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This report is a description of the sources and methods used to 

obtain neutron cross sections for a 23 group thermalization cross sec­

tion library. The library is intended primarily for the calculation 

of neutron thermalization and thermal neutron spectral effects in 

zirconium hydride moderated, uranium fueled, SNAP reactors. The 

energy range from 10 Mev to .001 ev is divided into Ik fast and nine 

thermal energy groups. The nine thermal groups (groups 15 through 23) 

are characterized by transfer cross sections for energy gain (up-

scatter) as well as energy loss (downscatter) while the 1^ fast groups 

include only downscatter cross sectionso Transfer cross sections for 

up to iwinc groups of energy loss are included in the library. 

In general, the fast cross sections (groups 1 through 1^) are 

those described by Hansen and Roach in LAMS-25^3 • A smooth transi­

tion between the fast and thermal groups was accomplished by normaliza­

tion of the highest energy thermal group (group 15) transfer cross 

section to the value calculated with an elastic unbound scattering 

model. With the exception of the macroscopic water cross sections 

the thermal group cross sections were weighted over a neutron spectrum 

characteristic of the zirconium hydride moderated SNAP 2-lOA reactor. 

The energy group structure and a list of the elements in the 

library are shown in Figures 1 and 2, respectively. The exceptions 

to the above generalities are discussed in greater detail in the 

appropriate sections of this report. 

Fast Cross Sections 

The fast cross sections (groups 1 through Ik) for U233> U235» U238, 

Zr, Fe, Ni, Mo, 0, Be, C, Na, K, B, Li-6, Li-7, and Al are precisely 

the Hansen and Roach values^^^. The H, H2O, HZR, and BABS fast cross 

sections involve modifications to the Hansen and Roach values. The 

only cross sections based on other sources are Xe-135» Sm and Cr. 

The fast absorption and transport cross sections for H and HZR 

were based on the fission spectrum weighted free hydrogen cross sec­

tions reported in Reference 3« 
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The fast transfer cross sections were modified to account for 

scattering to the particular thermal group structure used. The 

modified cross sections were based on an elastic unbound scattering 

model assuming a l/E flux and a constant free atom scattering cross 

section. The group transfer cross sections can then be formulated 

by Equation (l) which essentially expresses a conservation of reaction 

rate. 

^ij = 
[ cr|(E^->E) 0(E^) dE^dE 

0(Eo) dEr 

i^ = transfer cross section for neutrons scattering 

from group i to group J 

EQ = the initial neutron energy (in group i) 

E = the final neutron energy (in group j) 

O - C E Q ^ E ) = <r8(Ê ) p (EQ->-E) 

(3~S(EQ) = the scatter cross section at energy EQ 

P ( E Q — » E ) dE = probability that, given a scattering interaction 

at energy EQ, the neutron will emerge in dE about E 

0(Eo) = neutron flux at energy EQ 

In the energy region where chemical binding effects are unimportant, 

the integrals of Equation (l) can be evaluated to yield Equations (2) 

through ik). 

CTi, = 
cTsCEc - ED)(1. - 1 ) 

o IL 
(1 - o<) IB 

EB 

EA 

for c?<E^ ^ Ejj (2) 

ĉ i- ^ 8 

L - 6 6 
. I . ^ . % C ^ 

L^l 
|i)^C^-Vfe-i 

-1 
(3) 

ED 
^°' E^ > -T > E B 
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E. 

for r£ ^ E B ik) 

Eĵ  and Eg are the upper and lower energies respectively of the source 

group (group i) and EQ and Ep are the upper and lower energies, respec­

tively of the group to which the neutron scatters (group j). E^ is the 

smaller of E. or E„/c<, where ^ is the maximum possible fractional 

energy loss per collision. 

It was necessary to modify the fast transfer cross sections for 

hydrogen only since for all other elements, transfer to the thermal 

groups (15 through 23) occurs only from group Ik to group 15. The 

energy group structure used here was such that only Equation (2) was 

required for the modification. The fast transfer cross sections for 

each modified group were normalized to the corresponding Hansen and 

Roach values. 

The library contains macroscopic cross sections for H^O. These 

were calculated from Equation (5)« 

z HpO H 0 5L 
^ = (2cT^^g + cr ) (0.033^ X 10^^) 
x,g x,g 

(5) 

where 0~„ _ = the microscopic cross section for group g for 
X, g 

the particular interaction X (absorption, 

transfer or transport). The H superscript 

represents fission spectrum weighted hydrogen; 

the 0 superscript represents oxygen gas, both 

from Reference 3* 

a the macroscopic interaction cross section for 

water. 

Z.X, g 
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BABS (Boron Absorption) is a fictitious element that was added 

to the library in order to provide a pure 1/v absorber. The absorp­

tion cross sections are those of Boron from Reference 3. The trans­

port and transfer cross sections for this element were set equal to 

zero. 

The fast absorption, transport and transfer cross sections of 

XE-135 were taken as zero. 

The fast CR cross sections were taken from the l6 group set of 

Hansen cross sections accompanying the DTK computer program (Refer­

ence k). 

The fast Sm cross sections are identical to those reported by 

Norman (Reference 5)« 

Thermal Cross Sections - General 

In general, point values of the thermal cross sections as func­

tions of energy were flux averaged over the thermal spectrum of the 

SNAP 2-lOA core (Figure 3) to obtain the thermal group cross sec­

tions. The spectrum used for weighting the thermal cross sections 

was obtained from (QUICKIE (1) using a previous 23 group cross section 

library and the core composition shown in Figure k. 

Thermal Fission Cross Sections 

Pointwise data for the fission cross sections of U233 and U235 

were taken from BNL-325 (References 6 and 7) and weighted over the 

SNAP 2-lOA thermal spectrum. The number of neutrons emitted per 

fission, y , was taken as 2.̂ 5 for U235 and 2.51 for U233 for the 

calculation of "^(Tf. 

The fission cross section for U238 was taken as zero in the 

thermal range. 

Thermal Absorption Cross Sections 

The U233 and U235 point absorption cross sections were determined 

from 

CTa = Cl + <^) Cf (6) 
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where ĉ  (the ratio of the capture to fission cross sections) and ^^^ 

as functions of energy, were taken from BNL-325. The point values 

of CTg^ were flux weighted with the SNAP 2-lOA spectrum over the thermal 

group structure. 

The thermal absorption cross sections of H(gas), HZR, Zr, Fe, Ni, 

Mo, Cr, Wtti 0(gas), Be, C, Na, K, B, Li-7, Al, and BABS were assumed 

to vary as 1/v. The cross sections were normalized to the 2200 m/sec 

absorption cross sections from BNL-325. The values of C (2200) used 

for each of the elements in the library are tabulated in Figure 5. 

The macroscopic cross sections for H20 were determined as described 

above using microscopic point values for H and 0 from BNL-325. Instead 

of weighting the point values over a SNAP 2-lOA core spectrum, an 

experimental spectrum for water determined by Poole (Reference 8) was 

used. This spectrum is shown as Figure 6. 

The XE-135 absorption cross sections were assumed to be equal to 

the total cross section reported in BNL-325, The point values of 

CT̂ otal obtained from BNL-325 wece weighted over th6> SNAP 2-lOA spectrum. 

For Li-6 and U238 the absorption cross section was calculated 

from Equation (6). Point values of CT. . , were taken from BNL-325. 

^a = ̂ total " ^8 ^7) 

The value of Q~ for U238 was assumed to be constant throughout the 

thermal energy range and was taken as 8.3 barns (Reference 9) • Tlie 

value (Df C- for Li-6 was estimated as O.9 barns. "TSe Sm droiS SniT.ans 

Thermal Transport Crosffe Sections ' 

The thermal transport cross sections are all based on 

^tr = ^a * ̂ 8 ^^ -^^ ^S^ 

The cross sections for U233, U235, U238, Al, Fe, Zr, Ni, Nb, K, 

and Cr were determined by assuming that y^<:.<l. Point values of 

CT̂ otal were tadcen from References 6 and 7» and weighted over the 

SNAP 2-lOA spectrum to give group cross sections. 
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The BABS, Xe-135) and Sm cross sections were calculated by 

assuming that G^ <<a^. 

Equation (8) was used directly for the calculation of the HZR, H, 

Li-6, Li-7, Be, C, Na, 0, and H2O transport cross sections. 

The graphs of CT, Q*.al '̂ ®̂ ^̂ ^ energy for H2O in BNL-325 were used 

as the source of point values of (y\,Qt8il ^°^ water. Drozdov's data 

(Reference 10) was used as the source of A^ All water cross sec­

tions were weighted over the experimental spectrum of Figure 6 

(Reference 8) <> 

For HZR it was assumed that 

Ĉ total CHZR) = O-̂ ^̂ î (H) 

where point values of C~total ^̂ ^ were taken from BNL-325. It was 

further assumed that /^(H2O), from Drozdov (Reference 10), could 

be used for the calculation of the thermal transport cross sections 

of HZR. 

For the materials H, Li-6, Li-7, Be, C, Na and 0, X^ was taken 

as 2/3A. 

The value of cf for Boron was taken as the free atom cross sec­

tion reported in Reference 6. 

The specification of the thermal group transfer cross sections 

is complicated by the consideration of chemical binding effects. 

Consequently the calculation of the energy transfer cross sections 

( T ( E Q — » E ) , for use in Equation (l) must take into account the distri­

bution of energy states in the crystal and the relative populations 

of these energy states. Miller, Brehm, and Roberts (Reference 11) 

have described, in some detail, the calculation of the energy transfer 

cross sections particularly for hydrogen bound in zirconium hydride. 

Their techniques have been followed in the preparation of the thermal 

group transfer cross sections. 
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The distribution of energy states ±n the crystal is described by 

a frequency distribution function. The relative population of the 

energy states is represented by a statistical occupation number. The 

equations using these functions are described by Miller et al and are 

programmed as DSDE (Reference I6), an IBM 7090-709^ computer code. 

DSDE will produce thermal group transfer cross sections, weighted 

over any desired spectrum, based upon either a Wigner-Wilkins free gas 

scattering model^ -̂'' or a crystal scattering model. A Debye frequency 

distribution function (proportional to E^) cut off at the Debye energy, 

was assumed for U233, U235, U238, Be, C, Al, Fe, Zr, B, Ni, Li-6, and 

Li-7 in formulating cross sections using a crystal phonon model. For 

all of these elements, a smooth transition from the thermal to the 

intermediate energy groups was achieved by normalizing the set of 

thermal energy transfer cross sections such that the group 15 cross 

sections corresponded to a value calculated by assuming elastic un­

bound collisions. The values of CTg for normalization for U233 and 

U235 were the average scattering cross sections from BNL-325. For 

Be, C, Al, Fe, Zr, B, Ni, Nb, Cr, and Li-7» the free atom cross sec­

tions from BNL-325 were used. The scattering cross sections for Li-6 

and U238 were taken as 0.9 barns and 8.3 barns, respectively. 

For hydrogen bound in zirconium hydride, a frequency distribution 

function for proton states was obtained from the experimental data 

of Woods, et al (Reference 12). As pointed out by Miller, et al 

(Reference 11), the protons in zirconium hydride are "fairly well 

bound in the ground state and undergo a transition to a communicating 

band structure within a few excitted states". An analogy to the 

problem of electronic states in a semiconductor, containing impurities, 

suggests the use of Fermi-Dirac statistics for a statistical occupa­

tion number for the protons. The cross sections for HZR, then, are 

based on an experimentally determined frequency distribution function 

and the use of Fermi-Dirac statistics to describe the population of 

proton states, and therefore is not a crystal phonon formulation. 

719-P 



ATOMICS INTERNATIONAL 
A Division of North American Aviation, Inc. 

The cross sections were normalized as described above using the free 

atom scattering cross section from BNL-325. 

The transfer cross sections for H, 0, Na and K were calculated 

from a Wigner-Wilkins free gas scattering kernel (Reference 13) by 

DSDE. The cross sections were normalized to the total scattering 

cross section as calculated from Equation (7)» 

The thermal transfer cross sections for BABS, Xe-135» and Sm were 

taken as zero. 

The group transfer cross sections for H2O are based on the crystal 

phonon model using a frequency distribution function derived from the 

experimental data of Brockhouse (Reference Xk). 

All of the thermal transfer cross sections (except HpO) were 

spectrum weighted with the SNAP 2-lOA spectrum. The water cross 

sections were weighted with a water spectrum derived from Reference 8. 

The only temperature dependent cross sections in the library are 

those for HZR and Zr at 68»F, 300»r, 700»F and lOGG'F. The remainder 

are for room temperature. 

Comparison of Calculated and Experimental Spectra - Zirconium Hydride 

The neutron spectra for zirconium hydride, calculated by (QUICKIE 

from the cross sections described in this document, are compared in 

Figures 7 and 8 to the experimental spectra of Beyster, et al (Refer­

ence 15)* It is seen that agreement of the room temperature spectra 

are quite good, for both the poisoned and unpoisoned cases, except at 

the very low energies where the calculated spectra are somewhat high. 

This discrepancy is attributed to an error in the neutron conservation 

rather than to an inadequacy of tke scattering model. 

Comparison of the calculated water spectra with the experimental 

spectra of Poole shows agreement for both the unpoisoned and poisoned 

(2.9 barns/H atom) cases (Figures 9 and 10). 

A complete listing of the cross sections determined by the methods 

described in this report is given in the Appendix. 

MP, NAA-SR- TDR 87^2 

DATE ___ July 15. 1963 
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Group 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Ik 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Upper 
Energy 
ev 

10x10^ 

3x10^ 

1.4x10^ 

0.9x10^ 

0.4x10^ 

0.1x10^ 

17x10^ 

3x103 

0.55xl05 

100 ev 

30 

10 

3 

1 

O.k 

0.2 

0.14 

0.10 

0.07 

0.04 

0.02 

0.01 

0.004 

Lower 
Energy 
ev 

3x10^ 

1.4x10^ 

0.9x10^ 

0.4x10^ 

0.1x10^ 

17x10^ 

3xl03 

0.55x10? 

100 

30 

10 

3 

1 

0.4 

0.2 

0.14 

0.10 

0.07 

0.04 

0.02 

0.01 

0.004 

0.001 

Z\E 

7x10^ 

1.6 

0.5 

0.5 

0.3 

0.083x10 

l4.0xlo3 

2.45x10? 

0.45x10? 

70oO 

20.0 

7.0 

2.0 

0.60 

0.20 

0.06 

0.04 

0.03 

0.03 

0.02 

0.01 

0.006 

0.003 
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Upper Lower 
L e t h a r g y L e t h a r g y AU 

0.000 

1.204 

1.966 

2.408 

3.219 

4.605 

6.377 

8.112 

9.808 

11.513 

12.717 

13.816 

15.020 

16.119 

17.035 

17.728 

18.085 

18.421 

18.772 

19.331 

20.024 

20.717 

21.633 

1.204 

1.966 

2.408 

3.219 

4.605 

6.377 

8.112 

9.808 

11.513 
12.717 
13.816 
15.020 

16.119 

17.035 
17.728 

18.085 
18.421 

18.772 

19.331 

20.024 

20.717 

21.633 

23.019 

1.204 

0.762 

0.442 

0.811 

1.386 

1.772 

1.735 

1.696 

1.705 

1.204 

1.099 

1.204 

1.099 

0.916 

0.693 

0.357 

0.336 

0.351 

0.559 

0.693 

0.693 

0.916 

1.386 

FIGURE 1 
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Element 
Symbol 

Al 

B 

BABS 

BE 

C 

CR 

FE 

H 

H20 

HZR 

HZR 3 

HZR 7 

HZR 10 

K 

LI6 

LI7 

M0 

NA 

NB 

NI 

0 
SM 

U233 

U235 

U238 

XE135 

ELEMENTS IN THE LIBRARY 

Description 

Aluminum 

Natural Boron 

Boron (Absorption Only) - A Fie 

Beryllium 

Carbon 

Chromium 

Iron 

Free Gas Hydrogen 

Water (Molecular) 

Hydrogen Bound By Zirconium In 
At 68°F 

Hydrogen Bound By Zirconium In 
At 300°F 

Hydrogen Bound By Zirconium In 
At 700°F 

Hydrogen Bound By Zirconium In 
At lOOO^F 

Potassium As In NaK Alloy 

Lithium 6 

Lithium 7 

Molybdenum 

Sodium As In NaK Alloy 

Niobium 

Nickel 

Free Gas Oxygen 

Samarium 

Uranium 233 

Uranium 235 

Uranium 238 

Xenon I35 

:titious Element 

Zirconium Hydride 

Zirconium Hydride 

Zirconium Hydride 

Zirconium Hydride 

FIGURE 2 
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ELA£.NTS IN THE LIBRARY ( C o n t i n u e d ) 

Element 
Symbol Description 

ZR Zirconium As In Zirconium Hydride At 68°F 

ZR 3 Zirconium As In Zirconium Hydride At 300°F 

ZR 7 Zirconium As In Zirconium Hydride At 700°F 

ZR 10 Zirconium As In Zirconium Hydride At lOOCF 

FIGURE 2 
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SNAP 2-lOA CORE THERMAL SPECTRUM 
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The following atom densities 

calculate a thermal 

core. (Figure 3) 

Element 

U235 

U238 

HZR 

ZR 

NI 

FE 

NB 

CR 

NA 

K 

neutron 

were 

spect] 

use 

rum 

At 

d in QUICKIE (Reference l) to 

representative of the SNAP 2-lOA 

om Density x 10^^ 

0.001166 

0.00008462 

0.05454 

0.02917 

0.003339 

0.0002820 

0.000708 

0.000379 

0.000528 

0.0011420 

FIGURE 4 

719-P 
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El em 
Symb 

Al 

B 

BABS 

BE 

C 

CR 

FE 

HZR 

HZR 

HZR 

HZR 

K 

ent 
ol 

3 

7 

10 

^a (£!200 in/sec) 
barns 

0,241 

755 

755 

0.01 

.00373 

3.1 

2.62 

0.332 

0.332 

0.332 

0.332 

2.07 

'^s 
barns 

1.40 

3.69 

0 

6.11 

4 .7 

3.95 

20 .3 

2 0 . 3 

2 0 . 3 

2 0 . 3 

2 0 . 3 

0.9 

i . o 4 

5.975 

NA 

NB 

NI 

0 
SM 

U233 

U235 

U238 

XEI35 

ZR 

ZR 3 

ZR 7 

ZR 10 

0.525 

1.16 

4.6 

0.0002 

-

-

-

-

-

0.185 

0.185 

0.185 

0.185 

-

6,46 

17.44 

-

-

12.5 

10.0 

8.3 

0 

6.1 

6.1 

6.1 

6.1 

FIGURE 5 
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TAPE LIBRARY LIST 

NUMBER 0F GR0UPS=23 

NUMBER OF DOWNSCATTER GR0UPS=14 

NUMBER OF UPSCATTER 6R0UPS= 8 

FIRST THERMAL 6R0UP=15 

I 0.70000000E 07 2 
6 0.82999999E 05 7 
11 O.20GO0000E 02 12 
16 0.59999999E-01 17 
21 0#99999999E-02 22 

ENERGY INTERVAL FOR EACH GROUP 

0.16000000E 07 3 
0.13999999E 05 8 
0.70000000E 01 13 
0.3999g999E-01 18 
0.59999999E'02 23 

0.49999999E 06 4 
0.24500000E 04 9 
0.20000000E 01 14 
0.30000000E-01 19 
0,30000000E-02 

0,49999999E 06 5 
0.45000000E 03 10 
0.59999999E 00 15 
0.30000000E-01 20 

0,30000000E 06 
Q.70000000E 02 
0,20000000E-00 
0.20000000E-01 

CHI FOR EACH GROUP 

I 0.20400000E-C0 
6 0,13999999E-01 

1 1 - O , 
16 - 0 . 
21 - 0 , 

2 0 .34400000E-00 
7 - 0 . 

