf>,c<'), P<'>, S<'\c tot' el' el' in' in' in' in' in' in' n 

RP, a . o ,, p ,, o, , o ^ , p ^ , o}^, P ^ \ s^) 
' tot' el' el' in' in' in' in in' in 

RP, a . o ,, p ,, o, , o ^ \ pj^, oj^, P ^ , s ^ ' tot' el el' in' in' in in' in' in 

RP, a . o ,, P ,, a, , o ^ , P^\ a ^ \ P ^ \ sj^ ' tot' el' el' in' in' in' in' in' in 

RP, a ^, a ,, P ,, ̂  , o ^ , P ^ , oj^, pj^, sj^ 
' tot' el' el' in' in' in' in' in' in 

RP, a . rt , P T, c, , c ^ , pji>, aj^, P ^ , S ^ 
' tot. el' el' in' in' in' in' in' in 

M' "tot' "el' ̂ 1' "in' "S'' P^' "^' P^< ^^^ 

R P ' " t o t ' " e l ' P e l . " i n ' ^ . P ^ ' " ^ ' P ^ ' S ^ 

^ ' "tot' "el' Pel' "in' "S'' P ^ ' " ^ ' P ^ ' ^^f 

1617 rr n P . J^) P<^ ^^) P<'> S<'> ^ 1632 O ^ , O^, P̂ _̂, O^, O ^ , P^ , O ^ , P^ , S ^ , o^ 

RP, ̂  „ ^ ,, P i. ^ , c^, PJ^, aj^, P^\ S^) ' tot' el' el' in' in* in' in' in' in 

Pn,2n' ̂ n,2n' "n,Y* "n,p* ̂ L' 

".,Y' 

^,Y' 

Y' ^ ' 

Y' ^ ' 

Y' ^* 

'n,Y' 

"n,Y' 

n,Y' 

"n,Y* 

^,Y* 

^L' 

^L' 

^L' 

^1/ 

^' 

^L' 

^L' 

n,Y' <%' 

^.,Y' ̂ L' 

^n,Y' ^L-

Y'^L' 

^,2n' 

B-IV) S 
n,2n* 

232 Th ^ ° ' ^' ̂ d' Sdn' ̂ p' Y, RP, a^^, c^, P^, u^, o g \ P ^ , a ^ , 

Pin ' ̂ in ' "n,2n' Pn,2n' ̂ n,2n' "n,3n' Pn,3n' ̂ n,3n' "n,f 

Pn,f 'n,f "n,Y* ^' 
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Table 2 continued 

Nuclide MAT. Quantities in JENDL-1. 

B-IV) Y, S. ,S „,S .. 
' dn' n,2n' n,3n 

233p* 1911 v RP o C P o <?<*) p(*> o('> p('> s(') cy Pa 1911 v, RP, o^.^, o^^, p^, o^^, a ^ , p ^ , o ^ , P^ , s ^ , a^ ^' 

^n,2n' ̂ n,2n' ̂ n,3n' ̂ n,3n' ̂ n,3n' °n,f ^n,f ^n,f ^n,y' ̂ L' 

— — — n,<:n n,Jn n,t 

^^u 1921 v, RP, ô  ̂ , o ., P ,, o, , o ^ \ pj^\ o^^, pj^\ sj^\ o . , ' ' tot el' el in in in in in in n,2n 

^n,2n' ̂ n,2n' ̂ n,3n' ̂ n,3n' ̂ n,3n' ̂ n,f ^n,f ^n,f ^n,y' ̂ L' 

' 3 ^ 1922 ^, Y, ̂ , s^, ^ , RP, a^^, a^, P^, a^, a ^ \ P ^ , a ^ , 

^in ' ̂ in ' *̂ n,2n' ̂ n,2n' ̂ n,2n' °̂ n,3n' ̂ n,3n' ̂ n,3n' ̂ n,f ^n,f 

Sn.f "n,Y- ̂ L-

B-IV) Y, RP in resolved resonance region. O , O ., 
tot el 

"n,f ̂  "n,Y ̂ ^ ^ ^ ' ^ ' S^ ̂ . S^ ̂ , S^^, S^. 

^ u 1923 v, Y, v,, s^, ^ , RP, a^^, a^, P^, o^, a g \ P ^ , a ^ , 

Pin ' Sin ' "n,2n' **n,2n' ̂ ,2n' ̂ n,3n' ̂ n,3n' ̂ ,3n' "n,f *n,f 

n,f n,Y L 

B-IV) v, Y, v., v , RP in resolved resonance region. 

C and O . below 1 eV, and O below 4 keV. 

^n,2n' Sn,3n' ̂ , f ^ ^ ' ^ -

239 i-., - p (i) p(i) (c) (c) (c) 

^n,2n' °n,3n' ̂ n,3n' ̂ n,f ^n,f ^n,f ^n,y' ̂ L* 

' 3 ^ 1941 v, Y, v,, S^, ^ , RP, ̂ ^ , a^, P^, a^, a ^ , P ^ , a ^ \ 

p^' s^^ a P S n P s n 
^in ' "in ' n,2n' n,2n' n,2n' n,3n' n,3n' n,3n' n,f 

^n,f S.,f ".,y ^ 

B-IV) Y. C and 0 below 0.6 eV, 

andc andc .below 1.0 eV. S - , S ^ , S -, S. . el n,f n,2n' n,3n' n,f dn 
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Table 2 continued 

MAT. Quantities in JENDL-1. 

1942 v, ^ , S^, ^ , RP, ̂ ^ , a^, P^, a.^, o^>, P ^ \ a ^ , p j ^ , 

(c) 
in ' n,2n' n,2n' n,2n' n,3n* n,3n' n,3n' n,f n,f n,f 

n,y' L 

B-IV) v, v., v , RP in resolved resonance region. 

o . and o __ below 0.5 eV. 
el tot 

^n,f ^ °n,y ^ ° " '-^ ^ ' Sn,2n' S^ ^ , S^^, S ^ , 

^dn-

1943 v, Y, v., v , S. , RP, (7 . C i, P i, o. , o. , P;^ , o;^^, ' ' d' p dn' ' tot el el in m in ' in ' 

P S O P S C P S o P 
in ' in ' n,2n' n,2n' n,2n' n,3n* n,3n' n,3n' n,f n,f 

n,f n,Y* L 

B-IV) v, Y, v , v , O and o ^ below 1 eV, 

n,2n' n,3n' n,f dn* 

1951 v, Y, RP, c_ _, c i, P ,, o. , o j ^ \ P ^ \ o j ^ \ PJ'\ s j ^ \ 
' tot' el' el' m in ' in ' in ' in ' in ' 

n,2n' n,2n n,3n' n,3n' n,f n,f n,f* n,y L 

B-IV) Y, S ;. 
L n,f 
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Hydrogen 

M . Yamamoto recommended the elastic scattering cross section and its angular distributions 

above 100 keV by Hopkins and Breit^, and the capture cross section by Horsley*"). The JENDL-1 

compilation group examined his recommendation through comparing with the experimental data. 

N o serious problems were found in his recommended data, and hence the compilation group 

adopted them. 

However, the data below 100 keV had to be added in order to complete the data Hie of the 

elastic scattering cross section. The experimental data in this energy region gather around a 

curve derived from the s-wave neutron scattering by single proton. The cross section formula 

is 

where 

^(E,)=-L(?<,<'>(E,)+-^,<2)(E,,) , (3.1) 
4 4 

"n">(E,)=, 1 _ ^ ' ^ S _, , (3.2) 

4 p2 J 2p2 

<?e.<"(E,,) = -

p= J 2p2 

I6M32B2 

(2B+E,) 23+i(TM 
(3.3) 

Investigation was made to decide the values of a size parameter of the deuteron p = ^ / V 2 w B , 

the deuteron binding energy .6, the singlet and triplet scattering length <3i and 33, and the effective 

range 71 and r3 for the singlet and triplet states. Using a reduced mass w of the neutron-proton 

system and the binding energy of the deuteron .6=2.225 M e V , the parameter p was given as 

4.31 fm. There had been many studies on the scattering length and the effective range. Lomon 

and Wilson*^ obtained the values shown in TABLE 3-1 (a), and Dilg^^ deduced the data in TABLE 

3-1 (b). 

Using these parameter sets, we calculated the cross sections and compared them with the 

experimental data at 24 keV measured by Fujita ̂  aJ.s') Though the differences among them 

were very small, the result with the parameters of Lomon and Wilson was closer to the data of 

Fujita e; â . rather than those with the parameters of Dilg. Therefore, w e adopted the parameter 

set of Lomon and Wilson and obtained the cross sections below 100 keV. A s to the angular 

distributions in this energy region, isotropic scattering was assumed in the center of mass system 

because only the y-wave neutrons were effective. 

TABLE 3-] Effective range and scattering length for the neutron-proton system. 

a) Lomon and Wilson b) Dilg 

m = -23.719±0.013 (fm) at=-23.749+0.009 (fm) 

as=5.414 ± 0.005 (f m) as=5. 423 ± 0. 004 (fm) 

r:=2.76±0. 05 (fm) n=2.81+0.05 (fm) 

r3=l. 750+0. 005 (fm) rs=l. 760+0. 005 (fm) 

L!thium-6 

There have been many experimental and theoretical investigations on the (?z, a) reaction 

cross section because of its importance as one of the standard cross section below 100 keV. T. 

Nakagawa^ also studied this cross section below about 400 keV. H e assumed the formula 



20 Japanese Evaluated Nuctear Data Library, Version-1 JAERI1261 

<7,,„,=-Ĉ + ^ V ^ — ^ ^ ^ ^ ^ 

^ - (E.-E^+^r^ 

and looked for the parameters C\, C2, Eo, ̂  and Jcr so that the formula might reproduce the ex

perimental data by Ponitz^ and Coates <%a;.24> H e obtained Ci = 0.1495, Cz^O.013329, E . = 

0.2394, r = 0.09900 and A r = -0.03232. However, he did not get the elastic scattering cross section 

and/or total cross section. 

Komoda and Igarasi^ investigated the ̂ Li cross sections below 20 M e V from the viewpoint 

of a self-consistent evaluation in the wide energy range. They used the Kapur-Peierls formula^) 

with some approximation. The cross section formula is as follows: 

<?,.,* = 7-̂ - E Pjl^s'/';^;—L^^sT^s/l^ . (3.5) 

The collision matrix ^7 is given in the following formula: 

fA'c = exp{;'(a)/ + 6)J} .^,^ + ,- E ^ ^ , (3.6) 

E^——f^—E„ 

where c stands for a channel index, &)c a phase-shift of Coulomb minus hard sphere scattering, 

Pc a penetration factor and 

6f^ = exp(z'd)J.V2P7^ , (3.7) 

A reduced width amplitude #,!c is a complex number but is assumed to be independent of the 

energy. T w o factors ̂  and Pc are energy dependent. Komoda and Igarasi assumed the relations 

E j = Er,,< = E!9Jcl2, (3-8) 
e c 

I Pjc 12 = 71/(2 2^-) , (3.9) 

for the initial values of the parameters. 

Using these formulas, they looked for some positive parity states of ?Li which had not been 

confirmed yet experimentally. Since the 1/v-form of the (n, a) cross section is brought about 

from the .s-wave neutron resonances, the positive parity states of the compound nucleus must exist 

somewhere. They assumed that the positive parity states must exist in the energy region above 

2 M e V according to the theoretical prediction.^ For this purpose, they adopted the experimental 

data by Fort and Marquette^), Ponitz^, Coates <?;<zJ.2", Bartle^, and Kern and Kreger^' 

for the (n, <x) reaction cross section, and the data by Asami and Moxon^', Lane <?% a^', Knitter 

and Coppola^', Hopkins <?; aJ.^\ Batchelor and Towle^\ and Cookson ^ a ^ ^ for the elastic 

scattering cross section. After many trials for reproducing these data, they obtained the cross 

sections of the elastic scattering, (n, a) reaction and inelastic scattering for the second excited state 

of sLi. 

TABLE 3-2 Parameters of "Li. 

F rn r, f„ arg 9, arg #a 
(MeV) "" (MeV) (MeV) (radian) (radian) 

0.25 

2.3 

2.9 

4.1 

4.7 

4.7 

7.6 

9.3 

12.8 

5/2-

1/2' 

3/2-

1/2-

3/2-

1/2+ 

3/2+ 

3/2+ 

3/2+ 

0. 0577 

1.92 

0.867 

0.943 

1.53 

6.06 

5.23 

6.35 

6.86 

0. 0229 

1.02 

0 

0 

0 

0.44 

0.98 

1.68 

2.28 

0 

0 

0 

0 

0 

0 

-2.31 

-2.11 

-1.61 

0 

0 

0 

+ 0.78 

-0.96 

-1.59 

Interaction radii; a„=2.73fm, <!<,=3.10fm. 
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Results of this calculation were slightly higher than the experimental peak values at 250 keV. 

In order to correct this shortcoming, they made further calculation and obtained the parameters 

shown in TABLE 3-2. Using these parameters, they showed the cross-section values of the total, 

elastic scattering, inelastic scattering and (n, a) reaction which agreed with some recent experi

mental data. Therefore, the compilation group adopted the data of Komoda and Igarasi from 

the viewpoint of the self-consistency of the data. 

Some partial and differential cross sections of ENDF/B-IV are recommended. They are in

dicated in the comment Ale of JENDL-1. 

Boron-10 

Since the (n, <x) reaction cross section of '°B is one of the important standard data for measure

ments, there have been many evaluation and experimental works. M . Yamamoto made a survey 

work in order to look for the appropriate data for JENDL-1. 

(n, a) reaction cross section 

Most measurements^?"'^''* of the (?z, <x) cross section at 0.0253 e V gave almost the same value. 

Hence, Yamamoto adopted the average value of 3836.6 barns as a recommended thermal cross 

section of the (n, a) reaction. 

There were many evaluation works^"^' above the thermal region. Rejecting the works in 

which only the 1/v-form was assumed, Yamamoto adopted the works of Gubernator and Moret^) 

and of Sowerby ^ aJ.s"). H e examined their data carefully and recommended the data of Sowerby 

^ a/, below 150 keV because they made a correction of the elastic scattering effects. Above 150 

keV, Yamamoto recommended the data of ENDF/B-IVs** which were derived from the ,R-matrix 

analysis. 

The JENDL-1 compilation group agreed to his recommendation. In addition to his recom

mendation, we derived the cross sections for t°B(n, etc) and ^°B(M, <Xi) from the data of Sowerby 

6% cJ. which correspond to the processes leaving the residual nucleus ?Li to its ground state and 

an excited state with the energy of 478 keV, respectively. The branching ratio was taken from 

ENDF/B-IV. 

Eiastic scattering cross section 

Yamamoto recommended the calculated data from the resonance parameters compiled in B N L 

325, 3rd edition?) below 400 keV. This result agreed with the data of Asami and Moxon^). The 

thermal value of 2.173 barns was also in agreement with the data of 2.23±0.6 barns of B N L 

325?'. For the data above 400 keV, Yamamoto recommended ENDF/B-IV. After examination of 

the data status, we decided to receive his recommendation. Hence, no data of the elastic scatter

ing cross section is given in the JENDL-1 file above 400 keV. 

The other data 

Since the capture cross section was very small and minor, we gave a simple formula of the 

1/v-form, 

C , ^ ( E , ) - 8 x l O - W ^ (barns), (3.10) 

where -E„ is given in M e V and the numerator is decided so that the thermal value of 0.5±0.2 

bams?) may be reproduced. 

Available data of the (n, 2w) cross section was only one point of 27±4 milli-barns at 14.1 M e V 

by Mather and Pain^). A straight line passing through this point was assumed tentatively. 

For the data of the inelastic scattering, (w, ^ ) , (n, ̂ ) cross sections, etc., the ENDF/B-IV is 

recommended. 
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Carbon 

There were many works^""^ on review, evaluation and experiment. M . Yamamoto surveyed 

these works and made some evaluation work in order to recommend the appropriate evaluated 

data to JENDL-1. For the total cross section, he recommended the evaluated data by Nishimura 

^ aJ.6") or by Francis e^ gJ.̂ * below 2 M e V . As to the other quantities including the total cross 

section above 2 M e V , he recommended the data of the ENDF/B-IV as the best. Taking account 

of his recommendation and making an examination of the data, the compilation group of JENDL-1 

adopted the data mentioned below. 

Betow 2 MeV 

Though Yamamoto recommended the total cross section obtained by Nishimura ^ a/, or 

Francis ^ a/., the values of these two evaluations were only slightly different with each other. 

Hence, we took the data by Nishimura ^ aA However, their data were obtained in the energy 

region where the capture cross sections were very small and could be completely neglected. In this 

sense, we considered them as the elastic scattering cross sections rather than the total cross sec

tions. In fact, their cross-section formula gives a constant value at the very low energy region. 

ae;(E^)=4.699-3.061E^ + 1.069E^-0.095F^-0.026E^ (barns), (3.11) 

where .E„ is given in M e V . 

Adopted capture cross section at 0.0253 eV was 3.4 milli-barns^ and was reproduced by the 

following formula which was used in the whole energy range below 20 M e V : 

^^(E,) = (5.408xl0-")/VE, (barns), (3.12) 

where .E„ is in eV. The total cross section was composed of these capture and elastic scattering 

cross sections. 

Above 2 MeV 

Except for the total and capture cross sections, the data of the ENDF/B-IV were adopted 

because there were no reasons to reject the recommendation of Yamamoto. The capture cross 

sections were obtained from the above mentioned formula and the total cross sections were com

posed of the partial cross sections. It was confirmed that the values of the total cross section 

above and below 2 M e V connected smoothly with each other. 

Sodium 

Since this element is one of the most important materials for the fast breeder reactor, there 

have been many works on measurement and evaluation of the nuclear data. Surveying the 

evaluation works made before 1974, M . Yamamoto adopted five evaluation works^"^ as the 

important references, and investigated them in detail through comparing their data with each 

other and with the experimental data. 

Therma! and re!onance region 

Yamamoto adopted the data at 0.0253 eV recommended in the B N L 325, 3rd edition?) ; the 

total cross section of 3.7 barns and the capture cross section of 530 milli-barns. H e assumed that 

the capture cross section had the form of 1/v in the thermal energy region. These values and 

the form of the cross sections were used to determine the cross sections in the resonance region 

which he defined from 500 e V to 150 keV where the self-shielding effect is important for the 

reactor calculations. 

Yamamoto estimated the resonance parameters for the first six levels of 2.8, 7.5, 35, 53, 115 

and 130 keV. H e used mainly the data recommended by Paik and Pitterle, those compiled in 
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B N L 325, 3rd edition and those measured by Hockenbury g? aJ.̂ *. For 2.8 keV level, he investi

gated the data by Seltzer and Firk"\ Rahn ^ aJJ^, Good e^ aZ7^, Lynn ̂  aZ.^) and Moxon and 

Pattenden??). H e found good agreement between these data sets and adopted the data compiled 

in B N L 325, 3rd edition, with J — 1 and J=0. Values of fy at 7.5 keV level were discrepant be

tween Paik and Pitterle?') and Mughabghab and Garber?). Assuming J=l and using the value 

by Mughabghab and Garber for fy, Yamamoto obtained J > 1 from the values of gf^fy/r and 

(foPy by Hockenbury ^ aJ. Then he estimated f„ for J — 2 and 3, and obtained f,, =0.0017 eV 

for J = 2 , f,,=0.003 eV for J = 3 and <7o=170 barns. H e discarded these results for their unac

ceptable values. H e examined the data by Hockenbury g? aJ. and Paik and Pitterle, and decided 

J = l and Z=l. H e accepted the data of these two groups. His recommended values are given 

in TABLE 3-3. 

Yamamoto obtained r„=0.55eV for 35keV level from the value of 2p.r,, by Mughabghab 

and Garber. H e calculated also the values of pfafy/f from the data given by Paik and Pitterle, 

and by Mughabghab and Garber, and confirmed that they agreed with the experimental data by 

Hockenbury g; ĝ . within the experimental error. H e adopted the data compiled by Mughabghab 

and Garber through these examinations. A s to the 53 keV level, he adopted also the data set by 

Mughabghab and Garber after comparing the data by Paik and Pitterle, Rahn ̂  <2%., Hockenbury 

g? aJ. and Mughabghab and Garber. H e confirmed that the agreement was rather good among 

these data sets. 

Assuming J = 2 and <7=3 for the 115 keV and 130 keV levels, respectively, Yamamoto estimated 

the values of Ta for these two levels by using fy compiled in the B N L 325, 3rd edition and 

g-r^fy/f of Hockenbury ^ a/. He confirmed that they agreed with those given by Paik and 

Pitterle. 

The compilation group of JENDL-1 accepted his recommendation concerning the resonance 

parameters and resonance region, except for the background data in this region. According to 

the compilation?) of the resonance parameters, there are many data available even above 150 keV. 

The compilation group added eight resonance levels between 150 and 540 keV to make the back

ground data in the resonance region from their tails. Besides, the compilation group added small 

background data so that the cross-section curves for the total and capture cross sections in this 

region might connect smoothly with those for the regions below 500 eV and above 150 keV, 

respectively. 

Fast region 

Yamamoto investigated the total cross sections given by Stelson and Preston^, Garg 6% aJ.?^, 

Langsford e; aZ.s°) and Whalen e; gj.s" in the region from 150 to 550 keV. H e examined accuracy, 

availability, etc. of the data, and adopted the data by Stelson and Preston in this energy region. 

From 550 keV to 10 M e V , he adopted the data by Cierjacks e; a J ^ after surveying the data by 

Stelson and Preston, Adair g^aZ.^), Calvi efaJ.s*", Leroy g^a/.^), Vaughn g^aJ.ss), Deconninck 

e% aJ.s?), Meier ̂  aZ.ss), Towle and Gilboyss), Fabiani g% <z/.s°), Glasgow and Foster^, and Langsford 

TABLE 3-3 Resonance parameters of Na. 

E (keV) J / f. (eV) T., (ev) 

2.85 1 0 411 0.38 

7.35 1 1 0.013 1.0 

35.4 3 1 0.55 0.79 

53.15 2 1 1200 1.58 

114.7 2 0 120 3.0 

129.5 3 1 0.772 0.58 
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ĝ  a/, as welt as the data by Cierjacks g; aJ. Yamamoto confirmed that the data by these authors 

were consistent with each other. H e adopted the data by Glasgow and Foster for the total cross 

sections above 10 M e V . 

As to the capture cross sections above 150 keV, Yamamoto adopted the data by Le Rigoleur 

e? <2/.9̂  Using the data by Williamson^), Bass and Saleh^") and Picard and Williamson^), 

Yamamoto obtained the (n, ̂ ) reaction cross sections above 3.75 M e V . H e estimated also the cross 

sections of the (n, a) and (n, 2n) reactions from the data by Williamson^), and Wolfer and 

Bormannss) for the former reaction and by Menlove ^ a/.^ for the latter. 

Yamamoto took the first seven levels of ^Na, i.e. 0.439, 2.078, 2.393, 2.641, 2.705, 2.983 and 

3.680 M e V , and estimated the inelastic scattering cross sections for the first level on the basis of 

the experimental data by Towle and Gilboy, Chien and Smith^^), Lind and D a y ^ and Shipley 

e; <gj.'°°) For the higher excited levels, he took the data by Freeman and Montague'"*), Lind and 

Day, Towle and Owens'"") and the evaluated data by Schmidt^). H e obtained the total inelastic 

scattering cross sections up to 4 M e V by summing up these partial cross sections for each level. 

Above 4 M e V , he used the evaluated data by Schmidt and the experimental data by Martin and 

Stewart'oS''"**) and Sukhanov and Rukavishnikov'"^. For the elastic scattering cross sections, he 

obtained the values by subtracting simply the non-elastic cross section from the total cross section. 

However, he recommended the data of the angular distributions from the compilation work by 

Garber ^ aJ.'"̂  and the evaluation work by Moorhead^). 

The compilation group of JENDL-1 accepted his recommendation and added some other data 

needed to the data library. For example, ̂  was provided by using the above mentioned angular 

distributions of the recommended elastic scattering cross sections. 

Aiuminium 

Since there were many experimental data, an eye-guide decision was applied for many quanti

ties. The inelastic scattering and (n, 2n) reaction cross sections were exceptionally estimated from 

the theoretical calculations for scarcity of the experimental data. The (?z, 7i'̂ <), (n, ^ ) , (n, %) and 

(n, 3He) reactions were ignored for their small cross-section values. 

Low energy region beiow 3 keV 

The thermal capture and elastic scattering cross sections recommended in the ref. 7) were 

adopted. They are 0.23 barn and 1.50 barns, respectively. The elastic scattering cross sections 

in this region were assumed to be equal to that at 0.0253 eV. The capture cross sections below 

500 eV were assumed to have a shape of 1/^. The capture cross sections between 500 e V and 

3 keV were estimated by an eye guide and were connected smoothly with those above 3 keV and 

below 500 eV. 

Re!onance region 

The cross sections between 3 and 140 keV were calculated from the resonance parameters 

using the multilevel Breit-Wigner formula in Eqs. (2. 2) and (2. 3). The resonance parameters 

were taken from the ref. 7), and some modifications were made so that the calculated total cross 

sections might satisfactorily reproduce the experimental data. Besides, a negative level was also 

taken into account so as to get better fit between experimental and calculated cross sections. The 

adopted resonance parameters are shown in TABLE 3-4. 

Some small structure was observed around 10 keV in the total cross section. However, the 

resonance parameters about this structure had not been analysed yet. Thus, the background 

data for the elastic scattering and capture cross sections were needed to reproduce this structure. 
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TABLE 3-4 Adopted resonance parameters of ̂ AL 

E(keV) 

-15 
5.903 

34.7 

88.5 

119.8 

M&0 

159.0 

204.8 

208.1 

J 

3 
1 
2 

3 
2 

3 
4 
2 

2 

J 

0 
1 

0 
0 
1 

0 
1 

1 
1 

T. (keV) 

1.0 

0.001 

3.42 

11.31 

3.49 

15.14 

2.84 

4.26 

4.34 

r,(ev) 

1.5 
0.95 

2.8 
1.6 
1.6 

1.6 

1.6 
1.6 

1.6 

Fast region 

The total cross section had been measured by many authors over a wide energy range, and 

the data seemed to be in good agreement with each other. Thus, an eye-guide method was available 

to get a curve of the total cross section. Drawing a curve below 3.0 M e V was made by taking 

a fine structure of the data into account, and above 3.0 M e V was done by taking a gross structure. 

The capture cross sections above 140 keV were also obtained by an eye guide. The curve 

reproduced a gross structure of the data. 

The (n, <x) reaction cross section was taken from the evaluation of Kanda and Nakasima^'. 

The (?z, ̂ ) reaction cross sections were obtained entirely on the basis of the experimental data. 

The details of this evaluation will be presented elsewhere"^. Very few measurements on the 

2?Al(n, 2n)26'"Al reaction had been made and no experimental data were available for the 2?Al(n, 

2n)26m+26gA} reaction. Thus the (n, 2?:) cross sections were calculated by Pearlstein's method'^. 

The inelastic scattering cross sections were calculated with a computer code C A S T H Y " ) by 

taking the (n, 7), (n, /?), (n, ct) and (n, 2w) reactions into account as the competing processes. The 

optical potential parameters used in the calculations were searched for so that the average values 

of the experimental total cross sections were well reporduced. The potential parameters and level 

parameters are shown in TABLE 3-5 (a) and (b), respectively. The calculated values of the 

inelastic scattering cross section were in good agreement with the measured data^'iM'*'"). 

The elastic scattering cross sections were obtained from the total and partial cross sections thus 

estimated. 

TABLE 3-3 (a) Optica! potentia! parameters. 

Vo=42. 39-0.18 . E. (MeV) 

Ws=4. 5 (MeV) 

Vso=5. 8 (MeV) 

ro=rso=1.235 (fm) 

rs=1.137 (fm) 

ao=aso=0.65 (fm) 

as=0. 6 (fm) 

TABLE 3-3 (b) Leve! scheme of ̂ Al. 

No. E (MeV) spin-parity 

gr. 
1. 

2. 

3. 
4. 

5. 
6. 
7. 
8. 

0.0 
0.842 

1.013 

1.65 

1.83 

2.21 

2.73 

2.98 

3.00 

5/2+ 

1/2+ 

3/2+ 

5/2+ 

5/2+ 

7/2+ 

5/2+ 

3/2+ 

9/2+ 

Levels above 3.7 MeV are assumed to be overlapping. 

SHicon 

The evaluated neutron cross sections for natural silicon were obtained from 10'^ e V to 15 M e V 

mainly on the basis of the available experimental data. However, the cross sections for the 

inelastic scattering and (n, 2n) reaction were estimated from the theoretical calculations, since the 
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experimental data for the inelastic scattering were not enough to give the excitation curve in a 

whole range and the data for the (?z, 2n) reaction were very scarce. The (n, /<), (n, tx), (n, n') and 

(M, 27!) reaction cross sections for the natural Si were composed of the corresponding quantities 

for each isotope whose data were obtained in this work. Since the cross sections of the reactions 

for (n, ;), (??, 3He) and (H, 72'a) are very small and also the reactions for (w, n'^) and (n, <̂ ) make 

small contributions below 15 M e V , these reactions are ignored in JENDL-1. 

Energy region betow 1 keV 

The radiative capture cross sections for ^Si and ^Si at 0.0253 eV were taken from the ex

perimental data of Spitz and de Boer'"). They were 160 m b for ^Si and 101 m b for ^Si, respec

tively. The capture cross section of 3"Si at 0.0253 eV was obtained to be 106 m b by averaging 

the data of Kohler and K n o p f s , and Ryves"^. From these values, the capture cross section 

for the natural Si was given to be 156 m b at 0.0253 eV. The scattering cross section for the 

natural Si was taken to be 2.2 barns at 0.0253 eV from a recommended value of B N L 325?). 

In this energy range, the elastic scattering cross section for the natural Si was taken to be 

a constant value equal to that at 0.0253 eV. The capture cross section for the natural Si was 

assumed to have a form of 1/r passing through the above mentioned value at 0.0253 eV. 

Energy region above 1 keV 

There have been many experiments on the total cross section for the natural Si. In this 

quick evaluation, high-resolution measurements on the total cross section for the natural Si made 

by Cierjacks ^ aJ.s^, Schwartz ^ a/."**), Perey ^ a/."^ and Cabe and Cance"^ were examined 

above 200 keV, and the data of Fields and Waif?) were investigated below 200 keV. Except for 

the data by Cierjacks e^ aJ. which were slightly higher systematically than others, the data were 

in good agreement with each other. The data of Fields and Walt measured below 800 keV 

were in agreement with the data of the high-resolution measurements in the overlapping region. 

Therefore, the total cross sections above 1 keV were obtained by averaging the experimental data 

so that the gross structure of the data might be reproduced. Connection with the data below 

IkeV was tested and confirmed. 

The experimental capture cross sections were very scarce for the natural Si. In this evalua

tion, the capture cross sections for the natural Si were calculated from 1 keV to 1.6 M e V by using 

the recent data of the resonance parameters by Boldeman ^ <?J."̂  and Kenney ^ /̂."̂ , which 

are shown in TABLE 3-6. The resonance structure obtained in this way was not reliable, because 

the resonance parameters for each isotope were insufficient for construction of detailed data of 

the natural Si. Hence, the calculated values were averaged over every proper energy-interval 

and were renormalized so as to connect the cross-section curve in this region with the 1/u part 

below 1 keV. The cross-section value of 0.56 m b at 14.1 M e V was obtained by averaging the 

experimental data of Cvelber ^ aJ.'^ and of Rigaud ĝ  aJ.'̂ ') The cross section from 1.6 to 15 

M e V was estimated so that it might increase monotonously and pass through the values at 1.6 

and 14.1 M e V obtained above. 

The (n, /<) cross sections from 5.0 to 7.8 M e V for ̂ Si were obtained from an eye-guided curve 

which roughly followed the experimental data of Marion e; aJ.*-̂  and Jeronymo ^ a/.'̂ ) These 

two data sets agreed with each other, even the structures of the excitation functions. The experi

mental data of Bass ^ a/.'̂ ) were lower than the two data sets by 20 to 5 0 % in the same energy 

region, but the shape of their excitation functions was in agreement with each other in the same 

region. Since only the data of Bass ^ a/, were available in the range of 7.8-^9.0 M e V , their data 

were multiplied by a factor of 1.4 to connect with the former two data sets around 7 M e V . In 

the range of 9^15 M e V , the excitation curve was drawn by an eye guide to pass through the 

data around 14 M e V including those of Cohen and White'^. 
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TABLE 3-6 Adopted resonance parameters for Si isotopes. 

(a) s-wave 

E(keV) 

55.9 

182.7 

1159.0 

(b) /<-wave 

E(keV) 

resonance 

J 

1/2 

1/2 

1/2 

resonance 

J 

parameters for ^Si. 

r. (keV) 

1.5 

56 

3.3 

parameters for 2"Si. 

T. (keV) 

r. (eV) 
0.113 

1 

3.8 

r, (eV) 
67.71 

354.1 

399 
562 

585.8 

770 
782 
802 

806 
907 
950 
955 

973 
1040 

1197 

1261 

M M 

3/2 

1.17 

3/2 
3/2 

1/2 
1.17 

1.17 

1.17 

3/2 
3/2 

1.17 

1/2 
3/2 

1/2 
3/2 

1/2 
3/2 

0.01 

0.2 

0.2 

2.0 
0.8 
0.3 
0.3 
0.4 

27 
3 
0.5 

90 
0.5 
1.4 
12 

6 
8 

1.185 

0.84 

0.66 

2.92 

2.77 

1.76 

0.43 

3.29 

9.7 

1.13 

1.46 

16 

1.83 

2.06 

3.82 

4.3 

2.7 

(c) 6?-wave resonance parameters for ""Si. 

E (keV) J T.(keV) 

31.74 

70.8 

531 
601 
843 
870 

5/2 
2.1 
5/2 
3/2 
3/2 
5/2 

1.9xl0-s 

1.5xl0-s 

0.53 

0.20 

2.5 

0.20 

(d) Resonance parameters for ^Si. 

(e) Resonance parameters for **Si. 

J5 (keV) 

4.98 1/2 

T, (eV) 

1.0 
1.0 
0.65 
3.5 
2.0 
1.3 

E (keV) 

38.82 

J 

2 

; 

1 

T. (eV) 

80 

r,(eV) 

2.31 

/ T. (eV) /\ (eV) 

0.7 

For the ̂ Ŝi(M, ̂ <) reaction cross section, there existed only a few experimental data around 14 

MeV. A value of 120 m b at 14.5 M e V was taken from the data of Paul and Clark'^), Ranakumar 

^gJ.^) and Singles). A general shape of the excitation curve for this reaction was assumed 

to be the same as that for the ̂ Si(M, ̂ <) reaction, and the cross-section values were obtained by 

normalizing the curve to the above mentioned value at 14.5 MeV. The shape near the threshold 

energy was modified a little so that the curve might start from this energy. The s°Si(n, /<) reac

tion cross section was ignored here because of its very small values. 

The cross section for the ̂ Si(M, a) reaction from 5.3 to 8.5 M e V was obtained from an eye-

guide curve which followed the experimental data of Birk ^ a/.*"̂  and Mainsbridge ^ gJ.*s°) 

Above 8.5 MeV, there were only a few experimental data around 14 MeV. A value of 150 m b at 

14.5 M e V was taken from the data of Singh,*^ and a cross-section curve in this range was drawn 

so as to pass through the above value at 14.5 M e V and to connect smoothly with the values in 

the lower range. 

The 2sSi(n, <x) reaction cross section from 2.5 to 3.8 M e V was taken from the experimental 

data of Konijn and Lauber.'s*) The cross-section values in the range of 3.8^6.5 M e V were ob

tained from a smooth line drawn roughly by an eye guide so as to follow the experimental data 

of Birk g? g/.'ss) Only the experimental data around 14 M e V were available in the range of 6.5^ 

15 MeV. A value of 18 m b at 14.5 M e V was adopted from the data of Singh.^^ The excitation 

curve in this region was drawn by an eye guide so as to decrease monotonously and pass through 

the above mentioned 18 m b at 14.5 MeV. 

For the s°Si(M, a) reaction cross section, there existed a few experimental data only around 

14 MeV. A cross-section value of 70 m b at 14.5 M e V was adopted from the data of Ranakumar 

g? aJ.'2?) and Singh.'^ A general shape of the excitation curve for this reaction was assumed 

to be the same as that for the ̂ Si(M, a). The absolute values were obtained by normalizing the 
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TABLE 3-7 Level parameters for Si isotopes. 

gr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

E(MeV) 

0.0 

1.799 

4.617 

4.975 

6.276 

6.691 

6.878 

6.889 

7.381 

7.416 

7.798 

7.935 

0 

2+ 

4+ 

0+ 

3+ 

0+ 

3-

4* 

1 + 

2+ 

3 + 

2+ 

E(MeV) 

0.0 

1.273 

2.028 

2.425 

3.067 

3.623 

4.080 

4.741 

4.839 

4.895 

4.933 

1/2+ 

3/2+ 

5/2+ 

3/2+ 

5/2+ 

7/2-

7/2+ 

9/2+ 

1/2+ 

5/2+ 

3/2-

E(MeV) 

0.0 

2.235 

3.498 

3.770 

3.788 

4.809 

4.830 

5.230 

5.280 

5.372 

5.487 

5.612 

5.951 

0+ 

2+ 

2+ 

1 + 

0+ 

2+ 

3+ 

3+ 

4+ 

0+ 

3-

2+ 

4+ 

Overlapping levels are assumed above 8.25 M e V for 2"Si, 5.2 M e V for 

^Si, and 6.5 M e V for s°Si, respectively. 

curve to the above mentioned value at 14.5 M e V with some modifications. 

Since the experimental data of the (72, 2n) reaction cross section were available only for ^Si, 

the data for the other isotopes were calculated by the method of Pearlstein.*3) The inelastic 

scattering cross sections for ̂ Si, ̂ Si and s°Si were calculated with a computer code C A S T H Y . ^ 

The optical potential parameters by Bhat e;<z/.'3̂  were used here, and the (H, 7), (n, ̂ <), (M, a) 

and (7?, 2n) reactions were taken into account as the competing processes in this calculation. The 

level parameters used in the calculation are shown in TABLE 3-7. The elastic scattering cross 

section for the natural Si was obtained by subtracting the partial cross sections mentioned above 

from the total cross section. 

Chromium 

The data compiled in JENDL-1 are those for natural chromium and 50,52,53,54̂ ,. below 15 M e V . 

The data for the natural element are composed of the data for the four isotopes multiplied by 

the abundance ratio of each isotope. The abundance ratios adopted here are 4.35% for s°Cr, 

83.79% for ='Cr, 9.5% for ̂ Cr and 2.36% for ̂ Cr, respectively. 

Thermal and resonance region 

Resonance parameters on each isotope were adopted from those given in KFK-2063^3) and 

B N L 325, 3rd edition?). The data given in KFK-2063 were preferentially adopted, except for ̂ Cr. 

The energy regions where the resonance parameters are assigned in JENDL-1 are 5.4 to 472.0 keV 

for s°Cr, 1.62 to 530.0 keV for "Cr, 4.18 to 246.0 keV for ̂ Cr, and 10.3 to 394.0 keV for s<Gr, 

respectively. W h e n the radiative width f y, neutron width f „ and the spin J were not given 

separately, they were determined so as to keep the values of 2pr,,ry/r or prn-Ty/f given in the 

literatures?* *33). W h e n the values of fy were not given in both KFK-2063 and B N L 325, tentative 

values were adopted from the 7-ray transmission coefficient ( T = 2 n f y/D) which was obtained in 

the statistical model calculations mentioned below. The experimental data of the thermal cross 

sections?̂  for each isotope were reproduced by using these parameters and suitable background 

data. For example, in addition to a component from the resonance parameters, the thermal capture 

cross section in the present evaluation possesses the background whose tail of 1/f form contri

butes in the resonance region. The experimental data for the natural chromium were used in 

the resonance region in order to check the reliability of the present evaluated data which were 
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composed of those for each isotope. 

Fast region 

The optical and statistical model calculations were performed above about 600 keV in order 

to obtain the inelastic scattering and capture cross sections. The derivative Woods-Saxon form 

was used for the imaginary part of the optical potential. The potential parameters were looked 

for automatically so that the averaged values of the experimental total cross section^'^"* might 

be reproduced well in the M e V region. The initial values of the parameters were taken from 

a parameter-set given by Beery ^ a/.'***) The potential parameters thus obtained are shown in 

TABLE 3-8. Using these potential parameters, angular distributions of the elastically scattered 

neutrons were calculated in the energy region of 10 keV-^15 M e V . Below 10 keV, isotropic 

angular distributions were assumed in the present work. 

The capture cross sections of the natural isotope were calculated so as to reproduce the 

value of 20 m b at lOkeV within an accuracy of 5 % . This calculation gave the values of the 

7-ray transmission coefficient for each isotope at the neutron separation energy from the compound 

nucleus. These values are given in TABLE 3-9. The inelastic scattering cross sections were calcu

lated with the capture and compound elastic scattering cross sections. The level schemes used 

in the calculations were adopted tentatively from the Table of isotopes'^ and Nuclear Data 

Sheets''"). The adopted level schemes are shown in TABLE 3-10. The levels above 3.82, 4.0, 

2.77 and 4.0 M e V were assumed to be overlapping for s°Cr, 32Q^ 5 3 ^ ̂ j 5 4 ^ respectively. 

The (M, 2?!) reaction cross sections for each isotope were calculated by Pearlstein's method'^, 

and were normalized to the following recommended values at 14.0 M e V . The values used here 

TABLE 3-8 Optica! potential parameters. TABLE 3-9 Transmission coefficients for 7-rays and 

Z) (keV) for ̂ -wave resonance. 
Vo=47. 37-0. 223E. (MeV) ro = rso = l. 25(fm) 

IVs=9.47(MeV) rs = 1.421(fm) 7^=2.36x10-', 5 = 18.67 for =°Cr 

Vso=5.05(MeV) go=0.724(fm) 7^=7.69x10-=, D=36.28for^Cr 

as=0. 347 (fm) 7\ = 1. 69x10-', D=7.93 for ̂ Cr 

aso=0.65 (fm) 7\=2.12x10'=, D=26.5forS<Cr 

TABLE 3-)0 The level schemes for chromium isotopes. 

gr-
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

s°Cr 

E (MeV) 

0 
0.783 

1.879 

2.922 

3.158 

3.320 

3.588 

3.603 

3.621 

3.693 

3.787 

0+ 

2+ 

4+ 

2-

2-

4-

2+ 

4+ 

1-

2-

5+ 

=3Cr 

E (MeV) 

0 
1.434 

2.370 

2.647 

2.768 

2.965 

3.114 

3.162 

3.414 

3.472 

3.617 

3.771 

3.832 

3.947 

0+ 

2+ 

4+ 

0+ 

4+ 

2+ 

6+ 

2+ 

3+ 

4+ 

5+ 

2+ 

6+ 

1-

=3Cr 

E (MeV; 

0 
0.564 
1.006 

1.287 

1.539 

1.973 

2.171 

2.233 

2.321 

2.455 

2.661 

2.670 

2.711 

) 

3/2-

1/2-

5/2-

7/2-

7/2-

5/2-

1/2-

9/2-

3/2-

7/2-

5/2-

3/2-

1/2-

"Cr 
E (MeV: 

0 
0.835 

1.826 

2.620 

2.829 

3.074 

3.160 

3.222 

3.393 

3.437 

3.460 

3.487 

3.657 

3.720 

3.799 

3.863 

3.932 

3.980 

1 

0+ 

2+ 

4+ 

2+ 

0+ 

2+ 

6+ 

4+ 

0+ 

2+ 

8+ 

4+ 

4+ 

1+ 

4+ 

2+ 

3+ 

5+ 

Levels above 3.82, 4.0, 2.77 and 4.0 MeV are assumed to be overlapping for =°Cr, =̂ Cr, 
MCr and "Cr, respectively. 
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were 29.4 mb"'*> at 14.0 M e V for =°Cr, 352 mb"") at 14.5 M e V for "Cr, 1050 mb^^ at 14.0 M e V 

for ̂ Cr and 1120 mb'"^ at 14.0 M e V for ̂ Cr, respectively. The (̂, ̂ ) reaction cross sections for 

-̂'Cr, ̂ Cr and '̂Cr were obtained by using the recommended values of KFK-120^ renormalized 

to the calculated values of 14.5MeV data presented by Levkovskii'*"̂ . The (w, a) reaction cross 

section was assumed to have the same trend as that of the (n, /<) reaction cross section. This 

assumption follows that of KFK-120. The adopted values were renormalized to the data by 

Gardner and Yu-Wen Yu'^ in the present evaluation. The (n, n'p) reaction cross sections for 

^Cr were adopted from the data by Alley and Lessler'^. 

Manganese 

H. Nakamura surveyed the existing experimental and evaluated data for this element. From 

among many works, he adopted the evaluation work by Takahashi*^ and investigated the other 

data by comparing with this evaluation. Nakamura confirmed that most data adopted by Takahashi 

were appropriate for JENDL-1. In particular, he recommended the data below 80 keV as the 

best at present. After this survey work, he made a new evaluation on the total and capture 

cross sections above 80 keV. 

From 80 keV to 2 MeV, he represented the total cross section in a form of a step function 

with some energy intervals of 10 to 100 keV. Above 2 MeV, he averaged the experimental data 

and made a smooth curve. 

As to the capture cross sections, Nakamura made an evaluation in the following way by 

using the experimental and calculated data. From 80 to 600 keV, he drew a curve on the basis 

of the experimental data of Stupegia e? <2/.'s°' and also made a curve standing on the data by 

Menlove g? gA^'> from 10 to 15 MeV. Between these two regions, he used the calculated values 

which were normalized to a value of 3.8 mb'^ at 600 keV. 

Except for these two quantities, Nakamura recommended the data given by Takahashi. As 

to the total and capture cross sections above 80 keV, he recommended naturally his evaluation 

mentioned above. However, his data of the total cross section were presented in a step-wise func

tion which did not seem appropriate for presentation of the evaluated data. Hence, the com

pilation group performed recalculation to make a smooth curve for the total cross section above 

80 keV. The capture cross section given by Nakamura was adopted in JENDL-1. For the other 

quantities, his recommendation was accepted by the JENDL-1 compilation group. 

!ron 

Since iron is one of the most important structural materials for reactors, many experimental 

and evaluation works have been carried out. H. Yamakoshi made survey-work on the data status 

of s**Fe and ̂ Fe, and some calculations on the total, elastic, and inelastic scattering cross sections. 

He looked for a set of the optical potential parameters in these calculations. 

The JENDL-1 compilation group took four isotopes, ̂ Fe, sspĝ  57pg g^j sspg j.Q make the 

data files. Therefore, JENDL-1 has the data files for these four isotopes and the natural element. 

Abundance ratios of the four isotopes are 5.8%, 91.7%, 2.19% and 0.31% for ^Fe, ̂ Fe, ^Fe 

and ŝ Fe, respectively. 

Resonance region 

Recent experimental data'̂ '*̂ ''̂ ) ^ ^ ^ ^^^ compiled in B N L 325, 3rd edition?) were 

adopted in order to determine the resonance-parameter sets of the four isotopes. For sTe, the 

total cross sections measured by Pandey g? aJ.'^, and the capture cross sections by Spencer and 
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Beer'33''5<o w ^ e examined. The former experiment gave the values of pf,, below about 650 keV, 

and assigned the s-wave to 21 resonances and the /)-wave to 62 resonances. The latter experi

ment obtained the capture widths for some levels, of which average value was about 2.5 eV. 

Substituting this average value for unassigned capture widths and using the effective scattering 

radius, 5.6 fm, given in ref. 7), the total, capture and elastic scattering cross sections were calculated. 

Appropriateness of the parameters and the maximum energy of the resonance region were ex

amined through comparing these calculated values with the tails of the cross sections in high 

energy region. There seemed to be some missed levels above 250 keV. Hence only in the region 

below 250 keV were given the resonance parameters for "Fe. The background data for the elastic 

scattering cross section were calculated by the method mentioned in the previous chapter. 

Pandey ^ g/.'ss) gave the resonance parameters for ̂ Fe below about 500 keV. They assigned 

the s-wave for 19 resonances and the ̂ -wave for 80 resonances. According to ref. 7), however, 

there seemed to be a few resonance levels attributed to the ̂ -wave below 50 keV, which were not 

given by Pandey ^ aJ. Therefore, five resonances at 1.15, 22.7, 34.1, 36.6 and 38.3 keV were 

assumed here to be the /<-wave resonances. A s to the capture width of ̂ Fe, the data were 

adopted from ref. 7) and the work of Frohner'^). Average capture width calculated from these 

data was 1.4 eV, which we substituted for unassigned capture widths. The effective scattering 

radius of 6.9 fm was obtained so that the total cross section of 13.5±0.4 barns'" at 0.0253 eV for 

natural iron might be reproduced. Using these parameters, the total, capture and elastic scattering 

cross sections were calculated, and were compared with the low energy tails of the cross sections 

in high energy region. This comparison showed that there seemed to be some missed levels 

above 400 keV. Hence, the resonance parameters for ̂ Fe were only given below 400 keV. The 

background data for the elastic scattering cross section were also given. 

The resonance parameters for s?Fe were adopted from ref. 7), and Beer and Spencer*33). The 

average capture widths were assumed to be 1.3 e V for the 3-wave and 0.4 eV for the ^-wave 

resonances. They were also substituted for unassigned capture widths. Though some widths for 

inelastic scattering channel were given by Beer and Spencer, they were ignored in JENDL-1 

because the format of ENDF/B-type did not have any room for the inelastic scattering neutron 

width. The resonance parameters for this nuclide were given below 150 keV region. 

Because of less importance of ̂ Fe for fast reactor, a simple form was assumed for the capture 

and elastic scattering cross sections. Here w e assumed the capture cross section below 200 keV 

to be 1/u form which passed through 1.15+0.02 barns?) at 0.0253 eV, and the elastic scattering 

cross section to be a constant of 5.81 barns which was obtained with the effective scattering radius 

of 6.8fm?). 

Resonance parameters for the natural iron were composed of those for the above four isotopes. 

The total cross sections of Fe were calculated by using these parameters, and compared with the 

experimental data. Agreement between them was roughly well, but a little difference was still 

found around the so-called 24 keV window. In order to remove this drawback, we took an ad

ditional background for the total cross section of Fe artificially. 

Fa;t region 

There are many experimental data of the total cross section for the natural iron which show 

some structure even in the M e V region. In JENDL-1, however, this structure was smoothed 

away because it was not necessarily clear whether the data revealed a real structure of the cross 

section or not, and besides whether the structure could be built from the evaluated data of the 

four isotopes or from the partial cross sections. This may be a common problem for the medium 

weight nuclides, and should be further investigated in detail. 

Yamakoshi looked for a set of the optical potential parameters with which the smoothed total 
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cross section was reproduced. TABLE 3-11 indicates the parameters. Using this parameter set, the 

statistical model calculations^ were made to obtain the capture, elastic scattering, inelastic scatter

ing cross sections and the angular distributions of the elastic scattering cross section. Some 

reaction cross sections were needed in the calculation as the competition with the above mentioned 

cross sections. In JENDL-1, the (n, 2n), (??, n'^?), (n, ̂ ) and (n, a) reactions were taken into ac

count, and the following data were adopted. 

A s to the (w, 2??) reaction cross section, the calculation was made by using the method of 

Pearlstein'3), and the results of this calculation were renormalized to the recommended experimental 

values^."".'36.'37> around 14.5 M e V , that is, 0.0155 barn'ss) for '"Fe, 0.40 barn'") for ^Fe, 0.87 

barn'**'*) ̂ ^ 5?pg ̂ j i Qg barns'^?) for ^Fe, respectively. A shape of the (n, n'̂ *) reaction cross 

section for ̂ Fe and ̂ Fe was assumed to be the same as that of the data for the natural iron 

of ENDF/B-lV". Making some modification near threshold, and renormalization to 0.22 barn'ss' 

for s"Fe and 0.035 barn'^) for ^Fe, respectively, the data for these two isotopes were obtained. 

This method was also adopted for the (?z, a) reaction cross section. The shape of the cross section 

was assumed to be the same for the four isotopes, and was adopted from the data of ref. 68). 

The data of Gardner and Yu-Wen'^* were used for the normalization. For the (n, ̂ ) reaction 

cross section, adopted were the evaluated data of Simons and McElroy'^ for s"Fe, Kanda and 

Nakasima"") for ^^Fe, and Alley and Lessler'^ for s?Fe and s^Fe, respectively. 

Taking these reactions into account, the statistical model calculations were performed, as 

mentioned above. The level schemes for each isotope were tentatively made on the basis of the 

data from Table of Isotopes, sixth edition'^) and Nuclear Data Sheets'^.'ss). Adopted data are 

shown in TABLE 3-!2. The capture cross section for the natural iron was so calculated that the 

TABLE 3-]l Optical potential parameters for Fe. 

Vo = 46.0-0. 25E, (MeV) 1V[ = 0.125E.-0.0004E.2 (MeV) 

Vs=14. 0-0.2E, (MeV) Vso=6.0(MeV) 

(Gaussian form) 

Ro = l. 16A"3 + o.4821 (fm) ao = 0. 62 (fm) 

R; = l. 16A'^ + 0. 8799 (fm) m = 0. 62 (fm) 

Rs=l. 16A"3 + 0.8799 (fm) as = 0.7 (fm) 

Rso = 1.16A"S-0.3443 (fm) aso = 0. 62 (fm) 

gr. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

HFe 

E (MeV) 

0.0 

1.4077 

2. 5389 

2.564 

2.948 

2.9607 

3.1632 

3.2972 

3.3448 

3.8359 

TABLE 

0+ 

2+ 

4+ 

0+ 

6+ 

2+ 

2^ 

4+ 

3-

4+ 

3-12 Level schemes 

s'Fe 

E (MeV) 

0.0 

0.84675 

2.08505 

2.6577 

2.940 

2.9597 

3.12 

3.3699 

3.383 

3.4453 

3.45 

3.60 

3.748 

3.826 

3.8565 

0+ 

2+ 

4+ 

2+ 

0+ 

2+ 

5+ 

2+ 

6+ 

3-

3-

2+ 

4+ 

1-

3+ 

for Fe isotopes. 

s?Fe 

E (MeV) 

0.0 

0.014408 

0.13646 

0.3668 

0.7066 

1.004 

1.196 

1.265 

1.356 

1.627 

1.725 

1/2-

3/2-

5/2-

3/2-

5/2-

7/2-

1/2-

3/2-

1/2-

3/2-

3/2-

5*Fe 

E (MeV) 

0.0 

0.8106 

1.6745 

2.133 

2.257 

2.596 

2.782 

2.876 

3.084 

0+ 

2+ 

2+ 

3, 
0+ 

4+ 

1+ 

2+ 

2' 

Levels above 4. 0, 4. 0, 1. 9 and 3. 15 MeV are assumed to be overlapping for ̂ Fe, ^Fe, s?Fe and 
ŝ Fe, respectively. 
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experimental data of 6.5 m b at 100 keV was reproduced. Through this calculation, normalization 

factor of the capture cross section was obtained for each isotope. Therefore, the cross sections 

for individual isotopes could be obtained independently. In JENDL-1, the experimental capture 

cross sections for the natural iron were adopted from 400 keV to 2 M e V . Hence, there may be 

a little difference between the data of the natural iron and the sum of the data for the isotopes. 

Nickel 

Natural nickel is composed of ^Ni, s°Ni, e i ^ 6 2 ^ aria* 6 4 ^ ̂ t h the abundance of 67.88%, 

26.23%, 1.19%, 3.66% and 1.08%, respectively. Evaluation was made first on each isotope. The 

cross sections of the natural nickel were calculated from those of the component nuclides and 

were modified by the use of the experimental data. The (n, 2?z) and (n, a) reaction cross sections 

were evaluated by H. Matsunobu. The other quantities such as the total, capture, inelastic scatter

ing, (n, n'̂ S) and (K, ̂ ) cross sections were prepared by the JENDL-1 compilation group members. 

Resonance parameter: 

The resonance parameters were determined after investigating the data adopted in ENDF/B-

IV, those recommended in B N L 325, 3rd edition/* those evaluated by Moxon"^, and the recent 

experimental data. The capture widths of 2 eV for j-wave and of 1 eV for /<-wave were assumed 

for all the resonances with unknown capture widths. 

As to the s-wave resonances, the resonance parameters in ref. 7) were taken for ssNi and s°Ni, 

up to 207 and 500 keV, respectively. The parameters evaluated by Moxon were taken for the 

levels between 207 and 601 keV for ^Ni, and for the levels at 347.24 and 437.24 keV as well as 

for those between 500 and 600 keV for s°Ni. His evaluated parameters were also taken for the 

levels below 69 keV for ^Ni, those up to 591 keV for ^Ni, and those below 600 keV for "Ni, 

respectively. Modifications were made for the capture widths of the levels at 42.87, 94.7 and 

105.6 keV for ŝ Ni, and at 14.3 and 33.82 keV for s<Ni, on the basis of the experimental data by 

Beer and Spencer^). 

For the %<-wave resonances, the data of pfnfy/r are usually given in the experiments. Thus, 

we calculated the values of this quantity from the evaluated resonance parameters and compared 

them with the experimental data. For the levels with unknown spin for the even nuclides, the 

two-third of them with large values of pfnr^/r were assumed to have the spin of 3/2, 

whereas the spin of 1/2 was assigned to the remaining one-third of the levels. For 6*Ni, the 

p-factor was assumed to be 1/2. 

The values of pfn^y/f for ssNi below 54.7 keV were determined from the averages of the 

experimental data by Hockenbury ^ aJ.?^ and by Frdhner.^s) The values of ref. 7) were also 

taken between 54.7 and 117.5 keV. The parameters by Moxon were adopted above 117.5 keV as 

well as his spin assignment, except for a level at 427.24 keV to which we assigned </=3/2. For 

s°Ni, the values of yf^fy/f up to 173.7 keV were obtained by averaging the experimental data 

by Stieglitz e; a/.̂ s' and by Frohner. The data evaluated by Moxon were adopted between 

173.7 and 570 keV. For s'Ni, the evaluated data by Moxon were adopted below 6.57 keV, and 

the data in ref. 7) were taken above 6.47 keV. A level at 21.35 keV was assumed to be a /'-wave 

resonance while an g-wave was specified in ref. 7). The values of yf^fy/f for ̂ Ni were taken from 

the data by Beer and Spencer up to 170 keV. The evaluated data by Moxon were adopted between 

170 and 600 keV. For s^Ni, the values of pr,,r.y/r by Beer and Spencer were adopted for the 

levels at 14.8, 31.85 and 62.8 keV. Above 100 keV, the data evaluated by Moxon were adopted. 

The background data were obtained for the natural nickel, and were given so that the calcu

lated cross sections might agree with the experimental data when they were averaged over some 
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energy intervals. As to the total cross section, the calculated values were lower than the experi

mental data below 5keV, but were considerably higher above 45 keV. Therefore, the positive 

background cross sections were added below 5 k e V and the negative ones above 45keV. The 

thermal value of the calculated capture cross section is 4.58 barns which agrees with the value 

of 4.43 + 0.16 barns recommended in ref. 7). In the energy range between 10 and 35keV, and 

above 45 keV the calculated capture cross sections were lower than the experimental data and 

positive background cross sections were applied for these energy ranges. 

Cross sections in the fast region 

The parameters of the optical potential were looked for so that the calculated total cross 

sections of the natural nickel might agree well with the experimental data which were averaged 

over some energy intervals above 20keV. The parameters thus obtained are shown in TABLE 3-13. 

Using this optical potential and the statistical model, w e calculated the capture, elastic scattering 

and inelastic scattering cross sections. The capture cross sections of the natural nickel were 

normalized to the value of 17 m b at 100 keV within 5%. This calculation gave the values of 

the y-ray transmission coefficients T\. for each isotope at the neutron separation energy from the 

compound nucleus. These values are shown in TABLE 3-14. Angular distributions of the elastically 

scattered neutrons were represented in the Legendre expansion above 10 keV, while the isotropic 

distributions were assumed in the low energy region. Level schemes for the five isotopes were 

adopted from the Nuclear Data Sheets'"''^"'M). ^ g adopted level schemes are shown in 

TABLE 3-] 3 Optica! potential parameters. TABLE 3)4 Transmission coefficients for 7-rays. 

Vo = 45. 59-0.223E, 

IVs = 7.29 

Vso=8.5 

gr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Levets 

(MeV) 

(MeV) 

MNi 

E (MeV) 

0.0 

1.4540 

2.4591 

2.7753 

2.9017 

2. 9424 

3. 0378 

3. 2635 

3. 4203 

3. 5260 

3.5309 

3. 5934 

3. 6204 

3. 7746 

3. 8985 

4.1079 

above 4. 25, 

(MeV) 

0 + 

2+ 

4+ 

2 

r 
0' 

2+ 

2+ 

3+ 

4+ 

6" 

1 + 

4+ 

3+ 

2+ 

2+ 

4.07, 1. 

and 6'Ni, respectively. 

ro = l. 

rs = l. 

rso = l 

<2o = 0 

.34 (fm) 

- 3 (fm) 

.3 (fm) 

.429 (fm) 

as = 0.475 (fm) 

aso = 0.45 (fm) 

TABLE 3-

6°Ni 

E (MeV) 

0.0 

1.33252 

2.1589 

2. 2848 

2. 50575 

2.6262 

3.1190 

3.1241 

3.130 

3.1864 

3.1941 

3. 2694 

3.3936 

3.6710 

4. 0076 

4. 0204 

4. 0450 

]5 Level schemes for 

0 + 

2^ 

2<-

0̂  

4+ 

3̂  

2+ 

2+ 

4+ 

3+ 

1 + 

2+ 

2+ 

4" 

2^ 

1 + 

3-

80, 3. 97 and 3. 64 M 

"Ni 

E (MeV) 

0.0 

0.06742 

0.283 

0.656 

0.9088 

1.015 

1.10 

1.1323 

1.1857 

1.458 

1.610 

1.7298 

nickel 

3/2-

5/2-

1/2-

3/2-

5/2-

7/2-

3/2-

5/2-

3/2-

7/2-

5/2-

1/2-

eV are assumed to 

r,=2. 
7\ = 1. 

7\=7. 

6xl0-< 

4xl0-< 

1x10-'* 

7\=8. OxlO-s 

7\=4. 

isotopes. 

6'Ni 

E (MeV) 

0.0 

1.17305 

2.04876 

2. 30202 

2.3365 

2.8907 

3.0593 

3.1582 

3.1768 

3.2576 

3.27098 

3.2776 

3. 3699 

3.464 

3. 51898 

3. 52265 

3.7566 

3.84923 

3. 8617 

6x10-' 

0' 

2^ 

0̂  

2^ 

4' 

0̂  

6+ 

2+ 

2+ 

1 + 

2+ 

1-

1* 

4+ 

2+ 

2^ 

3-

0+ 

2+ 

for ssNi 

for s°Ni 

for s'Ni 

for s-Ni 

for "Ni 

"Ni 

E (MeV) 

0.0 

1.3459 

2.2750 

2.6080 

2.8650 

2.8850 

2.9710 

3.0280 

3.1650 

3.2730 

3.3930 

3.4590 

3. 4830 

3.560 

be overlapping for ̂ Ni, 6°Ni, 

0+ 

2+ 

2+ 

4^ 

0+ 

6 + 

2^ 

0+ 

4+ 

2+ 

1-

6+ 

4+ 

3-

6'Ni, 6'Ni 
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TABLE 3-15. The levels above 4.25, 4.07, 1.80, 3.97 and 3.64 M e V were assumed to be overlapping 

for ssNi, sopj^ 6 1 ^ 62^; a ^ 64j^ respectively. 

A s to the cross sections for the threshold reactions, evaluations were performed by T. Asami 

and by H. Matsunobu. Asami examined the experimental data for the (n, /)) and (w, 7z'/<) reactions, 

while Matsunobu surveyed the data for the (n, 2n), (M, a) and (M, ^'a) reactions. Since there were 

some experimental data on the (??, ^?), (n, /z'^), (72, a), (M, 72'a) and (M, 2^) reaction cross sections 

for s^Ni, they used these data to obtain the cross-section curves from threshold to 15 M e V . For 

the (n, %*) reaction cross sections, Asami adopted his own evaluation'"^. H e estimated the (M, ?z'̂ ) 

reaction cross section at 14.8 M e V to be 600 mb, and adopted the shape of the curve which Alley 

and Lessler'^ had given below 16 M e V . Matsunobu carried out the least squares fit to obtain 

the cross-section curve of the (M, 2n) reaction. H e gave the formulas as follows: 

^,2,(E-)=8.76E^-216.9E,+1341.9(mb), forl2.4<E„<13.2MeV (3.13) 

and 

^ 2 - ( ^ ) = 19.37E.-249.7(mb), f o r l 3 . 2 < F „ < 1 5 M e V (3.14) 

H e also estimated the (n, Ma) reaction cross section. 

For s"Ni, Asami estimated the (n, ̂ <) and (n, n'̂ ?) reaction cross sections from the experimental 

data. H e gave the value of 60 m b to the (w, M ^ ) reaction cross section at 14.0 M e V . The shape 

of the cross-section curve was assumed to be the same as that for ssNi mentioned above. Taking 

the shape of the (n, /<) reaction cross sections for ^Ni and s°Ni into account, he estimated the 

curves of the (n, ̂ ) reaction cross sections for s'Ni and ̂ Ni, hut he neglected the (n, n'/)) reaction 

cross sections for s'Ni and ^Ni, and the (x, ̂ ) and (n, m'^) reaction cross sections for ^Ni. 

Matsunobu obtained the (n, 2n) cross-section curves for s"Ni, sij\ĵ  6 2 ^ g^d *̂*Ni from the values 

given by Pearlstein'^. H e also estimated the (w, a) reaction cross sections for ""Ni, eiN^ 6 2 ^ 

and ^^Ni, but neglected the (n, M'ot) reaction cross sections for these isotopes. 

Copper 

M . Sasaki performed survey work on experiments, evaluations and compilations of the nuclear 

data for natural copper, ̂ C u and ^Cu. Since the existing data on resonance parameters had 

been almost reviewed and selected in B N L 325, 3rd edition^, he also adopted the data given in 

ref. 7). H e made some additional work on determination of s- and ^-wave resonances, where 

undecided angular momentum had been assigned to the resonances. Using these parameters and 

substituting average values for some unknown capture widths, he calculated the elastic scattering 

and capture cross sections at 0.0253 eV, and found the calculation being 1/2^-1/10 as large as the 

experiment. In order to mend this discrepancy, he added a bound level for each of the two 

isotopes. 

JENDL-1 compilation group made recalculation on the thermal cross sections by the use of 

the resonance parameters mentioned above and of the effective scattering radius: 7.06 fm for ^ C u 

and 6.56 fm for ^Cu, respectively. Agreement between the calculated values and experimental 

data was good. However, the elastic scattering cross section of 7.9 ±0.2 barns at 0.0253 e V for 

natural copper was not reproduced from these parameters of the isotopes. Hence, a constant 

value of —0.3 barn was added below 50 e V as the background data of the elastic scattering cross 

section. 

Above the resonance region, Sasaki used the optical and statistical model calculations to obtain 

the total, capture, elastic scattering and inelastic scattering cross sections. TABLE 3-16 shows the 

optical potential parameters used in the calculation. Level schemes'?"'*?') are exhibited in TABLE 

3-17. In this calculation, he took only the (n, 2w) reaction into account as a competing process. 
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TABLE 3-)& Optical potential parameters of Cu. TABLE 3-17 Leve] schemes for ̂ Cu and ̂ ^Cu. 

Br. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

=3Cu 

E(MeV) 

0.0 

0.66962 

0.96206 

1.32703 

1.41203 

1.54702 

1.8613 

2.0111 

3/2-

1/2-

5/2-

7/2-

5/2-

3/2-

5/2-

3/2-

E(MeV) 

0.0 

0.7706 

1.11554 

1.48183 

1.62344 

1.72494 

2.093 

2.2123 

2.280 

2.3282 

2.531 

3/2-

1/2-

5/2-

7/2-

5/2-

3/2-

5/2-

3/2* 

5/2-

3/2-

9/2+ 

Vo = 

;v,= 
W's = 

Vso = 

7̂ o= 

R[ = 

7̂ s= 

Rso = 

ao = 

3] = 

as = 

<?so = 

=46. 0-0. 250E. (MeV) 

=0.125R.-0. 0004E^ (McV) 

= 7.0 (MeV) 

= 7. 0 (MeV) 

= 1.16A"3+0.6(fm) 

= 1.16A'-'3+0.6(fm) 

= 1.16A'-'3+l.l(fm) 

= 1.16A'-*3+0.6(fm) 

= 0. 62 (fm) 

= 0. 62 (fm) 

=0. 35 (fm) 

= 0.6 (fm) 

Levels above 2. 05 M e V for ̂ u and 2. 54 M e V for ̂ Cu 

are assumed to be overlapping. 

The cross sections of this reaction were adopted from the evaluation work of Kanda and Nakasima'"^. 

The capture and elastic scattering cross sections of the natural copper were made of those 

for the two isotopes. However, they were slightly larger than the experimental data, and he 

multiplied them by a factor of 0.06 for the capture and of 0.90 for the elastic scattering cross 

sections. 

Motybdenurrt 

A m o n g seven stable isotopes of molybdenum, ̂ M o and ̂ M o had already been taken as two 

of the most important 28 fission product nuclides in an evaluation work^s' of the fission product 

nuclear data working group of JND C . After this evaluation work, the working group took 72 

nuclides, including ^ M o , sap̂ c) and '°°Mo, whose capture cross sections together with those of the 

above 28 nuclides amount to about 9 5 % of the effective capture cross section of all fission products. 

Nuclear data evaluation on these three molybdenum isotopes was carried out in an early stage 

of this second round on the evaluation work of the fission products. A s to the other two isotopes, 

°-Mo and ̂ M o , T. Hojuyama performed the evaluation'^' of the nuclear data. H e followed the 

same method on nuclear data evaluation as that used by the working group of fission product 

nuclear data in JNDC^°'. 

The JENDL-1 compilation group adopted these evaluated data and prepared the data for the 

natural molybdenum. Since the evaluation on ̂ M o and 9'Mo nuclear data had been already 

reported, short description will be given here for the data of the other five isotopes. 

The resonance parameters for these five isotopes were taken from B N L 325, 3rd edition?). 

Seeing the magnitude of the reduced neutron width, Hojuyama and the other persons in charge 

assigned the s- and ̂ -waves to the levels which had not been assigned the angular momentum 

yet. They substituted the average g a m m a widths where the levels had not been given the g a m m a 

widths. These are assumed in m e V as 176 (for J=l/2) and 242 (for J=3/2) for ^ M o , 193 for 

9'Mo, 119 for s°Mo, 93 for ̂ M o and 75 for '°°Mo, respectively. By using these resonance para

meters, the thermal capture cross sections were calculated for each isotope, and were compared 

with the experimental data. Since they did not agree with the experiments in general, the back

ground data of 1/u form were assumed in order to fit the calculations to the experiments. In 

the upper part of the resonance region, the statistical examination was tried to check whether 

there were some missed levels or not, through comparing the average resonance cross sections with 

those obtained by the statistical model calculations. According to this examination, the upper 
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TABLE 3-] 8 Potential parameters of the optical model 

for Mo isotopes. 

Vo=46-0.25E. (MeV) 

Wt=0.125E.-0.0004E,' (MeV) 

lVs=7. 0 (MeV) 

Vso=7. 0 (MeV) 

Ro=l. 16A"3+0.6 (fm) 

Ri=l. 16A*^+0.6 (fm) 

Rso=l. 16A'^+0.6 (fm) 

Rs=l. 16A"s+l. 1 (fm) 

ao=0. 62 (fm) 

31=0.62 (fm) 

dso = 0. 62 (fm) 

as=0. 35 (fm) 

TABLE 3-!9 Level schemes of molybdenum isotopes; energy in MeV. 

No. "'Mo ="Mo "Mo "Mo "Mo "Mo '°"Mo 

gr. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

E 

0.0 

1.509 

2.283 

2.520 

2.526 

2.612 

2.759 

2.849 

3.092 

3.535 

3.621 

3.623 

3.688 

0+ 

2+ 

4+ 

0+ 

5-

6+ 

8+ 

3-

2+ 

2+ 

3-

7-

3-

E 

0.0 

0.871 

1.574 

1.740 

1.864 

2.067 

2.300 

2.393 

2.423 

2.534 

2.568 

2.608 

2.740 

2.856 

2.873 

2.956 

0+ 

2+ 

4+ 

0+ 

2+ 

2+ 

4+ 

2+ 

6+ 

3-

4+ 

6+ 

2+ 

8+ 

6+ 

8+ 

E 

0.0 

0.20394 

0. 76583 

0. 7862 

0.82065 

0.9478 

1.0391 

1.059 

1.0741 

1. 2225 

1.310 

1.376 

1.433 

1.541 

1.5528 

5/2 

3/2+ 

7/2+ 

1/2+ 

3%+ 

9/2+ 

1/2+ 

5/2+ 

7/2+ 

5/2+ 

1/2+ 

3/2+ 

5/2+ 

11/2+ 

9/2+ 

E 

0.0 

0.7783 

1.1479 

1.4978 

1.626 

1.628 

1.8694 

1.9783 

2.0956 

2.219 

2.2345 

2.4262 

2.438 

2.441 

2.481 

0+ 

2+ 

0+ 

2+ 

2+ 

4+ 

4+ 

3+ 

2+ 

4+ 

3-

3+ 

5+ 

6+ 

4+ 

E 

0.0 

0.4809 

0.6582 

0. 6796 

0.7190 

0.7211 

0.8880 

1.0246 

1.0926 

1.1167 

1.2688 

1.2845 

1.4095 

1.4373 

1.5156 

5/2+ 

3/2+ 

7/2+ 

1/2+ 

5/2+ 

3/2+ 

1/2+ 

7/2+ 

3/2+ 

9/2+ 

7/2+ 

3/2+ 

11/2+ 

11/2-

9/2+ 

E 

0.0 

0.7349 

0. 78742 

1.43232 

1.51013 

1.7585 

1.965 

2.0176 

2.1049 

2.2069 

2.2240 

2.3334 

2.3437 

2.4198 

2.4854 

0+ 

0+ 

2+ 

2+ 

4+ 

2+ 

0+ 

3-

2+ 

2+ 

4+ 

2+ 

6+ 

3-

4+ 

E 

0.0 

0.5356 

0.6944 

1.0637 

1.1361 

1.4633 

1. 7657 

1.7704 

1.9081 

2.033 

2.040 

2.1014 

2.340 

2.4156 

2.470 

2. 5632 

5.59 

0+ 

2+ 

0+ 

2+ 

4+ 

2+ 

1+ 

3+ 

3-

0+ 

2+ 

4+ 

2+ 

3-

4+ 

3+ 

4+ 

Overiapping levels are assumed above 3. 726 for ""Mo, 2. 991 for "<Mo, 1. 62 for "Mo, 2. 541 for "Mo, 1. 54 for "?Mo, 

2. 506 for "Mo and 2. 67 for ""Mo, in MeV, respectively. 

energies of the resonance region for each isotope were 23.8 for s^Mo, 4.91 for s<Mo, 4.65 for ssMo, 

5.98 for ""Mo and 3.60 for *°°Mo, in keV, respectively. The background data for the elastic 

scattering cross section were determined by the method mentioned in chapter 2. 

Above the resonance region, the optical and statistical model calculations were carried out in 

order to obtain the total, capture, elastic scattering and inelastic scattering cross sections. TABLE 

3-18 shows the optical potential parameters, and TABLE 3-19 exhibits the level schemes used in the 

calculation. 

Tantatum 

H. Yamakoshi had carried out an evaluation work on Ta neutron nuclear data above 10 keV, 

before the JENDL-1 compilation work was started. Averaging the experimental total cross sec

tions from 10 keV to 15 M e V , he looked for a set of the optical potential parameters with which 

he could reproduce this average cross section. H e calculated the capture, (n, 2n), (n, /)), inelastic 

scattering and elastic scattering cross sections. In order to pick up his work and include it into 
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JENDL-1, the JENDL-1 compilation group made some work on investigation and correction of 

his results. Below 10 keV, in particular, the compilation group made the data preparation. 

The compilation group adopted the resonance parameters from B N L 325, 3rd edition^, ex

cluding the levels which were not given the value of 2gf,,. Since only 26 levels were assigned 

f\ in ref. 7), their average value of 55.9 m e V was given for the levels with vacant value of fy. 

The calculation with these parameters could not reproduce the thermal values of the capture and 

elastic scattering cross sections. Since average level spacing of 4.4 eV from the resonances is 

almost equal to the resonance energy of the first level, there may be a bound level near the 

zero neutron energy and its contribution may be significant to reproduce the thermal cross sections. 

The parameters of this negative resonance were tentatively adopted from ENDF/B-IV. Back

ground data for the resonance cross sections were made by the method mentioned in Chapter 2. 

Accepting the optical potential parameters, the data for (n, 2n) and (?z, ^) reaction cross 

sections, and (Ty) from the work by Yamakoshi, the compilation group made recalculations for 

the capture, inelastic scattering and elastic scattering cross sections above resonance region. This 

calculation was extended below 1 keV in order to examine a connection of the cross sections with 

those in the resonance region. Though there were some resonance levels above 1 keV, the resonance 

region was denned here below 1 keV through this examination. The potential parameters used 

in this calculation are shown in TABLE 3-20. The parameters Dobs of 4.4 eV and (fy) of 59.8 m e V 

were used for the calculation of the capture cross sections. The level scheme of '^Ta was adopted 

from a compilation by Ellis'"*. TABLE 3-2) shows this scheme. 

TABLE 3-2! Level scheme of ""Ta. 

gr-

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

E (MeV) 

0.0 

0. 00621 

0.13625 

0.1587 

0. 3014 

0. 3390 

0. 4821 

0.4951 

0. 5480 

0.6151 

0. 6190 

0. 7166 

7/2+ 

9/2-

9/2+ 

11/2-

11/2+ 

13/2-

5/2+ 

13/2+ 

15/2-

1/2+ 

3/2+ 

15/2+ 

Levels above 780 keV are assumed to be overlapping. 

Thorium-232 

T. Ohsawa surveyed many experimental and evaluation works on the nuclear data of this 

nuclide in order to contribute reliable nuclear data to the JENDL-1 compilation work. H e reported 

the results of this survey work to the JENDL-1 compilation group, and recommended his own 

evaluation work. The data compiled in JENDL-1 are mainly those recommended by Ohsawa. 

Thermo! and re:onartce region 

Ohsawa obtained the thermal capture cross section of 7.4 barns from a weighted mean of 

about ten experimental data. H e adopted the total cross section of 13.28 barns at 1.44 e V measured 

by Rayburn and Wollan'^*. Rahn g; aJ."'̂  had obtained the resonance parameters in the wide 

energy range. Ohsawa prefered their data rather than those by Ribon g; <zJ.''̂  and by Garg 

e^ a/.'??* However, he adopted the parameters only below 3.5 keV, because there might be 

TABLE 3-20 Optical potential parameters. 

Vo=46. 0-0. 25E. (MeV) 

lVt=0.125F.-0. 0004E.2 (MeV) 

!Vs = 14. 0-0. 2E. (Gaussian form) (MeV) 

Vso = 6.0 (MeV) 

r„ = 1.268 (fm) ao = 0. 62 (fm) 

r; = 1.268(fm) <2]=0.62(fm) 

rs = 1.316 (fm) as = 0.7 (fm) 

rso = l. 099(fm) <zso = 0. 62(fm) 
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considerable missed levels above this energy. Thus, the resonance region in JENDL-1 is below 

3.5 keV for this nuclide. Although the background data were given by the method mentioned 

in Chapter 2, the thermal cross sections could not be reproduced from the adopted resonance 

parameters. In order to make the background for the thermal cross sections, Ohsawa adopted 

the negative resonances from the evaluation by Steen^. The contribution from the negative 

resonances was assumed to be 0.0144/VE^. 

Fast region 

There were many experimental data for the total, Assion and capture cross sections. Ohsawa 

evaluated the total cross sections from 3.5 keV to 1.5 M e V by using the experimental data of 

Uttley <̂3J.'?9'*s°) From 1.5 to 15 M e V , he used the data by Foster and Glassgow'^ and by 

Fasoli ̂  <2J.*s') H e obtained the optical potential parameters so as to reproduce these data and 

applied them in order to estimate the total cross sections from 15 to 20 M e V . 

A s to the fission cross section, he adopted the data by Henkel's^ below 9 M e V , because the 

data of this old experiment were given in the region from threshold to 9 M e V and their precise-

ness was not necessarily worse than that of the recent experimental data. Above 9 M e V , he 

made evaluation by using the experimental data of Rago and Go!dstein'^\ and Pankratov^'". 

Ohsawa selected the capture cross sections measured by Macklin ̂  g^.^, Belanova ̂  gJ.'̂ ,̂ 

Koroleva and Stavissky'") and Chaubey and Sehgal^^^ of which uncertainties were given clearly, 

and obtained a weighted mean value of 0.615 barns at 24 keV. H e used this value as the standard 

in his evaluation. H e renormalized the experimental data to this value and obtained the evaluated 

capture cross sections. Above 500 keV, he adopted mainly the data by Barry ^g^.^^, Stupegia 

<% aJ.is°) and Batchelor <?; a/.̂ ") 

H e recommended the evaluation of the (n, 2n) reaction cross sections by Kawamura ̂  a/.'̂ ' 

H e also recommended the (n, 3n) reaction cross sections evaluated by Howerton*^) after having 

renormalized them to the experimental data by McTaggart and Goodfellow^'*^ at 14 M e V . H e 

obtained the elastic and inelastic scattering cross sections by the optical and statistical model calcu

lations. The optical potential parameters and the level scheme used in the calculations are shown 

in TABLES 3-22 and 3-23. H e recommended the evaluated data of D by D a v e y ^ and the Assion 

neutron spectrum given by Zamyatnin ĝ  aJ.*^ 

TABLE 3-23 Levet scheme of s^Th. 

E (MeV) 

gr. 
1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 

0.0 
0. 4975 

0.1624 

0.334 

0. 5578 

0. 7301 

0. 7741 

0. 7852 

0.8281 

0. 8730 

1.023 

1.045 

1.095 

1.139 

0+ 
2+ 
4+ 

6+ 
8+ 
0+ 
2+ 
2+ 

10+ 
4+ 

6+ 
1-

3-
12+ 

TABLE 3-22 Optical potential parameters for "H*h. 

Vo=41.37 

Ws=6.49 

Vso=7. 0 

ro=1.32 

rs = 1.405 

rso = l. 32 

4o=0.47 

as=l. 0 

aso=0. 47 

(MeV) 

(MeV) 

(MeV) 

(fm) 

(fm) 

(fm) 

(fm) 

(fm) 

(fm) 

(Gaussian) 

(Gaussian) 

Levets above 1. 2 MeV are assumed to be overlapping. 
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Protactinium-233 

According to the C I N D A 75, there were some evaluation works and experiments. Kanda 

ascertained that the data measured by Simpson and Codding'"^ were the most important, at least 

at the time of 1975. After investigating the evaluated and experimental data, Kanda recommended 

the evaluation of Drake and Nichols*^. The reason of his recommendation was that the experi

mental data by Simpson and Codding had been used in their evaluation. In addition to the 

evaluation of Drake and Nichols, he requested the JENDL-1 compilation group to calculate the 

partial inelastic scattering cross sections with recent information about the level scheme and the 

optical potential used by Drake and Nichols. 

The JENDL-1 compilation group tried to calculate the partial inelastic scattering cross sections 

after his requirement. However, w e found that the formation cross sections of the compound 

nucleus above about 9 M e V were smaller than the sum of the fission, (n, 2n) and (n, 3n) reaction 

cross sections given by Drake and Nichols. In order to remove this drawback, w e adopted a set 

of the optical potential parameters which w e had used in the evaluation of ̂ A m cross sections'^). 

At 6 M e V , for example, the formation cross section of the compound nucleus obtained with this 

set of the potential parameters is 2.74 barns, which is equal to the sum of the fission, capture 

and inelastic scattering cross sections given by Drake and Nichols. This implies that our potential 

is rather suitable to reproduce the results given by Drake and Nichols. 

By using this optical potential and the fission and capture cross sections given by Drake and 

Nichols, we calculated the total, elastic scattering, inelastic scattering, (H, 2n) and (M, 3n) reaction 

cross sections above 1 keV. Level scheme used here is shown in TABLE 3-24. 

TABLE 3-24 Level scheme of ^Pa. 

gr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

E (MeV) 

0.0 

0. 0067 

0. 0571 

0. 0710 

0. 0865 

0. 0947 

0.1037 

0.1090 

0.1633 

0.1692 

0.1800 

0. 2017 

0. 2123 

0. 2379 

0. 2796 

0. 3004 

0. 3662 

3/2-

1/2-

7/2-

5/2-

5/2+ 

3/2+ 

7/2+ 

9/2+ 

11/2-

1/2+ 

9/2-

3/2+ 

5/2+ 

5/2+ 

7/2+ 

7/2+ 

9/2+ 

Levels above 400 keV are assumed to be overlapping. 

Uranium-234 

Measurements on the neutron nuclear data for ̂ U have been performed mainly on the 

resonance parameters and fission cross sections. The data on resonance parameters were available 

for the levels below 1.4 keV, and the data on the fission cross section were up to 4 M e V . 
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Except for these, no data were available for this nuclide. O n the other hand, evaluation work on 

the neutron cross sections has been made by several authors^'^'W. But, some discrepancies exist 

among their evaluated data. Therefore, the JENDL-1 compilation group made a new evaluation 

work. 

The resonance parameters given by James and Slaughter^) were adopted in this work after 

comparing them with the data by Harvey and Hughes^*, and James and Rae^*. James and 

Rae had obtained the fission widths by using the neutron widths of Harvey and Hughes. James 

and Slaughter made measurement to improve the neutron widths and the energy scale which 

James and Rae had given. 

The total, fission, capture and elastic scattering cross sections in the thermal region were 

calculated from the adopted resonance parameters, but they were slightly different from the ex

perimental data?*. In order to remove this difference, a bound level was added. The parameters 

of Drake and Nichols""') were appropriate to this bound level. 