12 - 0 . 
17 - 0 . 
22 - 0 . 

3 0 .16800000E-00 
8 - 0 . 

13 - 0 . 
18 - 0 . 
23 - 0 , 

4 0 .18000000E-00 
9 - 0 . 

14 - 0 . 
19 - 0 . 

5 0 .90000000E-01 
10 - 0 . 
15 - 0 . 
20 - 0 . 

Oq e 1 
(D H to 

^ w 
ro I 

V>J H 1-9 

o - w 
H oo 

-<i ON-r 
VM VH ru 



AL 

AT8HIC WEIGHT= 0.26979999E 02 V ZERO= 0, 

SIGMA ABSORPTION 

B= 0. 

I 0.15899999E-01 2 
6 0,49999999E-02 7 
11 0,99999999E-02 12 
16 0.9435C0G0E-01 17 
21 0.3150C0C0E-C0 22 

0.34999999E-03 3 
0,200000006-02 8 
0.16999999E-01 13 
0.11189999E-00 18 
0.46393999E-00 23 

0.38000000E-03 4 
0.99999999E-03 9 
0.30000000E-01 14 
0.13185000E-00 19 
0.78422000E 00 

SIGMA TRANSPORT 

0.70000000E-03 
0.30000000E-02 
0,49999999E-01 
0,16441000E-00 

5 0.20000000E-02 
10 0.59999999E-02 
15 0.72430000E-01 
20 0»22289000E-00 

1 
6 

11 
16 
21 

0,18059000E 
0.14349999E 
0.1366CO0OE 
0.1564C999E 
0.18821000E 

0 1 
0 1 
0 1 
0 1 
0 1 

2 
7 

12 
17 
22 

0.20223499E 
0,14630000E 
0.13850000E 
0.15974999E 
0.16824000E 

0 1 
0 1 
0 1 
0 1 
0 1 

3 
8 

13 
18 
23 

0.21403799E 
0.13649999E 
0.14100000E 
0.15509000E 
0.11787999E 

0 1 
0 1 
0 1 
0 1 
0 1 

4 
9 

14 
19 

0,27207000E 01 
0,13660000E 01 
0.14600000E 01 
0.154630006 01 

5 0.28320000E 01 
10 0.13660000E 01 
15 0,15499999E 01 
20 0.15815999E 01 

•d 
P3 CH 

Cfq 0 
n> H 

*<; 
rv) 
-p- H 

VJl 
o «> 
H j 

H 
i - j ^ 
^ crs 
^ ^ 

g 
t> 
lo 
1 
CO 
W 
1-3 
t l 
to 
g 
OO 
-o 
• r 
ro 



SIGMA DOWNSCATTER 

1T0 2 0,5599S999E CO 

ITO 3 0.C9999999e-C0 2T0 3 0.23000000E-00 

ITO 4 0.3000C000E-01 2T0 4 0.llOOOOOOE-00 3T0 4 0.38000000E-00 

ITO 5 - C . 2T0 5 0 .20000000E-01 3T0 5 0.13999999t:-00 4T0 5 0 .25000000E-00 

ITO 6 -0, 
5T0 6 C.13999999E-C0 

2T0 6 0.90000000E-03 3T0 6 0.99999999E-02 4T0 6 -0, 

ITO 7 
5T0 7 

0. 
•0. 

2T0 7 -0. 
6T0 7 0.69g99999E-01 

3T0 7 -0, 4T0 7 -0. 

ITO 8 
5T0 8 

0. 
•0. 

2T0 8 
6T0 8 

0. 
-0. 

3T0 8 -0. 
7T0 8 0,62999999c-01 

4TS 8 -0. 

ITO 9 
5T0 9 

0. 
•0. 

2T0 9 
6T0 9 

0. 
•0. 

3T0 9 
7T0 9 

0. 
-0. 

4T0 9 -0, 
8T0 9 0.59999999E-01 

ITOIO 
5T010 
9T810 

ITQll 
5T011 
9Tflll 

1T012 
5T012 
9T012 

0. 
•0. 
0.59999999E-01 

0. 
0. 
•0. 

0. 
0. 
•0. 

2T010 
6T810 

2T011 
6T011 
1OT011 

2T012 
6T012 
1OT012 

0. 
-0, 

0. 
-0. 
0,840000006-01 

0 , 
0 , 

• 0 , 

3T010 
7T01O 

3T011 
7T011 

3T012 
7T012 

11T012 

0 , 
• 0 . 

0 , 
- 0 , 

0 , 
• 0 . 

4T01O 
8T01O 

4T011 
8T011 

4T012 
8T012 

0 . 
• 0 . 

0 . 
• 0 . 

0 . 
• 0 , 

o<3 p; I 
CD H Co 

«<1 to 
(V) I 
Ul H 1-3 

VJI t t 
O - to 
Wj S 

H OO 
V O ^ 

H 0 ^ -F -
>3 V>J ro 

0,9l999999e-01 



ITG13 
5T013 
9T013 

1T014 
5T014 
9T014 
13T014 

1T015 
5T015 
9T015 
13T015 

2T816 
6T016 
10T016 
14T016 

3T017 
7TQ17 
11T017 
15T817 

4T818 
8T018 
121018 
16T018 

5T019 
9T019 
13T019 
17T019 

6T020 
10T020 

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, 

0.93999999E-01 

0.17920999E-CI 

2T813 
6T013 
10TS13 

2T814 
61014 
1OT014 

2T015 
6T015 
1OT015 
14T015 

3T016 
7T016 
11T816 
15T016 

4T017 
8T017 
12T017 
16T017 

5T018 
9T018 
13T018 
17T018 

6T019 
1OT019 
14T019 
18T019 

7T020 
11T02O 

0. 
0, 

-0, 

0, 
0, 

-0, 

0. 
0, 

-0. 
0,11499999E-00 

0. 
0. 

-0, 
0,14569999E-00 

0. 
0, 

-0, 
0.10365000E-00 

0, 
0. 

-0, 
0,76562999E-0l 

0. 
0, 

-0, 
0.66016000E-01 

0, 
0. 

3T013 
7T013 
11T013 

3T014 
7T014 
11T014 

0, 
0. 

-0. 

0, 
0, 

-0. 

4T813 
8T013 
12T013 

4T014 
8T014 
12T014 

0. 
•0, 

0,84000000£-01 

0. 
0, 
-0. 

3T015 
7T015 
11T015 

0, 
0, 
•0. 

4T815 
8T015 
12T015 

0. 
0, 

-0, 

4T016 
8T016 
12T016 

0. 
0, 

-0, 

5T016 
9T016 
3T016 

0. 
0, 

-0. 

5T017 
9T017 
13T017 

0, 
0, 

-0, 

6T017 
OT017 
4T017 

0, 
0. 

-0, 

6T018 
1OT018 
14T018 

0. 
0, 

-0, 

7T019 
IIT019 
15T019 

0, 
0, 
0, 

8T02O 
12T02O 

0, 
0. 

7T018 
11T018 
15T018 

9T02O 
13T02O 

0. 
0, 
0, 

8T019 
12T019 
16T019 

0. 
0, 
0. 

0. 

•d 
PJ 
Oq 
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0 
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o 
H j 

VJl 
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14T02O 0, 15T02O 
18T02O 0.13996000E-01 19T02O 

0, 
0.308149996-01 

7T021 0. 8T021 
11T021 0. 12T021 
15T021 0. 16T021 
19T021 C.12678999E-01 2OT021 

0. 
0, 
0, 
0.83170999E-02 

8T022 0. 9T022 
12T022 0. 13T022 
16T022 0. 17T022 
2OT022 C.34183999E-02 21T022 

0, 
0, 
0. 
0.23643000E-02 

9T023 0. 1OT023 
13T023 0, 14T023 
17T023 0, 18T023 
21T023 0,629199996-03 22T023 

0. 
0. 
0. 
0.450900006-03 

16T020 0, 17T02O 

9T021 
13T021 
17T021 

0. 
0. 
0. 

1OT021 
14T021 
18T021 

0. 
0. 
0. 

1OT022 
14T022 
18T022 

0, 
0, 
0. 

11T022 0. 
15T022 0. 
19T022 0.54995000E-02 

11T023 0, 12T023 
15T023 0, 16T023 
19T023 0,14231999£-04 2OT023 

0. 
0. 
0.99851998E-03 

PJ CH > 
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-o H (^ 

VJl t » 
o •• to 
H j ! 

^ M OO 

^ cr\-F-
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16T015 C.18901999E-01 17T015 
2OT015 0, 21T015 

17T016 0.28400999E-CI 18T016 
21T016 0. 22T016 

18T017 0.35422999E-01 19T017 
22T017 0. 23T017 

19T018 C.3186C0006-G1 2OT018 

23T018 0, 

20T019 0.31588999E-01 21T019 

21T02O C,18137000E-01 22T020 

22T021 0.61632999E-02 23T021 

23T022 0.21515000E-02 

SIGMA UPSCATTER 

0. 
0, 

0, 
0, 

0,46901999E-02 
0, 

18T015 
22T015 

19T016 
23T016 

2OT017 

0. 
0, 

0, 
0, 

0, 

19T015 
23Tgi5 

0. 
0, 

2OT016 0. 

211017 0. 

0.53357000E-02 21T018 0. 22T018 0 , 

0.15791000E-01 227019 0.668029996-02 23T019 0.31363999t-04 

0.19429000E-01 23T02O 0.27033000E-01 

0.78179999E-02 
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B 

ATOMIC WEIGHT* 0.10820C00E 02 V ZER0= 0. 

SIGMA ABSORPTION 

B= 0, 

1 0.39999999E-01 2 
6 0.61C000G0E 00 7 
11 0.2900COOOE 02 12 
16 0.29558999E 03 17 
21 0.986870COE 03 22 

0,599999996-01 
0,15000000E 01 
0,52000000E 02 
0,35057000E 03 
0,14534400E 04 

3 0,39999999E-01 
8 0.34000000E 01 
13 0.91999999E 02 
18 0.41305000E 03 
23 0,24568000E 04 

SIGMA TRANSPORT 

4 0,799999996-01 
9 0.80000000E 01 
14 0.15100000E 03 
19 0.515059996 03 

5 0.27000000E-00 
10 0,16400000E 02 
IS 0.22691999E 03 
20 0,69826999E 03 

1 0.152OCO00E 01 2 
6 0.40799999E 01 7 
II 0.3247C000E 02 12 
16 0.29905260E 03 17 
21 0.99033260E 03 22 

0.17900000E 01 3 
0.49699999E 01 8 
0.55469999E 02 13 
0.35403259E 03 18 
0.14569025E 04 23 

0.21399999E 01 4 
0.68699999E 01 9 
0.95469999E 02 14 
0.41651260E 03 19 
0,24602626E 04 

0.22699999E 01 
0,11470000E 02 
0.15447000E 03 
0.51852260E 03 

5 0,31599999E 01 
10 0,19870000E 02 
15 0,23038260E 03 
20 0.70173260E 03 



SIGMA DOWNSCATTER 

ITO 2 

IT0 3 

ITO 4 

ITO 5 

1T0 6 
5T0 6 

ITO 7 
5T0 7 

ITO 8 
5T0 8 

ITO 9 
5T0 9 

ITOlO 
5T01O 
9T01O 

1T011 
5T011 
9T011 

1T012 
5T812 
9T012 

0. 

-0. 

-0. 

-0. 

-0. 
0. 

0. 
-0. 

0. 
-0. 

0. 
-0. 

0. 
-0. 
0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0.66999999E CO 

0.3800COOOE-CO 

2T0 3 0.41999999E-00 

2T0 4 -0, 

2T0 5 -0, 

2T0 6 -0, 
0.3800C000E-C0 

3T0 4 

3T0 5 

3T0 6 

0. 

-0. 

-0. 

2T0 7 
6T0 7 

2T0 8 
6T0 8 

2T0 9 
6T0 9 

2T010 
6T01O 

-0. 
0, 

0, 
-0. 

0, 
-0, 

0. 
-0. 

0,36000000E-00 

2T011 0. 
6Tflll -0. 
lOTOll 0.52999999E 00 

2T012 0. 
6T012 0. 
1OT012 -0, 

3T0 7 

3T0 8 
7T0 8 

3T0 9 
7T0 9 

3T01O 
7T010 

3T011 
7T011 

3T012 
7T012 
11T012 

0.88000000E 00 

4T0 5 0,500000006 00 

4T0 6 -0, 

-0. 

-0. 
0,370000006-00 

0, 
•0, 

0, 
•0, 

0. 
•0, 

0, 
•0, 

4T0 7 -0, 

4T0 8 -0. 

4T0 9 
8T0 9 

4T01O 
8T010 

4T011 
8T011 

4T012 
8T012 

-0, 
0,38000000E-00 

0 , 
•0 , 

0 , 
• 0 , 

0 . 
•0 . 
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0.58000000E 00 



IT013 
5T013 
9T013 

IT014 
5T814 
9T014 
13T814 

IT015 
5T015 
9T015 
13T815 

2T016 
6T016 
IQT016 
14T016 

3T017 
7T017 
IIT017 
15T017 

4T018 
8T018 
12T018 
16T018 

5T019 
9T019 
13T019 
17T019 

6T02O 
101020 

0. 
0. 

-0. 

0. 
0. 

-0. 
0.5800C000E 

0. 
0. 
0. 

-0, 

0, 
C, 
0, 

-0, 

0, 
0, 
0, 
0. : 

0. 
0. 
0, 
0* 

0. 
0. 
0. 
0. 

0. 
0. 

35935000E-

12509999E-

77862999E-

CO 

-CO 

-CO 

-01 

2T013 
6T013 
IOT013 

2T014 
6T014 
1OT014 

2T015 
6T015 
10T015 
14T015 

3T016 
7T016 
IIT016 
15T016 

4T017 
8T017 
12T017 
16T017 

5T018 
9T018 
13T018 
17T018 

6T019 
10T019 
14T019 
18T019 

7T02O 
IIT020 

0, 
0. 

-0. 

0. 
0. 

-0. 

0, 
0. 

-0. 
0,70000000E 

0. 
0, 

-0. 
0.45647000E-

0, 
0. 

-0, 
0.13661999E-

0. 
0. 

-0. 
0.70327000E-

0. 
0. 

-0. 
0,49665999E-

0. 
0. 

00 

-00 

-00 

-01 

-01 

3T013 
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IIT013 

3T014 
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11T014 

3T015 
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4T016 
8T016 
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5T017 
9T017 
13T017 

6T018 
1OT018 
14T018 
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IIT019 
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0. 
0. 

-0, 

0. 
0. 

-0, 

0. 
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0. 
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0. 
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13T016 
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16T019 

9T02O 
13T02O 

0. 
-0, 
0,1 

0, 
0, 

-0, 

0. 
0, 

-0. 

0. 
0, 

-0. 

0, 
0. 
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0. 
0, 
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0. 
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0. 
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14T02O 0. 15T020 
18T02O 0.30723000E-01 19T02O 

0, 
0.192509996-01 

7T021 0. 87321 
11T021 0. 12T021 
15T021 0. 16T021 
19T021 0.741C6000E-02 207021 

0. 
0. 
0. 
0.44984999E-02 

8T022 0. 9T022 
127022 0. 13T022 
16T022 0. 17T022 
2OT022 0.17800999E-02 21T022 

0, 
0. 
0.75430000E-02 
0.11730000E-02 

9T023 0. IOT023 
13T023 0, 14T023 
17T823 0.22731999E-02 18T023 
21T023 C.30512999E-03 22T023 

0. 
0, 
0.15121000E-02 
0.21325999E-03 

16T02O 0.45341999E-01 17T02O 0,4635V9996-0l 

9T021 0. 1OT021 0. 
13T021 0. 14T021 0. 
17T021 0.17830999E-01 187021 0.11911999E-01 

iOT022 0. 11T022 
14T022 0. 15T022 
18T022 0.50316999t-02 19T022 

0. 
0. 
0,30854999e-02 

11T023 0. 12T023 
15T023 0, 16T023 
19T023 0,915999996-03 20T023 

0, 
0. 
0,50717999E-03 
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SIGMA UPSCATTER 

16T015 C.44392999E-01 17T015 
20T015 0. 21T015 

0.97851998E-02 18T015 
0. 22T015 

17T016 0.431990006-01 18T016 
21T016 0. 22T016 

0.198120006-01 19T016 
0. 23T016 

18T017 0.349319996-01 19T017 0.18613999E-01 2OT017 
22T017 0.680130006-02 23T017 0.75162999E-02 

19T018 0.23979999E-01 2OT018 0.15137000E-01 21T018 
23T818 0.20305999E-01 

20T819 0.19662999E-01 21T019 0.16504999E-01 22T019 

21T02O C.97905999E-02 22T020 0.10091999E-01 23T02O 

22T021 0.30558000E-02 23T021 0.37881000E-02 

23T022 C.10173000E-02 

0.14764000E-02 19T015 0, 
0 , 23T015 0, 

0.81015000E-02 20T016 0.187280006-02 
0 . 

0.1126800OE-O1 21T017 0.815329996-02 

0.128220006-01 22T018 0,14156999E-01 

0.17928000E-01 23T019 0,253690006-01 

0.13693999E-01 
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BA6S 

T0MIC kEIGHT= 0.10820000E 02 V ZER0= 0. 

SIGMA ABSORPTION 

B= 

I 0.39999999E-01 2 0.59999999E-01 3 0.39999999E-01 4 0.799999996-01 5 0.27000000E-00 
6 0.6100C000E CO 7 0,15000000E 01 8 0.34000000E 01 9 0.80000000E 01 10 0,16400000E 02 
11 
16 
21 

1 
6 
11 
16 
21 

0. 
0. 
0, 

^0. 
-0. 
^0. 
-0. 
-0. 

2900C000E 
29558999E 
98687000E 

02 
03 
03 

12 
17 
22 

2 
7 
12 
17 
22 

0, 
0. 
0. 

-0. 
^0. 
-^0. 
-0. 
-0. 

52000000E 
35057000E 
145344006 

02 
03 
04 

13 
18 
23 

3 
8 
13 
18 
23 

0.91999999E 02 
0.41305000E 03 
0.24568000E 04 

SIGMA TRANSPORT 

^0. 
-0. 
^0. 
-0. 
-0. 

14 
19 

4 
9 
14 
19 

0.151000006 03 
0.51505999E 03 

-0. 
-0. 
-0. 
-0. 

15 
20 

5 
10 
15 
20 

0«22691999E 03 
0,698269995 03 

-0, 
-0. 
-0, 
-0. 



SIGMA DOWNSCATTER 

ITO 2 0. 

1T0 3 •0. 

1T0 4 

IT0 5 

ITO 6 
5T0 6 

1T0 7 
570 7 

170 8 
5T0 8 

1T0 9 
5T0 9 

1T01O 
5T010 
9T01O 

1T011 
5T0U 
9T811 

1T012 
5T012 
9T012 

-0. 

-0. 

-0. 
-0. 

0. 
-0. 

0. 
-0. 

0. 
-0. 

0. 
-0. 
-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

2T0 3 

2T0 4 

2T0 5 

2T0 6 

2T011 
6T011 
lOTOll 

2T012 
6T812 
1OT012 

-0. 

-0, 

-0. 

-0. 

2T0 7 
670 7 

270 8 
6T0 8 

2T0 9 
6T0 9 

2T01O 
6T01O 

-0. 
-0. 

0. 
-0, 

0. 
-0. 

0. 
-0. 

0. 
•0. 
•0. 

0. 
0. 
-0. 

3T0 4 -0. 

3T0 5 -0. 

3T0 6 -0. 

3T0 7 

3T011 
7T011 

3T012 
7T012 

11T012 

•0. 

3T0 8 
770 8 

370 9 
770 9 

3T01O 
77010 

-0. 
-0. 

0. 
-0. 

0. 
-0. 

0. 
•0. 

0. 
-0, 
•0. 

4T0 5 -0, 

4T0 6 -0, 

4T0 7 -0. 

470 8 -0. 

4T0 9 
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4T01O 
8T01O 

4T011 
8T011 

4T012 
8T012 

'0. 
•0, 

0, 
•0, 

0, 
• 0 , 

0. 
• 0 , 
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16T815 
2QT015 

17T016 
21T016 

18T017 
227817 

19T018 
237018 

2OT019 

21T02O 
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BE 

ATOMIC Vk6IGHT= G . 9 0 1 2 9 9 9 8 E 0 1 V ZER6= 0. 

SIGMA ABSORPTION 

8= 0. 

1 -0,30g99999E-CC 
6 -0. 

11 -0, 
16 0.392CC00CE-02 
21 0.1307C0CCE-01 

2 -o.esnccoooE-oi 
7 -0, 

12 -0, 
17 0,46499999E-02 
22 0.1922C000E-01 

3 -0, 4 
8 -0, 9 

13 0.99999999E-03 14 
18 0,54799999E-02 19 
23 0,326099996-01 

SIGMA TRANSPORT 

•0. 

-0. 
0,2000000^6-02 
0.682999996-02 

5 -0, 
10 -0« 
15 0«300499996-02 
20 0,92499998£-02 

1 0,12909999E 01 
6 0,51799999E 01 

11 0.545999996 01 
16 0,54674999E 01 
21 0.54939999E 01 

2 0.14749999E 01 
7 0.527999g9E 01 

12 0,54599999E 01 
17 0.54682999E 01 
11 0.48980999E 01 

3 0,23800000E 01 4 
8 0,53699999E 01 9 

13 0,54599999E 01 14 
18 0,54691000E 01 19 
23 0,48925000E-00 

0,33099999E 01 
0,54199999E 01 
0.54599999E 01 
0.547039996 01 

5 0,393999996 01 
10 Oe545999996 01 
15 0,54665999E 01 
20 0^58277999E 01 



SIGMA DOWNSCATTER 

1T0 2 0.8180COOOE CO 

ITO 3 C.34999999E-C0 2T0 3 0.50900000E 00 

1T0 4 -0, 

1T0 5 -C. 

1T0 6 -0. 
5T0 6 0.6340C000e CO 

2T0 4 

2T0 5 

2T0 6 

0 . 

- 0 . 

- 0 . 

0.12000000E-00 3T0 4 0.120699996 01 

3T0 5 -0. 4T0 5 

3T0 6 -0. 4T0 6 

0.913000006 00 

-0, 

1T0 7 
570 7 

170 8 
570 8 

1T0 9 
5T0 9 

ITOlO 
5T01O 
9T01O 

1T011 
5T011 
9T011 

1T012 
5T012 
9T012 

0. 
•0. 

G. 
•0. 

0. 
'0. 

0. 
•0. 
C.7C999999E CO 

0. 
0. 
•0. 

0. 
0. 
•0. 

270 7 
670 7 

270 8 
670 8 

2T0 9 
6T0 9 

2T01O 
6T01O 

- 0 . 
0 . 

0 . 
- 0 . 

0 . 
- 0 . 

0 . 
- 0 . 

3T0 7 -0. 
0.65499999E 00 

27011 0. 
67011 -0. 
107011 0.101000006 01 

2T012 0. 
6T012 0. 
1OT012 -0. 

3T0 8 
770 8 

370 9 
770 9 

37011 
7T011 

3T012 
7T012 
HT012 

-0. 
0.680000006 00 

0. 
•0. 

3T010 0. 
7T01O -0. 

0. 
-0. 

0. 
•0. 

4T8 7 -0. 

4T0 8 -0. 

470 9 -0, 
8T0 9 0,709999995 00 

4T01O 0. 
87010 -0. 

4T011 0. 
8T011 -0. 

4T012 0, 
8T012 -0, 

*xi 
3 
> 

P) c > 
oq e 
(B H 

««l 
• ^ 

O H 
VJl 

o -
H j 

H 

1 
CO 
to 
1-3 
W 
to 1 
00 

vj:^ ro 

0.11099999c 01 



17013 
57013 
9T013 

IT014 
5T014 
9T014 
13T014 

IT015 
5T015 
9T015 
13T015 

2T016 
6T016 
1OT016 
14T016 

3T017 
77017 
117017 
15T017 

47018 
8T018 
12T018 
16T018 

5T019 
9T019 
13T019 
17T019 

6T02O 
1OT02O 

0, 
0. 

-0. 

0. 
0. 

-0. 
0.: 

C. 
0. 
0. 

-0. 

0. 
0. 
0. 

-C. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

c. 
0. 
0. 
c. 

0. 
0. 

110999996 

789550006 

307260006-

203330006-

01 

CO 

-CO 

-co 

27013 
6T013 
1OT013 

2T014 
6T014 
10T014 

2T015 
6T015 
1OT015 
14T015 

3T016 
77016 
11T016 
15T016 

4T017 
87017 
127017 
167017 

57018 
97018 
137018 
177018 

6T019 
1OT019 
14T019 
18T019 

77020 
117020 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 
0.132999996 

0. 
0. 

-0. 
0.96654999E 

0. 
0. 

-0. 
0.325909996-

0. 
0. 

-0. 
0.178730006-

0. 
0. 

-0. 
0.132839996-

0. 
0. 

01 

00 

-00 

-00 

-00 

37013 
77013 
11T013 

0. 
0. 
•0. 

47013 
8T013 
127013 

0, 
-0. 
0,101000005 01 

3T014 
77014 
117014 

0. 
0. 
•0. 

4T014 
8T014 
12T014 

0, 
0, 
•0, 

3T015 
77015 
11T015 

0, 
0, 

-0, 

4T015 
8T015 
12T015 

0. 
0. 

-0. 

4T016 
8T016 
2T016 

0, 
0, 

-0, 

5T816 
97016 
137016 

0, 
0, 

-0, 

57017 
97017 
137017 

0. 
0, 
•0, 

6T017 
107017 
147017 

0. 
0. 
•0. 

67018 
1OT018 
14T018 

0 
0 

-0 

77019 
117019 
157019 

0 
0 
0 

7T018 
11T018 
15T018 

8T019 
12T019 
16T019 

0 . 
0 , 
0 , 

0 , 
0 . 

oq 
(D 

-r 
H 

> 
c_, >> 

0.31917000e-00 
o 
H) 

I 
CO 
to 
I 
K3 

to 

H oo 
cn,4̂  
Ul PJ 

8T02O 
12T02O 

0. 
0, 

9T02O 
13T02O 

0. 
0. 



14T02O 
18T02O 

7T021 
11T021 
15T021 
19T021 

8T022 
12T022 
16T022 
2OT022 

9T023 
13T023 
177023 
217023 

G. 
0.84214999E-

0. 
C. 
0. 
C.21094000E-

C. 
0. 
0. 
0.5209G0OOE-

0. 
0. 
0.63011000E-
C.9C811999E-

•01 

•01 

-02 

-02 
-03 

157020 
19T02O 

8T021 
12T021 
16T021 
20T821 

9T022 
13T022 
177022 
217022 

1OT023 
14T023 
18T023 
22T023 

0. 
0.53912999E-01 

0. 
0. 
0. 
0.13045000E-01 

0. 
0. 
0.20782000E-01 
0.34722000E-02 

0. 
0. 
0.428739996-02 
0.63844999E-03 

167020 0. 17T02O 0,124220005-00 

9T021 0. 1OT021 
13T021 0. 14T021 
177021 0.48627999E-01 187021 

0. 
0, 
0.33223999E-01 

1OT022 0. 11T022 
14T022 0. 15T022 
18T022 0.141780005-01 19T022 

0. 
0. 
0,887069996-02 

11T023 0, 12T023 
15T023 0, 16T023 
19T023 0,264980005-02 2OT023 

0. 
0, 
0,149299996-02 

•t) 
p 
oq 
(C 

-1̂  
rv) 
o HJ 

CH 

e H 
«<l 

H 
Ul 
oO 

H 

53 
> 
;» 
« Co 
to 
1 
1-3 
tl 
to 
1 
oo I-JM3 -O 

-vj 
VJJ 

as 4^ 
VJJ IV) 



SIGMA UPSCATTER 

16T015 0.g5864999E-01 177015 0.19808999E-01 187015 
20T015 0. 21T015 0. 22T015 

17T016 C.10332999E-C0 18T016 0.48745000E-01 197016 
21T016 C. 22T016 0. 237016 

18T017 0.88742999E-01 197017 0.48587999E-01 207017 
227017 0.95480999E-02 23T017 0.57941999E-02 

197018 0.64131999E-01 20T018 0.41531000E-01 21T018 
23T018 C.57675C00E-G1 

207019 C.551170006-01 217019 0.47043999E-01 227019 

21T020 C,284C4000E-01 227020 0.29549000E-01 23T02O 

22T021 C.9C47CC006-02 237021 0,112759996-01 

237022 C.304570006-02 

0. 
0 . 

19T015 0 . 
23T015 0 , 

0.167110COC-01 2OT016 0 , 
0 , 

0,301910CO::-01 217017 0 . 1 5 5 9 3 0 0 0 6 - 0 1 

0.35ai6000E-01 22T018 0,399589996-01 

0,516199995-01 237019 0,735030006-01 

0,403389995-01 

oq c 1 
(D H Co 

«<i to 
-F- I 

VH H H3 

o - to 
H J ! 

H OO 
i_i v o - o 
-3 o^-^ 



c 
ATOMIC WEIGHT= 0.12010C0OE 02 V ZER8= 0. 

SIGMA ABSORPTION 

B= 0, 

1 -0. 
6 -0. 
11 -0. 
16 0.14699999E-02 
21 0.487600006-02 

2 -0. 
7 -0. 
12 -0. 
17 0.172999996-02 
22 0.71799999E-02 

3 -0, 
8 -0. 
13 -0. 
18 0.20400000E-02 
23 0.12140000E-01 

SIGMA 7RANSP0R7 

4 - 0 , 
9 - 0 . 10 

14 - 0 . 15 
19 0.2539999«?E-02 20 

5 -0, 
• 0 , 
0,112000006-02 
0,34500000E-02 

1 
6 
11 
16 
21 

0.12300000E 
0.42500000E 
0.43399999E 
0.45336600E 
0.39667999E 

01 
01 
01 
01 
01 

2 
7 
12 
17 
22 

0.14200000E 
0.4439g999E 
0.44399999E 
0.45290999E 
0.38350999E 

01 
01 
01 
01 
01 

3 
8 
13 
18 
23 

0.22600000E 
0,433999996 
0.44399999E 
0.44378999E 
0.43906999E 

01 
01 
01 
01 
01 

4 
9 
14 
19 

0.29299999E 
0.43399999E 
0,44399999E 
0.45498999E 

01 
01 
01 
01 

5 
10 
15 
20 

0,35899999E 
0,433999996 
0,45335999E 
0,44889999E 

01 
01 
01 
01 



SIGMA DOWNSCATTER 

IT0 

1T0 

1T0 

ITO 

1T0 
5T0 

1T0 
5T0 

IT0 
5T0 

1T0 
5T0 

2 

3 

4 

5 

6 
6 

7 
7 

8 
8 

9 
9 

1T01O 
5T01O 
9T01O 

ITOll 
5T011 
9T811 

1T012 
5T012 
9T012 

0, 

-0. 

-0, 

-C. 

-0, 
0, 

0. 
-0. 

0. 
-0. 

0. 
-0. 

0. 
-0, 
0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0.514999996 CO 

C.42800C00E-C0 

270 3 

2T011 
6T011 
101011 

2T012 
6T012 
1OT012 

0.31400000E-00 

2T8 4 -0, 

2T0 5 -O4 

2T0 6 -0, 
0.43300000E-CO 

2T0 7 
670 7 

278 8 
6T0 8 

2T0 9 
6T0 9 

2T010 
6T010 

-0, 
0, 

0. 
-0. 

0, 
-0. 

0, 
-0, 

0, 
•0, 
0,60299999E 00 

0 , 
0 . 

- 0 . 

3T0 4 

3T0 5 

3T0 6 

3T0 7 
0 .40099999E-00 

370 8 
770 8 

370 9 
770 9 

37010 
77010 

37011 
77011 

3T012 
7T012 
11T012 

0.85600000c 00 

-0. 

-0. 

-0, 

•0, 
0.428000005-00 

0. 
•0. 

0. 
•0. 

0. 
•0. 

0. 
•0. 

4T8 5 

4T0 6 

470 8 

4T0 9 
8T0 9 

4T01O 
8T01O 

4T011 
8T011 

4T012 
8T012 

0,603999996 00 

•0. 

4T0 7 -0, 

-0, 

-0, 
0.428000005-00 

0 . 
• 0 , 

0 , 
•0 , 

0 . 
• 0 , 

to > 
oq 0 8 
(t) H Co 

^ to 
-F- I 
VJl H H3 

o - to 
HJ I 

H 00 

^ 0^4^ 

0.661999995 00 



1T013 
5T013 
9T013 

11814 
5T014 
9T014 
13T014 

1T815 
5T015 
9T01S 
13T815 

21816 
6T816 
10T016 
14T016 

3T017 
77017 
117017 
15T017 

4T018 
8T018 
12T018 
16T018 

5T819 
9T019 
13T019 
177019 

67020 
1OT02O 

0. 
0. 

-0. 

0. 
0. 

-0. 
0.67699999E 

0. 
0. 
0. 

-0. 

0. 
0. 
0. 

-0. 

0. 
0. 
0. 
0.' 

0. 
0. 
On 
0. 

0. 
0. 
0. 
0. 

0. 
0. 

412580006-

139690006-

856489996-

CO 

-00 

-CO 

-01 

27013 
6T013 
10T013 

2T014 
6T014 
10T014 

2T015 
6T015 
1OT015 
14T015 

3T016 
7T016 
11T016 
15T016 

4T017 
87017 
127017 
167017 

57018 
9T018 
13T018 
17T018 

6T019 
1OT019 
14T019 
18T019 

77020 
11T020 

0. 
0. 

-0. 

0. 
0. 

-0. 

0, 
0. 

-0. 
0.812999996 

0. 
0. 

-0. 
0.529400006 

0. 
0. 

-0. 
0,153660006-

0. 
0. 

-0. 
0.77873000E-

0. 
0. 

-0. 
0.54317000E-

0. 
0. 

00 

00 

-00 

-01 

-01 

37013 
77013 
117013 

37014 
77014 
11T014 

3T015 
7T015 
11T015 

4T016 
8T016 
12T016 

5T017 
97017 
137017 

6T018 
1OT018 
14T018 

7T019 
11T019 
15T019 

8T02O 
12T02O 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0, 

-0, 

0, 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 
0. 

' 0, 
0, 

4T013 0, 
8T013 -0, 
12T013 0,61600000E 00 

4T014 0, 
8T014 0, 
12TG14 -0, 

4T015 
8T015 
12T015 

0. 
0. 