Although the resonance parameters thus adopted were stored in the JENDL-1 file, the reso

nance region was limited below 215 eV. The decision was made through a statistical examination 

about connection between the capture cross sections calculated from the resonance parameters and 

those obtained by the statistical model calculations mentioned below. The resonance parameters 

above 215 eV were used in order to make the background cross sections in the resonance region. 

The evaluated fission cross sections of Drake and Nichols^"" were adopted from 215 e V to 

2 M e V , because they were in good agreement with the experimental data^?"^. Above 2 M e V , 

the fission cross sections calculated by Jary2"> were adopted, since they were close to the ex

perimental data^'^°). Except for the fission cross section there were no experimental data, and 

we obtained the data by using the optical and statistical model calculations. The optical potential 

parameters were taken from the work of Agee and Rosen^*. The (n, 2n) and (H, 3n) reaction 

cross sections were calculated by the simple evaporation model'^. The results were close to the 

data calculated by Parker ""M but were somewhat different from Jary's calculation^"*. By using 

the fission, (w, 2n) and (n, 3n) reaction cross sections as the cross sections of the competing 

processes, w e calculated the capture, inelastic scattering and compound elastic scattering cross 

sections by the method mentioned in Chapter 2. The parameters D„bs of 12.3 eV and <(.Ty) of 

25 m e V were used in this calculation to normalize the y-ray transmission coefficients. The optical 

potential parameters and level scheme used in this calculation are shown in TABLES 3-25 and 3-26, 

respectively. 

TABLE 3-26 Level scheme of ̂ U . 

TABLE 3-25 Optical potential parameters for ̂ ^U. 

Vo=40.5+0.5E. (MeV) 

Ws=8.2 (MeV) 

Vso=7.0 (MeV) 

ro=1.32 (fm) 

rs=1.32 (fm) 

rso=l. 32 (fm) 

3o=0.47 (fm) 

as=0.47 (fm) 

aso=0.47 (fm) 

gr. 
1 
2 

3 
4 

5 
6 
7 

8 
9 
10 
11 
12 

13 

R (MeV) 

0.0 
0.044 

0.144 

0.297 

0.499 

0.790 

0.811 

0.8496 

0.8516 

0.9269 

0.948 

0.965 

1.023 

1.046 

0+ 
2+ 

4+ 

6+ 
8+ 

1-
0+ 
3-
2+ 

2+ 

4+ 
3+ 

3-

0+ 

Levels above 1.06 MeV are assumed to be overlapping. 
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Uranium-235 

Some evaluation works had been performed on ^ U , 238{j 239p̂  24op^ ̂ ^j ̂ 4tp̂  ̂  ^ working 

group of JNDC, before starting the compilation work of JENDL-1. The evaluation of ̂ U above 

IkeV had been made by H. Matsunobu^', but the works on the resolved resonance parameters 

and on the cross sections below leV had been too late for the JENDL-1 compilation. The work

ing group recommended in the end the data of ENDF/B-IV. The JENDL-1 compilation group 

adopted this recommendation, but supplied the unresolved resonance parameters between 82 eV 

and 21.5 keV in their way. The evaluation by Matsunobu was adopted above 21.5 keV. 

Unresotvee) resonance parameter: 

The parameters were determined so as to reproduce the evaluated fission and capture cross 

sections by Matsunobu. Since Matsunobu had given the data only above 1 keV, some appropriate 

experimental data were required to determine the parameters between 82 eV and 1 keV, below 

which the resolved resonance parameters were given. The data by Perez^' were adopted for 

this purpose, after many experiments had been examined. 

Three parameters Z\, D^s and R being Axed on 45 meV, 0.63 eV and 9.5663 fm, respectively, 

the fission widths and the neutron strength functions were searched for. The spin-dependence 

of the fission widths was estimated̂ ' by means of the channel theory of the fission. The ratio 

of the 5-wave to ̂ -wave strength functions was determined from the values recommended in B N L 

325, 3rd edition̂ . The parameters thus obtained are given in TABLE 3-27 with the calculated cross 

sections. The total cross sections calculated from these parameters agree very well with the 

experimental data measured by Uttley^s'. The calculated partial cross sections join smoothly 

with the evaluated cross sections by Matsunobu at 21.5 keV. 

Fa:t region 

The JENDL-1 compilation group mainly adopted the data evaluated by Matsunobu, with slight 

TABLE 3-27 Unresotved resonance parameters and the calcuiated cross sections of ̂ U . 

Fixed parameters; D„b, = 0.63eV, r., = 45meV, J?=9.5663fm. 

E . 
(keV) 

0.082 

0. 15 

0.25 

0.35 

0.45 

0.55 

0.65 

0.75 

0.85 

0.95 

1.5 
2.5 

3.5 

4.5 

5.5 

6.5 
7.5 

8.5 
9.5 
15.0 

21.5 

-So 
(xl0-<) 

0.94 

0.99 

1.19 

0.93 

0.99 

1.18 

1.04 

1.12 

0.91 

0.99 

1.03 

0.93 

0.92 

0.97 

0.94 

0.97 

0.96 

1.02 

1.00 

0.94 

0.93 

<St 
(xl0-<) 

1.85 

1.95 

2.33 

1.81 

1.94 

2.31 

2.04 

2. 19 

1.78 

1.94 

2.01 

1.82 

1.80 

1.89 

1.84 

1.90 

1.87 

2.00 

1.96 

1.83 

1.82 

Tf'3-' 
(meV) 

161 
201 

269 

237 
362 

447 
315 

273 
233 
166 

305 
339 

423 

363 
320 

340 
281 
262 

300 
327 
339 

(meV) 

89 
111 

149 

131 

200 
247 

174 
151 
129 
92 

168 

188 
234 

201 

177 
188 

155 
145 
166 
181 

187 

(meV) 

174 

217 

290 
256 

391 
483 

339 

295 
251 
179 
329 

366 

456 
392 

345 

366 
303 
282 

324 
353 
366 

ft"*' 
(meV) 

72 

90 
120 

106 
162 

200 

141 
122 

104 
74 

136 
152 

189 

162 

143 
152 

126 
117 
134 
146 
152 

(meV) 

161 

201 

269 
237 

361 

447 

315 
273 

233 
166 
305 

339 

423 

363 

320 

340 
281 
262 

300 
327 

339 

Tf's+' 

(meV) 

89 

111 
149 

131 

200 
247 

174 

151 
129 
92 

168 

188 
234 

201 

177 

188 
155 

145 
166 
181 
187 

<7t 

(b) 

54.49 

45.04 

42.69 

31.99 

30.91 

32.40 

28.44 

28.51 

24.48 

24.87 

22.60 

19.34 

18.12 

17.66 

16.95 

16.70 

16.30 

16.33 

16.00 

14.89 

14.32 

(7f 

(b) 

25.40 

21.03 

20.92 

13.34 

13.95 

15.57 

11.71 

11.28 

8.31 

7.66 

7.53 

5.47 

4.87 

4.37 

3.77 

3.66 

3.23 

3.18 

3.11 

2.54 

2.28 

<7. 

(b) 

16.50 

11.45 

9.02 

6.36 

4.77 

4.49 

4.44 

4.75 

3.98 

4.75 

2.90 

1.94 

1.46 

1.47 

1.40 

1.30 

1.33 

1.38 

1.22 

0.95 

0.84 
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modification on the fission cross sections above 6 M e V . Here w e give a brief review of his 

evaluation and our modification. Matsunobu examined the experimental total cross sections and 

adopted the data measured by Uttley^) between 1 keV and 1 M e V , by Schwartz ̂  a/.̂ s) between 

500 keV and 15 M e V , and by Foster and Glasgow*"*" between 2.5 M e V and 15 M e V . Dividing 

the energy region into some appropriate intervals, he obtained the cross-section curve in each 

interval by applying the least squares method with the third or fourth order polynomials in the 

neutron energy. 

Matsunobu selected the fission cross sections measured after 1965. H e used the data by 

relative measurements to shape the cross-section curve and determined the cross-section values 

from the absolute measurements. H e noticed that some remarkable discrepancies existed among the 

data in the energy range below 100 keV as seen in Fig. 3-1. However, most of the data published 

after 1965 agree fairly well with each other and show lower values than Davey's evaluation^'?). 

In particular, the agreement is good in the energy range from 55 to 80 keV. Hence these new 

data were adopted below 100 keV. 

Scatter among the experimental data from 100 keV to 1 M e V is fairly large as shown in 

Fig. 3-2. Extremely low data by PoenitzS'"* were not taken into account in Matsunobu's evalua

tion. H e also abandoned the data by Kaeppeler^s) between 500 and 700 keV, because they deviated 

from global tendency of the fission cross sections. Near 1 M e V , agreement is satisfactory among 

the experimental data. Matsunobu obtained the cross-section curve by using the least squares 

method with polynomials. H e divided the energy range into 10 intervals and decided the order 

of the polynomials in each interval so that the cross-section shape might be reproduced. The 

results of Matsunobu's evaluation are also shown in Figs. 3-1 and 3-2. 

Above 6 M e V , there are large discrepancies among existing evaluated data. Recently, a new 

measurement was reported by Czirr and Sidhu^M who paid much attention to obtain the correct 

shape of the fission cross sections. The JENDL-1 compilation group adopted their data and 

normalized them to Matsunobu's data between 3 and 5.4 M e V . Consequently, the data by Czirr 

and Sidhu were reduced by about 2 % from the values reported in their paper. The adopted 

data in JENDL-1 are shown in Fig. 3-3 with those in ENDF/B-IV and Sowerby's evaluation^". 

They agree well with each other. 

In most cases, the capture cross sections have been included in the measurements of the a-

value, i.e., the capture to fission ratio. Therefore, Matsunobu made evaluation on the a-values 

and then obtained the capture cross sections by multiplying them by his evaluated fission cross 

sections. H e performed this procedure below 1 M e V where some experimental a-values were 

available. Above 1 M e V , however, there were no available data for both the a-values and the 

capture cross sections. Although Matsunobu carried out the statistical model calculation to get the 

capture cross sections, he did not take the results of the calculation, but took tentatively the data 

of ENDF/B-111 since the calculation failed to reproduce the shape of the a-values below 1 M e V . 

Before doing evaluation on the elastic and inelastic scattering cross sections, Matsunobu ob

tained the (n, 2n) and (n, 3n) reaction cross sections by using the experimental data measured by 

Mather e? a/^). H e drew smooth curves passing through the experimental data in an eye-guide 

method. 

There were some experimental data on the elastic scattering cross sections between 200 keV 

and 2.3 M e V , and on the inelastic scattering cross sections between 130 keV and 7.5 M e V . Using 

these experimental data, the data for the total cross sections and for the other partial cross sections 

already evaluated by him, Matsunobu obtained the evaluated elastic and inelastic scattering cross 

sections from 1 keV to 15 M e V . H e divided the energy range into several intervals and used 

some appropriate methods to estimate the cross sections for each interval. Details are given in 
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Fission Cross Sections of ^ U from iO to !00 tt$V 

e 

10 20 30 40 50 60 70 80 90 !00 HO 

En tkeV! 
F!g. 3-] Fission cross sections of ̂ U from 10 to 100 keV. Four evaluations are plotted with the experi

mental data. Solid curve shows JENDL-1 data, dashed curve is ENDF/B-111, one dot curve is a 
Russian evaluation, and two dots curve shows Davey's evaluation̂ ?'. 

'.7 
Fission Cross Sections of s^U f,M, too heV to L4 M e V 

O) L4 '5 02 03 01 05 OS 07 06 Q9 t.0 ).t 

E, (MtV) 
Fig. 3-2 Fission cross sections of ̂ ^U from 100 keV to 1.4 MeV. Four evaluations are plotted with the experi

mental data. Four different curves correspond to the same works as those mentioned in Fig. 3-1. 
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TABLE 3-29 Optica) potentia! parameters for ̂ U . 

Vo=40. 0512-0.2301E.+0.0109E.2 (MeV) 

TVs=8.7702 (MeV) 

Vso=13.6953 (MeV) 

ro = 1.3526 (fm) 

rs=1.3466 (fm) 

r so = 1.0885 (fm) 

ao=0.4972 (fm) 

as=0.4169 (fm) 

aso=0. 5003 (fm) 

TABLE 3-29 Level scheme'^' of ̂ =U. 
boms 

gr-

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

E (MeV) 

0.0 

0.00008 

0. 0131 

0. 0462 

0. 0517 

0. 0817 

0.1030 

0.1293 

0.1504 

0.170 

0.1714 

0.1970 

0.2253 

0.248 

0.2946 

0. 3329 

0. 3673 

0. 3935 

0.4145 

0.4268 

0.4743 

0. 5333 

0.652 

0.658 

0.771 

Levels above 900 keV are assumed 

7/2-

1/2+ 

3/2+ 

9/2-

5/2+ 

7/2+ 

11/2-

5/2+ 

9/2+ 

13/2-

7/2+ 

11/2+ 

9/2+ 

15/2-

13/2+ 

5/2+ 

7/2+ 

3/2+ 

9/2+ 

5/2+ 

7/2+ 

9/2+ 

3/2-

1/2+ 

1/2+ 

to be overlapping. 

tMaV) 

Fig. 3-3 Fission cross sections of ̂ ^U from 1 to 15 MeV. 
Open circles show an evaluation work by 
Sowerby and Patrick"", and closed circles are 
experimental results by Czirr and Sidhû '̂. 
JENDL-1 data are shown with a solid curve, 
and Matsunobu's evaluation is a dashed curve. 
A dotted curve shows ENDF/B-IV. 

ref. 213). H e estimated also the angular distributions of the elastic and inelastic scattering cross 

sections. H e made optical model calculations with the potential parameters shown in TABLE 3-28. 

This set of the parameters was obtained so as to reproduce the evaluated total cross sections. 

Numbers of prompt neutrons per fission were estimated with four linear functions of the 

energy which were respectively denned in each of four divided energy intervals^*. Numbers of 

delayed neutrons per fissions by Schatz^ were adopted. 

Uranium-238 

Evaluation of the neutron nuclear data for this nuclide had been made by Y. Kanda^' as 

one of the most important works in JN D C . H e prepared the evaluated data between 1 keV and 

20 M e V , and the JENDL-1 compilation group adopted most of his evaluated data except for the 
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data below 46.5 keV where unresolved resonance parameters were needed. The resolved resonance 

parameters and the cross sections in the thermal region were taken from ENDF/B-IV, according 

to a recommendation of a person in charge who had watched and examined the status of the 

resonance parameters of *^U as one of the activities in the working group of JNDC. 

Unresoived resonance parameters 

The unresolved resonance parameters were given in the energy range between 4 keV and 

46.5 keV. Although the resolved resonance parameters have been measured up to about 6 keV, 

the parameters in ENDF/B-IV were given only below 4 keV. Therefore, the unresolved resonance 

region in JENDL-1 was set above 4 keV. The upper energy of 46.5 keV was decided owing to 

a requirement from the reactor calculation. The subthreshold fission was neglected in this evalua

tion, and the ratio of the s-wave to ^-wave neutron strength functions was assumed to be a 

constant which was given from the values recommended in B N L 325, 3rd edition/) Besides, we 

fixed three parameters of D ^ = 20.8eV, r.,, = 2.3meV and R = 9.184fm. 

Under these conditions, the j-wave strength functions were searched for so as to reproduce 

appropriate experimental total and capture cross sections. The total cross sections were taken 

from the experimental data by Uttley e^ <3/.'s°\ and the capture cross sections were from Moxon^^^\ 

while Kanda had made the evaluation for the capture cross sections on the basis of the data by 

Fricke ^ a/.-^ The energy dependence of the former data seemed to be favorable to the results 

of the calculations. The strength functions thus obtained are given in TABLE 3-30 with the cross 

sections calculated from these strength functions. The calculated total and capture cross sections 

are shown in Figs. 3-4 and 3-5 with the experimental data. 

Fast region 

A s a lot of experiments were made for the total, capture and fission cross sections, Kanda 

made his evaluation work on the basis of the available experimental data for these cross sections. 

O n the other hand, since only a few experimental data were available for the elastic and inelastic 

scattering, (n, 2?;) and (??, 3n) reaction cross sections, he used the theoretical calculations for these 

quantities. 

The total cross sections below 500 keV were evaluated on the basis of the experimental data 

by Uttley <?; a/.*""' and Whalen <?; a/.^> Below 100 keV, however, the JENDL-1 compilation 

group modified his results slightly so as to connect smoothly to the cross sections calculated from 

TABLE 3-30 Unresolved resonance parameters and the calculated cross sections of *^U. 
Fixed parameters: D.b, = 20.8eV, f^ = 2.3meV, R=9.1840fm. 

(keV) 

4 

5 

6 
7 

8 

9 
10 

12 

15 

17 

20 

25 

30 
35 

40 

46.5 

(xl0-<) 

0.93 

0.95 

0.94 

0.94 

0.93 

0.93 

0.93 

0.95 

0.98 

1.00 

1.01 

1.05 

1.08 

1.10 

1.14 

1.17 

6-, 
(xl0-<) 

1.57 

1.61 

1.60 

1.59 

1.59 

1.59 

1.59 

1.62 

1.66 

1.69 

1.71 

1.79 

1.83 

1.87 

1.94 

1.99 

ft 

(b) 

16.80 

16.30 

15.80 

15.40 

15.10 

14.85 

14.65 

14.38 

14.00 

13.96 

13.75 

13.55 

13.35 

13.20 

13. 10 

12.95 

(b) 

1.03 

0.94 

0.86 

0.80 

0.76 

0.72 

0.69 

0.65 

0.60 

0.57 

0.53 

0.48 

0.44 

0.41 

0.38 

0.35 

<7„! 

(b) 

15.77 

15.36 

14.94 

14.60 

14.34 

14. 13 

13.96 

13.73 

13.50 

13.39 

13.22 

13.07 

12.91 

12.79 

12.72 

12.59 
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Fig. 3-4 Tota! cross sections of ̂ U . Triangls show very o)d data by Henkel ^ tz/. (PAy^. ̂ ?^f. ?4 (1954) 

141). Cross-section curve extrapotated from fast region is adjusted in the adjusted region so as to 

connect smoothly to the cross sections from unresolved resonance region. 

1 ! — ) l I ) ! )] 1 1—I ! ! I ! H ! ! — ) ) < ! ) ! ] 1 I—I I I , I L 

Present 

Kanda 

ENDF/B-TV 

- Resolved 

-Resonance -

Unresotved 

Resonance-
< < ' < ' ' 

Adjusted 

i i : i : : i I 

10* En(eV) 

Fig. 3-5 Capture cross sections of ̂ U . Three evaluations are plotted with the experimental data. Symbols 
of the data discussed in the text are # for Moxon^', x for Fricke <% a^s', ̂  for Menlove and 
Poenitz^s', and V for Panitkin t* o^.^' 
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the unresolved resonance parameters. Between 500 keV and 4.5 M e V , Kanda adopted the data 

measured by Kopsch <?̂  a/.— '' because their experimental condition seemed to be the best concerning 

the inscattering. The data measured by Whalen <?̂  a/, and by Foster and Glasgow**") agree with 

those by Kopsch ^ a/. The data by Foster and Glasgow were taken between 4.5 M e V and 15 M e V , 

and the data by Bratenah! ĉ  a/.^> and by Peterson ̂  a/.̂ s) were mainly adopted above 15 M e V . 

Kanda had worked out the evaluation of the fission cross sections in 1972 on the basis of 

the experimental data. Ratio measurements of ^ U fission to ̂ U fission were multiplied by the 

fission cross sections of ^"U evaluated by Davey"'^, in order to induce the fission cross sections 

of ^ U . T w o ratio measurements were released after his evaluation over a wide energy range. 

One was carried out by Coates ĉ  aA^' in the energy range from 600 keV to 20 M e V . Meadows^") 

measured the ratio in the energy range from 1 to 10 M e V . H e obtained, in particular, the ab

solute values of the ratio in the energy region 2 to 3 M e V . His results agree well with the ratio 

data by Poenitz and Armani-^'*, Jarvis^\ and White and Warner^"). The JENDL-1 compilation 

group adopted the shape of the data by Coates ^ <x/., and increased them by 3 % so as to fit in 

with Meadows' data between 2 and 3 M e V . The adopted curve of the ratio data is shown in 

Fig. 3-6. The cross sections of "^U were obtained from this curve by using the fission cross 

sections of "^U adopted in JENDL-1. The fission cross sections of JENDL-1 are compared with 

the other evaluations in Fig. 3-7. The data of JENDL-1 are larger than the other evaluated data 

from 7 to 12 M e V and are smaller from 14 to 18 M e V . The small values near 15 M e V are due 

to the small fission cross sections of ^ U ;̂  JENDL-1. 

As mentioned above concerning the capture cross sections, Kanda adopted the data by Fricke 

^ aJ. below 1 M e V , because the -S/7V ratios of their y-ray detector were better than those in the 

experiment by Moxon. Besides, their data agreed with the data measured by Menlove g? aJ.^' 

and Panitkin g; a/.̂ ') in spite of the different methods. However, the data by Moxon were adopted 

in JENDL-1 below 46.5 keV by taking account of the energy dependence of the calculated cross 

sections in the unresolved resonance region. The capture cross sections in JENDL-1 were mainly 

taken from Kanda's evaluation^' above 46.5 keV, but his data were slightly modified between 

46.5 and 200 keV so that the cross-section curve might connect smoothly to the curves below 

and above this region. 

The inelastic scattering cross sections up to 3 M e V were adopted from the optical and statistical 

model calculations by Igarasi e^ <zJ.^) The optical potential parameters and level scheme used 

in their calculation are given in TABLES 3-31 and 3-32, respectively. Since all necessary data were 

prepared below 3 M e V except for the elastic scattering cross sections, the JENDL-1 compilation 

group obtained them by subtracting the capture, fission and inelastic scattering cross sections from 

the total cross sections. 

Above 3 M e V , the JENDL-1 compilation group adopted the data by Kanda for the elastic 

scattering, (n, 2n) and (72, 3n) reaction cross sections. H e took account of the experimental data 

of the elastic scattering cross sections measured indirectly by Batchelor ^ a/.̂ '* and Voigner^s'. 

Kanda adopted the data measured by Knight e; a/.̂ ?) for the (H, 2w) reaction cross sections, and 

the data measured by Mather and Pain^' and the data measured indirectly by White^) for the 

(n, 3?!) reaction cross sections. H e obtained the shapes of cross sections by means of Pearlstein's 

method^ and normalized them to the experimental data adopted above. Using these data, Kanda 

calculated the inelastic scattering cross sections by subtracting the already obtained partial cross 

sections from the total cross sections. The inelastic scattering cross sections thus obtained agree 

well with the experimental data at 14 M e V . 

The angular distributions of elastically scattered neutrons were calculated with the C A S T H Y 

code.9* The angular distributions of inelastically scattered neutrons were evaluated for the first 
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TABLE 3-3) Optical potential parameters for 23STJ 

Vo=40.5(MeV) 

tVs=9.0 (MeV) 

Vso = 15.0(MeV) 

ro = 1.32 (fm) 

rs = 1.32 (fm) 

rso=132 (fm) 

no=0.47 (fm) 

as=0.47 (fm) 

aso = 0.47 (fm) 

Levels above 1.5 M e V are assumed to be overlapping. 

and second excited states on the basis of the experimental data by Guenther and Smith^). The 

isotropic scattering in the center of mass system was assumed for the inelastic scattering for the 

other discrete levels. 

gr. 
1 
2 

3 
4 

5 
6 

7 

8 
9 
10 
11 
12 

13 
14 

15 

16 
17 

18 
19 
20 
21 
22 

23 
24 

25 

R (MeV) 

0.0 
0.0447 

0.148 

0.301 

0.520 

0.680 

0.732 

0.790 

0.838 

0.939 

0.968 

1.006 

1.047 

1.076 

1.100 

1.123 

1.150 

1.190 

1.210 

1.246 

1.272 

1.313 

1.361 

1.401 

1.437 

1.470 

0+ 
2+ 
4+ 

6+ 
8+ 
1-
3-

10+ 

5-
2+ 
2+ 

0+ 
2+ 

2+ 
12+ 

1-
2-

3-
2+ 
4-
5-
2+ 
2+ 
2+ 

14+ 

1-

Neptunium-239 

Y. Kanda performed the primary evaluation on this nuclide. Since the experimental data 

were very scarce, he obtained the data mainly by the theoretical calculations. His evaluated 

data below 4 eV and his recommendation about the fission and capture cross sections were adopted 
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in JENDL-1 without any modification, but the total, elastic scattering, inelastic scattering, (72, 2n) 

and (?;, 3/!) reaction cross sections were recalculated above 4 eV before they were stored in the 

JENDL-1 files. 

Therma! and resonance region 

In the thermal energy region, Kanda adopted the experimental results by Stoughton and 

Halperin'-'") concerning the capture cross sections. H e recommended that the cross sections were 

proportional to 1/v and had a value of 37 barns at 0. 0253 eV. This is due to his adoption of 

an effective cross section of 66 barns for Maxwellian distribution. Since the fission cross sections 

were negligibly small, he made the total cross section to be the sum of the capture and potential 

scattering cross sections. The latter was 

y„s. =4nr(roA'''T . (3.15) 

H e used 7*0 = 1.47 fm and gave the value of 10.5 barns to the potential scattering cross section. 

Since no experimental data had been found in the resonance region, he calculated the aver

age cross sections by using the following formula, 

^ = 2K'^p^(W')-S, ^ ^ 

where ^ stands for a factor representing the effect of the resonance width fluctuation. H e used 

the values of 1.28x10", 2 6 m e V and 15 e V for r „ 7 D , Ty and D, respectively. These were 

estimated from the values given by Lynn^') for ^ N p , 23srj r̂icl ^°Pu. Since the calculated 

value of the elastic scattering cross section was 9 barns and was not different from the value of 

the potential scattering cross section in the thermal energy region, Kanda gave 10. 5 barns to 

the elastic scattering cross sections in the resonance energy region. The capture cross section 

was assumed as follows 

a„y = 435/VE„ (barns), (3.17) 

where .E„ is measured in eV. H e gave 4 e V to the lower boundary of the resonance region. 

Fast region 

In the fast energy region, Kanda recommended the total cross sections obtained from the 

optical model calculations performed by Ohta and Miyamoto^-). H e used this potential in order 

to calculate the inelastic scattering cross sections. The potential parameters and level scheme 

used are shown in TABLES 3-33 and 3-34. Kanda extrapolated the curve of the capture cross 

sections in the resonance region up to 100 keV. H e renormalized the measured cross sections by 

Nagle <^ <2/r'-') at this energy point so as to connect them with those in the resonance region. 

H e estimated the fission cross sections by investigating the energy dependence of the fission 

cross sections for U and Pu isotopes. H e drew the curves of the fission cross sections for the 

several isotopes with a unified energy-scale in which the neutron separation energy ^[Jjc] of the 

TABLE 3-33 Optica] potential parameters for ̂ ^Np. TABLE 3-34 Level scheme of ̂ Np. 

Vo = 45.87-0.2E. (MeV) E (MeV) 

1V[ = 0. 06 (MeV) 

lVs-14. 1 (MeV) (Gaussian) 

H'so = 7.3 (MeV) 

ro^l.27 (fm) 

rt = 1.27 (fm) 

rs = 1.302 (fm) 

rso = 1.27 (fm) 

ao = 0.652 (fm) 

at = 0. 315 (fm) 

as = 0. 98 (fm) 
— n Rt:o ffni's Levels above 430 keV are assumed to be overlapping. 

gr. 0.0 5/2+ 

1 0.03114 7/2+ 

2 0.07112 9/2+ 

3 0.07467 5/2-

4 0.1177 11/2+ 

5 0.1230 7/2-

6 0.1731 9/2-

7 0.2414 11/2-

8 0.320 13/2-
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isotope JC was placed at that of ̂ N p , and the interval of the energy-coordinate for .r was modi

fied by multiplying a factor (Bzn —.Ba^^Np]/^,,—_Bn)E.x]. H e decided the shape of the cross 

sections after he found out the similarity of the cross-section curves in this energy-scale. H e 

decided the absolute values by using the well-known systematics of the cross sections versus 

Z^s/A at 3 M e V . A s to the cross sections of the (n, 2n), (n, 3n) and elastic scattering, he adopted 

those obtained by Ohta and Miyamoto^). 

The evaluated data given by Kanda were examined about their consistency before they were 

adopted in JENDL-1. In particular, the partial inelastic scattering cross sections were calculated 

by taking account of the competing processes, i.e., the capture, Assion, (n, 2n) and (M, 3w) cross 

sections. In this calculation, however, it was found that the sum of the cross sections for the 

above mentioned competing processes exceeded the formation cross section of the compound 

nucleus which was obtained by using the optical potential parameters shown in TABLE 3-33. 

This drawback was due to slightly large values of the (n, 2n) and (n, 3w) cross sections from 

Ohta and Miyamoto. The compilation group removed it by recalculating the (M, 2n) and (w, 3n) 

reaction cross sections so that the self-consistency might be satisfied among the reaction processes 

via the compound nucleus. 

P!utonium-239 

Cross sections were evaluated by M . Kawai^*^ above 1 keV and his evaluation was adopted 

in JENDL-1 above 21.5 keV. M a n y measurements have so far been made for the total and 

fission cross sections and for the a-value (the capture to fission ratio). Kawai evaluated the total, 

fission and capture cross sections on the basis of these experimental data. The theoretical calcul

ation was made for the evaluation of the other cross sections because of scarce experimental data. 

The unresolved resonance parameters were determined by the JENDL-1 compilation group be

tween 598 eV and 21.5 keV. The evaluated data by Ribon and Le C o a ^ were adopted for the 

resolved resonance parameters below 598 eV. The thermal cross sections contained in E N D F / 

B-IV were recommended below 1 eV, except for the capture cross sections which were decreased 

in JENDL-1 in the energy range above 0.5 e V so as to attain the smooth connection with the 

cross sections calculated from the resonance parameters. 

Resonance parameter: 

The resolved resonance parameters evaluated by Ribon and Le Coq^*" were adopted in the 

energy range up to 598 e V according to the recommendation by T. Yoshida^^, w h o had ex

amined the present status of the resonance parameters. The background cross sections were 

applied to the elastic scattering and total cross sections so that the cross sections calculated with 

the single-level Breit-Wigner formula might agree with the results of the calculation with the 

multi-level Breit-Wigner formula. Near 1 eV, the background cross sections were applied to the 

total, capture, fission and elastic scattering so that the calculated cross sections might connect 

smoothly with the cross sections below 1 e V which were given as pointwise data. 

The unresolved resonance parameters were given between 598 e V and 21.5 keV. The 

parameters were determined so as to reproduce the total, fission and capture cross sections 

evaluated by Kawai on the basis of the experimental data. Since the uncertainties of the 

experimental a-values were large, the weight of the capture cross sections was considered 

lower than the weights of the total and fission cross sections in the process of determining 

the parameters. In practice, the fission width and the neutron strength functions were only 

searched for. The ratio of the 5-wave to %<-wave neutron strength functions was assumed to 

keep a constant value which was determined from the values recommended in B N L 325, 3rd 
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edition. According to the analysis^ based on the channel theory of fission, the 0̂ * state has at 

least one open fission channel but the 1+ state has one subthreshold channel. Therefore the 

intermediate structure is expected^) for the Assion width of the 1^ state due to the coupling 

between the excited states in the first and second minima of the Assion potential. In the present 

analysis, only the Assion width of the 1^ state was searched for to reproduce the cross section, while 

the Assion widths of the other states were assumed to be constants^ expected from the channel 

theory. The resonance parameters thus obtained are given in TABLE 3-35 with the cross sections 

calculated from these parameters. The a-values calculated from these parameters are given in 

Fig. 3-8 with the experimental data. 

Fast region 

Kawai made the evaluation of the total cross sections by using the least squares method 

with some polynomials. H e used the experimental data of Uttley^^, Schwartz e^ af.^s', Henkel 

^ <z/.2"s>, Foster and Glasgow*'*"), Smith <?; a/.'"" and Cabe <% gJ.^") 

Before starting the compilation work of JENDL-1, Kawai had compiled the experimental 

data of the Assion cross sections above 1 keV published up to 1973. The data obtained by the 

relative measurement, which will be called relative data hereafter, were combined with the fol

lowing standards in order to deduce the cross sections: the (n, <x) cross section of '°B evaluated 

by Sowerby e^ g/.^'), the Assion cross sections of ̂ U and ̂ U by Matsunobu^) and K a n d a ^ \ 

respectively. Using these experimental data, he tried to obtain the evaluated Assion cross sec

tions. H e divided the whole energy range into some small energy intervals and applied the least 

squares method with a polynomial in the energy .E„ in each interval, giving larger weights to 

the recent experimental data. Below 10 keV, larger weights were assigned to the data by the 

absolute measurements than the relative data, since the uncertainties in the standard Assion cross 

sections of ̂ U were fairly large. 

From 1 to 30 keV, the evaluation was performed by averaging the data measured by T O F 

technique over some small energy intervals, in which the evaluated data were given in the form 

of histogram. From 30 keV to 1 M e V , both of the absolute and relative data were simultaneously 

TABLE 3-35 Unresolved resonance parameters and the calculated cross sections of ^ P u . 

Fixed parameters are D„b. = 2.3eV, r? = 40meV, R = 9.0094fm, rf'°+' = 2800 

meV, r,<°-' = 0 meV, rf"-' = 1000 meV, and r;"-' = 600 meV. 

(keV) 

0.598 

0.65 

0.75 

0.85 

0.95 

1.5 

2.5 
3.5 
4.5 
5.5 

6.5 

7.5 
8.5 

9.5 

10.0 

12.0 

15.0 

18.0 

21.5 

<So 
(xl0-<) 

1.41 

0.90 

0.93 

0.80 

1.32 

1.03 

1.18 

1.06 

1.05 

1.08 

1.03 

1.02 

1.16 

1.08 

1.08 

1.08 

1.09 

1.08 

1.11 

(xl0-<) 

2.49 

1.59 

1.64 

1.41 

2.34 

1.82 

2.08 

1.87 

1.86 

1.92 

1.82 

1.80 

2.05 

1.92 

1.91 

1.92 

1.93 

1.92 

1.97 

(meV) 

33.2 

8.15 

28.4 

44.9 

50.5 

30.4 

13.4 

22.8 

20.1 

14.4 

18.6 

28.3 

29.8 

19.8 

21.2 

19.3 

20.7 

22.9 

21.1 

it 

(b) 

34.06 

24.86 

24.24 

21.60 

28.04 

21.30 

20.11 

17.77 

16.90 

16.48 

15.72 

15.30 

15.71 

15.09 

14.97 

14.60 

14.21 

13.86 

13.67 

(b) 

8.50 

6.99 

5.56 

4.21 

5.60 

3.86 

3.38 

2.39 

2.06 

1.91 

1.62 

1.40 

1.31 

1.20 

1.14 

1.01 

0.866 

0.763 

0.697 

<7f 

(b) 

9.71 

4.54 

5.71 

5.24 

7.94 

4.45 

3.24 

2.82 

2.46 

2.20 

2.07 

2.11 

2.25 

1.91 

1.90 

1.79 

1.73 

1.69 

1.67 

(7,1 

(b) 

14.85 

13.33 

12.97 

12.14 

14.50 

12.99 

13.49 

12.56 

12.38 

12.37 

12.03 

11.79 

11.94 

11.70 

11.63 

11.46 

11.25 

11.05 

10.93 

(7)n 

(b) 

0. 
0. 

0. 

0. 
0. 

0. 
0. 

221 

285 
302 

346 
366 
362 
375 

a 

0.88 

1.54 

0.97 

0.80 

0.70 

0.87 

1.04 

0.84 

0.84 

0.87 

0.78 

0.66 

0.58 

0.63 

0.60 

0.57 

0.50 

0.45 

0.42 
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Fig. 3-8 Alpha values of ̂ ^Pu in the resonance region. Sotid curve shows the present result calculated 

with the unresolved and resolved resonance parameters. 

used. Above 1 M e V , only the relative data were used. The fitted cross-section curve was modi

fied so as to reproduce the experimental data at 5.5 and 14.1 M e V where good agreements were 

observed among many experimental data. 

After his first evaluation, a considerable number of experimental data were reported at the 

conference held at Washington, 1975, and the specialist meeting held at A N L , 1976. Most of 

these new data gave higher values than the evaluated data of Kawai. Taking account of these 

new data, Kawai made reevaluation for the fission cross sections. The adopted data in J E N D L -

1 were these reevaluated ones. Fig. 3-9 shows the adopted fission cross section with other eva

luations as well as the experiments. 

In order to obtain the capture cross sections below 1 M e V , Kawai made evaluation on the 

a-value first, and then combined it with the fission cross section mentioned above. H e made 

the least squares fit with some polynomials to obtain the evaluated curve of the a-value. 

H e gave the large weight to the data of Gwin e% tz/.^* His evaluated data were modified below 

21.5 keV in determining the unresolved resonance parameters. Fig. 3-10 shows this result with 

the experimental data. 

Between 1 and 5.5 M e V , the capture cross sections were calculated on the basis of the 

spherical optical and statistical models. The optical model parameters were determined so as to 

reproduce the evaluated total cross sections. The parameters are given in TABLE 3-36. The level 

density parameters were taken from the values recommended by Gilbert and Cameron'^ and the 

densities were normalized so that the mean level spacings for ̂ P u and 2<°Pu might be reproduced. 

The radiation width of 30 m e V was obtained so as to reproduce the evaluated capture cross sec

tion at 100 keV. The level density parameters and the level scheme used in the calculation are 

given in TABLES 3-37 and 3-38, respectively. The competing processes taken into account were the 

fission, (n, 2n) and (n, 3^) reactions. Above 5.5 M e V , the data of ENDF/B-IV were recommended. 
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TABLE 3-34 Optical potential parameters for ̂ Pu. TABLE 3-38 Level scheme of RMPu. 

Vo=41.15+0.45F.-

=41.91875-0.31 

-0.1825R.3 (MeV; 
375E.-0.009687E 

Ws=7.82-2.71E.+0.82E.3 (MeV) 

=4.48125-0.64875E.-0. 019687E. 

Vso=7.0 (MeV) 

ro = 1.32 (fm) 

rs=1.38 (fm) 

rso = 1.32 (fm) 

ao=0.47 (fm) 

ds=0.47 (fm) 

aso=0.47 (fm) 

E.<2MeV 

.' (MeV) 
E.^2MeV 
E.<2MeV 
(MeV) 
E.^2MeV 

TABLE 3-37 Level density parameters for ̂ Pu and ̂ "Pu. 

a (MeV-') 

J (MeV) 

a (MeV-"2) 

E, (MeV) 

Co 
B. (MeV) 

239pu 

26.53 

0.61 

17.62 

3.74 

8292. 6 

5.66 

ŵpu 

26.93 
1.04 

17.80 

4.17 
11277. 4 

6.53 

Br-
1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 

16 

17 

18 
19 
20 
21 
22 
23 

E (MeV) 

0.0 

0 008 

0 057 

0.076 

0.164 

0.193 

0.286 

0.330 

0.388 

0.392 

0.432 

0.434 

0.463 

0.470 

0.480 

0.486 

0.492 

0.505 

0.512 

0.556 

0.735 

0.759 

0.800 

0.849 

1/2+ 

3/2+ 

5/2+ 

7/2+ 

9/2+ 

11/2+ 

5/2+ 

7/2+ 

9/2+ 

7/2-

5/2+ 
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11/2+ 

1/2-

7/2+ 

11/2-

3/2-

5/2-

7/2+ 

7/2-

3/2+ 

5/2+ 

7/2+ 

9/2+ 

Levels above 875 keV are assumed to be overlapping. 
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Fig. 3-1 ] Inelastic scattering cross sections of ̂ P u. 

Solid curves are the present results. 
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Kawai calculated the inelastic scattering cross sections together with the capture cross sections. 

The results agree fairly well with the experimental data as seen in Fig. 3-11. The JENDL-1 

compilation group adopted his calculation without any modification. The (n, 2n) and (n, 3n) 

reaction cross sections were calculated with Pearlstein's method'^. The obtained cross sec

tions agree well with the experimental data by Mather ^ a/.^^ The elastic scattering cross 

sections were obtained by subtracting the nonelastic scattering cross sections from the total cross 

sections. 

The angular distributions of elastically scattered neutrons were calculated with the computer 

code C A S T H Y ^ ^^j ̂  ,̂gg calculated from the distributions. The isotropic scattering was as

sumed for the inelastically scattered neutrons. 

The JJp-value was evaluated by Kawai using the least squares fitting method. H e renormalized 

the experimental data with the following standards; 

Up = 3.756 for spontaneous fission of ̂ C f , 

Up = 2.8738 for thermal fission of ̂ P u . 

H e fitted a polynomial of the third order in E„ to the renormalized data for two energy 

regions. The results are 

u„=2.87380+0.83192E„+0.071643E„' -0.016536E,,3 , 

E„(MeV)<1.5MeV , (3.18) 
= 2.8621+0.162757En-9.984xl0-<,E,,2-3.178xl0-6R,,3 

E„(MeV)>1.5MeV . (3.19) 

H e adopted the evaluation of ̂ j by Manero and Konshin^"). 

Piutonium-240 

Evaluation was made by T. Murata between 1 keV and 15 M e V , and his evaluated data 

were mainly adopted in JENDL-1 above 46.5 keV. Between 3.19 and 46.5 keV, the un

resolved resonance parameters were provided by the JENDL-1 compilation group. Below 3.91 

keV, the data contained in ENDF/B-IV were recommended both for the resolved resonance 

parameters and for the point-wise data in the thermal energy region. Although a number of 

experiments have been made very recently, the experimental data are not sufficiently numerous 

except for the fission cross section. Hence, Murata evaluated the fission cross sections on the 

basis of the experimental data, and used the theoretical calculations for the other cross sections. 

Resonance parameter! 

The resolved resonance parameters were given in the energy range up to 3.91 keV. The 

parameters of ENDF/B-IV were recommended with the background cross sections by a person 

in charge who had examined the status of the resonance parameters of ̂ °Pu. 

The unresolved resonance parameters were given from 3.91 to 46.5 keV. The parameters 

were determined so as to reproduce the evaluated fission and capture cross sections. The evalua

tion by Murata shown in Fig. 3-12 was adopted as the fission cross sections to be reproduced. 

O n the other hand, the capture cross sections evaluated by Murata seemed to be lower than the 

experimental data below 10 keV and considerably higher from 30 to 120 keV as seen in Fig. 3-

13. It was found in the preliminary calculation that the unresolved resonance parameters repro

ducing the Murata's evaluated fission and capture cross sections gave a very anomalous shape to 

the total cross section. Then, a new evaluation was made for the capture cross section below 

120 keV on the basis of the experimental data by Hockenbury ^ a/.̂ ") and by Weston and 

Todd"^). The present evaluation took the values by Weston and Todd below lOkeV and above 

30 keV, and took the mean values of the two sets of data between 10 and 30 keV. The total 
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cross section evaluated by Murata was ignored, because his cross sections seemed too lwo to 

be connected smoothly to those calculated from the resolved resonance parameters, as seen in 

Fig. 3-14. 

The fission widths and the strength functions were searched for. The fission widths were 

assumed to be the same for all the spin states. The ratio of the 5-wave to ̂ -wave strength 

functions was assumed to be a constant value calculated from the recommended data in B N L 

325, 3rd edition^. The resonance parameters thus obtained are given in TABLE 3-39 with the cross 

sections. A s seen in Fig. 3-14, the total cross sections calculated from these parameters show a 

reasonable energy dependence, but are larger than those evaluated by Murata. 

Fast region 

The total cross sections measured by Smith ^ a/.^^ between 100 keV and 1.5 M e V are 

the only available experimental data for the total cross section above 10 keV. Hence, Murata 

n — t t i i Or 

(barns) 

30 

20 

)0 

[ 

*i 1 ! : : i i i T-n-r-

U 
n 

t 
t 

ri! ! 11 

' ! 

!! 

!i 
11 
LJ 

) JENDL-1 
Murata 

ENDF/B-1V 

Resolved Resonance - --Unresolved Resonance--Adjusted-

: i : i :! 

10̂  10 10̂  10" En teV) 10* 

Fig. 3-]4 Total cross sections of ̂ °Pu. Three evaluated cross sections are shown. 

TABLE 3-39 Unresolved resonance parameters and the calculated cross sections of ^°Pu. 

Fixed parameters are Z?ob, = 13.6 eV, f ?=29.5 m e V and J?=9.18 fm. 

(keV) 

3.91 

4.5 
5.5 

6.5 

7.5 
8.5 

9.5 
12.0 

17.5 

25.0 

35.0 

46.5 

Jo 
(xlO-<) 

1.04 

1.04 

1.03 

0.93 

1.01 

1.04 

1.06 

1.07 

1.06 

1.14 

1.17 

1.15 

.Si 

(xlO-") 

2.66 

2.64 

2.62 

2.37 

2.56 

2.64 

2.71 

2.72 

2.69 

2.89 

2.99 

2.91 

(meV) 

2.44 

2.22 

1.83 

1.65 

1.35 

1.29 

1.38 

2.29 

3.97 

5.23 

5.63 

5.79 

(b) 

17.9 

17.4 

16.8 

15.8 

15.9 

15.8 

15.7 

15.2 

14.6 

14.4 

14.1 

13.7 

<7c 

(b) 

1.72 

1.61 

1.48 

1.32 

1.30 

1.26 

1.23 

1.09 

0.936 

0.819 

0.703 

0.589 

<7f 

(b) 

0.133 

0.114 

0.087 

0.070 

0.057 

0.053 

0.055 

0.080 

0.115 

0.131 

0.122 

0.106 

<7ti 

(b) 

16.05 

15.68 

15.23 

14.41 

14.54 

14.48 

14.42 

14.03 

13.55 

13.45 

13.27 

12.92 

(b) 

0.039 
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TABLE 3-40 Optical potential parameters of 2<°Pu. 

Vo=40.85-0. 053E. (MeV) 

lVs=4.86+0.390E.+0. 230l/E^ (MeV) 

Vso=7.0 (MeV) 

ro = 1.32 (fm) 

rs=1.41 (fm) 

rso = l. 32 (fm) 

ao=0.47 (fm) 

os=0. 47 (fm) 

aso=0. 47 (fm) 

calculated the total cross sections of ̂**°Pu from those of ̂ U evaluated by Kanda^* with the aid 

of the optical model. First, the ratios of the total cross sections of ̂ ^°Pu to those of ̂ ^U were 

calculated with the optical potential whose parameters were determined so as to reproduce the 

evaluated total cross sections of ̂ ^U. The potential parameters are given in TABLE 3-40. Using 

the cross sections of U^s, Murata obtained the total cross sections of ̂ "Pu as follows: 

,T(^°Pu)=,T(-U)x[^^]^ (3.20) 

The cross sections thus obtained were decreased by 3 % so as to fit them to the experimental data 

by Smith ^̂  a/. Murata ignored the structure observed in the experimental data between 500 and 

800 keV by considering the uncertainties due to the resonances of Aluminium that was contained 

in the target used by Smith ^ a/.̂ s) His evaluated cross sections were considerably lower than 

those calculated from the unresolved resonance parameters below 46.5 keV. Therefore, his evalu

ation was adopted above 120 keV, and a smooth curve was drawn with the eye-guide method 

between 46.5 and 120 keV. 

Murata made the evaluation of the fission cross sections on the basis of the many experimental 

data. Although most of the experiments gave the resonance parameters for the subthreshold 

fission below 10 keV, Murata gave the smoothed cross section by averaging the experimental data 

of Byers ̂  aJ.^) and of Migneco and Theobald^). Between 10 keV and 4 M e V , many experiments 

had been made, some of which were measured as the ratio to the fission cross section of ^ U . 

The ratio data were multiplied by the evaluated data of ̂ U given by Matsunobu^s) in order 

to obtain the fission cross sections. The scattering of the experimental data was 10—'25 % in the 

energy range between 10 and 300 keV, 10—^15 % between 300 keV and 1 M e V , and 5 % between 

1 and 4 M e V . Murata obtained a cross-section curve by the eye-guide method with these data. 

Above 4 M e V , the experimental data were scarce. Murata estimated the cross-section shape, by 

considering the contribution of (n, H'/*) and (n, 2̂ /*) reactions by means of the statistical theory 

of fission. The evaluated curve is shown in Fig. 3-12 with the experimental data. 

The experimental data^'^M of the capture cross sections were available only in the energy 

range below 350 keV. Murata evaluated the capture cross sections by the use of the optical and 

statistical models. The level density parameters and the level scheme are given in TABLES 3-41 

and 3-42. The former parameters are different from those given by Gilbert and Cameron. The 

calculated results were normalized to the experimental data at lOkeV. A s shown in F!g. 3-13 and 

mentioned previously, his evaluated cross sections were higher than the experimental data by 

Weston and Todd^s) from 30 to 120 keV. Hence, his evaluation was adopted in JENDL-1 in 

the energy range above 120 keV, and a curve was drawn between 46.5 and 120 keV with the 

eye-guide method so as to pass the experimental data. Above 2 M e V , the calculated cross sections 

were very small, because the collective capture was not taken into account. Murata estimated 

the cross sections in this energy range from those of ̂ U evaluated by K a n d a ^ . 
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Smith ^ <?J.̂ e) measured the angular distributions of the elastically scattered neutrons at 0.4, 

0.6, 0.8 and 1.2 M e V . They obtained the Legendre coefficients of these distributions. Although 

these data could be made use of, Murata made calculations for the cross-section evaluation be

cause he expected large errors of the experimental data above 1 M e V . H e estimated the elastic 

scattering cross sections by the following way. Using the evaluated elastic scattering cross sec

tions of 23SU, he obtained the shape elastic scattering cross sections of ^"°Pu. 

<?s^°Pu)=<7„:(23SU)X '<?s.(̂ Pu) 

.^t(^U). cat. 
(3. 21) 

The calculations were performed with the optical and statistical models. The compound elastic 

scattering cross section was estimated from the evaluated data of total, shape elastic, fission and 

capture cross sections. 

<?cc = {CT —<?se —<?n,f —<?c} X (3.22) 
-Cce"t*C'n-!cal. 

At the final stage of Murata's evaluation, the elastic scattering cross sections were modified so 

that the sum of the partial cross sections might be equal to the total cross sections. 

The inelastic scattering cross sections leaving the residual nucleus in its each excited state 

were estimated with the statistical model calculations and the following relation : 

<?L=<?Sx 
J7tnjcal. 

(3. 23) 

(3. 24) 

where t?^ were obtained from a relation 

The (n, 2?z) and (n, 3n) reaction cross sections were obtained by Pearlstein's method.'^ Then the 

cjn's were normalized to the experimental data by Smith <?;<3/.̂ 6\ w h o measured the inelastic 

TABLE 3-4] Level density parameters of "°Pu and ̂'Pu. 

a (MeV-') 

J (MeV) 

Co (MeV-') 

(A, (MeV) 

2<°Pu 

26.93 

1.04 

1.007x10" 

5.5 

="'Pu 

27.40 

0.61 

1.246x10" 

5.5 

TABLE 3-42 Level scheme of ̂ "Pu. 

E (MeV) 

gr. 
1 
2 

3 
4 

5 

6 
7 
8 
9 
10 
11 

0.0 
0. 0428 

0.1417 

0. 2939 

0.500 

0. 5974 

0. 6489 

0. 7422 

0. 8607 

0. 9003 

0. 9381 

0. 9589 

0+ 
2+ 
4+ 

6+ 
8+ 
1-

3-
5-
0+ 
2+ 

2+ 

2-

Levels above 1.0 MeV are assumed to be overlapping. 
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scattering cross sections from 0.3 to 1.5 M e V and the cross sections leaving the residual nucleus 

in its excited states of energies 42, 140, 300, 600 and 900 keV. Murata obtained finally the total 

inelastic scattering cross sections by summing up the cr̂ 's. In this calculation, he assumed the 

levels above l M e V to be continuum. Fig. 3-15 shows the inelastic scattering cross sections with 

the experiments. 

Ptutonium-241 

The evaluation was made by Y. Kikuchi^) for the full energy range. The experimental 

data published after 1960 had been collected through C I N D A 75. 

Thermo! region 

A considerable number of experimental data exist for the fission and total cross sections below 

1 eV. Kikuchi examined whether or not the experimental data agreed fairly well with each other 

and whether the evaluated cross sections in ENDF/B-IV represented well these experimental data. 

H e found that the data agreed well with each other including the data in ENDF/B-IV and, 

besides, they joined smoothly at 1 eV to those calculated from the resonance parameters described 

below. H e confirmed also that the data in ENDF/B-IV agreed with the values of the recent 

I A E A evaluation for 2200 w/j neutrons by Lemmel^"). Hence he recommended the fission and 

total cross sections given in ENDF/B-IV. 

Since no experimental data were available for the elastic scattering cross sections in this 

energy region, he calculated the cross sections from the resonance parameters. In his calculation, 

the scattering radius of 1.0x10''2 c m was used so as to reproduce the I A E A evaluated value^"' 

for 2200 7K/s neutrons. For the capture cross sections, no experimental data had been reported 

except for the 220077z/s neutrons, and he obtained the capture cross sections by subtracting the 

fission and elastic scattering cross sections from the total cross sections. 

Resonance region 

The resonance parameters recommended in B N L 325, 3rd edition?* were adopted up to 100 e V 

in Kikuchi's evaluation. For the levels whose fission and capture widths were not given in ref. 

7), the fission widths deduced by Blons ̂ ^ a/.̂ *' were adopted with the assumption of fy=:40meV. 

The scattering radius was assumed to be l.OxlO'^cmsoas to give the correct elastic scattering 

cross sections in the thermal energy region. The cross sections calculated from these resonance 

parameters satisfactorily reproduced the experimental fission and total cross sections, but under

estimated the capture cross sections a little. 

The unresolved resonance parameters were given in the range between 100 e V and 21.5 keV. 

The parameters were determined so as to reproduce the evaluated Assion and capture cross sec

tions. A s to the fission cross section, the evaluation below 2 keV was made by averaging the 

data published in 1970's with equal weights. Above 2keV, the data by Blons^^ were adopted. 

The capture cross sections were obtained from the a-values measured by Weston and Todd^*. 

The fission and capture cross sections thus evaluated are shown in Figs. 3-16 and 3-17. 

The s-wave and ^-wave neutron strength functions were searched for with fixing their ratio 

to that obtained from the data recommended in B N L 325, 3rd edition?*. According to the 

analysis^* based on the channel theory of fission, the 3+ state has one open fission channel and 

one subthreshold fission channel, while the 2+ state has two open fission channels. Hence it has 

been expected^) that the intermediate structure might be observed in the fission widths of the 

3+ state. It was found, however, in the preliminary calculation that the structure of a above 1 

keV was too large to be explained by the intermediate structure in the fission widths of the 3+ 

state only. Hence the fission widths of the 2+ and 3+ states were searched for with keeping 
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their ratio as expected from the channel theoryS\ white the fission widths of the ̂ -wave states 

were kept constant. The scattering radius was set as 9.3x10**3cm in this energy region. This 

was obtained from the shape elastic scattering cross sections calculated with the optical model. 

The strength functions and fission widths are given in TABLE 3-43 with the cross sections. 

The total cross sections calculated from these parameters are compared with the experimental data 

in Fig. 3-18. The calculated values are slightly lower than the experimental data above 500 eV. 
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TABLE 3-43 Unresolved resonance parameters and the calculated cross sections of ^Pu. 

Fixed parameters are D.h.=l eV, ̂ = 4 0 meV, R=9.33 fm, ff"-' = 420 meV, 

Tf<2-'=275 meV, Tf"-' = 760 m e V and r<"-'=640 meV. 

(keV) 

0.1 

0.15 

0.25 

0.35 

0.45 

0.55 

0.65 

0.75 

0.85 

0.95 

1.5 
2.5 

3.5 
4.5 
5.5 
6.5 

7.5 

8.5 

9.5 
15 

21.5 

* Cross 

3. 
(xl0-<) 

0.87 

1.08 

1.41 

1.38 

1.35 

1.24 

0.89 

0.94 

0.87 

1.06 

1.18 

1.10 

1.22 

1.31 

0.94 

1.11 

1.12 

1.17 

1.16 

1.28 

1.17 

sections to 

(xl0-<) 

1.52 

1.88 

2.45 

2.40 

2.35 

2.16 

1.55 

1.64 

1.51 

1.85 

2.05 

1.92 

2.13 

2.28 

1.64 

1.93 

1.95 

2.03 

2.02 

2.23 

2.03 

be fitted. 

(meV) 

604 

586 
621 

385 
424 
513 
580 

562 

755 

633 
422 

471 
606 
429 

1150 

980 

606 

828 
577 

495 

613 

(meV) 

417 
405 
429 

266 
293 
354 

400 

381 
522 

438 
292 

325 
419 

296 

795 
677 
419 

572 

398 
342 

424 

(b)* 

8.30 

8.30 

7.79 

7.81 

6.39 

4.90 

3.18 

3.15 

2.38 

2.89 

2.90 

1.98 

1.62 

1.70 

0.816 

0.916 

1.031 

0.90 

0.965 

0.899 

0.690 

(7f 

(b)* 

26.70 

26.70 

26.80 

20.20 

17.70 

15.30 

10.50 

10.19 

9.29 

10.37 

8.38 

6.25 

6.13 

5.37 

4.34 

4.58 

4.01 

4.17 

3.71 

3.33 

2.85 

<7tl 

(b) 

11.90 

12.37 

13.13 

13.47 

13.20 

12.66 

11.70 

11.89 

11.61 

12.01 

12.38 

12.00 

11.95 

12.18 

11.21 

11.36 

11.50 

11.37 

11.45 

11.38 

10.96 

(b) 

46.90 

47.37 

47.72 

41.48 

37.29 

32.86 

25.47 

25.23 

23.28 

25.27 

23.66 

20.23 

19.70 

10.25 

16.37 

16.85 

16.54 

16.44 

16.12 

15.61 

14.50 
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Fig. 3-] 8 Total cross sections of ̂ "Pu. Some sets of the experimental data are shown in an averaged form. 
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TABLE 3-44 Optica] potentia] parameters for ̂ 'Pu. 

Vo = 40. 5 + 0. 5E, (MeV) 

lVs = 8.2 + 0. 5t/E^ (MeV) 

Vso = 7.0(MeV) 

ro = 1.32(fm) 

rs = 1.32(fm) 

rso^l. 32 (fm) 

ao = 0.47(:m) 

as = 0.47(fm) 

aso = 0.47(fm) 

Considering the large discrepancies among the experimental data, one would permit this under

estimation. 

Fast region 

Although there have been made some experiments on the total cross section below 1 keV, no 

measurement has been performed above several keV. Kikuchi made calculation with the optical 

model. H e adopted tentatively the same potential parameters as those used in the evaluation of 

24'Am by Igarasi'°^. It was found that this potential gave satisfactory results for the compound 

nucleus formation cross sections and for the strength functions, and therefore this potential was 

finally adopted. The potential parameters are given in TABLE 3-44. The evaluated curve is shown 

in Fig. 3-18. 

Evaluation of the fission cross section was performed on the basis of the experimental data 

which covered almost the full energy range. Most of these experimental data are given as the 

ratio to the fission cross sections of ̂ U . To obtain the cross sections of ̂ 'Pu, the results of 

these relative measurements were multiplied by the fission cross sections of ̂ U adopted in JENDL-1. 

Below 100 keV the data by Kappeler and PHetschinger^") were adopted, and the deduced cross 

sections agreed with the values of the absolute measurement by Perkin ^ ^J.^°^ at 24 keV. The 

cross-section curve was obtained by the eye-guide method. Between 100 keV and 1 M e V , the data 

by Kappeler and Pnetschinger and by Behrens and Carlson^) were adopted. The cross sections 

obtained from these relative measurements were higher than the data obtained by the absolute 

measurement by Szabo 6̂  a/.^s' between 200 and 400 keV. This discrepancy might be caused 

partially by the present deduction based on the JENDL-1 data of ̂ U which seem to be a little 

higher than those of ENDF/B-IV between 150 and 500 keV. 

Above 1 M e V , the data by Behrens and Carlson^) were adopted. Between 1 and 3 M e V , 

the data of Behrens and Carlson multiplied by the JENDL-1 data agree very well with the data 

from the absolute measurement by Szabo ^ aZ.^) The evaluated curve thus obtained is shown 

in Fig. 3-19 with the experimental data as well as the data in ENDF/B-IV which seem to be 

obtained on the basis of the data by Smith ^? a/.̂ s) above 1 M e V and are higher than the 

JENDL-1 data. 

The capture cross sections up to 250 keV were evaluated by the use of the a-values measured 

by Weston and Todd^^. Above 250 keV, the capture cross sections were calculated^) simulta

neously with the elastic and inelastic scattering cross sections by using the statistical model. The 

level density parameters were taken from the recommendation by Gilbert and Cameron'^. The 

level scheme evaluated by Prince^) was adopted, which is given in TABLE 3-45. The sum of the 

fission, (n, 2n) and (n, 3n) cross sections was given as the cross section of the competing processes. 

The (??, 2n) and (n, 3n) reaction cross sections were calculated with Pearlstein's method.'^ 

The 7-ray transmission coefficient was so renormalized that the calculated capture cross section 

at 250 keV coincided with the value obtained from the experimental data. The results are shown 
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EnteV) 

fig. 3-19 Fission cross sections of "'Pu above 10 keV-
Symbols of the experimental data discussed in 
the text are # for Kappeler and Pnetschinger^', 
x for Behrens and Carlson^' (selected points), 
A for Szabo et a/.̂ *", anj Q for Smith e? cJ.^^ 

TABLE 3-45 Level scheme of ̂ 'Pu evaluated by 
Prince^". 

E (MeV) 

gr-
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

0.0 

0.040 

0.095 

0.163 

0.169 

0.174 

0.231 

0.245 

0.300 

0.335 

0.448 

0.753 

0.828 

0.894 

0.918 

0.941 

5/2+ 

7/2+ 

9/2+ 

1/2+ 

3/2+ 

7/2+ 

9/2+ 

7/2+ 

11/2+ 

9/2+ 

5/2+ 

1/2+ 

1/2-

3/2+ 

5/2+ 

7/2+ 

Levels above 950 keV are assumed to be overlapping. 

in F!g. 3-17 with the experimental data whose errors are ones quoted in the a measurements and 

do not include the errors in the fission cross sections used for the deduction. The calculation 

gives satisfactory agreement with the experimental values below 250 keV. This suggests reliability 

of the present calculation. However, the capture cross section decreases abruptly in the energy 

range above l M e V . The present evaluation m a y underestimate the capture cross section in this 

energy range because of the disregard of the direct capture process. 

The elastic and inelastic scattering cross sections were also obtained by the optical and 

statistical model calculations together with their angular distributions of scattered neutrons. De

tailed discussion on these data was given in refs. 259) and 213). 

Americium-241 

There had been a few works^'"?"'"?*) <-,n evaluation for neutron data before 1975. Available 

experimental data were only for the fission cross section above 100 eV, and resonance parameters 

were merely analysed up to 46 eV". In 1975, the resonance parameters were released up to about 

150eV2?2) and the absorption cross sections were also reported in an energy-averaged form-^>. 

Using the data released before 1975, Igarasi performed evaluation^'^ on the neutron cross 

sections and D-values above 1 keV. Though his result of the fission cross sections was too large 

below 100 keV, the average absorption cross sections were in good agreement with those of Weston 

and Todd^s). In 1976, he and his coworkers made reevaluation"?^ to obtain more reliable results 

in the energy region from 0.0253 e V to 15 M e V . The JENDL-1 compilation group adopted the 

results of this reevaluation work. 

Therma! and resonance region 

There have been some experiments on the thermal capture and nssion cross sections. In the 

evaluation work^> mentioned above, they adopted the data by Harbour g? gJ.^ for the thermal 

capture cross section, and the data by Bak e; a/.̂ s) for the thermal Assion cross section. 

Most data on the resonance parameters released before 1973 had been taken into account in 

B N L 325, 3rd edition?). After this compilation work, Belanova e; a/."??), and Derrien and Lucas"?") 

reported their results. Careful intercomparison among the data of these three literatures showed 
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no serious discrepancy but the values of 2pr„ at 6.745, 7.659, 8.173, 18.167 and 43.294 eV levels 

between the data by Derrien and Lucas and those in ref. 7). For these levels, the former data 

may be more reliable than the latter. The ̂ -wave neutron strength functions were in good 

agreement between these two. 

After these examinations, Nakagawa ^ a/.^^ adopted the data by Derrien and Lucas. For 

the levels not given the 7-ray widths and/or fission widths, average values were taken tentatively ; 

(fy) —43.77±0.12meVand (f[)=0.23meV, respectively. Thus, the resonance parameters were 

prepared below 150 e V for JENDL-1. 

Fast region 

Igarasi'-"'^) estimated the cross sections of the total, fission, capture, elastic scattering, in

elastic scattering, (w, 2w) and (n, 3n) reactions above 1 keV, mainly from the optical and statistical 

model calculations. H e looked for the spherical optical potential so as to reproduce the total 

cross sections which were assumed to be about the same as those of ̂ U ami of ̂ P u below 2.0 

M e V , and were estimated from the coupled channel calculations^) above 2.0 M e V . The neutron 

strength function mentioned above was well reproduced from his potential. The potential para

meters are shown in TABLE 3-46. 

H e reproduced a gross structure of the experimental fission cross sections with the least 

squares method. H e used a cross-section formula*^ composed of the resonance and barrier 

penetration terms. Though his result reproduced the experimental data well, serious disconnection 

appeared in the fission cross sections between the resonance and the fast regions. This was due 

to the strong dependence of his result on the experimental data by Seeger g; aJ.^' which might 

be ten times as large as normal data. Then he reduced artificially these data by multiplying an 

energy dependent factor below 100 keV: 

^-' = °-'S+1.0 + e*pl-^(E.-0..5)I ' ' ^ ' 

where energy -E„ is measured in M e V . Using this modification, he obtained fairly reasonable 

connection between the resonance and epi-resonance parts. Fig. 3-20 shows this result. 

In order to perform the statistical model calculations to obtain the capture, compound elastic 

TABLE 3-47 Level scheme of ̂ 'Am. 

E (MeV) 

gr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

0.0 

0.042 

0.095 

0.158 

0.206 

0.235 

0.272 

0.323 

0.380 

0.475 

0.504 

0.549 

0.625 

0.636 

0.652 

0.653 

0.682 

0.732 

0.822 

5/2-

7/2-

9/2-

11/2-

5/2+ 

7/2+ 

9/2+ 

11/2+ 

13/2+ 

3/2-

5/2-

7/2-

1/2+ 

3/2-

1/2-

3/2+ 

11/2-

11/2+ 

13/2+ 

TABLE 3-46 Optical potential parameters for ^'Am. 

Vo=40. 5 + 0. 5E,(MeV) ro = l. 32(fm) 

lVs = 8.2 + 0. 5t/I\ (MeV) rs = l. 32 (fm) 

Wso = 7. 0(MeV) rso = l. 32(fm) 

ao = 0. 47 (fm) 

<zs = 0.47 (fm) 

a so = 0.47 (fm) 

Levels above 850 keV are assumed to be overlapping. 
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Fig. 3-20 Fission cross sections of ̂ 'Am. Experimental data by Seeger ̂  a^.^' are 

modified below 100 keV (see text). 

and inelastic scattering cross sections, he estimated the (M, 2n) and (n, 3*-) reaction cross sections 

which were used as the competing processes in the calculations. H e used tentatively Pearlstein's 

method*-) to calculate these reaction cross sections. Using these and the fission cross sections as 

the competition, he calculated the capture, compound elastic and inelastic scattering cross sections. 

Level scheme-s--2-*' used here is shown in TABLE 3-47. The level density parameters were taken 

from the Gilbert-Cameron's work*''. The -y-ray transmission coefficient T ? was taken to be 0.35 

at zero neutron energy. The absorption cross sections made from the present results were com

pared with those measured by Weston and Todd. The agreement between the two was very 

good. 

The average cosine of the elastically scattered neutrons was also obtained in his calculation. 

The average number of neutrons emitted per fission was estimated by the following formula: 

D=3.219+0.15E, . (3.26) 

H e derived this formula from the data of ref. 7) and the neutron separation energy 6.66 M e V 

from '-"Am. 

*1 '— ! 

A m ( n . f ) Cross Section 

^ ^ - r ^ 

.d i < 
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4. Conctusion 

Outline of JENDL-1 was presented in the previous chapters. Data compiled in JENDL-1 

were mainly from the evaluation works by the working groups of Japanese Nuclear Data 

Committee (JNDC) and by individuals in various organizations in Japan. Some data, however, 

were recommended from ENDF/B-IV. These ENDF/B-IV data are not included in JENDL-1 

file. Hence these data of ENDF/B-IV should be merged in JENDL-1 when they are needed. 

Contents of JENDL-1 data are summarized in Table 2, where one would see what data should 

be taken from ENDF/B-IV. 

Before releasing JENDL-1, a working group of J N D C had examined the reliability of 

JENDL-1 through benchmark tests on the integral data. Results of this examination were fairly 

satisfactory^-), and showed that JENDL-1 could serve practical use. 

From the viewpoint of nuclear data evaluation, there may be some problems in the data of 

JENDL-1. These may come from the fact that the compilation group had too huge problems of 

JENDL-1 compilation and could not make a fully careful examination on individual data. The 

JENDL-1 compilation group welcomes any comments and suggestions on the basis of experience 

in the practical use of JENDL-1. 

This work has been done under constant support, interest and encouragement of the members 

of Japanese Nuclear Data Committee (Chairman, Dr. K. Tsukada) and related staffs of Japan 

Atomic Energy Research Institute. The authors would like to thank them for their many 

suggestions to promote this work. They are very much indebted to J N D C members for valuable 

discussions and comments. The authors would like to express their appreciation to C C D N 

members for supply of the experimental data. They are also grateful to Drs. K. Harada, S. 

Tanaka, A. Asami and T. Fuketa for their careful reading of the manuscript. 
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Appendix 

Appendix A. Averaged Cross Sections 

Energy averaged cross sections are tabulated with unit in barns. Energy intervals are taken 

between the following energy bounds; 

(1.0, 1.5, 2.0, 3.0, 4.0, 5.0, 6.0, 8.0)xlO"(eV), 

where n runs from — 5 to 7. 

The cross sections are given in TABLES Al-1 to A!-46. The TABLES A2-) to A2-42 show the 

inelastic scattering cross sections for discrete levels up to the 11-th level. The data in last two 

columns are the cross sections for overlapping levels and the total inelastic scattering cross sec

tions. Q-values for each level are given in M e V . 

Data of E N D F / B - I V are recommended in the energy range between asterisks. 

Appendix B. Cross-section Curves 

Figs. B!-l to Bl-150 illustrate the curves for the total, elastic, capture and fission cross sections 

from 10*s e V to 20 M e V . The (n, <x) reaction cross sections for ^Li and '°B are included in Figs. 

B!-7 and Bl-11, respectively. Reaction cross sections for the other nuclides are given in Figs.B2-l 

to B2-45. 





Appendix A. Averaged Croos Sections 

ttwTt*[m=[0[) 
MOSS StCHOH 

TABLE A).1 

H-l 

tOOOO-5-t-0000-2 

tOOOO-
tsooo-
2.0000-
3.0000-
4.0000-
s.oooo-
6.0000-
6.0000-

t.oooo-
t.6000-
20000-
3.0000-
4.0000-
0000 

ooooo-
0.0000-
to< 
tsooo 
l.Of 
3.0) 
4.0t.. 
5.0000' 
6 0000 
0.0000 oooo< 
sooo 

sot 
0 0000 
0 0000 

).5I 
2.01 
3 0̂  
4.01 
S OL 
§0000 
0 0000 

)0< 
).SI 
1.0) 
!.0L — 
4.0000 
soooo 
6.0000 
0.0000 
toooo 
t.sooo 
i.oooo 
3.0000 
4.0000 
5.0000 
6.0000 
0.0000 

t.OOOO 
[ M O O 
10000 
30000 
4.0000 
soooo 
6.0000 
0.0000 
toooo 
t.sooo 
2.0000 
3.0000 
4.0000 
5.0000 
6.0000 
0.0000 

t.oooo 
[5000 

-tsooo-
-20000-
-30000-
-4.0000 
-s.oooo-
-6.0000-
-6.0000 
-t.oooo-

s-t.sooo* 
5-2.0000* 
5-3.0000* 
5-4.0000-
5-50000 
5-60000* 
6-0.0000* 
5 -t.OOOO* 

-t.sooo* 
-2.0000* 
-3.0000-
-4.0000* 
-5.0000* 
-6.0000* 
-6.0000* 

t.5000* 
2.0000* 

t - t.sooo- t 
) - 2.0000- t 
t - 3.0000- t 
) - 4.0000- ) 
) - S.OOOO- t 
) - 00000 ) 
t - 00000- t 
t - t.OOOO* 0 

o - t.sooo* o 
0 - 2.0000* 0 
0 - 3.0000* 0 
0 - 4.0000* 0 
0 - 5 0 0 0 0 - 0 
0 - 6.0000- 0 
0 - 0.0000- 0 
0 - t.OOOO- ) 

t - t.sooo- t 
t - 2.0000- ) 
t - 3 0000 ) 
) - 4.0000- t 
t -.S.OOOO- t 
t - 60000- t 
) - 0 0000- t 
t -t.OOOO- 2 

2 - t.MOO- 2 
2 1 0000^ 2 
2 - 3.0000- 2 
2 4 000*^ 2 
2 - S 0000 2 
2 - 0 0000- 2 
2 0 0000 2 
2 - t.OOOO- 3 

3 - 2 0000* ) 
3 3 0000 3 
3 4 0000 3 
3 - S.OOOO- 3 
3-60000-3 
3-6.0000-3 
3 -t.OOOO- 4 

4 -t.5000- 4 
4-20000-4 
4-3.0000-4 
4-4.0000-4 
4 -S.OOOO- 4 
4-6.0000-4 
4-6.0000-4 
4 -t.OOOO- 5 

109)9* 
2.0047. 
20776-
20730* 
2.0700-
2.0676-
2.0*47. 
2.06)7. 

2.0699. 
2.0S76-
2.0SS9-
10*41-
1.0S29-
2.05)9-
2.0S07. 
2 0 9 S 

20400-
104*)-
2047S-
104*9-
1.04*5-
1.04*1-
1.0466-
2.04S4-

104S0-
20447-
1.0444-
1.044)-
20439-
10436-
20433-
2.0430-

1.042)-
2.040*-
203*1-
2 03*S 
2.03H-
20)03. 
20340-
2.09)6-

2.0194-
10)14. 
200)t-
t.9902-
).9*2). 
)9704. 
)949S-
t.927S-

t.6762* 
t.6tt0* 
t.7472-
t.6649-
t.50S9* 
t.6t66* 
t.4246* 
t.32tt* 

tt72t-
t0223-
6.7)65* 
7..379S* 
6.4973* 
5.0493* 
St6)7* 
4.5)30* 

3 792S* 
3)4S3* 
1.6707. 
2.0049* 
t.7625* 
)S27t* 
t.2736* 
t-0340* 

7.7607-
5.5776 

2 0437* 
2 0437* 
2 0437* 
2 0437* 
2.0437-
2.0437-
2.0437-
2.0431-

2.0431-
1.0431-
1.0431-
10491-
20497-
2.0437-
2.0497-
2.0437-

10431-
1043*-
2043*-
1.043*-
1.049*-
1.0436-
1.0436-

204 3S-
20434 
2.0431-
204)t-
20430-
20419-
20417-
20414-

1.04)*-) 
2.040*- ) 
1 0 9 9 3 ) 
2.09*2- ) 
2.0913- ) 
103*0- ) 
1033*-) 
2.03)3-) 

2.0233- ) 
1.0)19.) 
1.0009- ) 
t.9*0). t 
t.901t- ) 
t-9704- t 
).94*4. ) 
).911S-t 

).0761*) 
).6))1-) 
).1472-) 
t.6*4). t 
t.S0S9. ) 
t.St66-t 
t.4246-) 
)92tt-t 

t)71). t 
t.0223-t 
0.7[6S-0 
7.3794* 
6.4972* 
5.649)* 
5)6)7* 
4.5)96* 

31925-
9t4S3< 
25107-
2.0049* 
t.1624. 
)S11). 
t-1136. 
t.0340. 

7.7)04- t 
S.S774-[ 

t.0290.0 

4.7413-
4.0022-
3 3S66 
20299 
2.493t-
22S30 
20009-
t.7630-

t.soto-
t.l*S4-
).06)3-
0.941)-
1.6624 
1)269 
6 3262 
5.5733-
4.74S7-
4.0007-
3 3SSS 
201*0 
2492)-
2.2S30-
2.000t-
t.762t-

t.S004 
t.2649-
t0609-
09495-
7.0792 
7.t290-
6.3137 
S.S7tt-

4.74)4-
3.9937 
3 34*0 
2.0)90-
2 4020 
22427 
t.9M0-
)75)9-

)4969-
)2740-
t.0700-
6.9647 
7.0245-
<00t!-
6tt69 
S2043 

4.3S97 
3S33S 
2.0250 
22445 
)90t2-
)6543-
)3997-
).)669-

9.)664-
7.0473-
S 4 6 M 
4 4S22 
39S63 
3.740S-
9.5612 
3 4646 

344)9-
342*) 
9 9 5 * 
3.S910-
3*340 
36tOO-
3.5044 
3.3191-
3.0731-
2 7342 



ooss stems 

TABLE A ) . 2 

Li-6 

"a'f']<<i.:]09t 

t*t*GY 
).0O0O-5-].O000-2 

[0000- 2 - [5000 2 
).5000-2-20000-2 
2.0000-2-30000 2 
3.0000-2-4.0000 2 
40000 2-5.0000-2 
50000-2-6.0000-2 
60000- 2 -a.0000 2 
6.0000- 2-).0000- ] 

[0000- ]-).5000- t 
[5000- ] - 20000- t 
2.0000] - 3 0 0 0 0 ] 
3.0000- ] -4.0000] 
4.0000- [-5.0000- t 
s.oooo- t -e.oooo- t 6.0000] - 6 0 0 0 0 ) 
ooooo-i-t.oooo-o 
).0000**0-].5000*0 
[5000*0-2.0000*0 
7.0000* 0 - 3.0000* 0 
3.0000-0-4.0000*0 
4.0000*0-5.0000-0 
5.0000*0-6.0000*0 
6.0000*0-0.0000*0 
0.0000* 0-).0000*) 

[0000* [-[.5000*) 
[5000* [ -2.0000- ) 
20000*] -3.0000*) 
3.0000*) -4.0000*] 
4.0000- ] -5.0000*) 
5.0000* [-6-0000*] 
6.0000* )-6.0C00-] 
a.oooo*)-].oooo-2 
].0000<2-)5000*2 
].SOOO<2-2.0000*2 
20000*2-3.0000*2 
3.0000* 2 - 4.0000* ? 
4.0000*2-5.0000-2 
5.0000*2-6.0000*2 
6.0000*2-00000-2 
0.0000- 2 -[.0000-3 

).O00O- 3-).5000- 3 
)S000-3-2.0000*3 
20000-3-3.0000*3 
3.0000*3-4.0000*3 
4.0000*3-5.0000*3 
5.0000* 3 - 6.0000* 3 
6.0000*3-0.0000*3 
0.0000* 3-).0000- 4 

).0000*4-].SOOO*4 
[5000*4-20000*4 
2.0000-4-30000*4 
30000*4-4.0000-4 
4.0000-4-5.0000-4 
50000-4-6.0000*4 
60000*4-0.0000*4 
0 0000* 4 -[.0000- 5 

[.0000- 5 - [S000- 5 
[5000*5-2.0000*5 
2 0000- 5 - 30000- S 
3.0000-5-4.0000-5 
4.0000-5-50000-5 
60000*5-6.0000*5 
60000- S -a.0000* 5 
00000*5-).0000* 6 

t.OOOO- 6-)5000-6 
).5000- 5-2.0000*6 
2.0000-6-3.0000*6 
30000*6-4.0000*6 
4.0000-6-50000*6 
5.0000*6-60000*6 
6.0000*6-0.0000-6 
a.OOOO- 6 - [0000-7 

[0000- 7 -[.5000- 7 
[5000-7-2.0000-7 

tOtSL 
2.006]- 3 

[3396-3 
[.[295-3 
9.4145*2 
7.90a7-2 
7.0390-2 
6.3642-2 
5.6507-2 
4.9790-2 

4.24)3-2 
3.5774-2 
30022-2 
2 5322-2 
2.23)6-2 
2.0)02*2 
[7924* 2 
[5796- 2 

) 3467. 2 
).)372-2 
9-SS3*-] 
0067?*) 
7.))50*) 
6.4390*) 
5.7229*) 
5.0419*] 

4.3)31.) 
3.6541- ) 
300)0-) 
26)03- ) 
23062- ) 
20926- ) 
)6643-) 
)6465-) 

).4]60-) 
).2011-) 
).02S0-) 
01425-0 
7.7092-0 
7.)23S* 0 
6.4)00*0 
5.7296*0 

4.9935-0 
4.320)* 0 
3.7SS0-0 
32*50-0 
29049-0 
2.7739-0 
2.S406-0 
2.3309-0 

2)096-0 
).9045-0 
].13)6*0 
).5972*0 
).5)95-0 
).4745-0 
].4467-0 
).4659-0 

).7279*0 
3.2743*0 
07944. 0 
3.664]- 0 
2.2536-0 
).1723-0 
).5066-0 
].3S6)-0 

).2696-0 
).2662-0 
).67)0-0 
).9760-0 
2)700-0 
2.0335-0 
].0655-0 
[.7000-0 

[.3792-0 
[.0599-0 

tLasnc 
7.3600- ) 

7.3599-] 
7 3596 [ 
13S90-] 
73597- ] 
73596-) 
7 3596 ) 
7.3595- ) 
7.359S-] 

7.3797-) 
7.4))7-) 
7.445)-) 
7.4774-] 
750)5-] 
7 5207- ) 
1.5431) 
1S600 ) 

7.5799 ) 
7.5025- ) 
7.SOS)-) 
7.5077- ] 
7.5096 ) 
759)]- ) 
7 5929- ) 
7.5947 ) 

7.S946-) 
7.S93)-) 
7.59)5-) 
7.5900- ) 
75009- ] 
7-500.0- ] 
7 5069- ] 
7.5650- t 

75034- ) 
7.5004] 
7.S772-) 
7.5742) 
757)2-) 
1.566)-) 
75644- ) 
7 5 6 0 5 ) 

75530- ) 
7.546)- ) 
7.S36)-) 
7 5 2 6 3 ) 
15)6)- ) 
75017- ) 
1 4 9 H - ) 
1.4047- ) 

7.4676- ) 
7.4502- ) 
7.4364) 
7.4377-) 
7.4636-) 
7.52)3 ) 
7.6192- ] 
6.0105- ) 

9.9634-) 
20435-0 
62337-0 
2900)- 0 
).7673-0 
).3976-0 
].)006*0 
].0674*0 

9.929)-) 
9.90)0-) 
).3)69-0 
).309)*0 
).4022-0 
].21)5*0 
))62)-0 
).0266-0 

1.9967 ) 
603)7- ] 

[NELS 

6)920-3 
].4)6S-] 
5.0376- ) 
6.3622-) 
6.5463-) 
6.5)69-) 
6.0997- ) 

4.0396- ! 
!.7]72-) 

m.2*! m.3h! usstow IX.HBI 'N.')?' 1 captutt 1 i*.Pi 
'a.6344- 2 j 

4.0030-2 
3 3753 2 
263)]- 2 
2 3067 2 
2)027 2 
).90]0-2 
].6077-2 
[4069 2 

].266) 2 
[.0614 2 
a.9521 3 
1.5475-3 
6.6495 3 
60))4-3 
5 3369 3 
4.70)9-3 

4.0030-3 
3 3754 3 
2 63))- 3 
2.3067 3 
2)020-3 
)90)0 3 
)6077 3 
}4069 3 

].266)-3 
].0674-3 
a.9527 4 
7.5475-4 
6649S-4 
60]]4 4 
5.3369 4 
4.70)9-4 

4.0030-4 
3 3754 4 
2.03)]- 4 
2.3067 4 
2)020-4 
]90)0-4 
]6071 4 
].4659-4 

].266)-4 
[.0674-4 
a.9527- 5 
7.5475-5 
S 6495 5 
60[[4-5 
5.3359- 5 
4.70)9-5 

4.0039-5 
3.3754-5 
2.63])- 5 
2.3067 5 
2)020-5 
].90)0-S 
[6677-5 
[4669-5 

)266) 5 
].0674-S 
6.9527-6 
7.S475-6 
6.6495-6 
60])4-6 
5.3369-6 
4.10)9-6 

4.0030-6 
33753 6 
263))- 6 
2*30616 
2)021-6 
).90]0-6 
t.6617-6 
t.4969- 6 

).?66[-6 
].0674-6 

***** 

**** 

[N.Ci i*.ai 
2.6673-3 

)3366- 3 
[.[267.3 
9.4666-2 
7.9607. ? 
7.03)0-2 
6.3562-2 
5.6429.2 
4.97)4.2 

4.2332-2 
35667-2 
2 9933-2 
2 5234-2 
2.2232-2 
2.0096.2 
[764 3.2 
[5720.2 

)3366. 2 
)]264-2 
9.4645- ] 
7.9766.) 
7.0293.) 
6.3S47-) 
5.64)5-] 
4.9702-) 

4.232). ] 
35676-] 
2.992).] 
2.5223.) 
^ ^ ^ * ) 
2.ooaa. ) 
].7a33. ] 
[.S7[[-] 

[3377-1 
[]277. [ 
94575-0 
7.9724. C 
7.0237-0 
6.3S00-O 
5.6377-0 
4.967[-0 

4.2300-0 
35662.0 
29956*0 
25265*0 
2.2306-0 
2 0)97-0 
!.797[. 0 
).5966*0 

].36]3. 0 
].]S00-0 
9.6760- ) 
65324 ] 
7.73)] ] 
7.22)a 1 
6.7075 ] 
6.506) ] 

7.3)S]-) 
[.2306-0 
2.5607-0 
9.0392- [ 
4.66[S-[ 
3.7445- [ 
3)a06-t 
29064 i 

27674-1 
2.6)90-1 
2.[243-[ 
[5267 [ 
[.06)7-] 
6.[975- 2 
5.2062-2 
3.6005-2 

2.9240 2 
[5290-2. 