-0, 

5T816 
9T016 
13T016 

0, 
0, 
• 0 , 

6T017 
107017 
147017 

0. 
0, 

-0, 

7T018 0, 
11T018 0, 
15T018 0,126020006-00 

8T019 0. 
12T019 0, 
16T019 0,140310006-00 

9T02O 0, 
13T020 0. 

to > 
fD CL,>. 
oq c: I 
<D HCO 

<<i to 
-r I 

VJl t l 
o - to 
H J I 

H O O 



14T020 
18T02O 

7T021 
11T821 
15T821 
19T021 

8T022 
12T822 
16T022 
2OT022 

9T823 
13T023 
17T023 
21T023 

0. 
0.33402000E-

0. 
0. 
0. 
0.79846999E-

0. 
0. 
0. 
0.190539996-

0. 
0. 
0.246460005-
0.32531999E-

•01 

•02 

•02 

-02 
-03 

15T02O 
19T02O 

8T021 
12T021 
16T021 
2OT021 

9T022 
13T022 
177022 
217022 

107023 
147023 
18T023 
22T023 

0. 
0.20823000E-01 

0. 
0. 
0, 
0.48256999E-02 

0. 
0. 
0.81899999E-02 
0.125219996-02 

0. 
0. 
0.16306999E-02 
0.22705000E-03 

16T02O 0.50005999E-01 17T820 0,506780006-01 

97021 0. IOT021 
13T021 0. 14T021 
177021 0.194080006-01 187021 

0. 
0. 
0.12897000E-01 

10T022 0, 11T022 
14T022 0, 15T022 
18T022 0.543429995-02 19T022 

0, 
0. 
0,331669996-02 

11T023 0, 12T823 0, 
15T023 0, 16T023 0, 
19T023 0.98314999E-03 20T023 0.542129996-03 

to > 
oq e I 
CD H Co 

•^ to 
4^ I 
-O H 1^ 

VJl t ) 
O -. to 
HJ I 
^ H oo 
H vO ^ 
-o cr\ 4^ 
' ^ VKI ro 



SIGMA UPSCATTER 

16T015 0.5095e999E-01 17T015 
2OT015 0. 21T015 

0.11099999E-01 18T015 
0. 22T015 

0.16589999E-02 19T015 0, 
0, 23T015 0, 

17T016 0,485549996-01 18T016 
21T016 0. 22T816 

0.22110999E-01 19T016 
0, 23T016 

0.89715999E-02 
0, 

20T016 0.20562000E-02 

18T017 0,386639996-01 197017 0,204780006-01 207017 0.123160005-01 21T017 0,886740005-02 
22T017 0.737349996-02 23T817 0.813310O0E-O2 

197018 0.262260006-01 2OT018 0.16452999E-01 21T018 0.138770006-01 22T018 0,152830005-01 

231018 0,218890006-01 

2OT019 C,21264999E-0l 21T019 0,17777000E-01 227019 0.192639995-01 23T019 0.272190005-01 

21T02O C.IC501000E-01 22T020 0.108009996-01 23T02O 0.146360005-01 

22T821 0.326199996-02 23T821 0.403849996-02 

23T822 0.108299996-02 
to > 
p c^ ^ 

oq C I 
m H Co 

•^ to 
- I ^ I 
C o H 1^ 

vn t l 
o - to 
H J I 

H oo 
i_i V£l -NO 
i ^ CJN-P-
vjg v>j rv 



CR 

ATOMIC weiGHT= 0.52010COOE 02 V ZERQ= 0, 

SIGMA ABSORPTION 

B= 0, 

1 
6 
11 
16 
21 

I 
6 
11 
16 
21 

0.99999999E-
O.llOOGOGOE-
O.llCOCOOOE-
0,11870799E 
0i39631999£ 

0.2440C0GCE 
0.31699999E 
0,42999999E 
0,53729999E 
0.8129G999E 

-02 
-CO 
•CO 
01 
01 

01 
01 
01 
01 
01 

2 
7 
12 
17 
22 

2 
7 
12 
17 
22 

0, 200000002-
0.69999999E-
0. 19000000E-
0.14078999E 
0.58369000E 

0.2359g999E 
0,12920000E 
0.43499999E 
0.56027999E 
0,98228998E 

-01 
-01 
-00 
01 
01 

01 
02 
01 
01 
01 

3 
8 

13 
18 
23 

3 
8 
13 
18 
23 

0.20000000E-01 
0,20000000E-01 
0.34000000E-00 
0,16587999E 01 
0.98663998E 01 

SIGMA TRANSPORT 

0.21699999E 01 
0«46699999E 01 
0.44699999E 01 
0.58611999E 01 
0.12538400E 02 

4 
9 
14 
19 

4 
9 
14 
19 

0.20000000E-
0,30000000E-
0,55000000E 
0.20683999E 

0.26199999E 
0,42399999E 
0,463999996 
0.62752999E 

-01 
-01 
00 
01 

01 
01 
01 
01 

5 0.39999999E-01 
10 0,59999999E-01 
15 0^91125000E 00 
20 0«28042000E 01 

5 0»35500000E 01 
10 0,42500000e 01 
15 0,50406999E 01 
20 0*69709999E 01 



SIGMA OOWNSCATTER 

ITO 2 0.56999999E CO 

ITO 3 0.26000G00E-C0 2T0 3 0.34999999E-00 

ITO 4 C.250CC000E-00 2T0 4 0.36000000E-00 3T0 4 0.27999999E-00 

1T0 5 0.9CC00000E-01 2T0 5 O.ISOOOOOOE-OO 3T0 5 0.69999999fc-01 4T0 5 0.lSOOOOOOE-00 

ITO 6 0.99999999E-02 2T0 6 
5T0 6 0.130GCCO0E-CO 

0.99999999E-02 3T0 6 0.99999999E-02 4T0 6 0.99999999E-07 

IT0 7 
5T0 7 

0. 
•0. 

2T0 7 -0. 
6T0 7 0.59999999E-01 

3T0 7 -0. 4T0 7 -0. 

1T0 8 
5T0 8 

0. 
0. 

2T0 8 
6T0 8 

0. 
-0. 

3T0 8 -0. 4T0 8 
7T0 8 0.16999999E-00 

-0. 

ITO 9 
5T0 9 

0. 
•0. 

2T0 9 
6T0 9 

0. 
-0. 

3T0 9 
7T0 9 

0. 
•0. 

4T0 9 -0. 
8T0 9 0.90000000E-01 

ITOIO 
STaiO 
9T01O 

ITOll 
5T011 
9T011 

0. 2T010 
•0. 6T010 
C.9C00GOOOE-OI 

0. 
0. 
•0. 

2T011 
6T011 
lOTOll 

0. 
•0. 

0. 
•0. 
0.13000000E-00 

3T010 
7T01O 

3T011 
7T011 

0 . 
•0 . 

0 . 
• 0 . 

4T01O 
8T010 

4T011 
8T011 

0 . 
• 0 . 

0 . 
• 0 . 

2 
p C-, > 

c^ p; I 
O H M 

'̂  w 
vn I 
O H 1-3 
o «> to 

H OO 
(_jvO - O 
-v j C^ -f:-
^>jV>4 fV) 

IT012 
5T012 
9T012 

0. 
0. 
•C. 

2T012 
6T012 
10T012 

0. 
0. 
•0. 

3T012 0. 4T012 0, 
7T012 -0. 8T012 -0. 
11T012 0.13999999t-00 



1T013 
5T013 
9T013 

1T014 
51014 
9T014 
13T014 

1T015 
5T015 
9T015 
13T015 

2TQ16 
6T016 
10T016 
14T016 

3T017 
7T017 
11T017 
15T017 

41018 
8T018 
12T018 
16T018 

5T019 
9T019 
131019 
17T019 

6T020 
10T020 

0. 
0. 

-G. 

C. 
0. 

-C. 
C. 

0. 
0. 
G. 

-G. 

0. 
0. 
G. 

-C. 

C. 
G. 
0. 
0. 

G. 
G. 
G. 
0. 

G. 
0. 
G. 
G. 

G. 
G. 

G.i3999999E-00 

G.13728999E-01 

2T013 
6T013 
10T013 

2T014 
6T014 
10T014 

0. 
0. 
-0. 

0. 
0. 
-0. 

3T013 
7T013 
11T013 

3T014 
7T014 
11T014 

0. 
0. 
•0. 

0. 
0. 
•0. 

2T015 
6T015 
10TG15 
14T015 

3TQ16 
7T016 
11T016 
15T016 

4T017 
8T017 
12T017 
16T017 

5T018 
9T018 
13T018 
17T018 

6T019 
10T019 
14T019 
18T019 

7T020 
11TG20 

0. 
0. 

-0. 
0.16999999E-

0. 
0. 

-0. 
0.21716999E-

0. 
0. 

-0. 
0.11985999E-

0. 
0. 

-0. 
0.79331999E-

0. 
0* 

-0. 
0.59937999E-

0. 
0. 

-00 

-00 

-00 

-01 

-01 

3T015 
7T015 
11T015 

4T016 
8T016 
12T016 

ST017 
9T017 
13T017 

6T018 
IOT018 
14T018 

7T019 
11T019 
15T019 

8T02O 
12T020 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 
0. 

0. 
0. 

4T013 0. 
8TQ13 -0. 
12T013 0.13000000E-00 

4T014 0. 
8T014 0. 
12T014 -0. 

4T015 0, 
8T015 0. 
12T015 -0. 

5Tai6 0. 
9T016 0. 
13T016 -0. 

6T617 
10T017 
14T017 

0. 
0. 

-0. 

7T018 
11T018 
15T018 

0. 
0. 
0. 

8T019 
12T019 
16T819 

0. 
0. 
0. 

oq 0 I 
(B H en 

VJI I 
H H t̂  
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H OO 
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i3 ON-P-

9T02O 
13T02O 
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14T020 0. 
18T02O G.93827999E-02 

7T021 G. 
IIT021 0. 
15T021 C. 
19T021 G.97121999E-02 

8T022 0. 
12T022 C. 
16T022 0. 
20T022 G.242G2999E-02 

9T023 C. 
13T023 0. 
17T023 0. 
21T023 0.42432C00E-03 

1ST020 
19T020 

8TG21 
12T021 
16T021 
2OT021 

9T022 
13TG22 
17T022 
21T022 

10TG23 
14T023 
18T023 
22T023 

0. 
0.24692000e-01 

0. 
0. 
0. 
0.60432000E-02 

0. 
0. 
0. 
0.16194999E-02 

0. 
0. 
0, 
0.29889999E-03 

16T02O 0. 17T02O 0. 

9T021 
13T021 
17T021 

0. 
0. 
0. 

1OT021 
14T021 
18T021 

0. 
0. 
0. 

10T022 
14T022 
18T022 

0. 
0. 
0. 

11T022 0. 
15T022 0, 
19T022 0.33278000E-02 

11T023 
15T023 
19T023 

0. 
0. 
0. 

12T023 0. 
16T023 0. 
2OT023 0.69509999E-03 
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SIGMA UPSCATTER 

16T015 
2OT015 

17T016 
21T016 

18T017 
22T017 

0.25788999E-C1 
C. 

C.32745999E-C1 
0. 

0.35634000E-01 
G. 

17T015 
21T015 

18T016 
22T816 

l9Tei7 
23T017 

0. 
0. 

0. 
0. 

0. 
0. 

34486999E--02 

18T015 
22T015 

19T016 
23T016 

2OT017 

0, 
0, 

0, 
0, 

0. 

19T015 0. 
23T015 0. 

2OT016 0. 

21T017 0. 

19T018 G.28935G00e-01 2OT018 0.34413999E-02 21T018 
23T618 0. 

0. 22T0i8 0. 

2OT019 0.25250000E-C1 21T019 0.108760006-01 22T019 0.37208000£-02 23T019 

21T02O C.13161C00E-01 22Te20 0.13733000E-01 23T02O 0.17283999E-01 

22T021 C.42197999E-G2 23T021 0.52690999E-02 

23Te22 C.14256999E-G2 
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FE 

ATOMIC W£1GHT= 0.55850C00E 02 V ZER0= 0, 

SIGMA ABSORPTION 

B= 0. 

I 0.7000G000E-02 
6 0.99999999E-02 
11 0.97999999E-01 
16 0.10257600E 01 
21 0.3424700CE 01 

2 0.49999999E-02 
7 0.99999999E-02 
12 0.16999999E-00 
17 0.12165000E 01 
22 0.50438000E 01 

3 0.99999999E-02 4 
8 O.llOOOOOOE-01 9 
13 0,30999999E-00 14 
18 0.14333999E 01 19 
23 0.85255999E 01 

SIGMA TRANSPORT 

0.99999999E-02 
0.27000000E-01 
0.51000000E 00 
0.17873999E 01 

5 0.99999999E-02 
10 ©•55000000E-01 
15 0.78747000E 00 
20 0.24231999E 01 

I 0.2247C000E 01 
6 O.2230G0G0e 01 
11 0.113640C0E 02 
16 0.118256GCE 02 
21 0.14477199E 02 

2 0.21999999E 01 
7 0.56499999E 01 
12 0.11369999E 02 
17 0.11947700E 02 
22 0.15389000E 02 

3 0.19599999E 01 4 
8 0.71139999E 01 9 
13 0.11369999E 02 14 
18 0.12098400E 02 19 
23 0.91339999E 01 

0.22899999E 01 
0.1G968000E 02 
0sll369999E 02 
0.12409700E 02 

5 0.24400000E 01 
10 0.11364000E 02 
15 0«ll665499E 02 
20 0»13057599E 02 
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IT813 
5T013 
9T013 

G. 
0. 
•0. 

2T013 
6T013 
10T813 

0. 
0. 
•0. 

3T013 
7T013 
11T013 

0. 
0. 
•0. 

4T013 0. 
8T013 -0. 
12T013 0.32900000E-00 

IT014 0. 2T014 0. 
5T014 0. 6T014 0. 
9Tfll4 -0. 1OT014 -0. 
13T014 0.3580C000E-C0 

3T014 
7T014 
11T014 

0. 
0. 
• 0 . 

4T014 
8T014 
12T014 

0. 
0. 
'0. 

1T015 
STfllS 
9T015 
13T015 

0. 
G. 
0. 

•c. 

2T015 0. 
6T015 0. 
IOT015 -0. 
14T015 0.42900000E-00 

3T015 
7T015 
1T015 

0. 
0. 

-0. 

4T015 
8T015 
12T815 

0. 
0. 

-0. 

2T016 
6T016 
1OT016 
14T016 

0. 
0. 
0. 
• 0 . 

3T016 0. 
7T016 0. 
11T016 -0. 
15T016 0.58470000E 00 

4T016 
8T016 
12T016 

0. 
0. 

-0. 

5T016 
9T016 
13T016 

0. 
0. 

-0. 

3T617 
7T017 
11T017 
15T017 

0. 
C. 
0. 
0. 

4T017 0. 5T017 0. 
8T017 0. 9T017 0. 
12T017 -0. 13T017 -0. 
16T017 0.28205000E-00 

6T017 
10T017 
14T017 

0. 
0. 

-0. 

4T018 0. 5T018 
8T018 0. 9T018 
12T018 G. 13T018 
16T018 0.19582999E-02 17T018 

5T019 0. 6TG19 
9T019 0. 1OT019 
13T019 0. 14T019 
17T019 C.55791999E-01 18T019 

0. 6T018 0. 
0, IOT018 0. 
-0. 14T018 -0. 
0.14735000E-00 

0. 7T019 0, 
0. 11T019 0, 
•0. 151019 0, 
0.10529000E-00 

7T018 
11T018 
15T018 

Oe 
0. 
0. 

8T019 
12T019 
16T019 

0. 
0. 
0. 
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6T02O 
10T820 

0. 
0. 

7T02O 
11T02O 

0. 
0. 

8T02O 
12T02O 

0, 
0, 

9T02O 
13T02O 

0. 
0. 



14T02O 
18T02O 

7T021 
11T021 
15T021 
19T021 

8T022 
12T022 
16T022 
2OT022 

9T023 
13T023 
17T023 
21T023 

0. 
0.35109999E-01 

C. 
0. 
0. 
C.15933999E-01 

C. 
G. 
0. 
C.38513999E-02 

G. 
0. 
G. 
G.66271999E-03 

15T02O 
19T02O 

8T021 
12T021 
16TG21 
2OT021 

9T022 
13T022 
17T022 
21T022 

10T023 
14T023 
18T023 
22T023 

0. 
0.41239999E-01 

0. 
0. 
0. 
0.97132999E-02 

0. 
0. 
0. 
0.25445999E-02 

0. 
0. 
0. 
0.46381000E-03 

16T02O 

9T021 
13T021 
17T021 

1OT022 
14T022 
18T022 

11T023 
15T023 
19T023 

0. 

0. 
0. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 

17T020 0. 

10T021 0. 
14T021 0. 
18T021 0. 

0.19768000E-02 

11T022 0. 
15T022 0. 
19T022 0.66493999E-02 

12T023 0. 
16T023 0. 
20T023 0.10988999E-02 



SIGMA UPSCATTER 

16T015 0.60735999E-01 17T815 0. 
2OT015 0. 21T015 0. 

18T015 
22T015 

17T016 0.71310999E-01 18T816 0.29944000E-03 19T016 
21T016 0. 22T016 0. 23T016 

18T017 0.73179999E-01 19T017 0.12965000E-01 20T017 
227017 0. 23T017 0. 

19T018 0.50832999E-01 2OT018 0.12473000E-01 21T018 
23T018 G. 

2OT019 0.42132000E-01 21T019 0.24392000E-01 22T019 

21T02O C.21141999E-G1 22T020 0.21838000E-01 23T02O 

22T021 0.66291999E-02 23T021 0.82277998E-02 

23T022 C.22124C00E-02 

0 . 19T015 0 . 
0 . 23T015 0 . 

0 . 2OT016 0 . 
0 . 

0 . 21T017 0 . 

0 . 22T018 0 . 

0.13328999E-01 23T019 0 ,76233000E-02 

0 .29674000e -0 l 
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H 

ATOMIC kElGHT= 0.C9999999E 01 V ZER0= 0. 

SIGMA ABSORPTION 

8= 0. 

I -0. 
6 -0. 
11 0.13999999E-01 
16 O.12998C0CE-C0 
21 0.4339600CE-C0 

2 -0. 
7 -0. 
12 0.24999999E-01 
17 0.15415999E-00 
22 0.63913000E 00 

3 -0. 4 
8 0.99999999E-03 9 
13 0.45000000E-01 14 
18 0.18162999E-00 19 
23 0.10803399E 01 

SIGMA TRANSPORT 

-0. 
0.39999999E-02 
0.69999999E-01 
0.22649000E-00 

5 -0, 
10 0.79999999E-02 
15 0a99789999E-0l 
20 0*30705000E-00 

1 0.610GG000E CO 
6 0.5200CCC0E 01 
11 0.66759999E 01 
16 0.16472799E 02 
21 0.2831630CE 02 

2 0.95000000E 00 
7 0.63299999E 01 
12 0.68169999E 01 
17 0.17162S99E 02 
22 0.38017000E 02 

3 0,13199999E 01 4 
8 0.66659999E 01 9 
13 0.68299999E 01 14 
18 0.18035299E 02 19 
23 0.60797499E 02 

0.18200000E 01 
0.66689999E 01 
0.68469999E 01 
0.19423500E 02 

5 0*29299999E 01 
10 G.66719999E 01 
15 0«15480600E 02 
20 0,22622400E 02 
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-366666121*0 
*0 

-30000009£*0 
•0 

366666121*0 
•0 

300000881*0 
-36666666*?*0 

-300000022*0 

21018 
2101*? 

11018 
1101V 

01018 
0101*? 

6 018 
6 01*? 

8 01*? 

10 
10-

10-

00-

10 

10 
10-

^6666£6*?8*0 
-300000*?0£*0 

*0 

-300000809*0 
•0 

-300000602*0 
*0 

300006V£1*0 
•0 

3666611£i*0 
-300000011*0 

210111 
21011 
2101E 

11011 
1101E 

01011 
O101E 

6 Oil 
6 01E 

8 011 
8 01E 

00-300000121*0 1 01*? 10-36666668*7*0 1 01E 

00 300000251*0 9 01*? 00-300000*?62*0 9 01E 

10 300008112*0 5 01*? 10 ^66666501*0 5 01£ 

10 300001911*0 *? 01E 

10 366668112*0 210101 
*0 21019 
*0 21012 

10 366669511*0 110101 
10-366666*?21*0 11019 

*0 11012 

10-300000962*0 01019 
*0 01012 

00-300000181*0 6 019 
*0 6 012 

10 300005*?01*0 8 019 
*0 8 012 

10 366661209*0 1 019 
10-3666666^2*0 1 012 

00-300000121*0 9 012 

00-3000006£*?*0 5 012 

00 3000001E1*0 *? 012 

00 3000001£1*0 E 012 

03 300030089*0 21016 
*0 2t01S 
*0 21011 

10 366656161*0 11016 
*0 11015 
•0 11011 

10 366658119*0 01016 
20-36665666£*0 01015 

*0 01011 

10-366566611*0 6 015 
*0 6 011 

03-366566560*0 8 015 
•0 8 Oil 

03 366556015*0 1 015 
*0 1 011 

10 3000318££*0 9 015 
10-36655655*7*0 9 011 

03-3000005£1*0 5 Oil 

03-3000001£2*0 V 011 

00-3000001£2*0 £ Oil 

VH91S 

00 3666568E1*0 2 Oil 
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ĉ
 

!*-
r-

•
 
•
 
•
 

o
 
o
 
o
 

4- 
r̂- s

f
 

r
-
t
 
r
-
t
 
1
-
4
 

O
 
D
 

O
 

1
-
 (-.

 
K
 

e
n
 
f«-

 
»»t

 
r-4

 

o
 
o
 1
 
1
 

U
J
 

o
 
o
 

o
 
o
 

cr
 

r-<
 

en
 

CM
 

* 
• 

• 
o
 
o
 
o
 

in m
 
i
n
 

r-l 
r-4

 

o
 
o
 

1
-
 
1
-

en r
-

•
 
•
 

o
 
o
 f-4

 

o
 

»-.
 

r-4
 

1-4
 

O
 
<-4

 

o
 
o
 

1
 

UJ
 UJ

 
0^
 0
^
 

Ov
 0
^
 

cr c
r
 

a» >
o
 

cr "i-
en
 m
 

o
 -o

 
r-t

 <
0
 

•
 

t
 

o
 
o
 

O
 
>
0
 43

 
f-4

 

«D
 

f-

r
>
4
 
r
-
4
 

O
 

O
 

i- 
h-

^
 
00
 CM

 

•
 

r-l
 

r
-
4
 
r
-
4
 

o
 
o
 

1
 

U
U
 U
J
 

cr 
c
r
 

cr 
cr
 

cr c
r
 

cr c
r
 

cr o
n
 

cr 0
0
 

f
H
 
^
o
 

r-
 >
t
 

•
 
•
 
•
 

o
 
o
 
o
 
o
 

h- r*.
 r-

f-i
 

o
 

h-

r-4
 

O
 

h-
m 
cr
 

•
 
t
 

—
1
 

o
 

H-en
 

1-1
 

O 
r-* 

o
 
o
 

I
 

U
J
 
U
J
 

cr c
r
 

cr c
r
 

cr c
r
 

cr h
-

m
 
CM
 

P-
 0
0
 

in
 
sT
 

f-4
 
i
n
 

•
 
«
 

o
 
o
 
o
 
o
 

0
0
 0
0
 

r-4
 

o
 

H-

r-4 
B
3
 

h-

0
0
 

f4 

O
 
h-

-«
 O
 4-

•
 r-t

 

•
 

o
 
o
 

—
1
 

O
 
-̂
 

o
 
o
 

1
 

U
J
 
U
J
 

o
 
cr
 

o
 
cr
 

o
 
cr
 

O
 
0
0
 

en
 o 

o
 
o
 

r-
 00

 
m
 
i
n
 

•
 
•
 

o
 
o
 

cr
 

^-^ 
o
 

u
.
 cr

 
r-4

 

O
 

t-

cr
 

f-4
 

Q
 
H-

r-
 1-4

 U
I
 

•
 

o
 

r
^
 

.
 r^ 

r
>
4
 
r
-
4
 

O
 
O
 

U
J
 U
J
 

cr cr
 

cr cr
 

cr cr
 

CM 
o
 

O 
eM
 

r-t
 C
M
 

O
 
cr
 

r-l
 (».

 

•
 
•
 '
 

o
 
o
 
o
 

o
 
o
 

C
M
 
r
g
 

o
 
o
 

H
-
 h-

OD
 CM

 
r-4

 

r-t
 

o
 1 

UJ
 

o
 

o
 

o
 

o
 
o
 

(M
 

•4-
CM
 

•
 
•
 

O
 
O
 

en en en 
r
-
4
 
r
-
t
 
»
-
4
 

o
 
o
 
o
 

H-
 H-

 h-
<M
 4
3
 
O
 

r-t
 

o
 
o
 1 

UJ
 

cr
 

cr
 

cr
 

cr
 

cr
 

r-t
 

cr
 

r>4
 

•
 
•
 
•
 

o
 
o
 
o
 

4-
 -t

 *
 

r-4
 

O
 

H
-

r-t
 

o
 

H
 

r-4
 

O
 

t-
rsj

 o
 

o
 

•
 
•
 r-4

 

r-4
 

O
 1
 

UJ
 

cr
 

cr
 

cr
 

o>
 

cr
 

cr
 

m
 
cr
 
•
 r-4

 

o
 

O
l
 

cr
 

cr
 

cr
 

tr
 

0
0
 

o
 r̂ 

r-•
 

o
 
o
 
o
 
o
 

m
 
UI
 UI

 m
 

r-t
 

o
 

1-

r-4
 

o
 

).. r-4
 

D
 

H-

r-4
 

o
 

1-
CM
 0
 
o
 
4
-

•
 
•
 •-t

 

•
 —
t
 

•-I
 

o
 

UJ
 

cr
 

cr
 

cr
 

0
0
 

m
 

U
I
 

»r
 

CM
 
•
 

o
 
o
 
o
 
o
 

•
o
 
o
 
o
 
-
o
 

r-4
 

O
 

1-

r
-
4
 
f
-
t
 r
-
4
 

C3
 O
 

O
 

1-
 H-

 1-
e
n
 
h
-
 r-4

 U
I
 

t
 

r-t
 
r
-
t
 

—
t
 
1
-
4
 

o
 
o
 

1
 

U
J
 
U
J
 

cr
 
o
 

cr
 
o
 

cr
 
o
 

cr
 
m
 

cr
 o 

1-1
 c
r
 

'"4 c
r
 

en
 -4 

•
 
•
 
•
 

O
 
O
 
CJ
 o
 

p- r- r- r
-

r-4
 
f
-
4
 
r
-
l
 r
-
l
 

O
 
C
3
 o
 

o
 

1-
(-
 
1-
 K-

•<r
 0
0
 CM

 
o
 

•
 

r
-
l
 
r
-
4
 

f
-
l
 
r
-
4
 

O
 

O
 

1
 

UJ
 UJ

 
o
 
o
 

o
 
o
 

o
 
o
 

o
 en

 
C
3

 
O

 
O
 

r-l
 

0
0

 
"* 

<
t 
en
 

•
 
.
 
•
 

o
 
o
 
o
 
o
 

0
0
 

f-l
 

o
 

1-

OO
 

1-4
 

D
 

h-

0
0
 
0
0
 

r-t
 
r
-
4
 

O
 
CD
 

I-.
 H
-

m 
cr en p«-

•
 
•
 r
-
4
 
r
-
4
 

O
 
f
4
 

o
 
o
 

»
 

U
J
 
U
J
 

cr c
r
 

cr 
c
r
 

cr 
c
r
 

o» e
n
 

r-4 
c
r
 

r- f-
r-<

 
O
 

-
4
 •4-
.
 
•
 

o
 
o
 
o
 
o
 

cr
 

r-4
 

o
 

H-

cr cr c
r
 

r
4
 

O
 

H-

r
-
4
 
f
-
4
 

o
 
o
 

h- 1-
4
3
 O
 
<»•

 
0
0
 

•
 -
4
 

•
 

o
 
o
 

r-t
 

1-^ 

O
 
-
4
 

u
 
o
 

1
 

U
J
 
U
J
 

o
 cr

 
o
 cr

 
o
 cr

 
o
 >o

 
m
 
o
 

o
 en

 
|s. 

o
 

en
 in

 
41
 

•
 

o
 
o
 

O
 
C
3
 

CM
 CM

 
o
 
o
 

(-
 (-

r
-
 f-4

 
f-4

 

•
 
•
 

o
 
o
 

en en e
n
 

r
-
4
 
r
-
4
 
f
-
l
 

O
 
O
 

O
 

^
 
H>
 »
-

1-4
 i
n
 
c
r
 

^
 

NJ- ̂
 
<r-

r
t
4
 
r
-
«
 
r
-
l
 
r
-
l
 

«S>
 O
 
O
 

O
 

H
-
 
»
-
 
H
i
 
»
-

t-4
 U
I
 cr

 
m
 

i
n
 u
i
 U
I
 U
I
 

r
-
l
 
f
-
4
 
1
-
4
 
f
-
t
 

O
 
63
 O
 
B>
 

1-
 »-

 t
-
 1-

r-4 in cr e
n
 

O
 
O
 
4
3
 •
«
 

i«l
 r
4
 
r-t

 
f
4
 

o
 
o
 
o
 
o
 

>
•
 t-

 t
-
 H-

CM
 4
3
 O
 
'J*

 

h
-
 p
*
 1
^
 r-

f
-
4
 
r
-
l
 
1
-
4
 
1
-
4
 

63
 ca

 O
 
63
 
,
 

•
-
>
—
>
-
•
-
 

1
 

e
n
 
r
-
 r-l

 i
n
 

0
0
 0
0
 C
D
 
0
0
 

r
-
l
 
r
-
4
-
r
-
l
 
r
-
4
 

to
 IS

 o
 

o
 

e
.
 •
-
 H
.
 H-

>»"
 0
0
 C
M
 
<
»
 

c
r
 
c
r
 
c
r
 
c
r
 

r
-
4
-
r
4
 r
4
-
 )»l

 

6
3
 r
a
 D
 

o
 

IH-
 •
-
 1
-
 
t
-

m 
cr en r

-

o
 
o
 

CM
 CM

 
O
 
C
3
 

H»
 •
•
 

o
 
o
 



14T02O C.67349999E 00 
18T02O 0.47899999E 01 

7T021 0. 
11T021 G.12199999E-01 
15T021 0.56135999E CO 
19T021 G.30984999E 01 

8T022 0. 
12T022 0.23499999E-01 
16T022 0.4431C000E-00 
2OT022 0.26053999E 01 

9T023 G. 
13T023 0.37599999E-01 
17T023 0.19781999E-C0 
21T023 0.16509999E 01 

1ST02O 0.13S93999E 01 
19T02O 0.75034999E 01 

8T821 0. 
12T021 0.39100000E-01 
16T021 0.98763999E 00 
2OT021 0.58072999E 01 

9T022 0. 
13T022 0.75299999E-01 
17T022 0.63074999E 00 
21T022 0.52643000E 01 

1OT023 0. 
14T023 O.lOlOOOOOE-00 
18TG23 0.27832000E-00 
22T023 0.35833000E 01 

16T02O 0.23916999E 01 17T02O 0.34045999E 01 

9T021 0. 1OT021 
13T021 0.12549999C-00 14T021 
17T021 0.14059000c 01 18T021 

0. 
0.33679999E-00 
0.19780000E 01 

1OT022 0. 11T022 
14T022 0.20209999t-00 15T022 
18T022 0.88742000t 00 19T022 

0.73000000E-02 
0.25184999E-00 
0.13901000E 01 

11T023 0.36000000e-02 12T023 
15T023 0.78986999E-01 16T023 
19T023 0.43598000E-00 2OT023 

0.11700000E-01 
0.13897000E-00 
0.81711999E 00 

a 
P3 c ^ > 
oq p I 
0) H tn 

«<! W 
o\ i 
r o H t ^ 

VJl fcl 
o - to 
Hj i 
^ H O o 

v>iv>jro 



SIGMA UPSCATTER 

16T015 G.1089C000e 01 17TQ15 
20T015 0.21523000e-01 21T015 

0.20502999E-00 18T015 
0.19664999E-01 22T015 

17T016 0.19925G00E 01 18T016 
21T016 G.19110999E-C0 22T016 

0.73355000E 00 19T016 
0.22367000E-00 23T016 

181017 0.31228999E 01 19T017 
22T017 G.9522300GE CO 23TG17 

0.14367999E 01 2OT017 
0.14320999E 01 

19T018 0.41121999E 01 
23T018 C.40986999E 01 

20T018 0.25486999E 01 21T018 

2OT019 G.83423999E 01 21T019 0.76222999E 01 22T019 

21T02O C.1322C0OOE C2 22T02O 0.15471999E 02 23T02O 

22T021 C.13727C00E 02 23T021 0.20643999E 02 

23T022 0.16922999E 02 

0.75482000fc-01 19T015 0 . 3 4 7 2 6 0 0 0 t - 0 l 
0 .23015000E-01 23T015 0 .34612999E-01 

0 .337479996-00 2OT016 
0.33637000C-00 

0 .20917000E-00 

0 .89049000t 00 21T017 0.81361999E 00 

0.23286999e 01 22T018 0.27254000E 01 

0.89207999E 01 23T019 0.13416000E 02 

0.23268999E 02 

a 
(!) C H > 
oq 0 8 
<D H Co 

cr. s 
VH H i^ 

VJl t l 
O •« W 
Hj B 

H C » 

^ v ^ m 



ATOMIC hElGHT= O.I8OOOCOOE 02 

H20 

V ZERO= 0. 

SIGMA ABSORPTION 

B= 04 

1 0.1336C0C0E-02 
6 -0. 
11 0.93499999E-03 
16 0.86999998E-02 
21 0.2898CCC0E-01 

2 -0, 3 
7 -0. 8 
12 0»l670C000E-02 13 
17 0,10460000E-01 18 
22 0.42259999E-01 23 

-0. 4 
0.69999999E-04 9 
0.30059999E-02 14 
0.12249999E-01 19 
0.70299999E-01 

SIGMA TRANSPORT 

•0. 
0.26700000E-03 
0,46760000E-02 
0.15459999E-01 

5 -0« 
10 0*53399999E-03 
15 0.57799999E-02 
20 0*20769999E-0l 

1 0.8417C0CCE-01 2 
6 0.4562C0C0E-C0 7 
11 0.5675CG00E CO 12 
16 0.13322999E 01 17 
21 0.45719999E 01 22 

0.10286999E-00 3 
0.54139999E 00 8 
0.57700000E 00 13 
0.16185000E 01 18 
0.57332999E 01 23 

0.19605999E-00 4 
0.56686000E 00 9 
0.57780000E 00 14 
0. 18781000E 01 19 
0.68383999E 01 

0.24280000E-00 
0.56707000E 00 
0.57900000E 00 
0.23010000E 01 

5 0.31959999E-0G 
10 0.56727000E 00 
15 0»10168999E 01 
20 0«31548999E 01 

»n P3 
W 
n> 
o> 

a 
It-

CL, > 

e H 
•̂  

1 
tn 
to 
II 

- T H 1 ^ 

0 
H j 

H 
-Nl 
V>1 

vn h b 

H 

w to 11 
00 

V O ^ 
CTN-P-
V>J IVl 



1T0 2 C.63499999E-G1 

IT0 3 0.1540C000E-01 

1T0 4 G.1540CC00E-01 

1T0 5 0.92899999E-02 

ITO 6 C.3070C000E-02 
5T0 6 C.2375C000E-C0 

1T0 7 0. 
5T0 7 0.38099999E-01 

1T0 8 0. 
5T0 8 0.668CCOOOE-02 

IT0 9 G. 
5T0 9 0.1200CCG0E-02 

1T01O C. 
5T010 0.2700COOOE-03 
9T01O 0.45779999E-C0 

1T011 G. 
5T011 0. 
9T011 G.1283C000E-C0 

1T012 0. 
5T012 0. 
9T012 C.4540C0OOE-01 

SIGMA 

2T0 3 0.55199999E-01 

2T0 4 0.48830000E-01 

2T0 5 0.29319999E-01 

2T0 6 0.80799999E-02 

2T0 7 0.16700000E-02 
6T0 7 0.40999000E-00 

2T0 8 0. 
6T0 8 0.69799999E-01 

2T0 9 0. 
6T0 9 0.12490000E-01 

2T010 0. 
6T01O 0.19799999E-02 

2T011 0. 
6T011 0.83999999E-03 
lOTOll 0.53086000E 00 

2T012 0. 
6T012 0. 
1OT012 0.18162999E-00 

3T0 4 O.l4816000e-00 

3T0 5 0.70809999E-01 4T0 5 0.20012999E-00 

3T0 6 0.19639999E-01 4T0 6 0.50229999E-01 

3T0 7 0.32699999E-02 4T0 7 0.84799999e-02 

3T0 8 0.73499999E-03 4T0 8 
7T0 8 0.50097000E 00 

0.14699999E-02 

3T0 9 0. 4T0 9 
7T0 9 0.90109999E-01 8T0 9 

0.33399999E-03 
0.53540000E 00 

3T010 0. 4T01O 
7T01O 0.13959999e-01 8T01O 

3T011 0. 4T011 
7T011 0.40599999E-02 8T011 

0. 
0.81499999E-01^ 

CD 

Vn 

0 . o 
0 . 2 4 0 5 0 0 0 0 £ - 0 1 H 

V>J 

2 
> 

C i 
HCn 
•^ to 

0 
Hi-a 
VJl t ) 
•o to 

II 
HOO 
^o-^a 
ON 4 ^ 
VMr\j 

3T012 O. 4T012 
7T012 0.202999996-02 8T012 
11T012 0.58120000E 00 

0. 
0.81499998E-02 



10-300000891*0 
•0 

O201E1 20-366666615*0 020121 
02016 *0 02018 

-:J-VD ^nn 
OO H 
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SIGMA 

1T0 2 C.73899999E 00 

ITO 3 0.2310C000E-C0 

IT0 4 0.23100000E-00 

ITO 5 0.1390CC00E-C0 

1T0 6 0.45999999E-01 
5T0 6 0.3387C0OOE 01 

ITO 7 Ga 
5T0 7 0.57099999E CO 

ITO 8 C. 
5T0 8 0.099999g9£-C0 

1T0 9 0. 
5T0 9 0.17999999E-01 

1T01O 0. 
5T01O 0.39999999E-02 
9T010 G.67189999E 01 

1T011 0. 
5T011 0. 
91011 0.l91999g9E 01 

lTfll2 0. 
5T812 0. 
9T012 0.6800C000E GO 

2T0 3 0.73100000E 00 

2T0 4 0.73100000E 00 

2T0 5 0.43900000E-00 

2T0 6 0.12100000E-00 

2T0 7 0.24999999E-01 
6T0 7 0.60219999E 01 

2T0 8 0. 
6T0 8 0.10450000E 01 

2T0 9 0. 
6T0 9 0.18700000E-00 

2T01O 0. 
6T01O 0.29600000E-01 

2T011 0. 
6T011 0.12499999E-01 
lOTOll 0a77569999E 01 

2T012 0. 
6T012 0. 
1OT012 0.27189999E 01 

ER 

3T0 4 0.17670000E 01 

3T0 5 0.10599999E 01 4T0 5 0.27180000E 01 

3T0 6 0.29400000E-00 4T0 6 0a75200000E 00 

3T0 7 0.48g99999E-01 4T0 7 0.12700000E-00 

3T0 8 O.llOOOOOOE-01 
7T0 8 0.73719gggt 01 

4T0 8 0.22000000E-01 

3T0 g 0. 4T0 9 
7T0 9 0.13490000E 01 8T0 g 

0.499g9g99E-02 
0.78800000E 01 

3T01O 0. 4T01O 
7T010 0.20900000E-00 8T01O 

3T011 0. 4T011 
7T011 0.60800000E-01 8T011 

3T012 0. 4T012 
7T012 0.30400000E-01 8T012 
11T012 0.84g399ggc 01 

0. 
0.12ig9999E 01 

n "̂  
0 . o 
0.36000000E-00o 

Hj 
H 
•O 
V>l 

0. 
0.1219999gt-00 

a 
!> 

p: I 
HCn 

«<! to 
I 

H i -3 
vn tt 
•» to 

I 
H OO 
CJ>4:-
VHfU 



00-366666052*0 O201E1 
•0 02015 

10-356566281*0 020121 
*0 02018 

10 36660920^*0 
00-366661111*0 

*0 

610191 
610121 
61018 

10 3000*718*72*0 
10-300000£9£*0 

*0 

610151 
610111 
61011 

10 366610*75£*0 810151 
10-300000£9£*0 810111 

*0 81011 

10 355620101*0 8101V1 
*0 810101 
*0 81019 

10 300080££1*0 
10-366666902*0 

•0 

1101*71 
110101 
11019 

00-36666116^*0 
*0 
*0 

1101E1 
11016 
11015 

00 3666689£1*0 
*0 
•0 

9101E1 
91016 
91015 

00-35566£9E2*0 
•0 
*0 

910121 
91018 
91011? 