L ] 6 

**** 

**** 

M 

z 
c 

s 

> m 
^3 



CHOSS StC'tOt 

TABU A!.3 

B-10 

na?maL :]C5! 

mute! 
[.0000- 5 - t.OOOO 2 "* 

[.0000- 2 ^ [-5000- 2 
[5000- 2 - 2.0000- 2 
2.0000 2 * 3.0000 2 
3.0000 2 - 4.0000- 2 
4.0000 2 * 5.0000 2 
S.0000- 2 ^ 6.0000- 2 
6.0600- 2 - 6.0000 2 
6.0000- 2 - [.0000- ) 

)0000- ) - )5000- ) 
[5000 ) - 2.0000- ) 
2-0000 ) ̂  3.0000 ) 
3.0000- [ - 4.0000 ) 
4.0000- ) - 5-0000- ) 
5.0000- t - 6.0000- ) 
6.0000 t - 6.0000- ) 
6.0000- t - [0000. 0 

).0000< 0 ^ [5000- 0 
t.SOOO. 0 * 2.0000. 0 
2.0000. 0 - 3.0000. 0 
3.0000. 0 * 4.0000* 0 
4.0000. 0 - 5.0000. 0 
5.0000. 0 - 6.0000* 0 
6.0000. 0 ^ 6.0000. 0 
6.0O00. 0 - t.OOOO. t 

)0000. ) ̂  t.MOO. ) 
t.SOOO. ) ̂  2.0000. ) 
2.0000. t - 9.0000. ) 
!.0000< t - 4.0000. ) 
4.0000. t ̂  5.0000. ) 
5.0000- ) - 6.0000. ) 
6.0000. t - 6.0000. t 
6.0000. ) ̂  t.OOOO. 2 

t.OOOO. 2 * t.MMO. 2 
].S000. 2 ^ 2.0000* 2 
2.0000. 2 - 3.0000. 2 
! 0000. 2 - 4.0000. 2 
4 0000^ 2 S 0000 2 
5.0000. 2 * 6.0000. 2 
6.0000. 2 - 00000. 2 
60000. 2 - t.OOOO. ! 

{isMO^ ! * 2 OMol ! 
2 0000 ! ! 0000 ! 
!.OOO0. ! - 4.0000. ! 
4.0000. ! - 5.0000. ! 
5.0000. 3 - 6.0000. ! 
6.0000. ! * 6.0000. ! 
0-0000. ! * t.OOOO. 4 

t.0000. 4 - t.5000. 4 
t.5000. 4 - 2.0000. 4 
2.0000. 4 * !.0000. 4 
!.000O. 4 ^ 4.0000. 4 
4.0000. 4 - 5.0000. 4 
5.0000. 4 - 6.0000. 4 
6.0000. 4 - 6.0000. 4 
6.0000. 4 - t.OOOO. 5 

t.OOOO- 5 * t.5000. 5 
tSOOO- 5 - 2.0000. 5 
2.0000- 5 - 30000. 5 
!.00O0- 5 - 4.0000- 5 
4.0000- 5 - 5.0000. 5 
5.0000. 5 - 6.0000. S 
6.0000- 5 - 6.0000- 5 
6.0000- 5 - t.OOOO- 6 

t-0000- 6 - t.SOOO. 6 
t.SOOO. 6 - 2.0000. 6 
2.0000. 6 - !0000- 6 
!.O0O0. 6 - 4.0000. 6 
4.0000. 6 - SOOOO. 6 
5.0000. 6 - 6.0000. 6 
6.0000. 6 - 6.0000. 6 
6.0000. 6 - t.OOOO. 7 

t.OOOO. 7 - [.5000. 7 
t.SOOO. 7 - 2.0000. 7 

iat«L 
t.[63S- 4 

S.469[- 3 
4.6276- 3 
3.66)7- 3 
! 2726- 3 
2 6636- ! 
2.6070. 3 
2.3)47. 3 
2.0394. 3 

t.7!70- ! 
t.4646- ! 
t.2290- 3 
t.0!6S- 3 
4t!)7. 2 
6 2S66 2 
7.3M7. 2 
6 4627. 2 

5 5056 2 
4 644S 2 
! 6966 2 
! 2MS 2 
2.900!. 2 
2 62!*. 2 
2!!t4. 2 
2 066). 2 

t.7S40. 2 
t 46tS. 2 
t 24S6. 2 
t.OSM. 2 
9.2992. t 
6.4247. t 
7.5002- t 
6.6M}- t 

5 6756 ) 
4.6H6- t 
4.067!. t 
! 4 M 0 . t 
) OM*. t 
2.7924. t 
2 5000 ) 
222S0- t 

).M!6. ) 
t.*si:. t 
).4)70. t 
t 22S2. t 
t tO!t. t 
t.0t67. t 
9.2572* 0 
0.4076* 0 

7.4942. 0 
6660S. 0 
6.009!. 0 
s.soto. o 
S.2tS3. 0 
S.0446. 0 
4.9079. 0 
4 6964 0 

4.04)9- 0 
4.6756- 0 
4.6637. 0 
47729. 0 
4.5444. 0 
4)022. 0 
!.444S< 0 
2.69t2. 0 

2.309t. 0 
2.06t4. 0 
2t2S2. 0 
t.7S!6. 0 
t.7466. 0 
t.494t. 0 
t.S400. 0 
t.46!6. 0 

t.4606. 0 
t.4!60. 0 

nas'tc 
2t729- 0 

2)729- 0 
2.[729- 0 
2)729- 0 
2)729- 0 
2)726- 0 
2)726- 0 
2)726- 0 
2)726- 0 

2)727- 0 
2)727- 0 
2)726- 0 
2)725- 0 
2)725- 0 
2)725- 0 
2)724. 0 
2)724. 0 

2)722- 0 
2)720. 0 
2)7)9- 0 
2)7t7- 0 
2)7)S- 0 
2t7)4. 0 
2t7)!. 0 
2t7t2. 0 

2)706. 0 
2)704. 0 
2)700. 0 
2)69S. 0 
2)692. 0 
2)669. 0 
2)66S. 0 
2)660. 0 

2)67!- 0 
2)666. 0 
2 ) 6 M . 0 
2)647. 0 
2 ) M ) . 0 
2)6)6. 0 
2.)6H. 0 
2)626. 0 

2)627. 0 
2 ) M 2 . 0 
2)660. 0 
2)66). 0 
2)7)9. 0 
2t763. 0 
2t6!4. 0 
2t936. 0 

22t46< 0 
2.2444. 0 
2.292!. 0 
2!S94. 0 
2.429t. 0 
2S0t2. 0 
2.6t0t- 0 
2.7570. 0 

30)05- 0 
3)406- 0 
3.66)2- 0 
3 6!26 0 
3.7)42- 0 

**** 

**** 

ttus 

**** 

**** 

IN.2N! 1 iN^tii [ HSStOM 

7t660- 7 

[.6026 5 
3.00)6- 2 

m.wai j [t.tPi ' cwiutt 

1 J t.5509- 0 
7t9t6 ) 
5.0630- t 
5.0653 t 
4.24372 t 
!.777[- t 
3.4t46 t 
3.03tS- [ 
2.6706 [ 

2.2743- t 
t9t73- t 
).606t t 
).3SS7- t 
tt944- t 
[.0796 t 
9.5064- 2 
6 44S6 2 

7t9t6- 2 
6.0630- 2 
5.0664- 2 
4.2672 2 
3.777)- 2 
!.4t46- 2 
!.03tS- 2 
2.6706 2 

2.2743 2 
t.9t7!- 2 
t.606t- 2 
t!5S7- 2 
t)944- 2 
t.0796- 2 
9.5664 3 
6 4456 3 

7t9t6- 3 
6.06M- ! 
S.06S4- ) 
4.2672 3 
!.777t- 3 
3.4)46 3 
3.09)5- 3 
2.5706 3 

2.274! ! 
t.9)7! 3 
t.606t- 3 
t.3SS7- 3 
t.t944- 3 
t-0796- ! 
9 5664 4 
6 44S6 4 

7)9)6- 4 
6.0630 4 
5.0654- 4 
4.2672 4 
3.777). 4 
3.4)46- 4 
3.0!)5- 4 
2.6706 4 

2.274! 4 
).9)7!- 4 
t.606t- 4 
t!SS7 4 
))944 4 
t.0796- 4 
9 5664 5 
6 4456 S 

7t4t6- 5 
6.06)0- 5 
506S4- 5 
4.2672 5 
3777t- 5 
34)46- 5 
30!)S- 5 
2.6706- 5 

2-274) s 
)9)72- S 

it.PI 1 IS.O' 

**** 

**** 

* w * * 

**** 

m.ai 
t.:63t- 4 

5.4M9. 3 
4.6?46- 3 
3.6790- 3 
3.270[- 3 
2.6609- 3 
2.6044- 3 
2.3)2[- 3 
2.0369- 3 

).7!44- 3 
[462)- 3 
[.226!- 3 
[.0336- 3 
9)076- 2 
6.2336- 2 
7.3095- 2 
6.4396. 2 

5.463). 2 
4.6220. 2 
3.6762. 2 
3.2673. 2 
2.6762. 2 
2.60[7. 2 
2 3094. 2 
2 0343. 2 

[.73)6- 2 
[.4595- 2 
[.2237. 2 
).03)). 2 
9.0609. ) 
6.2066. ) 
7.2623. } 
6.4)24. [ 

S.4SS7. ) 
4.5946* ) 
! 6494. ) 
32406. ) 
2.65)0* ) 
2.5756. ) 
2 26!!. ) 
2.0064. ) 

)7064. ] 
).4!47. ] 
).)997. ] 
).0079. ] 
6.6559. 0 
7.9660. 0 
7.072). 0 
6.2)25- 0 

5.2726- 0 
4.4324. 0 
3.7)46. 0 
3.)4)). o 
2.7655. 0 
2.5423. 0 
2.2966. 0 
2.0766- 0 

) 6309- 0 
)5347. 0 

**** 

**** 

9 [0 

"u 60* 

**** 

**** 
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M 
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ciossMcno* 

TABLE A).4 

C-12 

*aTmsi.;[06t 

H)€*C! 
[.0000 5 -[.OOOO- 2 

).oooo-2-).sooo-2 
[.5000-2-2.0000-2 
2.0000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-5.0000-2 
5.0000-2-6.0000-2 
6.0000- 2 -a.0000- 2 
a.oooo-2-t.oooo-t 

[0000- [- [.5000- [ 
[5000 [-2.0000 [ 
2.0000 [-!.0000- [ 
3 0 0 0 0 ) -4.0000- [ 
4.0000 [-5.0000- [ 
S.OOOO-t -6.0000- [ 
6.0000 [-0.0000- [ 
6.0000 [- [.0000*0 

[0000-0-[.SOOO*0 
[.5000*0-2.0000. 0 
2.0000*0-!.0000*0 
9.0000*0-40000-0 
4.0000*0-50000*0 
50000*0-60000-0 
60000-0 -0.0000-0 
6.0000*0- [.0000- [ 

).0000-[-[.SOOO-[ 
[SOOO-t -2.0000- [ 
2.0000*)-!.0000* [ 
!.0000*[ -4.0000* [ 
4.0000* [-S.0000- [ 
5.0000- [ -6.0000- [ 
60000- [ -a.oooo- [ 
60000- [-[.0000- 2 

[0000- 2 -[.5000- 2 
[5000- 2 - 2.0000- 2 
2.0000- 2-!.0000- 2 
9.0000*2-4.0000*2 
4.0000*2-5.0000*2 
5.0000-2-6.0000*2 
6.0000*2-6.0000-2 
0.0000- 2 - [.0000- ! 

[ 0 0 0 0 - ! - [5000- ! 
[.5000- ! -2.0000- ! 
2.0000-!-!.0000- ! 
9.0000*9-4.0000-) 
4.0000- ! -5.0000- ! 
50000- 9 -6.0000- ! 
6.0000- ! -0.0000- ! 
6.0000-!- [.0000- 4 

t.0000*4-[.S000-4 
[-5000- 4 -2-0000-4 
20000- 4-!.0000- 4 
3.0000-4-4.0000-4 
4.0000-4-50000-4 
5.0000-4-6.0000-4 
6.0000-4-6.0000-4 
0.0000- 4-].0000- S 

[0000- S - [5000- 5 
[5000-5-2.0000-5 
20000- 5-!.0000- 5 
30000-5-4.0000-5 
4.0000- S -50000- 5 
5.0000-5-60000-5 
6.0000-5-60000-5 
6.0000- S - 1.0000- 6 

1.0000- 6 -[.5000- 6 
[5000-6-2.0000*6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000- 6 -5.0000- 6 
5.0000*6-6.0000-6 
6 0000-6-6.0000-6 
6.0000* 6 -[.0000- 7 

1.0000* 7 -[.5000- 7 
[5000-7-2.0COO- 7 

TO'HL 
4.7[32- 0 

4.7053-0 
4.7096-0 
4.7025-0 
4.7020-0 
4.70[7-0 
4.70)4-0 
4.70[[-0 
4.7000-0 

4.7006-0 
4.7004-0 
4.7002-0 
4.700[-0 
4.6999-0 
4.6996-0 
4.6997-0 
4.6996-0 

699S0 
4.6994*0 
4.6994*0 
4 6993 0 
4 6999 0 
4.6992-0 
4.6992-0 
4.6992-0 

4.699[*0 
4699[*0 
4.6990-0 
4.6990-0 
4.6999-0 
4.6969-0 
4.6996-0 
4.6966-0 

4.6906-0 
46995-0 
4.6962*0 
4.6979-0 
4.6976-0 
4.697!- 0 
4.6969-0 
4.6962-0 

4.69S[-0 
4.6996-0 
4.69[!-0 
4.6602*0 
4.66S2-0 
4.6622-0 
46776-0 
4.67)5-0 

4.6604-0 
4.6454-0 
4.622[-0 
4.S92S-0 
4.5629-0 
4 5!!4 0 
4.4096*0 
4.4!)p. 0 

4.3264-0 
4)926-0 
39977-0 
3.7497-0 
3.5254-0 
3.3t66-0 
9.0422-0 
2.7?5[- 0 

2.3024.0 
1669)- 0 

**** 

* * * * 

tmsnc 
4.6990-0 

4.6990-0 
4.6990-0 
4.6990-0 
4.6990-0 
4.6990-0 
4.6990-0 
4.6990-0 
4.6990-0 

4.6990-0 
4.6990-0 
4.6990-0 
4.6990- 0 
4.6990-0 
4.6990-0 
4.6990*0 
4.6990*0 

4.6990- 0 
4.6990- 0 
4.6990* 0 
4.6990- 0 
4.6990- 0 
4.6990- 0 
4.6990* 0 
4.6990-0 

4.6990-0 
4.6999*0 
4.6999*0 
4.6999*0 
4.69*9*0 
4.6999-0 
4.6999-0 
4.6907-0 

4.6996-0 
4.6994-0 
4.69*2*0 
4.6979*0 
4697**0 
4.697!* 0 
4.696*- 0 
4.6962-0 

4.69S)-0 
4.69)6-0 
469[2-0 
4.6M2-0 
4.66S2-0 
4.6*2[-0 
4.6776-0 
4.67[S-0 

4.6604-0 
4.64S4- o 
4.622[-0 
4.5925-0 
4.5629*0 
4 5334-0 
4.4696-0 
4.43[9-0 

4.32*4-0 
4.[926-0 
9.9977-0 
3.7497-0 
3.5254-0 
3.3)66-0 
3.0422-0 
2.725)- 0 

2.3024.0 
'.663)-0 

**** 

**** 

l*na 

w**w 

<*.2*i .1.31, .[55)0* ll.NPI cafluM 
[0465 2 

4.66[7-^' 
4.09*6 3 
!.4!77! 
2.6962 3 
2 55!! ! 
2 M 6 ! - ! 
2 049!-! 
[0055- 3 

[.S!74-! 
[.296[-3 
)0*7) 3 
9)64*-4 
*.074!-4 
7.299S 4 
6.490S-4 
S.7094- 4 

4*6)7 4 
4.09*6- 4 
!.4!77-4 
2*9*2 4 
2 55)3 4 
2.90*!- 4 
2.049!- 4 
[.6055-4 

[.5!74-4 
).296)-4 
].097[-4 
9)646-5 
60749-5 
7.2995 5 
6.4605- S 
5.7094 S 

4*6)7-5 
4.09*6-5 
!.4)77-5 
2*9*2 5 
2.SS99S 
2 30*!- 5 
2049!- 5 
[6055- S 

).5!74-S 
].2?6)-S 
).097)-5 
9)646-6 
6.074!- 6 
7.2995 6 
6.4*05-6 
57094-6 

4.66)7-6 
4.09*6 6 
3.4376 6 
2.69*2-6 
2SS!9 6 
2.9003-6 
2.0493-6 
[6055- 6 

)5374- 6 
[296[-6 
[007[-6 
9.[646- 7 
90743-7 
7.2995 7 
6.4605-7 
5.7094-7 

4.66[7-7 
4.0966-7 
3.4977-7 
2.6962-7 
2.5599- 7 
2.9003-7 
2.0493-7 
[.6055-7 

[.5374 7 
[2960 7 

il.O' 

**** 

C -]? 

**** 

**J*_* 

< 

r 
5* 

> 



cwoss stcno* 
TABLE A!.3 

Na-23 

Ha!Et]<n.;tm 

nmct 
t.0000 5-;.3000 2 

1.0000-?-t5000 2 
t-5000- 2 -2.0000- 2 
2.0O00-2-3.0O0O-2 
30000-2-4.0000-2 
4.0000-2-5.0000-2 
50000-2-6.0000-2 
6.0000 2-0.0000-2 
0.0000- 2 - t.OOOO- t 

t.OOOO- t - t.SOOO- t 
t.SOOO- t -2.0000- t 
20000- t -3.0000- t 
3.0000- t -4.0000- t 
4.0000- t -5.0000- t 
5.00M t - 6.0000- ) 
6.0000- t - 6.0000- t 
6.0000- t-t.0000* a 

t.OOOO' 0 - t.SOOO' 0 
t.6000' 0 - 2.0000' 0 
2.0000' 0 -3.0000' 0 
3.0000' 0 -4.0000' 0 
4.0000' 0 -5.0000' 0 
5.0000' 0 -60000' 0 
6.0000' 0 - 60000' 0 
00000' 0 - t.OOOO' t 

t.OOOO' t - t.SOOO' t 
t.SOOO' t - 2.0000' t 
2.0000' t - 3.0000' t 
3.0000' t -4.0000' t 
4.0000' t - 5.0000' t 
S.OOOO' t - 60000* t 
6.0000' t - 6.0000* t 
0.0000* < - t.OOOO* 2 

t.OOOO* 2 - t.SOOO* 2 
) SOOO* 2 - 20000* 2 

4!oooo* 2 - s oooo* 2 
S.OOOO* 2 - 6.0000* 2 
6.0000* 2 - 0.0000* 2 
6.0000* 2 - t.OOOO* ! 

t .0000* 3 - t .SOOO* 3 
t.SOOO* 3 - 2.0000* 3 
2.0000* 3 - 3.0000' 3 
3.0000' 3 - 4.0000' 3 
4.0000' 3 -S.OOOO' 3 
50000' 3 -6.0000' 3 
6.0000' 3 -0.0000' 3 
6.0000' 3 -t.OOOO* 4 

g
g
g
g
g
g
g
g
 

g
g
g
g
g
g
g
g
 

t.OOOO' S - t.SOOO' 5 
t.SOOO' S -2.0000' 5 
2.0000* 5 -3.0000' 5 
3.0000' 5 -4.0000- 5 
4.0000' 5 -S.OOOO' 5 
5.0000' 5 -6.0000' 5 
6.0000' 5 -0.0000' 5 
6.0000' 5-).0000' 6 

?
?
?
?
?
?
?
?
 

g
g
g
g
g
g
g
g
 

t.OOOO- 7 -t.SOOO- 7 

ro!<n. 
4.0426*0 

3.9503*0 
3.0326*0 
3.7143*0 
3.6474.0 
3.6065*0 
3 S 7 4 3 0 
3S364 0 
3.4967.0 

3.4527*0 
3.4)02*0 
3 3660 0 
3.3252*0 
3.2947*0 
3.2706*0 
32423*0 
32)26*0 

3)906*0 
3.t7S9*0 
3)673*0 
3)69)* 0 
3)599*0 
3)S74*0 
3)545-0 
^.)S)3-0 

3)472-0 
3t427. a 
3.t30t'0 
3)337- a 
3)304-0 
3)270' 0 
3)247' 0 
3)2)4-0 

3))69'0 
3))20'0 
9t076'0 
3)039' 0 
3)0)2*0 
!.))00*0 
3)730-0 
3.3S0O-0 

4.3)63-0 
0.79S4-0 
t.4292- 2 
7.4450- t 
t.S790't 
9.7465-0 
7.1641-0 
5.6649-0 

507)7*0 
4.6003-0 
4.3346-0 
4.)703-0 
4.2326-0 
9.5243-0 
4.0)76-0 
3.0525-0 

3.6976*0 
35)49-0 
4.1141-0 
3.SH6-0 
3.3062-0 
3.46S0-0 
6012t-0 
4.[742- 0 

3.20)0-0 
25920-0 
2.7354-0 
2.[396-0 
t.9605-0 
1.0562- 0 
t.6666-0 
1.5292-0 

1.6662-0 

tLMttC 
3.t996*0 

31943 
31646 
3.t733 
3)757 
3)6t6 
3)675 
3)963 
3.200) 

3.2H3 
3.20SO 
3.1977 
3t060 
3t7S0 
3)650 
3)406 
3.1266 

3.M46 
3.1H9 
3)))2 
3))2S 
3.1)30 
3t)S2 
3.X72 
3t)99 

3)209 
3)202 
9))99 
3))00 
3.M66 
3))SS 
3)))6 
!.)))) 
3)079 
3)04) 
3)000 
3.0979 
3.0050 
3))2S 
3)666 
3.35)9 

4.309S 
6.7796 
t.4277 
7.4400 
t.S793 
9.7439 
7.t62t 
5.6646 

507)6 
4.6062 
4 3345 
4.]S67 
4.2323 
9.5t7t 
4.0t76 
3.6575 

3 6956 
3.5)67 
4t2t4 
35t3t 
3-362) 
3 3293 
56446 
3.769t 

2.6202 
t.9934 
7.0330 
t.3t92< 
t.0646< 
9.S206 
7.0094 
S6396 

0 
0 
0 
0 
0 
0 
0 
0 

0 

a 
0 
0 
0 

- 0 
0 
a 0 
0 

- 0 
- 0 
< a 
- a 
< 0 
0 0 

< 0 
- 0 
- 0 
- a 
- a 
- 0 
< 0 

' 0 
< 0 
- 0 
. o 
- 0 
< 0 
- 0 
< a 
a 
a 
2 
t 
t 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
t 

t 

6.t927-t 

t*HB 

626tO-3 
t.37S0-t 
3.662S t 
3.06t2 t 

5.0t70-t 
6.0050- t 
7.024t- t 
6.2t50-t 
0.7S00-t 
6.9499- t 
9t975- t 
6.6425- t 

6.5260- t 

t*.2*' IS.3WI 

06046-3 

'tsstow n.oai ,<.W, M M u * ! 
1.6303*0 

7.564S-t 
6.3626- t 
5.3576- t 
4.5tS4-l 
3.9766- t 
3S936 t 
3t094-t 
26067 l 

2.39)2- t 
2.0tS9- t 
1.6906- t 
t.4253-1 
t-2557-t 
) ) 3 S 2 ) 
)0076-) 
0.6760-2 

7S6)7- 2 
6 376S 2 
S.4044- 2 
4.6336 2 
4)336 2 
37743 2 
33900-2 
3.0242 2 

2.6tS9-2 
2 2429 2 
t.9139-2 
1.6410-2 
14639-2 
t.3367- 2 
12006-2 
t.071t-2 

9 3626 3 
0.2120-3 
7.4072 3 
6 6S2S 3 
6.4675- 3 
6.3003-3 
6367S- 3 
66361-3 

6 7334 3 
1S722 2 
t.4436- 1 
4.9390-2 
4 6395 3 
t.S5t7-3 
2 0443 3 
2.2977 4 

00)29 5 
36623 S 
2.5503 S 
3.6039 3 
3.27S3 4 
7.22S0-3 
9.76t3-5 
1.6666- S 

1.7699 3 
7.9006 4 
7.4162-4 
4 2304 4 
2.603S4 
3.2066-4 
3 2243 4 
22154 4 

19620-4 
2.0446-4 
1.9743-4 
1.7166-4 
t.S397-4 
t.6t23-4 
t.6761-4 
1.7633-4 

2.0302-4 

2.2920-5 
0.6359-4 
9.5540-3 
2.9661 2 
5.4694 2 

6.1046-2 

IM.O< 

5.6195-4 
t.7005- 3 
t.0299- 2 
4.6250-2 

1.2530-1 

wa-23 

MU-OM 
2.9236 2 

2.9236 2 
2.9236 2 
2.9236 2 
2 9236 2 
29236 2 
2 9236 2 
29236 2 
2.9236 2 

2.9216 2 
2 9230 2 
2 9230-2 
2 9230 2 
29236-2 
2 9236-2 
2 9236 2 
2 9236-7 

2 9236 2 
2.9236 2 
2.9236 2 
2.9236 2 
2 9236 7 
79736-7 
7;9230 7 
2.9736- 2 

2 9236 2 
2.9236 2 
2.9736 2 
7.9236 2 
2.9236 7 
7 9736 7 
79736 2 
29736 7 

29236 7 
7.9736 7 
7.9236 2 
2.9236 2 
2.9230 2 
2.9236 2 
2 9236 7 
2.9230 2 

79730 2 
2 9236 2 
29736 2 
7.9736 7 
79236 2 
2.9236 2 
2.9236 7 
7.9736 2 

2.9236 2 
2.9236 2 
2 9236 2 
2.9236 2 
7.9236 7 
2.9736 7 
2.9230-7 
29236-2 

30360 2 
4.9326 7 
6 3219-2 
t.9666- 2 
0 9423 2 
-2710-2 
154tS t 
26696 1 

24707 t 
3.7904-1 
4.6763- t 
4.7969- t 
4.67St-t 
5.7100- t 
S.6371-t 
57394-1 

6.46)5-1 

> 

# 



*a?HtaL;];3] CROSS sn:no* 

TA6LE A).6 

Al-27 

mttci 
[.0000- 5 -[.0000- 2 

[0000- 2 - [5000- 2 
t.SOOO- 2 -2.0000- 2 
20000-2-9.0000 2 
90000-2-1.0000-2 
4.0000 2-50000 2 
S.OOOO 7-6.0000 2 
6.0000 2-6.0000 2 
a.oooo2-].oooo [ 
[0000- t,-t.5000- t 
t.SOOO t -2.0000 t 
2.0000- t -9.0000- t 
9.0000 t -4.0000- t 
i.OOOO- [-5.0000- t 
SOOOO-t -6.0000- t 
60000- t -6.0000- t 
6.0000 t-[.0000-0 

I.OOOO- 0-t.SOOO-0 
t.5000- 0-2.0000-0 
2.0000-0-!.0000*0 
9.0000- 0-4.0000*0 
4.0000*0-5.0000*0 
50000*0-6.0000-0 
6.0000*0-6.0000*0 
6.0000- 0-t.0000- t 

).0000- )-).5000- t 
t.SOOO- t -2.0000- t 
2.0000- t -9.0000- t 
9.0000- t -4.0000- t 
4.0000* t -5.0000- t 
5.0000- t -6.0000- t 
60000* t -00000- t 
60000- t-t.0000- 2 

).0000*2-).S000*2 
t.SOOO* 2 -2.0000* 2 
2.0000*2-9.0000-2 
9.0000*2-4.0000*2 
4.0000*2-5.0000-2 
5.0000*2-6.0000*2 
60000- ? -60000- 2 
6.0000* 2-).0000* 9 

).0000*9-).SOOO*9 
t.SOOO* 9 -2.0000- 9 
2.0000*9-9.0000-9 
9.0000-9-4.0000-9 
4.0000*9-5.0000*! 
5.0000*9-60000-3 
6.0000- 9-00000- 9 
0.0000- 9 -t.0000* 4 

).0000-4-t.5000*4 
t.SOOO* 4 -2.0000- 4 
2.0000-4-9.0000-4 
9.0000- 4 -4.0000* 4 
4.0000*4-5.0000*4 
5.0000*4-6.0000-4 
60000-4-6.0000-4 
0.0000- 4 -t.0000- 5' 

t.OOOO-S- t-5000- 5 
[5000-5-20000-5 
2.0000- 5 -9.0000- S 
9.0000-5-4.0000-5 
4.0000- 5 -5.0000- S 
5.0000- S -6.0000- 5 
6.0000- S -00000- 5 
6.0000- 5 -t.0000- 6 

[0000-6-[.SOOO-6 
15000*6-2.0000-6 
2.0000*6-9.0000-6 
9.0000-6-4.0000-6 
4.0000-6-50000-6 
5.0000-6-60000-6 
60000*6-00000-6 
60000- 6 -t.0000- 7 

10000- 7 -t.SOOO- 7 
[5000-7-2.0000-7 

tOta^ 
22)63-0 

t-6955-0 
t.7672-0 
t.7376-0 
t.7002-0 
[6656-0 
t.6699-0 
t.6404-0 
[6296-0 

t.6tOO-0 
t.S9*S-0 
t.S6t9-0 
t.5690-0 
t.SSS9-0 
t.5*96*0 
tS45t*0 
t.5994. 0 

t.5959-0 
t.S945-0 
t.S924. 0 
t 5296*0 
t.5266-0 
)S24). 0 
) 5)99-0 
t-5t4**0 

)5))4-0 
)S)09-0 
t.St09*0 
].5094*0 
tS06S*0 
t.5076*0 
tS069-0 
t.5045-0 

t.SO35-0 
t.S099-0 
t.SO!0-0 
t.SOZS-0 
t.5020-0 
tsoto* o 
)S0)7- 0 
)S0)6-0 

t.S0t6-0 
t.SOt7-0 
t.5020*0 
t49t6*0 
t.4402-0 
9)962-0 
t.94M-0 
t.2769-0 

t.2299-0 
6.6tS7-t 
60909- t 
).49)6-) 
4.ZS92-0 
22720-0 
2.0M2-0 
tt674-t 

522)2-0 
6.94)2-0 
4.t4S9-0 
9.7S77- 0 
4.4)42-0 
99997-0 
9.65t2*0 
3.4t69-0 

9)5)7-0 
20606-0 
29672-0 
25409-0 
2)767-0 
20250-0 
t-0750- 0 
).7000-0 

).7950-0 
).77)0-0 1 

ti.ast)C 
t.SOOO- 0 

].5000-0 
t.SOOO- 0 
t.SOOO- 0 
t.SOOO- 0 
t.5000- C 
t.SOOO* 0 
t.SOOO. 0 
t.5000-0 

t.SOOO- 0 
t.5000- 0 
t.SOOO- 0 
t.SOOO- 0 
t.SOOO- 0 
[5000-0 
[5000-0 
t.SOOO- 0 

).5000-0 
).5000-0 
].S0O0-0 
).5000-0 
).5000-0 
t.SMO-0 
t.SOOO- 0 
t.SOOO- 0 

t.SOOO- 0 
].SOOO-0 
t.SOOO- 0 
).SOOO-0 
t.SOOO- 0 
t.SOOO- 0 
t.SOOO- 0 
t.SOOO* 0 

t.SOOO* 0 
t .5000* 0 
t.SOOO* 0 
t.SOOO* 0 
t.SOOO* 0 
t.SOOO* 0 
t.SOOO- 0 
t.SOOO- 0 

t.SOOO* 0 
t.SOOO* 0 
t.SOOO- 0 
t.4690-0 
t.4966-0 
9095)- 0 
t.9426*0 
t.2790*0 

].2272-0 
6.706] t 
6.79)9) 
t.4909-t 
4.2S04. 0 
22709-0 
2.0670-0 
).)67t-t 

S.2t69-0 
6.9400-0 
4.t45t-0 
9.7569-0 
4.4t96- 0 
9.9999-0 
3.6509-0 
9.4070*0 

904t7. 0 
2.6)50-0 
25004-0 
t.0404-0 
].9465-0 
).tt50-0 
9.4794 t 
6.029t-t 

6.9029- t 
).029)-0 

[sua i i<t.?<t! n.:*.: t:?MO\ m.xai 1 m.*pi 

] ! 
! 

j 1 
! 

6.6622 3 

t.0992-t 
2.4566- [ 
4.6656- t 
6.9596- [ 
6 ) 9 6 0 ) 
6.7465) 
654SS-) 
7.4796-1 

] 

6.9707- [ 6.7447-9 
9.69)5) 12.5679- t ' 

capiuwt 
70925- t 

32666 [ 
27726 [ 
2.92SS t 
)9605 t 
[7273- t 
t.55)S] 
[9669- [ 
).22]4 [ 

[.0400- t 
07677 2 
7.9S40-2 
6)997 2 
5.4520 2 
4.9979 2 
4.9096-2 
9.9622 2 

9.2066 2 
27726-2 
2 9255 2 
[.9605-2 
t.7272- 2 
t.S6tS-2 
t.9663- 2 
).22]9 2 

[0400- 2 
67577-3 
7.3540 3 
6.[997- 9 
S.4620- 3 
4.9379 3 
4 9096 3 
9 0622 3 

99300 3 
2.665t 3 
2 4S3S- 3 
2.ttt0-9 
t.6660- 3 
[7626 9 
t-6706- 9 
t.6096 9 

t.6266- 3 
t.7275- 3 
2.0)42-9 
2.6034-9 
9405t-9 
:.6t06-t 
6.0097-9 
9 92)9 3 

2.7266 9 
2.7576- 3 
3.95)6 3 
t.4963 2 
2.7279 9 
ttSt9-3 
t-2tt7-9 
2.9066 9 

2 2629 9 
tt626- 9 
7.6759 4 
6.2469 4 
5.2576-4 
9.70)4-4 
9.0949-4 
t.0096- 4 

[2425 4 
[3767-4 
[.0902-4 
6.5044 5 
495)9-5 
67)76-5 
t.0660- 4 
[7063-4 

9.4S76-4 
6.9960-4 

m.M 

0.0000-0 
2 4250 4 
4.5)75-9 
).4S2S2 
9.9500-2 
5 5625 2 
00625-2 

83550-2 
4.6700 2 

[t.O! <S.a; 

0.0000-0 
25000- S 
65000-4 
[7269-2 
6.0600-2 

l.[495 [ 
7.059S-2 

nu-asn 
?.45!2 2 

7443; 2 
24406-2 
2 4305-2 
2 4362 2 
2 4345 2 
2 4332 2 
243)6-2 
2.4299 2 

2.4276 2 
2.42SS 2 
2.4232 2 
2.4209 2 
24)92 2 
24t79 2 
24t63 2 
2.4t46 2 

2.4[24 2 
2.4[02-2 
2.4076 2 
24056-2 
2.4039-2 
24025 2 
240tO-2 
23999 2 

2.397) 2 
2.3949 2 
2.992S 2 
2.9902-2 
2 9666 2 
29672 2 
2 9656 2 
2.9699 2 

2.36)6 2 
2.979S 2 
2.3772 2 
2.9749 2 
2 3792 2 
2.97)9 2 
29709 2 
2.9666 2 

2.3665 2 
2.9642 2 
2.96t6-2 
2.9596-2 
2.9579-2 
2.9566 2 
29550 2 
2 9S99 2 

2.3045 7 
2.229t 2 
2t225 2 
t.9649 2 
t.6656 2 
t.7657- 2 
t.6396- 2 
t.5)99- 2 

t.4697 2 
t.6066- 2 
2.29)6 2 
3.6647 2 
5.8956 2 
6.0662 2 
tlSSt I 
[.60t4- ; 

2.2646-] 
9.0t07-l 
3.6406- t 
3.9696- t 
9.9tt3-t 
39640- t 
4 ) 2 9 7 ] 
45666- t 

5 9 ) 9 0 ) 
72992 [ 

*s 
a 

m 

> m 
?3 



TABLE A 1.7 

Si 

"aTmai.;n<c 
CROSS SCCUOM 

t.OOOO- 5 - t.OOOO- Z 

t.OOOO-
t.SOOO-
Z.0OM-
9.0000-
4.0000-
5.0000-
6.0000-
6.0000-

1.0000 
t.5000-
zoooo-
9.0000 
4.0000-
soooo-
60000-
00000 
i.oooo 
tsooo 
z.oooo 
9.0000 
4.0000 
SOT 

!:a 
).M 
Z O O M 
9.0000 
4.0000 

6^0000 
0.0000 

tsaoo 
z.oooo 
9.0000 
4.0000 
6.0f 
6.0000 
0.0000 

toooo 
tsooo 
z.oooo 
9.0000 
4.0000 
s.oooo 
6.0000 
6.0000 

).0000 
)5000 
20000 
9.0000 
4.0000 
s.oooo 
6.0000 
0.0000 

[0000 
tsooo 
z.oooo 
9.0000 
4.0000 
5.0000 
60000 
6.0000 

t.oooo 
).SO0O 
z.oooo 
9.0000 
4.0000 
50000 
6.MOO 
0.0000 

-1.5000-
-20000-
-9.0000-
-4.0000-
-5.0000-
-6.0000-
-6.0000-

t-l.SOOO 
-z.oooo-

t - 9.0000 
1-4.0000-
i-s.oooo-
t - 6.0000-
t -6.0000-
) - t.OOOO* 
0 - t . 
0 -Z.OOOO 
0-90000 
0-4.0000 
0 -S.OOOO 
0-60000 
0-6.0000 
o-t — 
t-t.sooo 
t-z.rrr; 
t -9.0000 
t - 4 . 
t -6.0000 
t -6.0000 
t -0.0000 

2-t.MOO 
Z - Z O f 
: 90000 
Z -4.0000 
z-s.ot:: 
2-6.0000 
Z -0.0000 
z-tor 
9-t.!t 
9-2.0000 
9 9 Of 
9-4.0000 
9 -S.OOOO 
9-6.0000 
9-0.0000 
9 -t.OOOO 

4-).5000 
4 -Z.OOOO 
4-9.0000 
4-4.0000 
4-50000 
4-60000 
4-60000 
4 -t.OOOO 

s-t.sooo 
s-z.ot:: 
5-9.0000 
5 -4.0000 
S -5.0000 
5-6.0000 
5-0.0000 
5 -t.OOOO 

6 -t.5000 

-z.oooo 
-9.0000 
-4.0000 
-S.OOOO 
-6.0000 
-6.0000 
-t.OOOO 

1.0000*7-].5000* 7 

Z.69)7 

2.4260 
Z.99S6 
Z.96)9 
2.9446 
2.9929 
Z.9ZH 
Z.9095 
Z.264t 

2.2719 
2 2606 
ZZS09 
ZZ494 
Z.ZMO 
Z2999 
2 2909 
2 2260 

2 M 4 0 
2 2240 
2 2246 
2 2247 
2.2247 
2 2247 
2 2247 
2 2246 

2 2246 
2.2244 
22242 
2.2240 
2.2297 
2 22)5 
2 2291 
Z2227 

M M 
M M 

n:: 
M M 
M M 
M M 
2000 
M M 

2 ) M 0 
2)444 
z :::: 
20)26 
)!976 
t.6600 
)6200 
)7400 
).662S 
)6675 
).6O00 
).52S0 
).42S0 
)6500 
)9975 
)3250 

6.0700 
5.6765 
6.6000 
9.6470 
9.06)0 
4)466 
2.7t04 
4.6561 
26959 
94090 
6 49 
190t 
9694 
.1090 
.9064 
.6262 

1.7029 

< 0 

* 0 
< 0 
- 0 
- 0 
* 0 
* 0 
* 0 
* 0 

* 0 
* 0 
* 0 
* 0 
* 0 
* 0 
* 0 
* 0 

* 0 
* 0 
* 0 
* 0 
* 0 
* 0 
* 0 
< 0 

* 0 
* 0 
* 0 
- 0 
* 0 
. o * 0 
* 0 

* 0 
* 0 
* 0 
< 0 
* 0 
* 0 
* 0 
* 0 

* 0 
* 0 
* 0 
- 0 
< 0 
* 0 
- 0 
< 0 

* 0 
* 0 
* 0 
* 0 
* 0 
- 0 
- 0 
)* 0 

- t 
* 0 
* 0 
* 0 
* 0 
* 0 
* 0 
- 0 

* 0 
< 0 
< 0 
* 0 
- 0 
- 0 
* 0 
* 0 

* 0 

2.2000-

22000* 
22000-
22000-
2.2000-
2.2000-
2.2000-
2.2000-
2.ZOOO-

z.zooo-
z.zooo-
z.zooo-22000-
2.2000-
2.2000* 
2.2000* 
2.2000-

2.2000* 
2.2000* 
2 2000* 
2.2000* 
2 2000* 
2 2000* 
Z.2000* 
2.2000-

2.2000* 

2 2000 
2.2000* 
2.2OO0* 
2 2000 
2 2000 
2.2000* 

2 2000* 
2 2000* 
2^000* 
2 2000* 
2 2000 

2.2000* 
2.2000* 

2)0)2* 
2.[497* 
2.0074* 
2.0t)4* 
)W277* 
)6706* 
)0)92-
t.7997* 

1.6622-
t.S079-
1S906-
t.S202-
1.4236-
16404-
t-9907-
19246-

6.6669-
5.6760-
6.6797-
9 6465 
9.0007-
41457-
2.7096-
4.6550-

26996 
9.9624. 
220t7. 
t.5)27. 
)6690-
)2947-
6249t 
6079Z-

56907-

t.1665-
4.6Z6Z 
4.4Z74 
6t66Z-
6.6660-
75491 
6.Z617 
St5t9-

56907- t 6.9749-1 1.0646- Z 

4.611Z-

22907-
t.6606-
1.5779 
1.9297-
1.1714-
10590-
940)9-
0.Z0Z4 

7.05Z4-
S.94S)-
4 9069 
4.Z094-
9.7031-
9.9477-
Z.97Z0 
Z.6169-
ZZZ9S 
t.6797 
1.S767-
t.9299-
tlTtt-
1.0S66-
94002-
02020 

7.0S27 
5.9460 
4.9075-
4.2046-
9.7047-
9 9499 
2.9796 
26t96 

2.29)0 
1.0009-
15777-
1.990t-
tl719-
10S9S-
9.4062 
6.2679 

7.9s90-
66266 
59511-
71996 
6.9t40-
4.6991-
4.02)7-
9)4)0 

26956 
2.4600-
9.7405 
4.SS61-
t.4092-
1.47S7-
5.7554-
9.6620 

9.7070 
4.6S))-
90629-
4.7490-
2 595 
)0400-
6.6020-
).)000-

5.0747 
9S269 
97971 
4.0966 
9940 

4 594S 
4.7044 
50626 

0.0000-
tt494-
4.5664-
5))S4-
9.156)-
9942t-

0.0000-
0.0000-
0.0000-
00000-
00000-

oooco-
0.0000-
0.0000* 
00000-
0.0000* 
0.0000* 
0.0000-
0.0000-

0000-
0000-
6)96-
2969 
S496 
9762-
9964 
0696-

?3 

996) 
9969-
9965-
9967-
9969 
9990-
999Z 
9999 

2 9995 
29997 
2.9999 
2.4001-
2.4002-
24004-
24005-
2.4006 

Z4006 
Z.40)0-
Z.40)Z-
Z.40)4-
Z.40)6 
Z.40)7 
Z.40)6 
Z.40Z0-

Z.40ZZ-
Z.40Z4-

40Z6-
40Z6-
40Z9-
409)-
409Z-
4094-

4041-
4051-
4061-
4071-
"079-
4065 
409Z 

4Z0Z-
4957-
45t9-
4674-
4790-
5026-
5507-

2.60t9-

2.69S0-
91664-
9.S797-
9.990Z 
4.1946 
4.696t 
S.4741-
6.9S96-

6.6574 
t.1674-
t.4600-
t.76t6-
Z.0060 
Z.ZOS4 
Z.467Z 
Z.7496 

9.0290-
9 9905 
4.0S09-
4.6022 
9965 

S.9602 
6.967t-
7.4739-

> 

n. 



TABLE A). 9 

Cr 

MS!n;aL 

;.0000 

;.0000-
).5000-
2.0000-
3.0000-
4.0000-
5.0000 
6.0000 
6.0000 

).0000 
1.5000 
2.0000 
3.0000 
4.0000 
5.0000 
6.0000 
6.0000 

) 0000 
].5000 
2.0000-
3.0000 
4 .0000-
5.0000 
6.0000 
6.0000 

).0000 
).5000 
2.0000 
3.0000 
4.0000 
5.0000 
6-0000 
6.0000 

1.0000 
).5000 
Z.0000 
3.0000 
4.0000 
5.0000 
6.0000 
6.0000 

).0000 
) 5000 
Z.0000 
3.0000 
4.0000 
5.0000-
6.O000-
6.0000< 

t.0000-
) .5000-
2.0000-
3.0000-
4.0000-
5 0000-
6.0000-
6.0000-

).0000-
) 5000-
2.0000-
3.0000-
4.0000-
5.0000-
6.0000-
6.0000-

10000-
].5000-
ZO0OO-
3.0000-
4.0000-
5.0000* 
6.0000-
6.0000-

).0000-

= )Z40 

EtUG' 
5 - [.0000- Z 

2 - )5000- Z 
2 - 2.0000- 2 
2 - 3.0000- 2 
2 - 4.0000- Z 
Z - 5-0000- Z 
2 - 6.0000- 2 
2 - 6.0000- 2 
Z - [.0000- ) 

) - ).5000- ) 
) - 2.0000- ) 
t - 3.0000- ) 
) - 4.0000- ) 
) - 5.0000- ) 
) - 6.0000- ) 
) ^ 6.0000- ) 
) - ).0000- 0 

0 - ).S000* 0 
0 - 2.0000- 0 
0 - 3.0000- 0 
0 - 4.0000- 0 
0 - 5.0000- 0 
0 - 6.0000- 0 
0 - 6.0000' 0 
0 * [.0000- t 

) - ) .5000- ) 
) - 2.0000- ) 
] - 3.0000* ) 
] ^ 4.0000- ) 
] ^ 5.0000- ) 
) - 6.0000- ) 
) - 6.0000- ] 
1 ^ ).0000- 2 

Z - ).5000- 2 
Z - Z.0000. 2 
Z - 3.0000- Z 
Z - 4.0000- Z 
2 - 5.0000* Z 
Z - 6-0000- Z 
Z - 6.0000* Z 
2 - t.0000* 3 

3 - ).5000* 3 
3 - Z.0000* 3 
3 - 3.0000* 3 
3 - 4.0000* 3 
3 - 5.0000* 3 
3 - 6.0000* 3 
3 - 6.0000* 3 
3 - [.0000* 4 

4 - t.SOOO* 4 
4 - Z-0000* 4 
4 - 3.0000* 4 
4 -. 4.0000- 4 
4 - 5.0000* 4 
4 - 6.0000* 4 
4 - 6.0000* 4 
4 - l.OOOO- 5 

5 - 15000* 5 
5 - Z.0000- 5 
5 - 3.0000* 5 
5 - 4.0000- 5 
5 - 5.0000- 5 
5 - 6-0000- 5 
5 - 6.0000- 5 
5 - [.0000- 6 

6 - 1.5000- 6 
6 - Z.0000- 6 
6 - 3.0000- 6 
6 - 4.0000* 6 
6 -. 5.0000* 6 
6 - 6.0000- 6 
6 - 6.0000* 6 
5 - 1.0000* 7 

7 - i.SOOO* 7 

TO'SL 
[33Z4- I 

6.Z3Z6- 0 
7.5375- 0 
6.94)9- 0 
6.4525- 0 
6.)426- 0 
5.9)94* 0 
5.6646* 0 
5.4663- 0 

S.ZZZS* 0 
5.0054. 0 
4.6)55* 0 
4.66Z4. 0 
4.5635- 0 
4.4934* 0 
4.420?- 0 
4.350)- 0 

4.Z740- 0 
4.Z0S0- 0 
4.)46)* 0 
4.0976* 0 
4.067Z* 0 
4.0459* 0 
4.0230* 0 
4.00Z)- 0 

3.960). 0 
3-96)0- 0 
3.9466* 0 
3.9369- 0 
3.9330* 0 
3.93)6* 0 
3.9333* 0 
3.9364. 0 

3.95Z0- 0 
3.9766* 0 
4.020). 0 
4.0657. 0 
4.)566. 0 
4.Z3)6. 0 
4.345Z* 0 
4.5069* 0 

4.9)05* 0 
6)470* 0 
0.6Z79* 0 
2)094. ) 
27)70. ) 
3 3ZZ6- ) 
Z.5426- ) 
).6905. ) 

4.S0Z4. 0 
Z.7740. 0 
3)76). 0 
2.6463. 0 
3.4476. 0 
)07S4. ) 
2-6690. 0 
7.0762. 0 

6.4)6). 0 
6.30)2- 0 
5.3290- 0 
4.56)9- 0 
4.)55). 0 
3.9026- 0 
3.722). 0 
3.6494. 0 

3.7056- 0 
3.7963. 0 
3.66)0. 0 
3.6643. 0 
3.0236- 0 
3.7449- 0 
3.5442- 0 
3.Z)39- 0 

2.7236- 0 

H.OSUC 
3.6336. 0 

3.6336. 0 
3.6336. 0 
3.6336. 0 
3.6336. 0 
3.6336. 0 
3 6336 0 
3.6339. 0 
3.6339. 0 

3 6339. 0 
3 6339- 0 
3-6339* 0 
3.6340. 0 
3.634). 0 
3.634). 0 
3.6342. 0 
3.9343- 0 

3.6345- 0 
3.6346. 0 
3.63SZ. 0 
3.63S6. 0 
3 6!6! 0 
3.6369. 0 
3-0377. 0 
3.63M- 0 

3.6406* 0 
3.64!6* 0 
3.6479. 0 
3.6536. 0 
3.6594. 0 
3.6652- 0 
3.6740. 0 
3.6656. 0 

3.907). 0 
3 9363 0 
3.9676. 0 
4.0S76. 0 
4]3!!* 0 
4.2064. 0 
4.3236. 0 
4.4669. 0 

4.69)5* 0 
5.6057- 0 
6.6034. 0 
2)045* ) 
2.7)03. ) 
3!))0* ) 
Z.53S3* ) 
].6669* ) 

4.495)- 0 
Z.7673* 0 
3)562* 0 
2.6363. 0 
3.4369. 0 
[.0745. ) 
2.6643. 0 
7.0706. 0 

6.4))5. 0 
6.2957. 0 
5.3243* 0 
4.5777. 0 
4)5)0- 0 
3.6973- 0 
3-7052- 0 
3-6054. 0 

3.6049- 0 
3.2657. 0 
3))64. 0 
2.024Z- 0 
2.59)4. 0 
24))4. 0 
2)564. 0 
).6Z69. 0 

)3969* 0 

tt^a 

))I52- 3 
[2396- 2 
3.9370 2 

9.557)- 2 
5.0969- ) 
7.4206- ) 
).0363. 0 
)2296. 0 
)3262. 0 
).3693. 0 
).303)< 0 

9.7664- ) 

S.2S! iH.3t! 

! 

j 

I.6625 2 

).903[ ) 

:aos? stcuot 

*! nssto* 
9.4635- 0 

4.40Z7- 0 
3.70Z6- 0 
3.))Z5. 0 
2.6162- 0 
2.3)45- 0 
2.0662. 0 
).6S)4. 0 
).6366. 0 

)3694. 0 
).)744- 0 
9.625)- ) 
6.304)- ) 
7.30)3- ) 
6594Z ) 
5.67Z3- : 
S.)63Z- ) 

4.40Z0- ) 
3.7067- } 
3))3S- ) 
Z.6Z)6 ) 
Z.3004- ) 
Z0966 ) 
)655)- ! 
[.6333- ) 

)3946- ) 
).)74S- ) 
9.69)3 Z 
6.33Z4- 2 
7.364)- 2 
6.6697- 2 
5.9309- 2 
5.Z63S- Z 

4.4969 2 
3.6399 2 
3.26)5 2 
2.6)50- 2 
2.5306- 2 
2.3390- Z 
Z.)593- Z 
2.0024- 2 

).9069- 2 
3.4)34- ) 
2.45)6 2 
4.9))6- Z 
6.6706- 2 

! 

643Z) 6 

3.1579 3 

).)6)6- 1 
7.4Z46- ? 
3.5756- ? 

7.3470- 3 
6.696Z 3 
).769)- 2 
9.9970- 3 
t.092) 2 
9.5)30 3 
4.6649- 3 
7.6659- 3 

6.567)- 3 
5.4694 3 
4.6977- 3 
4.2)39- 3 
4)0)2- 3 
4)9)6- 3 
4.4)72- 3 
4.6246 3 

5.2605- 3 
3.65)) 3 
2.5757 3 
)6444 3 
).2567 3 
).0703- 3 
6.4644 4 
5.9605- 4 

2.6)69- 4 

COOOO- 0 

00000. 0 
00000- 0 
0.0000- 0 
00000- 0 
0.0000- 0 
0.0000- 0 

0.0000- 0 
0.0000- 0 
0.0000- 0 
S.4375- 5 
4.4567- 4 
2)339- 3 
) 0634- 2 
4.0240- 2 

9.7732 2 

0.0000- 0 
0.0000- 0 
0.0000- 0 
0.0000- 0 
0.0000. 0 
0.0000. 0 
0.0000. 0 
0.0000. 0 

0.0000. 0 

o.oooo. o 
00000. 0 
0.0000- 0 
0.0000- 0 
0.0000. 0 
0.0000* 0 
00000* 0 
0.0000- 0 
0.0000* 0 
00000- 0 
00000- 0 
0.0000- 0 
0.0000- 0 
0.0000. 0 
0.0000. 0 

0.0000. 0 
0.0000- 0 
00000- 0 
0.0000- 0 
0.0000- 0 
00000- 0 
0.0000- 0 
0.0000- 0 

0.0000- 0 
0.0000. 0 
0.0000- 0 
0.0000. 0 
0.0000- 0 
00000- 0 
00000- 0 
00000- 0 

0.0000- 0 
!o.oOoo- o 
!o.oooo- o 
0.0000- 0 
0.0000- 0 
0.0000- 0 
0.3000- 0 
0.0000- 0 

0.0000. 0 
O.OCOO- 0 
00000- 0 
0.0000- 0 
0.0003. 0 
0.0000* 0 
0.0000* 0 
O.OUOO* 0 

0.0000. 0 
0.0000. 0 
0.0000. 0 
0.0000- 0 
00000- 0 
00000- 0 
00000- 0 
0.0000- 0 

00000- 0 
00000- 0 
0.0000- 0 
3.0450- 5 
2.5339- 4 
).3}4S 3 
6.550) 3 
2.4206 2 

5.9446 2 

CS-0 

1.2934 ? 

[.2934- 2 
1.2934- 2 
).2934- 2 
1.2934 2 
)2934- 2 
12934- 2 
[2934 2 
1.2934 2 

).2934- 2 
1.2934- 2 
[Z934- Z 
[Z93S- Z 
)2935- 2 
).293S- 2 
)2935- 2 
)2935- 2 

) 2935 2 
).2935 2 
! 2935- 2 
}.293S 2 
).293S 2 
).293S- 2 
).2935- 2 
1.2935- 2 

)2935 2 
) 2935 2 
1.2935 2 
[.2935 2 
).2935- Z 
).293S- 2 
)2935 2 
[2935- 2 

1 .2937 2 
1.294) 2 
)Z945 2 
)2946 2 
[295! Z 
).Z956 2 
)2967 2 
t.2976 2 

).3043- 2 
[.3)37- 2 
[.3234- 2 
[ 33Z6- Z 
[3396- Z 
[3573 2 
).392) 2 
[ 4)62 2 

).4762 2 
i.5626 2 
[.7590- 2 
2.02)2 2 
2.2930- 2 
2.5755 2 
3.0)00- 2 3.5944- 2 

4.63))- 2 
S.9459- 2 
7.6255- 2 
9.3520 Z 
t.0577- ) 
).[470- t 
)2569 ) 
1.4)67. ; 

).65)3 [ 
Z.6)5)- ) 
4.069Z- ) 
5.5406- ) 
6.SZ69- [ 
7.)560- [ 
7.6663- ] 
7.6756- 1 

7.S369- ) 

> 
M 
X3 



TABLE A 1.9 

Cr-50 

MHmaL:]2't 
c*ossstt'to* 

m*ct 
[.0000-5- [0000-2 

).oooo-2-[.sooo-2 
[SO00- 2 -2.0000? 
7.0000 2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-5.0000-2 
S . O O M 2 - 6 . M 0 O - 2 
6.00M-2-6.00M 2 
6MO0-2-[.0OO0 ) 

t.MM- ) - ) . 5 M 0 ) 
).50M- ) - 2.MM- ) 
2.0000) -3.0M0-) 
3.0OM-)-4.M00- ) 
4.MM t - 5.MM- ) 
S M M ) - t . M M - ) 
6 0 0 0 0 ) - 6 . M O O ) 
6.0M0 )-).0000-0 

) M M * 0 - t.MM* 0 
).5M0* 0 - 2 M M * 0 
2.00M* 0 - 3.MOO* 0 
9 M M * 0 - 4.MM* 0 
4.MM* 0 * 5.MM* 0 
5.MM* 0 - 6.M00* 0 
6.MM* 0 - 6.MOO* 0 
6 0 0 M * 0 - ) . M O O - ) 

) . M M - ) - ) 5 M 0 * t 
t.SOM* t - 2 M M * t 
2.0000*) -3.0000*) 
3.MM* t - 4.M00* t 
4.MM* t - 5.MOO* t 
S.MM* ) - 6.MOO* t 
t.MM* t - 6.MM* t 
6.MM* t - t.MM* 2 

t.MM* 2 - ) M M * 2 
).S6M< 2 - 2 60M* 2 
2 M M 2 - ! M M 2 
9 M M 2 4 M M 2 
4 M M 2 6 0M0 2 
5.00M* 2 - t.MM* 2 
6.0M0- 2 - 6.0M0* 2 
6.MM* 2 - ) M M * 3 

t.MM* ! - t.SMO* 3 
).5M0* ! - 2.MM* ! 
2 . 0 0 M * 3 - 3 M M * 9 
3 0 M 0 * 3 - 4 . M 0 0 - 3 
4.00M-3-S.0000-3 
500M-3-6.0000-3 
6.00M*3-6.0000*3 
6.0000* 3-).MOO* 4 

).0000*4-].5000*4 
).S000-4-2.O00O-4 
2.0000*4-!.0000- 4 
3.0000-4-4.0000-4 
4.MM* 4 - S.MM- 4 
50000*4 -6.MOO- 4 
6.0000-4-6.0000-4 
a.oooo-4-).oooo-s 
[0000- 5 -[.5000- 5 
[5000-5-2.0000-5 
2.0000- 5 -30000- S 
3.0000-5-4.0000-5 
4.0000- 5 -5.0000- S 
50000- 6 -6.0000- S 
6.0000- 5 - 6.0000- S 
0.0000- S-t.0000- 6 

[.0000- 6 -[.5000- 6 
t.50M- 6 - 2.00M- 6 
20000-6-30000-6 
3.0000-6-4.0000-6 
4.0000- 6 -S.0000- 6 
5.0000- 6 -6.MOO- 6 
6.0000-6-6.0000-6 
6.0000- 6 -[.0000-1 

1.0000- 7 -[.5000- 7 

lOfi. 
S3S64. ! 

27)6S-'[ 
2 3630- t 
20499- t 
) M 0 7 . ) 
ttxo-t 
)S207. [ 
)4020-) 
).?6S6-) 

t t S M - t 
t-0472-t 
94676-0 
66924-0 
6)770-0 
7.6)59-0 
7.43t6*0 
7.0674*0 

6.67)7-0 
6.3)64-0 
6.0)M-0 
5 7M9- 0 
5.M29-0 
5 4699* 0 
S!72)-0 
52642-0 

5)46)- 0 
50469-0 
4.9667-0 
4.9)26*0 
4 6662- 0 
4.9749-0 
4.6756*0 
4.6905* 0 

49427*0 
604)7*0 
52207*0 
S.46t). 0 
5.766)* 0 
6t)27*0 
6 65)9* 0 
7.46)5*0 

9.2496-0 
t.27M-t 
22)36*) 
53025*) 
) 6763* 2 
4)9*7*2 
t.7)26- 2 
39502- ) 

)3406-t 
5.29)0-0 
6.6S63-0 
2.0039- [ 
).07!)-t 
6900)- 0 
4.79)5*0 
6.3740-0 

7.0006-0 
S946[-0 
4.9954-0 
4.2006-0 
3 M ) 9 - 0 
36074-0 
355)4-0 
35209-0 

36506-0 
30230-0 
39))0-0 
3062)- 0 
3.7045-0 
36599-0 
3.424[. 0 
3.0063-0 

26346-0 

nasnc 
4.3934-0 

4 3934 0 
4 3934 0 
4.3935-0 
4 3935 0 
4 3935 0 
4 3935 0 
4.3936-0 
4.3936-0 

4.3937*0 
3939 0 

4.3940*0 
4.3942* 0 
4 3945 C 
4.3947*0 
4.395)- 0 
4.39S6- 0 

4 3994 0 
4.3976-0 
4)964 0 
4.40)9*0 
4.4043*0 
4.4M7-0 
4.4)04-0 
4.4)53-0 

4.4239*0 
4.436)- 0 
4.4545*0 
4.4792*0 
4.5040*0 
4.579)* 0 
4 5669 0 
4.6)79-0 

4.7069* 0 
4.64?t*0 
5 0506* 0 
5.9445-0 
5.6672*0 
5.99M- 0 
6599! 0 
7.35M-0 

9)5)3-0 
)2627* ) 
2.2022- ) 
52044- ) 
)6742-2 
4.[603-2 
).7096-2 
3.9435- t 

).3366-) 
S 2333 0 
6.0356-0 
).990S-) 
)0666-) 
6.9545-0 
4.7709-0 
0.3547-0 

7.07)9-0 
59320-0 
4.9633-0 
4.276)- 0 
3692)- 0 
3.6776-0 
3.54)0*0 
3)597*0 

3.0579*0 
3.0636*0 
3.0564*0 
20949*0 
25999*0 
23639-0 
2.0732-0 
).73)5-0 

[3235-0 

!«na j [*.?*; m.3*[ 

4.)6)0-4 
3.6255- [ 

5.9730- [ 
7.5490- ] 
64660- [ 
9.6))[-[ 
[.)637-0 
[264[-0 
[2779-0 
[.0633-0 

7.6764- t 6.6)33 3 

HSS)0* ,*.*., < - , . * " 

! 

1 

].4767 4 

7.2595 2 

CttfTuM 
4.9)67- [ 

22706- [ 
)92S4-[ 
)6)06-t 
[-36)5- [ 
))973-) 
)06J3-) 
96273-0 
6.4522-0 

7.)976-0 
6.0743*0 
5.0M)* 0 
4.2953*0 
3.762)* 0 
3.4)60*0 
3.0323*0 
2.6705-0 

2.2736-0 
).9)66-0 
) 6 M 9 - 0 
].)577. 0 
t.)96)-0 
) M 2 7 - 0 
96)6)-) 
6.4924 [ 

7.2233 ) 
6.)09)-) 
S.)2)6-) 
4.3352- ) 
3.02)7-) 
3.4504- ) 
30075- [ 
2.7260 ) 

2 M M - ) 
[9949- t 
) 6 9 9 0 ) 
)4659- [ 
).3)95-[ 
) 2 ) 9 6 ) 
))239 ) 
).0442-t 

9.9469-2 
96975 2 
).[473-[ 
[.6067- t 
-[259- t 
63672- ) 
2.7647- ) 
6 6 6 6 1 ? 

t.9652? 
5.766) ? 
?.?46[ 2 
S.4047- 2 
2.4055? 
2.SS07 2 
2.0562 2 
[.932! 2 

[.6757 2 
[4[36 2 
[.2034-2 
).0S)6-2 
9.7660-3 
9.6329 3 
9.9544-3 
5.0303 3 

4 3693 3 
4.439t 3 
4.0290-3 
4.[006- 3 
2 0422 3 
2.2[00-3 
t.6926- 3 
[.0552 3 

4.29)0-4 

m.P) IN.01 

I 

m.ai 
0.0000-0 

00000-0 
00000-0 
00000-0 
0.0000-0 
0.0000*0 
0.0000*0 
0.0000*0 
0.0000*0 

0.0000*0 
0.0000*0 
0.0000*0 
O.MOO-0 
0.0000-0 
O.MOO-0 
0.0000- 0 
0.0000-0 

o.oooo-o 
0.0000-0 
0.0000*0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
o.oooo-o 
0.0000-0 
0.0000-0 
0.0000-0 
o.oooo-o 00000-0 
0.0000-0 
00000-0 
0.0000-0 

O.MOO-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
00000-0 
0.0000-0 
0.0000-0 

0.0000-0 
O.MOO-0 
0.0000-0 
0.0000-0 
0.0000-0 
O.COOO-0 
o.cnoo-o 
;:.oooo-o 
to.0000-0 
0.0000-0 

; !0.oooo-o 

00000-0 
0.0000-0 
00000-0 
00000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
O.MOO-O 
[.2500 3 
[0250-2 
[6250 2 
4.52S0 2 
[.6536 ] 

29570- [ 

10.0000- 0 
0.0000-0 
0.0000-0 
o.oooo-o 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
7.0000-4 
5.6250-3 
[0275-2 
25625-2 
[0506- [ 

t.66)S-[ 

nu-aa<t 
[.3453- Z 

[.3463-2 
[3463-2 
[3463 2 
) 3463- 2 
).3463-2 
[.3463-2 
t.3463-2 
t.3463 2 

).3463-2 
).3463-2 
[.3463-2 
).3463-2 
[.3463-2 
[ 3 4 6 3 ? 
[.3463 2 
[3463 2 

[3463 2 
[3463-2 
[3463 2 
t.3463? 
[3463 2 
[ 3 4 6 3 ? 
[ 3 4 6 3 ? 
[3463 2 

[3463 2 
[.3463-2 
[3463-2 
[3463 2 
[3463 2 
[3463 2 
[3463-2 
[3463 2 

t.3466- 2 
[3469 2 
[3473-2 
[34 76-2 
[.3479-2 
[.3464-2 
[.3494 2 
[3S04 2 

[3566 2 
[3657-2 
[.37S[-2 
[3042 ? 
[.3909-2 
[4047-2 
[ 4 3 2 3 ? 
[46)6 ? 

[526? 2 
[6295 2 
1.60S) ? 
7.0664 ? 
7.3434 ? 
?.63[0 ? 
3.0764 ? 
3.6000 7 

4.764? ? 
6.[54? 2 
7.964? ? 
9.0699-2 
[.[?S[ [ 
[.2264 [ 
[.3426 [ 
t.6545-[ 

22430 [ 
3.0947- [ 
4.2065- [ 
55226 [ 
6.5t02-[ 
7[452-[ 
7.6090- [ 
7.7696- [ 

7.4?77 ] 

5' 



CKOSSSfCTtOt 

TABLE A).10 

Cr-52 

-C!fa]B< ;i?<2 

f*HCt 
].0000-5-].0000-2 

[ 0 0 0 0 ? - ; . M M ? 
[.5000 ?-?0000-2 
2.0000 ? - 3.0000- 2 
3.0000? -4.0000 2 
4.0000-2-5.0000-2 
5.0000 2-6.0000-2 
6.0000 2 -a.0000- ? 
a.oooo 2-t.oooo t 
[ 0 0 0 0 ] -1.5000) 
)5000 ]-2.0000 [ 
7.0000 [-3.0000- t 
3.0000- [-4.0000- ) 
4.0000 [-5.0000- [ 
5.0000- [-6.0000- [ 
60000- [-a.oooo- [ 
'3.0000- [-].0000-0 

l]0000- 0-1.5000-0 
M.SOOO- 0-2.0000-0 
2.0000-0-3.0000*0 
3.0000-0-4.0000-0 
4.0000-0-5.0000*0 
5.0000-0-6.0000*0 
6.0000*0-a.oooo-o 
a.oooo-o-[.oooo-[ 

[-0000-1- 1.5000- [ 
[5000-1-2.0000- [ 
2.0000- [- 3.0000- [ 
3.0000- [ -4.0000- [ 
4.0000- [ -5.0000- [ 
5.0000- [ -6.0000- [ 
6.0000- [-a.oooo- t 
a.oooo-[-[.oooo-2 

1.0000- 2 - [.5000- 2 
[.5000*? -20000- 2 
2.0000*2-3.0000-2 
3.0000*2-4.0000*2 
4.0000*2-5.0000*2 
5.0000-2-6.0000*2 
6.0000*2-0.0000*2 
3.0000- 2-].OOOO- 3 

[0000- 3 -t.5000- ! 
[SOOO-3-20000-3 
2 M 0 0 - 3 - 3 0 0 0 0 - 3 
3.0000-3-4.0000-3 
4.0000- 3 -5.0000- ! 
5.0000-3-6.0000*! 
6.0000- 3 -a.0000*3 
a.oooo-3-[.oooo*4 

).0000-4-).5000-4 
[.SOOO-4-2.0000-4 
20000-4-3.0000-4 
3.0000-4-4.0000-4 
4.0000-4-5.0000-4 
5.0000-4-60000-4 
60000-4-0.0000*4 
a.oooo-4-i.oooo-s 

1.0000- 5 -t.SOOO- 5 
1.5000-5-2.0000-5 
2.0000-5-3.0000-5 
3.0000-5-4.0000-5 
4.0000-5-50000-5 
50000*5-6.0000*5 
6.0000*5-6.0000-5 
a.oooo-s-t.oooo- 6 

[.OOOO- 6 -[.5000- 6 
[.5000*6-20000-6 
20000-6-3.0000-6 
30000-6-4.0000-6 
4.0000*6-5.0000-6 
50000-6-6.0000*6 
6.0000-6-0.0000-6 
a.oooo-6-1.0000-7 

1.0000-1 -[.5000* 7 

I0'"i. 
4.4[69-0 

3)563-0 
2.9667-0 
2.342)- 0 
2.7200-0 
2.64 30-0 
2.59)5-0 
2.5307-0 
2.4757-0 

?.4ta3-o 
2.3620-0 
2.3)57-0 
2.2794-0 
2 254t-0 
22364-0 
22)02-0 
2.20)3-0 

2)8)7*0 
2.[644*0 
2.[499*0 
2)375-0 
2.[302-0 
2)244*0 
2.[)34* 0 
2.[t29*0 

2.[069*0 
2t0]4* 0 
2.0966*0 
2.0926*0 
2.0900*0 
2.0882*0 
2.066)* 0 
20040-0 

2.00)6*0 
?.079[-0 
2.0764*0 
2.073S-0 
2.07)7*0 
20690*0 
2.0659*0 
2.062)* 0 

20559-0 
24630-0 
20337-0 
2.0)60-0 
).9980-0 
[.9797-0 
).95)3*0 
].9))9*0 

[.0374*0 
[7)6**0 
[5799-0 
)23)t-0 
3)029-0 
).??56<) 
[.6423-0 
6.9044-0 

a.7702- 0 
6.3609-0 
5.3626-0 
45056-0 
4.[499-0 
3 3902-0 
3.7)65-0 
36474-0 

37064-0 
3*007-0 
3.6636-0 
3.6657-0 
3.6233-0 
3.7429-0 
354)7-0 
3.2)24-0 

2.72)0-0 

nasnc 
2.C727-0 

2.0727-0 
2.0727-0 
2.0727-0 
2.0727-0 
2.0727-0 
2.0727-0 
20727*0 
2.0727-0 

2.0727-0 
20727-0 
20727*0 
20727*0 
2.0727*0 
2.0727*0 
2.0727*0 
2.0727.0 

2.0727*0 
2.0727*0 
2.0727*0 
2.0727*0 
2.0727*0 
20727*0 
20726-0 
2.0726-0 

2.072S-0 
2.0725*0 
2.0723*0 
20722*0 
2.0720-0 
2.07)9-0 
207)6-0 
207)3-0 

2.0707-0 
2.0699-0 
2.0667*0 
2.067)* 0 
20654*0 
2.0636*0 
2.06)3*0 
20560-0 

20523-0 
2.076S-0 
2.03)2-0 
2.0)39*0 
).9962*0 
).976)*0 
).9499-0 
).9)06-0 

[.6362-0 
).7)55-0 
[.5647-0 
[2234-0 
3.0925*0 
4.2247*] 
).640)-0 
6.6976-0 

a.7639-0 
6.3634-0 
5356)- 0 
4.50)4-0 
4.[457-0 
3.6940-0 
3.7)40-0 
3.6424-0 

3.6660-0 
3.3466*0 
3.]702*0 
2.6S[)*0 
2.6032*0 
2.4)66*0 
2.[573*0 
).6254*0 

).395t-0 

]*€i.a [N.2M 

1 
! 
! 

)2254 2 
4.4927-) 
6.9059- ) 
).0)26-0 
].2)76*0 
].32)9*0 
[.3600*0 
).3294*0 

].07)0-0 

m.3S' MSStOS 

[.0649- ) 

IW.OO) ! [K.HPI CWtuM 
234)4-0 

).0870-0 
9)420-1 
7.6635-) 
6.4643 [ 
5.7)45-; 
5)556-] 
4.57)0-] 
4.0407- ] 

3.4299 ] 
20993 ) 
2.4257] 
2.050)-) 
[0025- [ 
[6279-1 
[4497-t 
[2745 1 

) 0 6 6 S ] 
9)466-2 
7.6637-2 
6.469) 2 
5.6947-2 
5)7)6-2 
4.5744-2 
4.025) 2 

3.4340? 
2.0906 2 
2.43[[ 2 
2.044)- 2 
[6032-2 
[630[-2 
[4455-2 
[.2776-2 

[06S2 ? 
9)740-3 
7.6775 3 
6.49)7-3 
S.7)07 3 
5)603 3 
4.6022 3 
4.0573 3 

3.6036-3 
3.665) [ 
2.4667-3 

n.O; 

2.0657 3 
[ M 3 4 - 3 
[6S06-3 
l.47[7-3 
]3043 3 

].))93 3 
96299 4 
[S[49 2 
7.6546-3 
[-0340-2 
6.7640-3 
2.2233 3 
66027-3 

63453-3 
S4997- 3 
4.6769-3 
4.2)64-3 
4.[307 3 
4.242) 3 
4.49)6 3 
4.9568 3 

5.330)- 3 
4.0)93-3 
27336 3 
)633)-3 
]30?)-3 
])?0)-3 
3.9343-4 
64034-4 

3.[025 4 

0.0000-0 
0.0000-0 
t.SOOO- 3 
9.7750-3 
3.6750 ? 

9.6600? 

iK.ai 

0.0000-0 
0.0000-0 
0.0000*0 
0.0000-0 
0.0000-0 
0.2000-4 
52625-3 
[9636-2 

52)00-2 

Ct52 

[.2946 ? , 

]2946 2 
[2946 2 
].2946 ? 
].2946 2 
].?946 2 
].?946 2 
).?946-2 
t.2946- 2 

[2340-2 
[2946-? 
[.2946 ? 
]-?946-? 
]?946-? 
].?946-? 
[2946 2 
[2946-2 

].?946? 
i.2946-2 
).2946-2 
[.2946- 2 
].?946-? 
].?946-2 
].?946-? 
[2946-2 

[2946 2 
[2946-2 
[.2946 2 
[2946- 2 
[2946 ? 
[.2946-2 
[2946-2 
[2946-2 

).?949-2 
].2952-2 
[.2956-2 
1.2960-2 
[-2962 2 
[2968- 2 
]2978 ? 
t.2939-2 

].30S4-2 
].3[43-? 
[3246-2 
[3339-? 
[.3409- ? 
[3S50-? 
[3934-? 
[4)33-2 

[479t-2 
[5835-2 
[7596-? 
?0?[5-2 
?.?93) 2 
25754 2 
30097-2 
3.5939 ? 

4.5305-2 
59452 2 
7.625] 2 
9.35)9 2 
].0S77) 
].[466-[ 
].2S29-[ 
1.4023- [ 

].8)09] 
2.775]-] 
4.028)-] 
5.4933- [ 
6.5023- [ 
7.[33[-i 
7.6579-] 
7.8703- ] 

7.5346-] 

o 

^ 

> m 
?3 



CM5MCH0* 
TABLE A!. H 

Cr-53 

MO!Ht]<H = )249 

t*€*6! 
t.oooo-5 *t.0000-2 

t.OOOO 2 * t.SOOO- 2 
).sooo-2*2.0000 2 
20000-2*3.0000-2 
3.0000 2*4.0000-2 
4.0000-2*5.0000-2 
5.0000-2*6.0000 2 
6.0000 2**0000 2 
00000- 2 * t.OOOO- t 

t.oooo- t * t.sooo t 
t-5000- t * 2.0000- t 
2.0000- ) * 3.0000- t 
90000- ) * 40000- t 
4.0000- ) * 5.0000- t 
5.0000- ) * 6.0000- ) 
6.0000- t * 0.0000- t 
6.0000- t * t.OOOO* 0 

:.oooo* o * t.sooo* o 
t.SOOO* 0 * 2.0000* 0 
2.0000* 0 * 3.0000* 0 
! 0000 0 * 4.0000* 0 
4.0000* 0 * S.OOOO* 0 
5.0000* 0 - 60000* 0 
6.0000* 0 * 6.0000* 0 
60000- 0 * t.OOOO* t 

t.OOOO- ) * t.SOOO- t 
t.5000* t * 2.0000- t 
2.0000-}*!.0000*) 
3.0000- t * 4.0000- t 
4.0000- t * S.OOOO- t 
5.0600- t * 6.0000- t 
6.0000- t * 6.0000- t 

t.OOOO- 2 * t.SOOO* 2 
t.SOOO- 2 * 2.0000* 2 
2.0000- 2 * !0000- 2 
! 0000 2 4 0000 2 

t.OOOO- 2 * 6.0000- 2 
6.0000- 2 * t.OOOO- ) 

t.OOOO-!* t.SOOO-! 
t.5000- ! * 2.0000- ! 
2.0000-!*!.0000- S 
! 0000- ! * 4.0000- ! 
4.0000-3*50000-! 
5 0 0 0 0 - 3 * 6 0 0 0 0 - ! 
60000-3*00000-3 
0.0000-!* t.OOOO- 4 

t.OOOO- 4 * t.SOOO- 4 
[5000-4*2.0000-4 
2.0000* 4*!.0000- 4 
3.0000-4*4.0000-4 
4.0000-4*5.0000-4 
50000-4*60000*4 
6.0000-4*6.0000-4 
0.0000- 4 * t.OOOO- 5 

t.OOOO- 5 * t.5000- 5 
[5000-5*2.0000-5 
20000-5*30000-5 
! 0 0 0 0 - 5 * 4 M 0 0 - 5 
4.0000-5*50000-5 
50000-5*60000-5 
5.0000- 5*0.0000-5 
0.0000- S * t.OOOO- 6 

t.OOOO- 6 * t.SOOO- 6 
t.SOOO- 6*2.0000- 6 
2.0000-6*3.0000-6 
3.0000-6*4.0000-6 
4.0000-6*5.0000-6 
5.0000-6*6.0000-6 
6.0000-6*0.0000-6 
0.0000- 6 * [.0000- 7 

[0000- 7 * [.SOOO- 1 

totm 
6.5596- t 

!S!t4*t 
!tt92-t 
2765!- t 
2.4000- t 
22077- t 
2)660- t 
2.0)66-) 
t.6660- t 

[7424- t 
)6)22-t 
)500S- t 
t.4006- t 
t!Stt-t 
).909S- t 
t.MSt-t 
)2249-) 

).)797*) 
t.tsws*t 
).)026*) 
).0747*t 
t.0M4* t 
t o n t - t 
t.0900- t 
t.0t64-t 

t.0059-t 
0*540-0 
9060)- 0 
9 099? 0 
9.99)0-0 
9.0426-0 
9.67M- 0 
9.9M0- 0 

tOOM- t 
t M t t - t 
t.0720*t 
t.tm-t 
tttss-t 
) K 7 ? - t 
t.9064- ) 
).S72)-) 

t.MM-t 
26940- t 
S9079-) 
t.7906- 2 
t.9)47-2 
992! 2 

t.7)66- 2 
t.4269- 2 

2.47*!- t 
t.)46S-t 
t.!Stt-t 
7.2S2S-0 
!.5779-0 
)S207- 0 
).)266-) 
9.60M-0 

6.0400-0 
6.56tt-0 
5.5t67-0 
4.7)76-0 
4.2636-0 
3.9936-0 
3.7956-0 
3.6992-0 

3.7)66-0 
3.70)4-0 
3.03)6-0 
3.0S09-0 
3.0390-0 
3.7025-0 
3.5953-0 
3.2560-0 

2.7666-0 

nasttc 
9t674. 0 

9)674-0 
9)675-0 
9)675-0 
9)675-0 
9)676-0 
9)677-0 
9)677-0 
9)676-0 

9)679-0 
9)663-0 
9)666-0 
9)69)- 0 
9)696-0 
9)70t-0 
9t706-0 
9t7t6-0 

9)7!S-0 
9)760-0 
9)797-0 
9)646-0 
9t*9**0 
9t94S*0 
9.20)9*0 
9.2t)0-0 

9 M M 0 
92S4)*0 
929)6-0 
99420-0 
9.M27- 0 
9 44!9* 0 
9S2))*0 
9.6266* 0 

96)27*0 
t.OOOO* ) 
t.0S22* t 
t . t m * ) 
ttO.O-) 
t 2S27- t 
t!729-) 
t.SS9S-t 

t.96)6- ) 
2.6009- ) 

).766S* 2 
)9097* 2 
)!6!9<2 
).7)04. 2 
) 4 2 M * 2 

247!)*) 
).)4S2*) 
t.!466-t 
7.2!6S*0 
!.5660*0 
).S))9*0 
t)272*t 
9.5929*0 

S.035t*0 
6 5504*0 
55)44-0 
4.7)56-0 
4.26)9-0 
39799-0 
3 6635 0 
3S)26-0 

!.2!56-0 
2.9)90-0 
2.7tS2-0 
2.57!). 0 
2.4652-0 
2!79S-0 
2)7)9-0 
t.663[-0 

t.4299-0 

tKtLH 

).)799-2 
[-3032- t 
[9456 [ 

4.7774- [ 
6.6)26- t 
t))6[-0 
[277t-0 
t.3540-0 
t.3997-0 
t.4072-0 
t[52[-0 

32306- t 

l*.2W[ 

[9914 t 

09605- ! 

t*.3*i ; usstow m.*a: it).*?! CSftuM 
56367- t 

26096- t 
22022- t 
t.04SO-t 
[SS72-[ 
t.3706-t 
)2966- ) 
).099t- t 
9.6926-0 

0.2472-0 
6949)- 0 
S.0270-0 
4.9)46-0 
!!!S 0 

!.924S*0 
!.400S*0 
!.0776-0 

26)29-0 
2.2007. 0 
).0402-0 
].5624-0 
).!74)-0 
t.24)9- 0 
].)OS7-0 
9.724!- } 

6.296)-) 
69996- t 
S6644-) 
4.97))-) 
4.9634 ) 
9.9900- t 
9.S460-) 
!t!46-t 

2.6999 t 
2.90tt-t 
t.9792- t 
t.7064-t 
tSS27 [ 
t-4427-t 
t.!4t4 t 
t.2642 t 

t-2902 t 

IW.fl 

!9t25 [ : 
[.6936 [ ) 

'4.tS46-[ ! 
4.9764- t i 
6.4379-; 1 
6.4065- [ 
39409- [ 

St!t9- 2 
!2904 2 
4.5275 2 
t.4060 2 
t.t929 2 
99940- 3 
t-6906- 2 
t.0925 2 

4.067) 3 
2.6665 3 
2.2365 3 
t.9566- 3 
t.6699- 3 
t.67t3-3 
t.6635- 3 
t.9t65-3 

t520S-3 
7.5t!6-4 
5.60)9-4 
4.2232 4 
9.3)7) 4 
2.66U9- 4 
[[.9999 4 
[.[756-4 

[2.0356-5 

0.0000-0 
0.0000-0 
0.0000-0 
9.7500-4 
5.0000-3 
t.4562- 2 

4.[350- 2 

m.Oi IW.H) 
0-0000*0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
0.0000-0 
00000-0 
00000-0 

0.0000-0 
00000-0 
00000-0 
00000-0 
00000-0 
00000-0 
00000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

00000-0 
00000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
0.0000*0 
0.0000*0 

0.0000*0 
0.0000*0 
0.0000-0 
0.0000*0 
00000-0 
00000-0 
00000-0 
00000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
00000-0 
t.9000- 3 
t.OOOO- 2 
9t37S 2 

99250 2 

CK53 

HU-6M 
t.2702- 2 

t.2702 2 
t.2702- 2 
t.2702- 2 
t.2702- 2 
t.2702 2 
t.2702- 2 
t.2702- 2 
t2702- 2 

t.2702- 2 
t.2702- 2 
t.2702- 2 
t.2702 2 
t.2702 2 
t2702- 2 
t.2702 2 
t.2702 2 

t.2702- 2 
t.2702 2 
t.2702 2 
t.2702 2 
t.2702 2 
t.2702 ? 
t.2702 2 
t.2702 2 

t.2702 2 
t.2702- 2 
[2702-2 
t.2702 2 
t.2702 2 
t.2702 2 
t.2702 2 
t.2702- 2 

t.2704- 2 
t.2700- 2 
t.27t2-2 
t.27t6-2 
t.27t0-2 
t 2724 2 
)27!S-2 
t.2746 2 

t.26t! 2 
t 2909 2 
t.!0t0-2 
t.!t07 2 
t.!t79-2 
)3323 2 
t!St!-2 
t 39)9-2 

[4507-2 
[5646-2 
[7424-2 
20059-2 
2.270)- 2 
25602 2 
29930 2 
3.5734 2 

4.5979 2 
50920 2 
7.5339 2 
9.2079-2 
[0306- [ 
[.[260-) 
[2606- [ 
[.4446- [ 

2.0232 [ 
!.)096 ] 
4.6094- ) 
S.9727-) 
6.7690- t 
7.3)07-) 
7.7636-) 
7.949[-t 

7.56)4- [ 

> 
M 

> 

n. 

> 



CWSSStCMOt 

TA6LE Al.!2 

Cr-54 

*a'n;an;)244 
HHC! 

,[.0000-5-[.0000-2 

'[0000- 2 - [5000-2 
[.5000-2-20000-2 
20000-2-300CO-2 
3.0000- 2 - < 0 0 0 0 2 
4.0000 2 -5.CC00 ? 
5.0000 2-6.0000-2 
6.0000- 2 -0.0000 2 
6.0000- 2 -[.0000- ] 

[0000- [-[.5000 [ 
[5000- [-2.0000- [ 
2.0000- [-9.0000 '. 
9.0000- [ -4.0000- [ 
4.0003- [-5.0000- : 
50000- t -6.0000- [ 
60000- [ -60000- [ 
J6.0000-:- [.0000-0 

j).0000- 0-).5000-0 
[.5000- a -20000-0 

!2.0000**0 -3.0000*0 
13.0000*0-4.0000-0 
!4.0000* 0-5.0000*0 
50000*0-6.0000*0 
6.0000*0-6-0000*0 
6.0000*0-).0000*) 

[0000- [- [5000- ) 
[5000- [ -2.0000* [ 
20000- ) -30000- ) 
3.0000- ) -4.0000- ) 
4.0000- ) -5.0000- ) 
5.0000- ) -6.0900- ) 
6.0000- ] -6.0000- ) 
6.0000-]-).0000- 2 

[0000* 2-).5000* 2 
[5000*2-2.0000*2 
2.0000*2-3.0000*2 
3.0000*2-4.0000-2 
4.0000-2-50000-2 
5.0000-2-6-0000-2 
6.0000-2-6.0000-2 
0.0000- 2-).0000- 3 

).0000-3-)5000-3 
).S00O*3-2.0000*3 
20000*3-30000*3 
3.0000*3-4.0000*3 
4.0000-3-5.0000*3 
5.0000*3-6.0000-3 
6.0000- 3 -60000- ! 
60000- 3-).0000- 4 

)0000*4-)5000-4 
[5000*4-20000-4 
2.0000-4-30000-4 
3.0000-4-4.0000-4 
4.0000-4-5.0000-4 
5.0000- 4 -6.0000- 4 
60000-4-6.0000-4 
0.0000- 4-].0000* 5 

[0000- S -[5000-5 
).S000-S -2.0000- 5 
20000- S - 3.0000- 5 
30000-5-4.0000-5 
4.0000-5-5.0000-5 
5.0000- 5 -6.0000- S 
6.0000-5-00000-5 
6.0000- 5 - t-0000- 6 

[0000-6-15000-6 
].5O00-5-20000-6 
2.0000-6-30000-6 
3.0000-6-4.0000-6 
4.0000-6-5.0000-6 
5.0000-6-6.0000-6 
6.0000-6-6.0000-6 
6.0000-6-1.0000-7 

[0000- 7 -[.5000- 7 

: ioi«t. 
!2.6])4. 0 

2.0074.0 
[-9270-0 
[-6543-0 
[7957-0 
[7597-0 
[7325-0 
[7056-0 
[.S00[-C 

).6503-0 
)624[. 0 
t.6020-0 
[-5033-0 
).S7[4-0 
].5635-0 
)SS64. 0 
].5472-0 

].5970-0 
].5266-0 
[52)7-0 
[.S)59-0 
].5)26-0 
].5096-0 
JSO67-0 
)S040-0 

)50))-0 
)4964. 0 
).4960-0 
[4940-0 
).4927-0 
).49!7*0 
t.4905*0 
).4093*0 

[.4076*0 
[406)* 0 
].4640-0 
).40)6-0 
)4794. 0 
).4779-0 
).4743-0 
).4703-0 

[4633-0 
t.4532-0 
).4375-0 
).4)55*0 
).99)6-0 
).9660-0 
).9230-0 
t.2557-0 

[)207-0 
6.0)96- [ 
)t46S-[ 
239)6-0 
].67)2-0 
).6674-0 
).3939-0 
922)4 ] 
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TABLE A ) . )3 
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[.0000 5 -[.0000- 2 

[.oooo-2-[.sooo-2 
[.5000-2-2.0000-2 
2.0000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-5.0000-2 
50000- 2 -.6.0000- 2 
60000-2-0.0000-2 
6.0000-2- [.0000- [ 

[.0000- [-[.5000- [ 
isooo-t -2.0000- : 
2.0000) -3.0000- t 
3.0000) -4.0000- [ 
4.0000- t -50000- ) 
S.0000-) -6-0000- [ 
6.0000) - 6 0 0 0 0 ) 
a.oooo )-).oooo-o 
].0000- 0-).5000-0 
[.SOOO- 0-20000-0 
2.0000-0-3.0000-0 
3.0000-0-4.0000-0 
4.0000-0-5.0000-0 
5.0000-0-6.0000-0 
6.0000-0 -a.oooo-o 
a.oooo-o-).oooo-) 

[0000- [- [.5000* [ 
)S000*] -20000- ) 
20000- [-3.0000*) 
3.0000*) -4.0000- ) 
4.0000- ) -5.0000- ) 
5.0003- [-6.0000- ) 
6.0000- [-a.oooo- ) 
a.oooo-t-[.oooo-? 

[.0000- 2-).5000- 2 
[5000*2-2.0000*2 
2.0000*2-3.0000*2 
3.0000*2-4.0000*2 
4.0000-2-6.0000*2 
50000*2-60000*2 
60000*2-0.0000*2 
0.0000*2 -[.0000* 3 

[.0000* 3 - t.SOOO- 3 
[.SOOO- 3 -2.0000- 3 
2.0000-3-3.0000-3 
30000-3-4.0000-3 
4.0000- 3 -S.0000- 3 
5.0000-3-6.0000-3 
f)0000*3-a.0000*3 
60000- 3 -[.0000* 4 

[0000* 4 -[.SOOO* 4 
[5000-4-20000*4 
2.0000-4-3.0000*4 
3.0000-4-4.0000*4 
4.0000-4-5.0000*4 
5.0000*4-6.0000*4 
60000-4-6.0000-4 
a.oooo-4-[.oooo-s 

[0000- 5 -[.5000- 5 
[5000-5-2.0000-5 
20000- 5 -3.0000- 5 
30000-5-4.0000-5 
4.0000- 5 -5.0000- 5 
50000* S -6.0000- S 
6.0000- S -a.OOOO- 5 
a.0OO0-5-[.0O00-6 

[.OOOO- 6 -[.5000- 6 
[.5000-6-20000-6 
2.0000-6-30000-6 
3.0000-6-4.0000-6 
4.0000-6-50000-6 
5.0000-6-60000-6 
5.0000- 6 -S.0000- 6 
a.oooo-6 -[.oooo-i 

[.OOOO- 7 -[.SOOO- 7 

'0 * ^ 

***** 

**** 
7.S647- 0 
5.S629- 0 
4.26S7-0 
3.544[- 0 
3.0779-0 
3.[573-0 
3.2393-0 
3.2[33-0 

33969-0 
3.4924-0 
3.626S-0 
3.7203-0 
37)09-0 
3 6672-0 
3.S060-0 
3.2523-0 

2.6S6[-0 
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7.4495-0 
5.[930-0 
3.6363-0 
3.039S- 0 
3.3326-0 
2.5770-0 
2.6!6a-S 
2S47[-0 

25997-0 
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5.0627 4 
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TABLE A!.!4 

Fe 

*<=*FK!aL--t?60 
CROSS SfC'tOh 

titwct 
i.OOSL' b - [0000 7 

[0000 2 -[.5000- 2 
[5000-2-20000-2 
70000 7-3.0000-2 
3.0000 2-4.0000-2 
4.0000 2-5.0000 2 
5.0000 2-6.0000-2 
60000- 2 -a.0000- 2 
8.0000- 2 - ] . 0 0 0 0 ) 

1.0000- [-).5000) 
15000 ) - 2 0 0 0 0 ) 
2.0000- [-3.0000- I 
3.0000- [-4.0000- ) 
4.0000- [-5.0000- [ 
S.OOOO-] - 6 0 0 0 0 ) 
6.0000- [-6.0000- t 
a.oooo-t-t.oooO'O 
10000-0 -[.5000-0 
[5000*0 -20000' 0 
2.0000*0-3.0000*0 
3.0000*0-4.0000*0 
4.0000-0 -S.OOOO- 0 
5.0000*0-6.0000-0 
6.0000- 0-S.0000-0 
8.0000-0- [0000- ) 

[0000- [-15000- ) 
[5000* t -2.0000*) 
2.0000* [-3.0000*! 
3.0000*) -4.0000- ] 
4.0000- ! -50000- ) 
50000- ! -6.0000- ) 
6.0000- [-6.0000- [ 
s.oooo- [- [.oooo- : 
1.0000- 2 -[5000- 2 
1.5000*2-2.0000-2 
2.0000*2-3.0000*2 
3.0000*2-4.0000*2 
4.0000- 2 -s.oooo- : 
5.0000-2-6.0000-2 
6.0000-2-6.0000-2 
60000* 2-).0000* 3 

[.0000- 3-].5000* 3 
[.5000- 3 -2.0000- 3 
2.0000-3-3.0000-3 
3.0000-3-4.0000-3 
40000-3-5.0000-3 
5.0000-3-6.0000-3 
6.0000- 3 -6.0000- 3 
80000- 3 -[.0000- 4 

].0000-4-).S000-4 
).5000-4-20000-4 
2.0000*4-3.0000-4 
3.0000-4-4.0000-4 
4.0000* 4 -S.OOOO- 4 
50000-4-6.0000-4 
6.0000-4-60000-4 
6.0000*4 -[.0000* 5 

)0000-S-).S000-5 
t.5000-5-20000-5 
2.0000-5-3.0000-5 
3.0000- 5 -4.0000- S 
4.0000- 5 -S.OOOO- S 
5.0000- S -6.0000- 5 
6.0000- 5 -a.0000- 5 
a.oooo-s-).oooo*6 

10000- 6 -t.5000- 6 
[5000-6-2.0000-6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000- 6 -5-0000- 6 
5.0000-6-60000-6 
6.0000*6-6.0000-6 
6.0000- 6 -1.0000- 7 

1.0000* 7 -[.5000- 7 

'U'Hi. 
[9)67- [ 

)4669* [ 
143)3* [ 
13606- t 
).3402-[ 
)3)36*[ 
)295S*[ 
)2760-[ 
)2S7[-[ 

[-2367- [ 
)2)76-[ 
)20t9-t 
[)aaa-[ 
[)00S-[ 
[.[745* [ 
[.[662- [ 
]-t623-[ 

t.)S56- [ 
[)496-t 
).)44)-) 
[)395-[ 
).)363* ] 
[)339<] 
[)3)2-[ 
[)263-[ 

t.i24S*[ 
t.[20)*[ 
[.[[47*[ 
[.[064*[ 
[.[026-[ 
[097). [ 
[-0693- [ 
[0794- [ 

[.0630-1 
[04)0-) 
).0])8*) 
97622-0 
9.4466-0 
9)663*0 
80097-0 
8.407)* 0 

a.3)86-0 
72654-0 
6.6299-0 
66)72-0 
56760-0 
56399-0 
[-4327. [ 
[0345- [ 

4.6600-0 
3.008S- 0 
).646)-) 
a.6643-0 
4.5445-0 
43969-0 
36362-0 
64644-0 

4.)599-0 
4.547). 0 
3.SS63-0 
3.7)60-0 
4.0S02-0 
3.0)20-0 
3.6067-0 
34697-0 

34)83-0 
342)7-0 
34738-0 
3.5409-0 
3.5722-0 
3.5469-0 
34099-0 
3.[5)5-0 

27287-0 
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).])93-) 

[[[93. [ 
).))93-) 
).))93.) 
).])93-) 
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].[)93<] 
].))93-) 
].))93-) 

t.[)93-t 
[[)92-[ 
t.[)92-[ 
[.[)9)-[ 
[.[)9)-[ 
).[)90- [ 
).[)90-[ 
).))89*) 

)[)87-) 
).[)a4-) 
).[)80-] 
).[)7S<) 
).))70-) 
).[)66-[ 
).[)S7-[ 
)[)47-) 

).))29-) 
).))03-) 
).)066-] 
))0)6-) 
)0966-) 
) M ) 6 - ) 
)0646-) 
).0753-) 

).0S96-) 
)0383-) 
)0094-[ 
9.7439-0 
9.43)6-0 
9)542-0 
87993-0 
8.3987-0 

7.90)6-0 
7.2SS4-0 
6.6267-0 
6.6099-0 
5.6703-0 
56330-0 
[4296-) 
].0323-t 

4.6659-0 
2.98))- 0 
)6426-) 
8.6)49-0 
4.S)70-0 
4.3397-0 
3.6047-0 
64494-0 

4.[342-0 
4.5239-0 
3.S350-0 
3.6967-0 
4.0259-0 
3.7859*0 
3.S790-0 
3.2674-0 

2.9)46-0 
2.7409-0 
26666-0 
2.4459-0 
2.2538-0 
2.[t4[-0 
[.9054-0 
[.6266-0 

].2596-0 

!Nti.a 1 IX.2NI 

1 

6.076S-4 
2.6054-2 
3.267S-2 
2.977]- 2 
2.6666-2 
24573-2 
220)6-2 
[9604-2 

[7)9]- 2 
).S903-2 
).S39)-2 
).6]37-2 
).9323-2 
2.082]- 2 
22665-2 
20803- ) 

5.0094- ! 
6.7798-) 
6.0250- ] 
).0825*0 
).2946*0 
].3959-0 
).4372-0 
].4067-0 

)0993- 0 

).4334-5 
49034-3 

[5744- ] 

[H.3NI F[SS)OM IM.MBI IX.NPI 

0.0000-0 

2.4929-2 

cafuar. 
7.97)2*0 

3.694S-0 
3.M66-0 
2.6)24-0 
22052-0 
].939)-0 
[7553-0 
t.5592-0 
[37[t- 0 

[.[694-0 
9.84S8-) 
8.266)- [ 
6.9609- [ 
6)423- [ 
5.5460- [ 
4.9206- [ 
434[6-[ 

3.69[0-[ 
3.[[33-[ 
2.607)- ) 
2)96)- ) 
].934)-) 
[7449-) 
[.S496-[ 
[3623- [ 

).)S55-t 
9.7)56-2 
8.0835-2 
6.7660-2 
S.9000- 2 
5.2920-2 
46470-2 
40)80-2 

3.3329 2 
2.5963-2 
2.3625-2 
].63]3-2 
].4922-2 
).2590-2 
)0304-2 
64097-3 

4.[67)-[ 
9.9730-3 
3.2)93-3 
7.22S9-3 
S627I-3 
6.64[2-3 
3.[[74- 2 
2256)- 2 

t.3465-2 
[4)92-3 
2.[845 2 
1.9689-2 
6.0677-4 
32667-2 
9.5[47-3 
[54S5-2 

65)29-3 
735)4-3 
56572-3 
3.[[34-3 
4.9756-3 
5.[998- 3 
5.05)9-3 
4.2040-3 

2.3[67-3 
).9905-3 
].6726-3 
].6402-3 
).2282-3 
).)030-3 
))332-3 
)0)4)-3 

6)062-4 

IN.PI 
0.0000-0 

0.0000*0 
0.0000*0 
00000-0 
00000-0 
00000-0 
00000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
00000-0 
00000-0 
0.0000-0 

0.0000-0 
00000-0 
0.0000-0 
00000-0 
00000-0 
00000-0 
00000-0 
0.0000-0 

0.0000-0 
0.0000-0 
00000-0 
0.0000-0 
00000-0 
00000-0 
00000-0 
00000-0 

0.0000-0 
00000-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
00000-0 
00000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
00000-0 
00000-0 

0.0000*0 
0.0000*0 
0.0000-0 
0.0000*0 
00000*0 
00000*0 
00000*0 
00000*0 

)-30S0-6 
39)50-6 
78300-6 
)3050-5 
).8270-5 
2.3490-5 
3)320-5 
4.]760-5 

23609-4 
79460-4 
266SS-3 
)0644-2 
22058-2 
34666-2 
6)039-2 
89407-2 

)2007-] 

in.oi "1 m.ai 
jo.0000* C 

0.0000*0 
0.3000-0 
0.3000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
00000-0 
0.0000-0 

00000-0 
0.0000-0 
00000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
00000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 

0.0000-0 
00000-0 
00000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000*0 
0.3000-0 
0.0000- u 
00000-0 
00000-0 
00000-0 
0.0000-0 
0.0000-0 

0.0000*0 
0.0000-0 
00000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

00000-0 
0.0000-0 
0.0000-0 
8.7000-6 
).42[0-4 
8.933S-4 
5.0054-3 
2.0670-2 

6.6369-2 

nu-aa* 
[2396 7 

[2468 ? 
[2469 2 
[25!0 2 
[.2S30-2 
[2545-2 
).2556-2 
)2S72-2 
)2S87-2 

[.2607 2 
[.2627-2 
[.2646-2 
[.2666-2 
[2664-2 
[.2696-2 
).27]0-2 
[2725-2 

[2745-2 
[.2765 2 
).2786-2 
[.2807-2 
[.2822-2 
[2834-2 
[.2646-2 
[.2863-2 

[2883-2 
12903-2 
1.2924-2 
1.2945-2 
).2960-2 
).2972-2 
)2966-2 
).3002-2 

).302)-2 
)304[-2 
[3063-2 
t.3083- 2 
[.3098-2 
].3))0-2 
[.3)25-2 
[.3[40-2 

[.3[S9-2 
t.3[79-2 
[320)- 2 
)322)-2 
[3236-2 
[3248-2 
1.3263-2 
[.3276-2 

[3934-2 
[52[6-2 
[7343-2 
2.0460-2 
23657-2 
26955-2 
3)993-2 
3.8738-2 

5.0373-2 
7.2060-2 
9.3874-2 
).)679-) 
)277)-) 
)4)[4-) 
[.5697-) 
).64S0-) 

24260- [ 
3.2023- I 
42279- ) 
55259-t 
6.5060- ) 
7.)S95-[ 
7.7723- ) 
8.)630-: 

6.)540-) 
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CKOSS SECTION 

TABLE A). !5 

Fe-54 

t<aTH)()L = [26] 

ENEDOf 
[.0000- 5 -[.0000- 2 

[0000- 2-;.5000- 2 
1.5000-2-2.0000-2 
2.0000-2-3.0000-2 
30000-2-4.0000-2 
4.0000-2-5.0000-2 
5 0 0 0 0 - 2 - 6 0000-2 
6.0000- 2 -S.0000- 2 
8.0000- 2 -:-00U0-l 

1.0000- [-[.5000-1 
1.5000- ] - 2 0 0 0 0 ) 
2 0 0 0 0 ) - 3 0 0 0 0 ) 
3.0000) -4.0000- [ 
4.0000- [-5.0000- t 
50000- t -6.0000- [ 
6 0 0 0 0 ) -8.0000) 
a.oooo- [-].0000*0 

].0000* 0-1.SOOO-0 
).S000* 0-20000*0 
2.0000*0-30000*0 
3.0000*0-4.0000*0 
4.0000*0-5.0000-0 
5.0000*0-6.0000*0 
6.0000*0-6.0000*0 
30000*0-.).0000*) 

[.0000* ]-).MOO*) 
[.5000*) -20000*) 
2.0000* [ -3.0000* [ 
3.0.000* [-4.0000*) 
4.0000* [-5.0000*] 
5.0000* [-6.0000*] 
6.oooo*t -a.oooo*) 
aoooo*)-).oooo*: 

toooo*:-].sooo*: 
].6000*2-20000*2 
2.0000*2-3.0000*2 
3.0000*2-4.0000*2 
4.0000* 2-6.0000* 2 
5.0000*2-6.0000*2 
60000*2-6.0000*2 
80000*2 -[.0000*3 

).0000*3-).5000*3 
[.5000*3-2.0000*3 
20000*3-3.0000*3 
3.0000*3-4.0000*3 
4.0000*3-5.0000*3 
5.0000*3-6.0000*3 
60000*3-60000*3 
6.0000*3 -[.0000* 4 

[.0000- 4 -[.5000* 4 
[.SOOO* 4 -20000** 
2.0000-4-3.0000*4 
30000*4-4.0000*4 
*.0000* 4 -5.0000*4 
5.0000*4-6.0000*4 
60000*4-8.0000*4 
80000* 4 -[.OOOO* 5 

t.0000-5-[.5000*5 
[.5000-5-20000*5 
2.0000*5-3.0000*5 
3.0000-5-4.0000*5 
4.0000-5-5.0000-5 
5.0000- S -6.0000- 5 
6.0000- S -6.0000- 5 
8.0000- 5 -[.OOOO- 6 

[0000* 6-].5000- 6 
[S000-6-2.0000-6 
20000-6-3.0000-6 
30000*6-4.0000-6 
4.0000-6-50000-6 
5.0000-6-60000-6 
6.0000-6-6.0000-6 
6.0000-6-1.0000-7 

[.OOOO- 7 -[.5000- 7 

tO!f)L 

7.[499- 0 

3.5805-0 
3.0992-0 
2.6823-0 
23359-0 
2.[[74-0 
[.9647.0 
).796[-0 
).64)7-0 

[4719*0 
[3174* 0 
[.[652*0 
).0760*0 
)007S* 0 
9.5756- [ 
9.0537- [ 
8S70]-[ 

80246- ] 
7.5470- [ 
7.]230-) 
6.7872- ) 
6567]- ] 
6.4)32-) 
6.2564- ) 
6.[044- I 

59453-) 
5.8042- ] 
6.6936) 
5.6X8- ) 
55703- ) 
55503- ) 
55380- ) 
5.544)-) 

S.S868-] 
5.6746- ! 
5.8374- ] 
6.0745- ) 
63248-) 
6.6260- ) 
7)246-) 
7.80)3-] 

9.M66-) 
].)6S2*0 
[7603*0 
3.[008*0 
6.0263*0 
[.3984- t 
).429[-2 
8.9S89- 1 

8.]6S]-0 
[.6399-0 
6.6986- [ 
5)9)5-) 
80477- ) 
].)939-] 
3.9672*0 
[.2826-0 

4.3418-0 
7)629-0 
4.8966-0 
4.26)6-0 
39)06-0 
36945-0 
3.5)64-0 
3.4)55-0 

3.4058-0 
3.4S04-0 
3.5)35*0 
3.S468-0 
3.5462*0 
34870*0 
3332[*0 
3.0645-0 

2.6536-0 

ELR5TIC 
4.9293- t 

4.9293-] 
4.9293- [ 
4.9293- [ 
49293- [ 
49294- [ 
4.9294-1 
4.9294-1 
4.9295- [ 

4.9296- [ 
4.9297- [ 
4.9299- [ 
4.9302- [ 
4.9305- ) 
.4.9307) 
4.93H-) 
4.93)7- [ 

4.9326-1 
4.9340- [ 
4.9360- [ 
49387-) 
4.94[S-[ 
4.9442- [ 
49462- [ 
4.9537- [ 

4.963[-[ 
49767-) 
4.9970- ) 
5.024]- ) 
5.0S]2-[ 
5.0783- ] 
sttas-) 
S.)730-] 

5.2676- ] 
5.4026- ] 
S6046-] 
5.8795- ] 
6)426- ] 
6456)-) 
6 9 6 6 8 ) 
7.5559- [ 

9.092)-) 
).)7)8-0 
[.7456*0 
3.082)- 0 
60006-0 
)3933- ] 
)4254. 2 
8.92U-] 

7.956]- 0 
[.8379-0 
6.69[[-t 
4.6906- [ 
6.0310- [ 
[)894-[ 
39526-0 
)2757. 0 

4.3264**0 
7.]S27-0 
4.8895-0 
42539-0 
3.903)- 0 
3.6669-0 
35)04*0 
3.4060*0 

3.3735-0 
3.0453-0 
2.8868-0 
2.S684-0 
23678-0 
2.2077-0 
).96)7-0 
].6697-0 

).2990-0 

]MEi.a 

[8562-2 
38432- [ 
57[26-[ 
76955- ] 
60673- [ 
79262- [ 
7.4976-) 
7.3[05-[ 

66273-] 

IN.2N) 

3.42[0-3 

IN.3NI f[SS[ON iN.xai IN.HP! 

0.0000-0 

[2420- [ 

CHPIURE 
6.6570-0 

3.0875-0 
2.6063-0 
2.[894-0 
[8429-0 
[.6245-0 
[47)7-0 
[3032-0 
[.[487-0 

9.7890- ] 
8.2440- [ 
6.9220- [ 
5.8297- [ 
5.[449-[ 
4.6449- [ 
4.1225- [ 
3.6384- [ 

3.0920- [ 
2.613)- ] 
2-[870-l 
[6485- [ 
[6257- [ 
1.469[-t 
).3082-[ 
[.[508- [ 

9 8222-2 
8.2758-2 
6.9665-2 
5.6769-2 
51915-2 
4.7206-2 
4.[914- 2 
37[)8-2 

3)926-2 
2.7203-2 
2.3288-2 
2.0)06-2 
).8222-2 
].6688-2 
[5587-2 
[4541- 2 

[3650-2 
[3460-2 
[4624-2 
[.8639-2 
2.7666-2 
5.[[20- 2 
3.7316- ] 
3.7806- t 

2.0706- [ 
2.0)96-3 
7.5)93-4 
50092-2 
).6728-3 
4.5384-2 
).4422-2 
6.8560-3 

[5403-2 
[0)62-2 
6.9052-3 
7.6508-3 
7)659-3 
7)5)3-3 
7.4267-3 
79733-3 

9)794-3 
6.)672-3 
5.)663-3 
3)873-3 
2.2200-3 
2.0033-3 
).8392-3 
[7727-3 

[326S-3 

IN.D 
0.0000-0 

00000*0 
0.0000-0 
00000*0 
00000-0 
00000-0 
00000*0 
00000*0 
00000*0 

0.0000*0 
0.0000*0 
0.0000*0 
0.0000*0 
0.0000-0 
0.0000-0 
00000-0 
0.0000-0 

00000-0 
00000-0 
00000-0 
00000-0 
0-0000-0 
0 0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
00000-0 
00000-0 
00000-0 
00000*0 
00000*0 
00000*0 

0-0000*0 
0-0000*0 
0.0000*0 
0.0000*0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

00000-0 
00000-0 
0.0000-0 
00000-0 
0-0000-0 
0.0000-0 
0-0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 
00000-0 
0.0000-0 

2.2500-5 
6.7500-5 
1.3500-4 
2.2500-4 
3.1500-4 
4.0500-4 
5.4000-4 
7.2000-4 

4.[050- 3 
[.3700- 2 
4.9750-2 
[.8675- [ 
3.6825- [ 
4.7275- [ 
57050- [ 
5 9 ) 3 7 ] 

4.55[5-[ 

ff-64 

;*.<<! nueaR 
0.0000-0 

O.OCOO-0 
00000-0 
0-0000-0 
0.0000-0 
00000-0 
00000-0 
00000-0 
0.0000-0 

0.0000-0 
0-0000-0 
0-0000-0 
0.0000-0 
0-0000-0 
0.0000-0 
00000-0 
00000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
00000*0 
0-0000*0 
00000-0 
00000*0 
0.0000*0 

0.0000*0 
0.0000*0 
0.0000*0 
0.0000-0 
00000-0 
0.0000*0 
0.0000*0 
0.0000*0 

00000*0 
0.0000*0 
0.0000-0 
0.0000-0 
O.OMO-0 
0.0000-0 
0.0000-0 
0.0000*0 

0.0000*0 
0.0000*0 

o!oooo*o 
00000-0 
0.0000-0 
00000-0 
0.0000-0 

0.0000*0 

o!oooo- o 

oonnn- o 

i!sooo-4 
2.4500-3 
[.[450-2 
2.8000-2 
50250-2 

8.8450-2 

[2928-2 

t.302? 2 
[.3048 2 
i.3076- 2 
[.3[02-2 
[3122-2 
[3138-2 
1.3156-2 
[-3)76-2 

].320[-2 
[-3228-2 
[325S-2 
[-3282-2 
[.330[-2 
[33)7-2 
].3336-2 
[.3355-2 

1.3381-2 
[.3407-2 
[3435-2 
[346[-2 
).348[-2 
[.3496-2 
[.35]S-2 
[.3535-2 

[.3560-2 
[.3587-2 
[ 3 6 W - 2 
[364[-2 
[3660-2 
[.3676-2 
[.3695-2 
t.3714-2 

[.3739-2 
[3766-2 
[3793-2 
[3820-2 
[.3840-2 
[3855-2 
[.3874-2 
[.3894-2 

[39[9-2 
[3945-2 
[3973-2 

[4035-2 
[4053-2 
[4073-2 

t.4126- 2 
[.5994-? 

2![264-2 
2.4556-2 
2.7957-2 

4^0264-2 

5.2932-2 

[!6l39-[ 

2 

s!s484-[ 
6.537S-[ 
7.[724-[ 
7.7429- [ 
80972- [ 

8.0864- [ 

> m 

^ 



TABLE A1.14 

Fe-56 

na]*9]aL:[?6? 
CROSS SECUON 

muter 
[.0000- 5 -[.0000 2 

[0000- 2 -[.5000- 2 
[.5000-2-2.0000-2 
2.0000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-50000-2 
S.0000-2-60000-2 
60000- 2 -a.0000- 2 
a.oooo- 2 - i.oooo- [ 
].0000-)-].5000] 
] S 0 0 0 ) -2.0000) 
20000- [ -3.0000- [ 
3.0000] -4.0000) 
4.0000] - 5 0 0 0 0 ) 
5.0000- ) -6.0000- [ 
6.0000- [ -6.0000- t 
a.oooo- [-].0000*0 

[0000* 0 - [-S000* 0 
[-5000* 0-2-0000*0 
2.0000*0-3.0000*0 
3.0000*0-4.0000*0 
4.0000*0-5.0000*0 
SOOOO. 0-6.0000* 0 
60000*0-6.0000*0 
8.0000*0-).0000*! 

].0000*[-[.5000*[ 
[.5000* [-2.0000*] 
2.0000*] -9.0000* i 
3.0009- [-4.0000*] 
40000* [-50000*] 
5.0000* [-6.0000*] 
60000- [-6.0000*] 
60000*) -[.0000* 2 

[.0000. 2 -[.5000. 2 
[SOOO. 2-2.0000. 2 
2.0000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-50000*2 
5.0000-2-6.0000-2 
60000-2-6.0000-2 
6.C00C 2-].0000. 3 

].0000. 3-]5000. 3 
[.5000*3-2.0000*3 
2.0000*3-30000*3 
30000-3-4.0000*3 
4.0000*3-50000*3 
5.0000*3-60000-3 
6.0000*3-6.0000*9 
60000*3-].0000* 4 

].0000-4-].5000*4 
[.5000-4-2.0000-4 
2.0000-4-3.0000-4 
3.0000-4-4.0000-4 
4.0000-4-5.0000-4 
5.0000-4-60000-4 
60000*4-00000*4 
8.0000- 4 -).0000- 5 

].0000*5-].S000-S 
)5000*5-2.0000*S 
20000*5-3.0000*5 
3.0000*5-4.0000*5 
4.0000* 5 -S.0000* S 
5.0000*5-60000*5 
6.0000*5-6.0000*5 
8.0000* 5-].0000* 6 

].0000-6-].S000*6 
].5000. 6-20000*6 
2.0000* 6'- 3.0000* 6 
9.0000-6-4.0000*6 
40000-6-50000-6 
50000-6-60000-6 
6.0000-6-0.0000-6 
8.0000* 6 -[.0000- 7 

].0000*7-].5000*7 

tOTWL 
[7962*] 

)3630-) 
]3046*) 
[.2533*) 
).2]2)-) 
).[8S[<] 
[.[665* [ 
[.[466* [ 
].)27S*[ 

].)07). ) 
)0863. ] 
).0729-] 
].0S90-[ 
[0506- [ 
).0446-t 
].038[-) 
)032)-) 

[.0253- ) 
].0)92*] 
)0)37. ] 
[0069* [ 
[.0057* [ 
).0092- [ 
)0004. ) 
99737-0 

9.9332-0 
9.6858-0 
9.8269*0 
9.76])* 0 
96965*0 
9.6399*0 
9.5547*0 
9.4464*0 

9.266Z*0 
9.0292*0 
0.7025*0 
0.3)93*0 
7.9677-0 
7.66)]- 0 
7.2679-0 
66300-0 

5.696)- 0 
5.4004-0 
4.7970-0 
4.)466-0 
3.7292-0 
3.3940-0 
9.0320-0 
266)6-0 

2.))80-0 
).2704-0 
].9)60-) 
9.)S55-0 
4.4820-0 
9.7905.0 
94]49-0 
6.6899-0 

4.037[- 0 
4.4279*0 
34474*0 
36562*0 
4.0536*0 
3.8)43*0 
3.6074*0 
3.4694*0 

3.4)76*0 
3.4)66*0 
3.4702*0 
3.5309*0 
3.57)]* 0 
9.5475*0 
9.4]Z5*0 
9)535. C 

27256.0 

ELHSttC 
9.8665-0 

9.686S- 0 
9.6865-0 
9.0664.0 
96664*0 
96663*0 
9.8663-0 
9.8862-0 
9.866)- 0 

9.6659.0 
98656.0 
9685)* 0 
9.8846*0 
9.8840*0 
9.6834-0 
9.0826-0 
9.06)5-0 

9.8795-0 
9.8766-0 
9.6724.0 
9.6667*0 
906)[*0 
96555*0 
9.8470*0 
9.8356*0 

9.8)63*0 
9.7965*0 
9.747X0 
9.6927.0 
96390*0 
95660*0 
9.5079.0 
9.4060.0 

92340.0 
9.0023.0 
9.60)3.0 
62966.0 
7.9549.0 
7.6499.0 
7.2589.0 
6.6226.0 

624)6.0 
5.4772.0 
4.7950.0 
4.]473< 0 
3.7263.0 
3.3933.0 
3.0323.0 
2.66)). 0 

2))76. 0 
].2696. 0 
].9)S7. [ 
9)379.0 
4.46)7.0 
3.698). 0 
3.4050*0 
6.673). 0 

4.0209.0 
4.4206.0 
3.44)4.0 
36554.0 
4.0S96. 0 
3.8)43.0 
3.6074.0 
9.2884.0 

29502.0 
2.8040.0 
2.7453.0 
2.5499. 0 
2.374X0 
2.2432.0 
-r*.2*o < 3S6*0 

).3S72-0 

)MLB 

).60S2-) 

4.6580- ] 
6.[472-[ 
7.2497- [ 
9.6896- [ 
).)9S7. 0 
).2957*0 
).3390*0 
t.9)79*0 

).09)6*0 

IN.2N) 

[5206- [ 

IN.3X1 f[55)0N IN.NBI IN.MP! 

[.9979-2 

CHPTum 
6.0759*0 

3.7430*0 
3.[596* 0 
2.6467.0 
2.234X0 
[.9645.0 
[.7764.0 
[.5797.0 
1.369X0 

t.)648-0 
9.9749- [ 
8.3765- [ 
7.0522- t 
6.2227-) 
56206- ) 
4.9649-) 
4.3962- [ 

3.739)- [ 
9.)537-) 
2.6406- ) 
2.2263-) 
).9S88-) 
).7670-[ 
).S690-[ 
[.3792- [ 

].)695) 
9.6292-2 
8)727-2 
6.6970-2 
59550-2 
5.9367-2 
4.6804-2 
4.0397-2 

3.3409-2 
2.6903-2 
2.[)46-2 
].6457-2 
].3387-2 
[.[233-2 
9.0566-3 
7.3249-3 

4.5453- ) 
9.2497-3 
[9967-3 
[2325-3 
6.7567-4 
6.8343-4 
5.3623-4 
4.S769-4 

4.7229-4 
7.8264-4 
2.2884-2 
[7609-2 
2.[76)- 4 
32396-2 
9.257)- 3 
t.6222- 2 

8.2)00-3 
7.3964-3 
5.9209-3 
2682)- 9 
9.39)7-3 
3.4742-3 
37267-3 
29)32-3 

[.6)3[-3 
).6299-9 
t.6976- 9 
).4S97-3 
).)600-3 
[)4S2-3 
].)035-9 
9.6277-4 

5.7656-4 

IN.PI 

00000.0 
)32S0-5 
76325-4 
76750-3 
3.0250-2 
59650-2 

[-0072-) 

IN.01 iN.ai 
0.0000.0 

00000*0 
0.0000*0 
0.0000*0 
0.0000.0 
0.0000.0 
00000.0 
00000.0 
0.0000*0 

0.0000. 0 
00000.0 
o.oooo. o 0.0000*0 
0.0000.0 
00000.0 
00000.0 
0.0000-0 

00000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000*0 
0.0000*0 
00000-0 
0.0000-0 

00000-0 
0.0000-0 
0.0000-0 
0.0000*0 
0.0000-0 
0.0000-0 
0.0000-0 
00000-0 

0.0000-0 
0.0000*0 
0.0000*0 
00000-0 
0.0000-0 
0.0000-0 
00000-0 
00000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000*0 
0.0000*0 
0.0000*0 

00000*0 
0.0000*0 
0.0000*0 
0.0000*0 
0.0000*0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
00000*0 
0.0000*0 
00000*0 
00000.0 
0.0000.0 

0.0000.0 
0.0000.0 
0.0000.0 
00000*0 
0.0000*0 
2.5000-4 
3.6250-3 
[.9000-2 

6.5550-2 

nu-OBR 
[.2489-2 

[2585-2 
]26)2-2 
[2640 2 
[2667-2 
[2687-2 
[2703-2 
).272)-2 
).2742-2 

[.2767-2 
[.2794-2 
[2622-2 
)2649 2 
[2869-2 
[288S-2 
[.2904-2 
).2924-2 

].2949-2 
[.2976-2 
[.3004-2 
)303)-2 
)30S)-2 
t.3067-2 
].3066-2 
].3]06-2 

).3]3)-2 
).3)56-2 
[.3)86-2 
).32)3-2 
).3233-2 
).3249-2 
[3266-2 
[.3288-2 

].33)3-2 
[3340-2 
)3368-2 
).399S-2 
].34)5-2 
[.343X2 
).34S0-2 
X9470-2 

[.9495-2 
[.9522-2 
[3550-2 
[-3577-2 
t.3597-2 
).36)3-2 
[.3632-2 
[.36S2-2 

[4307-2 
X5574-2 
}.7690-2 
2.06)2-2 
2.4029-2 
2.7357- 2 
3.2462-2 
393)9-2 

5)523-2 
6.7)4X2 
6.7646-2 
X0993-) 
X2693-) 
[.40)9-] 
).SS79-[ 
X8379-) 

2.4985- ] 
9.]98S] 
42)35-] 
55090- ] 
64946- t 
7)524-] 
7.7703- ) 
0)650-] 

6)572-) 

< 

z 
c 

? 

^ 

?3 



TABLE A). ]7 

Fe-57 

hBTEmaL=t:63 
CROSS SECHON 

EMERCT 
l.OOOO- S-[.OOOO- 2 

[OOOO- 2 -[.5000- 2 
[5000-2-2.0000-2 
2.0000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000- 2 -S.OOOO- 2 
5.0000-2-6.0000-2 
6.0000 2-0.0000-2 
o.oooo-2-[.oooo-i 
t.OOOO t-[.5000- [ 
t.SOOO- t -20000- t 
2.0000-1-3.0000-1 
30000- t -4.0000- t 
4.0000-1 -5.0000- t 
SOOOO-t -6.0000- t 
6.0000- ) - 6.0000- t 
a.oooo- t-i.oooo-o 
t.OOOO* 0-t.5000*0 
[.5000-0-2.0000*0 
20000*0-3.0000*0 
30000*0-4.0000*0 
4.0000*0-5.0000*0 
5.0000*0-60000*0 
6.0000-0-60000*0 
0.0000* O-t.O000*t 

t.OOOO* t - t.SOOO*! 
t.SOOO* [-2.0000*) 
2.0000*) -3.0000* [ 
3.0000* [ -4.0000* [ 
4.0000*] -50000* t 
50000* t -6.0000* t 
6.0000* [ -6.0000* [ 
6.0000* t - [.0000* 2 

[0000* 2 -t.SOOO* 2 
[.5000*2-2.0000*2 
20000*2-3.0000*2 
3.0000*2-4.0000*2 
4.0000* 2 - 6.0000* 2 
5.0000* 2 - 6.0000* 2 
50000*2-0.0000*2 
00000* 2 -t.OOOO* 3 

t.OOOO* 3 - t.5000* 3 
[.5000*3-20000*3 
20000*3-3.0000*3 
3.0000*3-4.0000*3 
4.0000*3-5.0000*3 
S0000*3-6.0000*3 
60000*3-6.0000*3 
6.0000* 3 -t.OOOO* 4 

t.oooo*4-[.seoo*4 
t.SOOO- 4 -2.0000* 4 
2.0000-4-3.0000*4 
3.0000-4-4.0000*4 
4.0000-4-5.0000-4 
5.0000*4-6.0000-4 
6.0000-4-6.0000-4 
6.0000- 4 -[.0000- 5 

t.6000*5-[.SOOO-S 
t.SOOO* 5 -2.0000- 5 
20000- S -3.0000- S 
3.0000- S -4.0000- 5 
4.0000* S-S.OOOO* 5 
50000- 5 -6.0000* S 
60000-5-0.0000-5 
8.0000-5-1.0000-6 

t.OOOO- 6 -t.SOOO- 6 
t.5000- 6 -20000- 6 
2.0000-6-30000-6 
3.0000-6-4.0000-6 
4.0000- 6-5-0000-6 
5.0000-6-6.0000-6 
6.0000-6-80000-6 
6.0000- 6 -[.0000- 7 

t.OOOO- 7 -[.5000- 7 

TOTBL 
7.9907-0 

3.0766-0 
33256-0 
2.0362-0 
2.4455- 0 
2.t9[6-0 
2.0136-0 
1.6235-0 
t.6543-0 

1.4S20-0 
1.2034-0 
1.1226-0 
[.0022-0 
9)430- [ 
66424-1 
6.0230-1 
7.4t)2-t 

6.63t7-t 
6.2254- [ 
5.7692- [ 
53395- [ 
S.[[02-[ 
4.9203- [ 
4.7096- [ 
4.5450-1 

4.3266- t 
4)527- t 
3.9766-) 
3.6454- ) 
3.7469-] 
3.6700-1 
! M S 3 - [ 
9S063- ) 

9.300)- ) 
3.2560- ) 
3.00)7- [ 
2.6633- [ 
2.6600- ] 
2.4766- ) 
2)906- t 
[6496- [ 

1.2S61-] 
35975- ) 
[3696- [ 
3.3392-) 
2.0256- t 
3.4993-] 
9.0663- ] 
5.[236-0 

2.[250-0 
1.9716-0 
[.7760- [ 
[4992- [ 
[46S6-] 
).[576-[ 
[9370- [ 
9.7745*0 

9.7697-0 
5.9260-0 
5.t3Sl- 0 
4.497S-0 
4.tlS0-0 
3.6676-0 
3.6465-0 
9.4957-0 

3.4H9-0 
3.4021-0 
3453[-0 
3.5346-0 
3.565!- 0 
3.S742-0 
3.447[-0 
3.[069-0 

2.7653-0 

ELBSHC 
3.2075- [ 

3.207S-[ 
3.207S-I 
3.2075- t 
3.2075- [ 
3.2075- ) 
32075- ) 
3-2074- t 
3.2074- t 

3.2074- [ 
3.2073- [ 
3.2072- [ 
3.207[-[ 
3.2069- [ 
9.2060- [ 
3.2066- [ 
3.2063- ) 

92050- t 
3.205)- [ 
3204}- [ 
3.2027-1 
3.2013-1 
3)999-) 
9 ) 9 7 0 ) 
3.)960- [ 

9)90)- [ 
3)030- [ 
3.[724- [ 
9)56)-) 
9.[497-[ 
9)292-) 
9)07]-) 
9.0772- ) 

9.0296) 
29440- ) 
2.0)79-) 
2.6969) 
2.4600- ) 
220)7-) 
2.03)3-) 
) 6 9 0 7 ) 

l.))41-l 
6.0666-2 
1.19S7-t 
3.3)07-) 
201)2-1 
34646-.) 
6.0454- ) 
S.}]46- 0 

2.0545-0 
6.6639-1 
t.6367-1 
t-3733-t 
t.3S26-t 
1.0S47-t 
t.85t2-l 
8.9536- 0 

907)7-0 
52642-0 
4.49*6-0 
3.6260-0 
3.3)04-0 
3.00)6-0 
2.7070-0 
2.4502-0 

2238)- 0 
2.1091-0 
21377-0 
2.2046-0 
2.2184-0 
2.1720-0 
2.0268-0 
t.7765-0 

[.3640-0 

[ME).a 

2.5224-2 
[001S-0 
13564-0 
[2358-0 
[.[[6)-0 
[.020[- 0 
9.[39[-t 
8.1379] 

7)362- [ 
6.60[3-[ 
6.3690-1 
6.6987-1 
80213-1 
86430- t 
9404[-[ 
[.0448-0 

!!73!-0 
12925-0 
].3148-0 
13294-0 
!366!-0 
t.4003-0 
!4067. 0 
[1566-0 

52!3!-! 

IN.2MI 

65413-4 
22390- [ 

7.5)40- [ 

IN.3N! ftS5[0M IN.MB! IN.MP! captuRE 
7.6EJ6-0 

3S4S2-0 
29914-0 
25[0[-0 
2.H63-0 
t.87[0-0 
[.6679-0 
[.4965-0 
[.3230-0 

[.f23[-0 
9.492S-[ 
794[6-[ 
6.7124-1 
5.9017-1 
S.990t-1 
4.7466- t 
41734- t 

9556)- [ 
2.9960- [ 
2.5[63-[ 
2.[190! 
1.66S4-[ 
1.6944- t 
[4990- [ 
[3[96-[ 

[[274- t 
9.4649-2 
7.9846-2 
6.7223-2 
S.9S42 2 
5.3749-2 
4.7757-2 
4.2357-2 

3.6[[5-2 
3.0737-2 
25994-2 
22300-2 
[9923-2 
[.6296-2 
[.6726-2 
[5299-2 

[4]93-2 
27206- [ 
1.7406-2 
2.24[7-[ 
[4396- [ 
[4S03-[ 
40840- [ 
09788-3 

4.6)60-2 
2.556)- 2 
3.6502-2 
2.3245-2 
).3399-2 
].0296-2 
7.2973-3 
6.9)9)- 3 

4.2702-9 
1.5374-3 
[.[493-3 
9.3066-4 
7.7219-4 
7.1066-4 
6.6ilO-4 
S.S926-4 

4.9450-4 
S.0341-4 
5.7603-4 
6.56)6-4 
6.905)- 4 
6.6036-4 
S.9640- 4 
4.0354-4 

).2186-4 

IN.PI 

00000-0 
00000*0 
00000*0 
0-0000*0 
[2500-3 
96250-3 
[6625-2 

68650-2 

IN.O! iw.ai 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000*0 
0.0000*0 
0.0000*0 
0.0000*0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000*0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

00000-0 
00000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
ooopo-o 0.0000-0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 

0.0000-0 
0.0000*0 
00000*0 
00000*0 
00000*0 
00000*0 
00000*0 
0.0000-0 

0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
0.0000-0 
2.562S-3 
[.4668-2 

5.0800-2 

Mu-aa" 
[2265 2 

[.23B2-2 
!.24!0-2 
[.2438-2 
[.2465-2 
[.2486-2 
[.2502-2 
[.2S2t-2 
).254[-2 

[.2567-2 
i.2595- 2 
[.2623-2 
[.26S0-2 
t.267[-2 
[.2687-2 
[.2706-2 
[.2726-2 

[.2752-2 
[.2779-2 
[2806-2 
[.2635-2 
[.2655-2 
!2671-2 
[269[-2 
[.29H-2 

[2937-2 
[2964-2 
t.2993- 2 
t.3020- 2 
[.3040-2 
[.3056-2 
[.3076-2 
[.3096-2 

[3[22-2 
[3[49-2 
[.3[77-2 
[320S-2 
[922S-2 
[324[-2 
[3260-2 
[328[-2 

[.3307-2 
[.3334-2 
[3362-2 
[.3390-2 
[.34)0-2 
[3426-2 
[3445-2 
[.3465-2 

[4[2[-2 
[5702-2 
[8106-2 
2.17[9-2 
2.S323-7 
2.9030-2 
34669-2 
4.2268-2 

55539-2 
73546-2 
9.7657-2 
[2603- [ 
[5349- [ 
[7545- [ 
20400- [ 
24[27-[ 

31030- t 
4.)404-l 
5.2944-1 

6!9t82-l 
7.4202-1 
7.9188-1 
6.234S-1 

0.[9S3-[ 

?0 

> 
-a 
3 
n. 
5' 



MOSS StCTtOW 

TABLE Al.IS 

Fe-S8 

ttfHt*tfh.:<264 

tm*6T 
t.OOOO- 6 -t.OOOO- 2 

t.OOOO- 2 - t.SOOO- 2 
t.SOOO- 2 -2.0000- 2 
20000- 2 -S.OOOO- 2 
3.0000- 2 - 4.0000- 2 
4.0000- 2 - 5.0000- 2 
5.0000- 2 9 0000 2 
0 0000 2 6 OOM 2 
0.0000- 2 - t.OOOO- t 

t.OOOO- t - t.MOO- t 
t SOOO- ) - 2.0000- t 
2.0000- t - S.OOOO- t 
S.OOOO- t - 4.0000- ) 
4.0000- t - 5.0000- t 
S.OOOO- t - S.OOOO- t 
6.0000- t - a.0000- t 
o.oooo-t -1.0000*0 

t .0000* 0 - t SOOO* 0 
t.MOO* 0 - 20000* 0 
2.0000* 0 - S.OOOOt 0 
S.OOOO* 0 - 4.0000* 0 

S.OOOO* 0 - 6.0000* 0 
s.oooo* o - a.oooo* o 
6.0000* 0 - t.OOOO* t 

t.OOOO* t - t.MOO* t 
t.MOO* t - 2.0000* t 
2.0000* t -30000* t 
S.OOOO* t - 4.0000* t 
4.0000* t - S.OOOO* t 
S.OOOO* t - 6.0000* t 
60000* t -6.0000* t 
6.0000* t - t.OOOO* 2 

t.OOOO* 2 - t.SOOO* 2 
t.SOOO* 2 - 2.0000* 2 
2.0000* 2 - S.OOOO* 2 
S.OOOO* 2 - 4.0000* 2 
4.0000* 2 - S.OOOO* 2 
S.OOOO* 2 - 6.0000* 2 
6.0000* 2 - 6.0000* 2 
6.0000* 2 - t.OOOO* S 

t.OOOO* S - t.SOOO* S 
t.MOO* S - 2.0000* S 
2.0000* S - S.OOOO* 3 
S.OOOO* 3 - 4.0000* 3 
4.0000* S - S.OOOO* S 
S.OOOO* S - 6.0000* S 
6.0000* S - 6.0000* S 
6.0000* 3 - t.OOOO* 4 

t.0000* 4 - t.6000* 4 
t.SOOO* 4 - 2.0000* 4 
2-0000* 4 - S.OOOO* 4 
S.OOOO* 4 - 4.0000* 4 
4.0000* 4 - 6.MM* 4 
S 0000 4 6 0000 4 
6.0000* 4 - 6.0000* 4 
S.OOOO* 4 - t.OOOO* S 

t.OOOO* S - t.SOOO* S 
t.5000* S - 2.0000* S 
2.0000* 6 - S.OOOO* S 
S.OOOO* 6 - 4.0000* S 
4.0000* S - S.OOOO* 6 
S.OOOO* S -60000*5 
6.0000* S - S.OOOO- 5 
6.0000* 5 -t.OOOO* 6 

t.OOOO* 6 - t.SOOO* 6 
t.SOOO* 6 - 2.OOOO* 6 
20000*6-3.0000*6 
30000*6-4.0000*6 

S.uu«U*6-6.0000*6 
6.0000*6-6.0000*6 
0.0000* 6 -t.OOOO* 7 

t .0000* 1 - t .SOOO* 7 

TOTM. 
9 3042*0 

7.47)3*0 
7.2696*0 
66*61*0 
6.6)76*0 
6.60t2*0 
6 60*6 0 
6.5)07*0 
043tO*0 

6.3406*0 
6.2S4S*0 
6.t60t* 0 
6.t24S*0 
6.00S2*0 
6.06M*0 
6.0SM* 0 
6.0)00*0 

59779*0 
6.0642* 0 
6.0266* 0 
6.9)20*0 
5.69*6* 0 
6.6094* 0 
6.6022* 0 
5.67M* 0 

50672*0 
S.S66t*0 
6.6643*0 
5.66t9*0 
S.0S9t*0 
6.9672*0 
S.6SS7*0 
5.6469*0 

56407*0 

t.0645* 2 
9.0S0S*t 
7.9927* t 
7.2676* t 
6.46S)*) 
$.7496* t 

4.9462* t 
4.2205* t 
3.69S6*) 
3.0MS* t 
2.747S*t 
2St)9*t 
2.2642* ] 
2.0270*) 

i.766S*t 
t.SW9* t 
t.S22t*t 
t.t499*t 
)097S*t 
9 M S S 0 
6.6070*0 
7.04**0 

6.6966*0 
59969*0 

4.5666*0 
4t732*0 
3.9t76*0 
3.6664*0 
3St69*0 

342)2*0 
3.3tS**0 
3.4296*0 
3.5279*0 

35999*0 
3.4649*0 
32355*0 

2.792[. 0 

tLOSTtC 
6 6 t M * 0 

5.6)00*0 
6.0)00*0 
6.0)00*0 
6.0)00*0 
60)00*0 
5.0)00*0 
5.0)00*0 
6.9)M*0 

66.00*0 
5.9)00*0 
S.6tOO*0 
S.9)M*0 
6.0)00*0 
S.S)00*0 
5.0)M*0 
s.otoa+o 

6.0)00*0 
6.6)00*0 
6.6)M*0 
6.0)00* 0 
6.0)00*0 
5.0)00*0 
56)00*0 
60)00*0 

6.6)M*0 
S.6)M*0 
$6)00*0 
S.6)00*0 
$.9)M*0 
50)00*0 
66)00*0 
5.6)00*0 

6.0)M*0 
6.0)00*0 
).0696*2 
9.02S)*) 
7.9960* t 
7.2626* ) 
6.476J7* i 
5.7466*) 

4.94S)*) 
42)79*) 
3.$9)6*) 
9.07M*) 
2.74S6*) 
25)05* t 
2.26S0*) 
2.0265* t 

).76M*t 
).6M0* t 
t.32)4*t 
t.)492*t 
t.0S70*t 
9.5504*0 
0.69M* 0 
7.6402*0 

6.6629*0 
5.9944*0 
o.M4:*o 
4.6636*0 
4)7)2*0 
3.9)64*0 
3.604)* 0 
3.2079*0 

2.9S96* 0 
2.720S* 0 
2.S)0t*0 
23990*0 
tj*<**0 
22362*0 
2.0657*0 
t.6096*0 

t.4t)7*0 

)HtLH 

22626- t 

4.7960- t 
6.6t69-t 
9.t070-t 

t.2664*0 
t.3606*0 
t.4t60*0 
t.42tS*0 

7.6S39-t 

<H.2X) 

57602- t 

[H.SMt '[SStOM iM-nai tM.Mf) COfTUtt 
S.6462*0 

t.6444*0 
).3069*0 
tt626*0 
96026- t 
0.6363- t 
7.6076- t 
6.93t6-t 
6tOM- t 

6.200)- t 
4.99M-t 
3.6770- t 
S 0999 t 
2.73t0-t 
2.4690- t 
2)9)9- t 
).93t)-) 

t.6444-t 
t.S063- t 
t.t626-t 
9.9M6- 2 
66363 2 
7.607S-2 
6.9S)S-2 
6)067-2 

5.200)- 2 
4.S0S6-2 
3.6770-2 
3.0999-2 
2.73)0-2 
2.4690-2 
2)9)9-2 
t.93tt-2 

t.6444- 2 
t.SMS- 2 
92305-2 
7.0997-2 
5.044a- 2 
6.0022- 2 
4.402t-2 
3777)- 2 

s.tsso-2 
262)3-2 
2)4)6-2 
t.7469- 2 
t.6003- 2 
t.3407- 2 
t.t676-2 
t.044)-2 

6.9726- S 
7.7604-3 
6.0504-3 
60)54-3 
5 SOS! 3 
4.6660- 3 
4.2669- 3 
3.6407-3 

2.9393-3 
2.4604 j 
2 2394 3 
20636-3 
2.0)92-3 
2t042-3 
2S064 3 
t.52t6-3 

6.9766-4 
92)63-4 
a.'"- .-
7.S390-4 
7.2)27-4 
6S446-4 
5.M79-4 
3.6292-4 

t.2766- 4 

<M.f) IM.Ot 

00000* 0 
00000*0 
t.2600- 4 

6.6000-3 

m.at 

0.0000*0 
00000*0 

0.0000*0 
0.0000*0 
0.00M*0 
30000-4 
35625-3 

t.2020- 2 

ft SO 

m-oaa 
).2076-2 

t.2)76-2 
t.220S-2 
t.22S)-2 
).2259-2 
).2260-2 
) 2296 2 
).23)6-2 
).2336-2 

t.2363- 2 
).239)-2 
).24)9-2 
t.2447- 2 
t.2460- 2 
t.2494-2 
t.2M4- 2 
t.2S24-2 

t.2SS)-2 
t.2576- 2 
t.2607- 2 
).2695-2 
).26M-2 
t.2672-2 
t.269)-2 
)27)2-2 

t.27S9-2 
t.2766- 2 
t.279S-2 
t.2623- 2 
t.2643- 2 
t.2660- 2 
t 2979- 2 
t-2900-2 

t.2926- 2 
).2964-2 
t.296S-2 
t.30tt-2 
t.303)-2 
).S04S-2 
)3067- 2 
t.SOOO- 2 

tSt)4-2 
).3)42-2 
).3)7)-2 
].3]9S-2 
t.32t9-2 
t.32SS-2 
t.32S6-2 
] 3276- 2 

t.3939- 2 
t.S2t6-2 
t.7343- 2 
2.0460-2 
2.S657- 2 
26955-2 
3)993-2 
3.6736-2 

6.0677-2 
6.6900- 2 
0.S700-2 
].0732-t 
t.237S-t 
t.366t-t 
t.6t66-t 
t.6t70-t 

2.3996- t 
3t9t6-[ 
4.4436- [ 
S.7090-t 
65795- t 
72366- t 
7.97t3-t 
824tS-t 

62tOO-t 

z 
C 

r 



CROSS SECTION 

TABLE A!. ]? 

Ni 

-IHTER1BL=I280 

ENERO! 
1.0000- 5 -[.0000- 2 

[0000- 2 -[5000- 2 
[S000-2-2.0000-2 
2.0000-2-3.0000-2 
30000-2-4.0000-2 
4.0000-2-50000-2 
5.0000-2-6 0000-2 
6.0000-2-6.0000-2 
6.0000- 2 -[.0000-1 

1.0000-1-1.5000-1 
1.5000-1-20000-1 
2.0000-1-30000-1 
3.0000-1-4.0000-1 
4.0000-1-50000-1 
S.OOOO- 1-6.0000-1 
6.0000) -30000- t 
6.0000- )-t.0000*0 

1.0000-0-1.5000-0 
t.SOOO* 0-2.0000*0 
2.0000*0-30000*0 
3.0000*0-4.0000*0 
4.0000*0-5.0000-0 
5.0000*0-6.0000*0 
6.0000*0-6.0000*0 
6.0000* 0-t.0000*) 

t.OOOO-)- t.SOOO*] 
t.SOOO- t -2.0000* t 
2.0000*1-3.0000-] 
3.0000-t -4.0000- ] 
4.0000* t -S.OOOO-t 
S.OOOO- 1-60000-1 
6.0000* t -6.0000- ] 
6.0000- t - 1.0000- 2 

10000*2-1.5000*2 
t.5000-2-20000-2 
2.0000-2-30000-2 
3.0000*2-4.0000*2 
4.0000- 2 -S.0000- 2 
S.OOOO- 2 -6.0000- 2 
60000*2-6.0000*2 
3.0000*2-1.0000*3 

1.0000-3-1.5000-3 
15000*3-20000*3 
2.0000*3-30000-3 
3.0000*3-4.0000*3 
4.0000*3-5.0000-3 
5.0000*3-6.0000*3 
6.0000*3-6.0000*3 
6.0000- 3 -[.0000- 4 

t.OOOO. 4-l.SOOO- 4 
t.SOOO* 4 -2.0000* 4 
2.0000*4-3.0000*4 
3.0000-4-4.0000*4 
40000-4-5.0000*4 
50000*4-6.0000*4 
60000*4-6.0000*4 
6.0000-4-1.0000*5 

1.0000*5-1.SOOO*5 
15000*5 -2.0000* S 
2.0000- S -3.0000* 5 
3.0000- 5 -4.0000* S 
4.0000*5-5.0000-5 
S.OOOO- 5 -6.0000- 5 
6.0000*5-6.0000*5 
6.0000* 5 -t.OOOO* 6 

1.0000*6-15000*6 
1.5000*6-2.0000*6 
2.0000*6-3.0000*6 
3.0000*6-4.0000*6 
4.0000-6-5.0000*6 
5.0000*6-6.0000*6 
6.0000*6-6.0000*6 
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30632. 
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3.0430-
3.5796. 

3.3750-
3.2769-
3.3103-
3.4407-
3.5830-
3.6351-
3.S569-
3.3020-

2.6242-

1 

t 
t 
1 
t 
1 
t 
1 
t 

1 
t 
1 
t 
1 
t 
1 
1 

t 
t 
t 
t 
t 
1 
1 
t 
t 
1 
t 
t 
t 
t 
t 
1 

1 
1 
t 
t 
t 
1 
t 
1 
1 
1 
1 
1 
t 
t 
1 
1 

1 
1 
1 
1 
0 
0 
1 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

ELHStlC 
1.7199-1 

17199-1 
1.7199-1 
1.7t99-l 
17)99-1 
17199-1 
1.7)99- t 
).7199-t 
1.7t99-t 

1.7199- t 
1.7190-1 
t.7196-1 
1.7196- t 
).7)96-) 
).7)96-] 
).7198-1 
).7196-1 

1.7198-1 
1.7197-1 
1.7197- t 
1.7196- 1 
1.7196- t 
17195- ) 
17)94-1 
1.7)93- i 

1.7190-1 
1.7167- t 
1.7162-1 
1.7176- ) 
17169- ) 
1.7163-1 
1.71S3-) 
1.7141-1 

17069- t 
16930-1 
1.6743-1 
1.646S-) 
).6230-1 
1.6129-1 
1.S909-1 
1.S627-1 

1.SS39-1 
l.SlSS-1 
15436-1 
19666-1 
2.6652-1 
1.9956-1 
1.2039-1 
1.0659-1 

3.7S66-1 
56663-1 
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t.5t36-2 
[.7[52-2 
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3.1112-2 
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4.97[4-2 
6.3093-2 
61642-2 
10158-1 
[.[696- i 
[.2923- t 
[.4430- [ 
1.6298-1 
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TABLE At. 20 

Ni-58 

CMSS StCTtOM 
na7ttnaL=t2m 

ENEKCY 
[.OOOO- 5 -[.OOOO- 2 

[0000- 2 -[.5000- 2 
[5000-2-2.0000-2 
20000-2-3-0000-2 
3.0000-2-4.0000-2 
4.0000-2-5.0000-2 
5.0000-2-6.0000-2 
60000-2-6.0000-2 
eoooo-2-t.oooo-t 

).0000-)-]5000-[ 
].5000) - 2 0 0 0 0 ] 
2.0000- t -3.0000- [ 
3.0000) -4.0000- ] 
4.0000) -5.0000- ] 
5.0000) -60000- [ 
6.0000) -8.0000) 
8.0000) -[.0000-0 

[0000- 0-).5000*0 
[5000-0-20000*0 
2.0000-0-30000.0 
3.0000.0-4.0000-0 
4.0000.0-5.0000.0 
5.0000.0-6.0000.0 
E.oooo. o-a.oooo. o 
a.oooo* o-t.oooo*] 

1.0000* )-].5000*) 
[5000. t -2.0000.) 
20000. ) -30000. ) 
3.0000*) -4.0000- [ 
4.0000- ) -5.0000*) 
5.0000* [-5.0000*] 
6.0000- ) -8.0000- ] 
a.oooo-]-].oooo* 2 

].0000*2-[.SOOO*2 
[.5000.2-2.0000.2 
20000*2-3.0000.2 
30000.2-4.0000*2 
4.0000.2-50000.2 
5.0000.2-5.0000.2 
6.0000.2-0.0000.2 
a.oooo. 2 -[.oooo. 3 

[.OOOO. 3 " [5000. S 
t.SOOO* 3-2.0000* 3 
2.0000.3-3.0000.3 
30000.3-40000.3 
4.0000.3-50000.3 
5.0000.3-6.0000.3 
6.0000- 3 -S.0OO0. 3 
a.oooo- 3 -[.oooo. 4 

[.OOOO- 4 -[.5000. 4 
[5000. 4-2.0000-4 
2.0000.4-3.0000.4 
3.0000.4-4.0000.4 
4.0000.4-5.0000.4 
50000.4-60000.4 
6.0000.4-60000.4 
6.0000. 4-1.0000. 5 

[.OOOO. S-[.S000. 5 
[5000.5-2.0000-5 
20000. 5-3.0000. S 
3.0000*5-4.0000.5 
4.0000. 5 -S.OOOO. 5 
S.OOOO. 5-60000. 6 
60000. S -a.OOOO. 5 
60000. S-[.OOOO. 6 

[.OOOO. 6 -[.5000. 6 
[.5000.6-2.0000.6 
2.0000.6-3.0000*6 
3.0000-6-4.0000.6 
4.0000.6-50000.6 
5.0000.6-60000.6 
6.000C6-6.0000.6 
6.0000. 6 - t.OOOO. 7 

1.0000-7-1.5000.7 
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4.0622- [ 

32474- [ 
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3.0356- [ 
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2.6670- [ 
2.6262.) 
2793[. ) 
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2.6323. [ 
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2.6066.) 

2 5962.) 
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25667.) 
2.56)3.) 
2.SS77. ] 
2.5636.) 
2.5496.) 

2.5452.) 
2.5409.) 
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2.5299.) 
2.5274.) 
2.524].] 
2S203. [ 

2.5)]].] 
24970. [ 
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24499.) 
2.4236.) 
2.39)3.) 
2.33)0.) 
224]).) 

2)299.) 
2.00)4.) 
)6)90. ) 
[6)66.) 
[4295.) 
[2732.) 
[.0756. [ 
7.763). 0 

6.66)6-0 
7.3655-] 
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)0]40. ) 
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23326.0 
[63)6* ) 
6.7795*0 

6.9326*0 
6.6365.0 
5.6696.0 
4.9093.0 
4.42)2.0 
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3.3592.0 
3.2668.0 
33323.0 
34635*0 
35657.0 
36240*0 
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2.7806*0 

EH)ST]C 
2.524). [ 

2.524). [ 
2524). [ 
2.524]. [ 
2624).) 
2.524). [ 
2524)*) 
2524]* ) 
2524]* t 

2.524)* ] 
2.5240*) 
2.5240*) 
2.5240*] 
2.S240*] 
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2.5240*] 
2.S239-] 

25239*) 
25230*) 
2.5237- t 
2.5236-) 
2.5235-) 
2.5233- ) 
2.523)*) 
2 5226*) 

2.5224*) 
2.52)7*) 
25207*) 
25)93*] 
2.5)79*) 
2.5)66*) 
2.5]4S*) 
2.5)]6*) 

2.5039*) 
24909*) 
247)5*) 
24457*) 
2.4)99*) 
2.3060*) 
2.3269*) 
22366*) 

2)276.) 
) M 9 6 - ) 
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).426S-) 
).2724-[ 
[.074]- [ 
7.7750-0 

6.5657-0 
7.3S67-] 
[.6747- [ 
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2.3tOS-0 
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4.6952-0 
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33246*0 
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2.0690-0 

[5989-0 

)"6).a 

4.0855-3 
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6.9772- [ 
6.3442-] 
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2.6972- [ 
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S.0353- 2 
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6.2499-9 
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5.9400-8 

8.2500-6 
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3.5300-7 
4.6200-7 
5.9400-7 

8.2500-7 
[[550-6 
[6500-6 
2-3)00-6 
29700-6 
3.6300-6 
4.6200-6 
S.9400- 6 

8.2500-6 
[.[550-5 
[6S00- 5 
23)00-5 
29700-5 
3.6300-5 
4.6200- S 
6.9400- S 

8.2500- 5 
[.[550-4 
[-6500-4 
2 M M - 4 
29700-4 
3.G300-4 
4.6200-4 
5.9400-4 

8.2S00-4 
[.[SSO-3 
[.6500-3 
2.3[00-3 
29700-3 
3.6900-3 
4.6600-3 
6.4200-3 

96000-3 
i.4500- 2 
22250-2 
3.4000-2 
4.7000-2 
6)000-2 
8.[250- 2 
[.05)3-1 

[.2325 1 

N]-58 

nu-Baw 
[.2056-2 

[.2)50-? 
[2[76-2 
[2203-2 
[2229-2 
[2248-2 
[-2263-2 
[228[-2 
l-230[- 2 

[2325-2 
[235[-2 
[.2376-2 
[2404-2 
[2423-2 
[.2439-2 
i.2457- 2 
[2476-2 

t.250)-2 
).2527-2 
t.2554- 2 
).2560-2 
[2S99-2 
[26)4-2 
[2632-2 
[.2652-2 

.2676-2 
[-2702-2 
1.2729 2 
[.2755-2 
[2774-2 
[-2790-2 
[-2806-2 
).2827-2 

[-2852-2 
[-2876-2 
1-2905 2 
[-293] 2 
1.2950-2 
1.2965-2 
[.2903-2 
[3003-2 

[.3027-2 
[.30S3-2 
[3080-2 
l-3t06-2 
).3)25-2 
1.3)4)- 2 
).3)59-2 
).3)78-2 

].3942-2 
].6]2S-2 
[-7080-2 
[99)4-2 
22905-2 
25985-2 
3.0682-2 
3.6952-2 

4.6906-2 
6.2825-2 
8.04[5-2 
9.990]- 2 
[.[S[0-l 
[-2729-] 
[4242- [ 
[-6[35-[ 

[.9966-[ 
2.8690- [ 
4.065[-[ 
55368- [ 
642)4- [ 
70037- [ 
7.6[6t-] 
8.0597-1 

8.[7C9-[ 

< 

Z 
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CROSS SECUOM 

TABLE A).2) 

Ni-60 

Na!ER!m=[2B2 

' ENERGY 
[.0000- S-).0000- 2 

[.0000- 2-).5000- 2 
].500O-2-2.0000-2 
2.0000-2-3.0000-2 
30000-2-4.0000-2 
4.0000-2-50000-2 
S.000O-'2-60OO0-2 
6.0000-2-90000-2 
6.oooo-2-].oooo-] 
).0000- [-).5000- ) 
).5000-[ -20000- [ 
2.0000- [ -3.0000- [ 
3.0000- ) -4.0000- ) 
4.0000- t -5.0000- ) 
5.0000- ) -6.0000) 
6.0000} -8.0000) 
8.0000-)- [.0000*0 

[0000*0 -[.5000*0 
[5000*0-2.0000*0 
2.0000*0-3.0000*0 
3.0000*0-4.0000*0 
4.0000* 0-S.0000*0 
50000*0-6.0000*0 
60000*0-6.0000*0 
6 0 0 0 0 * 0 - [.0000* [ 

[.0000- t-[.5000* t 
[.SOOO-t -2.0000- ) 
2.0000* [-3.0000*) 
3.0000* [-4.0000*) 
4.0000* [-5.0000*) 
5.0000* [ -6.0000- ] 
6.0000*) -6.0000- ] 
6.0000*)-}.0000* 2 

).0000*2-].5000*2 
)SOOO*2-20000*2 
20000*2-3.0000*2 
3.0000*2-4.0000*2 
4.0000*2-5.0000*2 
5.0000*2-6.0000*2 
60000*2-60000*2 
90000* 2 -[.0000* 3 

[.0000*3-[.S000*3 
[.5000-3-2.0000*3 
2.0000*3-3.0000*3 
30000*3-40000*3 
4.0000*3-50000*3 
5.0000*3-6.0000*3 
6.0000*3-9.0000*3 
60000* 3 -[.0000* 4 

[.0000* 4 -[.5000* 4 
[5000-4-2.0000*4 
2.0000-4-3.0000*4 
3.0000-4-4.0000*4 
4.0000*4-5.0000*4 
5.0000*4-6.0000*4 
6.0000-4-6.0000*4 
60000* 4 -[.0000* 5 

[0000*S-[.S000*5 
[5000*5-2.0000*5 
2.0000*5-3.0000*5 
3.0000*5-4.0000*5 
4.0000*5-50000*5 
50000*5-6.0000*5 
60000*5-60000*5 
90000* 5 -[.0000* 6 

[0000- 6-).5000* 6 
[.5000-6-2.0000-6 
2.0000-6-3.0000*5 
3.0000-6-4.0000-6 
4.0000*6-5.0000-6 
5-0000-6-6.0000-6 
6.0000*6-8.0000-6 
8.0000* 6-].0000- 7 

[.0000- 7 -[.5000-1 

TOtWL 
9.6658*0 

5.057)* 0 
4.4542*0 
3.6966-0 
34673*0 
3)626*0 
2.9653*0 
2755)* 0 
2.5553*0 

2.3395*0 
2)406*0 
).9692-0 
)630)*0 
).7390*0 
).67SS-0 
).6094*0 
).S44]*0 

].48)4*0 
[.4298*0 
[3627*0 
[.34[9*0 
[.3[46*0 
[.2930*0 
[.2677*0 
[.24)2*0 

)205)*0 
))809*0 
))627*0 
).)466*0 
).[367-0 
).[3)5*0 
).[243*0 
).))65*0 

).)077*0 
).0909*0 
).0666*0 
).0774*0 
).0663*0 
).06)0*0 
).05)2*0 
).0403*0 

).0264*0 
).0)77*0 
).[754-0 
].)S))*0 
[4279*0 
2.04S4*0 
4.247S*0 
)S423-) 

)206). 2 
3.[056*[ 
[.6)04*) 
[3538.) 
6.6295-0 
6.2933-0 
7.0763-0 
60)50-0 

5.0)62*0 
5.2446-0 
6.3539-0 
5)465*0 
46432*0 
4.2935*0 
39456*0 
36523*0 

34029*0 
3.2630*0 
3.2756*0 
3.4226*0 
3.5747*0 
3.6496*0 
3.5997*0 
3.3630*0 

2.8942-0 

ELHSHC 
[.0747-0 

[.0747-0 
].0747-0 
[.0747-0 
[.0747*0 
[.0747*0 
[.0747-0 
).0747-0 
[.0747-0 

[.0747-0 
[.0747-0 
).0747. 0 
).0747. 0 
).0747*0 
[.0747*0 
[.0747*0 
[.0747*0 

).0747*0 
).0746*0 
).0746*0 
).0745*0 
).0744*0 
].0744*0 
).0743*0 
).0742*0 

).0739*0 
).0736*0 
)073)*0 
).0725*0 
).07)9*0 
).07)2*0 
).0702*0 
].0690*0 

).0667*0 
).0635*0 
).05*6*0 
).0S22*0 
).046)*0 
).0406*0 
).0329*0 
).0236*0 

).0))6*0 
).0042*0 
).0353*0 
).)362*0 
).4)4)*0 
[.9666*0 
4.22SS*0 
[.5376* [ 

[2045*2 
3)037*) 
)6069*) 
].35)9*! 
8.8056*0 
6.2832*0 
7.0650*0 
6.600]* 0 

5.8065*0 
52382*0 
6.3456*0 
5)39)* 0 
46360*0 
4.2663*0 
39300*0 
36440*0 

33499-0 
29690-0 
26246-0 
24734-0 
2456)- 0 
24539-0 
23793*0 
2.[699*0 

[-6953*0 

[MELH 

4.3706-2 
3.6676-) 
6.4266-) 
9.367)-) 
).0994*0 
).)603*0 
[.[369*0 
[.03[7*0 

6.43[5-[ 

IN.2N) 

[.2867-] 

IM.3M) ussto* IN.MR! IN.Nfl 

0.0000*0 

3.[460- 2 

CHRTURE 
0.58[[*0 

3.9747*0 
3.3505*0 
26084.0 
23664*0 
20055*0 
[8656*0 
[6763*0 
].4706*0 

].2607. 0 
).06[2*0 
6.9)46- [ 
7.5042- ) 
66073- ) 
6000)-) 
53065- ) 
4.67[8-) 

3.9675- [ 
3.3540- [ 
2.6206- [ 
2.372)- [ 
2.0963- ] 
[.6922- [ 
[.678[-[ 
[4845- [ 

[.2504- ) 
[.0659- ) 
8.9259 2 
7.SS33-2 
6.6492-2 
6.0[26-2 
5.3639-2 
4.7275-2 

4.0469-2 
3.4304-2 
2.9064-2 
2.4797-2 
22)02-2 
20329-2 
).63S2-2 
).659)-2 

[.6792- 2 
].3S62-2 
].40)8-] 
[2839-2 
[.3860-2 
5.8637-2 
22023-2 
4.4677-2 

[6739- [ 
[.9773-2 
3.4630-2 
[.9067-2 
2.2836-2 
[0094 2 
).)299-2 
[48SS-2 

9.7057-3 
6.3530-3 
6)985-3 
7.3666-3 
7.0726-3 
7.))32-3 
7.4)38-3 
79468-3 

67050-3 
5.5452-3 
4.9)20-3 
3)35)- 3 
2.5004-3 
2.0937-3 
).5)59-3 
9.6442-4 

4.049[-4 

IN.P) 

4.6225-4 
23750-3 
63750-3 
20750-2 
6)000-2 
[2738- ) 

[.3940-1 

IN.0) IN.H! 
9.9900)3 

2.4980)2 
3.4980)2 
4.9980)2 
5.9980-[2 
8.9960)2 
[.0998-[] 
[.3998-[[ 
[.7996-[[ 

2.4996-)) 
3.4998-[[ 
4.9996-[[ 
6.9998-[[ 
6.9996-]) 
).[000)0 
).4000-)0 
].8000-[0 

2.5000-[0 
3.5000-)0 
S.0000-[0 
7.0000-[0 
9.0000-[0 
).[000-9 
).4000-9 
[.8000-9 

2.5000-9 
3.5000-9 
5.0000-9 
7.0000-9 
9.0000-9 
[.[000-8 
[.4000-8 
[6000-8 

25000-8 
35000-8 
5-0000- 6 
7.0000- S 
9.0000-8 
[.)000-7 
).4000-7 
[.8000-7 

2.5000-7 
3.S000-7 
5.0000-7 
7.0000-7 
9.0000-7 
[.[000-6 
[.4000-6 
t.8000- 6 

2.5000-6 
3.5000-6 
5.0000-6 
7.0000-6 
9-0000-6 
[[000-5 
[.4000-5 
[.6000-5 

2.5000-5 
3.5000-5 
5.0000-5 
7.0000-5 
9.0000- 5 
[.3200 4 
2.2000-4 
3.S600-4 

66000-4 
[.3200-3 
2.675.0-3 
5.[750- 3 
6.5500-3 
[.2675-2 
2.[000- 2 
3.4)25-2 

6.6200-2 

N]-SO 

RU-6HR 
}.[729-2 

[.[634-2 
[.[663-2 
[.[893-2 
[1923-2 
[.[944-2 
[.[962-2 
[.[982-2 
[.2004-2 

[2032-2 
[206[-2 
[2092-2 
)2)2[-2 
[2)43-2 
[2)60-2 
[2[8[-2 
[.2202-2 

[.2230-2 
[.2260-2 
[2290-2 
[23)9-2 
)234[-2 
[2358-2 
[2379 2 
l.240[-2 

[.2429-2 
[.24S8-2 
[.2486-2 
).2S)8-2 
].2S39-2 
)2557-2 
[.2577-2 
[.2599-2 

[2627-2 
[2656-2 
[2687-2 
[.27)6-2 
[.2738-2 
[.27S5-2 
[.2776-2 
[.2797-2 

[.2625-2 
[2854-2 
[.2885-2 
[29[4-2 
[2936-2 
[2953-2 
[2974-2 
[2996-2 

[.3836- 2 
[.5)42-2 
[7269-2 
2.033[-2 
2.3536-2 
26820-2 
3.[799- 2 
38407-2 

50862-2 
65377-2 
63580-2 
[0362- [ 
)-)905) 
)3)23-[ 
).4S96) 
)6383-[ 

20)66-) 
28600- t 
4.0)86- t 
5.3)74- [ 
6224[-[ 
6902[-[ 
7.6075- [ 
6.09t9-t 

6.234[-[ 

M 

> 
*o 
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TABLE A).22 

Ni-61 

CEOSS StCTtOX 
MHlEXiaL i)283 

tm*GY 
[0000- 5 -[.0000- 2 

. M W - '.Suuu-l 
i.sbob-2-2.0000-2 
20000- 2-!.0000- 2 
3.0000-2-10000-2 
4.0000-2-50000-2 
5.0000-2-6.0000-2 
6.0000-2-0.0000-2 
6.0000- 2 -1.0000- t 

1.0000- 1 - 16000- t 
t.5000-1 -2.0000- t 
20000-1-3.0000-1 
3.0000-1-4.0000-1 
4.0000-1-60000-1 
6.0000-1-6.0000-1 
6 M00- t - 0.0000- t 
e.ssas t-i.oaoe-: 
t.OOOO- 0-16000*0 
t.5000* 0-2.0000*0 
20000*0-30000*0 
30000*0-4.0000*0 
4.0000* 0 - 6.0000* 0 
5.0000*0-6.0000*0 
6.0000*0-0.0000*0 
6.0000*0 -t.0000*t 

t.OOOO- t - 16000-1 
1.5000* t -2.0000* t 
20000* t -30000* t 
3.0000* t -4.0000* t 
4.0000* t -5.0000* t 
6.0000* t -6.0000* t 
6-0000* t -6.0000* t 
0.0000* t -t.OOOO* 2 

10000- 2 -t.5000* 2 
15000*2-20000*2 
20000*2-3.0000*2 
3.0000*2-4.0000-2 
4.0000*2-5.0000*2 
5.0000*2-6.0000*2 
6.0000*2-0.0000*2 
6.0000* 2 -t.OOOO* 3 

t.OOOO* 3-).5000* 3 
1.6000*3-2.0000*3 
2.0000*3-3.0000*3 
3.0000*3-4.0000*3 
4.0000*3-60000*3 
5.0000*3-6.0000*3 
6.0000*3-6.0000*3 
00000* 3 -t.OOOO* 4 

t.OOOO* 4-1.6000* 4 
1.5000*4-2.0000*4 
2.0000*4-3.0000*4 
30000*4-4.0000*4 
4.0000* 4 -.5.0000* 4 
S.0000*4-6.0000*4 
60000*4-60000*4 
6.0000* 4 -t.OOOO* 5 

t.OOOO* 6 -1.5000- 5 
t.6000*S-2.0000-6 
2.0000*5-3.0000*6 
3.0000-5-4.0000*5 
40000*5-50000*5 
50000*5-60000*5 
6.0000*5-6.0000*5 
6.0000* S - t.OOOO* 6 

1.0000*6-1.5000*6 
lS000*6-2.0000*6 
2.0000*6-30000*6 
3.0000-6-4.0000-6 
4.0000-6-5.0000-6 
50000-6-6.0000-6 
60000-6-00000-6 
60000- 6 -t.OOOO- 7 

1.0000-7-1.5000-7 

' tOTWL 
1.0441-1 

63322-0 
5.7607- 0 
5.2911- 0 
49993-0 
4.6457-0 
4.4625-0 
4.2729-0 
4.095t-0 

3.0909-0 
3.7257-0 
35695-0 
3.4472-0 
3.3661*0 
3.3095* 0 
3.2496-0 
31919-0 

3.1297-0 
3.0740-0 
30266- 0 
2.9667* 0 
2.9634*0 
2.9446*0 
2.9247*0 
2.9002* 0 

2.9065*0 
20693*0 
26619*0 
2 6306 0 
2.6M4-0 
2.6226*0 
28)41*0 
2.6069*0 

2.7963*0 
27641*0 
27707*0 
2.7539*0 
2.7390*0 
2.7241*0 
2.70)4*0 
2.67)5*0 

36422*0 
2.5tl9*0 
2.3602*0 
2.7761*0 
1.6644*0 
1.0444*0 
3.5663* t 
6.2209*0 

6022t*0 
2.3417* t 
6.0540-0 
t.3202*1 
66036 0 
6.04t2*0 
t.0S43*t 
00940*0 

7.6311*0 
6.0624-0 
6.0003*0 
5.2366*0 
4.7334*0 
4.3764*0 
4.0172* 0 
37040*0 

3.4212-0 
3.2492*0 
3.2522*0 
3.4113-0 
3.5776-0 
3.67S1-0 
3.69tS-0 
3.4149-0 

2.9542-0 

ELHST1C 
27739-0 

2.7739-0 
2.7739-0 
2.7739*0 
2.7739*0 
2.7739*0 
27739*0 
27739*0 
2.7739-0 

2.7739-0 
27739-0 
2.7739-0 
2.7739-0 
27730*0 
2.7739*0 
2.7799*0 
27736*0 

2.7730*0 
2.7737*0 
27736*0 
27796*0 
2.7734*0 
2.7733*0 
2.7792*0 
2.7729*0 

2.7725*0 
2.7720*0 
27711-0 
27699*0 
2.7696- 0 
2.7677-0 
2.7669-0 
27636*0 

2.7595*0 
2.7596*0 
2.7446*0 
2.7321*0 
2.7194*0 
2.7062*0 
26967*0 
2.6570*0 

2.6045*0 
2.5002*0 
2.3393*0 
2.4036*0 
1.6643*0 
1.0295- 0 
3.4972*1 
7.9014-0 

6.5940-0 
2.3300-1 
6.7717-0 
t.3113-1 
6.5390-0 
6.6037-0 
t.0350-t 
6.3906- 0 

7.3609-0 
6.4346*0 
6.6677*0 
46939*0 
4t662*0 
3.7707*0 
3.3407*0 
29302*0 

2.4563*0 
2.1626*0 
2tt02*0 
2.2191* 0 
2.3202*0 
23995*0 
2.3762*0 
2.2009-0 

1.7279- " 

ItttLH 1 t*.2tt) 

] 

t.7464-1 
4.43t6-l 

4.5290-1 
4.4097- i 
4.3707-1 
53694-1 
57353-1 
59639-1 
6.7339-1 
7.7066-1 

95633- 1 
t.0766-0 
1.0997-0 
t.1052-0 
t.1294-0 
ttl65-0 
t.0606-0 
7.6t70-t 

1.7605-4 
24t7S-l 

!:::? ; 16*050- i 

IH.3M) F1SS10M 

< 

1 " ) . " " 1M.WF) CWftUKt 
<<MMH)-U 

35524-0 
3.002t-0 
2.5)1)- 0 
2.1220*0 
6666 0 

16660-0 
l.S0))*0 
t.9)99*0 

l.)246*0 
9.4900- 1 
7.9523-1 
6.7034- t 
5.0953-1 
S.3SH- 1 
4.740)- 1 
4)606-1 

3.S566- 1 
2.9939- 1 
2.5170-1 
2.1172-1 
10722- 1 
t.6676-1 
1.4973-1 
1324)- t 

1.1241-1 
9.4994-2 
7.9627-2 
6.7221-2 
S.91S0 2 
S.3440- 2 
4.7605-2 
41900-2 

3.5740-2 
9.0223-2 
2 6427-2 
2.1SS0-2 
t.906S- 2 
17995-2 
)66t2-2 
1.4069-2 

7.S74S-1 
1.1939- 2 
1.0S9S-2 
3.7160-1 
tOtOl 2 
t.4969- 2 
69947- t 
3.1953-1 

2.2610-< 
10916- i 
0.3061-2 
9.9534-2 
4.4S36- 2 
37471-2 
17750-2 
'.0021-2 

7.9470-3 
5.9400-3 
4.0229-9 
31430-3 
2.7064-3 
2.6379-3 
2S029-3 
23660-3 

1.6**2-3 
t.jm9-3 
''960-3 
9.7233-4 
6.7426-4 
7.4059-4 
5.5036-4 
2.0100-4 

1 J7.-i:-s 

tw.P) 1 tw.oi 

1.4339-5 
1.0720-4 
23573-4 

2tS00-3 
0.0000-3 
3.1250 2 
6.27S0-2 
12000-1 
15475-1 
1.717S-1 
[7175-1 

tx.ai 
6 t 9 M - H 

15400-t2 
21688 12 
3.0960-12 
4.3300-12 
55700-12 
6.6166-12 
0.6760-12 
11159-11 

[S499-[l 
2.1699-[[ 
3.0999-[[ 
43999-lt 
5.5799-11 
66t99-tt 
86799-lt 
ltlSO-10 

l.SSOO-10 
2.1700-tO 
31000-tO 
4.3400-tO 
5.5000-10 
66200-tO 
6.6900-10 
H 1 6 0 - 9 

1.5500- 9 
2.1700-9 
3.1000-9 
4.3400-9 
55900-9 
6.S2UU-S 
8.6600-9 
H 1 6 0 - 6 

t.S500-6 
2.1700-6 
3.1000-8 
43400-0 
55600-6 
5.6200-0 
0.6600-8 
1.1160-7 

1.5SUU-7 
2.1700-7 
3)000-7 
4.3400-7 
5.5600-7 
6.6200-7 
6.6600-7 
tlt60-6 

1.5500- 6 
2.1700- S 
3.1000-6 
4.3400- * 

6.0?5u-6 
6.KS00-6 
i.l'60-5 

1.5500- S 
21700-5 
3.1000- S 
4.3400-5 
SS000-5 
80800-5 
1.3720-4 
21240-4 

4.0500-4 
7.7500-4 
1.5475-9 
30250-3 
5.0250-3 
7.S2S0-3 
1.2112-2 
2012S-2 

t-4J2U-[ J jJ.!<^3U-< 

Nt-61 

[[579-2 

[.1609 2 
[.[721-2 
[.[753-2 
[.[764-2 
1.16U7-2 
1.1926- 2 
11046-2 
[.[67)-2 

[.[901-2 
[.[992-2 
[.1964-2 
[.[995-2 
[20t9-2 
t.2937- 2 
t.2059- 2 
t.2082- 2 

1.2112-2 
12149-2 
1.217S-2 
1.2207-2 
1.2230-2 
12240-2 
1.2270-2 
1.2293 <: 

1.2323-2 
12354-2 
t.2307- 2 
1.2410-2 
12441-2 
t.nbO-ir 
1.248t-2 
1.2505-2 

12534-2 
1.2S6S-2 
1.2596-2 
[2629-2 
12652-2 
1.267[-2 
[.2693-2 
[.2716-2 

t.2746- 2 
1.2777-2 
t.2609- 2 
[.2640-2 
t.20t3-2 
[.286? ? 
[.2904-2 
[.2927-2 

t.36]3 2 
[St8[ ? 
' 402-2 
;'^i66-2 
23910-2 
27904-2 
:.2979 2 
..0726- " 

5.4636-2 
7.0766-2 
9.1377-2 
t.t705-[ 
t.3717-i 
tS373-t 
[7723- t 
20795 [ 

2.7539- [ 
3.7267- [ 
4.6314- [ 
5.7053-1 
6.4684- [ 
7.076[-[ 
7.6963-1 
61260-1 

*.<6J5-, 

Ê  

> 
M 



CROSS SECDOM 

TABLE A). 23 

Ni-62 

ttmmm.=]?B4 

EHEEOf 
[.oooo-s-t.0000-2 

[.0000- 2-].5000- 2 
[.5000-2-2.0000-2 
20000-2-3.0000-2 
30000-2-4.0000-2 
4.0000- 2 -S.OOOO- 2 
5.0000-2-6.0000-2 
6.0000-2-6.0000-2 
6.0000- 2 -[.0000) 

[.0000-[-].SOOO-t 
].S000-[ -2.0000- [ 
2.0000- [ -3.0000- [ 
3.0000- [ -4.0000- [ 
4.0000- [ -5.0000- [ 
5.0000- [-6.0000] 
s.oooo- [-a.oooo- ) 
6.0000- [-).0000*0 

].0000-0- [5000-0 
[.5000*0-2.0000*0 
2.0000*0-3.0000-0 
3.0000*0-4.0000*0 
4.0000*0-5.0000*0 
50000*0-60000-0 
6.0000*0-6.0000*0 
6.0000*0- [0000* [ 

[.0000-]-[.SOOO*[ 
[.5000* [-20000*) 
2.0000- [ -3.0000* [ 
3.0000* [ -4.0000- [ 
4.0000* [ -S.OOOO- ) 
5.0000* [ -6.0000- [ 
6 0000- [ - 6.0000* ) 
00000* t - [0000* 2 

t .0000* 2 - t SOM* 2 
[.5000* 7 - 2.0000* ! 
2.0000*2-3.0000*2 
3.0000* 2 - 4.0000* 2 
4.0000- 2 - S.OOOO* 2 
S.OOOO* 2 - 6.0000- 2 
6.0000* 2 - 6.0000* 2 
60000*2 -[.0000* 3 

)O0OO*3-.].SOO0*9 
].S0OO*9-2.000O*9 
2.0000*3-3.0000*! 
3.0000*3-4.0000*3 
4.0000*3-5.0000-3 
S.OOOO- 3 -6.0000- 3 
6.O0OO-3-6.OOUU-3 
60000- 3 -[.0000- 4 

1.0000-4-1.5000-4 
15000-4-2.0000-4 
2.0000-4-3.0000-4 
3.0000-4-4.0000-4 
.4.0000-4-5.0000-4 
5.0000-4-60000-4 
6.0000-4-6.0000*4 
6.0000- 4 -[.0000- 5 

[.0000- S - 1.5000- 5 
[5000-5-2.0000-5 
2 0 0 0 0 - 5 - 3 M 0 0 - S 
30000-5-4.0000- S 
4.0000* 5 -S.OOOO- S 
50000-5-60000-5 
6.0000-5-6.0000-5 
8.0000- 5 -[.0000* 6 

t.0OO0*6-[.S00O-E 
[.5000*6-2.0000*6 
2.0000-6-3.0000*6 
3.0000-6-4.0000*6 
4.jU00-6-5.0000*6 
5.0000-6-6.0000-6 
6.0000-6-8.0000*6 
8.0000- 6 -[.0000- 7 

[.0000- 7 -[.5000-1 

TOTBL 
S7663-) 

34)66-) 
3)027-] 
2-6246-] 
260)3-] 
24SS3-] 
2 3544- ] 
22466- ] 
2)436-) 

2 0329- [ 
).99)S-] 
)64S0-] 
)7794. ] 
t.7265-) 
[.6960- ] 
[66[7-t 
[6302- ) 

).S946-[ 
)S636-[ 
[5366- ) 
)StS2- ) 
)S0)6- ] 
)4922-] 
[.4690- ) 
[4746- t 

).4666-[ 
]46)3-] 
]4S95-] 
].46)6-] 
]4666-) 
[4726- ] 
[4037* ] 
).4M7*t 

).S906* ) 
).S777< ) 
).W4]*] 
) 7 M S * ) 
t.OOK* ) 
20)0)*] 
2.223)*] 
2.S5]4*] 

9.2005- t 
4.6329-) 
9646]-] 
2 7S34- 2 
53602-2 
3 4225-2 
[2362-2 
4.9643-] 

2.3)79- [ 
[2434- [ 
7.7698-0 
4.943[-0 
76936-0 
4.6333-0 
30)6)- 0 
4.2922*0 

908)6*0 
39)64-0 
36])8-0 
5.1661-0 
4.6092-0 
4.452i-0 
4.08[0-0 
3.7498-0 

34373-0 
3.2368-0 
3.2237-0 
3.3932-0 
3S648-0 
3 M ) 3 - 0 
3.6700-0 3.4624-0 

3.0052-0 

ELHSTtc 
)3906- ) 

[3908-] 
)390S-[ 
[3906- [ 
]-3906-[ 
)3908-] 
)3908-] 
1.9906- ) 
[3909-] 

).3909-) 
[.3909- [ 
).9910-1 
1.99])- ) 
1.3912- ) 
[.39)3* [ 
)39)4. 1 
).39)6-1 

t.39)9- [ 
[.3924-1 
[3930- [ 
1.3940-1 
)3949-[ 
).99S6-) 
[.397[-[ 
[3990- [ 

)4022-[ 
).4066-t 
].4)36-[ 
[.4229-1 
).4322-1 
).44)6-[ 
).4SS6-] 
).47SO- ) 

. M M - [ 
) 5 S M * ) 
).$90)*1 
)7494* t 
[.6695* [ 
).99O0* [ 
22t)3. [ 
2.S400- [ 

9.2747* [ 
4.8)95* [ 
9.6265- [ 
2.7494-2 
5.3540-2 
3.4)93-2 
129S3- 2 
4.974S-] 

2.3172*1 
)2427. ] 
7.7750-0 
4.9297-0 
7.8835-0 
4.6299-0 
3.0080-0 
4.269S- 0 

9.0739-0 
3.9076*0 
3.6042*0 
5)606*0 
4.0045*0 
4.4473*0 
407S9*0 
37442-0 

32723-0 
2.00)8-0 
2.5754-0 
2.4554-0 
2.4349-0 
24558-0 
24)76-0 
2.2400-0 

17702-0 

]XELB 

[-5907-) 
4.3098- [ 
6.4439- [ 
9.3411- ] 
[.[466-0 
[2296-0 
[2233-0 
].1635-0 

6.2997- [ 

IN.2N! 