300000881*0 
•0 
•0 

510121 
51018 
5101*7 

00-3666666£2*0 
•0 
*0 

510111 
51011 
S101E 

10 36666E9€2*0 *̂10121 
•0 ^1018 
*0 *7l01*? 

00 300000611*0 ^10111 
*0 *7l011 
*0 *7l01E 

10 366665061*0 £10121 
10-300000025*0 £1018 

*0 £101*7 

10 3000081*72*0 £10111 
•0 £1011 
*0 E101E 

10-

10 

00-

00-

10 
10-

10 
00-

00-

00 

-3000002^72*0 
*0 

•0 
366620101*0 

•0 
•0 

•0 
-30000£91£*0 

•0 
•0 

*0 
-366665151*0 

•0 
•0 

36668119£*0 
-356566611 •O 

•0 
•0 

366691?599*0 
-366666£01*0 

•0 
•0 

-3000061£2*0 
•0 
•0 

366666611*0 
•0 
•0 

020111 
02011 

610181 
6101171 
610101 
61019 

810111 
8101E1 
81016 
81015 

110191 
110121 
11018 
1101*7 

910151 
910111 
91011 
9101E 

5101^1 
510101 
51019 
51012 

^10101 
*7l019 
*7l012 

£10101 
£1019 
£1012 

00-

00-
03-

10 
10-

10 
10-

10 

10 
10-

00-

•0 
*0 

•0 
-30000£9i£*0 

*0 
*0 

-356659112*0 
-365551111*0 

•0 
*0 

35665£E9E*0 
-30000008*7*0 

•0 
*0 

300059661*0 
-35666511£*0 

*0 
*0 

3655855*72*0 
•0 
*0 
*0 

3666680*71*0 
-366656656*0 

*0 
•0 

-366655161*0 
•0 
*0 

020101 
02019 

510111 
6101E1 
61016 
51015 

810191 
810121 
81018 
81011? 

110151 
110111 
11011 
1101E 

9101trl 
910101 
91019 
91012 

S101E1 
51016 
51015 
51011 

*7l01El 
1?1016 
*7l01S 
VlOll 

£1016 
£1015 
£1011 



C7\H 
H 

<H 
O 

lA 
H CM 

H <U 

;3 bo 

< PI 

3 

! 

EH 
I 

I 

00-300098212*0 
10-300000111*0 

£20102 *0 £20161 
£20191 10-3000011SE*0 £20151 
£20121 20-30000009£*0 £20111 

•0 220161 
00-366611£21*0 220151 
20-3000000€l*0 220111 

*0 220181 
00-366660202*0 2201*71 

•0 220101 

•0 
00-3666619££*0 

*0 

120181 
1201*?1 
120101 

00-3666£2512*0 
00-36565*7521*0 

*0 

120111 
1201E1 
12015 

10-366620988*0 020111 10 366582805*0 020191 

•0 
•0 

00-300000101*0 
*0 

£20122 *0 £20112 
£20181 00-3555*788*71'0 £20111 
£201*71 10-36665551£*0 E201E1 
£20101 *0 £2016 

*0 220112 
00-300086£12*0 220111 
10-366666251*0 2201E1 

•0 22015 

•0 220102 
10 36665*7£01*0 220191 
10-356555^£2*0 220121 

•0 22018 

10 3000158172*0 
10-30000016£*0 

•0 

120102 
12B191 
120121 
12D18 

03-356505862*0 
10-366655121*0 

•0 

120161 
120151 
120111 
12011 

00 3000952£8*0 
020161 *0 020181 
020151 00 36655*7£19*0 0201*71 



SIGMA UPSCATTER 

16T015 C.7451599gE-0l 17T015 0.11144gggE-00 18T015 0.10375000E-00 igTOlS 0.58882g99E-01 
20T015 C.5171599gE-02 21T015 0.28ll799gE-02 22T015 0.35062gg9E-02 23T015 0.58160999E-02 

17T016 C. 18T016 
21T016 C.40684000E-C0 22T016 

0.11470000E-01 19T016 
0.47764000E-00 23T016 

0.13923000E-00 2OT016 0.2g318000t-00 
0.61413000E 00 

18T017 0. 19T017 
22T017 0.26733000E-C0 23T017 

Oa 
0.685129ggE 00 

2OT017 0.12g64000E-Ol 21T017 0.76429g99E-0l 

19T018 
23T018 

G, 
C4 

20T018 0. 21T018 0. 22T018 0. 

2OT0ig 

21T02O 

22T821 

04 

2iT0ig 

22T020 

23T021 

0. 

Oa 

0. 

22T0ig 0. 

23T02O 0. 

23T0ig 0 , 

23T022 C. 

a 
to > 
oq c t 
(D H Co 

'^ to 
V>4 H 1-9 

VJl t ) 
o «> to 
H J 8 

H 00 
H \ D ^ 
v>i vx r̂ j 



HZR 3 

ATQHIC i«EIGHT= 0.09999999E 01 V ZER0= 0, 

SIGMA ABSORPTION 

8= 0. 

I 
6 
11 
16 
21 

-0. 
-0. 
0,13999999E-0l 
0.129980C0E-C0 
0.433960CCE-CO 

2 
7 
12 
17 
22 

-0. 
-0, 
0.24999999E-01 
0.15415999E-00 
0,63913000E 00 

3 
8 
13 
18 
23 

-0, 
0,99999999E-03 
0.45000000E-01 
0,18162999E-00 
0.108033996 01 

4 -0. 
9 0,39999999E-02 
14 0.69999999E-01 
19 0.22649000e-00 

5 -0» 
10 0.79999999E-02 
15 0«99789999E-01 
20 0.30705000E-00 

SIGMA TRANSPORT 

1 0.6100COCOE 
6 O.S200COG0E 
11 0.e6759999E 
16 0.15984999E 
21 0.448212CCE 

CO 
01 
01 
02 
02 

2 
7 
12 
17 
22 

0,9500C000E 00 3 
0.63299999E 01 8 
0,68169999E 01 13 
0.18158100E 02 18 
0.63441200E 02 23 

0.13199999E 01 4 
0.66659999E 01 9 
0.68299999E 01 14 
0.20517100E 02 19 
0.96840499E 02 

0,18200000E 01 
0,66689999E 01 
0.68469999E 01 
0«24047799E 02 

5 0,29299999E 01 
10 0.66719999E 01 
15 0*12593800E 02 
20 0.31485400E 02 

3 ^ > 

(C H Co 
«<l W 

-o I 
-P-HH3 

H, B 
HCO 



1T6 2 0.73899999E CO 

SIGMA 

IT0 3 C.2310CC00E-00 

1T0 4 C.23100C00E-00 

1T0 5 O.1390CO00E-C0 

ITO 6 0.45999999E-01 
5T0 6 0.3387C000E 01 

ITO 7 0. 
5T0 7 0.57099999E CO 

1T0 8 0. 
5T0 8 0.09999999E-00 

ITO 9 0. 
5T0 9 0,17999999E-01 

IT01O G. 
STfllO 0,39999999E-G2 
9T01O 0.67189999E 01 

1T011 0. 
STflll 0. 
9T011 0.1919S999E 01 

1T012 C. 
5T012 0. 
9T012 0.68000COOE CO 

2T0 3 0.73100000E 00 

2T0 4 0.73100000E 00 

2T0 5 0.43900000E-00 

2T0 6 0.12100000E-00 

2T0 7 0.24999999E-01 
6T0 7 0.60219999E 01 

2T0 8 0. 
6T0 8 0.10450000E 01 

2T0 9 0. 
610 9 0,18700000E-00 

2T010 0. 
61010 0.29600000E-01 

2T011 0. 
6T011 0.12499999E-01 
lOTOll 0.77569999E 01 

2T012 0, 
6T012 0. 
1OT012 0.27189999E 01 

£R 

3T0 4 0.l7670000t 01 

3T0 5 0.10599999e 01 4T0 5 0.27180000E 01 

3T0 6 0.294000006-00 4T0 6 0.75200000E 00 

3T0 7 0 .48999999E-01 4T6 7 0 .12700000E-00 

3T0 8 O.llOOOOOOE-01 4T9 8 
7T0 8 0.73719999E 01 

0 .22000000E-01 

3T0 9 0 . 4T0 9 
7T0 9 0.13490000E 01 8T0 9 

3T010 0 . 4T010 
7T01O 0.20900000t ; -00 8T010 

3T011 0 . 4T011 
7T011 0 .60800000C-01 8T011 

0.49999999E-02 
Oe78800000E 01 

a 

n oq F: e 

0.12199999c Ol.^'^ « 

Vjlt) 

o- w 
H, J 
•_,(-• CO 

O. v^^-f^ 

0.36000000E-00 ^ ^ 

3T012 0. 4T012 
7T012 0.30400000e-01 8T012 
11T012 0.84939999E 01 

0. 
0,12199999£-00 



1T013 
5T013 
9T013 

lTfll4 
5T014 
9T014 
13T014 

1T015 
5T015 
9T015 
13T015 

2T016 
6T016 
10T016 
14T016 

31617 
7Tfll7 
11T017 
15T017 

4T018 
8T018 
12T018 
16T018 

5T019 
9T019 
13T019 
17T019 

6T020 
1OT02O 

0. 
0. 
0.19199999E-

0. 
C. 
0.95999999E-
C.74C89999E 

C. 
0. 
0. 
0.24558999E 

C. 
0. 
0.31199999E-
C.19965000E 

C. 
0. 
0.4800C000E-
0.36541999E 

0. 
C. 
0.11719999E-
0.22234999E-

0. 
0. 
0,3763C000E-
0. 

0. 
0. 

•CO 

-01 
01 

01 

-01 
01 

-01 
01 

-00 
-CO 

-co 

2T013 
6T013 
1OT013 

2T014 
6T014 
1OT014 

2T015 
6TQ15 
1OT015 
14T015 

3T016 
7T016 
11T016 
15T016 

4T017 
8T017 
12T017 
16T017 

5T018 
9T018 
13T018 
17T018 

6T019 
10T019 
14T019 
18T019 

7T02O 
11T02O 

0. 
0. 
0.77999999E 

0. 
0. 
0.23190000E-

0. 
0. 
0*10399999E-
0.66546999E 

0. 
0. 
0.71999999E-
0.36482000E 

0. 
0. 
0.15759999E-
0. 

0. 
0. 
0.37630000E-
0. 

0. 
0, 
0.10102999E 
0. 

0. 
0,24200000E-

00 

-00 

-00 
01 

-01 
01 

-00 

-00 

01 

-01 

3T013 
7T013 
IIT013 

3T014 
7T014 
IIT014 

3T015 
7T015 
11T015 

4T016 
8T016 
i2T016 

5T017 
9T017 
13T017 

6T018 
IOT018 
14T018 

7T019 
11T019 
15T019 

8T020 
12T020 

0. 
0. 
0.24180000E 

0. 
0* 
0.71900000E 

0. 
0, 
0.23999999E-

0. 
0. 
0.23639999e-

0. 
0. 
0.49119999E-

0. 
0. 
0.10102999E 

0. 
0.363000GOE-
0.24755999fc 

0. 
0.78299999E-

01 

00 

-00 

-00 

-00 

01 

-01 
01 

-01 

4T013 
8T013 
12T013 

4T014 
8T014 
12T014 

4T015 
8T015 
12T015 

5T016 
9T016 
13T016 

6T017 
10T017 
14T017 

7T018 
11T018 
15T018 

8T019 
12T019 
16T019 

9T02O 
131020 

0, 
0.52000000E-01 
0.79059999E 01 

0. 
0. 
0.23639999E 01 

0. 
0. 
0.78800000E 00 

0« 
0. 
0.73689999E 00 

0. 
0.20699999E-01 
0.13308000E 01 

0. 
0,36300000£-0l 
0.35439999E 01 

0« 
0. 11719999E-00 
0.40881999E 01 

0, 
0.25099999E-00 



14T020 
18T02O 

7T021 
11T021 
15T021 
19T021 

8T022 
12T022 
16T022 
2OT022 

9T023 
13T023 
17T023 
21Te23 

C.67349999E 
0. 

0. 
0.1219S999E-
0.287C3000E-
0. 

c. 
0.23499999E-
0.IC580999E 
0. 

0, 
0.37599999E-
C.15439C00E-
G. 

CO 

-01 
-CO 

-01 
01 

-01 
-00 

15T020 
19T02O 

8T321 
12T021 
16T021 
20Te21 

9T022 
13T022 
17Te22 
21T022 

10T023 
14T023 
18T023 
22T023 

0.80915999E 
0. 

0. 
0,39100000E-
0,25376000E 
0. 

0. 
0,75299999E-
0.28432000E-
0. 

0. 
O.IOIOOOOOE-
0. 
0. 

00 

-01 
01 

-01 
-00 

-00 

16T020 0.517139996 01 17T020 0,92143S?99£-0l 

9T021 0. 1OT021 
13T021 0.12549999E-00 14T021 
17T021 0.22372000E-00 18T021 

0. 
0.33679999E-00 
0. 

1OT022 0 . 11T022 
14T022 0.20209999E-00 lSTfl22 
18T022 0 . 19T022 

0 .73000000E-02 
0 .11791000E-00 
0 , 

11T023 0.36000000E-02 12T023 
15T023 0.34187000E-01 16T023 
19T023 0 . 2OT023 

0 .11700000E-01 
0 .278989996-00 
0 . 

a 

CD H C n 
•=<! W 

o - to 
Hj I 

HCO 



SIGMA UPSCATTER 

16T015 C.34C57000E-C0 17T315 
2OT015 0,57415999E-01 21T015 

0,49290000E-00 18T015 
0.45429999E-01 22T015 

0.4973g999E-00 19T015 
0.59780999E-01 23T015 

0.31962000E-00 
0.99133000E-01 

17T016 C. 18T016 
21T016 0.19334999E 01 22T016 

0.38636000E-01 19T016 
0.23707999E 01 23T016 

0.59299000E 00 
0.31707999E 01 

2OT016 0.13394000E 01 

18T017 0. 19T017 
22T017 C.10439999E 01 23T017 

0. 20T017 
0.28056999E 01 

0.409589996-01 21T017 0.27152000E-00 

19T018 
23T018 

0. 
C. 

2OT018 0. 21T018 0. 22T018 

20T019 0. 21T019 0. 22T019 0. 23T019 0. 

21T02O 0. 22T02O 23T02O 0. 

22T021 0. 23T021 0. 

23T022 C. 



HZR 7 

ATOMIC WEIGHT* 0.09999999E 01 V ZERO= 0. 

SIGMA ABSORPTION 

8= 0. 

I 
6 
11 
16 
21 

"0. 
-0. 
0.13999999E-01 
0.129980CCE-C0 
0.433960C0E-C0 

2 
7 
12 
17 
22 

-0* 
-0. 
0,24999999E-01 
0,15415999E-00 
0.63913000E 00 

3 
8 
13 
18 
23 

-0. 
0.99999999E-03 
0.45000000E-01 
0.18162999E-00 
0.10803399E 01 

SIGMA TRANSPORT 

4 -0. 
9 0.39999999E-02 
14 0.69999999E-01 
19 0.22649000E-00 

5 -0, 
10 0.79999999E-02 
15 0,99789999E-01 
20 0«30705000E-00 

I 
6 
11 
16 
21 

0.61C0C000E 
0.52000CCOE 
0.66759999E 
0.15984999E 
G.448212C0E 

CO 
01 
01 
02 
02 

2 
7 
12 
17 
22 

0,95000000E 
0.63299999E 
0.68169999E 
0,18158100E 
0.63441200E 

00 
01 
01 
02 
02 

3 
8 
13 
18 
23 

0.13199999E 01 4 
0.66659999E 01 9 
0.68299999E 01 14 
0.20517100E 02 19 
0.96840499E 02 

0.18200000E 01 
0.66689999E 01 
0.68469999E 01 
0.24047799E 02 

5 0.29299999E 01 
10 0*66719999E 01 
15 0«12593800E 02 
20 0»31485400E 02 



ITO 2 C.73899999E CO 

IT0 3 C.231CCOO0E-CO 

ITO 4 C.2310C0O0E-CO 

ITO 5 C.139000O0E-C0 

ITO 6 C.45999999E-01 
5T0 6 0.3387C0OOE 01 

1T0 7 0. 
5T0 7 0.57099999E CO 

1T0 8 C. 
5T0 8 0.09999999E-C0 

1T0 9 0. 
5T0 9 0.17999999E-01 

1T01O C. 
5T01O 0,39999999E-02 
9T01O 0,67189999E 01 

1T011 C. 
5T011 0. 
9T011 C.19199999E 01 

1T012 0. 
5T012 0. 
9T012 0.6800CC00E CO 

SIGMA 

2T0 3 0.73100000E 00 

2T0 4 0.73100000E 00 

2T0 5 0.43900000E-00 

2T0 6 0.12100000E-00 

2T0 7 0.24999999E-01 
6T0 7 0.60219999E 01 

2T0 8 0. 
6T0 8 0.10450000E 01 

2T0 9 0. 
6T0 9 0.18700000E-00 

2T01O 0. 
6T01O 0.29600000E-01 

2T011 0. 
6T011 0.12499999E-01 
lOTOll 0.77569999E 01 

2T012 0. 
6T012 0. 
1OT012 0.27189999E 01 

3T0 4 0.17670000E 01 

3T0 5 0.105999996 01 4T0 5 0.27180000E 01 

3T0 6 0.294000GOE-00 4T0 6 0.75200000E 00 

3T0 7 0 .489999996-01 4T0 7 0 .12700000E-00 

3Ta 8 O.llOOOOOOe-01 4 T 0 8 
7T0 8 0.737199996 01 

0 .22000000E-01 

3T0 9 
7T0 9 

3T01O 
7T010 

3T011 
7T011 

3T012 
7T012 
11T012 

0. 
0.13490000E 

0. 
0.20900000E-

0. 
0.60800000E-

0. 