3.3426- ) 

IW.3Mt F)5S[0M IK.MR) IN.MPI curtuRE 
4.37S6-S 

2.0280- [ 
[7[)9-[ 
[.4340- [ 
)2)0S-[ 
)064S-) 
9.6360*0 
8.SS97-0 
7.S270- 0 

6420)- 0 
5.4057*0 
4.5999-0 
3.8227-0 
3.3736-0 
3.0476*0 
2703S-0 
236S9- 0 

20293-0 
).7)26-0 
].43S7-0 
[2)20*0 
[.0679-0 
9.6465- [ 
6.5829- ) 
7.S6S2-) 

6 4 4 5 6 ] 
6.4545-1 
4.S6[7-[ 
96855- [ 
3.43)3- [ 
3.])70-[ 
27665- ) 
24733-) 

2)405-) 
1 6 4 2 3 ) 
15992- ) 
)4060- ) 
)300)-l 
).232)-[ 
).)744-) 
).)4S6- [ 

[.[700- 1 
[-34[0- [ 
)9S63 t 
4.0546- [ 
6-]897-[ 
3)93)- [ 
67909- ? 
97805-2 

7.4364-3 
7.1175-3 
[4764-2 
[3379-2 
[0)09-2 
34324-3 
00777-3 
2-7432-3 

7.6902-3 
8.6242-3 
7.5304-3 
5429)- 3 
4.7S96-3 
4.858)- 3 
S1S04-3 
55999-3 

4.9)S6-3 
34)52-3 
33820-3 
256)3-3 
].8750-3 
[436]- 3 
9)694-4 
5)65)- 4 

[8361-4 

m.Pi 

0.0000-0 
[.7500-3 
2.3250-2 
4.9625 2 

5.4350-2 

IN.01 

00000-0 
3.5000-6 
).4000-5 
2.6000-5 

8.2500-5 
2.0000-4 
4.92S0-4 
[-0850-3 
[-9000-3 
29250-3 
4.9875-3 
8.5750- 3 

[.7400-2 

M]-62 

1.1430-2 

[[547-2 
[.[580-2 
[.[615-2 
[.1647-2 
[.1672-2 
!.[69[-2 
i.[7[4-2 
[.[739-2 

[.[770-2 
).)803-2 
[.[837-2 
[.[870-2 
1.1695-2 
[.[9[4-2 
[.[937-2 
[.[962-2 

[.[993-2 
[.2026-2 
[-2060-2 
[-2093-2 
121)6-2 
[2)37-2 
[2[60-2 
[2!85 2 

l.22[6-2 
1.2249-2 
[2263-2 
[23[6-2 
[.2340-2 
[2360-2 
[2363-2 
1.2407-2 

[.2439-2 
[-2472-2 
[-2506-2 
[.2S39-2 
[2f63-2 
[.2563-2 
[2606-2 
[.2630- 2 

[.2662-2 
[2694-2 
[2729-2 
[276)-2 
[.2786-2 
[2805- 2 
[.2829 2 
I.28S3-2 

t.3774- 2 
I.S203-2 
[-7506-2 
2.0802-2 
2-4230-2 
27722-2 
3-2992-2 
3-9963-2 

5-3044-2 
68225-2 
8.7276-2 
[-0625- [ 
1-2442- [ 
l-37[2-[ 
1.5222-1 
[-6985-1 

2-1264- [ 
2 9622-1 
3.9086- [ 
5.[247-[ 
6[528-[ 
6.9)20-) 
7.65S[-[ 
8.[284-1 

8.2900-1 

^ 

w 

^ 



CROSS SECTtOX 

TABLt A).!4 

Ni-64 

naTER)WL:[285 

ENERGY 
[.OOOO- 5-].OOOO- 2 

].0000-2-[.SOOO-2 
[.5000-2-2.0000-2 
2.0000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-5.0000-2 
5.0000-2-6.0000-2 
6.0000-2-6.0000-2 
8.0000- 2 - ] . 0 0 0 0 ) 

].OOOO-]-).5000) 
].S000] -20000- ) 
2.0000- ) "3.0000- ) 
30000- t -4.0000) 
4.0000- ] - 5 0 0 0 0 ) 
5.0000) -6.0000- ] 
6.0000) -6.0000- ] 
8.0000-)-].0000*0 

].0000*0-].5000*0 
t.SO0O*0-2.OO00*O 
2.0000*0-3.0000*0 
3.0000*0-4.0000*0 
4.0000*0-5.0000*0 
5.0000*0-60000*0 
6.0000*0-60000*0 
6.0000*0- [.0000* [ 

[.0000*[-[.S000-[ 
[.5000* [-2.0000*) 
2.0000* [-3.0000*] 
3.0000* [-4.0000*] 
4.0000* [ -5.0000* [ 
5.0000* [-6.0000*] 
6.0000* [-60000*] 
6.0000*)-].0000* 2 

[0000* 2-].5000* 2 
[5000*2-2.0000*2 
20000-2-3.0000*2 
3.0000*2-4.0000*2 
4.0000*2-5.0000*2 
S.0000-2-6.0000-2 
6.0000*2-0.0000*2 
6.0000* 2 -[.0000* 3 

)0000* 3 -[.5000* 3 
].S0OO*.3 -2.0000* 3 
2.0000*3-3.0000*3 
30000*3-4.0000*3 
4.0000*3-5.0000*3 
5.0000*3-6.0000*3 
6.0000*3-6.0000*3 
6.0000* 3-].0000* 4 

[.0000* 4 -[.5000* 4 
[.5000*4-2.0000*1 
2.0000*4-3.0000*4 
3.0000*4-40000-4 
4.0000*4-5.0000*4 
50000*4-6.0000*4 
60000*4-0.0000*4 
6.0000- 4-].0000* 5 

[.0000*5 -[.5000* 5 
].S000*5-2-0000*6 
2.0000*5-3.0000*5 
3.0000*5-4.0000*5 
4.0000*5-5.0000*5 
5.0000*5-60000*5 
6.0000*5-60000*5 
6.0000* 6 -[.0000- 6 

[0000* 6 -[.5000* 6 
[5000*6-2.0000*6 
20000*6-3.0000*6 
3.0000*6-4.0000-6 
4.0000-6-5.0000-6 
5.0000-6-6.0000-6 
6.0000-6-6.0000-6 
6.0000- 5 -].0000- 7 

1.0000- 7 -[.5000- 7 

TOTB.lL 
4.6S2[-0 

24064-0 
2.0699-0 
].7839-0 
).5460-0 
].3983-0 
)269)*0 
).[755*0 
).07)0*0 

95223 ) 
0.4703- ] 
7.SS6S-] 
6.8)04-] 
6.3377-] 
5.9956- ] 
5645)-] 
5.3054] 

4.9349-) 
4.6047- ) 
4.3)52-) 
4.0628 ] 
3.93)6-] 
3.8276-] 
3.7)75-] 
3.6)26-] 

3.5026- ] 
3.4045- [ 
3.326)-] 
32673-] 
32365-] 
32)85-) 
3.2067- [ 
3.2057- ) 

3.2247-] 
3.27)7-] 
3.3626-] 
3.4963-] 
3.64)7-] 
3.7920- ) 
4.0653- t 
4.4409- ) 

S.)S02-) 
6.3569- ) 
8.6295- ) 
).2670*0 
).036)*0 
2.6575*0 
4.7636*0 
).0900-] 

9)370*] 
4.2490*] 
6.4359*0 
6.45)2-] 
3)62]*] 
]6629-] 
).0S]9-[ 
7.2059*0 

S))S3*0 
7.460)* 0 
S.0920*0 
5.2520*0 
4.9223*0 
4.5667*0 
4)820-0 
3.62)9-0 

3.4503-0 
3.2099-0 
3.[807-0 
3.3784-0 
3.6039-0 
3.7344-0 
3.7326-0 
3.547[-0 

3.M45-0 

ELHSTtC 
26096- [ 

26096- [ 
28096- ) 
28096- i 
28096- ) 
26096- ) 
2.6097- ) 
2.6097- ) 
2.8097- ] 

2.8099- ) 
2.8098- ) 
2.8)00-) 
28)0)-) 
2.8)03-) 
2.9)04-) 
2.8)07-) 
28))0-) 

26))6-) 
2.6)24-) 
2.8)36-] 
2.6)52-] 
2.8)66-) 
2.8)64-) 
2.8206- ) 
26240- ) 

2.0296- ] 
2.6376-) 
26496-) 
26656-) 
2.86)6-) 
2.6976-] 
2.92)6-) 
2.9536- ) 

3.0094- ) 
3.069)-) 
3.2082- ) 
3.3666-) 
35245-) 
36849- ! 
3.9664-) 
4.3S3S-] 

5.0727- ) 
6.2673-) 
65652-) 
].2S07-0 
].63)6*0 
26505*0 
4.755)* 0 
)0687*] 

9.)290*] 
4.24S9*] 
6.426)- 0 
6.4403*) 
3.)6)6*) 
)6626*) 
].0S)6*) 
7.2057*0 

S.)))4. 0 
7.4847*0 
S.0086*0 
5.2488*0 
49)9)- 0 
4.5634-0 
4.]764-0 
3.8)60*0 

3.4202*0 
2.66)6-0 
2.6)44-0 
2.4707-0 
2.4456-0 
2.4594-0 
2.4502*0 
2.3045*0 

).6524*0 

[NELH 

32699-2 
3.4464-] 
56305- ] 
69776-] 
[)57S*0 
].2739*0 
].26)3*0 
].2386*0 

64275-] 

IN.2m 

2.4453-3 

6.[760-[ 

IN.3N) F[SS)OM m.xai IN.MPI cspruwe 
4.57)2-0 

2)254.0 
].7890-0 
).5029-0 
].2650-0 
).])73-0 
].0062-0 
8.9450- ) 
7.9006- ) 

6.7)25-) 
S.6664-) 
4.7466-) 
4.0082- ] 
3.5274- ] 
3)654- t 
2.6344-) 
2 4944-) 

2)234-) 
)7923-] 
).S0)7-) 
].2676-) 
].))46-) 
].0095-[ 
89667-2 
7.8666-2 

6.7297-2 
56692-2 
4.765)- 2 
4.0)64-2 
3.5467-2 
3.2005-2 
2.6S09-2 
2.52)7-2 

2)524-2 
].6266-2 
].S43)-2 
).3)70-2 
).)730-2 
).07)4-2 
9.6909-3 
6.7359-3 

7.7466-3 
6.9S9)-3 
6.429]- 3 
62642-3 
6.4606-9 
6.9740-3 
6.S)0)-3 
]3020-2 

79546-2 
30576-2 
98287-3 
2.9)60-2 
3.62)S-3 
9.6767-4 
3.2069-3 
).S347-4 

3.9247-3 
3.3900-3 
3)650-3 
3.)306-3 
3)069-3 
3.26)4-3 
3.5235-3 
3.8675-3 

45))9-3 
3 0063-3 
308)9-3 
].9436-3 
)287t-3 
68*77-4 
5)566-4 
26258-4 

59449-5 

fH.fl ft.0< (M.a; 

6.4078-6 
4.7])]- 5 
[-2500-4 
2-8250-4 
6-4375-4 
[-3436-3 

3-4300-3 

N]-6< 

Mu-eat? 
[.[[52 2 

).[26[-2 
[.t3)7-2 
[.[355-2 
[.[392-2 
][4[9-2 
].[440-2 
[.[466-2 
t-]493-2 

[-[526 2 
[.[564-2 
[)602-2 
).)638-2 
[.[665-2 
[.[667-2 
).)7]2-2 
[[739-2 

[)774-2 
].[8)0-2 
[.[646-2 
[.[684-2 
].[9[[-2 
[[933-2 
[.[958-2 
[)986-2 

t.2020- 2 
t.2057- 2 
[.2094-2 
t.2)3[-2 
[2)58-2 
[.2)79-2 
[-2205-2 
[2232-2 

)-2267-2 
).2303-2 
].234[-2 
t.2377- 2 
[2404-2 
[2426-2 
]-24S]-2 
)2476-2 

]-2S)3-2 
]-2S49-2 
].2S67-2 
)2623-2 
)26S0-2 
].2672-2 
]-2698-2 
].2725-2 

[37[8-2 
[5259-2 
[.7725-2 
2.[225- 2 
2.4648-2 
2.8525-2 
3.4057-2 
4.[355- 2 

5.5025-2 
7.0607-2 
90063-2 
[[299-) 
]-30]S-) 
[-437S-] 
[-5972- [ 
[7759- [ 

2.097[-[ 
2.79)6- [ 
3.676)-) 
4.667]- [ 
6.0307-1 
6925)-] 
76954-) 
8)54[-[ 

6-3375-: 

m 

c 

Ê  

> 
m 

S 

http://TOTB.lL


caoss sccnoN 
TABLE A).25 

Cu 

HBtEtHOL = 1290 

EMEHGt 
[.OOOO- S - [.OOOO- 2 

1.0000-2-[SOOO-2 
[.5000-2-2.0000-2 
2.0000-2-3.0000-2 
3.0000- 2 -4.0000- 2 
4.0000- 2 -S.OOOO- 2 
5.0000-2-60000-2 
6.0000-2-90000-2 
B.OOOO- 2 -10000-1 

1.0000- 1-1.SOOO-1 
15000-1-20000-1 
2.0000) -30000- [ 
3.0000) -4.MOO- t 
4.0000) -50000- t 
S.OOOO-) -6.0000- ) 
6.0000- ) -a.oooo- t 
a.oooo-t-t.oooO'O 

).OOOO- 0-t.5000*0 
t.SOOO* 0-2.0000*0 
2.0000' 0 -3.0000' 0 
30000' 0 - 4 . M M ' 0 

??
??
 ?
??
?
 

??
??
 
??
??
 

4.0000') -S.OOOO') 
S.OOOO' t -6.0000') 
6.000O' t - a . M M ' ) 
a.oooo- 1-10000*2 

1.0000*2-15000*2 
1.5000*2-20000*2 
2.0000' 2 -3.0000' 2 
3.0000' 2 -4.MOO' 2 
4.0MO'2-5.0000'2 
S.OOOO' 2 -6.0000' 2 
60000' 2 - a . M M ' 2 
60000*2-10000*3 

1.0000*3-1SOOO*3 
).SM0'3-2.M00'3 
2.0000' 3 -3.0000' 3 
3.0000' 3 -4.0000' 3 
40000' 3 -S.OOOO' 3 
S.OOOO* 3 -6.0000' 3 
6.0000' 3 -a.0000' 3 
aoooo'3-).oooo'4 

10000*4-1.5000-4 
1.5000-4-2.0000-4 
2.0000- 4 -3.0000' 4 
3.0000- 4 -4.0000' 4 
4.0000- 4 -S.OOOO' 4 
5.0000- 4 -60000' 4 
6.0000-4-60000-4 
a.oooo-4-i.oooo-s 

1.0000' S-).5000- 5 
t.5000'5 -2.0000' 5 
20000' 5 -3.0000' 5 
3.0000' S -4.0000' 5 
4.0000* S -5.0000' 5 
5.0000-5-6.0000*^5 
6.0000' 5 -6.0000- 5 
8.0000*5-1.0000*6 

1.0000*6-1.5000*6 
!.5000-6-2.0000-6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000- 6 -S.OOOO- 6 
5.0000- 6 -6.0000- S 
6.0000-6-60000-6 
S.OOOO- 6 -[.0000- 7 

[.0000-7-1.5000-7 

TOIBL 
[96)7- ) 

[.3355-] 
[.2496-] 
H 7 6 7 - ) 
l.))6)-l 
).07B2-) 
[0S06-t 
)02)5-) 
9.9466-0 

9.6447-0 
9.3767-0 
9)4)2-0 
a.9SM'0 
a.6274' 0 
a.7367' 0 
a.6467' 0 
8.SS78-0 

8.4S83-0 
6.3677' 0 
8.204]' 0 
3.2)23' 0 
8)6)3' 0 
61223' 0 
80762' 0 
6.0254-0 

7.9562-0 
7.8739-0 
7.7711.0 
7.6S00* 0 
7.5405-0 
7.4422-0 
7.31)6-0 
7.1S11-0 

6.9052*0 
6.5961*0 
6.97S0-0 
S.9747*0 
54961' 0 
31662' 1 
6.1S37-0 
5.2376-0 

4.3143-0 
7.2S63-0 
3.3430- t 
72266' 0 
97696' 0 
18546*1 
1.6453*1 
17969-1 

).27S4-t 
8.6073-0 
].[647-[ 
1.1SD-1 
9.6866-0 
9.3329-0 
6.7132- 0 
8.0910*0 

7.3378-0 
65820-0 
58364-0 
5)55)* 0 
46786*0 
4.3220-0 
3.9209-0 
3.5365*0 

3.1980-0 
3.0050-0 
3.0989-0 
3.4366-0 
3.69[2-0 
3.7836-0 
3.7110-0 
3.4799*0 

3.[[6t*0 

CLBsnc 
7.9345-0 

7.9344-0 
7.9344-0 
7.9343-0 
79342-0 
7.934[. 0 
79339-0 
79338-0 
7.9335-0 

7.933[-0 
79325-0 
793)7-0 
7.9305-0 
7.9294-0 
7.9282-0 
7.9265-0 
7.9242-0 

7.9202-0 
7.914S-0 
7.90S9-0 
7.8945-0 
7.8832-0 
7.87)9-0 
7.6SS2-0 
7.8330-0 

7.7947-0 
7.74)1*0 
76632' 0 
7.5630' 0 
7.4670' 0 
73783' 0 
72576' 0 
7.)069* 0 

6.67)0' 0 
6.6696' 0 
6.3620' 0 
S.9S76'0 
546)9' 0 
2)707'] 
5.9732' 0 
50707*0 

4.2663*0 
7.]6)0*0 
3.27)7-) 
7)666-0 
9.4688-0 
).6262<] 
1.8274*1 
17634*1 

)2667-) 
8553)- 0 
).)80)-] 
).)48l- 1 
9.8462-0 
9.29S9-0 
6.6799-0 
8.06)2-0 

7.3))B-0 
65S97-0 
5.6)73-0 
5)304-0 
46630-0 
4.3067-0 
3683)- 0 
34039-0 

27097-0 
22S33-0 
20138-0 
20365-0 
2)630-0 
22533-0 
2244S-0 
2.0539- 0 

1632]- 0 

IMEcn IN.2N) 

i 
1 

2.24))- 2 
).)649-) 

3.946)-) 
7.4166-1 
[.0778-0 
[.396S-0 
15251-0 
].S278-0 
[.46S[-0 
t.42")-0 

1.1693-0 3.[3S7-I 

IN.3M F1SSI0M 

Cu 0 

** IN.NH) CHPTURE 
[[683- [ 

5.4206-0 
4.5539-0 
3.8328-0 
3.2268-0 
2.8476-0 
2.57[9-0 
2.2613-0 
2.0[32-0 

[.7[]6-0 
1.444[-0 
[.2095-0 
1.0203-0 
6.9797- [ 
8)044- [ 
720[9 [ 
6.3355- [ 

536[3-[ 
4.5329-t 
37820- [ 
3[780-t 
2.7B08-[ 
2.5036- [ 
2.2097- [ 
1.9243- [ 

).6150-1 
1.32BS-[ 
[.0797- [ 
8.7045-2 
7.3465-2 
63830-2 
53813-2 
4.4220-2 

3.4245-2 
2.6544 2 
5.9300-1 
1.7]66 2 
27229 2 
1.0)56- [ 

IN.PI 

].80S]-) ! 
).6690- ) j 

2.7947-2 1 
".7269-2 ; 
7.ir/i i ; 
SS245 2 ! 
'2038 t 
..632S-I 
[7931- t 
[3536- [ 

67394-2 
5 H 9 2 - 2 
4.5874-2 
3.0544-2 
4.0607-2 
3.6990-2 
3.33)0 2 
2.9866-2 

2.596S-2 
2.2309-2 
[.9073-2 
[67)7-2 
[5655-2 
).S264-2 
].S166-2 
]S018-2 

13)35-2 
99600-3 
7.8478-3 
4.8674-3 
32)76-3 
23595-3 
1.5788-3 
9.4366-4 

4.2148-4 

IN.01 iN.m nuBaR 
[.058? ? ! 

1.0582 2 
1.0582-2 
).0S82-2 
1.0582-2 
[.0582-2 
[.0562-2 
[.0582-2 
[.0S62-2 

[.0562-2 
10562-2 
10581-2 
1058)- 2 
)058)-2 
).05B]-2 
[.0S8I-2 
[0S80-2 

[0560-2 
1.0579-2 
1.0678-2 
[0576-2 
[057S-2 
[0573 2 
[0571-2 
[.0568-2 

[.0563 2 
1.0555-2 
[0S43-2 
[0526-2 
[05)3-2 
[0497-2 
[0474-2 
[0443-2 

[.0430 2 
t.0433- 2 
t.0438- 2 
t.0445- 2 
[.0452-2 
[.0460-2 
[.0473-2 
[.0493-2 

[0533-2 
[0595-2 
[0703-2 
10860-2 
[1035-2 
t.!2[4-2 
[.1517 2 
11930-2 

[.2708-2 
1.39[0-2 
[5836-2 
[8S2B-2 
2.[308- 2 
2.4128 2 
2.6385 2 
3.40[9-2 

4.3549-2 
5622[-2 
7.276] 2 
9.0899-2 
[05)6- [ 
[[67S-[ 
13222-[ 
[5404- [ 

2.0[S3-[ 
2.8364- [ 
4.0027- [ 
53925- [ 
65040- [ 
7.2450-1 
78483-1 
8.[876-1 

82296- i 

M 

^ 



CROSS SECTION 

TABLE A!.26 

Cu-63 

"aTtB[ai.;]:9i 

EXfKGt 
1.0000-5-1.0000-2 

1.0000- 2 -[.5000- 2 
[5000-2-20000-2 
20000-2-3.0000-2 
30000- 2 --4.0000- 2 
4.0000-2-5.0000-2 

6.0000-2-8.0000-2 
e.oooo-2-[.oooo- t 

).0000-)-[.5000-) 
).5000-[ - 2 0 0 0 0 ) 
2.0000- [-3.0000) 
3.0000) -4.0000- [ 
4.0000) -5.0000) 
5.0000) -60000- [ 
6.0000- i-e.oooo- t 
80000- [-[.0000-0 

[.0000-0-].5000-0 
).5000- 0-2.0000-0 
2.0000-0-3.0000*0 
3.0000*0-4.0000*0 
4.0000-0-5.0000*0 
5.0000*0-6.0000-0 
6.0000-0-6.0000*0 
6.0000- 0-].0000- t 

].0000*)-].5000*) 
].5000*) -20000*) 
20000-1-3.0000-1 
3.0000*) -4.0000*] 
4.0000*) -5.0000- ) 
5.0000- ) -6.0000- ] 
6.0000- ) -60000- ] 
6.0000-]-].0000- 2 

[OOO0-2-].SO00-2 
).5000-2-2.0000-2 
2.0000-2-3.0000-2 
3.0000-2-4.0000-2 
40000-2-50000-2 
5.0000- 2 -6.0000- 2 
6.0000-2-6.0000*2 
6.0000- 2-].0000- ! 

].OOOO-3-].5000*3 
].5000*3-2.0000*3 
2.0000*3-30000-3 
3.0000-3-4.0000-3 
4.0000*3-5.0000-3 
50000*3-6.0000-3 
60000*3-6.0000-3 
6.0000- 3 -[.0006- 4 

[0000- 4 -[.5000- 4 
[SOOO-4-20000-4 
2.0000-4-3.0000-4 
3.0000*4-4.0000-4 
4.0000*4-5.0000-4 
5.0000-4-60000-4 
60000*4-6.0000-4 
6.0000* 4 -[.0000- 5 

[0000- 5 -[.5000- 5 
[.5000* 5 -2.0000* S 
2.0000-5-3.0000*5 
3.0000-5-4.0000-5 
4.0000- S-s.0000- S 
5.0000-5-6.0000-5 

8.0000- 5 -[.0000- 6 

[0000* 6 -[.5000- 6 
[5000*6-2.0000*6 
20000-6-3.0000-6 
30000-6-4.0000-6 
4.0000-6-5.0000-6 
50000-6-6.0000-6 
60000-6-8.0000-6 
8.0000- 6 -[.0000- 7 

[.0000- 7 -[.5000- 7 

torac 
[9458-] 

l.t9S7-[ 
[.0993- [ 
[.0[09-[ 
9.3986-0 
8.9343-0 
6.6[32-0 
6.27)3-0 
7.9427-0 

7.5904*0 
7.2674*0 
6.99)2*0 
6762[-0 
66[S[- 0 
6.5[35-0 
6.4024*0 
6.2993-0 

6.[625-0 
6.0769-0 
5.98)6-0 
5.90U-0 
5.8462-0 
S.8045-0 
5.7575-0 
57060-0 

5.6434-0 
S.S7t9-0 
5.4672-0 
53935-0 
5.3])6-0 
5.2364*0 
5)397-0 
50220-0 

4.645)- 0 
4.6308-0 
4.3623-0 
4.0250-0 
3.5737-0 
4.200S-) 
S.]326*0 
4.0656*0 

32240*0 
6.)549-0 
3.6402*] 
4.30)7*0 
6.9)4[-0 
24900*) 
).47!6*) 
2.0427*] 

].3943- ] 
86575*0 
)29)6-t 
).[860-1 
).))77-] 
).0S3[-] 
9.6[02-0 
9.0675-0 

62)55-0 
7.3446-0 
6.49)4-0 
5.7)64-0 
5)835-0 
4.7869*0 
43434-0 
3695[-0 

352)5-0 
32732-0 
3.3473-0 
3.6706-0 
3.9340-0 
4.0335-0 
3.9520-0 
3.6854-0 

3.2669-0 

ELH5MC 
5.SS27-0 

S.SS26-0 
S.5526-0 
S.SS2S-0 
S.5524-0 
S.5523-0 
5.5522-0 
SSS2[-0 
5.S520-0 

5SS)7. 0 
555)3-0 
55506-0 
5.5498-0 
5.5490-0 
5.548)- 0 
S.5469-0 
S.S4S3-0 

5.5424*0 
5.5362*0 
5.532)* 0 
5.5239-0 
5.5)58-0 
55076-0 
5.4958-0 
5.4000-0 

S.4530-0 
5.4)52-0 
5.3609-0 
S.2920*0 
5.2267-0 
5)646-0 
50763-0 
4.97)9*0 

4.607]* 0 
4.6027-0 
4.3406-0 
4.00S9*0 
3 . M M - 0 
2.73)6.) 
4.8737-0 
364S9-0 

3.2)33-0 
8.0)S9- 0 
3.7535- ) 
4.2979-0 
65040-0 
2.449)-) 
).4S46-) 
202S6-) 

)366)-) 
8.7647-0 
).2656-) 
].)809-) 
).)[04-) 
].046S-) 
9.7490-0 
9.0332-0 

8)660*0 
7.3036-0 
64563-0 
5.6078-0 
5)549-0 
4.759)- 0 
4.2638-0 
3.7337-0 

3.0540-0 
2.4576-0 
2.223S-0 
2.2657-0 
2.4))0-0 
2.6073-0 
2.488[-0 
2.2666-0 

[.792[-0 

[OtL- .N.2M 

3)469-2 
[33S9-[ 

4.4229- [ 
7.922)-) 
[[[[0-0 
[.3974*0 
].5)72-0 
[52)6*0 
].46[[-0 
[4[S6*0 

[.2603-0 2.t346-[ 

[K.3KI fiSStOM [S.NHI ix.KP; CHPfuRf 
[.3905- t 

6.4442-0 
54399-0 
4.5564-0 
38462-0 
3.38[9-0 
3.0609-0 
2.7)92-0 
2.3906-0 

2.0307-0 
).7[6)-0 
[.4406-0 
[2[23*0 
t069[-0 
96536-) 
8.5554 [ 
7.5408- [ 

6.40[2-t 
S.386)-) 
4.49S[-t 
3.77)9-] 
3.3030- ] 
2.9667- [ 
26)67- [ 
22796 [ 

[.904[-[ 
1.5665- ) 
[.2630- [ 
[ 0 H 8 - I 
6.5[79-2 
7.3533-2 
6-[352- 2 
50094-2 

3.800[-2 
2.8[23-2 
2)459-2 
[.9936-2 
3.S686-2 
[4668- [ 
2.589)- [ 
2.3962- t 

[0767-2 
[.3902-1 
0.6726- ) 
3.8049-3 
4.[0)3-1 
4.0664- [ 
[.6907- [ 
[.7095- [ 

iM.P) 

6.2)22-2 i 
7.2720-2 
59677-2 
5 ) 5 5 3 ? 
73323-2 
66688-2 
6.0374-2 
5.432)- 2 

4.7423-2 
4.09)0-2 
35029-2 
3.0632-2 
26576-2 
2777[-2 
2.7464-2 
2.6902-2 

23029-2 
[7)66-2 
[3394-2 
8568t-3 
58507-3 
4.3934-3 
29970-3 
[6329-3 

05220-4 

l*.0< 

cu t,j 

MU S K R * ] 
[.0666 2 l 

[.0686-2 
1.0666-2 
[.0666-2 
[0666-2 
[0686-2 
[.0686 2 
[0686-2 
[.0666-2 

[.0686-2 
[.0686-2 
[.0666-2 
t.0686- 2 
[.0686-2 
[0686-2 
[.0686-2 
[-0666-2 

[0686-2 
[0686 2 
[.0686-2 
[.0686-2 
[.0686-2 
1.0666-2 
[.0686-2 
[.0666-2 

[.0686-2 
[.0686-2 
[0686-2 
[0686 2 
[.0686- 2 
[0666- 2 
[.0686- 2 
[.0666-2 

[0688-2 
[0692-2 
[.0698-2 
[.0704-2 
[07[]-2 
[07[9-2 
[0733-2 
[0752-2 

t.0797- 2 
t.0657- 2 
[0973-2 
[.[[34- 2 
[.[323-2 
[.[466-2 
[.[832-2 
12230-2 

[2984-2 
[.4207-2 
[.6[47-2 
[8857-2 
2)665 2 
2.45)6-2 
2.6760-2 
3.4449-2 

4.3956-2 
5.6666-2 
7294}- 2 
9.06)9-2 
[0442- [ 
[.[557- [ 
[.306[-[ 
[5366- [ 

20372- ; 
29[79-[ 
4.H58-] 
5.4759- t 
6.5457- [ 
7.2673- t 
7.8589- [ 
8.[862-[ 

16.2047-t 

Z 
c 

r 

?0 



TABLE A!. 27 

Cu-65 

naTE*]aL=i292 
CROSS 5EC10' 

ENERGY 
10000- 5-).OOOO- 2 

[0000- 2 -[.5000- 2 
[.5000-2-2.0000-2 
2.0000 2-3.0000-2 
3.0000-2-4.0000-2 
4.0000 2-5.0000-2 
5.0000-2-6.0000-2 
6.0000- 2 -S.0000- 2 
6.0000- 2 -[.0000- [ 

10000 1-t.SOOO-l 
[5000-1 -2.0000- [ 
2.0000-1 -3.0000- [ 
30000- [ -4.0000- [ 
4.0000- [ -50000- [ 
50000- [ -6.0000- [ 
60000- [ -6.0000- [ 
8.0000- [ -[.0000*0 

10000- 0-1.SOOO-0 
1.5000-0-20000-0 
2.0000-0-3.0000-0 
3.0000-0-4.0000-0 
4.0000- o -s.ooor-o 
5.0000-0-6.0000-0 
6.0000-0-6.0000-0 
8.0000-0-1.0000-1 

1.0000-1-15000-1 
[.6000- [ -2.0000- ) 
20000- [ -3.0000- [ 
30000- [ -4.0000- t 
4.0000- ) -5.0000- t 
50000- ) -60000- 1 
6.0000- ) -60000- ) 
a.oooo-)-).0000-2 

[.0000-2-[.S000-2 
[5000-2-2.0000-2 
20000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000- 2 - 5 MOO- 2 
50000-2-6.0000-2 
60000-2-80000-2 
0.0000- 2-).0000- 3 

[.0000- 3-).5000- 3 
[.SOOO-3-2.0000-3 
20000-3-3.0000-3 
3.0000-3-40000-3 
40000-3-5.0000*3 
50000-3-6.0000-3 
60000-3-0.0000-3 
e.oooo- 3 -10000.4 

[.0000- 4 -[.5000- 4 
1.5000-4-2.0000-4 
2.0000-4-3.0000-4 
30000-4-4.0000-4 
40000- 4 -s.0900- 4 
5.0000-4-6.0000-4 
6.0000-4-0.0000-4 
60000- 4 -[.0000- 5 

1.0000-5-15000-5 
[.5000*5-20000-5 
2.0000-5-3.0000*5 
3.0000-5-4.0000-5 
4.0000-5-5.0000-5 
5.0000-5-5.0000-5 
60000-5-6.0000-5 
8.0000* 5 -t.OOOO- 6 

100C0-6-).5O00-6 
[5000-6-2.0000-6 
20000-6-30000-6 
30000-6-4.0000-6 
4.0000-6-5.0000-6 
5.0000-6-6.0000-6 
6.0COO-6-a.OOOO. 6 
9.0000-6-1.0000-7 

[.0000- 7-1.5000-7 

TOTHL 
21014.1 

)74t5-[ 
[.6922-1 
[.6502- [ 
[6)53-1 
[5935- t 
[.5776- [ 
t.5609-[ 
[.5455- [ 

).S281. 1 
)5)26. 1 
[4990- [ 
).4880-[ 
[4608- t 
[4756- [ 
1.4702.1 
[4649- [ 

[4589- [ 
[4532* [ 
[4478* [ 
[.4427- [ 
[.4389- [ 
[.4357- t 
t.43[7-[ 
[.4270- [ 

14)98-) 
[4)05- [ 
[3978- [ 
[.38)6- [ 
].3666-1 
1.3S19- 1 
13308-1 
)3039*) 

1.2597.) 
1.1993*1 
1.3388-1 
[.0583- ) 
9.8639-0 
9.2958-0 
85727-0 
779)2-0 

6.7998-0 
5.3856-0 
2.2598- ) 
[3884-) 
[[946- [ 
4.5537-0 
2.4419*1 
12503- [ 

[0096- [ 
82670-0 
9.3900-0 
6.a033-0 
[.0509- [ 
[.0057- t 
9.4368-0 
6.8111*0 
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3 4669 2 

320[0-2 
30309-2 
3.0463-2 
32053-2 
3.3506-2 
3.4634 2 
3.5747-2 
3.9569 2 

4.7209 2 
4.[670- 2 
3.5t36 2 
2.474S-2 
t.4653 2 
6.93t3-3 
3t396 3 
t.2570- 3 

3.6t9S-4 

*0-92 

i«.ai : "u-aa* 
,7.9706-3 

0.[043-3 
6.[4[6-3 
6.[609- 3 
6.2)64-3 
6.2463 3 
6.2666 3 
6.2950-3 
6.3229 3 

6.3567 3 
63962 3 
6 4353 3 
64726-3 
65000-3 
6.5230- 3 
0.5494-3 
65774-3 

6.6)3)- 3 
6.6S07-3 
0.6697 3 
6.7273-3 
6.7SS2-3 
67775-3 
66039-3 
6.63)6 3 

6.6676-3 
6.90S)- 3 
6.9442 3 
6.96)7-3 
9.0097-3 
9.03)9-3 
9.0503-3 
9.0663-3 

9)220-3 
9.[596- 3 
9)966-3 
9.2362-3 
9264)- 3 
9.2064 3 
9.3)20 3 
9.3407-3 

9.376S-3 
9.4)40-3 
9.453) 3 
9 4906-3 

9^595)- 3 

[0697-2 

s!s94t 2 

8.6603 ? 
[!2362-[ 
[706)-[ 

?6623-[ 
2.9905- ! 
33009 [ 
35377- [ 

35792- [ 
3.7640- [ 
39023- [ 
4.S625-[ 
5.S3S5-] 
6.4355-t 

iS.1364-! 

6.56??- 1 , 

?a 

> 

n. 



C1035 SECTION 

TABLE A!.30 

Mo-94 

i !HH5t 
[.OOOO- 5 -[.OOOO- 2 

h.0000 7-).5000-2 
[5000-7-7.0000-2 
2.0000-7-9.0000 2 
13.0000 2-4.0000-7 
4.0000-2-5.C00O-7 
5.0000-7-6.0000? 
60000- 2 -a.0000 2 
o.0000-2-].oooo- t 

t.OOOO-t-t.MOO-t 
it.SOOO ] -20000- ] 
i7.0000-)- 3.0000) 
3.0000- [-4.0000- [ 
4.0000- ] -5.0000- [ 
5.0000- [-6.0000 ) 
6.0000- t -6.oooo-] 
a.oooo- [-).oooo.o 

[0000-0 -.5000-0 
t.5000- 0-2.0000-0 
2.0000. 0-30000-0 
3.0000.0-4.0000*0 
4.0000* 0 - S.OOOO. 0 
50000*0-6.0000.0 
6.0000. o -a.oooo. o 
a.oooo-o-[.oooo- [ 

tOOOO* )-)S000. ] 
[5000- [ -70000- ] 
2.0000- [- 90000- t 
9.0000- ) -4.0000- ) 
4.0000* [ -S.OOOO. [ 
5.0000. [-6.0000. [ 
6.0000. [-a.oooo. [ 
a.oooo. [-[oooo. 2 
[0000- 2 - [.S000. 2 
[5000* 2 - 2 OOOO. 2 
2.0000*2-30000.2 
3.0000.2-4.0000.2 
4.0000*2-50000.2 
5.0000*2-6.0000*2 
6.0000*2-0.0000*2 
a.oooo* 2-).oooo* 3 
[0000*3 - [ 5 0 0 0 * ! 
[5000*3-2.0000*! 
7.0000*9-30000*3 
3.0000-3-4.0000-3 
4.0000* 3-50000- 3 
5.0000*3-6.0000*3 
6.0000*3-0.0000*! 
a.oooo* 3 -[.oooo* 4 
[.OOOO* 4 -[.5000* 4 
[.5000-4-2.0000*4 
20000*4-3.0000*4 
30000*4-4.0000*4 
4.0000-4-5.0000*4 
5.0000-4-60000-4 
6.0000-4-00000-4 
a.oooo- 4 -[.oooo-5 
[0000*5-[.SOOO*S 
[5000-5-2.0000-5 
2.0000-5-3.0000-5 
3.0000-5-4.0000-5 
4.0000- 5 -S.OOOO- 5 
5.0000-5-6.0000-5 
6.0000* 5 -a-0000* 5 
a.oooo*s-[.oooo* 6 
[.OOOO- 6 -[.5000- 6 
[.5000-6-2.0000-6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000-6-50000-6 
5.0000-6-60000-6 
6.0000-6-60000-6 
a.0000* 6 - t.MOO- 7 

[.0000* 7 -[.5000-1 

1 70tat 
5.[399-0 

5.[[66-0 
5.[[34-0 
5.[[07-0 
5.[064-0 
5.[070-0 
5.[059-0 
5.[049-0 
5.[039-0 

S.t027-0 
5.tO[a*0 
5.[009*0 
5.[007*0 
50997*0 
S.0994* 0 
5.0990*0 
5.0907*0 

5.0904*0 
S.09M* 0 
5 0977-0 
50975-0 
5.097!- 0 
5.097). 0 
S.0970. 0 
5.0960.0 

5.0965.0 
5.0962.0 
50959-0 
50953-0 
50946-0 
5.0942-0 
5.0932-0 
S.09[[- 0 

5.2[64-0 
5.0909-0 
5.0963-0 
50799-0 
50720-0 
5.0626-0 
S.0436-0 
5.004!- 0 

4.6997-0 
[<S4!-[ 
5.9030-0 
62649-0 
57962-0 
a.7399-0 
9.5999-0 
a.4920-0 

a.4S9[. o 
a.4726. 0 
a.4966. 0 
a.5566-0 
a.6622- 0 
9756!- 0 
aat[[-o 
90096-0 

9.[006-0 
9.[579-0 
9.0493-0 
a.7366-0 
6.3492- 0 
79504-0 
7.3966-0 
6.6966-0 

59274-0 
4.90)0-0 
4.]443- 0 
37993-0 
3.at35-0 
39907-0 
4.2253-0 
4.3776*0 

4.2444*0 

} tmnc 
5.0964-0 

'5.0964. 0 
5.0964.0 
5.0964.0 
5.0964.0 
50964.0 
50964.0 
50964-0 
5.0964-0 

5.0964-0 
5.0964-0 
5.0964-0 
5.0964-0 
5.0964-0 
50964-0 
50964-0 
5.0963-0 

5.096!* 0 
5.096!- 0 
5.096!* 0 
5.0962-0 
6.046!- 0 
5.0962- 0 
5096). 0 
5.0960*0 

5.0959*0 
50967*0 
5.045!* 0 
5.0949*0 
50944*0 
5099**0 
5.0929*0 
5.090]* 0 

5.0999* 0 
6.0906* 0 
S.096[*0 
5.0196* 0 
507)9*0 
50624*0 
S.04M* 0 
S.0040-0 

4.6499-0 
[09)4-) 
5.4749*0 
6.0460*0 
S.42M* 0 
94069*0 
9!07). 0 
a.2422-0 

a.25)6-0 
a.3045-0 
6.9599*0 
6.46)7-0 
6S9!6<0 
6.694). 0 
9.92!S*0 
0 9597*0 

90556-0 
9[[69-0 
9.0069-0 
0.6976-0 
6.3026-0 
7.90)3-0 
7.9!!9-0 
6.4642-0 

4.9666-0 
3.7967-0 
2.6694-0 
2.0776-0 
2.024[-0 
2.[7!0* 0 
2.426[- 0 
26544-0 

25320-0 

! ttna 
! "" 
! 

16042 [ 

a.2436- [ 
[0755-0 
[4506-0 
[6926-0 
[7760-0 
[0)06-0 
[79!7. 0 
[722[-0 

[7)09-0 

i [N.?xi S.'V '.ssics t.N"' j "t.NP; i capiat m.?< . i\.: 
4.349) 2 j ! 

2.0)96-2 
.6993 2 

M.4276-7 
[20)0-2 
).06[6-7 

J95737-3 
9.4927 3 
7.509a-3 

6!7S0 ! 
S.366S 3 
4.509[-3 
3.6)03-3 
3 352! 3 
3.079) 3 
7.6965 ! 
2.3729 3 

2 0224 3 
[7060- ! 
)4947 3 
[.2)27 3 
[.069[-3 
9.7)40-4 
a.6495- 4 
7.6460-4 

6 5956 4 
56256 4 
4.647)- 4 
4.255) 4 

.-^ ̂ ' ... 
' *''.!631-! 

! 7.[642-! 
! 7.1644-9 

! i 7.i64S-3 
1 1 

3.9629 4 
3.aa47-4 
4.3957 4 
[0459- ! 

]7267 ) 
2 2964 4 
[6055-4 
t.6749-4 
[.604) 4 
[7729-4 
2.0603 4 
3 3569 4 

5.0935-2 
7.2903- [ 
4.79)0] 
[.6994- [ 
3.7t)3-t 
3.3376-) . 

I2.9[02 [ ! 
2.466[ ! J 

].993)-! 
[.5540- ) 
[.2042 [ 
9.3526-2 
7.7240-2 ! 
66976- 2 
5 7299 2 
4.9699-2 

4.47)6 2 
4.[5)9 2 
4.]4)7-7 
4.3927 2 
4.66)2 2 
4.9))7-7 
5 7593 2 
4 . 3 3 M 2 

3.0)96-2 
2 990) 2 
23776-2 
t.6076-2 
9.6)79-3 
5.4)39-3 
2.52!6-3 
9)0)6 4 

7.6550 4 

7.[647- 9 
7)646-3 
7)649-3 
7)650-3 
7)65)- 3 

7)653-3 
7)654 3 
7.)6S6-3 
7)6S7-3 
7)656-3 
7)659-3 
7)660-3 
7.[662-! 

7)66!-! 
7t665-9 
7)666-3 
7)669 3 
7)669 9 
7.[670 3 
7.[67] 3 
7)672 3 

7)674 3 
7)675 ! 
7)677-! 
7)676-9 
7.[679- 3 
7.)660-3 
7.)66] 3 
7]6a: 3 

7)732-3 
7]a09-9 
7.[090- 3 
7 2026 ! 
72)63-9 
7.235)- 3 
7.263)- 3 
7.M4) 3 

7.4299 3 
75995 3 
7.7799-3 
9.0756- 3 
6 4240 ! 
6 7992 3 
9 4267 9 
[0347-2 

).9))5 2 
[6609 2 
7.06S[ 7 
2.6904 2 
3.4)53 7 
4)575 2 
5.944) 7 
6 9 9 3 3 ? 

).0[[2-[ 
[3676- [ 
[6734- [ 
24)65- t 
2.69)3- [ 
3.)40a-[ 
3.4476- [ 
3.7792 t 

4.30[) ) 
4.4266 [ 
4.67S9-! 
5)750-] 
59530- [ 
6.5)73-] 
7.3507- [ 
6t:u-t 
6.565]- ] 

^ 

> 
m 



TABLE A ) . 3) 

Mo-95 

! 

w m a t = [423 

EM*G! 
[.0000 5 -t.OOOO- 2 

t.0000? -t.5000 2 
t.5000 2 -2.0000- 2 
2.0000 2-90000 2 
3.0000- 2-4.0000 2 
4.0000 2 -S.OOOO 2 
S.OOOO 2 -S.OOOO- 2 
60000-2-0.0000-2 

a.oooo- 2 -t.oooo t 
t.oooo- t- t.sooo- t 
t.SOOO t -2.0000- t 
2.0000 t - 9.0000- t 
9.O0OO-t -4.0000- t 
4.0000- t -S.OOOO- t 
S.OOOO- t -6.0000- t 
6.0000- t -0.0000- t 
a.oooo- t- t.oooo. o 
t.OOOO- 0 - t.5000- 0 
t.SOOO- 0-2.0000-0 
2.0000. 0 - 3.0000. 0 
9.0000.0-4.0000.0 
4.0000. 0 - S.OOOO. 0 
5.0000. 0 - 6.0000- 0 
6.0000- 0 - 6.0000- 0 
6.0000- 0 - t.OOOO- t 

t.oooo- t- t.sooo- t 
t.SOOO- t -20000- t 
2.0000- t - 9.0000- t 
9.0000- t - 4.0000- t 
4.0000- t -S.OOOO- t 
5.0000- t -6.0000- t 
6.0000- t -0.0000- t 
a.oooo- t- t.oooo- ? 
t.OOOO- 2 -t.SOOO- 2 
t.SOOO- 2 -20000- 2 
20000-2-90000-2 
9.0000- 2 - 4.0000- 2 
4.0000. 2 - 5 0 0 0 0 - 2 
S.OOOO. 2 - 6.0000. 2 
6.0000. 2 - 6.0000. 2 
0.0000. 2 -t.OOOO. 9 

t.OOOO. 3 -t.5000- 9 
t.5000- 3 -2.0000- 3 
20000-9-9.0000.3 
9.0000-9-4.0000-9 
4.0000-9-50000-9 
S.OOOO- 3 -6.0000. 9 
6.0000-9-6.0000.3 

a.oooo. 9 -t.oooo- 4 
t.OOOO. 4 -t.SOOO. 4 
t.SOOO. 4-2.0000. 4 
2.0000.4-3.0000-4 
30000-4-4.0000-4 
4.0000- 4 -S.OOOO- 4 
S.OOOO- 4 -6.0000- 4 
6.0000-4-00000.4 

a.oooo- 4 - t.oooo- s 
:.oooo- s-isooo. s 
t.SOOO- 5 -2.0000* 5 
2.0000-5-3.0000.5 
3.0000-3-4.0000-5 
4.0000- S -S.OOOO- 5 
S.OOOO- 5 -6.0000- S 
6.0000. 5 -6.0000. S 
a.OOOO. 5 -t.OOOO' 6 
t.OOOO- 6 -t.SOOO' 6 
t.SOOO- 6 -2.0000- 6 
20000- 6 - 9.0000- t 
3.000C- 6 -4.0000.6 
4.0000- 6 -S.OOOO. 6 
50000-6-60000-6 
60000-6-6.0000-6 
6.0000-6-10000-7 

1.0000- 7 -[.5000-7 

iotm 
4.92ta-t 

2.5907- t 
2.2054- t 
t.92S0-[ 
t.69S0-t 
[.5496- [ 
t.4439-t 
t.3342-[ 
t.?9t4-t 

ttt64-t 
tOt4*-t 
92S2S-0 
a.5399-0 
a.0657*0 
7.796t-0 
7.9924-0 
7.0601-0 

6.699S-0 
6.9722-0 
60634-0 
S.6427-0 
S.66t7-0 
S.S630-0 
5.4276-0 
5.28S0-0 

5096S* 0 
4.0600-0 
4.6262-0 
7.tO)9-0 
t.0)79- 9 
2.00S*. t 
9.6S94. 0 
7.6t49. 0 

6.6700* 0 
t.0t9f. t 
6.3244.0 
2.5700* t 
6.997). 0 
9)09)- 0 
2.40)5- t 
9.0tSS-0 

).4)00-) 
)2)06. ) 
9.99)9.0 
9.04)8.0 
aatat-o 
66707-0 
05426-0 6.449). 0 

a.99t5-0 
a.9a75-o 
a.4607-0 
as77s- o 
a.69sa-: 
a.ao96. o 
a.9392-0 9.0779-0 

9)702-3 
92294-0 
9)032-0 
a.ao27-o 
a.4)99-0 
a.0)57-0 
7.4407-0 
6.7757-0 
s.a4at-o 
4.9090-0 
4.2426-0 
9.0976-0 
9.6567-0 
9.9996-0 
4.2069-0 
4.3606-0 
4.2669-0 

!i.as')C 
4.6t72-0 

4.6t7t-0 
4.6)69-0 
4.6t66- 0 
4.6)65-0 
4.6)69-0 
4.6)6t-0 
4.6)57-0 
4.6)59-0 

4.6)45-0 
4.6)99-0 
4.6M6-0 
4.6092-0 
4.60*9-0 
4.6046-0 
4.60)0-0 
4.5969- 0 

4.5076-0 
4.S755-0 
4.SS6S-0 
4.S3O2-0 
4.S024. 0 
4.4794.0 
4.4269-0 
4.9S00. 0 

4.220S- 0 
3.9736- 0 
3 4264. 0 
3.0064. 0 
56470-2 
)6090-[ 
9.09))- 0 
7.9S44. 0 

6.S049- 0 
6St?S-0 
S.9492-0 
)0900. ) 
6!t24. 0 
6.0704. 0 
t.MX-t 
0.9)79. 0 

).[742. ) 
).0S4S. ] 
0.0679.0 
7.04)6.0 
7.7407-0 
7.6649-0 
7.6562-0 
7.669)- 0 

7.7264-0 
7.84)). 0 
6.0220-0 
6.2304-0 
a.4063-0 
SSS36-0 
8.7287.0 
8.9073-0 

90240-0 
9)095-0 
880)2-0 
82)63-0 
7.7)7[. 0 
7.29t0-0 
6.7265-0 
5.8)86-0 

4 4594 0 
3.9)68-0 
2.4342-0 
2.06t2- 0 
2.0270-0 
2.1106-0 
2.4]38-0 
2.6539-0 

2.5428-0 

C'OSS StfTtO* 
"0-9S 

t*tn 

2.0245 ! 
S.0067-] 
6)452- [ 
64203- t 
6302[ t 
664tt t 

1.3444-0 
].6256-0 
t.7777. 0 
t.8t74-0 
t.at7)-o 
[.8067-0 
[.7805-0 
[.7247-0 

t.7237-0 

").2WI ;t.3ti ftsstot 
4.4606- t 

2.0674- ! 
[7457- [ 
t.4622. t 
t.2948. t 
t.0669. t 
9.6t68. 0 
8.796). 0 
7.69t4. 0 

6.SS03-0 
55997-0 
4.64t2-0 
99242 0 
9.4565-0 
3.[343-0 
2.79))- 0 
2.4629-0 

2t)90-0 
).79S0*0 
).5279-0 
).9))4-0 
).)607-0 
).009S-0 
99999 t 
9.2800- t 

0.7SS9-) 
8.9466- t 
t.[966-0 
4.0949-0 
4.S2SS-2 
9.2272-0 
5 6 6 ) 5 ) 
24996 t 

2.8563 t 
9.6t80-0 
9.7476- t 
6.7470-0 
6.2458 [ 
2.2097.0 
4.6794.0 
].4975-0 

;.3S8t. 0 
[-6402-0 
[9243-3 
[t968-0 
[.0746-3 
96462 [ 
a.8490 : 
7.8399 [ ; 

6.6233-! i 
5.4490- ! 1 
4.357[-[ j 
3.4S70-[ 
20676- [ 
2.4950- t ! 
2.)0t8-[ 
t.7552 t 

t.4402-t 
tt6?8-t 
9.6S27 2 
6.3692 2 
8 t 6 7 S 2 
6.24S9 2 
6.9684-2 
7.2M9-2 

4.6923 2 
3.73SS 2 
27302-2 
[7960-2 
[[76S-2 
7.6072-3 
39582 3 
[7239-3 

6.0379 4 

"J83R 
'7.06Si 3 

7065[-3 
7.085[-3 
7.06St- 3 
7.08St-3 
7.085[-3 
7.065)- 3 
7.065t- 3 
7.005)- 3 

7.00St-3 
7.09S)-3 
7.00S)-3 
7005)- 3 
7.085)- 3 
7.005)- 3 
7005)- 3 
7.065)- 3 

7.005)- 3 
7.06 - 3 
7.0853- 3 
7.0054-3 
7.00S6- 3 
7.00S 9 
7.00S. 9 
7.086. 9 

7.0866-3 
7.0873-3 
70807-3 
7.0905 3 
7.09)6-3 
7-0935-3 
'0966-3 
7.0996 3 

7.)06S-3 
7.))67 3 
7)334-3 
7)60)- 3 
7)656-3 
7.2)24 3 
7.2S6) 3 
7.3)90-3 

7.439S 3 
7.6)92-3 
79)00-3 
8.40)6-3 
8.8652 3 
9.952) 9 
).0)47-2 
).)284 2 

).944S 2 
)6642 2 
2.2099 2 
2 9534 2 
3.74)5-2 
4.SS66-2 
5.6)69-2 
7.5)56-2 

[.0623 [ 
[4694- [ 
2.0)6S) 
2.6567- t 
3)44)-] 
3.4997-) 
36S39 [ 
4.3074- [ 
4.9)39- [ 
S.[826-[ 
5.2290- [ 
5.53)6 [ 
5.9487- [ 
6.4666- ) 
7.3409- [ 
0.[)40-[ 

8.5880 [ 

> 
M 
?0 

^ 



TABLE A).32 

Mo-96 

-tanmat.=[424 
^'OSSStCUO* 

t*HGt 
[.OOOO- 5 -[.0000- 2 

t.oooo- 2 -t.5000-2 
t.5000-2-2.0000-2 
2.0000-2-3.0000-2 
3.0000-2-4.0000 2 
4.0000-2-5.0000-2 
5.0000-2-60000-2 
60000-2-00000-2 
a.oooo z-toooo- t 

).0000- t-t.5000- [ 
t.sooo :-z.oooo-[ 
7.0000 [-3.0000- [ 
3.0000- [-4.0000) 
4.0000) -5.0000- t 
5.0000- [-6.0000- [ 
6.0000- [-6.0000- ) 
6.0000- [-[0000-0 

[0000-0 -[5000-0 
[5000-0-20000.0 
Z.OOOO* 0-3.0000-0 
3.0000-0-1.0000-0 
4.0000-0-5.0000-0 
5.0000-0-60009-0 
6.0000-0-6.0000-0 
0.0000. 0-[.0000. [ 

t.oooo-t-tsooo-t 
[5000- [ -2.0000- [ 
2.0000- [ -3.0000- [ 
3.0000- [ -4.0000- [ 
4.0000- [ -5.0000- } 
5.0000- ) -6.0000- ) 
6.0000- ) -0.0000- t 
6.0000- )-).0000- Z 

).0000-Z-].SOOO* Z 
).sooo< z - z.oooo- z 
Z.OOOO- Z -30000* Z 
3.0000- 2 -4.0000* Z 
4.0000* Z -5.0000* 2 
5.0000-2-6.0000*2 
6.0000*2-6.0000*2 
6.0000* 2 -[.0000* 3 

[.0000-!- [5000* 3 
[.5000* 3 - 2.0000* 3 
20000-3-3.0000-3 
30000*3-4.0000-3 
4.0000*3-5.0000-3 
5.0000*3-6.0000*3 
6.0000-3-0.0000-3 
0.0000* 3 -[.0000- 4 

[.0000- 4-).5000- 4 
[MOO- 4 -Z.OOOO- 4 
2.0000-4-3.0000-4 
3.0000-4-4.0000*4 
4.0000- 4 -S.0000* 4 
5.0000-4-6.0000*4 
6.0000-4-6.0000-4 
0.0000- 4 - [.0000- S 

[.0000* 5 -[.5000- 5 
[.5000- S -2.0000- 5 
2.0000-5-30000-5 
3.0000-5-4.0000-5 
4.0000-5-50000-5 
5.0000-5-60000-5 
60000-5-8.0000-5 
6.0000-5-10000-6 

[0000- 6 -[.5000- 6 
[5000-6-2.0000*6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000-6-5.0000-6 
5.0000-6-6.0000-6 
6.0000-6-0.0000-6 
6.0000- 6 -[.0000.1 

[.0000- 7 -[.5000- 7 

TOtm 
7.3043-

5.7494. 
5 5365-
53559-
5.2055-
5t)05-
5.04Z0-
4.9705-
4.9035-

4.6200-
4.7626-
4.7039-
4.6560-
4.626)-
4.604)-
4.50)4. 
4.559)-

4 5343-
4.5))2-
4 4099 
4.47)0-
4.4567. 
4 445** 
4.43)3-
4.4)52-

4.3097-
4 3553 
4.30)6-
4.2Z)7-
4)257. 
4.006)-
3.7SZ7-
3)774. 

).069[-
7.660)-
5 9234 
S 9 M 
5.93)4-
SZ3ZZ-
5)530-
5)292-

4.9640-
4.5206-
[)6))-
Z.[7M-
7.720[. 
6.5967. 
6 4644. 
0405). 

6 3650 
6.36)0-
6.474). 
6.6099. 
0.74)5. 
0.059). 
9.0046-
9)5)5-

9.2626-
9 3369-
92)25-
66053-
6.49[7. 
6.0007. 
7.5)02. 
6.6727-

5.9540-
5.0)7). 
2364 

3.6267-
3.7600-
3.9506-
4.2[S0-
^.3637t 

4.2990-

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 

3 
0 
0 
0 
0 
0 
0 
0 

2 
0 
0 
0 
0 
0 
0 
0 

0 
0 
[ 
[ 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

nasuc 
4.4037-0 

4.4036-0 
4.4036-0 
4.4036-0 
4.4035.0 
4.4035.0 
4.4035-0 
4.4034-0 
4.4033-0 

4.403)- 0 
4.4029-0 
4.4026-0 
4.402). 0 
4.40)7-0 
4.40)2' 0 
4.4005- 0 
4.3996-0 

4.3960- 0 
4.3967-0 
4.3922-0 
4.3675-0 
4.30Z7. 0 
4.3770-0 
4.3702-0 
4.3599-0 

4.3400-0 
4.9[)4-0 
4.26])- 0 
4.[0)6-0 
4.0039-0 
3.9596-0 
3.69)4-0 
3.06)7-0 

)3964. 2 
7.7606. 0 
5.9)04.0 
5.4070.0 
5.35*6.0 
5.2293-0 
5)5)4.0 
5.0702-0 

4.697)- 0 
4.5)02-0 
).)27)-t 
2)Z79-t 
7.4907-0 
0.303Z-0 
0.ZZ90-0 
0.[065-0 

0.[923-0 
6.Z466-0 
637)0-0 
0S3)Z-0 
0.6767-0 
06030-0 
0.9563-0 
9.[095-0 

9.Z447-0 
9.303[-0 
9.[757-0 
9.6459-0 
0.4499-0 
0.0446-0 
7.4626-0 
6.3506-0 

4.9559-0 
3.67)). 0 
2.6[)4-0 
20562-0 
).9666*0 
2.[[26*0 
2.4064.0 
2652)-0 

2560S-0 

tuna 

3.0676-3 
4.6930 [ 

9.706*6- [ 
[3240-0 
).6[0)-0 
[7577-0 
[6032-0 
[6324-0 
[.6039-0 
[7303-0 

[7372-0 

ussto* i i*.*ai 
29003-0 

[.3460-0 
[.)332-0 
9.5[[7-[ 
6.0[4S-[ 
7.0760- [ 
6.3690- [ 
S.669)-) 
5.00))-) 

4 2SS3 
3.S9S0-
3.0)35-
2 5464 
ZZ440-
Z0204-
[.0069-
[S933-

[3609-
).)SS0-
9747) 
6.3)45-
7.309)-
6 7570-
6)0)6-
5.4664-

4.0673-
4.3570-
4.0402-
3.9604-
4)SSS-
4.6)90-
6))23 
[)S54 

4.7269-
[0740-
[2960-
S.3090-
5.7274-
2.7622 
2 2933 
50099-

6.6967 
7.3767 
3.3994 
4.7240-
2.2[99-
2.9467 
2.5459-
2.[S64-

)7ZZ4-
[3363-
!0Z)6-
7.6363-
6.46S3-
5.6042 
4.0)96-
4.2035-

3.7009-
35003-
3.676)-
3.9400-
4)0)2 
4.4055-
4.4SZ4 
Z6303-

Z.46S9 
Z.0353 
).366[ 
[.0700-
7.0556 
4.9064-
2.2566 
6.0392-

«usao 
7.0040-

7.0046-
7.0046-
7.0046-
7.0046-
7.0040-
7.0040-
7.0040-
7.0046-

7.0040-
7.0046-
70040-
7.0040-
7.0040-
7.0040-
7.0040-
7.0040-

7.0040-
7.0049-
7.0049-
7.0050-
7.005)-
7.0052-
7.0053-
7.0054-

7.0057-
7.0063-
7.0074-
7.0069-
7.0[00-
7.0U6-
70[46-
7.0[77-

7.0245-
7.035[-
7.0S29-
7.002)-
7.))02-
7.)399-
7)665-
7.2566 

7.3920-
7.59Z6-
7.9Z39-
0.4593 
9.97ZZ 
9S[06-
[.0369-
[.[646-

[40Z9-
[.7S44-
2.350S 
3-[S7[-
4.0052-
4.0702-
6 2 M 9 -
7.9967 

[.[[46 
[5[46-
2.0304-
2.5707-
2.9657-
3.29[2 
3.5020-
4.0644-

4 5394 
4.0302 
50)42-
5.3006-
57977-
64259-
7.3)66-
e.[036-

65900 
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TABLE A).33 

Mo-97 

"CIHOHL :]42S 

tMUGV 
).0000-S-)0000-2 

[0000- 2 - [5000-2 
].5000-2-2.0000-2 
2.0000-2-3.0000-2 
9.0000-2-1.0000-2 
1.0000-2-5.0000-2 
5.0000 2-6.0000-2 
6.0000-2-6.0000- 2 
6.0000- 2 - ) . 0 0 0 0 ] 

toooo-t^t.sooo-t 
].5000-[ -2.0000) 
20000- [-9.0000) 
3.0000- ) -1.0000- t 
1.0000) - 5 0 0 0 0 ) 
5.0000] -6.0000) 
6.0000] -0.0000) 
a.oooo- t-t.0000*0 

).0000*0-).5000*0 
[-5000* 0-2.0000-0 
20000*0-3.0000*0 
9.0000-0-1.0000-0 
1.0000*0-5.0000*0 
50000*0-6.0000*0 
6.0000*0-0.0000*0 
6.0000- 0-).00OO-) 

).0000-]-)6000-) 
).S000- t - 2.0000* ) 
2.0000- ] -9.0000- ) 
3.0000*) -1.0000*) 
1.0000* ) - 6.0000* ) 
5.0000*) -6.0000*) 
60000* ) - 6.0000- ) 
00000*)-).0000* 2 

t.OOOO- 2 - ) 5000- 2 
)5000- 2 - 20000- 2 
2.0000- 2 - 3.0000- 2 
3.0000* 2 - 10000- 2 
10000* 2 - 5.0000* 2 
S.OOOO- 2 - 6.0000- 2 
6.0000*2-00000*2 
6.0000- 2-).0000- 3 

)0000-3-)S000-3 
)5000-9-2.0000-9 
2.0000-3-9.0000** 
3.0000-3-10000-3 
1.0000-3-50000*3 
5.0000-3-6.0000-3 
6.0000-3-6.0000-3 
6.0000- 9-).0000-1 

[0000- l - [.5000-1 
[.SOOO-l-2.0000-1 
2.000O- 4 -9.0000-1 
9.0000-1-1.0000*1 
10000*1-5.0000*1 
S.OOOO* 1-6.0000*1 
60000-1-0.0000*1 
6.0000*1-).0000* 5 

[.0000- 5 -).5000- 5 
[.5000*5-20000*5 
2.0000-5-30000-5 
9.0000-5-10000-5 
l.OOOO- S -5.0000- 5 
5.0000-5-6.0000-5 
60000- 5 -6.0000- 5 
00000- 5 -[.0000- 6 

[0000- 6 -[.5000-6 
[5000-6-2.0000-5 
2.0000-6-90000-6 
9.0000-6-1.0000-6 
1.0000-6-5.0000-6 
5.0000-6-6.0000-6 
6.0000-6-6.0000-6 
0.0000- 6 -[0000- 7 

[0000- 7 -[.5000- 7 

ioTm 
].)06S-) 

6.219S-0 
7.7537- 0 
7.3266-0 
6.9*09- 0 
6.7552-0 
660)1-0 
61931-0 
62712-0 

6)03!- 0 
5.9170-0 
5.6)37-0 
5.7026- 0 
56310-0 
S.S69)-0 
5.530)- 0 
5.16)1-0 

S.1260*0 
5.3772*0 
5331)- 0 
5 299S 0 
5276**0 
5.2606- 0 
52197-0 
52272-0 

5.20*7-0 
5.2S92-0 
5)695-0 
5)112-0 
S.))22-0 
6)609-0 
2.6666* ) 
5.3109- 0 

S.6S1S-0 
5.065)- 0 
)0059-) 
))))2-) 
5.0167-0 
3.0190- ) 
)690)*) 
6.0)27-0 

].05)7-) 
)0292-) 
9.6623-0 
9.2652-0 
6.9711*0 
079)9-0 
66266*0 
6.5)02-0 

6.1)59-0 
a.366)-0 
6.1797-0 
6.63)0-0 
9.7732-0 
6.6903-0 
9.05)0-0 
9.2031-0 

92997.0 
9.9505-0 
9 21)0-0 
692)7-0 
05)00-0 
0)139-0 
7.5521-0 
6.9122-0 

5.9971-0 
5.)225-0 
1.3216-0 
39262-0 
3.6609-0 
3.9320-0 
1)963-0 
1.3670-0 

1.3291-0 

CK)S')t 
S.M29-0 

5 X 2 9 - 0 
S))29-0 
5))29-0 
5))29-0 
5])29-0 
5.))29-0 
S.))29-0 
S.))29-0 

S.]]29-0 
S.])29*0 
S.))26-0 
6))26*0 
S.))20*0 
S.))26*0 
S.))27*0 
S))26*0 

S.))26*0 
S.])23*0 
S.])20*0 
S.)))6*0 
S.)))2-0 
S.))07*0 
S.))00-0 
5)090-0 

5)066-0 
5)030-0 
S0947* 0 
S-077). 0 
S 0 H 6 - 0 
1*639-0 
7.6719-0 
5.2656-0 

6)242-0 
6.0663-0 
S 79*** 0 
6.0)29*0 
1 9029* 0 
2 3)12*) 
)2S7*. ) 
6.0366- 0 

0.2242-0 
0.3365-0 
7.6373*0 
7.6091*0 
76)30-0 
7.5767-0 
7.5736-0 
7.607]- 0 

7.7030-0 
70526-0 
6.0672-0 
0.3067*0 
0.S037-0 
0.6660-0 
0.6556-0 
9.0101-0 

9)636-0 
9.2163-0 
9)159-0 
0.09)9-0 
0.1260-0 
7.0625-0 
6.9209-0 
5.69)2-0 

1.5202-0 
9.1260-0 
2.1070-0 
2.0727-0 
2.0097-0 
2.09)6-0 
2.3932-0 
2.6500-0 

2.5779-0 

tttm 

2.6056 3 
).699[-) 
S.S2H-) 
[.[055-0 

[1)96*0 
).6616*0 
[.6)50*0 
[.6126*0 
).6430*0 
).6200*0 
[.7921* 0 
[.7357*0 

[.7503-0 

t*.2WI IS.9K) usstox .*.*.; ;n*. CHftuM 
67522-0 

3)33)- 0 
2.6300-0 
2.2)51-0 
).0651-0 
).6120-0 
).49)3-0 
).9)9)-0 
).)6))-0 

9.9)10-) 
0.9362) 
7.0))S-) 
6.6960- ) 
5.2)63- ) 
1.7030- ) 
1)7)2-) 
3.6909) 

3)336-) 
2 6 6 0 4 ) 
22200- ) 
).*793] 
)6552- ) 
) 4 9 7 6 ] 
)3376- ) 
).]6]7) 

)0267 ) 
) 1 9 9 3 ) 
7.1732-2 
6.666)- 2 
6 7092 2 
2)736- ] 
].*994- ) 
7.532)- 2 

5.9029- ) 
29720 2 
12600- 0 
14993 0 
]443S-) 
7.3479-0 
4.323)- 0 
7.7S00-] 

2.2926-0 
)996)-0 
)6217. 0 
).5752-0 
).3600-0 
).2))7-0 
)0S2)-0 
699)0-) 

7.0522- ) 
53076- ) 
1.0911- t 
3.2207 [ 
2.667S [ 
2.3)61-) 
[.9199- [ 
] 6 2 6 3 ] 

).94]9] 
))079-) 
9 6 9 6 2 
9.0102 2 
0 9359 2 
0.060]- 2 
7.0)51 2 
6.9765 2 

1.0617 2 
2 9266 2 
).**26 2 
).)790- 2 
7.1579 9 
11791 9 
).997l 9 
7.976)- l 

2.1961 l 

[*.Pl m.ot m.ai 

"0-97 

Mu-om 
6 9900 9 

6.9966 9 
6.9906- 9 
6.9906-9 
6 9906-9 
6.9906- 9 
6.9966 9 
6.9906 9 
6.9966- 9 

69966 9 
69966 9 
69366 9 
69366 9 
6 9366 9 
6996* 9 
6 99** 9 
699** 9 

6 9390 9 
69392 9 
6.9991 9 
69397-9 
6910)- 9 
6.9109-9 
6.9407-9 
6.94)0-9 

6.94)9-9 
6.949]- 9 
69456 9 
6 9 6 6 9 
6.95)) 9 
69519 9 
69599 9 
6.9657-9 

6.9776-9 
6 9956 9 
7.0216-9 
7.0707-3 
7 . M H - 9 
7)599-9 
7.2922 9 
7.9956-9 

7.5295-9 
7.6)99-9 
027)7-9 
6.9672 9 
96622 9 
).09SS- 2 
].)46]-2 
t 9009 2 

)5060 2 
)9970-2 
26795-2 
957)6-2 
1.5000- 2 
5.1197 2 
60677 2 
6.75)7-2 

).2272-t 
)6919 [ 
2)969 [ 
2.66)9-] 
90906- ) 
9.1500- ] 
9.9799 ) 
16971 ] 

50920- ) 
S 9 2 ) 9 ] 
53995- ) 
56)60-) 
59400- ) 
6.4247-] 
7.3072- ) 
0.0924- ) 

6.59)5 [ 

5 

> 

3 

5* 
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TABLE A!.34 

Mo-98 

*a'H:aL [4.'6 

Ht*G) 
).C3CCS-!0JJC ; 

].0000-?-[.SOCO-2 
[-S000-2-2.000C-2 
2.00C0-2-3.0000 2 
3.0000-2-4.0000-2 
4.3000- 2 -5.OOCO- 2 
5.0000-2-60000-2 
60000-2-60000 2 
6.0000- 2 -t.0000- ) 

[.OOCO [-[.5000) 
:.sooo: -2.0000 t 
2.0000 i - 3.0000- ) 
3.0000 [-4.0000- [ 

14.0000 [-5.0000 [ 
5.0000- [ -60000- [ 
6.0000- [ -6.0000- [ 
;o.oooo- i-t.0000*0 

[.oooo-o-[.5000-0 
[5000*0-20000*0 
20000-0-30000-0 
30000-0-4.0000-0 
4.0000- 0-S.0000-0 
5.0000-0-6.0000-0 
6.0000- 0 - 6.0000- 0 
6.0000-0- [.0000- [ 

).0000-t-[.SOOO-[ 
[5000- ) -2.0000- [ 
2.0000-)- 30000- ) 
3.0000- ) -4.0000- t 
4.0000- t -5.0000- t 
5.0000- ) -6.0000- ) 
6.0000- t -0.0000- ) 
6.0000-)-).0000- 2 

[.0000- 2 - t.SOOO- 2 
).500O- 2 - 2 0000- 2 
2.0000- 2 - 3.0000- 2 
3.0000- 2 - 4.0000- 2 
4.0000- 2 - 5.0000- 2 
5.0000- 2 - 6.0000- 2 
6.0000-2-6.0000-2 
0.0000- 2 - [.0000- S 

].0O00-3-)5O00-! 
[ MOO- ! -20000- ! 
2.0000- S - 3.0000* 3 
3.0000- 3 - 4.0000- ! 
4.0000-3-5-0000-3 
5.0000- 3 - 6.0000- 3 
6.0000- 3 -60000- ! 
6.0000- 3-).0000- 4 

[0000- 4 -[.5000- 4 
[5000-4-20000-4 
2.0000-4-30000-4 
30000-4-4.0000-4 
4.0000-4-50000-4 
5.0000-4-60000-4 
6.0000-4-0 0000-4 
00000- 4 -[.0000- 5 

[.0000<5-)5000*S 
[5000-5-20000-5 
2.0000-5-30000-5 
30000-5-4.0000-5 
4.0000- 5 -50000- S 
50000-5-60000-5 
6.0000- 5 -0.0000- 5 
6.0000- 5 -[-0000- 6 

[0000- 6 -[-5000- 5 
[5000-6-20000-6 
2.0000-6-30000-6 
3.0000-6-4.0000-6 
4.0000- 6 -S.0000- 6 
5.0000-6-60000-6 
6.0000-6-0.0000-6 
6.0000- 6 -i.0000- 7 

[.0000-7-1.5000-7 

, '07*L 
S.9C30-3 

'5.6076-0 
jS.6S6)*0 
S.63![-C 
5.6[22<0 
5.5993-0 
55697-0 
5.5790-0 
5.5705-0 

5.5602-0 
5.55)2*0 
S.S43t-0 
5.5367-0 
5.5325* 0 
5.6296*0 
5 5265 0 
5 5236*0 

55204-0 
5.5)76*0 
55)54-0 
55)39-0 
5.5)36-0 
5.5)44-0 
5.5)09-0 
5.5464*0 

9.5766*0 
5.520)* 0 
549*9*0 
54909*0 
5.4640*0 
5.4790*0 
5.4700*0 
5.4569*0 

S.4296-0 
5.3796-0 
5.25)4-0 
4.0))4-0 
6S247-) 
7.2S27- 0 
0.3667-0 
9.6023-0 

5.466)- 0 
)0462-) 
6.)266*n 
)2SS3-t 
7.996)- 0 
6.074S-0 
6.3693-0 
6.3)]9-0 

6.2994-0 
6.34)0-0 
0.4620-0 
0.6225-0 
0.7706-0 
00994-0 
90550-0 
9.2066- 0 

9.340S-0 
9.3932-0 
9.26)6-0 
6.9366-0 
6.5529-0 
6)630-0 
75969-0 
69793-0 

60755-0 
S.)72)-0 
4.2950-0 
3.6540-0 
3.7057-0 
3.9479-0 
4.2090-0 
4.3922-0 

4.3560-0 

H06UC 
LSO)['C 

5.50)0*0 
5.50)0-0 
550)0-0 
5.50)0-0 
5.50)0-0 
5.50)0-0 
550)0-0 
550)0-0 

5.50)0-0 
S.SO)0-0 
5.50)0-0 
5.5009- 0 
5.5009- 0 
5.5006- 0 

s!soo7*o 
5.5005- 0 
5.5004- 0 
5.5000- 0 
5.4996- 0 
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0.0000-0 
0.0000-0 
0.0000-0 

].S860-3 

IM.O) IN.01 

!a-)8) 

3.7[62-3 j 

3.7[62-3 
3.7[62-3 
3.7[62-9 
3.7)62-3 
3.7)62-3 
3.7)62-3 
3.7)62-3 
37)62-3 

37)62-3 
3.7)62-3 
3.7)62-3 
3.7)62-3 
3.7)62-3 
37)62-3 
3.7)62-3 
3.7)62-3 

37)69-3 
37)80-3 
3.7)92-3 
3.7203-3 
3.72))- 3 
3.72)0-3 
3.7226-3 
3.7234-3 

3.7245-3 
372S6-3 
37268-3 
3.7279-3 
3.7287-3 
3.7294-3 
3.730)- 3 
3.73)0-3 

3.7S76-3 
3.7990-3 
3.64)9-3 
3.6632-3 
3.9)39-3 
9 9364-3 
39675-3 
39962-3 

4.)46t-3 
4.3579-3 
4.7]0S-3 
S.2703- 3 
5.0966-3 
6.4007-3 
7.3633-3 
6.7395-3 

).)662-2 
) 5294- 2 
20946-2 
2 9264-2 
37)2)- 2 
4.4725-2 
5.6063-2 
7.06)7-2 

93253-2 
) 2 4 0 S ) 
].S666-) 
].9S99-) 
2.2745- ) 
2 6292-) 
3)469-) 
36663- [ 

5.0362- [ 
6.[080-[ 
6.6866- [ 
7.5[[2-[ 
7.6260- [ 
7.9024- [ 
7.6)93- [ 
7.6[00-t 

8.3820- [ 

'S 

c* 

^ 

> 
M 
3̂ 
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TABLE A 1.37 

Th-232 

xattmoL 

).0000-

].00M-
).5000-
2.0000-
3.0000-
4.0000-
5.0000-
6.0000-
6.0000-

) OOM-
).5000-
2.0000-
3.0000-
400M-
5.0000-
6-0000-
6.0000-

t 0000* 
) 5000* 
2.0000* 
3.0000* 
4.0000* 
5.0000-
6.00M-
6.00M* 

) .0000* 
) SOM* 
2.0000* 
3.00M* 
4.00M* 
5.00M* 
6-00M* 
6.MM* 

) M M * 
).5M0* 
2. M M * 
3.MM* 
4.MM* 
6.MM* 
6. MOO* 
a. MOO* 

) 0000* 
).5000* 
2.0000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 
a.oooo* 
1.0000* 
1.5000* 
2.0000* 
3-0000* 
4.0000* 
5-0000-
6.0000-
8.0000-

].0000-
).S000-
2.0000-
3.0000-
4.0000-
5.0000-
6.0000* 
6.0000-

).0000-
].5000-
2.0000-
3.0000-
4.0000-
.0000-

6.0000-
a.oooo-
1.0000-
1.5000-

:190) 

tNHOT 
5 - ).0000-

2 - ) 5000-
2 - 2.0000 
2 - 3.0000-
2 - 4.0000-
2 - 5.0000-
2 - 6.0000 
2 - 6.0000-
2 - ).M00-

) - )5000-
1 - 2.0000-
1 - 3.0000 
) ^ 4.0000 
1 * 5.0000 
1 - 6.0000 
i - a.oooo-
) .. )0000< 

0 - tSOOO-
0 - 2.M00-
0 - 3.0000-
0 - 4.MM-
0 - 5.M00-
0 - 6.0000-
o - a.oooo-
0 - t.0000-

) - ).MM< 
) - 2.0M0-
) - 3.0000-
) - 4.0000-
) - 5.0000-
) - 6.0000-
) * a.MM-
) * ).MM< 

2 - tSMO-
2 - 200M-
2 - 3.M00-
2 - 4.MM-
2 - 6.MM-
2 - 6.M00-
2 - 6.M00-
2 - ].M00< 

3 * ).5000< 
3 - 2.M00-
3 - 3.0000-
3 - 4 .0000-
3 - 5.0000-
3 - 6.0000-
3 - 6.0000-
3 - 1.0000-

4 - 1.5000-
4 - 2.0000-
4 - 3.0000-
4 - 4.0000-
4 - 5-0000-
4 - 6-0000-
4 - 6.0000-
4 - 1.0000-

5 - ).5000-
5 - 2.0000-
5 - 3.0000-
S - 4.0000-
5 - 5.0000-
5 - 6.0000-
5 - 6.0000-
5 - 1.0000-

6 - 1.5000-
6 - 2.0000-
6 - 3.0000-
6 - 4.0000-
6 - 5.0000-
6 - 6.0000-
6 - 8.0000-
6 - 1.0000-

7 - 15000-
7 - 2.0000-

2 

2 
2 
2 
2 
2 
2 
2 
1 

1 
1 
1 
) 
) 
) 
) 0 

0 
0 
0 
0 
0 

8 
) 
] 

) 
) t 
t 
) 2 

2 
2 
2 
2 
2 
2 
2 
! 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 

4 
5 

S 
5 
5 
5 
S 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 
7 

TOtHL 
3.6057- ) 

2.3644. ) 
2)945- ) 
2.0479- ) 
).9276- ) 
).8494. ) 
1.7960- ) 
).73S4- ) 
)6769- ) 

).6)76- ) 
)5S99- ) 
).soaa- ) )4637- ) 
]4346* ) 
).4))9* t 
).3669< ) 
)36t6* ) 

).33t2* ) 
).3002< t 
]269)* ) 
)2396* ) 
).2)6)* ) 
).2O07- ) 
).)19S- ) 
1)6)0- ) 

).))64- ) 
t.0!93- ) 
).0407- 2 
)0396- ) 
96600- 0 
3.5)99- ) 
).4)!9* 2 
).)4M* t 

3.M60* < 
5.4624- t 
3.0206* ) 
3.502)* t 
2.337)* ) 
[.57)2* ) 
2)7M* ) 
2)460* ) 

) 7252* ) 
2.4772* ) 
)6929- ) 
).7770- ) 
)6964- ) 
)6526- ) 
)5963- ) 
).S460- ) 

)4932- 1 
).44)3- 1 
1.3926- 1 
1 3469- 1 
).3)S7- 1 
) 2666- 1 
).2563- 1 
1.2)97. ) 

1.1636- 1 
1.0993- 1 
).02)2* ) 
9.3654- 0 
6-6972- 0 
a.nao. o 
7.S44). 0 
7.0634. 0 

6.631). 0 
6.9029. 0 
7.3619. 0 
7.6452. 0 
7.7267. 0 
7.2377. 0 
6.5206. 0 
5.7626. 0 

5.6776* 0 
6.0405. 0 

tmsnc 
) 2972- ) 

t-2970- ) 
t-2966- ) 
)2965- ) 
)296t- ) 
) 2957- ) 
).29S3- ) 
1.2947. 1 
1.2940. 1 

)2926- ) 
1 2M6- ) 
i.2aao- ) 1 2646- ) 
i.2at)- ) 
)2776* ) 
)2730* ) 
) 2670* ) 

t 2574. 1 
)245t* ) 
).2292* ) 
).2))4* ) 
1)962* ) 
).)629* t 
].)664- ) 
))442* t 

).)M9* ) 
).0)60* t 
2.0536* ) 
)0327. ) 
9-5M2* 0 
))7M* ) 
9.4405* ) 
))33t< ) 

2.343)* ] 
3.6696* ) 
2.2))6* ) 
2.6627* ) 
)M 7 2 * ) 
)3277* ] 
).677[* ) 
taaat* t 
)5Mt* ) 
2.2772* ) 
).7663* ) 
).6550* ) 
).S627* ) 
).S3)7- ) 
)4936- ) 
1.45)0* ) 

).4070- 1 
1.3697- 1 
1.3317- 1 
13002* 1 
12766. 1 
)2506. 1 
).2))4. ) 
).1669. 1 

1.1005- 1 
1.0252- 1 
9.3754- 0 
6.4SS4- 0 
7.7276- 0 
7.0763. 0 
6.4003. 0 
S.6S94. 0 

5.0309. 0 
4.6129. 0 
4.7935. 0 
5.2264. 0 
5)494. 0 
4.6676. 0 
4.0422. 0 
3.2766. 0 

3.2526. 0 
37273- 0 

]MLa 

4.9604- 7 
4.)467- 2 
) 4626- 1 
2.5946- 1 

3.9603- 1 
5.2356- 1 
6.3570- 1 
7.2947- 1 
7.9663- 1 
6.5493- 1 
9.4023- 1 
1.2429- 0 

).6530- 0 
2.))60- 0 
2.4260- 0 
2.4566- 0 
2.4215- 0 
2.4105- 0 
1.6553- 0 
4.4912- 1 

2.3221- 1 
6.6S72- 1 

t*.2M! 

3.2954- 1 
1.7575- 0 

15094- 0 
5.6600- 2 

ttt.3Xl 

3.S763- 1 
6.7350- 1 

f!S5)0W 

00000- 0 

1.9140- 2 
9.1970- 2 
1.1675- 1 
1.3640- 1 
14465- 1 
1.39S5- 1 
2.9345- 1 
2.9935- 1 

3.2552- ) 
5.1541- ) 

IM-232 

M.W) canum 
2.3060- ) 

)067)* ] 
6.976)* 0 
7.5)26- 0 
6.306)- 0 
5.5269- 0 
S.M36- 0 
4.4M3- 0 
3.6466- 0 

3.24M* 0 
2-6046- 0 
2.2029- 0 
t.7!)6* 0 
)5!64* 0 
).34)3* 0 
).)375* 0 
9.4466- ) 

7.3659- t 
5.4734- ) 
3.9365- ) 
2.7654- ) 
2)3)7- ) 
).72S3- ) 
t.3745- ) 
).6673- ) 

).)S)7- ) 
2.3299- ) 
6.3535* ) 
7.M34- 2 
7.0734- 2 
2.3492* ) 
4.7590* ) 
7.5702- 2 

)56)9* ) 
).S926* ) 
6.09)7* 0 
6)935* 0 
3.4994- 0 
2.4346- 0 
3.0269- 0 
2.4676- 0 

)7S)2- 0 
2.000)- 0 
)!456- 0 
).2)93- 0 
)3566- 0 
).2068- 0 
).0447- 0 
9.4922- ) 

6.6269- ) 
7)654- ) 
6.066)- ) 
4.6683- ) 
3-9)07- ) 
3-36)6- ) 
3.0309- ) 
2.6649- ) 

2.3473- 1 
2.1740- 1 
2.0076- 1 
1.6056- 1 
)7290- 1 
1.6460- ) 
2.0355- ) 
).6)09- 1 

)260)- ) 
6.2024- 2 
4.3656- 2 
2)S7)- 2 
1 3)2t- 2 
0.0000* 0 
0.3000* 0 
0.0000* 0 

0.0000* 0 
0.0000* 0 

IM.M IX.0) fN.Hl HU-6HK 
3.)734- 3 

3.2297- 3 
3.2455- 3 
3.2619- 3 
3.2776- 3 
3.2695- 3 
3.2969- 3 
3.3)00- 3 
3.3216- 3 

3 3369 3 
3.3527-3 
3.3691- 3 
3.36S0- 3 
3.3967- 3 
3.4061- 3 
3.4)72- 3 
3.4290- 3 

3.444)- 3 
3.4599- 3 
3.4764- 3 
3 4922- 3 
3.5039- 3 
3.5)33- 3 
3 S244 3 
3.5362- 3 

3.55)3- 3 
3.567)- 3 
3.5636- 3 
3.5994- 3 
36))1- 3 
3.6205- 3 
3.63)7- 3 
3.6434- 3 

3.6565- 3 
3.6743- 3 
3.6906- 3 
3.7066- 3 
3.7)64- 3 
3.7277- 3 
3.7369- 3 
3.7S06- 3 

4.06)6- 3 
4.S93S- 3 
5.5)06- 3 
6-6268- 3 
7.8906- 3 
9.3069- 3 
1 0969- 2 
1.3254- ? 

1.8434- 2 
2.4671- 2 
3.4922- 2 
4.7073- 2 
5.9556- 2 
7.2760- 2 
6.6440- 2 
1.0810- 1 

)4200- ) 
).0226- ) 
22938- 1 
2.7S94- 1 
3.094S- 1 
3.3441- 1 
3.6168- 1 
3.9560- 1 

4.4635- 1 
5.3967- 1 
6.6402- 1 
7.4663- 1 
7.6523- 1 
7.9753- 1 
7.92S6- 1 
7.7066- 1 

7.7762- 1 
6.4763- 1 



CROSS stcnoN 
TABLE A!. 36 

Pa-233 

Mam]6L=:9ii 

E M M Y 
i.oooo-s-1.0000-2 

10000-2-15000-2 
15000-2-2.0000-2 
2.0000-2-30000-2 
3.0000-2-40000-2 
4.0000-2-50000-2 
50000-2-60000-2 
60000-2-8.0000-2 
6.0000-2-).0000-1 

1.0000-1-].6000-1 
1.5000- 1-2.0000-1 
2.0000- t -3.0000- ] 
3.0000- t -4.0000- t 
4.0000- t -5.0000- ) 
6.0000) - 6 0 0 0 0 ) 
60000- t -60000- ) 
a.0000- t-t.0000*0 

).0000* 0-t.6000*0 
t.sooo* 0 - 2.0000* 0 
2.0000* 0 - 3.0000* 0 
3.0000*0-4.0000*0 
4.0000* 0 - 5.0000* 0 
6.0000* 0 - 6.0000* 0 
6.0000* 0 - a.0000* 0 
6.0000* 0-t.0000* t 

toooo-t-t.sooo* t 
)5000*) -2.0000*] 
2.0000*! -3.0000* t 
3.0000* t -4.0000* t 
4.0000* t -5.0000* t 
5.0000*) -6.0000*) 
6.0000* t -a.0000* t 
6.0000* t-t.0000* 2 

)0000*2-)S000*2 
)5000* 2 - 2.0000* 2 
2.0000*2-3.0000*2 
3.0000* 2 - 4.0000* 2 
4.0000* 2 - 6.0000* 2 
5.0000* 2 - 6.0000* 2 
6.0000* 2 - 6.0000* 2 
6.0000- 2-).0000* 3 

).0000*3-)5000*3 
t-5000* 3 -20000* 3 
20000*3-3.0000*3 
3.0000*3-4.0000*3 
4.0000*3-5.0000*3 
5.0000*9-6.0000*3 
6.0000*3-0.0000*3 
0.0000* 3 -t.0000* 4 

)0000* 4-].5000*4 
t.SOOO* 4 -2.0000* 4 
20000*4-3.0000*4 
3.0000-4-4.0000*4 
4.0000* 4 - 5.0000* 4 
5.0000*4-6.0000*4 
6.0000*4-0.0000*4 
a.oooo*4-toooo*5 

1.0000- S - t.SOOO- 5 
t.SOOO* S -20000* 5 
2.0000*5-30000*5 
3.0000*5-4.0000*5 
4 0000*5-50000*5 
50000*5-60000*5 
60000*5-6.0000*5 
6.0000* 5 -[.0000*6 

t.0000*6-t.S000*6 
t.5000-6-2.t000-6 
2.0000*6-3.0000*6 
3.0000-6-4.0000*6 
4.0000*6-5.0000*6 
5.0000-6-6.0000*6 
6.0000-6-0.0000*6 
6.0000-6-1.0000-7 

1.0000* 7 -[.5000* 7 

'OTBl. 

[.taso-2 

7.7796- t 
6.5263- t 
5.44)2- t 
4.SS73-t 
4.0096- t 
3.6347- t 
3.2S6t-t 
2.9266- t 

2.6ttt- t 
2.3620* t 
2.2929* t 
2*642* t 
4.7366* t 
2.4460- t 
3.2973- t 
3.6696- t 

4.36)0-2 
6 6 M 0 - 2 
).7494-2 
2.60S9- 2 
7.7660* ) 
20696*2 
4.St40<) 
t.0526- 2 

6.6620* t 
].2))7-2 
7.2S9t*t 
6.2606- t 
S.6467-) 
5.2232*) 
4.740)* t 
4.29S4-) 

3.6)37*) 
3.3762*) 
3.0009*) 
2.6096*) 
2.4965*) 
2.9SSS*] 
22072*] 
20720*) 

)962)*) 
]6470*) 
)7490*) 
)6660*) 
)6)23*) 
].S76S- ) 
).S447-] 
)St93-t 

)4923-t 
t.46S6-t 
t.4t30-t 
1.397t-t 
t.9660-t 
t322t-t 
)2027-t 
)2504-] 

t-2064-t 
].)444. 1 
).06S9* t 
9.6634-0 
9.1252-0 
0.4t35-0 
76756-0 
7.[062-0 

6.6091-0 
6.6643-0 
7.346t-0 
7.64SS-0 
7.4aS0-0 
7.t420-0 
6St47-0 
56507-0 

56520-0 

ELasTtC 
9.9279-0 

t.l020-t 
tt020-t 
11020- t 
t.)020*t 
].)020-) 
).)020-) 
].)020-) 
).)020-t 

))020-t 
).)022-) 
).)030-) 
t.t090-t 
1.1036- t 
l.t044-t 
t.)060*] 
t)099*) 

).3020<) 
)6050*) 
).)094. ] 
)36t6*) 
).09S9*) 
)3466*] 
].0377-) 
t.3476-t 

tt24S-t 
t.22]9-t 
t.t620-t 
t.tao7*t 
tt796*t 
tt766*t 
).)773*t 
t.t7S7*) 

t.t734*t 
).)707*t 
].)674-t 
).)697-t 
tt606-t 
ttS79-t 
ttS49-t 
t.tS03-t 

t.2t00-t 
t.2tOO*t 
1.2tOO-l 
t.2)00-t 
).2)00-t 
t.2tOO-t 
t.2tOO-t 
t-2024-t 

t.2000-t 
1.2000- t 
t.t697-l 
t.t795-l 
t.]S96-l 
].]446-l 
H 2 9 9 - 1 
t.t099-t 

).0566-1 
9.6291-0 
6.666S-0 
7.7654-0 
6.99tl-0 
6.2660-0 
5.4400-0 
4.6956-0 

9.93H-0 
3.7430-0 
4.390S* 0 
4.6509*0 
4.766t*0 
4.4)77*0 
3.7979-0 
3)052-0 

29620-0 

tM6i.B IN.2NI 

2.9642 2 
t.S234) 

2.0469- t 
] 9 2 2 0 ) 
).7260-1 
t.6S69-t 
1.7079- [ 
16116-1 
2.7233- t 
5.3224- [ 

6.5426- [ 
).0665-0 
[.3054-0 
[5544-0 
[.5429-0 
t.49tO-0 
15076-0 
139)7-0 

t.5659*0 
).6679*0 
t.6352-0 
1.4544-0 
1.3710-0 
1.36S1-0 
1.163S-0 
7.3960-1 

3.9554-1 

15122- t 
62237-1 

60267- t 

m.3m 

1.7256-1 

USStON 
0.0000-0 

0.0000-0 
0.0000 
0.0000 
0.0000 
0.0000 
00000 
0.0000 
0.0000 

0.0000 
00000 
00000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
00000 
00000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
00000 
00000 
0.0000 
0.0000 

0.0000 
00000 
0.0000 
0.0000 
0.0000 
00000 
0.0000 
0.0000 

0.0000 
0.0000-
00000-
0.0000-
0.0000-
0.0000-
00000 

< 0 
- 0 
< 0 
- 0 
< 0 
0 
0 

0 
0 
0 
0 

< 0 
0 

< 0 
- 0 

- 0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0.0000-0 

i.2077- 3 
3.t042-3 
5.0762-3 
69727-3 
63629-3 
9.5067-3 
10000-2 
t-2S44-2 

20000-2 
25239 2 
5.0336-2 
2.4290-1 
4.2074-1 
4.45tS-t 
S.7726-t 
9.0266-1 

1.0204-0 
1.1934-0 
1.2761-0 
13)01-0 
13225-0 
t.3401-0 
13663-0 
1.97t2*0 

tSt07*0 

iN.xat IH.NPI cafTunE 
1.09S2-2 

6.679t-t 
5.42)9- t 
4.3379-) 
34525- ) 
2.9063- ) 
2.53)6-] 
2tS99-t 
t.624S-t 

t.S066-t 
t.2797-t 
1)699- t 
1.7594- ) 
3.6307- t 
].34)]-l 
2)052-) 
27545*) 

4.2367-2 
6.3)67-2 
].6362-2 
2.4697*2 
6.7292*] 
].9SS0*2 
3.2763* t 
1.9176*2 

57575*1 
10995*2 
6.0771*) 
S.0999*] 
4.469t*) 
4.0446*) 
3.5629- ) 
3.1197- ] 

26403-1 
22045- ) 
t.6336-1 
t.S2S9-l 
t.3379-1 
t.1976-1 
t.0S29-l 
9.22S7-0 

7.717t-0 
63694-0 
53675*0 
4.5767-0 
4.022t-0 
3.6634*0 
3.3)69*0 
3.0156-0 

2.7139*0 
2.4599*0 
22548*0 
200t9-0 
t.7796*0 
].S609*0 
).2426-0 
6.5979-1 

696)0-1 
52341-1 
4.1623-1 
2.9792- 1 
2.3H6-t 
t.aaaa-t 
t.4673-t 
tt526-t 

6.3763-2 
5.99)5-2 
4.2)0t-2 
2.9772-2 
2.3177-2 
1.6922-2 
1.4667-2 
11544-2 

6.4076-3 

IM.PI it).Hi 

pa-233 

xu-aaa 

3.1946-3 

3)656-3 
3.2001-3 
3.2150-3 
3.2294-3 
32400-3 
32405 3 
3.2586-3 
3.2692-3 

3.2629-3 
3.2972-3 
3312)- 3 
9.3264-3 
3.3971-3 
33456-3 
33556-3 
33663-3 

9.9799-3 
9.3943-9 
3.4092-9 
3.429S 3 
9.4941-3 
9 4426 3 
3.4527-3 
3.4634-3 

3.4770-3 
3.49)3-3 
3.5062-3 
3.5205-3 
9S9)2-3 
35997-3 
9.S496-3 
3.S604-3 

35740-3 
3 5664-3 
3.6033-3 
3.6)76-3 
3.6282-3 
3.6367-3 
3.6466-3 
3.6575-3 

4.2520-3 
5.179S-3 
6)420-3 
7.066S-3 
7.7574-3 
6.9109-3 
11102-2 
1.3417-2 

).7664-2 
2.1406-2 
3.42S0-2 
4.7)46-2 
5.9)2)- 2 
7.0566-2 
6626)- 2 
1.0689-1 

).4208-1 
).9443-1 
2.3713-1 
2.9)70-1 
3.36)4-1 
3.7309-1 
4.1647-1 
4.6427-1 

S.2394-1 
6.04S0-1 
6.9903-1 
7.5959- [ 
7.6930- 1 
8.1074-1 
6.3327-1 
6.4359-1 

8.4289-1 

M 

e 

5 

> m 
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TABLE A!. 39 

U-234 

HHTEmat. 

t.oooo-
).0000-
).5000-
2.0000-
9.0000-
4.0000-
5.0000-
6.0000-
6.0000-

)0000-
)5000-
2.0000-
9.0000-
4 0000-
5.0000-
6.0000-
6.0000-

).0000* 
).SOO0* 
2.0000* 
3.0000. 
4.0000* 
S.OOOO* 
6.0000* 
6.0000* 

t.oooo* 
).5000* 
2.0000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 
6.0000* 

t.oooo* 
t.sooo* 2.0000* 
3.0000* 
4.0000* 

6-0000* 
6.0000* 

).0000* 
).8000* 
2.0000* 
3.0000* 
4 0000* 
5.0000* 
6.0000* 
8.0000* 

) 0000* 
) 5000* 
2.0000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 
8.0000* 

).0000* 
).5000* 
2.0000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 
a.oooo* 
).0000* 
).5000* 
2.0000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 

a.oooo* 
).0000* 

:)92] 

mttOY 
5 - ).0000-

2 - ).5000-
2 - 2.0000-
2 - 9.0000-
2 - 4.0000-
2 - 5.0000-
2 - 6.0000-
2 - a.oooo-
2 - )0000-

) ^ ).S0OO-
] ^ 2.0000-
) - 3.0000-
) -. 4.0000-
) - 5.0000-
) ^ 6.0000-
) - 8.0000-
) - )0000* 

0 - ).S000* 
0 * 2.0000* 
0 - 3.0000* 
0 - 4.0000* 
0 - 5.0000* 
0 - 6-0000* 
0 - 6.0000* 
0 - )0000* 

) - ).SOO0* 
) - 2.0000* 
) - 3.0000* 
) -* 4.0000* 
) - 5.0000* 
t ^ 6.0000* 
) ^ t.OOOO* 
t ^ t.OOOO* 

2 - t.SOOO* 

2 - 3.0000* 
2 - 4.0000* 
2 - S.OOOO* 
2 - 6.0000* 
2 - a.oooo* 
2 - t .0000* 
3 - t 5000* 
3 - 2.0000* 
3 - 3.0000* 
3 - 4.0000* 
3 - S.OOOO* 
3 - 6.0000* 

3 - a.oooo* 
3 - t.OOOO* 

4 - ].S000* 
4 - 2.0000* 
4 - 3.0000* 
4 - 4.0000* 
4 - S.OOOO* 
4 - 6-0000* 
4 - 8.0000* 
4 - t.OOOO* 

S - t.5000* 
5 - 2.0000* 
5 - 3.0000* 
5 - 4.0000* 
5 - 5.0000* 
5 - 6.0000* 
5 - 0.0000* 
5 - t.OOOO* 

6 - ).S000* 
6 " 2.0000* 
6 - 3-0000* 
6 -* 4.0000* 
6 - S.OOOO* 
6 " 6.0000* 

6 - a.oooo* 
6 - )0000* 

7 - ).S000* 

2 

2 
2 
2 
2 
2 
2 
2 
) 
) 
) 
) 
) 
) 
) 
) 0 

0 
0 
0 
0 
0 
0 
0 
t 

) 
t 
t 
t 
t 
t 
t 
2 

2 
2 
2 
2 
2 
2 
2 
3 

! 
3 
! 3 
3 
3 
3 
4 

4 
4 

4 
4 
4 

5 

5 
5 
5 
5 
5 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

tOTHL 
3)72S* 2 

).59S3* 2 
)3t40* 2 
tttS3- 2 
9-5632* t 
8-5042* t 
7.7496* t 
6.9667* t 
6.)!t5* t 

S.335t* ) 
4.53SS* t 
3.6)42* ) 
3.2tSS- t 
2.6)77* t 
2.5329* t 
2.2307* t 
t.9S27- t 

t.6662* t 
t.4t)7* t 
t.2!66- t 
t.26)2- t 
6.09)2* t 
3.0462* 3 
2t976* t 
t264S* t 

t.0640* t 
9.S2S3* 0 
ttS47* t 
9.S970* t 
7.6309* t 
t.024t* t 
2.9t20* t 
9.7t49* t 

!.Ott!* t 
7.4006* t 
4.29*0* t 
4t990* t 
9.776t* ) 
9.S2SS* t 
9.2S62* t 
3.0067* t 

2.7302* t 
2.4805* t 
2264t* t 
2.0860* t 
t.97t7* t 
t.6902- t 
t.6026- t 
t.7t9S- t 

t.6266- t 
) 5386* ) 
).4S77. ) 
).3859* ) 
t.334). ] 
)29S). ) 
[.2477* ) 
).)96S* ) 

))269* ) 
)05)2< ) 
9.6700* 0 
8.8257. 0 
8.2075* 0 
7.7426* 0 
7.2636* 0 
6.69)0* 0 

6.7609* 0 
6.9668- 0 
7.2462* 0 
7.4)06* 0 
7.3996- 0 
7.2957- 0 
6.9649- 0 
6.566)- 0 

5.960). 0 

ELBSHC 
t-4636. ) 

t-4792. ) 
).476)- ) 
).47)5- ) 
).46SS- ) 
).4595. ) 
t-4537. ) 
).4450. ) 
t-4337. ) 

).4)46- ) 
).3667- ) 
).3S26- ) 
).3089- ) 
).269S* ) 
t.2397- ) 
).]662* ) 
).)3))- ) 

t.0S2t- ) 
9.5969* 0 
6.2546* 0 
S.9999* 0 
2.S466* 0 
4.3262* 2 
t.6209- ) 
t.tooo* t 
t.09*4* ) 
6.4002* 0 
6tt3t* 0 
2.7992- t 
2.4630* t 
t.0030* t 
t.!H9* t 
6.MOO* t 

t.6SS7* t 
4.700S* t 
!.t4!t* t 
aztso- t 9.02S4* t 
2.0032* t 
2.72SS* t 
2.5702* t 

2.3698* t 
22t69* t 
2.0609* t 
t.92S4* ] 
t.6347. ] 
t 7662- t 
t 6955* t 
t.6247. ] 

).5437. ) 
).466)- ) 
).3936- ) 
).3290- ) 
).20t9- ) 
).2427. ) 
t)930. ) 
t)375. ) 

)0S96. ) 
9.7392. 0 
87605. 0 
7.7)9). 0 
6.6946- 0 
6-24)6- 0 
5.4553. 0 
4.6253. 0 

4.3)54- 0 
4.)053- 0 
4.3362- 0 
4.6)60- 0 
4.677)- 0 
4.5637- 0 
4.2504- 0 
3.6234- 0 

9-2646* 0 

tMELS 

).)457- 2 
7.039S- 2 
).S69)- ) 
2.5323- ) 

3.76)0- ) 
5-0372- ) 
6.2763- ] 
7.[365- ] 
7.3)06- ) 
7.2000- ] 
6.22S6- ) 
7.4440- ] 

).)322* 0 
).3)90* 0 
).3487* 0 
)2972* 0 
)2702* 0 
].)S6)* 0 
5.3625- ) 
3.]637- ] 

3-6450- ) 

IN.2NI 

3.6SS3- 2 
Z.447)- ] 

Z.69Z7- ] 

1N. 3N 1 

5.0)95- Z 

f:SS)ON 

).9575- 2 

9.0922- 3 
7.6963- 3 
6.4536- 3 
647)4- 3 
4.8257- 3 
4.97)9- 3 
3.9U0- 3 
3.4605- 3 

2.96)4- 3 
2.552S- 3 
2.)696- 3 
).9)06- 3 
).7406- 3 
)6299- 3 
).S274- 3 
).4S46- 3 

)4339- 3 
)S39S- 3 
2.07)9- 3 
4.4842 3 
4.3S6)- 2 
t.9645* 0 
3.77S4- 3 
6)546- 4 

2.0367- 4 
t.0427- 4 
t.92tS- 4 
3.2636- 2 
t.9602- 2 
9.4976- S 
7.0674- 3 
5.4)22- 2 

)0)29- ) 
6)2)6- 2 
t 6043- 4 
t.OOOO- 4 
).0000- 4 
).0000- 4 
).0000- 4 
)0000- 4 

).4704- 4 
)7644- 3 
4.0)69- 3 
6-0)20- 3 
60093- 3 
95)S2- 3 
).0000- 2 
).0000- 2 

).)067- 2 
)2S24- 2 
].40]7- 2 
).6048- 2 
).75)9- 2 
).85)5- 2 
2.0268- 2 
2.3009- 2 

2-8803- 2 
3.8763- Z 
7.4953- Z 
2-0059- ) 
4.0098- ) 
60882- ) 
[-03)8. 0 
)]792. 0 

1)959. 0 
)-4389. 0 
).4965. 0 
) 47)S. 0 
).4449. 0 
).5738. 0 
2)572. 0 
2-)93S. 0 

t.99)3. 0 

IN.ua) IN.NPI captutc 
3.0239. Z 

)3873. Z 
).)663. 2 
9.66)0. ) 
6.097). ) 
7.0442. ) 
6.2956. ) 
5.5233. ) 
4.7S7S- ) 

3.9202. ) 
3.)466* ) 
2.46)4. ) 
).9064* ] 
).S46)* ) 
).2990* ) 
).0444* } 
8.2)46* 0 

6.0396* 0 
4.5t66* 0 
4-tttS* 0 
6-6074. 0 
5.7720* ) 
Z.6))4. 3 
S.0906* 0 
8.S497- ] 

2.6464- ] 
))703- ) 
9.4934. 0 
6.6553. ) 
5.3759. ) 
2)024- ) 
t-5952. ) 
3.3760. ) 

[.3465. ) 
2.64)0* ) 
).0904* ) 
9)6S9* 0 
7.5)88* 0 
6.4)77* 0 
5.925)* 0 
4.9696* 0 

3.4022. 0 
2-6)97. 0 
2.0265. 0 
) 6003. 0 
).36)7. 0 
).2090. 0 
).0627. 0 
9.3607- ) 

8-)65)- ) 
7.)ZZ0- ) 
6.Z467- ) 
S5Z94- ) 
4.9294- ) 
4.3439- ] 
3.692)- ) 
9)357- ] 

2-6S25- ) 
2-29)6- ) 
2.0545- ) 
).8854- ) 
).7633- ) 
).6974- ] 
).S)4}- ] 
).4802- ) 

)3700- ) 
).0562- ) 
5.6905- 2 
2)09)- 2 
6.6676- 9 
).9750- 9 
2)609- 4 
)9799- 5 

4.59)5- 6 

IN.PI IN.CH IN.ai 

U -234 

nu-eaa 
2.8871- 3 

2.8900- 3 
2.8908 3 
2.69)6- 3 
2.8924- 3 
2.9930- 3 
2.8935 3 
2.894)- 3 
2.B947- 3 

2.8954- 3 
2.8962- 3 
2.697)- 3 
2.8979- 3 
2.6965- 3 
2.8990- 3 
2.699S- 3 
2.900)- 9 

2.9009- 9 
2.90)7- 9 
2.9025- 9 
2.9099- 9 
2.9039- 3 
2.9044- 3 
2.9050- 3 
2.9055- 3 

2.9063- 3 
2.907)- 3 
2.9079- 3 
2.9067- 3 
2.9099- 3 
2.9096- 9 
2.9)04- 9 
2.9))0- 9 

2.9245- 9 
2.9504- 9 
2.9933- 3 
9.0670- 3 
3)238- 3 
3)949- 3 
3.9)30- 3 
3.47)0- 3 

3.7246- 3 
4.)532- 3 
4.6507- 3 
5.6220- 3 
6.640}- 3 
7.90S6- 3 
9.5286- 3 
) )750- 2 

).5940- 2 
Z.)679- 2 
3-0369- 2 
4-Z0)3- 2 
5.3)45- 2 
6.402)- 2 
7.974)- 2 
9.9554- 2 

) 3)32- ) 
).6907- ) 
2.)435- ) 
2.6275- ) 
3.0264- ] 
9.3707- ) 
3.8536- ) 
4324)- ) 

4-9640- ) 
5-9))9- ) 
68953- ) 
7.577)- [ 
7-8829- t 
6)064- ) 
6-3383- ) 
6-4430- ) 

64363- ) 

6 
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TABLE A!.40 

U-235 

**it*)*t =)*?? 

t t * W 
t.OOOO- * - t.0000- 2 

t.OQM) 2 - ).M00 2 
t.SMO 2 - 2-0000- 2 
:.oaao- 2 - 6 aooo- 2 
! OMC 2 - 4.0000- 2 
400M- 2 * soooo- ? 
s.oooo 2 - s oooo 2 
t.oooo- 2 - o.oooo- 2 
0.0000- 2 - t.OOOO- ) 

i t.OOOO- t - t.MOO- t 
t.sooo- t - 2.0000 t 
2.00O0-t- 3.0000- t 
9.0000- t - 4.0000- ) 
4.0000- t -50000- t 
5.0000) -60000- t 
6.0000- t-a.oooo-) 
00000- )-).OOOO-0 

).oooo-o-).sooo*o 
[.5000* 0 - 7.0000* 0 
2.0000*0-!.0000*0 
9.0000* 0 - 4.0000* 0 
4.0000*0-5.0000*0 
50000*0-6.0000*0 
6.0000*0-60000-0 
6.0000*0 -t.OOOO*) 

t.OOOO- t-t.SOOO*t 
t.5000*t -2.0000*) 
2.0000* t -3.0000*) 
3.0000*) -4.0000* t 
4.0000*) -60000*) 
5.0000* t -60000*) 
6.0000*) -0.0000*) 
6.0000-)- t.OOOO* 2 

).0000*2-)5000*2 
)S000* 2 -2.0000*2 
20000*2-9.0000*2 
3.0000*2-4.0000*2 
4.0000*2-5.0000*2 
S.0000*2-60000*2 
6.0000*2-6.0000*2 
6.0000* 2-].0000* 9 

).0000*3-)5000*3 
].S00O*3-20O00*9 
2.0000*3-3.0000*9 
30000*3-4.0000*3 
4.0000* 3 -S.0000* 3 
50000*3-6.0000*9 
6.0000*9-6.0000*3 
6.0000* 3-].0000* 4 

].0000* 4-].5000*4 
)S000*4-2.0000*4 
2.0000*4-3.0000*4 
3.0000-4-4.0000*4 
4.0000-4-5.0000*4 
50000*4-6.0000-4 
6 0000- 4 -6.0000- 4 
6"000- 4 - t.OOOO- S 

[0000* 5 -[.5000*5 
1.5000* 5 -2.0000- S 
t.OOOO- 5 -3.0000- S 
30000- 5 -4.0000- S 
.0000- 5 -5.0000* S 
5.0000- 5 -6.0000* S 
60000- 5 -0.0000* S 
9 0000* 5 -t.OOOO* 6 

10000*6-).5000*6 
15000*6-2.0000-6 
20000-6-30000*6 
30000-6-4.0000-6 
4.0000-6-50000-6 
50000-6-60000-6 
6.0000*6-60000*6 
8.0000* 6 -t.OOOO- 7 

[.0000. 7 -[.5000-1 ] 

-O'SL 

**** 

**** 
4.7605*) 
4.4366*] 
4)276*) 
3.2935.) 
3)225*) 
3)674*) 
26429*) 
24669*] 

2.3S))*] 
2)554*] 
)9467. ] 
].6)94*] 
[.7627* ] 
[7006* [ 
).6S)9*] 
]6)S4. ] 

).53S4*) 
].4707* ] 
].4)96. ] 
'.3773*] 
.3442*) 

].9)66*] 
)2660. ] 
]2464-] 

).]0S3* [ 
].])26<) 
).0266-t 
9.4275*0 
6.75)7*0 
0)642*0 
7.5226*0 
6.9949-0 

6.7649-0 
6.9995-0 
7.S49)-0 
7.9666-0 
7.7596-0 
7.9605-0 
6.6670-0 
5.9609.0 

5.7790-0 ] 

nas'tc 
**** 

**** 
].2S7]*) 
).26)9*) 
t.2660*) 
).232S*) 
)2224. ) 
)23)6*) 
)2967*) 
)2996*) 

)2292*) 
)2096*) 
].]994. ) 
[)606*t 
).)M9*) 
))760*) 
t)746*) 
].)720*) 

).)S2S*) 
].)944*) 
).))79*) 
))0)9-) 
).00S6-) 
).0S64-t 
).0327-t 
99406-0 

92562-0 
6.46)4-0 
7.57)7-0 
6.6520-0 
5.9)24-0 
S.3297*0 
4.7)33*0 
4.22)2*0 

9.954)* 0 
3.9434*0 
4.9)43-0 
4.5552- 0 
4.5307- 0 
4.27)0-0 
3.5357-0 
3.M22-0 

3)05). 0 

ctossstcttot 

]MH.a 

).0S40-0 

7.242)- 6 
) 2096- 7 
)6775-7 
2.4429-7 
2.6633-7 
3.)964-7 
3.5962-7 
40)66-7 

4.SS54-7 
5)206-7 
5.7007-7 
6.274)- 7 
)3034-6 
3.6)52-6 
7.59)2-6 
).S299-S 

).6264-3 
).4744-2 
2.7694-2 
4.3))2-2 
64633-2 
)55)2-t 
26367-) 
4.2374- [ 

6)666- [ 
6.5474- ] 
].0634*0 
).2930-0 
).45)7-0 
).4977-0 
).5097-0 
).47)S-0 

).4990*0 
).7269*0 
[-9557*0 
2)))6*0 
20637*0 
].6722*0 
)-)366*0 
4-6055- ] 

2.5t33-[ 

IN.2X1 

t.)6S4-[ 
4.SS37-] 
6.0967- ] 

5)530-] 

IX.3*1 

4.67)4-2 

HSS)ON 

**** 

* * W * 

2.2360- ] 
2)0)5-] 
).97S). ) 
].4)9S-] 
)4090-[ 
].4$36*] 
).)S06-] 
6.)5]S-0 

7.6)24*0 
6.6703*0 
SS904. 0 
4.0742*0 
4.3579*0 
3.63)6*0 
3449]- 0 
3)407*0 

2.7694*0 
2.4403*0 

N.WH) 

2.[692.0 
2.OOOO. 0 
[.0725.0 
).0)00. 0 
].7290-0 
].S9S9. 0 

).S090. 0 
)4265. 0 
).9946.0 
)2526. 0 
).)9SS. 0 
).)6S6. 0 
).)564. 0 
].]096. 0 

[.2406.0 
[.2796*0 
[.2445.0 
[)766. 0 
].])90. 0 
].06)6. 0 
[5254.0 
)77)3. 0 

[6497.0 

IM.NPl CBF!U<M 

+ *** 

*ww* 
)2934. ) 
)0740*) 
6.666t*0 
6.4tS0* 0 
4.9)09*0 
4.5207*0 
4.5476.0 
4.36t4. 0 

3.6062-ti 
2.S0S5. 0 
t.963). 0 
]St)9*0 
]460). 0 
[.3964. 0 
).3245-0 
).2933-0 

).0579-0 
9.0760- ) 
6.0096- ] 
7.0945- ) 
6.47)0-) 
6.0003- ) 
S.5970-) 
5.0997- ) 

43234 ] 
360)6-] 
2 6526- ) 
22277-) 
).67S5-) 
).6799-t 
).4564-t 
).)7)6-t 

64257-2 
5.720)- 2 
3.9)0)- 2 
2.5996-2 
].9203-2 
).492)-2 
].0766-2 
S.9697- 3 

2.7674-3 

iM.p; ;\.oi 

u 235 

' iN.ai 1 Mu-6at! 
< I2.66P9 ! 

J2.6609-3 
2.6609-3 
26609-3 
2660! 3 
26609-3 
266]0-3 
266)0-3 
2.86)0-3 

2.66)0 3 
2.66)0-3 
2.66))- 3 
2.66))- 3 
2.95)2-3 
266)2-9 
266)3-3 
2.66)4-3 

2.66)6-3 
2.66)9-3 
2.6623-3 
2.6626-3 
2.6634-3 
26639 3 
26647-3 
26650 3 

2.8676-3 
2.C70S-3 
2.8746-3 
2.660[-3 
266SS-3 
269]0-3 
2.0992-3 
2.9)02-3 

29293-3 
29567-3 
29977-3 
3.0524-3 
3.[07[-3 
3.[6)6- 3 
3.2439-3 
3 3593 3 

359)4-3 
3.97)7-3 
4.5852-3 
5.45)2-3 
63S6t-3 
72946-3 
67436-3 
)0727-2 

).4355-2 
t.9660- 2 
2.7770-2 
3.6635-2 
4.9644-2 
6.2096-2 
6004)- 2 
)037]-] 

)4]2]-] 
)9062-[ 
2.5))6-] 
3))60-] 
35754- ) 
39233-) 
4.2846-) 
4.6)0)-] 

5.))44-[ 
S.9379-] 
6.92)2-] 
7.64)0-] 
7.9526-] 
6.0635- ] 
79756-] 
7.74)9-] 

79967-] 

3 

< 

o-

Z 

^ 

?0 



CHOSSStCHOM 

TABLE A!.4) 

U-238 

XHTCOtHt. = ]923 

EMCKCT 
].0000-S-).0000-2 

).oooo-2-).sooo-2 
[5000-2-2.0000-2 
20003-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-50000-2 
5.0000-2-60000-2 
6.0000-2-60000-2 
a.oooo-2-toooo-t 
].0000- )-).5000) 
].5000] -20000- i 
2.0000) -3.0000) 
3.0000) -4.0000- t 
4.0000) -50000- ) 
5.0000) - 6 W O O - ) 
6.0000- ) -6.0000- t 
6.0000-)-).0000*0 

).0000*0-].5000*0 
].500O* 0-2.0000*0 
2.0000*0-3.0000*0 
3.0000*0-4.0000*0 
4.0000*0-5.0000*0 
50000*0-6.0000*0 
6.0000*0-0.0000*0 
0.0000*0-).0000*) 

t.OOOO* ]-).5000*) 
).5O0O*) -2.0000*) 
20000*) -3.0000* t 
30000*) -4.0000*) 
4.0000*) -5.0000*) 
50000*) -6.0000*) 
6.0000* ) - 6.0000* ) 
6.0000* )-).0000*2 

t.OOOO* 2 - t MOO* 2 
t.6000* 2 - 2.0000* 2 
2.0000* 2 - 3.0000* 2 
3.0000* 2 - 4.0000* 2 
4.0000* 2 - 5.0000* 2 
6.0000* 2 - 6.0000* 2 
6.0000* 2 - 6.0000* 2 
6.0000* 2-).0000* 3 

t0000*3-t.5000*3 
).S0O0*3-2OO0O*3 
2.0000*3-3.0000*3 
3.0000*3-4.0000*3 
4.0000*3-5.0000*3 
5.0000*3-6.0000*3 
6.0000-3-6.0000*3 
6.0000* 3-).0000* 4 

).0000*4-].5000*4 
).5000*4-20000*4 
2.0000*4-3.0000*4 
3.0000*4-4.0000*4 
4.0000*4-5.0000*4 
50000*4-6.0000*4 
60000*4-60000*4 
00000* 4 -[.0000* 5 

1.0000- 5-).5000- 5 
t.5000-5-20000-5 
2.0000*5-30000*5 
3.0000-5-4.0000-5 
4.0000-5-5.3000-5 
5.0000- S -6.0000- 5 
6.0000- 5 -6.0000- S 
6.0000- 5 -t.OOOO- 6 

).0000-6-).S000-6 
).S000*6-2.0000-6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000-6-5.0000-6 
5.0000-6-6.0000-6 
6.0000-6-6.0000-6 
6.0000- 6-).0000- 7 

t.OOOO- 7 -[.5000-1 
[5000-7-2.0000-7 

toTm 
**** 

**** 
9.7S2t-0 
96606-0 
9.5762-0 
9.406)- 0 
9.5)62*0 
).t)02*) 
4.6964*2 
)092!*) 

9.2646*0 
6)696*0 
)6247*2 
35562*2 
).3002*t 
93554*0 
062)9*) 
t.2077*t 

07690*) 
6.25)6- t 
3.3925* t 
2.0966* t 
t.3666*t 
2.6699-) 
).790S*t 
3.0303*) 

].90t0*t 
24236*) 
20705*) 
).9067*t 
).6SS2*) 
t.6053*) 
].S429-) 
[4666* t 

t.4360*t 
)3943*t 
).3S64*[ 
).3274*t 
)3049-] 
)2025*) 
)2566*) 
[2275* ) 

))72)*) 
)0994*[ 
).0]43- ] 
9.3550-0 
96)00-0 
6.3766-0 
7.65)6-0 
7.36[7-0 

7.0)47-0 
7.)496-0 
7.5535-0 
7.6949-0 
7.7956-0 
7.306S-0 
6.6)46-0 
6.0)39-0 

5793)- 0 
6.060)- 0 

tmsnc 
4)4t*# 

***4t 

9.2500- 0 
9)06)- 0 
9.0649*0 
6.6)76*0 
6.3567*0 
7.2662-0 
3.53)3*) 
)0026*) 

6.0270*0 
6.5749*0 
5.2344*) 
).9730*2 
t.2709*) 
9.23)S*0 
5.0)0)*) 
66670*0 

6.300S*) 
7.)6)2*t 
2.4973*) 
].7936*t 
).t06t*t 
2.0720*) 
).6204*) 
267)0*) 

].70O9*) 
22544*) 
)93S6*) 
].7606*t 
)5567-) 
).S)54-] 
t.462t-t 
[.4)43-] 

].37)6-[ 
)3379-] 
).3099-] 
].2662-) 
].2666-] 
)2366- ) 
].)967. ] 
).)S09-] 

[0702- ] 
90376-0 
67764-0 
7.0030-0 
7)257-0 
6.56)4-0 
5.6676-0 
S.)030-0 

4.3304-0 
3.9224-0 
4.656)- 0 
S.2234-0 
S.)932*0 
4.0665-0 
3.6326-0 
3.0275-0 

2.9427-0 
3.7507-0 

[MLB' 

2.4743-2 
].6067-[ 
3.6996- t 
5.9064- ] 

7.7620- ) 
).0037*0 
).2364*0 
[4359*0 
[5724*0 
).6603*0 
].8390-0 
2t)94- 0 

25009-0 
272)]- 0 
23334-0 
2 H 8 0 - 0 
20335-0 
).9325-0 
).3562-0 
55050- ) 

2.7750- t 
4.3600-2 

m.2m 

5)277-) 
[.4065-0 

).2)67-0 
].3960-t 

IM.3W) 

307)0-) 
67060- ) 

H5S)0W 

**** 

0.0000* S 
00000-0 
00000-0 
0.0000-0 

7.0000-5 
7.0000-5 
7.0000- S 
4.0000-5 
4.0000-5 
4.0000- S 
4.0000-5 
4.0000-5 

4.0000- S 
4.0000-5 
4.2000- S 
4.9500-5 
[.[750-4 
6.0250-4 
2.0)75-3 
[))00-2 

06665-2 
45020- ) 
53075- ] 
53600- ) 
55775- ) 
5.7900- ) 
90736- t 
).0246*0 

).0456*0 
).2S23*0 

,*.*., IN.NM Ct)PTu<tC 

**,** 

**** 9.65]) ) 
6.9943 ] 
6.075)-] 
7.2540- ] 

6.42)7-] 
S.633S-] 
4.6534- [ 
4)2)2- ] 
35762- [ 
29609- [ 
2.3060- ] 
).6SS6-] 

].62]6 ] 
]420)-] 
).2S62] 
].)596-] 
].])74] 
).)452] 
)230)-) 
) 2 6 2 4 ] 

9.4S26-2 
5.5630-2 
3)275-2 
].7466-2 
).)300-2 
6.4S6)-3 
6.2676-3 
4.7477-3 

3.6629-3 
29492 3 

IX.P) m.oi IM.SI 

u-238 

2.6246 3 

26246-3 
26246 3 
2.8246-3 
2.6248-3 
2.6248 3 
2.6248-3 
2.8248 3 
2.8248 3 

2.6248 3 
2.8248-3 
2.8249-3 
2.6249-3 
2.8249-3 
2.8250-3 
20250-3 
2.625)- 3 

2.6252-3 
2.6254-3 
2.6267-3 
2.8260-3 
2.6264-3 
2.6266-3 
2.6273-3 
2.6260-3 

2.8293 3 
2.83)t-3 
26338-3 
28374-3 
284)0-3 
26446-3 
26500-3 
2.6572-3 

26756-3 
2.9053-3 
2.9497-3 
3.0069-3 
3.0602-3 
3.)3SS-3 
3 2469-3 
3.3999-3 

36662-3 
4)292-3 
4.642]- 3 
5.85)2- 3 
6.9)00-3 
60049-3 
96975-3 
)20[2-2 

).6)66-2 
2.2)78-2 
3.M99-2 
4.3045-2 
5.4623-2 
6.6[93-2 
6.3332 2 
).0S23] 

).3770-[ 
).S06)-[ 
23269- [ 
2.8S4[-[ 
3.2499- [ 
3.5606- [ 
3.9S66-] 
4.4324- [ 

S.)964-[ 
6.)666-[ 
7.0S60-] 
7.6246- [ 
7.9283- [ 
6.[074-[ 
8.[902-[ 
6.0650- [ 

6)299-] 
6.6736-] 

^ 
M 



TABLE A1.42 

Np-239 

Mfntmnt.=]93l 
ooss sccnon 

EmttGT 
t.oooo-s-).0000-2 

[OOOO-2-[.S000-2 
[5000-2-20000-2 
20000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-50000-2 
5.0000-2-60000-2 
6.0000-2-9.0000-2 
9.oooo-2-t.oooo-) 

].0000-)-].SOOO) 
[5000- ) -2.0000) 
2.0000) -3.0000) 
3.0000) -4.0000) 
4.0000- ] -50000- ] 
5.0000) -6.0000- [ 
6.0000- [ -9.oooo-t 
60000- [-[.0000*0 

[0000*0-).5000*0 
)5000- 0 - 2.0000- 0 
2.0000-0-30000-0 
3.0000-0-4.0000-0 
4.0000-0-5.0000*0 
50000*0-6.0000*0 
60000-0-9.0000-0 
9.0000- 0-).0000- ) 

t.oooo-t^tsooo-t 
[5000- ) -2.0000- ) 
2.0000* [-3.0000*) 
3.0000* [-4.0000*) 
4.0000*) -50000*) 
5.0000*) -60000*) 
6.0000*) -0.0000*) 
ooooo-t-t.0000-2 

).0000-2-).5000-2 
].S00O*2-2.O000-2 
2.0000*2-3.0000*2 
3.0000*2-4.0000*2 
4.0000* 2 - 5.0000- 2 
5.0000*2-6.0000*2 
6.0000* 2 -a.0000* 2 
6.0000*2-).0000* 3 

[.0000* 3-).5000* 3 
[5000-3-2.0000*3 
2.0000*3-3.0000*3 
3.0000-3-4.0000*3 
4.0000-3-5.0000-3 
5.0000*3-6.0000-3 
6.0000*3-6.0000*9 
6.0000* 3 -)0000* 4 

[.0000*4-).5000* 4 
).5000-4-20000. 4 
2.0000-4-3.0000-4 
30000-4-4.0000-4 
4.0000- 4 -s.0000- 4 
5.0000-4-6.0000-4 
6.0000-4-6.0000-4 
0.0000- 4 - [.0000- S 

].0000-5-].5000*5 
).5000-S -2.0000- 5 
2.0000* S -3.0000- 5 
3.0000- S -4.0000- 5 
4.0000-5-50000-5 
5.0000- S -60000- 5 
6.0000-5-60000-5 
00000* 5 -[.0000-6 

[0000* 6-).5000* 6 
[5000-6-2.0000-6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000*6-5.0000-6 
5.0000*6-6.0000-6 
6.0000-6-6.0000*6 
6.0000- 6-].0000* 7 

[.0000*7-[.S000<7 

TO'BL 
[.2502*2 

6.3593*) 
5.539S*) 
4.60)6*] 
4.2200*) 
3.6350- [ 
3.5650* [ 
3.2900* [ 
3.0200* [ 

2.7400*) 
2.4700*] 
2.24S0-] 
2.0500- ) 
[.9300- ) 
[9450- [ 
[7600- t 
[6750- [ 

[ M M * ] 
[.S000-] 
[.4300*] 
[.3650*] 
2.320)* 2 
2.]))9-2 
)9974. 2 
).674)-2 

)4400-2 
[2296-2 
[.0462* 2 
0.9663*) 
6.0)23-] 
7.33SS-] 
6.6209- ) 
5.9472*) 

5.2)04*] 
4.5439*) 
3.9702*) 
3.5053*) 
32)02-) 
29966*] 
2.769)*) 
2.SSS7-] 

2.3264*] 
2)24!*) 
[9S02-[ 
[9090- [ 
)72))*) 
)6S6)-t 
)5939-[ 
)5363*) 

).4799*] 
]4496*) 
].40M*] 
).!S0S*] 
].3!)4. ) 
)3)S0*] 
)29S0*) 
)2755-) 

).2349*t 
).)939*[ 
[.[335*] 
t.0506* [ 
9.9452*0 
9.4356*0 
07902-0 
6.[336-0 

7.4302-0 
6.90)2-0 
6.7206*0 
6.0956*0 
70665*0 
7.0666*0 
67279-0 
6)973*0 

56434-0 

ELHSUC 
).0S00<] 

).OSO0*) 
[0500* [ 
[0500* [ 
)0500*) 
].0S00*) 
).0500*) 
)0500*) 
).0S00*[ 

).0S00*) 
)0S00*) 
].0S00*) 
)0500*) 
t.OSOO*) 
).0SOO*[ 
t.0600*) 
t.OSOO*) 

).0S00*) 
].0S00*) 
].0S00*) 
).0500*) 
2.74S0*) 
2.5722*) 
2 3093*) 
22)57-) 

2.03)2-) 
).6609-) 
).7)S7-] 
)5956-) 
].S)7)-) 
).462S-) 
)4073-] 
).3SS6- ) 

)2990- t 
)2449-) 
)2020-) 
).)7)2-) 
).]5))-] 
].)!S!-[ 
).])66*] 
).0947*] 

) M 9 7 - ) 
) M M - ] 
).0777-) 
).07)9-) 
).0677*) 
].0672<) 
).0707*) 
).0744*) 

).0920*) 
).09!6*) 
).)073-) 
[)047- ) 
[-0943-) 
[.0667- [ 
[.0744- ) 
[.036S-[ 

9.9S77-0 
9.3002-0 
9.6509*0 
7.6657*0 
7.[464*0 
6.4967*0 
S.693S-0 
4.9052*0 

4.[424*0 
3.6266*0 
3.5636*0 
3.6))4*0 
3.9696*0 
3.9629*0 
3.69)4-0 
3)692*0 

2.7070-0 

]«H.a 

t.OOSS-] 
2.9)52-) 
4.0)72) 
S.4340-] 
9.6739- ] 

].)67]. 0 
).S0S3-0 
[6646-0 
[.5965-0 
[4520-0 
[4204-0 
[4434-0 
[4425-0 

].4676-0 
].464S-0 
].4234*0 
[52)5-0 
1.5942*0 
].S674*0 
[.0757*0 
S.3S37-[ 

2 ) 7 6 0 ) 

it).2*1 

[.1425- [ 
3.2643- t 

2.7570) 

IM.3N' 

[.0909- i 

MSStON 

00000-0 
0.0000*0 
0.0000-0 
0.0000*0 
2.0000-2 
4.7S00-2 

6.0000-2 
9.5000-2 
2.4000- [ 
5.5000- t 
9)000- [ 
).)700-0 
[3675*0 
[5925*0 

[.6700-0 
[.7350-0 
[.6975-0 
[.5400-0 
[.4650*0 
[.5000*0 
[.6430*0 
2.[650*0 

2.3340*0 

ix.xat m.nPi CftPTuRE 
]]4)0-2 

S2955-) 
4.4634-) 
3.7420*) 
3.[534*) 
2.7764-) 
2.5097- [ 
2.2295* [ 
[.9639* [ 

[.6726* [ 
[4[29*[ 
].]922-) 
9.9502-0 
6.7720-0 
7.9340-0 
7.0643-0 
6.230S-0 

S.294)-0 
4.4790-0 
3.7590-0 
3)3)4-0 
2 0536-2 
).6566-2 
).6495-2 
[.4S2S-2 

)2367. 2 
[.0426-2 
6.7445-) 
7.3720- ) 
64946-) 
59726-] 
5.2)26-) 
4.5900- ] 

3.9096- ) 
3.2992-) 
2766)- ] 
2.3332*] 
2.0S96-) 
).96))-[ 
[65)4- t 
[4556- ) 

[.2367-] 
t.0396-[ 
6.7007-0 
7.3646-0 
6.5306-0 
S.6957*0 
5.22S5-0 
4.6362*0 

39597-0 
3.5474-0 
2.9394*0 
2.3396-0 
2.0407-0 
[.6460-0 
[.62[9-0 
[4743-0 

].2625-0 
)0364. 0 
7.6553- ) 
S.6673-) 
43063- ) 
34275-) 
2.6)3)-) 
).9)99) 

[.23[2-[ 
7.3274-2 
4.6756-2 
2.4425-2 
2.0000-2 
[4277-2 
5.6690-3 
[.0000-5 

t.OOOO-S 

IN.Pi iN.ri m.at ' "u-BBR 
2B]40-1 

2.9)42-3 
?.B[43 J 
2.6!43 3 
26[44-3 
2.6[44 3 
28[4S 3 
28[45-3 
2.8[45-3 

2.6[46-3 
2.8[47-3 
2.6)49-3 
2.9[49-3 
29[49-3 
2.6[49-3 
2.9[49-3 
29)50-3 

29[S0 3 
29)5)- 3 
2.6)52-3 
2.9)52-3 
2.3[S7-3 
2.9[64-3 
2.6)76-3 
26)94-3 

2.9234-3 
2.8264-3 
26376-3 
26469 3 
2.9607-3 
2.9732-3 
2.9943-3 
2.9204-3 

29759-3 
3.04S7-3 
3)5)9-3 
3.3393-3 
35393-3 
3.6967-3 
3.B990 3 
4.]633-3 

5.2)40-3 
6.6204-3 
9.0930-3 
9.4894-3 
[.0535-2 
[2)34-2 
[5073-2 
[6)79-2 

2.4773-2 
3.3054 2 
4.5)29-2 
6.20)5-2 
7.9959-2 
9.5234-2 
].[979-) 
[5[33-t 

2.03)7-[ 
2.63S2-) 
33)43-) 
39773-) 
4.4904- I 
4.8855-1 
5.3466 ] 
5.75)5-1 

6.0690- ) 
6.4366-) 
6.9049- [ 
7.4993- [ 
7.9935- t 
8.34[7-t 
9.5743- [ 
9.5903- [ 

6.5746- ] 

< 

Z 
e 
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TABLE A). 43 

Pu-239 

MSTEK[at.;[94[ 
CK0S5SECT]0* 

ENEMY 
[.0000- 5 -[.0000- 2 

[.0000- 2 -[.5000- 2 
[5000-2-20000-2 
2.0000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-50000-2 
5.0000-2-6.0000-2 
6.0000-: -a.oooo- : 
a.ouoo-2-t.oooo-t 

[0000-[-].S000-[ 
[SOOO-t -2.0000- [ 
2.0000- t-30000- [ 
3.0000- [ -4.0000- [ 
4.0000- )-S.0000] 
S0000-) - 6 0 0 0 0 ] 
6-0000- [ -9.0000- [ 
a.oooo- ]-].oooo. o 

t.0000'0- [.5000*0 
[.5000' 0-2.0000*0 
2.0000*0-3.0000*0 
3.0000*0-4.0000*0 
4.0000* 0-S.0000*0 
S.OOOO* 0-6.0000-0 
6.0000-0-0.0000*0 
a.oooo-o-).oooo. ] 

).0000-)-).S000-] 
).S000-) -2.0000- ) 
2.0000- [ -3.0000- [ 
3.0000- [ -4.0000* [ 
4.0000- [ -S.OOOO- [ 
5.0000- t -6.0000- [ 
6.0000- t-e.oooo- [ 
a.oooo-[-toooo-2 

[0000- 2 - t.SOOO- 2 
[.6000* 2 - 2.0000* 2 
2.0000-2-3.0000-2 
3.0000- 2 - 40000- 2 
4.0000- 2 - S.OOOO- 2 
5.0000- 2 - S.OOOO- 2 
6.0000- 2 - 60000- 2 
a.000O-2-[.000O-3 

).0000-3-).S000-3 
[.5000-3-2.0000-3 
2.0000-3-3.0000-3 
3.0000-3-4.0000-3 
4.0000* 3 -S.OOOO- 3 
5.0000-3-6.0000-3 
6.0000-3-6.0000-3 
a.oooo-3-[.oooo-4 

[.0000- 4 -[.5000- 4 
[.5000-4-2.0000-4 
2.0000-4-3.0000-4 
3.0000-4-4.0000-4 
4.0000-4-5.0000-4 
5.0000-4-6.0000-4 
6.0000-4-6.0000-4 
a.oooo- 4 -[.oooo- s 

).0000*5-].SOOO<5 
[.5000*5-2.0000*5 
20000*5-3.0000*5 
3.0000- & -4.0000- S 
4.0000- b -5.0000- 5 
50000-5-60000-5 
60000-5-60000-5 
a.oooo. "-[.oooo-6 

[.OOOO- 6 -[.5000- 6 
[.5000-6-2.0000-6 
2.0000*6-3.0000*6 
3.0000*6-4.0000*6 
4.000b- 6-5.0000*6 
5.0000-6-6.0000*6 
6.0000- 6 -a.OOOO- 6 
a.ooos* 6-1.0000-7 

1.0000- 7 -t.5000- 7 

tOtHL 

**** 

[.[239-2 
6.7696- [ 

4.296[*[ 
2.9996* [ 
2.336S. ) 
[.9953* [ 
[.6302- [ 
[7632- [ 
[5626-2 
2.6577- [ 

2.7494-2 
96S95-[ 
65920- [ 
[4059- [ 
[.[S27-2 
[.73S3-2 
[.0S63-2 
9.S*0[-[ 

S.tai2*[ 
4336** [ 
4.M03*! 
3)98)*) 
2.4956*) 
43007*) 
25367.) 
2.4796*] 

2.384)-] 
2.0939* [ 
[9900*] 
[79)2* [ 
[.6959- [ 
)644)*[ 
[5573- ) 
[52t6* 1 

[.432)* [ 
[.3767- [ 
].3430-) 
).32SS-[ 
[.3[22-[ 
[.2962- [ 
[27S2*[ 
[2464*] 

].200a-[ 
[.[337- [ 
[.043[-[ 
9.447^-0 
87)2L-0 
a.[77a*o 
76630*0 
7.2257*0 

6.9057*0 
7.0309-0 
7.5694-0 
7.9207-0 
7.79)4-0 
7.3606-0 
6.7439-0 
6.H66-0 

5.66[7-0 

ELBSTtC 

**** 

**** 
).0092-) 
9.7322-0 
9.4S43-0 
9.)993-0 
6.93S6-0 
SS906-0 
934)6-0 
694)9-0 

).0766-) 
[.0747-1 
9.4746*0 
7.0069*0 
[.4300* [ 
[.9633* [ 
[.9S22*[ 
[.6733* [ 

[!S63*[ 
).4S29*) 
).SS4]*) 
).!976- ) 
).)325*t 
).7SS6*) 
)3379*) 
).330)*] 

).3S76*[ 
).3)S6*) 
[.3309* [ 
[2639* [ 
[2403* [ 
[2334* [ 
[.[944*[ 
[)e03-t 

[.[372* [ 
].[[02-[ 
[0976- [ 
].09S4. ] 
[0664* [ 
[.0752- ) 
[OSSS-[ 
[0270- [ 

9.7796-0 
9.0796-0 
6)335-0 
7.)340-0 
6.3680-0 
5.7972*0 
5.2)57-0 
4.6652-0 

4.0570-0 
4.00)6*0 
4.5084-0 
S.[02)-0 
S.0430-0 
4.6033-0 
3.9223-0 
3.2690-0 

3.0327-0 

tXELB 

9.0)0[-2 

).5865-) 
).7949-) 
).92SS-) 
2)354-) 
2.3336- [ 
2.5229- [ 
2.9420- [ 
3.5640- [ 

4.4743- [ 
53443- [ 
59065-1 
6.00)7-) 
6.)265-) 
6.5730- ) 
7.0339- ] 
7.6643-] 

9.35)6- ) 
).0302-0 
).0349-0 
9.6994-) 
9.6670- ) 
).0S02-0 
3.20]7-l 
[.82S9-2 

2.0050-3 

IN.2*1 

).asas-2 
4.4663-] 
5.4462- ] 

4.9065- ] 

i*.3*: 

9.340]- 2 

ns::o* 

**** 

**** 
2.6800* [ 
[7304- [ 
[2[69- [ 
95)0)* 0 
9.2606*0 
7.67)6*0 
a.3390- ) 
[.2288* ) 

].46]2. 2 
4.9880- [ 
3)745.) 
3.6492-0 
2.8923- [ 
8.2586- ] 
S.8690-] 
50789- ] 

)9905-) 
].7044-t 
).7497-t 
9.4995-0 
9.6632*0 
).6)96*) 
5.6057-0 
6.5420-0 

5.7284-0 
4.0425-0 
3.293)- 0 
2823)- 0 
2476)- 0 
22)62*0 
2)069*0 
2.0730-0 

].8332-0 
].7)97-0 
).6408-0 
].6)32-0 
].5976-0 
).5857-0 
].5688-0 
).5503-0 

)52[[. 0 
[4974*0 
[5[44. 0 
[55)0-0 
].5662*0 
).6223*0 
16672-0 
].7)69-0 

1.6670-0 
].9596-0 
].9230-0 
].0403*0 
].7590-0 
[7075-0 
20530*0 
2.2639-0 

2.240S- 0 

i*.*B i*.*p; CHPTuHE 

**** 

* * w * 
2.7636*[ 
].3)5[. [ 

60695.0 
296)7.0 
[76[2. 0 
[.2537*0 
].[0S6. 0 
[.[799. 0 
6.6525. [ 
7.3473.0 

[.[606.2 
3.5969. [ 
2.460).) 
34027.0 
72049.) 
7.][[a. ) 
28423. [ 
2.7860. [ 

].8470. [ 
).)6)2. ) 
].SS66. ) 
8.S994. 0 
3.8707.0 
9.2466.0 
6.3827.0 
4.9554.0 

4.S3S9- 0 
37398.0 
32979.0 
24495-0 
20604-0 
[8909-0 
i.5222-0 
[.2500-0 

9.5724- [ 
7.655)- [ 
6.[08]-l 
4.73)3-] 
4.0767- ] 
3.7233-] 
3.3466-] 
2.9932-] 

26022- ] 
22646-] 
).9226-) 
)539)-] 
].238)-) 
].0084-) 
7.6664-2 
5.7087-2 

4.6486-2 
3.9386-2 
2.3)06-2 
8.232S-3 
2.64S7-3 
).0S39-3 
4.0894-4 
[.0303-3 

2.4S23-3 

l*.PI l*.Oi i*.ai lu-aaa 
3.4743-3 

3.609S-3 
3.6475 3 
3.6670-3 
37250-3 
3.7S33 3 
37758-3 
38025-3 
3.0308-3 

38670-3 
39050-3 
39445-3 
39825-3 
4.0[07-3 
4.0332-3 
4.0600-3 
4.0882-3 

4)244-3 
4)624-3 
4.20)9-3 
4.2399 3 
4.2682 3 
4.2907-3 
4.3[74-3 
4.3457-3 

4.38[9-3 
4.4[99-3 
4.4594-3 
4.4974-3 
4.5256-3 
4.548[-3 
4.S749-3 
4.603[-3 

46393-3 
4.6773-3 
4.7[69-3 
4.7548-3 
4.783)- 3 
4.6056-3 
4.6323-3 
4.8606-3 

4.8966-3 
S.4674- 3 
6.8223-3 
8)06]- 3 
9.62S2-3 
[.[368-2 
[3438-2 
[62S4-2 

2.2002-2 
2.9977-2 

5^7995-2 
7.3265-2 
6.8))3-2 
[.0935- [ 
).3595-[ 

].77)3-] 
22692- t 
2.8436-] 
3.42)0-] 

4!7)]9) 

5.0825- [ 

8^0877-t 

8.38S6-] 

M 

? 



TA5LE A!. 44 

Pu-240 

naTttt]et.:)942 
CROSS StCUOM 

tMKGY 
,.0000- S - [.OOOO- 2 

[.0000- 2 -[.5000- 2 
)SOOO-2-2.0000-2 
20000-2-3.0000-2 
3.0000-2-4.0000-2 
4.0000-2-50000-2 
5.0000-2-6.0000-2 
6.0000-2-0.0000-2 
6.oooo-2-).oooo-) 
)0000-]-].5000] 
[5000- [ -20000- ] 
2.0000) -3.0000- ) 
3.0000) -4.0000) 
4.0000) -5.0000- t 
5.0000- t -6.0000- t 
6.0000- t-e.oooo- t 
6.0000-]-).0000-0 

).0000- 0-).5000-0 
[.5000*0-2.0000-0 
2.0000*0-3.0000*0 
30000*0-4.0000*0 
4.0000- 0-S.0000-0 
50000*0-5.0000*0 
60000*0-60000*0 
6.0000*0- [0000* ) 

[.0000- )-).5000- [ 
t.SOOO-] -2.0000- [ 
2.0000- ] -3.0000- [ 
3.0000- ) -4.0000- [ 
4.0000- t-S.0000- [ 
5.0000* [-6.0000*] 
6.0000* t -a.oooo- t 
0.0000-)- [0000- 2 

[0000* 2 -[.5000- 2 
t.SOOO* 2 -20000* 2 
2.0000*2-30000*2 
3.0000-2-4.0000*2 
4.0000*2-5.0000*2 
5.0000-2-6.0000*2 
6.0000*2-0.0000*2 
6.0000* 2-!.0000- 3 

[0000- 3 -[.5000- 3 
t.SOOO-3-20000-3 
2.0000-3-3.0000-3 
30000-3-4.0000-3 
4.0000-3-5.0000-3 
50000*3-60000*3 
60000*3-60000*3 
6.0000- 3 -[.0000* 4 

[.0000- 4 -[.5000- 4 
[.SOOO-4-2.0000-4 
2.0000-4-3.0000-4 
3.0000-4-4.0000-4 
4.0000- 4 -S.0000- 4 
5.0000-4-6.0000-4 
6.0000-4-6.0000-4 
0.0000* 4 -[.0000*5 

[0000* 5 -[.5000*5 
[-5000-5-2.0000*5 
20000-5-3.0000-5 
30000-5-4.0000-5 
4.0000-5-5.0000-5 
50000-5-6.0000-5 
6.0000-5-60000-5 
6.0000- 5 -[.0000- 6 

[.0000- 6 -)5000- 6 
[.5000-6-20000-6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000-6-50000-6 
5.0000-6-60000-6 
6.0000- 6 -6.0000- 6 
6.0000-6-1.0000-7 

[.0000- 7 -[.5000- 7 

tOTHL 

**** 

**** [7437- [ 
[674S- [ 
).59)4-1 
[.5760- t 

).S246-t 
t.4665-) 
[.4436-] 
[.4)55- [ 
[.3796- [ 
[3325- [ 
[.2760- [ 
t.2[32-[ 

].[4)7-1 
).07)2-) 
9.9205- 0 
9)654-0 
66444-0 
6.2242-0 
7.7090-0 
7.222[-0 

6.6565-0 
6.957)- 0 
7.3323-0 
7.6649-0 
7.600[-0 
7.2[44-0 
6.47)0-0 
5.6760-0 

5.6469-0 

H.BSt)C 

**** 

**** [.5707- ) 
)S)64. ) 
[4533- ) 
)4462-[ 

).4067-) 
).3627-) 
).3467- ) 
[.3329-] 
[3054- ] 
[2535- [ 
[.[645- [ 
[.[066- [ 

].02[0-] 
93573-0 
63924-0 
7.4]70- 0 
669)4-0 
602)6-0 
5)469-0 
4.3072-0 

3.53)7-0 
3.3366-0 
3.9366-0 
4.63)2-0 
4.9498-0 
4.7367-0 
3.7270-0 
2.9)66-0 

2.7935-0 

)MEH) 

3.H26-2 
)6725-) 
3.9050- ) 
6.0737- ) 

6.2404- [ 
)0t4]-0 
).[999-0 
[.3626-0 
[.4073-0 
[.S3[[-0 
[5293-0 
[.5H5-0 

).6782-0 
].92)0-0 
[.7523-0 
[.5)26-0 
[.2600-0 
).)0)3-0 
8.3464-) 
3.3538- i 

].3005-i 

IW.2M) 

[.4740- t 
6.4150- [ 

5.5469- [ 

IX.3X! 

6.5366-2 

usstoa 
+ *** 

w*** 
].]426-[ 
6.7644-2 
642)6-2 
5 4778-2 

7.9)79-2 
).))97-t 
).2722-t 
].2)40-] 
].07S6-t 
92)93-2 
7.6985-2 
7.4626-2 

8.2967-2 
9.6844-2 
[.2505- ) 
[.822[-[ 
29)72- [ 
50845- [ 
69640- ) 
[2937-0 

[.5665-0 
)6484. 0 
).6)83-0 
).508)*0 
).382)-0 
[3699-0 
).7570-0 
].9785-0 

20903-0 

IW.Hftl *.*P, CW!UM 

**** 

**** [.6)56-0 
].4733-0 
).3)63-0 
).2430-0 

].[0)8-0 
9.4593- [ 
8.2382 [ 
7.0536- [ 
6.0494- [ 
S.2977-) 
4.4427-) 
3.6360- ) 

2.9763-) 
2.4)56- [ 
2.0296- ) 
[.8243-) 
[7372-) 
[.6270- [ 
[3444- [ 
[.096[-[ 

6)546-2 
48276-2 
25473-2 
[.4200-2 
9.2350-3 
69924-3 
5))87-3 
4.)237-3 

3.2985-3 

tN.P) m.oi IX.ft! nu-6M 
280)2-3 

2.60)2-3 
2.80)2-3 
2.80)2-3 
200)3-3 
280)3-3 
2.80)3-3 
2.80)3-3 
2.80)3-3 

2.80)3-3 
2.00)4-3 
260)5-3 
2.00)6-3 
2.00)7-3 
2.80)8-3 
280)9-3 
2802)- 3 

26025-3 
26030-3 
2.6037-3 
2.8047-3 
2.8057-3 
2.8066-3 
2.6003-3 
2.6)03-3 

20)38-3 
26)86-3 
26264-3 
26364-3 
26465 3 
26566-3 
2.87)7-3 
2.69)6-3 

2.9270-3 
29774-3 
3.0529-3 
3.[S3S-3 
3 2542-3 
3 3548 3 
3.50S8-3 
3.707]- 3 

4.0932-3 
4.6639-3 
5.5200-3 
6.7)49-3 
7.9633-3 
9.2))6-3 
).)064-2 
)3S8[-2 

)8037-2 
24454-2 
3.4079-2 
4.6526 2 
5.6593-2 
7.0650-2 
6.6606-2 
).[[66-[ 

).4593-[ 
).9)S4-[ 
24563- [ 
2.9642-) 
3.3372-) 
3.5626-) 
3.7759-] 
4.0227- ] 

4.5083- ] 
5.2307- ) 
6)796-) 
68636-) 
7.3648-) 
7.7934-] 
8.)066-[ 
8.0467- [ 

6.M35 ! 

^ 

^ 

2 



csossstcnoN 
TABLE At.44 

Pu-241 

M<)Tmai.=t943 

tNtOOt 
t.OOOO- S -[.0000-2 

[.0000- 2 -[5000- 2 
[.5000-2-2.0000-2 
2.0000-2-9.0000-2 
3.0000-2-4.0000-2 
4.0000-2-50000-2 
5.0000-2-60000-2 
6.0000 2 - 8 0 0 0 0 - 2 
6.0000- 2 - [.0000- [ 

[0000- [- [.5000- [ 
[5000- [ -2.0000- [ 
2.0000- [ -3.0000- [ 
3.0000- [ -1.0000- [ 
4.0000- [ -5.0000- [ 
5.0000- [ -6.0000- [ 
6.0000- [ -6.0000- [ 
80000- [-[.0000*0 

[0000-0 -[.5000-0 
[-5000- 0-2.0000*0 
20000*0-3.0000*0 
30000*0-4.0000*0 
4.0000*0-5.0000*0 
S.OOOO- 0-6.0000*0 
6.0000-0-00000*0 
6.0000*0- [0000* [ 

[.0000* [- [-5000- t 
[.5000* [ -2.0000- [ 
20000* [ -3.0000- [ 
3.0000- [ -4.0000- [ 
4.0000* [ -5.0000- [ 
5.0000- ) - 6.0000- t 
6.0000- [ -6-0000- [ 
60000-)-).0000* 2 

[0000- 2 -[.5000- 2 
[.5000-2-20000-2 
2.0000-2-30000-2 
3.0000-2-4.0000-2 
40000-2-50000-2 
50000-2-6.0000-2 
6.0000-2-6.0000-2 
8.0000- 2 -[.0000- 3 

[0000- 3 - [ M O O - 3 
[5000-3-2.0000-3 
2.0000- 3 -3-0000- S 
3.0000-3-4.0000-3 
4.0000-3-50000-3 
5.0000-3-6.0000-3 
6.0000-3-6.0000-3 
6.0000* 3 -[.0000- 4 

[.0000* 4 -[.5000* 4 
[.5000*4-2.0000*4 
2.0000*4-3.0000*4 
90000*4-4.0000*4 
40000*4-5.0000*4 
50000*4-6.0000*4 
60000-4-0.0000-4 
6.0000- 4 -[.0000- 5 

[.0000- 5 -[.5000- 5 
[.S000-5-20000-5 
2.0000- S -3.0000- 5 
3.0000*5-4.0000-5 
4.0000* S -S.OOOO- 5 
S.OOOO- S -6.0000- 5 
6.0000-5-6.0000-5 
8.0000- 5 -[.0000- 5 

[.0000- 6 -[.5000- 6 
[.5000-6-2.0000-6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000- 6 -S.OOOO- 6 
S.OOOO- 6 -6.0000- 6 
60000*6-8.0000-6 
80000- 6 -t.0000- 7 

[.0000- 7 -[.5000- 7 

TO'Wi. 