01 

-00 

-01 

0.30400000E-01 
0.849399996 01 

4T0 9 
8T0 9 

4T010 
8T01O 

4T011 
8T011 

4T012 
8T012 

0.49999999E-02 
0.78800000E 

0. 
0.12199999E 

0. 
0.36000000E-

0, 
0.12199999E-

01 

01 s L
A

-SR
-T

D
 

Ju
ly

 
15 

'age 
80 

-00 ° - w 
H O O 

i_j vD-O 
-vj 0^4:-
VM v>iro 

-00 



IT013 
5T013 
9T013 

1T014 
5T014 
9T014 
13T014 

1T015 
5T015 
9T015 
13T015 

2T016 
6T016 
1OT016 
14T016 

3T017 
7T017 
11T017 
15T017 

4T018 
8T018 
12T018 
16T018 

5T019 
9T019 
13T019 
17T019 

6T020 
1OT02O 

0. 
0. 
0.19199999E-

0. 
0. 
0.95999999E-
C.74089999E 

C. 
0. 
C. 
C.24558999E 

0. 
0. 
0.31199999E-
0.19965000E 

0. 
0. 
0.4800COO0E-
C#36969999£ 

0. 
0. 
0.11719999E-
G.22945999E-

0. 
0. 
C.3763C000E-
0. 

0. 
0. 

-CO 

-01 
01 

01 

-01 
01 

-01 
01 

-CO 
-CO 

-CO 

2T013 
6T013 
10T613 

2T014 
6T014 
1OT014 

2T015 
6T015 
10T015 
14T015 

3T016 
7T016 
11T016 
15T016 

4T017 
8T017 
12T017 
16T017 

5T018 
9T018 
13T018 
17T018 

6T019 
1OT019 
14T019 
18T019 

7T02O 
11T020 

0. 
0. 
0.77999999E 

0. 
0. 
0.23190000E-

0. 
0. 
0.10399999E-
0.66546999E 

0. 
0. 
0.71999999E-
0.37183999E 

0. 
0. 
0.15759999E-
0. 

0. 
0. 
0.37630000E-
0. 

0. 
0, 
0.10102999E 
0. 

0, 
0.24200000E-

00 

-00 

-00 
01 

-01 
01 

-00 

-00 

01 

-01 

3Tgi3 0. 4Tai3 
7T013 0. 8Tai3 
11T013 0.24180000E 01 12T013 

0« 
0.520000006-01 
0.79059999E 01 

3T014 0. 4T014 
7T014 0. 8T014 
llTgi4 0.71900000E 00 12T014 

0. 
0. 
0.23639999E 01 

3T015 0. 4T015 
7T015 0. 8T015 
11T015 0.239999996-00 12T015 

0. 
0. 
0.78800000E 00 

4T016 0. 5T016 
8T016 0. 9T016 
12T016 0.23639999E-00 13T016 

0. 
0. 
0.73689999E 00 

5T017 0. 67017 
9T017 0. 10T817 
13T017 0.491199996-00 14T017 

0. 
0,20699999E-01 
0.13308000E 01 

6T018 0. 7T018 
10T018 0. 11T018 
14T018 0.10102999E 01 15T018 

7T019 0. 8T019 
11T019 0.36300000e-01 12T019 
15T019 0.24500000E 01 16T019 

0. 
0.36300000E-01 
0.35517000E 01 >^ 

pj CH > 
oq c I 
(D H Co 
"̂  W 

oo D 
0. HHt-3 
0.117l9999E-00oV'g 
0.42024999E 01 ^ ^ ^ 

-<1 ON 4^ 
VJJV>J PJ 

8T020 0. 9T02O 
12T02O 0.78299999E-01 13T02O 

0. 
0.25099999E-00 



14T02O 
18T020 

7T021 
11T021 
15T021 
19T021 

8T022 
12T022 
16T022 
2OT022 

9T023 
13T023 
17T023 
21T023 

0.67349999E 
0. 

0. 
0.12199999E-
0.26064000E-
0. 

0. 
0.23499999E-
0.11048999E 
0. 

0. 
0.375999996-
0.16551000E-
0. 

CO 

-01 
-CO 

•01 
01 

-01 
-CO 

1ST02O 
19T02O 

8T021 
12T021 
16T021 
2OT021 

9T022 
13T022 
17T022 
21T022 

1OT023 
14T023 
18T023 
22T023 

0.75624999E 
0. 

0. 
0.39100000E-
0.26406000E 
0. 

0. 
0.75299999E-
0.30451000E-
0. 

0. 
O.IOIOOOOOE-
0. 
0. 

00 

-01 
01 

-01 
-00 

-00 

16T02O 0.53415999E 01 177020 0.98084000E-01 

9T021 0. 10T021 
13T021 0.12549999E-00 14T021 
17T021 0.23935000E-00 18T021 

0. 
0.336799996-00 
0. 

1OT022 0. 11T022 
14T022 0.20209999E~00 15T022 
18T022 0. 19T022 

0.730000006-02 
0,105730006-00 
0. 

11T023 0.36000000E-02 12T023 
15T023 0.30513000E-01 16T023 
19T023 0. 2OT023 

0.117000006-01 
0.29156999E-00 
0. 

•TJ 
P3 C H 
oq p: 
<I> H 
«<! 

oo 
roH 
Vn 

o» 
M j 

. H i-'^ 

> 
!» 
1 
to 
W 
t-3 
fcl 
W 
1 
oo 
^ 

•<1(JS Sr 
V^V^J tu 



SIGMA UPSCATTER 

16T015 C.84735999E CO 177015 0.12102000E 01 18T015 
2OT015 0 .33113000E-00 21T015 0 .32895999E-00 22T015 

17T016 0. 18T016 
21Tei6 0.49439000E 01 22T016 

0.74718999E-01 19T016 
0,62797000E 01 23T016 

18T017 0. 19T017 
22T017 0.23172999E 01 23T017 

0. 2OT017 
0.64661999E 01 

197018 
23T018 

0 . 
C. 

20T018 0. 21T018 

20Te i9 C. 

21T020 C. 

22T021 C. 

21T019 0. 

22T02O 0 . 

23T021 0 . 

22T019 

23T02O 

23T022 0 . 

0.13281000E 01 19T015 
0.439660006-00 23T015 

0.949410006 00 
0.71456999E 00 

0,13816000E 01 2OT016 
0,866369996 01 

0.33122999E 01 

0,764400006-01 21T017 0.55858999E 00 

0* 22T018 0 . 

0 . 23T019 0 . 

0 . 

a 
^ > 
P3 CH t> 

'^ io 
oo 8 
V J J H (-3 

VJI fcl 
0 - . W 
Hj J 

H oo 
LjVD-O 



HZR 10 

ATOMIC WEI6HT= 0.C9999999E 01 V ZER0= 0, 

SIGMA ABSORPTION 

1 -0, 
6 -0. 
11 G.13999999E-01 
16 0.12998000E-CO 
21 0.433960C0E-C0 

2 -0. 3 
7 -0. 8 
12 0.24999999E-01 13 
17 0.15415999E-00 18 
22 0.63913000E 00 23 

-0. 4 
0.99999999E-03 9 
0,45000000E-01 14 
0.18162999E-00 19 
0.10803399E 01 

SIGMA TRANSPORT 

I 0.61C0C0C0E CO 2 
6 0.5200G0CCE 01 7 
11 0.66759999E 01 12 
16 0,15984999E 02 17 
21 0.448212006 02 22 

0,9500G000E 00 3 
0.63299999E 01 8 
0.68169999E 01 13 
0.18158100E 02 18 
0.63441200E 02 23 

0,131999996 01 4 
0,66659999E 01 9 
0.68299999E 01 14 
0,20517100E 02 19 
0.96840499E 02 

B= 0, 

-0. 5 -0, 
0,39999999E-02 10 0,79999999E-02 
0,69999999E-01 15 0.99789999E-01 
0.22649000E-00 20 0,30705000E-00 

0.18200000E 01 5 0,29299999E 01 
0*666899996 01 10 0,66719999E 01 
0,68469999E 01 15 0,12593800E 02 
0.24047799E 02 20 0«31485400E 02 
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1T013 0. 
5TG13 0. 
9TQ13 0.l9199999e-C0 

1T014 0. 
5T014 C, 
9T014 G,95999999E-01 
13T014 C.74C89999E 01 

1T015 G. 
5T015 C. 
9T015 0. 
13T015 C,24558999E 01 

2T016 C. 
6TQ16 C. 
10T616 0.31199999E-01 
141016 C.19965000E 01 

3T017 0. 
7TQ17 0, 
11T017 0.480000006-01 
15T017 0.37184999E 01 

4T018 0. 
8T018 0. 
12T018 0.11719999E-C0 
16T018 0,23197000E-C0 

5T019 0. 
9T019 0. 
13TG19 0.3763C000E-C0 
17T019 0, 

6T020 0. 
1OT02O 0. 

2T013 
6T013 
101313 

2T014 
6T014 
10T014 

2T815 
6T015 
10T015 
14T015 

3T016 
7T016 
11T016 
15T016 

4T017 
8T017 
12T017 
16T017 

5T018 
9T018 
13T018 
17T018 

6T019 
10Tfll9 
14T019 
18T019 

7T020 
11T02O 

0. 
0. 
0.77999999E 

0. 
0. 
0,23190000E-

0. 
0, 
0,10399999E-
0.66546999E 

0. 
0. 
0,71999999E-
0.37553000E 

0. 
0. 
0.15759999E-
0. 

0. 
0, 
0.37630000E-
0. 

0. 
0. 
0.10102999E 
0. 

0. 
0.24200000E-

00 

-00 

-00 
01 

-01 
01 

-00 

-00 

01 

-01 

3T013 0. 41013 
7T013 0. 8T013 
11T013 0.24180000E 01 12T013 

0. 
O.S2000000E-01 
0.79059999E 01 

3T014 0. 4T014 
7T014 0. 81014 
11T014 0.71900000E 00 12T014 

0, 
0, 
0.23639999E 01 

3T015 0. 4T015 
7T015 0. 8T015 
11T015 0.23999999E-00 12T015 

0. 
0, 
0.78800000E DO 

4T016 0. 5T016 
8T016 0. 9T016 
12T016 0,23639999e-00 13T016 

0. 
0. 
0,73689999£ 00 

5T017 0. 6T017 
9T017 0, 1OT017 
13T017 0,49119999E-00 14T017 

0. 
0.20699999E-01 
0.1330800GE 01 

6T018 0. 7T018 
1OT018 0. 11T018 
14T018 0.10102999E 01 15T018 

7T019 0, 8T019 
11T019 0.36300000E-01 12T019 
151819 0.24365000E 01 16T019 

0. 
0.36300000E-01 ^ g 
0.35557000E 01^ ̂ > 

^ W 
Oo I 

VJ1 t) 

0-11719999E-00 ^ ^ 
0.42486999E 01 ̂ ,̂ ;fr 

Vhi v>jrv) 

8T02O 0 . 9T020 
12T02O 0.78299999E-01 13T020 

0« 
0 .25099999£-00 



14T020 0.67349999E CO 15T02O 
18T020 0. 19T02O 

0.72917999E 00 
0. 

7T021 0, 8T021 
11T021 0.12199999E-01 12T021 
15T021 0.24697000E-00 16T021 
19T021 0« 20T621 

0.39100000E-01 
0.26837000E 01 
0, 

8T022 0. 9T022 
12T022 0,23499999E-01 13T022 
16T022 0.11247999E 01 17T022 
20T822 0. 21T022 

0,75299999E-0l 
0.31338000E-00 
0. 

97023 0. 10T023 
13T023 0,37599999E-01 14T023 
17T023 0.17C47000E-C0 18T023 
21T023 0. 22T023 

0 . 
0.lOlOOOOOE-00 
0. 
0. 

16T02O 0,54112999t 01 17T02O 0,l004:JUU0E-00 

9T021 0. IOT021 
13T021 0.12549999E-00 14T021 
17T021 0.24596000E-00 18T021 

0. 
0.33679999E-00 
0. 

1OT022 0. 11T022 
14T022 0.20209999E-00 15T022 
18T022 0, 19T022 

0.73000000E-02 
0.99388999E-01 
0. 

11T023 0.36000000E-02 12T023 
15T023 0.2e591999E-01 16T023 
19T823 0. 20T023 

0.11700000E-01 
0.29696000E-00 

oq s I 

^ W 
C» I 

O - W 
Hj 1 

H OO 
i_iv£)-<l 



SIGHA UPSCATTER 

16T015 0.1C484000E 01 17T015 
2OT015 0.5800C000e CO 21T015 

17T016 C. 18T016 
21X016 C.61454000E 01 22X016 

18X017 0. 19X017 
22X017 C,27385999E 01 23X017 

0.15038g99E 
0.61689000E 

0.83724000E-
0.79082999E 

0, 
0.77487999E 

01 
00 

-01 
01 

01 

18X015 
22X015 

19X016 
23X016 

20X017 

0.17186999E 
0.82630000E 

0.16586000E 
0.11036000E 

0,84663999E-

01 
00 

01 
02 

-01 

19X015 
23X015 

20X016 

21X017 

0.12857000E 01 
0.13291000E 01 

0,40664999E 01 

0«64184000E 00 

19X018 
23X018 

0. 
0. 

20X018 21X018 0. 22X618 0, 

20X019 

21X020 

22X021 

0. 

21X019 

22X020 

23X021 

22X019 0. 

23X020 0, 

23X019 0, 

0, 

23X022 0. 



K 

AX0MIC «ElGHX= 0.39100C00E 02 V ZER0= 0. 

SIGMA ABS8RPXI0N 

8= 0. 

1 -0. 2 
6 0,99999999E-03 7 
11 0.68C0C0G0E-01 12 
16 0.8103S999E CO 17 
21 G.27C57CC0E 01 22 

•0. 3 -0. 
0.3000COOOE~02 8 
0,1200CO0OE-O0 13 
0.9612C000E 00 18 
0,39849000E 01 23 

0.79999999E-02 
0.20999999E-00 
0,11324999E 01 
0.67358999E 01 

SIGMA XRANSPORX 

4 
9 

14 
19 

-0, 
0.16999999E-01 
0.36000000E-00 
0,14122000E 01 

5 
10 
15 
20 

-0* 
0,38000000E-01 
0,62220000E 
0.19144999E 

00 
01 

1 
6 
11 
16 
21 

0,2110CCCCE 
0.18669999E 
0.1966C0C0E 
0,29151999E 
0.48999999E 

01 
01 
01 
01 
01 

2 
7 
12 
17 
22 

0,22200000E 
0.1425C000E 
0,2110C000E 
0,30840000E 
0.61719999E 

01 
01 
01 
01 
01 

3 
8 
13 
18 
23 

0.16899999E 
0.152299996 
0.22600000E 
0.327920006 
0.88052999E 

01 
01 
01 
01 
01 

4 
9 
14 
19 

0.18399999E 
0»16999999E 
0.23599999E 
0.35686000E 

01 
01 
01 
01 

5 0»197000006 01 
10 0*186800006 01 
15 0,27063999E 01 
20 0«40828999E 01 



SIGMA O0WNSCAXXER 

1X8 2 0.3150C000E-C0 

1X8 3 -0. 2X0 3 0.149000006-00 

1X0 4 -0, 2X0 4 -0. 3X0 4 0.19499999E-00 

1X0 5 -0. 2X0 5 -0. 3X0 5 -0. 4X0 5 0.11600000E-00 

1X0 6 
5X0 6 

IXO 7 
5X0 7 

1X0 8 
5X0 8 

1X0 9 
5X0 9 

1X010 
5X010 
9X810 

1X011 
5X011 
9X811 

lXfll2 
5X012 
9X812 

-C. 
0. 

0. 
-0. 

0. 
-0. 

C. 
-0. 

C. 
-0. 
0. 

0. 
0. 

-0. 

G. 
0. 

-0. 

2X0 6 -0. 3X0 6 -0. 
0.71999999E-01 

0.49999999E-C1 

2X0 7 
6X0 7 

2X0 8 
6X0 8 

2X0 9 
6X8 9 

2X010 
6X010 

-0. 
0. 

0. 
-0. 

0. 
-0. 

0. 
-0. 

2X011 
6X011 
10X811 

2X012 
6X012 
10X812 

3X0 7 
0.52999999E-01 

0. 
-0. 
0.779999g9E-01 

0. 
0. 
-0. 

3X011 
7X011 

3X012 
7X012 
11X012 

-0. 

3X0 8 
7X0 8 

3X0 9 
7X0 9 

3X010 
7X010 

-0. 
0. 

0. 
-0. 

0. 
-0. 

0. 
•0. 

0. 
•0. 

4X0 6 -0. 

4X0 7 -0, 

4T0 8 
0.41999999E-01 

4X0 9 
8X0 9 

4X010 
8X010 

4X011 
8X011 

4X012 
8X012 

-0, 

-0. 
0.45000000t-01 

0 , 
•0 . 

0 , 
- 0 . 

0 . 
•Os 

oq d 1 
CD H CO 

'sO i 
O H h8 
0 - . to 
H, 1 

H CD 
•O CJN4^ 
VJJVH tV) 

0.88999999E-01 



1X013 
5X013 
9X013 

0. 
0. 
•0. 

2X013 
6X013 
10X013 

0. 
0. 
•0. 

3X013 
7X813 
11X013 

0. 
0. 
•0. 

4X013 0. 
8X013 -0. 
12X013 0.84999999E-01 

1X014 C. 2X014 0. 
5T814 0. 6X814 0. 
9X014 -0. 10X814 -0. 
13X014 C.9599999gE-0l 

3X014 
7X814 
11X814 

0. 
0. 
•0. 

4X014 
8X014 
12X014 

0. 
0. 
•0. 

1X015 0. 
5X815 0. 
gX015 0. 
13X015 -0. 

2XC16 0. 
6X016 0. 
10X016 0. 
14X016 -0. 

3X017 0. 
7X017 0. 
11X017 0. 
15X817 0.1936299gE-02 

4X818 0. 
8X818 0. 
12X818 0. 
16X818 0.14563999E-01 

5X019 0. 
9X019 0. 
13X019 0. 
17X019 C.21066999E-01 

6X020 C. 
10X020 0. 

2X015 
6X815 
10X015 
14X815 

3X816 
7X816 
11X816 
15X816 

4X817 
8X817 
12X817 
16X817 

5X818 
9X818 
13X818 
17X818 

6X819 
10X019 
14X019 
18X019 

7X020 
11X020 

0. 
0. 

-0. 
0.112000006-00 

0. 
0. 

-0. 
0.158410006-00 

0. 
0. 

-0. 
0.41404000E-00 

0. 
0. 

-0. 
0.43296999E-00 

0. 
0. 

-0. 
0.411850006-00 

0. 
0. 

3X015 
7X015 
11X015 

4X016 
8X016 
12X016 

5X017 
9X017 
13X017 

6X018 
10X018 
14X018 

7X019 
11X019 
15X019 

8X020 
12X020 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 
0. 

0. 
0. 

4X015 
8X015 
12X015 

5X016 
9X016 
13X016 

7X018 
11X018 
15X018 

8X019 
12X019 
16X019 

9X020 
13X020 

0 . 
0 . 

• 0 . 

0 . 
0 . 

• 0 . 

6X017 
10X017 
14X017 

0. 
0. 

-0. 

0 . 
0 . P3 
0.60254999E-0502 

CD 

O 

0 . ^ 
0 . H 
0.14211000E-03C^ 

HCO 
'<! W 

i 
HK9 
Vjlfcl 

«> w 
H o o 

cr\-p-

0 , 
0 . 