**** 

*<** 
4.22!!-) 
3.7893- [ 
4.[[04-[ 
6.6[63-) 
4.6732-2 
33423-2 
2.9360-2 
2.093)- 2 

3.[0)9- 2 
t.7392- 2 
).)!62-2 
72020- [ 
6.[373-[ 
3.0648- t 
1)600-) 
7.7272- [ 

4.1004- ) 
4.6407*) 
4.52)7* [ 
4.4)70- [ 
3*983- [ 
33*77-) 
2.906)- ) 
2.7593- [ 

2.5670- [ 
221)2-) 
2.0163- t 
[.94)0-) 
).6442-[ 
[6*61- [ 
[6654- [ 
[6276-) 

t.5779-[ 
t.S092-[ 
[4266- t 
[.37[6-[ 
[.3272-] 
).29[7-) 
[2S[6-[ 
[.2079- [ 

[)46)-[ 
[.0747- [ 
9.9544-0 
9[29[-0 
04990-0 
80t9[-0 
75202-0 
7.[290-0 

6.9479*0 
7.0276*0 
72263*0 
73935*0 
7.4546-0 
7.4066-0 
7.[665-0 
6.7684-0 

6.[457-0 

ELBSHC 
[.0573- [ 

[.0477- [ 
[04[3- [ 
[0320- [ 
[0)96- [ 
[.0078-] 
9.9602-0 
9.764S-0 
9.5S[3-0 

9.[472-0 
6.72[[-0 
[.[04[-[ 
[909)- [ 
).[941-[ 
[.[267- [ 
[.0164- [ 
[0959- [ 

99472-0 
95277-0 
S.9303-0 
7.4932-0 
[0329- ) 
9.2732-0 
).2[42-) 
).0769-) 

[.1640- [ 
[99*1- [ 
[3[0*-[ 
[.33)6- [ 
).3!62- ) 
t.tm-t 
).3562-[ 
)S!)7-t 

)2)0*-t 
[.2342- [ 
[26*1- [ 
).42!6-[ 
)311)-[ 
[.3)0*- ) 
[296*- [ 
[2968- [ 

[216)-) 
[.2306- t 
t.2[65-[ 
).[63[- [ 
[.[760- [ 
[[369- [ 
[)407-[ 
).)4[S-[ 

[.[390- [ 
[[[62- [ 
[.09))-[ 
)0696-) 
[0430- ) 
).0257-[ 
9.9367-0 
9.6043-0 

9.0702-0 
6.4505-0 
7.6552*0 
6.6327*0 
6)95)* 0 
S.6702-0 
S.0962-0 
4.S6)2-0 

4.])3S-0 
3.965)- 0 
4.2533-0 
4.6064-0 
4.706[-0 
4.6353-0 
4.3667-0 
3.9934-0 

3.4067-0 

[MLB 

[90S9-2 
4.0452-2 
504)0-2 
66)97-2 

9.96)4-2 
).6)95-) 
3.0053- [ 
4.75[6-[ 
6.0684-1 
6.8507- ) 
7 S 3 ) 3 ) 
6 ) 8 5 9 ) 

[.0)77-0 
[.2S32-0 
[.34S0-0 
[.3[S7-0 
).3SS)-0 
[.2373-0 
6.7005- ) 
2.9S96 ) 

).4S77-) 

IM.2MI 

[4952-) 
3.6750- [ 
5.2375-1 

4.0027- ) 

m.3N[ 

).4644-[ 

nssto* 
**** 

***w 
26123- [ 
25979- [ 
29903- [ 
5.2))4-[ 
3.2969-2 
3.)338-2 
2.5252-2 
[.700S-2 

2.0607-2 
9.6410- [ 
8.0764- [ 
4.626[-[ 
42502- [ 
).1352-) 
4.46)2- [ 
4.650)-) 

2.6102- ) 
2.6766-) 
2.5919- ) 
2.0686- ] 
[1665- ) 
[.49[0-[ 
).0SS4-[ 
9.6S87-0 

9)994-0 
7.7408-0 
6.4543-0 
6.0550-0 
5.3255-0 
4.4660-0 
4.2903-0 
3.9252-0 

3.4626-0 
3.[250-0 
2.7319-0 
2S[61-0 
239[7-0 
22245-0 
2)650-0 
2.0099-0 

2.0)42-0 
).9)20-0 
[.6072-0 
[.6434-0 
).5)90-0 
[4099-0 
[.4050-0 
[.52)3-0 

].6262-0 
).6929*0 
).5722*0 
).4520-0 
[.9674-0 
).36S)-0 
[.1401-0 
[97S[-0 

20445-0 

IN.Mm IX.MP! CHftuRf 
).3349-3 

5.7022-2 
463)3-2 
3.7)90-2 
2.9579-2 
2.466S-2 
2.[990- 2 
[.9240-2 
[7756-2 

[9299-2 
2.9708-2 
5.9247-2 
2.05)0-2 
4.9486- [ 
2.[269-[ 
[.[406- [ 
6.7[S7-0 

3.6266-0 
2.3059-0 
23S[4. 0 
6.5761-0 
t.27)0- 2 
).)S60-) 
2.6940- ) 
2.S484-) 

6.6266- [ 
5.7454* [ 
[.7925* [ 
[.2452* [ 
55090-0 
[.533[-0 
[3226- [ 
[.2654- [ 

6.[!35-0 
7.2!76-0 
6.SS09-0 
9.2460-0 
7.5472-0 
5.0592-0 
5.5311-0 
4.1462-0 

3.1[03*0 
26632-0 
2.)640-0 
].5245-0 
].3563-0 
9.9000- ) 
9.SS63 ) 
991)9 ) 

9.0637- ) 
1.65)4) 
6.3142- ) 
50440- ) 
4.22)6-) 
9.9484-) 
9.64)9-) 
3.J607-) 

2.6631- ) 
2.221)-) 
).9[27-[ 
[7772- [ 
[776S-[ 
[7365- [ 
[.637)- [ 
2.0779- ) 

).6630-] 
[.[6)9] 
5.5397-2 
).661S-2 
60*16-3 
[.1066-3 
24912-4 
[9[66-5 

290[4-6 

IN.PI IN.01 IN.HI 

PU-24[ 

HU-6K* 
2.0360 3 

2.6417-3 
2.6505-3 
26533-3 
2.656[-9 
26S6[ 9 
2.6S97-9 
2.66[7-9 
2.6637-3 

2.6669-9 
2.669[-9 
2.67[9-9 
2.6747-9 
2.6767-9 
2.6769-9 
26609-9 
2.0623-9 

2.6649-3 
2.6677-3 
2.6905-3 
2.8933-9 
2.8953-3 
28969-3 
26989-3 
2.9009-3 

2.903S 3 
2.9063-3 
2909)- 3 
2.9))6-9 
29)99-9 
2.9)55-9 
2.9)74-9 
2.9)95-9 

29970-9 
3[)73-9 
32424-3 
99627-3 
94522-3 
3.5440-3 
3.8293-3 
4.)538-3 

4.S697-3 
S.46)0- 3 
6.96)4-3 
6.4495-9 
9.5907-9 
).060S-2 
[3662-2 
[7)26-2 

2)S6S-2 
2.1683-2 
31646-2 
5)629-2 
6.5349-2 
78374-2 
9.7736-2 
[2)63-) 

[5966-) 
2 0 6 ) 7 ) 
2.627)- [ 
32024- ) 
36359- ) 
9.9675- t 
4.9760- ) 
4.7506- t 

5.3045- ) 
6.09)2-) 
6.9279-) 
7.4602- ) 
7.0[49-[ 
6.[0S2-[ 
0.9787- [ 
0.4679- [ 

6.4664-) 

^ 
M 

^ 



oosssfcnoi 

TABLE A).44 

Am-241 

H6!mnL=]9H 

EME6GT 
[.0000- 5-].0000-

[.0000- Zs.[.5000-
[.5000- Z-Z.0000-
Z.0000- Z - 3.0000-
3.0000- Z - 4.0000-
4.0000- Z -5.0000-
5.0000- Z -6.0000-
60000-2-80000-
eoooo-z-ioooo-

).0000-)- 1.5000-
[.5000- t-Z.0000-
Z.0000) -3.0000-
3.0000] -4.0000-
4.0000) -5.0000-
5.0000] -6.0000-
6.oooo- t-a.oooo-
8.0000-]-).OOOO; 

].OOOO- 0-).5000-
[.5000*0-20000* 
ZOOOO- 0-3.0000-
3.0000-0-4.0000-
4.0000.0-5.0000. 
5.0000.0-6.0000. 
6.0000-0 -a.oooo. 
a.oooo. o-t.oooo. 

[0000. t-t.SOOO. 
[5000. t-2.0000. 
Z.OOOO. [-30000. 
30000. [-4.0000. 
4.0000- [-5.0000. 
5.0000. [-6.0000. 
5.0000. t-a.oooo. 
a.oooo- [-[.oooo. 

10000. 2 -[.5000. 
1.5000.2-2.0000. 
2.0000.2-3.0000. 
3.0000.2-4.0000-
4.0000-2-5.0000. 
5.0000-2-6.0000* 
6.OOOO- 2 -a.0000-
a.OOOO. 2-^0000-

t.OOOO. 3-t.SOOO-
t.SOOO. 3-2.0000. 
20000-3-3.0000. 
3.0000.3-40000. 
4.0000. 3 -S.0000* 
50000.3-60000. 
60000. 3 -a.OOOO. 
a.oooo-3-).oooo-

t.OOOO- 4 - [.5000-
1.5000- 4 -Z.OOOO* 
2.0000-4-3.0000-
3.0000.4-4.0000. 
4.0000-4-50000-
5.0000-4-60000-
6.oooo- 4 -a.oooo-
a.oooo- 4 - [.oooo-

[.0000-5-tSOOO-
[.5000- 5 -Z.0000-
Z.OOOO- S -3.0000-
3.0000-5-4.0000-
4.0000-5-50000-
50000-5-60000-
6.OOOO- 5 -a.0000-
6.OOOO- 5 - [.0000-

[0000- 6 -[5000-
[.5000- 6 -Z.0000-
7.0000- 6-3.0000-
3.0000-6-4.0000-
4.0000-6-5.0000-
5.0000-6-6.0000-
6.0000-6-8.0000-
e.oooo- 6-i.oooo-

1.OOOO- 7 - [.5000-
].5000-7-[.600C 

z 

z 
2 
2 
Z 
2 
Z 
Z 
1 

0 

0 
0 
0 
0 
0 
0 
0 
[ 

z 

z 
2 
2 
2 
2 
2 
Z 
3 

3 
3 
3 
3 
3 
3 
3 
4 

4 

4 
5 

5 
5 
5 
5 
6 
5 
5 
6 

^ 
b 

6 

5 
7 

7 
7 

TOTBL 
Z.5302- 3 

[1668-3 
[0094-3 
85255- Z 
7.307[. 2 
65202-2 
5.9837-2 
5.4672-2 
5.0086-2 

4.5977-2 
S.0[87-2 
[64[7. 3 
2 3422-3 
4.5690-2 
202S0-3 
4.3035-2 
[7707-2 

[092S-3 
3.3[40-2 
2.6593-2 
[.5332-2 
[.4450-2 
3.5340-2 
6.0934- [ 
[4207-2 

[4462-2 
[0533-2 
6.55[2-[ 
8.8[S6-[ 
5.6942- [ 
7.479[*[ 
6.9235- [ 
5.7676- [ 

645)9- [ 
4.6247-) 
4.0636- ) 
3.6060- ) 
3.3[33-[ 
3)054-) 
26656- [ 
2.6787. [ 

2.4S[S. [ 
22464.) 
20688.) 
[9238. [ 
[.8305* [ 
[764]- [ 
[.6934-) 
[6263- [ 

].5S)2-) 
[46))-] 
[4)67- [ 
).3595-1 
13)77- 1 
1.2862-1 
1.2470-1 
)2036-) 

).[44[<) 
[0758- [ 
9.950)- 0 
9.[270-0 
8.4967-0 
6.0)74-0 
7.5175-0 
7.[226- 0 

6.9527-0 
7.0Z8Z-0 
7.2263-0 
7.3935-0 
7.4548-0 
7.4093-0 
7.1663-0 
6.7854-0 

6.[4B5-0 
5.8042-0 

HBSHC 
6.87[S-0 

6.8393-0 
6.8172-0 
6.7828-0 
6.7347-0 
6.6640-0 
6.6304-0 
6.5425-0 
6.4[3[-0 

6)3)]- 0 
5.562]- 0 
4.6074-0 
[3722-) 
8[74[. 0 
9.6656-0 
[.[))9-[ 
6.02)3-0 

).S347-] 
).0440-) 
).0SS6*) 
9.03)2*0 
9)695*0 
).49S3<) 
9.9904*0 
96)90*0 

[.3)50. [ 
t.2[20. [ 
[.0677. [ 
[)664. ) 
)072). ) 
[)060. [ 
[)76S. ) 
[2265.) 

[.5)06. [ 
).S660. [ 
).S70S. [ 
).SS2). ) 
).S374. [ 
].S2S0*) 
[.5096- [ 
)4930-) 

)4703-) 
).4457-) 
).4)9)-[ 
)3926-) 
[.3720- ) 
).3SS)*) 
)3340*) 
).!)04. ) 

).2764*t 
).2475*1 
t2[46*[ 
[.[60S-) 
[.[5[[-[ 
[.[2S6-[ 
[.0948- [ 
[.0592- [ 

[0049- [ 
9.3694-0 
a.4908-0 
7.5[84. 0 
67889-0 
6-[77t-0 
5.4283-0 
4.7076-0 

4.[08°-0 
3.9S7t 0 
4.2S04- 0 
4.6060-0 
4.7060-0 
4.6344-0 
4.3a6S-0 
3.99)9-0 

3.4)04-0 
3.0969-0 

[MLB 

5.5059- Z 
[2805 i 
[.77)2-] 
2Z9)0-[ 

32678- [ 
4.4]7]-] 
7.00S[-[ 
9.7608- [ 
].1053-0 
[.2ZS9-0 
[.3407-0 
[.Z[38-0 

[.0356-0 
).[370-0 
[.0740-0 
8.6673- [ 
7.45M-I 
6 3776-) 
4.[9tO-t 
Z.1468-) 

8.8746- Z 
5.03ZO-Z 

m.2*< 

[.8969-2 
9.6386 Z 

[.0697-1 
3.5094-2 

<N.-*<< 

[ 6 I 9 I - Z 
92776- Z 

ms;on 
9.3678-0 

4.4076-0 
3.7586-0 
3.]89)-0 
27S)8-0 
2.4745-0 
22905-0 
2)234-0 
1.9905-0 

1.966)- 0 
2.339S-0 
9.9667-0 
)4SS9-[ 
[9)49-0 
6.6040-0 
).4556-0 
7[790-[ 

8.0)6)- 0 
8.2929-) 
9.3446- t 
5.0546- [ 
8.7477- [ 
4.[663-0 
3.6773-) 
).[74S- 0 

626)7- [ 
36225- [ 
3.0577- [ 
4.4599 [ 
2.3487- [ 
[7762- [ 
[9443- [ 
).9S2)-[ 

2.2697- [ 
23)26- [ 
23)30- [ 
23069- [ 
2.2994- [ 
2.2645- [ 
Z.2S23-] 
2 ) 9 4 2 ] 

2.0S77-] 
[8327- [ 
[5064- [ 
)[783-[ 
9.6360-2 
a.88)6- 2 
8.796]- 2 
).04]4] 

).4628-[ 
9.946)- 2 
4.62)8-2 
2.7085-2 
[3936-2 
).]36]-2 
[0533- Z 
[.096[-Z 

[.8594-Z 
5.3003- Z 
].9)56-Z 
29599- Z 
S.565Z-Z 
[.0960- [ 
3)004- [ 
8.57Z5-I 

[6)70-0 
[8307-0 
[.8563-0 
t.9073-0 
[9999-0 
Z.I360- 0 
Z.34[3-0 
2.4820-0 

2524<- 0 
2.529]- 0 

' CBPTuKE 
25[40-3 

[[755-3 
9.9862-2 
6.4258-2 
7.2)23-2 
5.4286-2 
5.S94S-2 
5.3606-2 
4.9246-2 

4.6[67-2 
4.9396-2 
[.627[-3 
23[39-3 
4.468)- 2 
2.0067-3 
4.[777. 2 
[.6833*2 

[069[. 3 
320[3-2 
2.5443. z 
14378.2 
[.3444.2 
3.3426*2 
7.0575. t 
[3[28- 2 

[.3004-2 
9.263]-) 
7.4530- ) 
7.6046- ) 
4.5986- ] 
63533- ) 
5.7275- ] 
4.5)97- t 

4.9[86-[ 
3.0[33-[ 
2470[-[ 
2.0304- [ 
[75Z7- [ 
[.5573- [ 
[3532- t 
[.[637- [ 

9.60[6. 0 
7.822S-0 
6.3457.0 
5.[9)7-0 
4.4959-0 
4.00)3-0 
35063-0 
30543-0 

Z.5809-0 
Z.Z3S]-0 
[.9723- C 
].76)3-0 
1.5974-0 
[.46S9-0 
[.334[. 0 
[.2060-0 

[.045[-0 
8.9)75] 
73932- [ 
6022)-] 
S4S95-] 
50322- [ 
4.360)- ] 
3.3685- [ 

1.8357- ] 
1.0253- ] 
4.5272-2 
).Z744-Z 
3S4]7-3 
9600]- 4 
[6366- 4 
[6366-5 

[ M M - 6 
3.3958-7 

IH.PI tx.oi < ;*.a; Mj-6aa 
28252 3 

28324 3 
2.8344 3 
2.8365-3 
2.83aS-3 
2.8400-3 
2.a4[2-3 
2.8426-3 
2.844[-3 

2.8460-3 
2.8480-3 
2 8S0[-3 
2652[-3 
2.8536-3 
2.8548 3 
2.8562-3 
2.6577-3 

2.6S96-3 
266[6-3 
2.8637-3 
Z.8657- 3 
Z.667Z-3 
Z.6684- 3 
26698-3 
2.87)3-3 

Z.8732- 3 
Z.875Z-3 
Z.8773- 3 
2.6793-3 
2.8808-3 
2.8820-3 
2.8634-3 
2.8649-3 

29)04-3 
2.960)- 3 
3.0360-3 
3.[394- 3 
3.2437-3 
3.3494-3 
3.5)0Z-3 
3.7265-3 

4.))90-3 
4.6843-3 
5.SS34-3 
67448-3 
7.9526-3 
9)798-3 
])05t-2 
[.3597- 2 

].6]42 2 
Z.4S93 Z 
3.4Z59-Z 
4.7034- Z 
5.9527-2 
7)670-2 
8.6942- 2 
[.[OSa-t 

[4445- [ 
[86)7- ) 
2.37)6] 
2 9 ) 2 9 ] 
33203- [ 
36632-1 
4.[[S0-[ 
4.6279- t 
5.32)9-1 
6.[069-1 
6.9330- [ 
7.4609- [ 
7.8[S0-[ 
a.tOS]-) 
8.3784-] 
a.4869-] 

a.4875- t 
8.5165 [ 



TABLE A2. ] 

Li-6 

CROSS SECTION 
HRTER]HL-)03] 

ENERGf 

[.5000-6-20000-6 
2.0000* 6 -.3.0000* 6 
30000*6-4.0000*6 
4.0000*6-5.0000*6 
5.0000-6-6 0000-b 
6 0030-6-8.0000*6 
8.0000*6-. ).0000* 7 

[.0000- 7 -[.5000* 7 
[.5000*7-2.0000*7 

[ S T L 2 N 0 L 
0=-3.5620-0 

4.9752-3 
7.0950-3 
5.64)2-3 
379)8-3 

2.3793-3 
[3283-3 

3 R 0 L 4 THL 5 T H L 6 THL 7 THL 6 THL 9 T H L [OTHL [[THL COHT.L 
0=-].47)0-0 

**** 

**** 

U-6 

tNELH 
0=-].47)0-0 

5'°S76'' 

6.5463- t 
6.5)69- [ 
6.0997- [ 

4.8396- [ 
3.7)72- [ 

?3 

TABLE A2. 2 

Na-23 

CROSS SECTtON 
HHTER)HL=))H 

EHERCY 

4.0000* 5 -5.0000*5 
s.0000-5-6.0000-5 
6.0000*5-8.0000*5 
8.0000* 5-).0000* 6 

).0000-6-).S000*6 
) 5 0 0 0 - 6 - 2 0 0 0 0 - 6 
20000*6-3.0000*6 
3.0000*6-4.0000*6 
4.0000*6-6.0000*6 
5.0000*6-6.0000*5 
6.0000*6*8.0000*6 
8.0000* 6 -[.0000* 7 

!.0000*7-).5000*7 

) S T L 
0=4.3900) 

)!3750-) 
3.6825- ) 
386)2-) 

5.8)70-) 
6.0050- ) 
6.)429-) 
38463-) 
2.4750- ) 
85000-5 
0.0000*0 
0.0000*0 

0.0000*0 

2 M 0 L 
0=-2.0780*0 

6)757-2 
]4870-] 
].6000-) 
55000-5 
0.0000*0 
00000*0 

0.0000*0 

3 R 0 L 
Q=-7.1930-0 

20709-2 
4.8)00-2 
4.4500-2 
[.0000- S 
0.0000*0 
0.0000*0 

00000*0 

4 THL 
S--^.64)0*0 

[.9)26-3 
4.8300-2 
4.0500-2 
).0500-5 
0.0000*0 
0.0000*0 

0.0000-0 

5 THL 
0=:-2.7050*0 

3.7398-3 
S.SSS5-2 
7.0500-2 
3.0000-5 
0-0000*0 
0.0000*0 

0.0000*0 

0=2.9830*0 

] 3 3 6 0 ) 
85000-2 
3.5000-5 
0.0000-0 
0.0000-0 

00000*0 

7T!i' 
0.-3.6800*0 

262)3-3 
2.7500-2 
[.5000-5 
0.0000*0 
00000*0 

0.0000*0 

3 I H L 9 THL )OTHL ))THL CONT.L 
0=-3.83)9*0 

0.0000-0 
0-0000-0 
8.94))-] 
91975 : 
86425-) 

6.5700- ) 

NR-23 

)HELH 
Q=-4.3900) 
6-26)0-3 
).37S0-) 
3.6825-) 
386)2-) 

5-8[70-[ 
6.0050- ] 
7.024)-) 
8.2[S0-[ 
8.7S00-[ 
8.9499-) 
9.[975-] 
6.5425-) 

6.5200- ) 

> 

5 

TABLE A2.3 

A!-27 

CR05SSECT)0M 

8.0000-

[-0000-
).S000-
2.0000* 
3.0000-
4.0000-
5.0000-
6.0000-
8.0000-

t.OOOO-
).5000-

ENEROY 

5-].0000-

6 - ) S 0 0 0 -
6-2.0000-
6-3.0000-
6-4.0000-
6-5.0000-
6 - 6 0 0 0 0 -
6-8.0000-
6 - ) 0 0 0 0 -

7-).5000-
7-2.0000-

6 

6 
6 
6 
6 
6 
6 
6 
7 

7 
7 

) S T L 
0=-6.4200-] 
8.8822-3 

48280-2 
6.9926-2 
6.4644-2 
63776-2 
4.4633 2 
2.9993-2 
).4420-2 
4.9703-3 

[ H 3 9 - 3 
8)500-5 

2 N 0 L 
0=).0)30-0 

6.)644-2 
).4403-) 
[3903- ) 
).0947-) 
B.792) 2 
5.9550-2 
2.9)85-2 
[0)76-2 

2 3 H 7 - 3 
).7)48-4 

3 R 0 L 
0=-].6500-0 

2.8000-2 
[.2573- [ 
[.3907- ) 
].)3)3-] 
7.9968-2 
4.2035-2 
)520)-2 

3.6030-3 
2.8053-4 

4 THL 
0=).8300-0 

3.7]7B-3 
89646-2 
].28)6] 
[.0666-] 
7.5979-2 
4.0822-2 
[4952-2 

3.543)- 3 
2.7789-4 

5 THL 
0=2.2)00-0 

45552-2 
[3[[9-[ 
].)822-[ 
8.4574-2 
4.73)0-2 
)8349-2 

4.4697-3 
3.5284-4 

6 THL 
0=-2.7300-0 

[9525-3 
58299-2 
7.6264-2 
57083-2 
3.37)]- 2 
[3635-2 

325)0-3 
26240-4 

7 THL 
0=2.9800-0 

2)34]- 2 
42))8-2 
32960-2 
].9862-2 
8406)- 3 

).9S)9-3 
].S33]-4 

8 THL 
0=-3.0000-0 

5.397)- 2 
[0338- ) 
8.0463-2 
46954-2 
).9989-2 

5)668-3 
4.2)60-4 

9 T M L )0 THL ))THL COMT.L 
Q=-3.7000-0 

7)072-4 
).2)27-) 
3.7427-) 
5.8026-1 
6.4223 [ 

6.))66-[ 
3 6 H 5 - ] 

tMELW 
0=-8.4200-) 
8.8822-3 

] 0 9 9 2 ) 
24568- ) 
4.6656- ) 
6.9598- t 
8.]360-] 
8.7485-) 
8.5455- ) 
74796-] 

6.3707- ) 
3.63)5-) 

TABLE A2.4 

Si 

HHTER]HL=])4U 
CROSS SECTtOH 

0=).2730*0 
2 M 0 L 

-).7990-
I R n L 

0=2.0280*! 
4 TH L 

0=2-2350-0 
5 THL 

0=-242SU*< 

6 THL 
0-3-0C7S.' 

7 THL 
0=-349wn.< 

8 THL 
0=-3.6230-0 

9 THL 
0=-3.7700*0 

)OTHL 
0=3.7880-0 

H T M L 
Q=-4.0800-0 

CONT.L 
0=52000*0 

)MELa 
-).2730-0 

t.oooo-
].5000-
2.0000-
3.0000* 
4.0000-
50000-
6.0000* 
8.0000* 

6 
6 
6 
6 
6 
6 
6 
6 

- ) 
- 7 
- 3 
- 4 
5 

- 6 
- 8 

- ) 

,5000* 
0000* 
0000* 
0000* 
,0000* 
0000* 
0000* 
0000* 

).)E6S-
)3693-
).9S76-
)5949-
)2806-
9.450)-
4.07SS-
).28)2-

3.2589-
4.06)7-
55597-
6.0566-
63703-
3.0323-
8.7778-

8.26])-
[3282-
).)847-
9.4268-
4.4903-
).5576-

6.7575-
)6322-
)4306-
)098)-
56745-
20768 

).9763-
9.)S50-
9.2758-
7.550)-
34849-
))486-

)397-
8850-
2083-
7652-
3995-

).0000*7-).S000* ].69))-2 3.8279-4 2.7)e8-4 

)3685-3 
7.77)4-3 
7.6309-3 
4.6994-3 
).8)S9-3 

3.7854-4 

3.3533-
4.2397 
4.9)07-
3.0998-
)3737-

9.0)70-
3.6)70-
4.5207-
3.078)-
))592-

2 3434-4 

2)692-5 
)39S6-3 
)7820-3 
)2288-3 
4.5239-4 

9.09)2-5 

17466-3 
3.8687-3 
2.7068-3 
).2697-3 

3.6754-4 

2)227-3 
2482)- 2 
].35t:-) 

)665-3 
,6282-2 
4274-
,)662-
8680-
543]-
28)7-
,]5)3-



TABLE A2.5 

Cr 

cHoss stcnow 

TABLE A2.A 

Cr-50 

TABLE A2.7 

Cr-52 

TABLE A2.8 

Cr-53 

HBTEmai. 

5.0000* 
6.0000* 
a.oooo* 
t.oooo* 
[.5000* 
2.0000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 
8.0000-

t.OOOO* 

= [240 

ENEROT 

5-6.0000-
5-6.0000-
S - ) 0 0 0 0 -

6 -[.5000* 
6-2.0000-
6-3.0000* 
6-4.0000* 
6 -S.0000* 
6-6-0000* 
6 - 9 0 0 0 0 * 
6 -t.OOOO* 

7 -[.5000* 

5 
5 
6 

! i 
i 

7 

[ ST L 
0=-564[0-[ 

t.ns:-3 
[-2380-2 
[<7S3S-2 

22[43-2 
22933-2 
[6280-2 
7.7058-3 
36373-3 
].80S9-3 
68)23-4 
[S[6S-4 

9i)27-6 

2 N O L 
0=7.83)0-) 

).°)87-5 
[577]- 2 

25982-2 
3.2774-2 
3.2338-2 
2.3t06-2 
).)932-2 
5.6045-3 
).9974-3 
4.3406-4 

4.3574- 5 

3 R 0 L 
0=8.3483) 

6.0644-3 

)3935-2 
[7698-2 
[6698-2 
[04)2-2 
5.248)- 3 
2-5577-3 
9.[348- 4 
20380-4 

].82[)-5 

4 THL 
0=-t.0060*0 

[.9807-2 
3.[995- 2 
2.7434-2 
).496)-2 
7.562)- 3 
3.9338-3 
[5706-3 
3.7274-4 

23233-5 

5 TH L 
0=-:.2870*0 

3.4360-3 
2.0082-2 
2.0876- 2 
[3352-2 
72830-3 
3.9530-3 
[6559-3 
4)7)9-4 

2-6925- S 

6 T H L 
0=).4342*0 

[-0268-2 
3.7645- [ 
53430- [ 
3.7252- [ 
[9060- [ 
9.7004-2 
3.8644-2 
[-0582-2 

].40)7-3 

7 THL 
0:-].5390*0 

6.8093-3 
[.6720-2 
[.2)59-2 
6.8944-3 
3.7633-3 
[.5898-3 
4.0562-4 

2.63)6-5 

8 TH L 
0=-[.8260*0 

8.8093-5 
2.9035-3 
4.592[-3 
2.9706-3 
[7325-3 
7.5068-4 
2.0649-4 

2.0868-5 

9 TH L 
Q=-[.8790*0 

6.3792-5 
4.5609-3 
95435-3 
6.7[2S-3 
3.6596-3 
[-6382-3 
4.272[-4 

4.9808-5 

)0THL 
0=-[.9730*0 

9.9)07-3 
99<58-3 
6.(005-3 
3.2589-3 
1.3449-3 
3.3429-4 

2.[2[6-5 

))THL 
0=-2.[7)0*0 

2.9755-3 
3.9770-3 
25870-3 
[.3486- 3 
53269-4 
).27S2-4 

7.8602-6 

CONT. 1. 
0=2.7700*0 

4.4826-
3-4398-
3.2565-
7.2354-
1.0898* 
)2)4[. 

9.6337-

4 
2 
) 
] 

n 0 
) 

CR-0 

)NELB 
0=-564[0-[ 
[[[52- 3 
[2398-2 
39370-2 

9SS7[-2 
50889- [ 
7.42M-) 
[.0383*0 
[.2298*0 
[.3282-0 
[.3693*0 
t-303[*0 

97664- [ 

CROSS SECT]ON 
HDTERtHL 

6.0000-
8.0000* 

[.0000* 
[.5000* 
2.0000* 
3.0000* 
4.0000-
5.0000-
6.0000-
8.0000* 

[.0000* 

= [24[ 

ENERGf 

5 - 8 0 0 0 0 * 
5 -[.0000-

6 -[.5000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6-5.0000* 
6 - 6 0 0 0 0 * 
6-B.OOOU* 
6 -[.0000* 

7 -[.5000* 

5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

) ST L 
0:-7.83)0-[ 
4.[8[0-4 
36255- ) 

59730- ) 
7.5343- [ 
7.4340- [ 
53))7-[ 
27429- [ 
[2884- [ 
4.59[7-2 
99784-3 

[-0[09-3 

2 N 0 L 
0=-).8790*0 

[.4665-3 
[.0485- ) 
2)939- [ 
[543[-[ 
8.8726-2 
3.7660-2 
9.8209-3 

[)4S0-3 

3 R 0 L 
0=2.9220*0 

35t]8-4 
[.0068- [ 
[.0004- [ 
62762-2 
26746-2 
7.0008-3 

8.[400- 4 

4 THL 
0=-3.[580-0 

54)24-2 
8.386)- 2 
5.8693-2 
2.5740-2 
6.76W-3 

7.9693-4 

5 THL 
0=-3.3200*0 

2.2645-2 
54830-2 
47032-2 
2S48S-2 
8.[886- 3 

[-0876-3 

6 THL 
Or-3.5880*0 

26948-2 
9.7770-2 
80789-2 
3.4339-2 
7.5888-3 

7.9854-4 

7 THL 
0=3-6030*0 

7.8694-3 
5.0579-2 
5.7426-2 
2-9536-2 
7.8870-3 

9.6572-4 

8 TH L 
0=3.62)0*0 

t.0329- 2 
4.6S[6-2 
3.8295-2 
).7087-2 
4.2895-3 

4.6696-4 

9 TH L 
0=-3.6930*0 

5.3956-3 
46086-2 
4.7023-2 
23344-2 
6.23)9-3 

7.5548-4 

] O T H L 
0=-3-7870*0 

].303)-3 
23798-2 
3.[409- 2 
).9070-2 
6.0008-3 

8.5334-4 

))THL CONT.L 
0=3.8200*0 

[2578-3 
2.3)63) 
6.73)4) 
9.9299-) 
9.8956- [ 

75893- [ 

CR-50 

)NELH 
0=-7.83)0-) 
4.[6[0-4 
3.6255- [ 

5.9730- [ 
7.5490- [ 
8.4860) 
9 9 H [ - ) 
[[637*0 
).264)-0 
).2779*0 
[.0633-0 

7.6764- [ 

HHTER]HL=)242 
CROSS SECT[0N 

CR-52 

ENERGY 

[.0000- 6 -i.5000- 6 
[.5000-6-2.0000-6 
2.0000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000-6-5.0000-6 
5.0000*6-6.0000*6 
60000*6-8.0000-6 
8.0000- 6 -[.0000- 7 

[.0000- 7 -[.5000- 7 

! ST L 
0=-t.4342*0 
[.2254-2 
4.4927-1 
63767- [ 
4.4459-) 
2.2747- [ 
[.[577- [ 
4.6)20-2 
[2629- 2 

).6729-3 

2 N 0 L 
0=-2.3696*0 

37868-2 
).38)7-[ 
).)740-[ 
7.68)[-2 
3.7405*2 
[2557-2 

[,.9277-3 

3 R 0 L 
0=2.6470-0 

[.)865-2 
7.0760-2 
5.34S7-2 
28[[2-2 
[-0598-2 
2.8448-3 

3.8245-4 

4 THL 
0=2.7680-0 

3.[832- 3 
8.0939-2 
9.7059-2 
6.99)2-2 
34658-2 
].)847-2 

)8528-3 

S T H L 
0=-2.9650*0 

[4097- [ 
[.4[7S-[ 
8.87)4-2 
3.6704-2 
[-0545-2 

[46[8-3 

6 THL 
0=-3.[[38-0 

32[82-3 
[2828-2 
[-5879-2 
)2672-2 
6.6357-3 

)376)-3 

7 TH L 
0=-3.)620-0 

8-2740-2 
t-2484-[ 
6.4)77-2 
35556-2 
[0262-2 

[4333-3 

8 T H L 
0=-3.4)40-0 

3.0904-2 
87955-2 
7.5250-2 
35860-2 
].))84-2 

[6702-3 

9 THL 
0=-3.4720-0 

[.[296-2 
S4[[7-2 
S.S630-2 
3.0))2-2 
[.0577-2 

[.7[60-3 

iOTHL 
0=-3.6)56-0 

2-8570-3 
2.4343-2 
3-0)29-2 
[.9767-2 
8.3955-3 

).SS60-3 

]]THL 
0=-3.77[0-0 

6-3462-3 
7.0587-2 
6.5885-2 
3)863-2 
9-3944-3 

[-3428-3 

CONT.L 
Q=-4.0000-0 

).5962-) 
5.54)9-) 
).00)9-0 
)2)07- 0 

1.0525*0 

[NELH 
0=-t.4342*0 
[-2254-2 
4.4927-) 
6..90S9-) 
).0)28-0 
) 2)78-0 
).32)9*0 
).3680*0 
t.3294-0 

).07)0*0 

CROSS SECTtON 
HWTERtHL 

5.0000* 
6.0000* 
8*0000* 

t.OOOO* 
).S000* 
20000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 
8.0000* 

t.OOOO* 

= )243 

ENERGY 

5-6.0000* 
5-8.0000* 
5 -[.0000* 

6 -[.5000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6 -S.0000* 
6-6.0000-
6-8.0000-
6 -t.OOOO. 

7 -[.5000* 

} 

' 
7 

[ S T L 
0=-564)0) 
).)73S-2 
[.3032- ] 
[.8458-] 

2.3308- [ 
24)40-) 
].7)37-) 
8.^^^4-^ 
3.8287-2 
].900S-2 
7.[708- 3 
[.5963-3 

9.5923-5 

2 M 0 L 
0=).0060-0 

2.0849- ) 
3.3679-) 
2.8878- [ 
).5746-t 
7.9602-2 
4.)408-2 
).6533-2 
3.9236-3 

24456-4 

3 M L 
0=).2870*0 

36)69-2 
2))39-) 
2)975-) 
).4055-) 
7.6663-2 
4.)6))-2 
)7430-2 
4.39)5-3 

2.8342-4 

4 TM L 
0=-).5390*0 

7)677-2 
[7600- ) 
[2799- [ 
7.2573-2 
3.96[4-2 
[6735-2 
4.2697-3 

2.770[-4 

5 THL 
0=-).9730*9 

)0432-] 
)0469-[ 
6.42)5-2 
3.44)0-2 
[4)57 2 
35)89-3 

22333-4 

6 THL 
0=-2.)7)0-0 

3)32)- 2 
4)864-2 
2.7232 2 
)4)96-2 
56073-3 
)3423-3 

82739-5 

7 T H L 
0=22330-0 

3.3022-2 
6.3688-2 
5.0)96-2 
3.0396-2 
).390)-2 
3.9074-3 

2.7)38-4 

8 THL 
0=2.32)0*0 

3.7794-2 
675)0-2 
4.7)54-2 
254)6-2 
).02S3-2 
25)63-3 

].5826-4 

9 THL 
Q=-2.4550*0 

2.37)7-2 
6.8782-2 
5-562)- 2 
3.2849-2 
).4279-2 
3.800S-3 

2.53)6-4 

)OTHL 
0=-2.66)0-0 

[.[965-2 
5.7)05-2 
4.9900-2 
2.9782-2 
).2S5)-2 
32088-3 

2-0790-4 

H T H L 
Q=-2.6704-0 

9626)- 3 
4.7630-2 
4.0635-2 
23550-2 
96338-3 
23964-3 

).5232-4 

CONT.L 
0=-2.7700-0 

4.7)86-3 
29432- t 
7.3007- ) 
[.0547-0 
[.2638-0 
[))60-0 

3.2[56-[ 

CR-S3 

]NELH 
0=-5.64)0t 
))739-2 
! 3 0 3 2 ] 
[.8456- [ 

4.7774- [ 
8.6)26-1 
)[)6)-0 
)277)-0 
).3540*0 
).3997*0 
t.4072*0 
).)52)*0 

32388-) 



!LE A2.P 

Cr-54 

nHTERtHL 

8OO00* 

t-0000* 
).5000* 
Z.OOOO* 
3.0000* 
4.0000* 
5.0000* 
60000* 
6.0000* 

t.OOOO* 

= [244 

ENERCT 

5 -[.OOOO* 

6 -[5000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6-5.0000* 
6-6.0000* 
6-6.0000* 
6-).0000* 

7-].S000* 

6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

t ST L 
0=-8.3483-[ 
2.5697-) 

5 9 0 4 8 ) 
7.4992-t 
7.0753) 
4.4))9-) 
2.2238) 
) 0 8 3 8 ! 
3.8707-2 
86356-3 

7.7)66-4 

2 N 0 L 
0=-).8260*0 

37329-3 
].2303-] 
[.9458] 
).2S87) 
7.3409-2 
3)809-2 
8.7495-3 

68425-4 

3 HO L 
0=-2.6)96*0 

3.5635-2 
).995t-t 
] 4 4 7 4 ) 
7.6324-2 
28548-2 
7.0958-3 

6.6490-4 

4 TH L 
0=2.8294*0 

20595-3 
49579-2 
4.0470-2 
2.M93-2 
75687-3 
[7966-3 

t.6433- 4 

CROSS SECTtON 

5 THL 
0=3.0739*0 

9.8523-2 
).)345-) 
6.7888-2 
2.6086-2 
6.6545-3 

63586-4 

6 T H L 
0=-3.)600*0 

2.785)- 3 
t.0697- 2 
t.2690- 2 
9.4965-3 
4.364!- 3 

58485-4 

7 THL 
0=3.2220*0 

27)68-2 
6.)84)-2 
4.8907-2 
2.2998-2 
7.0690-3 

7.6566-4 

8 THL 
0=-3.3930*0 

[2889-2 
2696)- 2 
[7773-2 
66465-3 
[6359-3 

[.5300-4 

9 THL 
0=3.4366*0 

3.6)50-2 
8.4)46-2 
59992-2 
2.4)80-2 
629)9-3 

6.[207- 4 

[OTHL 
0=-3.4600*0 

35565-6 
[460)- 4 
5.6876-4 
[29)2-3 
[.2863-3 

25320-4 

])THL 
0=-3.4870*0 

[.0299-2 
4.6405-2 
4.3877 2 
2)509-2 
6.7340-3 

7.4203-4 

CONT.L 
0=-4.0000*0 

].8358] 
62349-) 
[.0978*0 
[.3240*0 

63048- [ 

CR-34 

)NELH 
Q=-8.3483-[ 
25697- [ 

59048- [ 
7.5365) 
66825- [ 
[.0860*0 
[.2747-0 
[.3837*0 
[.4302*0 
[.4)85*0 

6.4044-1 

2 
M 

TABLE A2. ]0 

Fe 

CROSS SECDON 
l<WTER)HL=]260 

ENEROT 

[.0000* 4 -[.5000* 
[.5000* 4 -Z.OOOO* 
2.0000*4-3.0000* 
3.0000*4-4.0000* 
4.0000*4-5.0000* 
5.0000*4-60000* 
6.0000*4-6.0000* 
60000* 4-).OOOO* 

t.OOOO* 5-).5000* 
t.SOOO* 5 -Z.OOOO* 
2.0000*5-3.0000* 
30000* 5 - 4 0 0 0 0 * 
4.0000* S - 5 0 0 0 0 * 
6.0000*5-60000* 
6.0000* 5 -a.0000* 
6.0000* s-t.oooo* 

t.OOOO* 6 -t.SOOO* 
t-5000* 6 -Z.OOOO* 
Z.OOOO* 6 -3.0000* 
3.0000*3-4.0000* 
4.0000*6-5.0000* 
5.0000*6-6.0000* 
6.0000*6-8.0000* 
6.0000* 6-).OOOO* 

[.OOOO* 7 -[.5000* 

4 
4 
4 
4 
4 
4 
4 
5 

5 
S 
5 
S 
5 
5 
S 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

[ SI L 
0=-t.44tO-Z 
6.0765-4 
26054-2 
32675-2 
Z.977)-2 
2.6886- Z 
2.4573-2 
2.2016-2 
t.9604- 2 

[7088- 2 
t.4506- 2 
t.276t-2 
t.tMS-Z 
)0t34-2 
9.6005-3 
9 M M - 3 
9.2599-3 

8.4467-3 
6.5063-3 
4.465[-3 
Z.8)05- 3 
t.7t2S-3 
96733-4 
3.6063-4 
8)959-5 

5.7805-6 

Z MO L 
0=-t.3646-t 

t.0277-
t.3945-
2.6307-
4.0)88-
4.847)-
5.6860-
6.5657-
6.6656-

7.0497-
6)566-
4.6067-
3.0S76-
[9429-
).t324-
462)8-
t.0409-

7.548)-

4 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
4 
4 

6 

3 RO L 
0=-36680-t 

4.6329-
4.3426-
53344-
59300-
6Z606-

64)64-
54966-
4.042Z-
260))-
).60Z6-
9.)59)-
36585-
7.9659-

S6S39-

4 
3 
3 
3 
3 

3 
3 
3 
3 

4 
4 
5 

6 

4 THL 
0=7.0660) 

4.4963-4 
Z.7669- 3 

36570-3 
4.3Z80-3 
37597-3 
Z.6576- 3 
)7Z33-3 
)0ZS7-3 
4.30)5-4 
9 9 0 M - 5 

7.2730-6 

5 THL 
0=-6.)060) 

7.7)6t-4 

[63SS-3 
2.0266-3 
t.6837- 3 
).0S6S-3 
6356)- 4 
3.6063-4 
t.3756- 4 
3.050)- 5 

2.708)- 6 

6 T M L 
0=-8.4675-t 

t-8209) 

4.6965) 
6.2007) 
6.5050) 
4.)988-t 
2.2453) 
)2705-) 
5.5643-2 
).SS73-2 

).9726-3 

7 THL 
Q=).0040*0 

).0232-3 
2.0286-3 
23984-3 
2.00S0-3 
)4230-3 
9.0243-4 
4.0504-4 
).00S3-4 

7.8226-6 

8 M L 
0=-tt960*0 

7.2699-4 
[7083-3 
).7)9)-3 
]2060-3 
8)845-4 
4.7536-4 
t-9306-4 
4)946- S 

Z.9486- 6 

9 M L 
Q=).2650*0 

6-0520-4 
23629-3 
2S77S-3 
Z.0Z35-3 
].3202-3 
78020-4 
32529-4 
7.3460-5 

5.3)09-6 

[OTHL 
0=-).3560*0 

[.3349-4 
[.3469-3 
).5270-3 
).2)4)-3 
7.8795-4 
4.6064-4 
t.8866- 4 
4.)3)8-S 

2.9)36-6 

it M L 
0=-).4077*0 

).)855-3 
2.4520-2 
3.4693-2 
24483-2 
)Z86)-2 
68469-3 
28270-3 
8.6397-4 

[.4488-4 

CONT. L 
0=-).9000*0 

9.682)-
2.9724-
)2096-
t-9033-
5.4674-
9.9348-
)260)* 

[.0774* 

6 
3 
2 
) 
) 
) 
0 

0 

FE-0 

tNELH 
0=-).44tO-Z 
6.0765-4 
2.6054-2 
3.2675-2 
2.977)- 2 
2.6886-2 
24573-2 
220)6-2 
[.9604- 2 

t.7]9t-2 
t.5903- 2 
t.S39t-2 
t.6t37-2 
t.9323- 2 
2082)- 2 
22655-2 
2.0803) 

5.0094- i 
6.7798- ) 
8.0250- ) 
].0825*0 
).2948*0 
).3959*0 
).4372*0 
[.4087*0 

[.0993* 0 

{ 

TABLE A2.)! 

Fe-54 

CROSS SECTtON 
URTERtHL 

)C000* 
t.SOOO* 
2-0000* 
30000* 
4.0000* 
5.0000* 
6.0000* 
8.0000* 

t.OOOO* 

= )26) 

ENERGY 

6-).5000* 8 
6 - 2 0 0 0 0 * 6 
6-3.0000*6 
6-4.0000*6 
6-5.0000*6 
6-6.0000*6 
6-8.0000*6 
6-).0000* 7 

7-].5000* 7 

) ST L 
0=).4077*0 
).8S82-2 
38432-) 
5.4376- ) 
38375-) 
20)58-) 
) 0 7 3 2 ) 
4.43)0-2 
).3542-2 

2.2709-3 

2 N 0 L 
Q=-2.5389*0 

).5837-2 
9.)06)-2 
8.3854-2 
6.0025-2 
3)796-2 
)2485-2 

25062-3 

3 R 0 L 
0=2.5640*0 

).]643-2 
6362S Z 
4.8253-2 
27026- Z 
).08)0-Z 
3t8Zt-3 

5)649-4 

4 M L 
0=2.9480*0 

37276-3 
9.S066-3 
))974-2 
t.08)9- 2 
6.6629-3 

t.7743- 3 

5 M L 
0=-2.9607*0 

).]39)-t 
[.[9)9- [ 
7.7680-2 
3.4276-2 
[.[202-2 

[.9823-3 

6 M L 
0=3)632*0 

7.0650-2 
).0386-t 
7.2660-2 
3Z9SZ-2 
t.0879- 2 

t.9427- 3 

7 M L 
0=32972*0 

t.6)67-2 
4.77)6- Z 
45948- Z 
26623-2 
))0)9-2 

2.3))5-3 

6 THL' 
0=-3.3448*0 

26230-2 
6.7H4-2 
7.727)- 2 
3.9379-2 
[2922-2 

2 3 0 M - 3 

9 M L 
0=-3.83S9*0 

4.2535-4 
2.3579-2 
3.456)- 2 
23045-2 
9.9762-3 

2)688-3 

)0 THL ) ] T H L CONT.L 
0=-4.0000*0 

8.2079-2 
2.78)6-) 
49576-) 
6.39)8-) 

6.6496-] 

FE-54 

)MELS 
0=-].4077*0 
].8582-2 
3.8432- t 
5.7)26-) 
7.6955-) 
8.0673- ) 
7.9262-) 
7.4978-) 
7.3)05-) 

6.8273-) 



CROSS SECttOM 

TABLE A2. !2 

Fe-56 

MRTER)HL=)262 

a.oooo* 

[.0000* 

t.sooo* 
2.0000* 
3.0000* 
4.0000* 
5.0000* 
60000* 

Soooo* 

t.oooo* 

ENERGY 

5 -[.0000* 

6-).5000* 
6 - 2 0 0 0 0 * 
6-3.0000* 
6-4.0000* 
6-5-0000* 
6-6.0000* 
6 - 9 0 0 0 0 * 
6 -t.OOOO* 

7-).5000* 

6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

[ SI L 
0=-84675) 
)80S2-) 

4.6580-t 
6 ) 4 7 2 ) 
6.4499-) 
4 ) 6 2 6 ) 
22260- ) 
) 2 5 9 5 ) 
55)63-2 
)5439-2 

)9556-3 

2 M L 
0:20850*0 

5.740]- 2 
135)5-) 
).04S)-) 
74903-2 
4.0976-2 
[4439-2 

2.[496- 3 

3 M L 
0=-2.6S77*0 

2.2630-2 
[.6967- [ 
[3490- [ 
9.6632-2 
4.0939-2 
!.2594-2 

[.69[9-3 

4 T H L 
0=-2.9400*0-

4.4202-5 
4.0769-2 
3.8658-2 
2.4796-2 
).)249-2 
32638-3 

4)262 4 

STH.L 
Q=-2.9597*0 

i.0865) 
].]4S8-) 
79673-2 
38398-2 
[.2060-2 

)644)i3 

6 T H L 
0=3)200*0 

[.2255-2 
2.9)85-2 
3.03)8-2 
2)7)9 2 
9.90)7-3 

[.7439-3 

7 T H L 
0=3.3699*0 

3.8496-2 
9.4423-2 
68896 2 
3.S075-2 
).)326-2 

[.5778-3 

8 ! H L 
0=3.3830*0 

9.4466-4 
65456-3 
[0775-2 
).)076-2 
6.6)35-3 

).3566-3 

9 T M L 
Q=-3.4453*0 

28627-2 
9.0420-2 
8.538)- 2 
4.4796 2 
].3?S8-2 

)8593- 3 

)0!HL 
0=3.4500*0 

2.05)8-2 
67825-2 
634)6-2 
3.5254 2 
)231?-2 

.6329 3 

H T H L 
Q=-3.6000*0 

[3699 2 
6.7763-2 
6.2307-2 
3.3)94-2 
[.0907-2 

[.5396 3 

COMT.L 
0=-4.0000*0 

[.2207-
4 4495 
8.8763-
).)659-

[.0093-

[ 
] 
[ 
0 

0 

[NELH 
0=-84675-[ 
[9052- [ 

4.6590- ) 
6 ) 4 7 2 ) 
7.2497- [ 
9.8999-) 
[.[957*0 
[.7957.0 
[3390*0 
).3)79-0 

).03)6-0 

TABLE A2. )3 

Fe-57 

narER[aL=)263 
CROSS SECHOM 

ENERGY 

].0000*4-).5000*4 
[.5000*4-2.0000*4 
2.0000*4-3.0000*4 
3.0000*4-4.0000*4 
4.0000*4-5.0000*4 
5.0000*4-6.0000*4 
60000*4-9.0000*4 
6.0000* 4 -[.0000* 5 

[0000* S - [.5000* 5 
[.5000*5-2.0000*5 
20000*5-3.0000*5 
3.0000*5-4.0000*5 
4.0000*5-5.0000*5 
50000-5-6.0000*5 
6.0000*5-6.0000*5 
8.0000- S - [.0000- 6 

[.0000-6-15000-6 
[5000-6-2.0000-6 
20000-6-3.0000-6 
3.0000-6-4.0000-6 
4.0000-6-50000-6 
5.0000-6-6.0000-6 
60000-6-8.0000-6 
6.0000- 6 -[.0000- 7 

[.0000- 7 -[.5000- 7 

[ ST L 
0=-].44)0-2 
25224-2 
[.08)5-0 
).3564*0 
).2358*0 
)[)6t*0 
).020t*0 
9.)39t-[ 
6.[379-'[ 

70935- [ 
60224- t 
52970- t 
4.9299-) 
4.2066- ) 
4.0693- ] 
4.0220- ) 
3 8 4 ) 4 ] 

3 5 0 7 ) - ! 
2.7009- ] 
).86]8) 
)-)667-) 
7.[097-2 
4.0)55-2 
)S900-2 
3.4022-3 

2399S-4 

2 MO L 
0=-).3646-] 

42660-
5.7987-
).0920-
[6682-
2.0)2)-
23603-
27338-
2.8S84-

2.9264-
25566-
].9)23-
[.2692-
8.0650-
4.7008-
[9)66-
4.3207-

3)333-

3 
2 

2 
2 
2 
3 

4 

3 RO L 
0=36680-) 

2.0062-
].8026-
2.2)44-
246)6-
2.5999-

2.6635-
2.26)7-
[-6760-
[.0797-
66524-
3.8020-
].5)97-
33067-

2.3470-

2 

2 
2 
2 
3 

4 

4 tH L 
0=7.0660-] 

)8673-
).)494-

).60))-
)7966-
).S607-
)-)032-
7.)S36-
4.2S79-
).78S6-
4)]0)-

3.0)9)-

2 
) 
) 
1 
1 

) 2 
2 
2 
3 

4 

S T H L 
B=).0040*0 

4.2475-2 
842)9-2 
99559-2 
8.3229-2 
5.9070-2 
3.746)' 2 
)68)4-2 
4.)730-3 

32473-4 

6 1M L 
0=).[960*0 

3.0)78-2 
7.09)3 2 
7)362-2 
S.3384- 2 
3.3975-2 
).9733-2 
9.0)43-3 
[74)3-3 

[.2240-4 

7 T H L 
0=-).2650*0 

25)22-2 
9.8085-2 
[0699- [ 
6.3998-2 
5.480)- 2 
32387-2 
[3503-2 
3.0494-3 

2.2046-4 

8 T H L 
0=-).3550*0 

554)2-3 
5.59)2-2 
6.3388-2 
5-0400-2 
3.2708-2 
).9)22-2 
7.8324-3 
].7]5)-3 

].209S-4 

9 I H L 
0=-].6270*0 

3.3)32-2 
7.8325-2 
72526-2 
5.0)29-2 
3.0)06-2 
)2783-2 
29394-3 

2)44]- 4 

)OTHL 
0=-).7250*0 

t.6225- 2 
7.0548-2 
6.9)32 2 
4.88)2-2 
2.9'90-2 
t.2585-2 
2.9089-3 

2)275-4 

) ] T H L C0MT.L 
0=-).9000*0 

4.0]9)-4 
[2339- ) 
4.S482-] 
7 9 6 7 6 ) 
).0642*0 
[-2672* 0 
).J2SO*0 

S.)90]-t 

tMELH 
0=-].44)0-2 
2.5224-2 
).08)5-0 
].3564-0 
).2358*0 
).])6t-0 
).020t-0 
9)39)- t 
8)379-) 

7)362-] 
6.60)3-) 
6 3 8 9 0 ) 
6.6987-] 
8.02)3] 
8.6430) 
9.104]-] 
].0448-0 

)]73t-0 
).2925-0 
).3)49-0 
)3294. 0 
).366]-0 
[4003-0 
[.4067-0 
[.[566*0 

5.2[3[-[ 

CROSS SECHON 

TABLE A2. !4 

Fe-58 

MHTER)HI. 

8-0000* 

[.0000* 
[.5000* 
2.0000* 
3-0000* 
4.0000* 
5.0000* 
60000* 
8.0000* 

[.0000* 

= [264 

ENERGY 

5 -[.9000* 

6-[.S000-
6 - 2 0 0 0 0 -
6-3.0000-
6-4.0000-
6-5.0000-
6-6.0000-
6 - 8 0 0 0 0 -
6-;.0000* 

7-).5000* 

, 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

) S t L 
0=-6.)060-) 
22626-) 

4.7960- ) 
59430- ) 
49375-) 
3.)04)-) 
)9640-) 
)0S82-] 
4.0340-2 
89446-3 

794)6-4 

2 M L 
0=-).6745-0 

67592-2 
2.7668 ) 
2.3239-] 
).4940-[ 
67524-2 
3.SOS9-2 
9.2C90-3 

7.4635-4 

3 M L 
0=2)330-0 

9.3907-2 
[.5750- ] 
).230)-] 
7.9604-2 
33973-2 
8.7)6)- 3 

8.4276-4 

4 Y H L 
0=2.2570-0 

3)035-2 
5.4230-2 
38590-2 
229)7-2 
1.2063-3 
2.0776-3 

)7967-4 

5 T H L 
0=-2.5960-0 

6.5669-3 
6.0278-2 
7)285-2 
53375-2 
2.6)94-2 
7.7)96-3 

8.]676-4 

6 T H L 
0=27820-0 

6.6099-3 
76932-2 
7.29)5-2 
4.7254-2 
).9948-2 
4.8834-3 

4.5)33-4 

7 T H L 
0=28760*0 

20490-3 
6775)- 2 
9)60)- 2 
6.253) 2 
27260-2 
7.0566-3 

6.7350-4 

9 T H L 
0=3.0940*0 

53802-2 
7.9854-2 
5.8)30-2 
259)4-2 
6.6399-3 

6.6010-4 

9 ! H L )0TWL t;THL CONT.L 
0=-3.)500*0 

9.4950-2 
4.5542- ] 
8.4469) 
].2002*0 
).367)-0 

78022 : 

FE-58 

tMELB 
0=-8.)060-] 
2.2628-'. 

4.7960- ] 
6.6)89- i 
9)070-] 
).)263-0 
].2684. 0 
].3608* 0 
[.4)80*0 
[.42)5*0 

7.8539-] 



TABLE A2. !S 

Ni 

CROSS 5ECT10M 
))HTER[HL=)280 

EMEROY 

6.0000*4-80000* 
6.0000*4-1.0000* 

1.0000*5-).5000* 
[.5000*5-20000* 
2.0000*5-30000* 
3.0000*5-4.0000* 
4.0000*5-50000* 
5.0000*5-60000* 
6.0000*5-90000* 
a.oooo* 5-t.oooo* 

).0000*6-).S000* 
[.5000*6-20000* 
20000*6-3.0000* 
3.0000*6-4.0000* 
4.0000*6-50000* 
5.0000*6-6.0000* 
6 0 0 0 0 * 6 - 8 0 0 0 0 * 
9.0000*6-].OOOO* 

).0000*7-)5000* 

^ 

7 

] ST L 
0=-6.7420-2 
20782-
5.2739-

5.3895-
52475-
5.]496-
5 H 3 7 -
5.2078-
5.3490-
5.3480-
b.)646-

3.9040-
27257-
].8097-
).)071-
6.63)6-
3.6H9-
13234-
2.4798-

[.5866-

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
4 
4 
4 
5 

6 

2 MO L 
Q=-2.8300-) 

6)049-
).27S9-
).6]72-
]7480-
18068-
1.8212-

1.5929-
[.2[S8-
8.0553-
4.767]-
2.7756-
].4940-
S.4]47-
9.8990-

6)034-

5 
3 
3 
3 
3 
3 

3 
3 
4 
4 
4 
4 
5 
6 

7 

3 R 0 L 
Q=-6.S600-) 

85852-4 
[9634-3 

[9698-3 
).7)83-3 
[2536-3 
7.8040-4 
4.6978-4 
2.6)32-4 
97609-5 
[8225-5 

).)33)-6 

4 T M L 
0:9.0690) 

2.2)59-4 

[4376-3 
).S5)5-3 
[2698-3 
8.58)5-4 
5.3392-4 
3.0S83-4 
))9)7-4 
2.3252-5 

).49S0-6 

5 T H L 

0=).0)50*0 

9.902)- 4 
[2359-3 
[.[335-3 
8-0935-4 
S.2707- 4 
3.[[99- 4 
[2602-4 
2.S624-S 

[7[42-6 

6 T W L 
0=-[.[000-0 

6.34)8-4 
[.[076-3 
9.9S94-4 
67460-4 
4.)SS2-4 
23694-4 
9)939-5 
].7603-S 

[0977-6 

7 T M L 
C=-l.]323-0 

5.8577-4 
))930-3 
).)300-3 
79307-4 
S.00)8- 4 
2.90)7-4 
))S22-4 
228)9-5 

).47)0-6 

9 T H L 
0=-l.]730*0 

5.9060-3 
).S73)-2 
)693i-2 
].)030-2 
5.69)8-3 
3.0967-3 
).)033-3 
2)099-4 

)8957-5 

9 T H L 
0=-).)8S7-0 

3.9484-4 
9.8869-4 
9.4)8)- 4 
6.5393-4 
4.0527-4 
232)1-4 
9.0735-5 
).7478-S 

)0909-6 

tOTML 
0=-).3325*0 

).)460-2 
].0)4]-] 
J.1500-) 
7.0486-2 
3.940)- 2 
2.3)84-2 
95747-3 
22)47-3 

2.5339 4 

H T M L 
0=).3459*0 

3.553)- 4 
3.722)- 3 
4.8288-3 
3.4648-3 
1.8304-3 
8.6425-4 
26347-4 
4.3)7)- 5 

279)4-6 

CONT. L 
0=-)M00*0 

4.7399-5 
1.8251-3 
94969-2 
3.549)-) 
5.0554- t 
6.1049 ] 
6.29)4-] 

4.4047- ] 

m-o 

)MELR 
0=67420-2 
2.0792-3 
5.2739-3 

5.3895-3 
52*75-3 
5.2)07-3 
63996-3 
6.8250-3 
7.0970-3 
8.0)33-3 
9.t706-3 

3.]798-2 
3.59)0-) 
5.38)7 t 
7.S97)-) 
3.2945- ) 
80669- ) 
7.4777-] 
66896- t 

4.4555- ) 

^ 

TABLE A2. !6 

Ni-58 

CROSS SECTtOW 
M m m a L t t 2 a ) 

EXERCY 

) 0 0 0 0 * 6 - ) 5 0 0 0 * 6 
).S000*6-20000*6 
2-0000*6-3.0000*6 
3.0000*6-4.0000*6 
4.0000* 6 -S.OOOO* 6 
5.0000*6-60000*6 
6.1)000*6-80000*6 
8.0000* 6-].OOOO* 7 

).0000*7-].S000*7 

) S T L 
0=1.4540*0 
4.0855-3 
3.3072- ) 
4.5)8)- f 
25493- ) 
[.2060- ) 
67338-2 
2.6076-2 
7.779)- 3 

9.6355-4 

2 WO L 
0=-2.4S9]*0 

1.7S49-2 
7.5874-2 
5.9629-2 
4.)997-2 
2)795-2 
7.5659-3 

).)026-3 

3 R 0 L 
0=27753*0 

).)08)-2 
].08))-) 
7.7637-2 
4.7SS7-2 
2)5)3-2 
6.7096-3 

8.7644-4 

4 T H L 
0=-2.9S)7*0 

).3746-3 
7.2))0-2 
56343-2 
3.3722-2 
1.4779-2 
4.5259-3 

5.7545-4 

5 T M L 
0=2.9424*0 

3 2487-5 
27469-2 
22709-2 
t.37S0-2 
6)730-3 
[9746-3 

2 2392-4 

6 M L 
0=-3.0378*0 

6.2730-2 
6.7250-2 
4.3680-2 
20208-2 
64620-3 

8.5805-4 

7 T M L 
0=3.2635*0 

3.4750-2 
5.76)5-2 
4.020)- 2 
19099-2 
62422-3 

8.4)3)- 4 

8 M L 
0=3.4203*0 

).570)-2 
4.4506-2 
3.64SS-2 
19)70-2 
6.9006-3 

9.778)- 4 

9 M L 
0=-3.5260*0 

54)50-3 
27729-2 
26998-2 
).6049-2 
6.3867-3 

].0OS]-3 

) O T H L 
0=-3.5309*0 

556)9-4 
4.8)26-3 
69610-3 
6.4869-3 
3.8235-3 

7.7823-4 

) ) T H L 
0=3.5934*0 

8.9330-3 
3.4282-2 
25972-2 
124S8-2 
4.0694-3 

5.4235-4 

COMT. L 
0=4.2500*0 

2.46)0-2 
1.3892- ) 
3.0604- ) 
4.0527- ) 

2.5747-] 

M)-58 

[MELH 
0=).4540*0 
4.0855-3 
3.3072- ) 
4.8)84-) 
6.7)44-1 
6.9772-) 
63442-) 
5.5774- ) 
4.9115- ) 

2.6972-] 

> 
*s 
a n. 

TABLE A2. )7 

Ni-60 

CROSS SECTtOW 
MTER)WL=)282 

EMERGY 

10000* 8-].5000* 6 
1.5000*6-20000*6 
2-0000*6-3-0000*6 
3 0 0 0 0 * 6 - 4 0 0 0 0 * 6 
4.0000* 6 -s.OOOO- 6 
5.0000*6-6 0000*6 
6.0000*6-8.0000*6 
6.0000*6-10000*7 

).0000*7-l-5000*7 

) ST L 
0=).3325*0 
4.370B-2 
3.8678-) 
4.386)- ] 
2.6863- ) 
).5027-) 
6.8422-2 
3.65)7-2 
8.*446S-3 

96639-4 

2 M 0 L 
0=2)589*0 

14256- ) 
) 8 S 6 3 ] 
).)72S-) 
71594-2 
3)307-2 
7605)- 3 

9.)370-4 

3 R 0 L 
0=2.2848*0 

3.3648-2 
5.9)53-2 
36800-2 
2.1731-2 
942)6-3 
22192-3 

2.3270-4 

4 M L 
0=2.5058*0 

).3941-2 
7.0431-2 
66830-2 
5.2364-2 
27209-2 
8.0586-3 

1.0857-3 

5 M L 
0=2.6262*0 

[3704-2 
98654-2 
88312-2 
61835-2 
29875-2 
62695-3 

10394-3 

6 M L 
0=3.1)90*0 

5.3500-2 
7.3785-2 
5.2910-2 
2.4937-2 
6.69)5-3 

6.4949-4 

7 M L 
0=-3.)24)*0 

52696-2 
7.3522-2 
52810-2 
2.4904-2 
6.8862-3 

649)3-4 

8 M L 
0=-3.1300<0 

2.2336-2 
46487-2 
4.0705-2 
2.2702-2 
7.3347-3 

)03)5-3 

9 M L 
0=3)664*0 

3.2334-2 
6)837-2 
6.0086-2 
25652-2 
7.6046-3 

9.9250-4 

)0THL 
Q=-3.)94]*0 

9.8462-2 
55972-2 
3 8364-2 
.17479-2 
4.7300-3 

56413-4 

1 1 M L 
0=3.2694*0 

33769-2 
6.5960-2 
49952-2 
23955-2 
6.7314-3 

83687-4 

COMT.L 
0=-4.0700*0 

9.4696-2 
3.8756-) 
7.6046- ] 
9.266)-) 

8.2976-1 

M)-60 

)NELB 
0=).3325*0 
4.3706-2 
3.8678-) 
6.4266-) 
9.3871-1 
1.0994*0 
1.1603*0 
1.1369*0 
[.0317*0 

8.43tS-[ 



TABLE A2. )S 

Ni-61 

MWTER[HL=]283 
CROSS SECTtOM 

N[-6] 

ENEMY [ S T L 
0=-6.7420-2 

2 N O L 
-2.8300-) 

3 R 0 L 
Q=-6.S600-) 

4 T H L 
0=9.0880-) 

5 T H L 
-10t50*0 

6 T H L 
0=-l.1000*0 

7 T H L 
-t.[323*0 

8 T H L 
0=-t.t857*0 

9.THL 
0=-t.4580*0 

1 0 T M L 
-t.6100*0 

H T M L 
0=17298*0 

CONT.L 
:-[.8000*0 

1NELH 
-6.7420-2 

60000*4 
80000*4 

1.0000* 
1.5000* 
20000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 
8.0000* 

,0000-
5000-
0000< 
.0000' 
0000< 
0000* 
0000-
0000-

8.0000* 
t.OOOO* 

1.5000* 
2.0000* 
3.0000* 
4.0000* 
50000* 
6.0000* 
8.0000* 
1.0000* 

t.SOOO* 
2.0000* 
3.0000* 
4.0000* 
5-0000* 
6.0000* 
8.0000* 
t.OOOO* 

t.7464-1 
4.43ta-t 

4.5290-
4.4097-
4.3274-
4.2972-
4.3763-
4.4950-
4.494)-
43400-

3.2807-
2.2905-
t.5206-
93036-
5.5728-
3.0344-
t.t!21-
20839-

5.1302-3 
t.0722-
t-3590-
t.4689-
15)83-
1.S304-

13386-
102)6-
6.7692-
4.0060-
2.332S-
12555-
4.5S02-
8.3)85-

7.2)44-2 
).6499-t 

1.6S63-
1.4439-
1.0534-
6.5560-
3.9477-
2.)959-
6.2)93-
1.5315-

)862t-

)2080-
1.3038-
1.0839-
72)14-
4.4659-
25700-
1.0014-
1.9539-

7.4807-
)0386-
95252-
6.80)3-
4.4292-
2.62)8-
10590-
2.1532-

5.3293-
9.3076-
6.3692-
56669-
3.4918-
1.9911-
7.7259-
1.4792-

4.9225-
1-0025-
9.4958-
66644-
4.2032-
2.4384-
96822-
19t7S-

3.2339-
8.3083-
7.9143-
S.49S2-
3.4052-
1.9505-
7.6248-
1.4687-

4.17tl-
5.0392-
6.90SS-
56870-
3.8475-
2.3389-
98361-
2.0683-

28664-
6.3909-
5.4545-
3.6226-
2.1563-
89209-
1.8347-

7.1706-
2.6848-
24197-
1.5827-
9.)533-
36938-
7.3872 

983t-
5337-
5249-
1416-
6364-
7678-
6364-

1.7464-
4.4316 

45290-
4.4097-
4.3787-
5.3694-
57353-
5.9639-
6.7339-
77066-

5833-1 
.0766*0 
.0997*0 
-)0S2*0 
.1234*0 
H 8 5 * 0 
0686*0 
.8170-1 

t.OOOO* 7 -1.5000* 7 9.S221-5 14405-4 92241-5 12362-4 9.1672-5 4.6255 5 3524t-l 

TABLE A2.1? 

Ni-62 

CROSS SECTION 

TABLE A2.20 

Ni-64 

TABLE A2.2) 

Cu 

MRTER)aL=1284 

t.OOOO* 
1.5000* 
20000* 
3.0000* 
4.0000* 
50000* 
60000* 
8.0000* 

t.OOOO* 

ENERGT 

6-1.5000* 
6 - 2 0 0 0 0 * 
6-3.0000* 
6-4.0000* 
6-5.0000* 
6-6.0000* 
6 - 8 0 0 0 0 * 
6-1.0000* 

7-1.5000* 

6 
6 
6 
6 
6 
6 
6 
7. 

7 

1 S T L 
0=-l.1730*0 
1.5907-1 
4.3098-1 
46386- t 
3.0220-1 
t.SS94-l 
8.4841-2 
3.0226-2 
57806-3 

5.)937-4 

2 MO L 
0=2-0468*0 

5.6404-2 
64929-2 
3.5634-2 
20784-2 
8.0701-3 
1.5354-3 

1.2546-4 

3 R 0 L 
0=2.3020*0 

9.4671-2 
t.7830-t 
t.0694-t 
6.2033-2 
2.4405-2 
5.2187-3 

48138-4 

4 TM L 
0=2.3365*0 

28908-2 
t.0360-t 
8.1782-2 
S.3558- 2 
'2.3t2t-2 
55646-3 

S.7666- 4 

5 T H L 
0=28907*0 

5.4851-4 
29261-2 
23758-2 
1.507t-2 
6.4290-3 
1.4001-3 

1.1815-4 

6 T H L 
0=3.0593*0 

3.6990-3 
1.0005-2 
t.1209- 2 
7 9 4 H - 3 
29937-3 

4.OHO- 4 

7 T H L 
0=-3.1582*0 

4.9635-2 
66858-2 
4S934-2 
1.9567-2 
46708-3 

45)3t-4 

6 T H L 
0=3.1768*0 

4.6449-2 
6.5904-2 
45592-2 
1.9462-2 
4.6575-3 

4.5063-4 

9 T H L 
0=-3.2576*0 

28597-2 
4.4708-2 
3)200-2 
1.3467-2 
3.2142-3 

3.0)48-4 

t O T H L 
0=-3.2710*0 

3.5315-2 
61042-2 
4.3859-2 
18934-2 
4.5695-3 

4.4716-4 

H T H L 
0=-3.2776-0 

3.0622-2 
5.4047-2 
37769-2 
14)83-2 
2.9423-3 

27)23 4 

CONT.L 
0=-3.9700*0 

1.6804- ) 
5.4091-1 
9.3138-1 
10943*0 

82312-1 

1NELR 
0=-!.1730*0 
1-5907-1 
4.3098-1 
6.4439-1 
9.3411-1 
1.1466*0 
12296*0 
1.2233*0 
).1635-0 

6.2997-1 

CROSS SECTION 
HHTER1HL=128S 

ENERGY 

1.0000*6-1.5000*6 
15000*6-2.0000*6 
2.0000*6-30000*6 
3.0000*6-4.0000*6 
4.0000*6-50000*6 
5.0000*6-6.0000*6 
6.0000*6-8.0000*6 
6.0000*6 -t.OOOO* 7 

1.0000* 7 -t.5000* 7 

1 ST L 
0=-t.3459*0 
32899-2 
3.4464- t 
4.4712-1 
3.2082-1 
1.6948-1 
80023-2 
2.439S-2 
39973-3 

2.5846-4 

2 N 0 L 
0=2.2750*0 

).04)2-t 
2.0348- ) 
t.225t-t 
6.)3S3-2 
20527-2 
3.6791-3 

24284-4 

3 R 0 L 
Q=-2.6080*0 

)0435-2 
8.4)43-2 
7.0408-2 
4.327)- 2 
t.7332- 2 
3.747t-3 

2S030-4 

4 TH L 
0=2.8650*0 

1.3524- 3 
35189-2 
26798-2 
i.5630- 2 
SS202-3 
9.8653-4 

5.9407-5 

5 T H L 
0=2.8850*0 

2.88S3-S 
4.8573-3 
92659-3 
t.023t-2 
66978-3 
21202-3 

t.9572- 4 

6 TH L 
0=-2.9710*0 

9.0028-2 
85840- Z 
48024-2 
t.72tS-2 
340t2-3 

23086-4 

7 T H L 
0=30280*0 

2.4830-2 
2.S93S-2 
t-4609-2 
S248t-3 
96656-4 

56694-5 

8 T H L 
0=-3.t650*0 

26458-2 
4.66)9-2 
33353-2 
14496-2 
3.4696-3 

2.6794-4 

9 T H L 
0=3.2730*0 

4.0063-2 
6.7954-2 
4.2455-2 
)5744-2 
3.2493-3 

22549-4 

10THL 
0=-3.3930*0 

2.4380-2 
53)79-2 
3.4279- Z 
ttl36-Z 
20035-3 

1.333S-4 

1 1 T H L 
0=-3.4590*0 

6.2S01-4 
4.2835-3 
6.Z473-3 
5.0434-3 
19068-3 

18544-4 

CONT.L 
0=-3.6400*0 

1.4953-2 
3.7224-) 
8.0783- t 
l.t085*0 
12025*0 

6.40ft- 1 

1NECH 
0=-l.3439*0 
3.2899-2 
3.4464-1 
5.6305- t 
89776- t 
l.tS75*0 
t.2739*0 
t.28t3*0 
t.2386*0 

6.4275-1 

CROSS SECTtON 
MUTER)"). 

6.0000* 
6.0000* 

1.0000* 
1.500C* 
20000* 
3.0000* 
4.0000* 
S.OOOO* 
600QP* 
80000* 

t.OOOO* 

= 1290 

ENEROf 

5-8.0000* 
S - 1.0000* 

6-1.5000* 
6-2-0000* 
6-3.0000* 
6-4.0000* 
6-5.0000* 
6-6.0000-
6-8.0000* 
6 -t.OOOO* 

7 -t.SOOO* 

^ 

7 

1 ST L 
0=-66962-t 
217S9-2 
8.7705-2 

t.2612-1 
12269-1 
8.03t5-2 
3.9905-2 
1.6976-2 
6.9090-3 
29396-3 
6.1674-4 

S.4331- 5 

2 M 0 L 
0=-7.7060-t 
6.5280-4 
2.4181-2 

49256-2 
5.5337-2 
4.0077-2 
2.0672-2 
88352-3 
35662-3 
10092-3 
t.7424- 4 

t-1043- 5 

3 M L 
0=9.6206-1 

4.6063-3 

1.6501-1 
1.9661- f 
1.4883-1 
7.8561-2 
39208-2 
19563-2 
6.7925-3 
1.4981-^ 

13783-4 

4 T H L 
Q=-l.1155*0 

3.973Z-2 
8.5338- Z 
73145-2 
4.00)6-2 
1.79t4-Z 
7.7060-3 
Z.3076- 3 
4)9ZZ-4 

Z763)-S 

S T H L 
0=-).3270*0 

l.t261-2 
1.0Z8S-1 
ltZ59-l 
6.68Z1-Z 
3.SZ4] Z 
18864- Z 
6.9995-3 
163Z7-3 

1.S667-4 

6 T H L 
Q=-t-4t20*0 

3.2310-3 
8.6887-2 
10425-1 
6.312t-2 
3.2934-2 
t73tS-2 
6.34S8-3 
[442Z-3 

t.3Z93-4 

7 TM L 
0=-t.48t8*0 

32655- Z 
54914-2 
34080-2 
t.6021-2 
73775-3 
23655-3 
4S42t-4 

3 H 2 9 - S 

8 TH L 
Q=-).5470*0 

3.4)59-2 
7.569)- 2 
4.87))-2 
2.5455- 2 
)3342-2 
4.8772-3 
t.08C5-3 

9.67S2-5 

9 T H L 
0=).6234*0 

].4440-2 
4.4929 2 
3.0564-2 
t.4481- 2 
66739-3 
2.1360-3 
4.0t66-4 

2.6475-5 

t O T H L 
0=17249*0 

6.4783-3 
32078-2 
2.3623-2 
lt288-2 
5)983-3 
)6S42-3 
3.042)- 4 

).9400-5 

H T H L 
0=).6613*0 

4.0339-3 
575)4-2 
4.8692-2 
2.7036-2 
t.4922- 2 
S.8377- 3 
t.3836- 3 

t.28)9- 4 

CONT.L 
0=2.0500*0 

)7393-) 
7.7449-) 
1.2073*0 
13690*0 
14090*0 
1 4 H 8 * 0 

1.1683*0 

CU-0 

tNELW 
0=6.6962-1 
2 2 4 H - 2 
t.l649-t 

3946)- 1 
7.4166- ) 
t.0776*0 
t.3965*0 
t.5251*0 
t.5278*0 
t.4651*0 
[.4240*0 

t.1693*0 



TABLE A2.22 

Cu-63 

CROSS SECTtON 
HaTERlRL=1291 

ENERGY 

6.0000*5-8.0000*5 
8.0000*5-i.0000* 6 

1.0000- 6-).5000- 6 
[.5000*6-2.0000*6 
2 0 0 0 0 * 6 - 3 0 0 0 0 * 6 
3.0000*6-4.0000*6 
4.0000*6-50000*6 
5.0000*6-60000*6 
6.0000-6-8.0000*6 
8.0000- 6-).0000* 7 

).0000*7-).5000*7 

) S T L 
0=6.6962) 
3.[489- 2 
t.2693-] 

[.8252- t 
[.7755- ] 
).)623-t 
S.7749- 2 
2746)- 2 
t.2893-2 
4.2342-3 
8.9253-4 

7.8626-5 

2 N 0 L 
0=9.6206) 

6.6662-3 

23880- [ 
2848)- ) 
2 ) 5 3 9 ) 
[.[369- [ 
5.6740-2 
2 8 3 M - 2 
9.8300-3 
2)680-3 

[.9947-4 

3 R 0 L 
Q=).3270*0 

16297-2 
14884-1 
[.6294- [ 
9670)- 2 
5.[000- 2 
27299-2 
[.0)30-2 
23626-3 

22673-4 

4 T H L 
0=1.4120*0 

4.6759-3 
1.2S74-1 
[.5087- [ 
9)348-2 
4.766)- 2 
25058-2 
9.[836- 3 
2.0872-3 

[.9238-4 

5 T H L 
0=-).5470*0 

4.9434-2 
[-0954-) 
7.0494-2 
3.6837-2 
[.9308- 2 
70582-3 
]-57[0-3 

[.4002-4 

6 T H L 
0=1.8613-0 

5.8378-3 
8.3234-2 
7.0466-2 
39125-2 
2.[595- 2 
8.4482-3 
2.0024-3 

[.8552-4 

7 TH L 
0=-2.01))*0 

4.597)- 2 
5.2880-2 
2.9905-2 
).6428-2 
64477-3 
].5047-3 

).3477-4 

8 T H L 9 T H L )OTHL ))TH). CONT.L 

0=2.0500-0 

2.2685- [ 
8.4402- [ 
[2284*0 
[.3707*0 
[4058*0 
t.4032-0 

].2S9). 0 

CU-63 

]NELH 
0=-6.6962-[ 
3.[499- 2 
[.3359-1 

4.4229-] 
7.922[-[ 
[.[[[0*0 
[-3974-0 
[.5[72-0 
)52)6* 0 
).46))*0 
[4158-0 

[.2603*0 

CROSS SECTtON 

TABLE A2.23 

Cu-65 

TABLE A2.24 

Mo 

naTERl*)L=)292 

ENERGY 

6.0000*5-8.0000* 
8.0000* 5 -[.0000* 

).0000* 6-).5000* 
).5000*6-20000* 
2.0000*6-3.0000* 
3.0000*6-4.0000* 
4.0000*6-5.0006* 
5.0000*6-6.0000* 
6.0000*6-80000* 
8.0000* 6-).0000* 

).0000* 7-).5000* 

IHtfRtm M M 

t-NhRKY* 

2.0)!"0* 5 - 3 . 0 0 0 0 * 
-.0000-5-4.0000-
4.MOO0-5-5.O000-
5.0000-5-6.0000-
C.0000- 5 -8.0000-
8.0000-5-1.0000-

[.iioon. 6-).:<onu-
S.'.UUO-), -2.OOO0-
;'.000n-^i-3.0OO0-
^.000^)-6-.4.0000-
4.noun- n-s.oooo-
!..inmn<6-60000< 
'..i'imn'i, -B.noou-
s.nmni-'.-t.nooo. 

t.mw;.;- 1.5000-

^ 

7 

} 
6 
6 

6 

7 

/ . 

] SI L 
Q=-7.7060-[ 
21126-3 
7.825*4-2 

].S940-) 
17909-1 
[.2970) 
66898-2 
28593-2 
11541-2 
3.2660-3 
S.6389- 4 

3.5739-5 

' 1 S T L 
0=-20394) 
3)825-2 
7.8705-2 
9.6603-2 
].0093 ] 
9.8395-2 
8.0243-2 

4.7073-2 
2.7012-2 
',.4850-2 
6 2282- < 
2.5678-3 
8.4035* 
3.3203-4 
2.22)4-5 

].3277-6 

2 NO L 
0=-).))S5*0 

).2858-1 
2.76)7) 
2 3 6 7 2 ) 
1 2 9 5 1 ) 
5.7975-2 
2 4939-2 
7.4680-3 
).3567-3 

894)9-5 

2 N 0 L 
0=4.8090-! 

2.465]- 4 
].6073-2 
3.48H-? 
29370-2 

[.9658-2 
[.2935- 2 
6.4j63-3 
2.4475-3 
9.6755-4 
27265-4 
1.0544-4 
5.[630- 6 

2.7732-7 

3 RO L 
0=-].48)8*0 

)0568-
).777]-
)1029-
S.)847-
23876-
7.6SS3-
14699-

1.0074-

3 RO 

) 
) 
) 
2 
2 
3 
3 

4 

L 
0=5.3560-) 

[.1400-
5.7123-
8.1975-

7.0137-
5.1030-
29543-
1.1391-
26963-
6.667)-
1.443)-
9.2762-

3.4000-

! 

! 
3 
4 
6 

7 

4 T H L 
Q=-).6234*0 

4.6730-
1.4540-
9.8913-
4.6864-
2)S99-
6.9)26-
].300S-

6.5679-

4 TH 

2 
] 
2 
2 
2 
3 
3 

5 

L 
0=6.5820-) 

1.1595-
37367-

3.3026-
1.9925-
8.8431-
3.3792-
1.3550-
3.9864-
t.5488-
8)723-

4.50)4-

2 
2 

2 
2 
3 
3 
3 
4 
4 
6 

7 

STH1. 
0=).7249*0 

2.0965-
10381-
7.6450-
3.6529-
)6823-
5.3533-
9.8451-

62782-

5 TH 

2 
) 
2 
2 
2 
3 
4 

s 

6 ! H L 
0=2.0930*0 

5.5070-2 
7)954-2 
3.7378-2 
)8259-2 
6.3082-3 
)2469-3 

8.2483 5 

CROSS SECTION 

L 
0=-6.7960-1 

1.6292-
6.9047-

6.6067-
527)9-
29958-
12082-
4.8228-
13994-
54)27-
25598-

1.4267-

3 
3 

3 
3 
3 
3 
4 
4 
5 
6 

7 

6 T H L 
0=-6.9440-1 

4.0396-3 
2.5557-2 

2.6614-2 
18066-2 
9.2486-3 
3442)- 3 
7.B264-4 
[.9273-4 
4.[759- 5 
2.5483-6 

8.6035-8 

7 T H L 
0=2.2)23*0 

3.2643-
53691-
2.8761-
).4039-
4.6488-
9.4182-

6.033)-

7 TH 

2 
2 
2 
2 
3 
4 

5 

L 
0 = 7 ) 9 0 0 ) 

27425-
2.4)36-

2.598)-
)7'69-
80252-
3.0443-
12156-
3.5338-
)3704-
7.0)73-

3.7973-

3 
2 

2 
2 
3 
3 
3 
4 
4 
6 

7 

8 T H L 
0=22800*0 

3.30)3-
6.2)54-
3.4832-
1.7815-
65245-
)3647-

9.4336-

8 TH 

2 
2 
2 
2 
3 
3 

5 

L 
0=-7.2))0] 

[4626-
)368]-

].5246-
).)207-
57759-
2.2507-
8.9628-
2.6058-
)009)-
S.05S6-

2.7254-

^ 

i 
4 
4 
4 
6 

7 

9 T H L 
0=23280*0 

2.2661-
4.8)94-
27046-
)3390-
4.7)78-
9.3075-

5.9770-

9 TH 

2 
2 
2 
2 
3 
4 

5 

L 
0=-73490) 

55897-
6.0724-

7.8438-
S.743S-
2.8255-
).070)-
3-3609-
].04S7-
25539-
[9359-

6.8560-

3 
2 

2 
2 
2 
2 
3 
3 
4 
5 

7 

)OTHL 

0=2.53)0*0 

)]2)9-
5.7582-
3263]-
)4278-
4.8270-
].0857-

86346-

]OTH 

2 
2 
2 
2 
3 
3 

5 

L 
Qr-7.6583-] 

6.696)-
4.050]-

5.2394-
3.5384-
].8439-
7.72B6-
3-3t56-
1.1643-
4.6408-
3.4341-

2.1127-

4 
2 

2 
2 
2 
3 
3 
3 
4 
5 

6 

1] TH 

H TH 

L 

L 
0=77630-] 

50711-
6.0661-

].4551-
t.1551-
6.1017-
2.6337-
89)32-
3.0247-
7.9226-
7.6246-

3.6754-

4 
2 

] 
1 
2 
2 
3 
3 
4 
5 

6 

CONT.L 
Q=-2.5400*0 

5.5575-
6.i90)-
).)602-
].3650* 
)4161-
1.4312* 

9.6529-

CONT. 

2 
) 
0 
0 
0 
0 

1 

L 
0=-l.5400*0 

1.0637-
7.2564-
13)2)* 
16396* 
1.7708* 
)7872-
17312-

1.7369-

1 
1 
0 
0 
0 
0 
0 

0 

CU-65 

1NELB 
0=-7.7060-1 
2-H26-3 
7.8254-2 

2.8799-1 
6.2863-1 
1.0035-0 
).3947-0 
).5427-0 
).S4)S*0 
).4740*0 
].4424*0 

9.660S-1 

HO-0 

)NELH 
0 = 2 0 3 9 4 ) 
31625-2 
7.87PS-2 
96849-2 
1.2840-1 
21868-1 
5.9987-1 

96932-1 
).282*L-0 
1.5452-0 
1.6911-0 
1.7869*0 
1.8215-0 
1.7999-0 
t.7323-0 

).7370*0 

CROSS SECTION 

TABLE A2.23 

Mo-92 

HH'ERiai.=l42l 

ENERGY 

1.5000*6-2.0000*6 
2.0000*6 3.0000*6 
30000*6-4.0000-6 
4.0000-6-5.0000-6 
5.3000-6-6.0000-6 
6.0000-6-8.0000-6 
8.00C0-6-I.0000-7 

10000-7-1.5000-7 

1 ST L 
0=-l.5090-0 
S.2145-1 
8.2353-1 
5.2547-1 
2.5782-1 
9.3257-2 
1.1334-2 
[.3968-3 

8.[649- 5 

2 N 0 L 
0=-2.2830-0 

[.3297- t 
2.<tt6-[ 
[.489[-[ 
5.7670-2 
9.7208-3 
1.4260-3 

9.683S-S 

3 R 0 L 
0=-2.5200-0 

2.6337-2 
92622-2 
5.4170-2 
20054-2 
2.7387-3 
33885-4 

1.9673-5 

4 TH c 
0='2-5260-0 

1.1628-2 
6.8672-2 
65073-2 
3.0335-2 
6.4461-3 
1.3362-3 

8.9598-5 

S T H L 
0=2.6)20-0 

9.5897-4 
1.9121-2 
2.4728-2 
)2S)7-2 
4.2056-3 
8B))8-4 

7.5730-5 

6 T H L 
0=2.7590-0 

982)3-7 
6.7745-4 
).2773-3 
).2644-3 
9.0477-4 
3.5562-4 

4)616-5 

7 T H L 
0=2.8490-0 

5.2314-3 
1.15)0-1 
1.0559- ) 
4.4305-2 
958)4-3 
).3760-3 

8.6867-5 

8 T H L 
0--3.0920-0 

9.07)3-2 
).47)6-) 
56283 2 
8.8802-3 
).)436-3 

7.308)- 5 

9 T H L 
0=-3.5350-0 

2.9956 2 
).0279-[ 
4.)S47-2 
7.9859-3 
1.0705-3 

7.0188-5 

1 0 T H L 
0=-3.6210*0 

11861-2 
5.3286-2 
2.6111-2 
7.9250-3 
1.2501-3 

8.2279-5 

H T H L 
0=-3.6230*0 

24872-4 
2)6)3-3 
3.3926-3 
24)68-3 
S.9766- 4 

5)652-5 

CONT..L 

0=37260*0 

2.3983-2 
6.[748-] 
).3374*0 
t.6986*0 
).7041*0 

1.6874*0 

H0-92 

'MEL** 
0=-).5090*0 
5 2 ) 4 5 - ) 
).0007*0 
).2276*0 
).6259-0 
].7477-0 
).7807-0 
).7)65-0 

).6883-0 



CROSS SECTtON 

TABLE A2.2A 

Mo-94 

nt^h]ai n?? 

l.umnj. 
].'uimo< 
y.iiOiiu-
3.0000-
4.0000-
5.0000-
f,.nno[)< 
H.mnm-

r, - i 
f, - ? 
6 - 3 
5 - 4 
6 - 5 
6 - 6 
r, - 8 
[. i 

M M - 6 
M M * 6 
M M - 6 
M M - 6 
0000-6 
0000- 6 
0000- G 
01100.7 

.nono- <-[.5000-7 

) ST L 
9 8.7100-t 
t.C847 

8.2436 
9)242-

6*!'797 

3.50)9-

) 
) 
] 

2 

4 

5 

2 N 0 L 
0= [.5740-0 

[.[504-i 
20576- [ 

4.9245-2 

7!)78[ 4 

4.2046 5 

3 R0 L 
0=1.7400-0 

2852)- 2 
[.0537- [ 
5-2373-2 
[8696-2 
7.5452-3 
).429)-3 
l.?32[-4 

8.5331 6 

4 T H L 
0=-[.8640-0 

[9562-2 
2 6 ) 9 2 ) 
[5564-1 
5.856)- 2 
2.42)8-2 
4.9404-3 
6.[309- 4 

3.3049-5 

5 T H L 
0=-2.0670-0 

[725t-[ 
[4247- t 
5.4423-2 
2.2738-2 
4.7755-3 
5.98)4-4 

32628-5 

6 TH L 
0=2.3000*0 

4.9758-2 
7.4324-2 
35388-2 
)6335-2 
4.4054-3 
6.4590-4 

3.9893-5 

7 T h L 

0:23930-0 

6.2454-2 
).)835] 
4.7805- 2 
20373-2 
45)36-3 
57333-4 

3.)935-S 

8 T H L 

0=2.4230-0 

).2996-3 
7.4082-3 
8.H62-3 
4.9505-3 
2.08))-3 
4.]834-4 

3.)69)-5 

9 TH L 
0=2.5340-0 

28)4)- 2 
tOS73-) 
6.5952- 2 
2.7)56-2 
5.4440-3 
65236-4 

36349-5 

)0THL 
0=25680*0 

)6)79-2 
S.8047- 2 
30579-2 
t.4526-2 
4.]429-3 
6)774-4 

39049-5 

H T M L 
0=-2.6080*0 

4.8573-4 
5.4456-3 
66796-3 
4.3479-3 
).95))-3 
4.0096-4 

3.]]40-5 

C0MT.L 

0=299)0*0 

5.6098- ) 
].2784*0 
].5935*0 
).7423*0 
].7)48*0 

[7)04*0 

[MELB 
0=-8.7)00) 
) 6 8 4 2 ) 

8.2436) 
).0755*0 
).4506*0 
).6926*0 
].7780*0 
).8)98*0 
).7937*0 
t.722)*0 

).7)06-0 

TABLE A2.27 

Mo-95 

naTfR)Hl.;)423 
CROSS SECTtOM 

2.0000-
3.0000-
4.0000-
5.0000* 
6.0000-
8.0000-

t.UOOO-
[.5000* 
2.0000* 
3.0000* 
4.0000-
'...0000* 
u.0000-
80000-

i.noco-

EHERGY 

5-3.0000* 
5-4.0000-
5-5.0000* 
h -6.0000-
5-8.0000-
5-[.0000* 

6-1.5000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6 - 5 0 0 0 0 -
6-6.0000* 
6-8.0000* 
6-1.0000* 

7-;.sooo-

5 
5 
5 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

] ST L 
Q=-2.0394) 
2.0245-
5.0067 
6)452-
6.4203-
62592 
5.[045 

2.9945-
).7)83 
9.4463-
3.9620 
1.6462 
5.3458 
?[[22-
t.4)3)-

8.4460-

2 
7 
2 
3 
3 
4 

6 

2 NO L 
0=7.6583) 

4.2596-
2.5764-

3.3329-
22509-
).)730-
4.9)64-
2.109)-
7.4062 
29521-
2)645-

[.3440-

3 

) 
) 
) 
; 
2 
2 
3 
3 
4 

5 

3 RO L 
0=7.8620) 

27972-
4.)274-

7.0)88-
5.433)-
3.5846-
[7073-
7.3H3E 
2.5463 
[0094-
7.0)84-

4.2199 

5 
2 

2 
2 
2 
2 
3 
3 
3 
5 

6 

'4 TH L 
0=-8.2065] 

68)37-

)5768-
[[899-
7.1053-
3.2084-
[.37)4 
4773)-
)8946 
)3374-

6.07S9-

2 

) 
) 
2 
2 
2 
3 
3 
4 

6 

5 TH L 
0=-9.4780) 

660)7-

]8999-
[98)7-
).0t52-
4.J637-
)9)96-
7)280-
2.8596-
22652-

14266-

3 

) 
) 
) 
2 
2 
3 
3 
4 

3 

6 T H L 
0=-)039)*0 

2.9990-2 
4.4004-2 
3.0907-2 
)5302-2 
6.6709-3 
2.4266-3 
9.6365-4 
6.8428^5 

4.]460-6 

7 T H L 
Q = -).0b<t0*0 

).0722) 
[.S679-] 
9.0530-2 
39608-2 
].7207-2 
6.2)42-3 
2.47S6-3 
).8203-4 

).])08-5 

8 TH L 
0=-)074)*0 

).)30)-t 
[.B07S-[ 
[.0[06-[ 
43404-2 
).8989-2 
6.9656-3 
2.7832-3 
2.))42-4 

).3)44-S 

9 T H L 
0=).2225*0 

3.4806-2 
) 3 0 0 0 ) 
82892-2 
36888-2 
)6223-2 
6.0)67-3 
2.3997-3 
[.7879- 4 

).<0983-5 

)0THL 
1) = -).3)00*0 

40027-3 
30360-2 
260)5-2 
).34SS-2 
6.0)2)- 3 
23029-3 
9.)6)8-4 
6.6450-5 

4.0700-6 

))THl. 
0=-).3760*0 

3.5780-3 
5..'9)9-2 
5)743-2 
25080-2 
).[202-2 
4.2888-3 
[.7088-3 
[.2606-4 

7.7733-6 

CONT. L 
0=).6200*0 

7.)83S-
7.7823-
t.3695* 
)6203* 
[.7338* 
).7S)4* 
).7225< 

[7236* 

2 
) 
0 
0 
0 
0 
0 

0 

]NELH 
0=-2-0394-) 
20246- ) 
5.0067- ) 
6.)452-i 
6.4203-1 
6.302]-! 
8-84]) t 

[-3444. 0 
).6256*0 
1.7777-0 
).8)74. 0 
).6)7)-0 
[.8067*0 
).78QS*0 
)72^7* 0 

t.7237. 0 

TABLE A2.28 

Mo-96 

HRTER]HL=)424 
CROSS SECTtOM 

60000* 
8.0000* 

).0M0* 
[-5000* 
20000* 
3.0000* 
4.0000* 
5.0000* 
60000* 
8.0000* 

[0000* 

EWERCT 

5-8.0000* 
5-).0000* 

6-).5000* 
6-2.0090* 
6-3.0000* 
6-4.0000* 
6 -S.0000* 
6 - 6 0 0 0 0 * 
6-8.0000* 
6-).0000* 

7-].5000* 

5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

) St L 
0=-7.7830-) 
3.0678-
4.8930-

8.8028-
6.994)-
3.69)3-
].S933-
S392)-
)8298-
4.7928-
4.7336-

22235-

3 
) 
) 
) 
) 
] 
2 
2 
3 
4 

5 

2 10). 
0=-).)479*0 

9.0598-2 
) 9 2 5 4 ) 
].)23)-] 
4.7)68-2 
[49SS-2 
4.9740-3 
)3))8-3 
)282)-4 

5.6078-6 

3 R 0 L 
0=).4978*0 

23958- ) 
2.6504- ) 
[2567- ) 
4.5)93-2 
[5908-2 
4.26[8-3 
4.43H-4 

2.)3))-5 

4 T H L 
Q=).6260*0 

[2680- ) 
24)03-) 
))972-] 
4.3SS9-2 
)5493-2 
4)687-3 
43704-4 

2.[)40-5 

S T H L 
0=-).6280*0 

60908-2 
).[754-1 
7.05)5-2 
337)4-2 
)3994-2 
4)266-3 
49337-4 

26087-5 

6 T H L 
0=).8695*0 

5.5)98-3 
82)3)- 2 
6)35)- 2 
3.0636-2 
).3083-2 
3.9053-3 
4.77)9-4 

256)7-5 

7 T H L 
0=-).9783*0 

)28)6-6 
).08)7-[ 
8.7257-2 
3.7250-2 
)47)]-2 
4.t77)-3 
4.7429-4 

2.4378-5 

8 T H L 
0=20956*0 

).)050-) 
98582-2 
3.7407-2 
[3969-2 
38348-3 
4)326-4 

2.0495-5 

9 T H L 
0=-2.2[90*0 

3.7227-2 
4.92[6-2 
262)0-2 
))797-2 
35963-3 
4.5258-4 

24928-5 

)0THL 
0=-2.2346-0 

6.5)6)- 2 
97)79-2 
52306-2 
).8648-2 
4.6332-3 
4.6)83-4 

2.2986- S 

H T H L 
Q=-2.4262*0 

2778)- 2 
6.6085-2 
3.0833-2 
).3009-2 
3.8079-3 
4.4479-4 

23568-5 

COMT. L 
Q=-2.54)0*0 

5.443S-
7.]))2-
[.3534* 
).65S6* 
1.7537* 
)724S* 

).7368* 

2 
) 
0 
0 
0 
0 

0 

)"ELH 
0=7.7830) 
3.0678-3 
4.8930) 

9.1088- 1 
).3248*0 
).6)0)*0 
].7577*0 
).8032*0 
).8324*0 
].8039*0 
[.7303* 0 

].7372*0 



TABLE A2.2? 

Mo-97 

MTER!H!.=142S 
CROSS SECTION 

4.0000* 
S.OOOO* 
60000* 

a.oooo* 

gg
gg
gg
gg
 

1.0000-

ENERGY 

5-5.0000* 
5-6.0000* 
5-8.0000* 
5-1.0000* 

6 -[.5000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6-5.0000* 
6-6.0000* 
6-8.0000* 
6-1.0000-

7-).5000* 

r 
7 

1 ST L 
0=4.8090-) 
26058-
).699t-
3.6796-
3.)047-

2-0780-
).3673-
6.6376-
25872-
).0228-
2-6822-
).1146-
54577-

29315-

! 

6 

2 WO L 
0=-6.5820-1 

1.2257-
39500-

3.4911-
21062-
9.3479-
35722-
i.4324-
4.2)39-
)6372-
8.6366-

4.7584-

] 
) 
1 
) 
2 
2 
2 
3 
3 
5 

6 

3 RO t 
0=-6.7960-1 

17222-
7.2989-

6.9838-
S.S729-
3)668-
[2772-
5.098)-
14793-
5.7217-
2-8116-

1-5081-

2 

2 
2 
2 
2 
3 
3 
4 
S 

6 

4 TH L 
0=7.1900-1 

28990-
2.5514-

2-7464-
1.8170-
84833-
32161-
12852-
37355-
1.4486-
7.4179-

4.0141-

2 
1 

1 
) 
2 
2 
2 
3 
3 
5 

6 

5 1H L 
Q=:-7.2110-l 

)5672-
1.4462-

)6117-
).)846-
6)056-
2.379)-
94956-
27545-
1.0667-
5.3442-

2.8809-

2 
1 

1 
1 
2 
2 
3 
3 
3 
5 

6 

6 TH L 
0=8.8800-1 

7.2866-

4.6240-
4.7714-
28229-
1.1738-
4.7395-
1.4217-
55055-
2.7579-

1.4659-

3 

2 
2 
2 
2 
3 
3 
4 
5 

6 

7 TH L 
0=1.0246*0 

13597-1 
16780-1 
7.8914-2 
3))07-2 
12681-2 
3.9091-3 
15224-3 
83274-5 

4.6329-6 

8 T H L 
0=).0926-0 

4.6820-2 
90181-2 
5.0384-2 
2.0412-2 
8.3197-3 
2.5626-3 
9.9451-4 
5.1546- S 

2.6068-6 

9 T H L 
0=-l-1167.0 

8.4773-2 
].4266-1 
6.6452-2 
27651-2 
1.1533-2 
3.7775-3 
1.4779-3 
8.6348-5 

4.9145-6 

10THL 
0=12668*0 

26307-2 
1.2714-1 
6.9510-2 
28031-2 
1.1593-2 
37145-3 
14488-3 
8.1047-5 

4.5533-6 

H T H L 
0=-l.2845*0 

11815-2 
7.0409-2 
4.5159- 2 
1.8705-2 
77272-3 
2.4673-3 
9-5850-4 
S.0501- 5 

2.7702-6 

CONT. L 
0=-l.5400-0 

1.5904-
1.0039* 
15092* 
1.7061* 
1.7858* 
1.7756* 
1.7348* 

1.7502. 

1 
0 
0 
0 
0 
0 
0 

0 

1NELH 
0=-4.8090-1 
26058-3 
1 6 9 9 1 ) 
5-5244-1 
1.1855*0 

1-4198*0 
16646*0 
1-8150*0 
1-8426*0 
1-8430*0 
1-8288*0 
1-7924*0 
1-7357*0 

1-7503*0 

^ 
X3 

CROSS SECT]ON 

TABLE A2.30 

Mo-98 

MHTER1HL 

6.0000* 
80000* 

gggggggg
 

gggggggg
 

1.0000* 

= )426 

ENERCY 

S -8.0000* 
5-1.0000* 

6-1.5000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6 -S.OOOO* 
6 - 6 0 0 0 0 * 
6 - 6 0 0 0 0 * 
6-).0000* 

7-i.SOOO* 

^ 

7 

) ST L 
0=7.3490-) 
23506-2 
25536-) 

32985-1 
24)53-) 
1)882-) 
4.5002-2 
1.4133-2 
43975-3 
).0740-3 
8)409- S 

2.883)- 6 

2 N 0 L 
0=-7.8742-) 
3.7770-4 
3.5482- ) 

7.7)55-) 
6.6326-) 
3.5470- ) 
).42)3-) 
46557-2 
).4762-2 
3.6)7)- 3 
29t)0-4 

1.1215-5 

3 RO L 
0=).4323*0 

S.6259- 3 
3.0480-1 
2.6422-1 
1)503-1 
39923-2 
1-30)1-2 
32449-3 
2.7473-4 

1.0796-5 

4 TH L 
Q=-l.S10)-0 

).0S73-) 
).364S) 
72)60-2 
3.0673-2 
))625-2 
3)797-3 
30806-4 

13250-5 

S T H L 
0=1.7585*0 

4.88)6-2 
) 9 9 4 2 ) 
)-0)42-1 
36355-2 
1.2)55-2 
3.0590-3 
2.6519-4 

1.0576-5 

6 T H L 
0=19650-0 

6.9452-5 
4.40)9-2 
3-0275-2 
1.0399-2 
3.3679-3 
8.4572-4 
7.2644-5 

26992-6 

7 T H L 
Q=-2.0)76*0 

93975-2 
9006)- 2 
4.4697-2 
).4662-2 
35)07-3 
2 8620-4 

11627-5 

8 TH L 
0=2.1049*0 

10089- ) 
8.7421-2 
3 2398-2 
1.1243-2 
28659-3 
2.5423-4 

1.0335-5 

9 T H L 
0=2.2069*0 

7.8987-2 
83)33-2 
3)220-2 
).097)-2 
2.8)0)- 3 
2.5087-4 

1.0264-5 

10THL 
0=2.2240*0 

4.00)0-2 
4.80)6-2 
2.2741-2 
9-4367-3 
2671.7-3 
27626-4 

1.2554-5 

D T H L 
0=23334*0 

5)436-2 
7.7427-2 
2.9758-2 
1.0628-2 
2.7415-3 
24660-4 

1-0)77-5 

CONT.L 
0=-2.5063-0 

6.8431-2 
7.5870 1 
1.4140*0 
1.7086*0 
1.7767*0 
1.7386*0 

1-7624*0 

HO-98 

1NELH 
0=-7.3490-1 
23884-2 
6.1017-1 

1.1070*0 
13642*0 
1-5940*0 
1-7676*0 
1.6180.0 
1.6S10. 0 
18155*0 
17420-0 

17626*0 

> 

3 

TABLE A2.3! 

Mq-100 

CROSS SECTtON 
naTERtat. 

5.0000* 
60000* 
8.0000* 

t.OOOO* 
1.5000* 
20000* 
3.0000* 
4.0000* 
50000* 
6.0000* 
9.0000. 

1.0000* 

= 1427 

ENERGY 

S -6.0000-
5-8.0000* 
5-1.0000* 

6-).S000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6-5.0000* 
6-6.0000* 
6 - 8 0 0 0 0 * 
6-].0000-

7-).5000* 

S 
5 
6 

' 
7 

1 ST L 
0=-5.3560-1 
1)838-1 
59318-1 
85)25-1 

7.2832-) 
5299)- ) 
3.0678- ) 
11826-1 
27999-2 
69232-3 
1.4985-3 
9.6326-5 

9.5306- 6 

2 N 0 L 
0=-6.9440) 

4)948-2 
2.6539-1 

27636-) 
).6761-1 
96040-2 
35744-2 
8.)27)-3 
2.0014-3 
4.3363-4 
2.6462-5 

69340-7 

3 RO L 
0=).0637-0 

2.3961-1 
3.9427-) 
2.4811- ) 
1.0101-1 
2.4696-2 
6.2549-3 
1-3866-3 
9.2574-5 

3.4254-6 

4 T H L 
Q=-].136)*0 

5.7470-2 
1.5442-1 
1.3305-1 
6.4683-2 
1.9579-2 
57148-3 
).386S-3 
10438-4 

4.22)4-6 

5 !H L 
Q=).4633-0 

5.7634-4 
).9645-1 
2.0271-1 
8.7081-2 
22)82-2 
5.7544-3 
).2698-3 
89234-5 

33438-6 

5 T H L 
0=1.7657-0 

2.8247-2 
12889-1 
6.1887-2 
15))9-2 
3.8762-3 
85912-4 
5.9929-5 

2.2253-6 

7 T H L 
0=1-7704*0 

24878-2 
1.2879-1 
67076-2 
1.9425-2 
5.5)05-3 
1.2969-3 
9.7731-5 

3.8726-6 

8 T H L 9 T H L 
0=-).9081*0 0=-2.0330-0 

33725-3 
1.05S3-) 
76258-2 
2-7)69 2 
6566)- 3 
)3948-3 
9.2743-5 

3.5994-6 

3)922-2 
2-2753-2 
56475-3 
1-4828-3 
3.3369-4 
2.3490-5 

83024-7 

10TML 
0=20400*0 

9.3036-2 
6.7850-2 
1.8364-2 
S.0561- 3 
11531-3 
8.3519-5 

3.2223-6 

H T H L 
0=2.1014*0 

4.2014-2 
3.7004-2 
1.3194-2 
4.2947-3 
1.0916-3 
9.1992-5 

39341-6 

CONT. L 
0=2.6700*0 

3.9584-
8.4708-
1.5760* 
1.8029* 
1-8)32* 
1.7551* 

1.7869* 

2 
1 

n 
n 
n 0 

0 

MO-tOO 

lMELB 
0=5.3560-1 
).1638-1 
6.35)3) 
1.1)66-0 

).3023*0 
).5)9)*0 
16536*0 
17935*0 
).851)-0 
1.8788- 0 
).8308-0 
1.7564-0 

1.7970-0 



cRoss secnoM 
TABLE A2.32 ""TER'HL = )73i Tw-]8) 

Ta-181 

ENERGY 

6.0000*3-8.0000. 
8001)0.3-].OOOO. 

).OO0O. 4-].S000. 
1 5 0 0 0 . 4 - 2 0 0 0 0 . 
2.0000* 4 -.3.0000* 
3.0000*4-4.0000* 
4.0000*4-50000* 
5.0000*4-6.0000* 
6.0000-4-8.0000* 
60000* 4-).0000* 

].0000*5-].5000* 
1.5000*6-2.0000* 
2.0000*5-3.0000* 
30000*5-4.0000* 
4.0000*5-50000* 
5.0000*5-6.0000* 
6 0 0 0 0 * 5 - 8 0 0 0 0 * 

e.oooo* 5-t.oooo* 
[.0000* 6-].5000* 
1.5000*6-2.0000* 
2.0000*6-3.0000* 
3.0000*6-4.0000* 
4.0000*6-50000* 
50000*6-6.0000* 
6.0000*6-80000* 
8.0000* 6-t.OOOO. 

[.OOOO* 7-].5000* 

3 
4 

4 
4 
4 
4 
4 
4 
4 
5 

5 
5 
5 
5 
5 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

[ ST L 
0=62100-3 
2.4201-
5.0443-

7.7440-
[.0677-
14052-
17672-
2.0527-
2.2911-
2.5930-
2933)-

3.3729-
3.4480-
3.S683-
36452-
3.5972-
3.4269-
3)925-
27322-

1.6441-
66949-
2.]309-
4.6]33-
6.6159-
15045-
16237-
9.2236-

5.9711-

2 
2 

2 
1 
1 
1 
1 
[ 
1 
1 

1 
[ 
[ 
[ 
[ 
[ 
[ 
[ 

[ 
2 
2 
3 
4 
4 
5 
7 

9 

2 MO L 
Q=-l.3625-1 

2.3856-
3)832-
3.9922-
4.3921-
4.7184-
4.7825-
4.7391-
4.11G6-

22811-
7.5928-
2)204-
4.4340-
6.5321-
1.5673-
17837-
10161-

6)883-

2 

[ 
2 
2 
3 
4 
4 
5 
6 

9 

3 RO L 
0=-].5870-1 

1.8064-
6.8449-
).0)54-
[2399-
13781-
14925 
[4635 

10204-
4.9013-
17305-
4.0509-
7.9210-
[4274-
[.5727-
9)301-

60634-

2 
2 

1 
2 
2 
3 
4 
4 
5 
7 

9 

4 TH L 
0=3.0140-1 

7.7858-
1.4320-
17667-
21724-
2.2657-

145)0-
55033-
1.6678-
3793[-
7.7267-
1.4754-
17229-
1.0045-

624S0-

2 
1 
1 
[ 
[ 

[ 
2 
2 
3 
4 
4 
5 
6 

9 

5 TH L 
0=-3.3900-[ 

1.9783-
1.3088-
2.4074-
38581-
^.0441-

46211-
2.886[-
11910-
3.1168-
6.5534-
[.2379-
[406[-
8.4[2S-

5.7846-

3 
2 
2 
2 
2 

2 
2 
2 
3 
4 
4 
5 
7 

9 

6 TH L 
0=-4.8210-[ 

8.4226-
14585-
19876-
2)350-

14t90-
5.3497-
[S360-
322[0-
6.2[60-
[.[396-
[.3[[4-
7.5250-

454)3-

3 
1 
1 
1 

1 
2 
2 
3 
4 
4 
5 
7 

9 

7 TH L 
0=-4.9S[0-[ 

1.0289-
26603-
51817-
7.3583-

6.2444-
3.0097-
[.0607-
27736-
6-[86[-
[2539-
[5266-
9.2203-

S.906[-

4 
2 
2 
2 

2 
2 
2 
3 
4 
4 
5 
7 

9 

8 TH L 
0:-5.4800-1 

4.3033-
46928-
1.0294-

1.4652-
1.3033-
6.6140-
20236-
4.7541-
9.6484-
11486-
7.1670-

S.!9S0-

4 
3 
2 

2 
2 
3 
3 
4 
5 
5 
7 

9 

9 TH L 
0=-6.[S[0-[ 

[4042-
28[8S-

2.8258-
[4212-
46763-
1.0835-
21807-
4.0611-
4.7561-
27270-

1.65)6-

2 
2 

2 
2 
3 
3 
4 
5 
6 
7 

9 

10 TH L 
Q=-6.[900-[ 

3.9354-
7.7793-

68336-
3t272-
969[6-
21403-
4.2352-
7.8725-
9.[S98-
5.2767-

3-[915-

^ 

! 
4 

9 

1 [ T H L 
Q=-7.[660-[ 

3.[864- 4 
53840-3 

[3854-2 
[.[464-2 
5.2828-3 
[.7009-3 
4.3553-4 
962[9-5 
[.2424-5 
7.8764-7 

5.2657-3 

COMT. L 
0=-7.8000-[ 

4.3403-
[.8786-

9.953[-
[7824. 
2.[696* 
2.3702* 
2.4693* 
25160* 
2.4780* 
[468t* 

2.8837-

4 

) 
[ 
0 
0 
0 
0 
0 
0 
0 

[ 

)MELM 
0=-6.2)00-3 
2.420)- 2 
5.0443-2 

7.7440-2 
[.0677-t 
).4052-1 
)7672-] 
20527- ] 
2.2911- ) 
2.5930-1 
2.933t-l 

3.mi5-) 
6.8)2) ) 
8.2650- ] 
9.8510) 
).)204. 0 
t.3323. 0 
).5076. 0 
].7048*0 

2.0)06*0 
2 2 H 7 . 0 
23)02.0 
24031*0 
2.476). 0 
2.5192*0 
2.4781.0 
).468). 0 

2.8837] 

TABLE A2.33 

Th-232 

CROSS SECTtOM 
fmTERlHL 

4.0000. 
5.0000. 
60000. 
8.0000* 

t.oooo. 
15000. 
2.0000. 
3.0000. 
4.0000. 
S.OOOO* 
6-0000* 
8.0000. 

[.OOOO. 
[.5000. 
20000. 
3.0000. 
4.0000. 
S.OOOO. 
6.0000. 
8.0000.t 

10000. 
1.5000* 

= 1901 

ENERGY 

4-5-0000. 
4-6.0000. 
4-8.0000. 
4 -[.OOOO. 

5 -[.5000. 
5-2.0000. 
5 - 3 0 0 0 0 * 
5-4.0000* 
5-5.0000* 
5-6.0000. 
5-8.0000. 
S - ) 0 0 0 0 . 

g
g
g
g
g
g
g
g
 

7 -[.5000. 
7-2.0000. 

4 
4 
4 
5 

5 
5 
5 
5 
5 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 
7 

) 5T L 
i)=-4.9750-2 
4.9804-7 
4.1467-2 
[.4628-] 
2.5948- ) 

3.9603-1 
5.2261-1 
62582-1 
69635-1 
7.3161.1 
7.5003-1 
7.5554-1 
6.6987-1 

5.1690- ) 
2810]-) 
7.4736-2 
9.975)- 3 
9.302)- 4 
80769- S 
4.0442-6 
2)959-8 

5.5355-]) 
].0994-13 

2 H 0 L 
0=1.6240) 

9.4556-4 
98808-3 
3.3110-2 
6.5106-2 
1.0433-1 
1.6972-1 
2316)- 1 

26724-) 
].67]0-) 
5.6300-2 
63739-3 
8.7350-4 
8.2050-5 
4.46)4-6 
2.744S-8 

7.4037-)) 
1.5768-13 

3 M L 
0=3.3400-1 

18927-6 
11351-4 
5.8249-4 
3.0984-3 
].0464-2 

30707-2 
3.6629-2 
1.6325-2 
3)255-3 
4 H 5 9 - 4 
4.G787-S 
3)])7-6 
2.3864-8 

7.0616-1) 
1.7092-13 

4 TH L 
0=5.5780] 

22026-8 
9.966]- 7 
1.6901-5 

2.7038-4 
88350-4 
9.775)- 4 
4.1820-4 
9.967]- 5 
1.6795-5 
1.54)9-6 
1.5262-8 

49520-11 
15352)3 

5 TH L 
0=-7.30)0-) 

9.)933-
8.5209-

9.9345-
59746-
)7806-
2.5646-
2.4076-
2.098]-
10302-
5.3332-

i.3218-
25612-

3 
2 

2 
2 
2 
3 
4 
5 
6 
9 

)) 
)4 

6 T H L 
0=-7.74)0-[ 

205)8-3 
].2383-) 

2.2466-1 
).6298-] 
53569-2 
8.4747-3 
8.5990-4 
77)28-5 
3.8276-6 
2.0929-8 

53475-)) 
].0796)3 

7 TH L 
0=-7.6S20-) 

62579-
1.1239-

21971-
1.6)21-
5.3193-
8.4456-
8.5855-
7.7059-
38241-
2.0911-

S.3443-
t.0793-

4 
] 

1 
1 
2 
3 
4 
5 
6 
8 

)1 
]3 

8 T M L 
0=-8.28]0-] 

6.2628-8 

3.)400-7 
2.003) 6 
)1309-5 
1.5862-5 
95567-6 
3.4707-6 
5.3268-7 
7.1274-9 

25359-il 
].)246-)3 

9 T H L 
0=-6.7300-1 

9.4763-3 

7.8560-2 
6.6556-2 
35978-2 
6.7674-3 
7.7894-4 
7.6)63-5 
4.[052- 6 
2.57)2-8 

7.H21-11 
1.S445-13 

)OTHL 

0=-).0230.0 

)63)3-3 
7.6364-3 
7.7)80-3 
226)9-3 
3.4)0]- 4 
4.0747-5 
2.7009-6 
2)849-8 

6.7446-]) 
)6648-]3 

) ] T H L 
0=-).0450.0 

7.3533-2 
7.6458-2 
2.3662 2 
36655-3 
3.8299-4 
3.8778-5 
2)553-6 
].]782-8 

29206-)] 
6.))28-)4 

COMT. 1-
0=-).2000.0 

t-0004-
9.9280-
2.0637. 
2.400). 
2.4)52. 
24099* 
).8553* 
4.49)2-

2.322)-
8.6572-

) 
] 
0 
0 
0 
0 
0 

) 
) 
) 

TH-232 

tNELH 
0=-4.9750-2 
4.9804-7 
4.)467-2 
[4628-] 
25948-) 

3.9603- ] 
5.2356- ] 
6.3570- ) 
7.2947-) 
7.9683-1 
85493-1 
9.4023- ] 
t.2429. 0 

!.6S30. 0 
2t)60. 0 
2.4280.0 
24S88. 0 
2.42)5.0 
2.4)05.0 
1.6553.0 
4.49[2-[ 

2.322[-[ 
66572- [ 



TABLE A2.34 

Pa-233 

MHTER]RL=)9)) 
CROSS SECTtOM 

6.0000* 
8.0000* 

t.OOOO* 
[.S000-
2.0000* 
3.0000* 
4.0000* 
50000* 
60000* 
a.oooo* 

g
g
g
g
g
g
g
g
 

[.0000* 
[.5000* 
2.0000* 
3.0000* 
4.0000* 

s.oooo* 
60000* 
8.0000* 
t.OOOO* 

EHERCSf 

3-8.0000* 
3 -[.0000* 

4 -[.5000* 
4-2.0000* 
4-3.0000* 
4-4.0000-
4-5.0000* 
4-6.0000* 
4-8.0000* 
4 -[.0000* 

S-[.S0O0* 
5-2.0000* 
5-3.0000* 
5-4.0000* 
S - S.OOOO* 
5-6.0000* 
5-6.0000* 
S-[.0000* 

6-).S000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6 -S.OOOO* 
6-6.0000* 
6 - 8 0 0 0 0 * 
6 -[.0000* 

7 -[.5000* 

^ 

s 

7 

[ ST 1. 
Q=-6.7000-3 
29842-
[5234-

20489-
)9220-
[7280-
[6589-
[7079-
[7926-
2.0559-
2 2659-

2)250-
[983S-
[.7094-
[5442-
].3)9t-
)09)4-
88469-
59034-

3.8229-
[7293-
4.2497-
5-2023-
4.0474-
35632-
22086-
30037-

295)2-

2 
[ 

[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 

[ 
[ 
[ 
[ 
[ 
[ 
2 
2 

2 
2 
3 
4 
S 
6 
7 
9 

[[ 

2 MO L 
0=-S.7[00-2 

[8966-
3.8650-
6.844S-

8.9623-
[.[[83-
[2)97-
)2676-
[.[780-
[.0566-
9.4326-
7.)549-

54878-
2.9308-
7.66)4-
[0294-
6.7703-
8.5053-
5.7608-
85674-

88384-

3 
2 
2 

2 

2 
2 

2 
2 
3 
3 
5 
6 
7 
9 

[[ 

3 RO L 
0--7.[000-2 

2.8086-
[6269-

2.0520-
22S66-
2.[685-
2.0539-
[8098-
[.5509-
).3))8-
92726-

6.5239-
32388-
8.4)37-
[.0727-
8.75)8-
8.08)5-
5.24)8-
7.4796-

7.5470-

2 
[ 

[ 
[ 
[ 
[ 
[ 
[ 
[ 
2 

2 
2 
3 
3 
5 
6 
7 
9 

[[ 

4 TH L 
0=8.6500-2 

65379-

[7267-
2.[426-
2.[2SS-
2.0043-
[747[-
[.4776-
[222[-
8.23S2-

S.[7S3-
2.[62[-
5)788-
7.073)-
7[0t5-
7.S769-
4.9928-
6.820[-

7.0966-

2 

[ 
) 
[ 
[ 
[ 
) 
) 
2 

2 
2 
3 
4 
5 
6 
7 
9 

)) 

5 TH L 
0=9.4700-2 

9.1407-

[.3tSS-
[.9588-
2.0305-
[.9779-
[.7382-
[.465t-
[.2000-
7.9342-

4.8320-
).94[6-
4.5083-
5.9346-
56804-
5.8463-
3.7709-
S.04S9-

S.[3S6-

3 

2 

2 
2 
3 
4 
S 
6 
7 
9 

[[ 

6 TH L 
0=-).0370-[ 

3.9609-
9.)669-
).03B4-
).080S-
).O042-
9.03)5-
7.989)-
5.8)43-

3.9796-
[.8[2S-
4.6228-
67373-
72738-
8)645-
5.5459-
7.8355-

8.4278-

2 
2 
) 
) 
) 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

)) 

7 TH L 
Q=-].0900-) 

3.))39-
[.[404-
2229]-
3.4037-
3.8202-
3.9305-
3.9483-
3.2595-

25t56-
[.2704-
3.4847-
S5023-
6.5043-
7.7767-
5.4852-
8tO[S-

9.t047-

3 
2 
2 
2 
2 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

[[ 

a TH L 
0=-[.6330-[ 

[.7334-
)7394-
5.260)-
823SS-
)0974-
)435)-
)S7S4-

[7323-
[2289-
3.8485-
5.68S8-
5-6554-
6.398[-
49248-
82548-

9)852-

4 

-

9 TH L 
0=-[.6920-) 

[.5673-
7.2[S[-
93055-
8.9825-
7.9752-
67728-
4.580S-

2.8045-
)t22t-
2.5869-
33568-
3.[377-
3.[707-
20243-
2.6755-

2.6960-

2 
2 
2 
2 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

[) 

[0 TH L 
Q=-[.6000-[ 

[.5667-
[7)59-
2.9849-
3.4459-
3.6325-
3.8048-
34063-

3)225-
)96)4-
S.8)46-
8)606-
7.45S3-
7.7050-
55253-
8.7[27-

9.3203-

3 
2 
2 
2 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

H 

)) TH L 
0=-2.0]70) 

6.970S-
[.2559-
[2823-
[.[7)9-
[Ot86-
7.0563-

4.4453-
)840)-
43566-
5.8003-
S.S843-
5.7700-
3735)-
5.0075-

S.))02-

2 
) 
) 
) 
) 
2 

2 
2 
3 
4 
5 
6 
7 
9 

)) 

CONT. L . 
0=-4.0000-) 

2.8709-
)i252-
284[[-
4.99)9-

9.4435-
[3926* 
[.5587* 
[.4438* 
[3699* 
[3650* 
).)83S* 
7.3960-

3.9554-

2 
) 
) 
) 

) 
0 
0 
0 
0 
0 
0 

) 
) 

[NELH 
0=-6.7000-3 
29842-2 
).5234-[ 

2.0489- ) 
).9220-[ 
[.7280-1 
[.6589-t 
).7079-[ 
).9))6-) 
2.7233-} 
5.3224-) 

8.5426-) 
).0665*0 
).3054*0 
).5544*0 
).5429-0 
).49)0* 0 
[.5078*0 
)39t7. 0 

[5659*0 
).6879*0 
).6352*0 
).4S44*0 
).37)0-0 
).36S[*0 
).)835-C 
7.3980- ) 

39554-) 

> m 
?3 

> 

9 n. 

TABLE A3.35 

U-234 

CROSS SECTtOM 
MUTER!!)). 

4.0000* 
S.OOOO* 
6.0000-
8.0000-

].0000-
[5000-
20000* 
3.0000-
4.0000* 
S.OOOO* 
60000* 
8.0000* 

[.0000* 
[.SOOO* 
2.0000* 
3.0000* 
4.0000* 
S.OOOO* 
6.0000* 
8.0000-

i.OOOO-

= [92) 

EMEROt 

4 -S.0000-
4 - 6 0 0 0 0 * 
4-8.0000-
4-[.0000-

S-[.5000-
5-2.0000* 
5-3.0000* 
5-4.0000-
5 -S.0000* 
5-6.0000* 
5-8.0000* 
S-[.0000-

g
g
g
g
g
g
g
g
 

S
g
g
g
g
g
g
g
 

7-[.S000-

4 
4 
4 
S 

5 
S 
5 
5 
5 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

[ ST L 
0=4.4000-2 
[.[457-
7.039S-
].S69[-
2.5323-

3.76)0-
50)67-
6.)466-
6.7432-
6.6369-
62548-
S.06H-
4224[-

3.0029-
[.4569-
4.6906-
5.6223-
S.[368-
3.7339-
)83S7-
[.29[7-

).7[74-

2 
2 

2 
3 
4 
5 
6 
8 

)0 

2 N 0 L 
0=-).4400-t 

4.8466-6 
2.0488-3 
[3[64-2 
39325-2 
67047-2 
9.3944-2 
[.[400- [ 
[4372-] 

[4592- t 
93037-2 
3.4534-2 
4.S335-3 
4.6954-4 
3.9t54-5 
2.0973-6 
)6532-8 

23)06-)0 

3 R 0 L 
0=-29700) 

4.04)3-9 
[.2776-5 
[.[935-4 
5.7265-4 
20892-3 
6.7)70-3 

).6283-2 
).8999-2 
9.0972-3 
[.6459-3 
2.2)27-4 
24)09- S 
[.4977- 6 
).4[)8-6 

2t766-[0 

4 T H L 
Q=-4.9900-[ 

2.0)76-8 
935)5-7 
).32)8-5 

[.6334-4 
4.7)33-4 
4.7)6S-4 
22379-4 
5630)- 5 
9.602)- 6 
7.2939-7 
8.53)5-9 

[.5272)0 

S T H L 
0=-7.9000-) 

3.6348-4 
7.6229-2 

[.0672- ) 
6.0023-2 
2.0909-2 
2735t-3 
2.8266-4 
223)5-5 
).)026-6 
7.4636-9 

).0064)0 

6 T H L 
0=-a.)]00) 

27423-2 

4.7394-2 
2849S-2 
).0S60-2 
[.4536-3 
[.3656-4 
9.5383-6 
4.5095-7 
30tO[-9 

40357-t) 

7 T H L 
0=8.4960) 

2.[760- 2 

67666-2 
5.2226-2 
20895-2 
3.3784-3 
4.0642-4 
3.6009-5 
[8742-6 
[3S[[-8 

[.9203)0 

8 T H L 
0=6.5)60) 

34784-2 

).0)29-] 
7.5)06-2 
3.03)4-2 
4.7)65-3 
4.7477-4 
3.4548-5 
).6844-6 
)2)S[-8 

).6S09-[0 

9 T H L 
0=-9.2690-[ 

7.62)8-3 

80437-2 
687)8-2 
28460-2 
4.5968-3 
4.700)- 4 
34278-5 
).6695-6 
[2)03-6 

[6439)0 

)OTHL 
0=-94800) 

6.3663-4 

279)9-2 
3S83)-2 
[.7768-2 
3.S7S4-3 
4)4)4-4 
3.4670- S 
1.8564-6 
).538S-8 

22095)0 

))THL 
0=9.6500) 

t.0754-3 

5.0809-2 
5.4774-2 
24765-2 
4.47)7-3 
4.8336-4 
37)42-5 
).8787-6 
[4442 6 

20[[[-[0 

COMT.L 
0=-[.0600-0 

) 3 t 5 6 ) 
62[46-[ 
[.075)-0 
[.2S57. 0 
[.2657-0 
).)SS8-0 
5.3823 ) 
3)837 ] 

36450- ) 

U-234 

)MELB 
Q=-4.4000-2 
).)457-2 
70395-2 
)S69)-) 
2.5323) 

3 7 6 ) 0 ) 
50372- [ 
6-2783- t 
7.)365-[ 
7.3[06-[ 
7.2000- [ 
62256- [ 
7.4440- [ 

).[322-0 
).3)90-0 
t.3487. 0 
)2972- 0 
).2702-0 
!)S6)-0 
5 3825-) 
3)837-) 

36450- [ 



TABLE A!. 3d 

U-235 

CROSS SECTtOM 
MHTER[RL=)922 

ENERGY 

8.0000* )-).OOOO* 2 

).0000*2-).5000*2 
[.5000*2-2.0000*2 
2.0000*2-30000*2 
3.0000*2-4.0000*2 
4.0000*2-50000*2 
5 0 0 0 0 * 2 - 6 0 0 0 0 * 2 
6.0000*2-80000*2 
8.0000* 2-).0000* 3 

[.0000* 3 -t.5000* 3 
[5000*3-2.0000*3 
2.0000*3-3.0000*3 
3.0000*3-4.0000*3 
4.0000*3-50000*3 
50000*3-6.0000*3 
6.0000*3-8.0000*3 
6.0000* 3-].0000* 4 

[.0000* 4 -[.5000* 4 
[.5000*4-2.0000*4 
2.0000*4-3.0000*4 
3.0000*4-4.0000*4 
4.0000*4-50000*4 
5.0000*4-60000*4 
6 0 0 0 0 * 4 - 8 0 0 0 0 * 4 
8.0000* 4 -[.0000* 5 

[.0000* 5 -[.5000* 5 
[.5000* 5 - 2-0000* S 
20000*5-3.0000*5 
3.0000*5-4.0000*5 
4.0000*5-5.0000*5 
5.0000*5-6.0000*5 
6.0000*5-8-0000*5 
8-0000- 5 -[.0000* 6 

[.0000* 6 -[.5000* 6 
[.5000*6-2.0000*6 
20000*6-3.0000*6 
3.0000*6-4.0000*6 
4.0000*6-5-0000*6 
5.0000-6-6.0000*6 
6.0000*6-80000*6 
80000*6-).0000* 7 

[.0000* 7 -[.5000* 7 

[ 5T L 
0--80000-S 
[.8548-8 

7.242)- 8 
[2896-7 
[.677S-7 
2.4429-7 
2.8633-7 
3.[984- 7 
35962-7 
4.0)66-7 

4.SSS4-7 
5)208-7 
57087-7 
6.274)- 7 
).3034-6 
3.6152- 6 
7.59)2-6 
[5299-5 

8.7)86-5 
2))29-4 
40089-4 
7.2433-4 
[.)307-3 
[.27)4-3 
[.7564-3 
27554-3 

48)27-3 
7.76)0-3 
).2)25-2 
].8078-2 
2.)60)-2 
22746-2 
2.3027-2 
2)488-2 

).68)8-2 
[0)24-2 
3.3)9]- 3 
4.7256-4 
S.4)67- 5 
56426-6 
6.6304-7 

2 MO L 
0:-).3)00-2 

[74)2-
[4533-
2.7494-
42388-
54039-
5.3672-
5.945)-
7.0739-

7.53)6-
7.5339-
7.)986-
7.302)-
7.0[25-
6.3838-
57[78-
4.9288-

3.5424-
[.9749-
6.2482-
8.767[-
]0080-
].0S6S-
)2466-

3 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
3 
4 
4 
5 
6 

3 RO L 
0:4.6200-2 

9.4628-
7.4668-
[.3034-
[.8684 

2.3436-
2.5)07-
2.3068-
233)7-
2.26)3-
2.036)-
[7999-
).S939-

].]044-
5.3907-
[.4938-
[.8057-
[.865[-
[-8072-
2.07[S-

3 
2 

[ 
2 
2 
3 
4 
5 
6 

4 TH L 
0=5.[700-2 

255)3-
7.2HS-
[076)-

[3670-
[.S)76-
[.4474-
1.4003-
[2952-
).)3)7-
96495-
7.9996-

5.3945-
2.7778-
8.4050-
[.)S35-
]33[9-
].4]]0-
[6783-

2 
2 
[ 

2 
2 

2 
2 
3 
3 
4 
S 
6 

5 TM L 
0=-6.[700-2 

5.S798-

).3032-
).672t-
].6S)5-
[.6473-
].S6)S-
].37S6-
].)76)-
9.8335-

6.4845-
3.)706-
9.2968-
[2665-
[.4849-
].60)6-
].92SS-

2 

2 

2 
2 
3 
3 
4 
5 
6 

6 TH L 
0=-[.0300) 

2.878[-
7.3435-
97[9)-
).)9SO-
)2966-
)2693-
)2364-
)2)36-

8.6269-
4.3344-
).2)07-
[.S079-
[6)76-
)6226-
[9033-

2 
2 
2 

2 
2 
2 
3 
4 
5 
6 

7 TH L 
0=-].2930-[ 

8.594[-
6)606-
9.)837-
)068S-
[.0624-
966[6-
6S607-
7304[-

5.0532-
26647-
8)666-
))3[0-
)3[29-
)3972-
)6655-

3 
2 
2 
t 
) 
2 
2. 
2 

2 
2 
3 
3 
4 
5 
6 

8 TH L 
Q=-).5040-) 

4.7568-
[.0465-
].23[8-
)2687-
].)763-
[0542-
92697-

6)944-
2.9673-
8.6352-
[)962-
[.4446-
).60)2-
].956)-

2 

2 

2 
2 
3 
3 
4 
5 
6 

9 r n L 
0=-).7000-[ 

2.822)- 3 
[.9S46-2 
35735-2 
4.6906-2 
53332-2 
6.[778- 2 
7.[499- 2 

5.6966-2 
2.9266-2 
6.4448-3 
[[[[2-3 
).260)-4 
t.3247-5 
].60[8-6 

)OTM[. 
Q=-].7)40) 

).S997-2 
6.3464-2 
[.)5[4-] 
)-2)8[-[ 
),[38[) 
[;02)2-[ 
8.863[-2 

60228-2 
3.0239-2 
89929-3 
[.2374-3 
[4589-4 
[S82[-5 
).9077-6 

]] TM t. 
0--).9700-[ 

[7768-
3.0644-
54465-
6.547[-
67779-
6.8N4-
6.6977-

4.7S26-
2.3[46-
6.8643-
99875-
[2686-
[4625-
[8239-

4 
2 
2 
2 
2 
2 
2 

2 
2 
3 
4 
4 
5 
6 

CONT. L 
0=-9.0000-1 

7.7662-

3.9705-
[.[478-
[.7784* 
2.0870-
2.0808* 
[.87[9* 
[.[368* 
4.8055-

2.5[33-

3 

[ 
0 
0 
0 
0 
0 
0 
[ 

[ 

U-235 

!NELB 
0=-8.0000-5 
[.8548-8 

7.242[-8 
[.2896-7 
[.8775-7 
2.4429-7 
28633-7 
3.[984- 7 
3.5962-7 
4.0)66-7 

4.5554-7 
5.[208- 7 
57087-7 
6.274[-7 
[3034-6 
36[S2-6 
7.59[2-6 
[.5299- 5 

[6284-3 
[.4744-2 
27894-2 
4.3H2-2 
64633-2 
[.SS[2-[ 
2.6367- [ 
4.2374- [ 

6-t888-[ 
9.5474- [ 
[.0834. 0 
[.2930-0 
1.4S[7. 0 
[.4977.0 
[.5037.0 
[.47[5. 0 

[4838-0 
[.7269-0 
[.9557-0 
2.[[[6.0 
20837-0 
[.8722-0 
[.[368-0 

< 

r 

TABLE A2.37 

U-238 

CROSS 3ECU0" 
HHTERtHL 

4.0000-
5.0000* 
6.0000* 
8.0000* 

)0000* 
].S00O* 
20000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 
80000* 

[.0000* 
[.SOOO* 
2.0000* 
3.0000* 
4.0000* 
50000* 
6.0000* 
8.0000* 

[.0000* 
[.5000* 

= )923 

EMERGf 

4 -S.0000* 
4-6-0000* 
4-8.0000* 
4 -[.0000* 

5 -[.SOOO* 
5 - 2 0 0 0 0 * 
5-3.0000* 
5-4.0000* 
5 - 5 0 0 0 0 * 
5-6.0000* 
5-8.0000* 
5 -[.0000* 

6-[.S000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6 - 5 0 0 0 0 * 
6-6.0000* 
6 - 8 0 0 0 0 * 
6-[.O0OO* 

7 -[.5000* 
7-2.0000* 

4 
4 
4 
5 

5 
5 
5 
5 
5 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 
7 

] ST L 
a=-4.4700-2 
24743-
[.6067-
36998-
5.8084-

7.76)9-
[00))* 
[220)* 
[3808* 
).46)8* 
).SOOS* 
)4362* 
).20)7* 

7.2080-
).8))S-
).26)8-
0.0000* 
00000* 
0.0000* 
00000* 
0.0000* 

0.0000* 
0.0000* 

2 
[ 
[ 
[ 

[ 
0 
0 
0 
0 
0 
0 
0 

) 
) 
2 
0 
0 
0 
0 
0 

0 
0 

2 MO L 
0=-).4800) 

)S787-
26283-
)8297-
55)34-
).)042-
)7890-
2.8334-
3740S-

3.646)-
))552-
8.3033-
0-0000* 
00000* 
0-0000* 
0.0000* 
0.0000* 

0.0000* 
0-0000* 

6 
3 
2 
2 
) 
) 
) 
) 

) 
) 
3 
0 
0 
0 
0 
0 

0 
0 

3 RO c 
0=-3.)000-[ 

9.564[-
t.482t-
6.S60[-
4.4664-
[.5336-

4.[660-
2.[832-
)9693-
0.0000* 
00000* 
00000* 
0.0000* 
0.0000* 

00000* 
0.0000* 

6 
4 
4 
3 
2 

2 
2 
3 
0 
0 
0 
0 
0 

0 
0 

4 TM L 
0=5.2000) 

8.459a-
).2568-
)6869-

3.2860-
3.2454-
7.J373-
0.0000* 
00000* 
0.0000* 
00000* 
0.0000* 

0.0000* 
0.0000* 

9 
6 
5 

4 
4 
5 
0 
0 
0 
0 
0 

0 
0 

S T H L 
0:-6.8000-[ 

).03S3-] 
36999-) 

3.0774- ) 
8.6908-2 
6.6)])- 3 
00000*0 
0.0000*0 
0-0000*0 
00000*0 
0.0000*0 

0.0000*0 
00000*0 

6 T M ) . 
0=-7.3200) 

).)4)6-2 
[4[05-] 

2)080- ) 
768)2-2 
6.26)2-3 
00000*0 
0.0000*0 
0.0000*0 
00000*0 
0.0000*0 

00000*0 
0.0000*0 

7 T H L 
0=7.9000) 

0.0000*0 
0.0000*0 

)6762-7 
4.295)- 7 
7.3886-7 
0.0000*0 
00000*0 
0.0000*0 
00000*0 
0.0000*0 

00000*0 
0.0000*0 

8 T M L 
0=8.3800) 

2.)S)7-3 

2.7637-2 
).7949-2 
).899)-3 
0.0000*0 
0.0000*0 
0.0000*0 
0.0000*0 
00000*0 

0.0000*0 
n.OOOO* 0 

9 T H L 
0=-93900) 

).)806-2 

t.7954-] 
8.5225-2 
80737-3 
0.0000*0 
0.0000*0 
0.0000*0 
0.0000*0 
00000*0 

0.0000*0 
0.0000*0 

)OTML 

0=-9.6600-[ 

3.2643-3 

[.S98)-[ 
8)948-2 
7.8996-3 
0.0000*0 
0.0000*0 
0.0000*0 
0.0000*0 
0.0000*0 

0.0000*0 
0.0000.0 

))THL 
0=).0060.0 

5.8936-2 
3.0)05-2 
2.8502-3 
0.0000.0 
0.0000*0 
0.0000*0 
00000*0 
0.0000*0 

0.0000*0 
0.0000*0 

COMT. L 
0=-].5000*0 

[.5328* 
2.2)67* 
2.])80* 
2.0335* 
).932S* 
1.3562* 
5.5050-

2.7750-
4.3800-

0 
0 
0 
0 
0 
n 
[ 

[ 
2 

U-238 

[MELB 
0=4.4700-2 
24743-2 
[.6067- [ 
3.6998- [ 
5.6084- [ 

7.7620- ) 
).0037*0 
).2364*0 
[.4359*0 
[.5724*0 
).6803*0 
].8390*0 
2))94*0 

25009*0 
2.72H*0 
2.3334*0 
2t)80*0 
2.0335*0 
[.9375*0 
].3562*0 
550S0 t 

27750- ) 
4.3600 2 

^ 
H) 



CROSS SECTtOM 

TABLE A2.3B 

Np-239 

MaiER)HL=)93) 

ENERGY 

30000-4-4.0000-
4.0000*4-50000* 
50000*4-6.0000* 
6.0000* 4 -a.oooo* 
8.0000* 4-).0000* 

).0000*S-).5000-
].5000* 5 -2.0000* 
20000*5-3.0000* 
3.0000*5-4.0000* 
4.0000*5-5.0000* 
5.0000*5-6-0000* 
60000*5-8.0000* 
8.0000* S-).0000* 

t.0000*6-).5000* 
).5000*6-2.0000* 
20000*6-3.0000-
3.0000*6-4.0000* 
4.0000*6-5.0000* 
5.0000*6-6-0000* 
6.0000*6-90000* 
8.0000* 6 - )0000* 

[0000* 7-].5000* 

4 
4 
4 
4 
5 

6 
5 
5 
5 
S 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

] ST L 
0=-3)]40-2 
) 0 0 6 S ) 
2.9)52-] 
4.0)72- t 
5)692- ) 
5.6457- ! 

5 9 2 3 0 ) 
5 9 6 ) 7 ] 
5.7003) 
5.0)62) 
4.)522) 
3 2 7 0 3 ) 
2)7)2-) 
)223)-) 

6.0569-2 
t.9679-2 
4.[782- 3 
5.6884-4 
6.5595- 5 
7.6259-6 
5.0767-7 
60642-9 

60)05-)) 

2 N 0 L 
Q=-7.))20-2 

8398)- 3 
7.8667-2 

) 6 7 6 4 ] 
2.3079- ) 
258)6-) 
2.5030- ) 
2.2))6-) 
)8442-[ 
).3)44-t 
80746-2 

43])2-2 
t.55)7- 2 
3.5)32-3 
5.0744-4 
6.)846-5 
7.476)- 6 
S.)274-7 
6.3652-9 

6.4875-)) 

3 R 0 L 
0=74670-2 

].806)-2 
224)6-) 

3.5)90-] 
4.)329-) 
4.)0S3-t 
3.7394- ) 
32057- ) 
2.S744-) 
).7])2] 
95479-2 

4.6523-2 
].4768-2 
3.2)72-3 
4.7)42-4 
5.7205- 5 
6.6956-6 
4.3802-7 
5.0340-9 

4.9224-]) 

4 T H L 
0=-].]766) 

93968-3 
4)7)2-2 
6.5294 2 
75205-2 
7S)33-2 
69776-2 
5.6495-2 
4.02)3-2 

2.425) 2 
).0))8-2 
2.5)30-3 
3953)- 4 
5.2048-5 
66288-6 
4.7248-7 
6.[594-9 

6.497)-]) 

5 T M L 
0=-]2300) 

45896-2 
20976- ) 
2.6625- ) 
2.6688-) 
2.4080- ) 
20)76-) 
)4088- ) 
8-2640-2 

4.]809-2 
).4002-2 
3.)8S7-3 
4.89)0-4 
6)8S9-S 
7.4420-6 
4.9728-7 
5.8789-9 

S.87S3-]] 

6 I M L 
0=-]7305] 

).3594-2 
6))73-2 
[0805- ) 
)))5)-) 
[.0287- ) 
7.9460-2 
5)74]- 2 

284)5-2 
).0647-2 
26287-3 
43583-4 
5.859)- 5 
7.3224-6 
5.0308-7 
6)680-9 

6.3468-]) 

7 'HI. 
0:-2.4)40) 

3.3742-3 
).8563-2 
2.9032-2 
3.3274-2 
30934-2 
2.3900-2 

].4992-2 
6.6305-3 
).847)-3 
3.4)24-4 
4.9758-5 
6.5324-6 
4.6477-7 
59622-9 

6.3607-)) 

8 TH L 
0=-32000] 

).6878-
6.3450-
6.6446-
9.]882-
8.2623-

6.0957-
3.3007-
)0679-
233)6-
3.7836-
5.2965-
3942)-
5.3544-

5.9728-

3 
3 
3 
3 
3 

3 
3 
3 
4 
5 
6 
7 
9 

)) 

9 T H L tOTHL ))THL com. L 
Or-4.3000-t 

32)68-
2.35)9-
60679-
93725-

)2220-
).3696* 
t.40)2* 
).5)80* 
).5937* 
t.5674* 
)0757-
5.3537-

2.)780-

! 
) 

) 

-

MP-239 

)MELH 
0=-3.))40-2 
].0065-] 
2.9)52-) 
4.0)72-) 
5.4340- ) 
8.6739-] 

].)67)*0 
].5053*0 
].6548*0 
).5965*0 
[.4520* 0 
[.4204* 0 
[.4434* 0 
).4425*0 

[.4878* 0 
).4645*0 
).4234-0 
).52)5*0 
[.5942* 0 
).6674*0 
).0757*0 
5.3537- t 

2.)780-) 

?3 

TABLE A2.39 

Pu-239 

CROSS SECHON 
HUTERK)]. 

8.0000* 

].0000* 
)5000* 
2C900* 
3.0000* 
4.0000* 
S.OOOO* 
60000* 
80000* 

[0000* 
[.5000* 
20000* 
3.0000* 
4.0000* 
5-0O0O* 
6.0000* 
80000* 

toooo-
tsooo-
2-0000* 
3.0000* 
4.0000* 
5.0000* 
6.0000* 
60000* 

[-0000* 

= )94) 

EMEROT 

3 -[.0000* 

4-].5000* 
4-20000* 
4-3.0000* 
4-4.0000* 
4-50000* 
4-6.0000* 
4-8.0000* 
4-).0000* 

S-).SOOO* 
5-20000* 
5-30000* 
5-4.0000* 
5-50000-
5-6.0000* 
5-80000-
5-)-0000* 

6-)5000-
6-2.0000-
6-30000-
6-4.0000-
6-50000-
6-6-0000* 
6-80000-
6-]0000-

7-).5000-

4 

4 
4 
4 
4 
4 
4 
4 
5 

5 
5 
S 
^ 
5 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

] SI L 
0=-8.0000-3 
9.0)0t-

)586S-
].7949-
).92S5-
2)354-
2.3338-
25)84-
2.7403-
2.9566-

3.2)82-
3.4365-
3.4659-
3.0754-
2.5663-
2.0088-
)5352-
)200S-

6.4])9-
3.96)0-
t.0777-
].2)33-
)3)33-
)S3S2-
6.3968-
).]43)-

6.)8S0-

2 

2 
2 
2 
3 
4 
5 
7 
9 

)3 

2 MO L 
0=57000-2 

4.5284-
2.0037-
54383-

).0224-
t.4665-
).82S2-
).8358-
].6430-
].3623-
].)289-
9.8927-

7.85)8-
4.2)39-
)2056-
).4]32-
)5802-
).90)5-
6.])72-
]4967-

8.2965-

4 
2 
2 

2 

2 
2 
2 
3 
4 
5 
7 
9 

]3 

3 RO L 
0:7.6000-2 

)3325-
6.3576-

23363-
4.2008-
58564-
6.57)2-
6.4304-
5.8527-
5.6008-
5954)-

57458-
3.5607-
].0737-
).32B4-
).SS96-
)9603-
8.6757-
].68]4-

9.6706-

4 
3 

2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
3 
4 
5 
7 
9 

]3 

4 1H L 
0=-]6400) 

].)9SS-
)66)8-
56067-
9.7)79-
j.2774-
].7660-
255)3-

3 H 2 7 -
22890-
7.5354-
).023S-
)2997-
)7469-
8.)577-
].6994-

].0288-

4 
3 
3 
3 
2 
2 
2 

2 
2 
3 
3 
4 
5 
7 
9 

)2 

5 1H L 
0=-)9300-] 

7.4223-
3.7)68-
].S])3-
2.7247-
3.8)70-
57787-
9.389]-

)36)9-
].)922-
43853-
6.72)9-
9.4452-
)-3926-
6.9978-
).S9]0-

)02]0-

7 
4 
3 
3 
3 
3 
3 

2 
2 
3 
4 
5 
5 
7 
9 

)2 

6 1M L 
Or-28600-) 

7.2833-
39)20-
7.4027-
7.9SS6-
7.7577-
7.44)9-

6.2623-
36558-
).)226-
)3687-
).S462-
).86]S-
7.9383-
).47)6-

8.2037-

4 
2 
2 
2 
2 
2 

2 
2 
2 
3 
4 
5 
7 
9 

]3 

7 1H L 
0^-3.3000-] 

4.865]-
2.0)25-
27)45-
3.2499-
39206-

4.)82S-
2.9587-
9.8243-
t-2736-
).S)37-
].9048-
8.4273-
)6462-

9.5409-

3 
2 
2 
2 
2 

2 
2 
3 
3 
4 
5 
7 
9 

)3 

8 in L 
0=-38800) 

6.5566-
).4)78-
43849-
89696 
].5728-

2.20)6-
)8739-
6.8609-
9.7656-
)2SS8-
)69)7-
7.9064-
).6630 

].0)55-

6 
3 
3 
3 
2 

2 
2 
3 
4 
4 
5 
7 
9 

)2 

9 in L 
0=-39200) 

3.04)8-
6.25)5-
).34)6-
).80)5-
2)843-

2)29)-
).393S-
5.0674-
8.)398-
]]8)S-
)7393-
8)420-
].57]0-

9)604-

5 
3 
2 
2 
2 

2 
2 
3 
4 
4 
5 
7 
9 

)3 

)0 1ML 
0=4.3200-) 

6.8272-3 
3.5462-2 
5.2365-2 
5.9040-2 

5.3085-2 
32746 2 
)06]8-2 
).3372-3 
).S229-4 
].S3S4-S 
782)3-7 
).4549-9 

8.]42S-]3 

] ) 1 H L 
0=-4.3400-] 

7.40)5-4 
3066)- 3 
5.3972-3 
8.)526-3 

)00t2-2 
8)394-3 
3.4586-3 
6.48)9-4 
).0402-4 
S6404-S 
8.0)43-7 
)6)79-9 

98339)3 

COMT.L 
0=8.7500-] 

5.3008-3 

)7529-] 
54)39-) 
8.6985-) 
9.4725- ) 
98386-) 
).0498-0 
320)5-] 
)8258-2 

2.0050-3 

PU-239 

)NELH 
0=-8.0000-3 
9.0)0]- 2 

].S86S-] 
].7949-) 
].925S-) 
2)354-) 
2.3336-] 
25229-) 
2.9420- ] 
3.6640- ) 

4.4743-) 
5.3443-) 
59065- ) 
6.08)7-) 
6.]26S-) 
6.6730- ) 
7.0339- ] 
7.8643) 

9.35)8-) 
).0302-0 
).0349-0 
9.6994-) 
9.8670- ) 
).0502-0 
3.20)7-) 
).8259-2 

2.0050-3 

> 



CROSS SECTtOM 

TABLE A2.40 

Pu-240 

HRT€R]HL=)942 

EMEROY 

4.0000*4-5.0000*4 
5.0000*4-6.0000*4 
60000*4-9-0000*4 
6.0000*4 -[.0000* 5 

[.0000* 5 -[.5000* 5 
t.SOOO* 5 -2.0000*5 
20000*5-3-0000*5 
3.0000*5-4.0000*5 
4.0000*5-5.0000*5 
5.0000*5-6.0000*5 
6.0000*5-8.0000*5 
80000* 5 - )0000* 6 

[.0000* 6-).5000* 6 
[.5000*6-2.0000*6 
2.0000*6-3.0000*6 
30000*6-4.0000*6 
4.0000*6-5.0000*6 
5-0000*6-6.0000*6 
60000*6-8.0000*6 
8.0000* 6 -[.0000* 7 

[.0000* 7 -[.5000* 7 

[ S T L 

0=-4.2800-2 
3.H26-2 
[.6725- t 
3.9050- [ 
60737- [ 

8248)- [ 
].0)06*0 
[.[753*0 
[3070*0 
[.3363*0 
[.2906*0 
9.6662- [ 
6.8969- [ 

3.6742- [ 
[.3670- [ 
29095-2 
3.3)75-3 
0.0000*0 

2 MO L 
8=-[.4[70-[ 

3.4650-
3.5250-
2.4S9S-
7.5750-
[-5000-
2.3492-
2.9396-
3.3609-

2.6890-
[.23)7-
2.9746-
3.6075-
0.0000' 

[ 

i 

3 M L 
B=-2.9390-[ 

4.4)00-[0 
S.7005- 5 
[.0475-3 
5.3705-3 
20938-2 
5.9823-2 

[0953- ) 
8.8369-2 
29357 2 
4.7500-3 
0.0000*0 

4 T H L 
0=-5.0000) 

2.6420-8 
[8722-6 
2.2693-5 

[7852-4 
4.0800-4 
3.9500-4 
[.5750-4 
0.0000*0 

S T H L 
0=-59740] 

[.6200-5 
2.0632- [ 
2.5927- t 

[5)45- [ 
56025-2 
[.3758-2 
[.8475-3 
0.0000*0 

6 T H L 
0=-64890) 

4.[350- 2 
).]8)9) 

[0402- [ 
S.32tO-2 
).S52)-2 
25225-3 
0.0000*0 

7 T H L 
0=7.4220] 

7.9455-5 
2.8544-3 

98)98-3 
9.9930-3 
4.7070-3 
[.0725-3 
0.0000*0 

8 T H L 
Q=-8.6070] 

[.8257-2 

453)2-2 
23)22-2 
5.9590-3 
7.0250-4 
0.0000*0 

9 T H L 
0=-9.0030-[ 

)7)39-2 

9.7784 ? 
6.)587- 2 
)7490-2 
23725-3 
00000*0 

)OTHL 
0=-9.38]0-) 

60484-3 

8.5525-2 
5.94)7-2 
).69SS-2 
23450-3 

o.rooo*o 

H T M L 
Q=-95890-) 

2)574-3 

4.6894-2 
32278-2 
9.4)70-3 
[5550-3 
00000*0 

COMT. L 
0=-).0000*0 

3.9)35-
].275S* 
).S799* 
)4885* 
)2600* 
t)0)3* 
63464-
3.3538-

).3005-

) 
0 
0 
0 
0 
0 
[ 
[ 

[ 

PU-240 

[MELW 
0=4.2600-2 
3.[[26- 2 
).672S-[ 
3.9050- ) 
60737- ) 

8.2464-) 
).0)4). 0 
[.[999*0 
).3828*0 
[.4873*0 
).S3)t*0 
).5293*0 
)5))5*0 

t.6782-0 
).92)8*0 
[.7523*0 
).5)28*0 
).2600*0 
).)0)3* 0 
8.3464-) 
3.3538-) 

).3005-[ 

Z 
c 

^ 

TABLE A2.41 

Pu-241 

CROSS SECT!OM 
naTERtWL 

4.0000* 
5.0000* 
6.0000* 
80000-

t.oooo* 
).S000* 
2.0000* 
30000* 
4.0000* 
5.0000* 
6.0000* 
8.0000* 

).0000* 
[.5000* 
2.0000* 
3.0000* 
4.0000* 
5.0000* 
6-0000* 
80000* 

j.OOOO* 

= )943 

EMEROY 

4-5.0000* 
4-6.0000* 
4-8.0000* 
4 -[.0000* 

5 -[.5000* 
5-2.0000* 
5-3.0000* 
5-4.0000* 
5 - 5 0 0 0 0 * 
5-6.0000* 
5-8.0000* 
S-).0000* 

6-].5000* 
6-2.0000* 
6-3.0000* 
6-4.0000* 
6 - 5 0 0 0 0 * 
6-6.0000* 
6-8-0000* 
6-).0000* 

7 -[.5000* 

4 
4 
4 
5 

5 
5 
5 
5 
5 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

7 

[ ST ). 
0=4.0000-2 
[.9859-
4.0452-
S.04[0-
67997-

8.8409-
))246-
).2S08-
)360t-
)4)39-
[.3573-
[.3075-
[.2597-

8.8349-
3.5097-
8.0974-
8.8548-
9.5429-
[.0079-
62039-
5.622[-

4.7070-

2 
2 
2 
2 

2 

2 
2 
3 
4 
5 
5 
7 
9 

[[ 

2 MO L 
0=95000-2 

200)6-

[.[205-
30076-
4.8357-
6375)-
7.3404-
7.6993-
8.2)80-
8.843)-

6.8940-
2.9073-
6.9306-
7.9203-
8.9722-
9.9278-
62907-
5.9)36-

50847-

4 

2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

)) 

3 RO L 
0=-[.6300-[ 

3.2094-
[7396-
3.[820-
4)330-
4.462)-
4.6580-
4.5334-

3 2 H 7 -
)3826-
3.3436-
3.609)-
3.6447-
3.5680-
2))36-
)8254-

!4780-

3 
2 
2 
2 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

H 

4 TH L 
0=-).6900) 

93050-
4.4775-
7.2960-
6.8455-
9.))46-
9)635-
8.76)5-

6.0539-
2.5268-
6.0503-
6.5548-
6.6984-
6.6785-
397)5-
34676-

2.8247-

3 
2 
2 
2 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

[[ 

5 TH L 
0=-)7400-[ 

6.8964-
4.8504-
8)596-
99247-
)0342-
[.0603-
).0ES6-

7.7502-
3.2305-
7.7474-
8.6685-
9.3553-
9.8705-
60949-
5.5693-

4.6768-

3 
2 
2 
2 
) 
) 
) 
2 
2 
3 
4 
5 
6 
7 
9 

)) 

6 TH L 
Q=-23[00) 

6.5036-
292[8-
4.5340-
5.437)-
6.3663-
7.2625-

5.93)7-
2.6457-
6.5943-
7.7273-
87677-
9.6939-
6)683-
585)9-

5.0483-

3 
2 
2 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

)) 

7 TH L 
0=-2.4S00-) 

99)35-
5.0276-
7.5374-
85547-
9.2844-
96547-

7.)835-
3.0757-
7.S478-
85654-
9.2580-
9.7592-
6.036)-
5.5405-

4.6605-

3 
2 
2 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

)) 

8 TH L 
Q=-3.0000) 

4.555)-
).23S4-
)8796-
2.7463-
37926-

3.6359-
)7948-
4.7735-
60077-
7.3)69-
86))7-
56997-
5.6680-

5.0607-

3 
2 
2 
2 
2 

2 
2 
3 
4 
5 
6 
7 
9 

)) 

9 TH 
0=-3.35C 

4.9993-
23324-
3.67)7-
4.97)6-
6))54-

52237-
2437[-
6.3[S4-
7.5738-
B.6[S6 
95t35-
6.0728-
58033-

5.0)98-

L 
Q-) 

} 
i 
! 
9 

)) 

)0 TH L 
0=4.4800) 

65976-
3.7732-
6.)88)-
7.44)8-

5.7680-
26)99-
6.6377-
7.9575-
8.3944-
8525?-
S.)689 
4.6707-

3.8781-

! 

! 

! 
9 

)) 

))THL 
0=-7S300-) 

3.9226-4 
8.8577-3 

t-334[-2 
8.[055- 3 
2.5)02-3 
3.2387-4 
3.39)5-5 
3.3033-6 
).9S89-7 
)7492- 9 

)4379-)[ 

COMT.L 
0=9.5000) 

).5930-3 

32962-) 
9.3394-) 
].262)*0 
].3058*0 
).3540*0 
).2372*0 
67084- t 
2.9596- ) 

).4577-[ 

PU-24] 

tMELH 
C -4.0000-2 
..9859-2 
4.0452-2 
5.04)0-2 
68)97-2 

9.96)4-2 
).6)9S-) 
3.0053- ) 
4.75)8-) 
60684- [ 
6.8507- [ 
7.53)3- [ 
8.)8S9-) 

).0)77*0 
).2532*0 
[.3450* 0 
).3)57*0 
).3S5)*0 
).2373*0 
6.7085- ) 
2.9596-) 

]4577-) 

> 
M 



TABLE A!.42 

Am-241 

MHTER]HL=!951 
CROSS SECTtOM 

4.0000*4 
5.0000*4 
6.0000*4 
8-0000*4 

t.OOOO* 
i.5000* 
2.0000* 
3.0000* 
4.0000* 
50000* 
6.0000* 
a.oooo* 

t.OOOO* 

t.sooo* 
2.0000* 
30000* 
4.0000* 
5.0000-
60000* 

a.oooo* 
t.OOOO* 

t.sooo* 

t.sooo* 
t.MOO* 

tCT 

5.0000* 
6.0B00* 
a.oooo* t.OOOO* 

)5000* 
20000* 
3.0000* 
4.0000* 
S.OOOO* 
60000* 
a.oooo* t.OOOO* 

t.50C0* 
2.0000* 
3.0000* 
4.0000* 
S.OOOO* 
bOOOO* 
a.oooo* t.OOOO* 

4 
4 
4 
5 

5 
5 
s 5 
s 5 
5 
6 

6 
6 
6 
6 
6 
6 
6 
7 

t St L 
0=4.2000-2 
5.5059-
t.2605-
t.7712-
22845-

29085-
3 4535 
3.68ta-
3.5872-
3.494t-
32757-
27143-
1.6750-

8.2687-
2.9470-
6.440)-
60305-
5.4486-
58506-
3.6202-
68339-

2 
t 
t 
t 

2 
2 
3 
4 
5 
6 
7 
9 

6845-tt 
)}46-)3 

2 MO L 
0=9.5000-2 

35926-
90E47-
).373S-
).63)0-
t.7696-
).8)06-
t.6834-
).3007-

6.2935-
2.4279-
S.S)7S-
5.3882-
S.tt86-
57532-
3.88)7-
7.[760-

i : ^ ^ 

3 R 0 L 
0=-).S800] 

5.7)87-
2.6203-
4.3796-
56449-
6.6630-
7.4449-

3.8)74-
).669)-
4 0373-
4-204)-
4.2870-

)227 

6.7974-2 

5 
6 

3.6065-7 
6.946)- 9 

).038)-)0 
24774-)3 

4 T H L 
0=2.0500) 

).)493-
2)064-
23968-
2-35)0-
].9S93-
].30)8-

S2620r 
)6796-
3.726S-
4)606-
4.4884-
496)5-
30S09-
5 

2 
2 
3 
4 
5 
6 
7 

M M - 9 

7.6644-]) 
).68)6)3 

5 T H L 
-2-3500-t 

4.9t5S-2 
14631-
1.8165-
t-8868-
1.6884-
t.1993-

5.0)69-
).6434-
3.74))-
4359)-
4.8983-
55597-
3.478)-
6)4)7-

9.2)84-]) 
2.0707)3 

6 T H L 
0=2.7200-) 

4.6844-
4.9643-
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Appendix B. Cross-section Curves 
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Fig. H.146 

10' 

Neutron Energy ( eV) 

fig. *t].!47 



JAERI1261 Appendix B Ml 

10' 

.o 10* 

c 
o 

2^'Am (ELA) 

10' 

10* 10 3 to? 10*' 10° li)' tO? to' 10' tO* 10" 10' 

Neutron Energy ( eV). 

Fig. B**46 

10' 1*1 

to 10* 
o 

10* 10*3 10*' 10*' to" )0' to' 10* 10' to' io° to' 

Neutron Energy ( e V ) 

FiaM.)49 

to" 

[Ill I i i i m i l I l i n n . ) ; t t I <;,.....) t ........< I 

to*' to*' to*' to 10' to' to* to' to 

Neutron Energy ( eV 

Fin. S'.)M 



Japanese Evaluated Nuclear Data Library, Version! JAERI1261 

INELASTIC 
N, P 

Neutron Energy ( eV) 

Fig. B2.) 

' 

' 

-

-

' 

'Os 

INELASTIC 
N, 2N 
N, P 
N, D 
N, T2A 

/ ^ 
/̂ 

..... 

/ ^ ^ 

' if 

./ * 
. . < < * / Fig. B2.2 

Meutron Energy t eV) 

'2r 

INELASTIC 
N , A 

Fig. B2.3 

Neutron Energy ( eV) 



JAERI1261 Appendix B JM 

0.90 

0.80 

070 

"0.6O 

"0.50 

-0.40 

g 030 

^ 0 2 0 

0)0 

0.00 

0.90 

Neutron Energy ! eV) 

INELASTIC 
N, 2N 
N, P 
N, A 

Neutron Energy < eV) 

Fig. M 4 

Fig. B2.5 

Fig. M A 

Neutron Energy t eV) 



134 Japanese Evatuated Nuctear Data Library. Version! JAERI1261 

) 5 

10 

0.5 

00 

Cr 

INELASTIC 
N, 2N 
N, N'P 

— N, P 
— N, A 

Fig. M.7 

Neutron Energy I eV) 

t.O-

05 

00 

°°Cr 

INELASTIC 
N, 2N 
N, NT 

- N, P 
N, A 

. 

-

. [ . -r . . , . . . ] 

/ /' 

V* 
-.i < — . , ,-<--,^r^ . i 

. 

^"^ 

,' 

--'/ 
10° 

Neutron Energy ( eV) 

Fig. M.8 

10' 

05 

00 
Fig. M.? 

Neutron Energy < eV) 



JAERI1261 Appendix B 

Neutron Energy t eV) 

Fig. B2.!0 

— tNELASTIC 
— N, 2N 

Fig. M . n 

Neutron Energy t eV) 

INELASHC 
N, 2N 
N, MA 
N, NT 
N, P 
N, D 
N, A 

Fig. M.)2 

Neutron Energy t eV) 



796 Japanese Evaluated Nuclear Data Library, Version-1 JAERI 1261 

t 5 

c to 

05 

00 

Fe 

INELASTIC 
N. 
N, 
N, 
N, 

2N 
N'P 
P 
A 

' ' < 
to" to' 

Neutron Energy ! eV) 

Fig. B2.)3 

080 

0.70 

-0.60 

_g0.50 

°O40 

*^Q30-

o 
^0.20-

O.tO-

°"Fe 

tNELASTIC 
N, 2N 
N, N'P 
N, P 
N, A 

0.00*-
fig. M 1 4 

- t o 

05 

00 

Neutron Energy t eV) 

-—' < < I < 

INELASDC 
N, 2N 

-— N, MP 
N, P 
N, A 

Fig. B2.)5 

Neutron Energ/ t eV) 



JAERI1261 Appendix B J97 

1.5 

1.0 

"0.5 

0.0 

10 

0.5 

00 

"̂ Fe 

Neutron Energy < eV) 

INELASHC 
N, 2N 
N, P 
N, A 

Fig. M.)A 

Fig. B2.17 

Neutron Pnerov f *V) 

0.90-

Fia. M.ta 

Neutron Energy ( eV) 



7P8 Japanese Evaluated Nuclear Data Library, Version! JAERI 1261 

070 

0.60 

<a 050 

^ 

* 040 

o 

.0.30 

° 0.20 

0!0 

S'Nj 

- INELASTIC 
N, 2N 
N, N'A 

- N, N' P 
N, P 
N, A 

^ -
/ 

/ 
/ 
/ 
/ 
/ 
/ 

/' 

y 

—*— ' —r* 

\. *-x 

^^ \; 

\ ^ 
\ .'\ 
\' ^ 

/\ 

/LA 

-
-

-

-

. 

-

to 

- 0 . 5 -

00 

to 

0.5 

00< 

tor 
Neutron Energy < eV) 

' INELASTIC 
N, 2N 
N, N'P 
N, P 
N, A 

Neutron Energy < eV! 

Fig. B2.t? 

Fig B!.20 

INELASTIC 
N, 2N 

Fig. B2.2! 

Neutron Energy t eV) 



JAERI1261 Appendix B iP9 

to 

<" 05 

00' 

00 

62 Ni 

)NELAST!C 
N, 2N 
N, P 
N, A 

Fig. B2.22 

Neutron Energy ( eV) 

Fig. B2.23 

Neutron Energy ) eV) 

)5 

o )0 

0.5 

00*-

Cu 

)NELAST)C 
N, 2N 

Fig. 82.24 

Neutron Energy ( eV) 



200 Japanese Evaluated Nuclear Data Library, Version! JAERI1261 

Neutron Energy t eV) 

' 

- " C u 

INELASTIC 
— N, 2N 

,T 

* . < 

— < <- < - < ' t i 

/^^^\ 

/ \ 

V 

" 
)0° 

Neutron Energy ( eV) 

Mo 

- tNELASTIC 

tos 
Neutron Energy t eV) 

10' 



JAERI1261 Appendix B 

Neutron Energy ( eV) 

Fia- 62.26 

Fig. 62.2? 

Neutron Energy t eV) 

0.0 
)0^ 

Neutron Energy < eV) 
1(7 

Fia. M 3 0 



202 Japanese Evatuated Nuc!ear Data Library, Version! JAERI 1261 

Neutron Energy ( eVi 

Fig. M.3! 

Fig. 62.32 

Neutron Energy ( eV) 

Fig. M.33 

Neutron Energy t eV) 



JAERI1261 Appendix B .2M 

2 0 

^ 

5 to 

JS 

-̂  

' ' 

'°°Mo ^ ^ \ ^ ^ / 

tNELASHC y ^ 

/ ^ 

/ 

/ 

/ 

* ./ 

10° 
Neutron Energy t eV) 

)0 

fig. M.34 

20 

to 

00 

— INELASTIC 
— N, 2N 
— N, P 

to' to° to" 
Neutron Energy ! eV ) 

to 

fig. M.33 

2.0 

<" tO-

00 

tNELASTIC 
N, 2N 
N, 3N 

Neutron Energy ( eV) 

fig M M 



204 Japanese Evatuated Nuctear Data Library, Version-1 JAERI1261 

!0 to" to" 
Neutron Energy t eVI 

)0 

INELASTtC 
N, 2N 
N, 3N 

to" to° 
Neutron Energy ( eV) 

**— t - < — . — < < ' ' t 

— !NELAST)C 
N, 2N 

- — N, 3N 

Neutron Energy < eV! 



JAERI1261 Appendix B 203 

30 

20 

! 0 

00 

tNELASTIC 
N, 2N 
N, 3N 

Neutron Energy ( eV) 

Fig M 4 0 

1.0 

05 

00' 

r-rri ^ — , ) 

[NELASHC 
N, 2N 
N, 3N 

Fig. B2.4) 

t.5 

- )0 

&5 

oc 

!NELAST)C 
N, 2N 

- — N, 3N 

Neutron Energy ( eV) 

Fig. M . H 



2<M Japanese Evaluated Nuclear Data Library, Version! JAERI 1261 

- < — ] 

tNELASTIC 
N, 2N 
N, 3N 

Neutron Energy < eV) 

Neutron Energy ( eV ) 

!NELAST)C 
N, 2N 
N, 3N 

<0" to* 
Neutron Energy f eV) 

)0' 