14X020 
18X020 

7X021 
11X021 
15X821 
19X821 

8X022 
12X822 
16X822 
20X022 

9X823 
13X023 
17X823 
21X823 

0. 
C.591049996-02 

0. 
0. 
0. 
0.48599999E-02 

0. 
0. 
0. 
0.13598000E-01 

0. 
0. 
0. 
0.18821C00E-01 

15X020 
19X820 

8X021 
12X021 
16X021 
20X021 

9X822 
13X022 
17X022 
21X022 

10X023 
14X023 
18X023 
22X023 

0. 
0.27789000E-00 

0. 
0. 
0. 
0.240820006-00 

0. 
0. 
0. 
0.29590999E-00 

0. 
0. 
0. 
0.22593000E-00 

16X820 0. 17X020 0.494649996-04 

9X021 
13X021 
17X821 

0. 
0. 
0. 

10X021 0. 
14X821 0. 
18X021 0.132740006-04 

10X022 
14X022 
18X022 

0. 
0. 
0. 

11X822 0. 
15X022 0. 
19X022 0.756489995-04 

11X023 
15X023 
19X023 

0. 
0. 
0. 

12X023 0. 
16X023 0. 
20X323 0.38894000E-03 

I 
in 
W 

(D H 

vD 
roH 
o-

H C30 

-OON-I^ 

H3 

I 



SIGMA UPSCAXXER 

16X015 0.13646C00E-C0 17X015 
20X015 0. 21X015 

0.461349g9E-03 18X015 
0. 22X015 

17X016 0.20065000E-C0 18X016 
21X016 0. 22X816 

0.421429996-02 19X016 
0. 23X816 

18X817 G.3C333000E-CO 19X017 
22X817 G, 23X817 

0.79ig4000E-02 20X017 
0. 

19X018 C.28529C00E-C0 20X018 
23X018 C. 

0.42411999E-02 21X018 

20X019 0.38219000E-C0 21X019 0.15359999E-01 22X019 

21X820 C.61587000E CO 22X020 0.83126999E-01 23X020 

22X021 C.7C108999E CO 23X021 0.18629000E-00 

23X022 C.89035000E CO 

0. 19X015 0. 
0. 23X015 0. 

0.20831999E-04 20X016 0. 
0. 

0.18329000^-04 21X017 0. 

0.21043999E-04 22X018 0. 

0.56701999E-03 23X019 0.18963999E-04 

0.99538998E-02 

hd > 

oq p; J 
(D H C « 

^ W 
KO ) 
VM H l - 3 

VJltl 
O «> W 
Hj I 

HOO 



LI6 

ATOMIC W6IGHX= 0.601689996 01 V ZER0= 0. 

SIGHA ABSORPXION 

8= 0. 

I 
6 
11 
16 
21 

1 
6 
11 
16 
21 

0. 11C0C0C06-
0.849999996 
0.345999996 
0.339250006 
0.114568996 

0.1240C0006 
0.164999996 
0*353999996 
0.34C050C06 
0.114649006 

•CO 
CO 
02 
03 
04 

01 
01 
02 
03 
04 

2 
7 
12 
17 
22 

2 
7 
12 
17 
22 

0.2300C000E-
0.139999996 
0.601000006 
0,398100006 
0.163895006 

0.102999996 
0.21999999E 
0.608999996 
0.398899996 
0.163974996 

-00 
01 
02 
03 
04 

01 
01 
02 
03 
04 

3 
8 
13 
18 
23 

3 
8 
13 
18 
23 

0.260000006-00 
0.429999996 01 
0.10910000E 03 
0.466160006 03 
0.279444996 04 

SIGMA XRANSPORX 

0.112000006 01 
0.509999996 01 
0.109900006 03 
0,466960006 03 
0.279525006 04 

4 
9 
14 
19 

4 
9 
14 
19 

0.50000000E 
0.96999998E 
0.17110000E 
O.5863100OE 

0.169999996 
0.105000006 
0.17190000E 
0.587109996 

00 
01 
03 
03 

01 
02 
03 
03 

5 0«194999996 01 
10 0.198999996 02 
15 0.260320006 03 
20 0,786379996 03 

5 0.446999996 01 
10 0.206999996 02 
15 0.261123996 03 
20 0.78717999E 03 



SIGMA D0HNSCAXXER 

1X0 2 0.52599999E CO 

1X0 3 - 0 . 2X0 3 0 .29799999E-00 

1X0 4 - 0 . 2X0 4 0 .34000000E-01 3X0 4 0.59000000E 00 

1X0 5 -0. 2X0 5 -0. 3X8 5 -0. 4X0 5 0.49800000E-00 

1X8 6 
5X8 6 

1X8 7 
5X8 7 

1X8 8 
5X8 8 

1X0 9 
5X8 9 

1X010 
5X010 
9X810 

1X011 
5X011 
9X811 

1X012 
5X812 
9X012 

-0. 
0. 

C. 
-0. 

0. 
-0. 

0. 
-0. 

0. 
-0. 
0. 

0, 
0. 

-0. 

0, 
0. 

-0. 

2X0 6 
C.61099999E CO 

-0. 3X0 6 -0. 

0.158CC000E-C0 

2X0 7 
6X0 7 

2X0 8 
6X0 8 

2X0 9 
6X0 9 

2X010 
6X010 

-0. 
0, 

0. 
-0. 

0. 
-0. 

0. 
-0. 

2X011 
6X011 
10X011 

2X812 
6X812 
10X812 

0,15200000E-00 

0. 
•0. 
0.22300000E-00 

0. 
0. 
•0. 

3X0 7 

3X0 8 
7X0 8 

3X0 9 
7X0 9 

3X010 
7X010 

3X011 
7X011 

3X812 
7X012 
11X012 

•0. 

-0. 
0.l'^499999E-00 

0, 
•0. 

0. 
•0. 

0. 
•0. 

0. 
•0. 

4X0 6 -0. 

4X0 7 -0« 

4X0 8 -0, 

4X0 9 
8X0 9 

4X010 
8X010 

4X011 
8X011 

4X812 
8X012 

-0. 
0,15800000c-00 

0 , 
' 0 . 

0 . 
' 0 . 

0 . 
• 0 . 

^ > 
oq c I 
(D H Co 

"^ W 
VD I 
Ui H i ^ 

Vn W 
O - W 
H) 1 
, HOO 
H VO-V3 
-O CTs-p-

0.24500000E-00 



/ 

1X013 
5X013 
9X013 

1X014 
5X014 
9X014 
13X014 

1X815 
5X815 
9X815 
13X815 

2X016 
6X816 
10X816 
14X816 

3X817 
7X017 
11X017 
15X817 

4X818 
8X818 
12X818 
16X818 

5X819 
9X819 
13X819 
17X019 

6X820 
10X020 

0. 
0. 

-0. 

0. 
0. 

-0. 
0.: 

0. 
c. 
0. 

-0. 

0. 
0. 
0. 

-c. 

0. 
0. 
0. 
c. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

G. 
G. 

0.2450C000E-C0 

0.86049999E-C1 

2X013 
6X013 
10X613 

2X814 
6X814 
10X814 

0. 
0. 
• 0 . 

0. 
0. 
-0. 

3X013 
7X013 
11X013 

3X014 
7X014 
11X014 

0. 
0. 
•0. 

0. 
0. 
• 0 . 

2X015 
6X015 
10X015 
14X015 

3X816 
7X816 
11X816 
15X816 

4X017 
8X017 
12X017 
16X017 

5X018 
9X018 
13X018 
17X818 

6X019 
10X019 
14X019 
18X019 

7X020 
11X820 

0. 
0, 

-0. 
0.29300000E-00 

0. 
0. 

-0. 
0.31230000E-00 

0. 
0. 

-0. 
0.29753999E-00 

0. 
0. 

-0. 
0.284739g9E-00 

0. 
0. 

-0. 
0.3657899gE-00 

0. 
0. 

3X015 
7X015 
11X015 

4X016 
8X016 
12X016 

5X017 
gX017 
13X017 

6X018 
10X018 
14X018 

7X019 
11X019 
15X019 

8X020 
12X020 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 
0. 

0. 
0. 

4X013 
8X013 
12X013 

4X014 
8X014 
12X014 

4X015 
8X015 
12X815 

61617 
10X017 
14X317 

0. 
-0. 
0.22300000E-00 

0. 
0. 

-0. 

0. 
0. 

-0. 

5X016 
9X016 
13X016 

0. 
0. 

-0. 

0. 
0. 
•0. 

7X018 
11X018 
15X018 

0. 
0. 
0. 

8X019 
12X019 
16X019 

0. 
0. 
0. 

ha v> Oq 
(D 

VD 

a 
> 

CH > 
e H 
<̂  

CTNH 

O 
H j 

i__i 

VJI 
«« 
H 

1 
in 
W 
1^ 
tl 
W 
1 
CXJ 

r;vD-<i 

9X020 
13X020 

0. 
0. 



14X020 0. 15X020 
18X820 0.10755000E-C0 19X820 

0. 
0.295330006-00 

7X021 0. 8X821 
11X821 0. 12X821 
15X821 0. 16X821 
19X821 0.152640006-00 20X021 

0. 
0. 
0. 
0.138649996-00 

8X822 0. 9X822 
12X822 0. 13X822 
16X822 0. 17X022 
20X022 0.669030006-01 21X022 

0. 
0. 
0. 
0.578759996-01 

9X823 0. 10X823 
13X823 0. 14X823 
17X023 0. 18X023 
21X823 0.17129C00E-01 22X823 

0. 
0. 
0. 
0.138730006-01 

16X020 0. 17X020 0. 

9X021 
13X021 
17X021 

0. 
0. 
0. 

10X021 
14X021 
18X021 

0. 
0. 
0. 

10X022 
14X022 
18X022 

0. 
0. 
0. 

11X022 0. 
15X022 0. 
19X022 0.764889995-01 

11X023 0. 12X023 
15X023 0. 16X823 
19X023 0.10444000E-01 20X023 

0. 
0. 
0.217229996-01 

I 
Co 

P C-i 
oq C 
CD H 

\o 
-vj H 

vn 
o -

H 
H V O ^ 

V M V M IV) 

t) 
W 
II 

cx> 



SIGMA UPSCAXXER 

0.453210006-01 17X815 0. 
0. 21X015 0. 

18X815 
22X015 

0.828469996-01 18X016 0. 
0. 22X016 0. 

19X016 
23X016 

18X017 0.13469999E-C0 19X017 0.26120000E-01 20X817 
22X817 C. 23X817 0. 

19X018 C.17649999E-C0 20X018 0.49029999E-01 21X018 
23X818 0. 

20X819 0.30681C00E-CO 21X019 0.22216000E-00 22X019 

21X020 C.30491000E-CO 22X020 0.38467000E-00 23X020 

22X021 G.15132999E-C0 23X021 0.21369000E-00 

23X022 C.66304999E-G1 

0 . 19X015 Q» 
0 . 23X015 0 . 

0 . 20X016 0, 
0 . 

0 . 21X017 0 . 

0 . 22X018 0« 

0.12937000fc-00 23X019 0 .315019996-01 

0.59548000E 00 

^ > 
p CH > 
oq f i I 
CD H en 

^ W 
VO 1 
(DoH 1-3 

o » to 
H, a 

H 00 
•NjON-f^ 



LI7 

AX0MIC l«EI6HX= 0.70181799E 01 V ZERO= 0. 

SIGMA ABSORPXION 

B= 0. 

0.39999999E-01 
6 -0, 
11 
16 
21 

1 
6 
11 
16 
21 

0.120000006-02 
0.141399996-01 
0.470999996-01 

0.120999996 01 
0.S4G0C0006 CO 
0.968300006 00 
0.978€C0006 CO 
0.9819C0C06 CO 

2 
7 
12 
17 
22 

2 
7 

12 
17 
22 

-0. 
-0, 
0.220000006-
0.167000006-
0.691999996-

0,113999996 
0.96799999E 
0*968300006 
0.97899999E 
0.98400000E 

-02 
-01 
-01 

01 
00 
00 
00 
00 

3 
8 
13 
18 
23 

3 
8 
13 
18 
23 

-0. 
0.200000006-03 
0.38000000E-02 
0.197000006-01 
0.117199996-00 

SIGMA XRANSPORX 

0.124000006 01 
0.968200006 00 
0.968500006 00 
0.979300006 00 
0.988500006 00 

4 
9 
14 
19 

4 
9 
14 
19 

-0. 
0.300000006-
0.62999999E-
0.24599999E-

0.11099999E 
0.96820000E 
0.96870000E 
0.97970000E 

-03 
-02 
-01 

01 
00 
00 
00 

5 -0. 
10 0*700000006-03 
15 0*108000006-01 
20 0e33300000E-01 

5 0,298999996 01 
10 0.96820000E 00 
15 0.97840000E 00 
20 0«98060000E 00 



SIGMA OOWNSCAXXER 

1X0 

1X0 

1X0 

1X0 

1X8 
5X0 

ixe 
5X8 

1X8 
5X8 

1X8 
5X8 

2 

3 

4 

5 

6 
6 

7 
7 

8 
8 

9 
9 

1X810 
5X010 
9X810 

1X011 
5X011 
9X011 

1X812 
5X012 
9X012 

0, 

-0. 

-0. 

-0. 

-0. 
0. 

0. 
-0. 

0. 
-0. 

0. 
-0. 

0. 
-0, 
0, 

0, 
0. 

-0, 

0. 
0. 

-0. 

0,6151C0006 CO 

C.62100000E 00 

0,1627C0O0E-C0 

2X0 3 

2X0 4 

2X0 5 

2X0 6 

0.44549999E-00 

0.17999999E-01 3X0 4 

• 0 . 

• 0 . 

2X8 7 
6X8 7 

2X8 8 
6X8 8 

2X8 9 
6X8 9 

2X810 
6X010 

-0. 
0. 

0. 
-0. 

0. 
-0. 

0. 
-0. 

0.15300000E-00 

2X011 0. 
6X011 -0. 
10X011 0.23100000E-00 

2X012 0. 
6X012 0. 
10X012 -0. 

3X0 5 

3X0 6 

0.82560000E 00 

-0. 

-0. 

3X0 7 -0. 

3X0 8 -0. 
7X0 8 0.16050000E-00 

3X0 9 0. 
7X0 9 -0. 

3X010 0. 
7X010 -0, 

3X011 0. 
7X011 -0. 

3X012 0. 
7X012 -0. 
11X812 0.25330000E-00 

4X0 5 

4X0 6 

4X0 7 

4X8 8 

4X0 9 
8X0 9 

4X010 
8X010 

4X011 
8X011 

4X012 
8X012 

0.41639999E-00 

0.23000000E-02 

-0. 

-0. 

•0. 
0.16370000E-00 

0 . 
• 0 , 

0 . 
• 0 . 

0 . 
• 0 . 

P > 
oq <̂  > 
(D F: I 

H en 
H<<i W 
O I 
O H t^ 

VJl t J 
o - W 
M, I 

H oo 

•^ o^;r 



1X813 
5X813 
9X813 

0. 
0. 
•0. 

2X013 
6X813 
10XC13 

0. 
0. 
•0. 

3X013 
7X013 
11X013 

0. 
0. 
•0. 

4X013 0. 
8X813 -0, 
12X013 0.23060000t-0O 

1X814 C. 2X014 0. 
5X814 0. 6X014 0. 
9X014 -0. 10X014 -0. 
13X014 C.25269999E-C0 

3X014 
7X014 
11X014 

0. 
0. 
•0. 

4X014 
8X014 
12X014 

0. 
0. 
•0. 

1X815 
5X015 
9X815 
13X815 

0. 
0. 
0. 
•0. 

2X015 0. 
6X015 0, 
10X015 -0. 
14X015 0.30210000E-00 

3X015 
7X015 
11X015 

0. 
0. 

-0. 

4X015 
8X015 
12X015 

0. 
0. 

-0. 

2X816 
6X016 
10X016 
14X016 

0. 
0. 
0. 
• 0 . 

3X016 0. 
7X016 0. 
11X016 -0. 
15X016 0.34020000E-00 

4X016 
8X016 
12X016 

0. 
0. 

-0. 

5X016 
9X016 
3X016 

0. 
0. 

-0. 

3X017 
7X817 
11X817 
15X817 

0. 
0. 
0. 
0. 

4X017 0. 5X017 0. 
8X017 0. 9X017 0. 
12X017 -0. 13X017 -0. 
16X017 0.319419g9E-00 

6T017 
10X017 
14X017 

0. 
0» 

-0. 

4X818 0. 5X018 
8X018 0. 9X018 
12X018 C. 13X018 
16X018 0. 17X018 

5X019 0. 6X019 
9X019 C. 10X019 
13X019 0. 14X019 
17X019 G.91619999E-01 IBXGig 

0. 
0. 
• 0 . 
0.303730006-00 

0. 
0. 
-0. 
0.381440006-00 

6X018 
10X018 
14X018 

0. 
0. 
•0. 

7X019 
11X019 
15X019 

0 
0 
0 

7X018 
11X018 
15X018 

0 . 
0 . 
0 . 

8X019 
12X019 
16X019 

0. 
0. 
0. 

p >• 
oq < ^ > 
(D e I 

H tn 

O I 

vn t) 
o - to 
t-*j I 

HCX> 
H vO-x] 
-O 0^4^ 
VhJ ^ r u 

6X020 
10X820 

0. 
0. 

7X820 
11X820 

0. 
0. 

8X020 
12X020 

0, 
0. 

9T020 
13X020 

0. 
0. 
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SIGMA UPSCAXXER 

0.486470006-01 17X015 0. 
0. 21X015 0. 

18X015 
22X015 

0. 
0. 

19X815 
23T815 

0, 
0. 

0.888369996-01 18X016 0. 
0. 22X016 0. 

19X016 
23X016 

0. 
0. 

20X016 0. 

18X017 0.14364000E-C0 19X017 0.275640006-01 20X017 0. 
22X017 0. 23X017 0. 

21X017 0. 

0.18401000e-C0 20X018 0.494879996-01 21X018 
0. 

0. 22X018 0. 

20X019 0.301140006-CO 21X019 0,209080006-00 22X019 0.117769996-00 23X019 0.280360006-01 

21X020 0.2759S9g9E-00 22X020 0.339109996-00 23X020 0.51591000E 00 

22X021 0.128479g9E-00 23X021 0.178050006-00 

23X822 C.54048COOE-01 



M8 

AX8MIC WEIGHX= 0.959499996 02 V ZER8= 0. 

SIGMA ABS8RPXI8N 

B= 0. 

1 0,999999996-02 2 
6 0,169999996-CO 7 
11 0,499999996-01 12 
16 0.1057C9996 01 17 
21 0.352920C06 01 22 

0,200000006-01 3 
0.400000006-00 8 
0.799999996-01 13 
0.125370006 01 18 
0.519769995 01 23 

0.3999999g6-01 4 
0.150000006 01 9 
0.150000006-00 14 
0.147710006 01 19 
0.878599986 01 

SIGMA XRANSPORX 

0.699999996-01 5 
0.289999996 01 10 
0.250000006-00 15 
0.184195006 01 20 

0.900000006-01 
0.13400000E 02 
0.81151000E 00 
Oc249709996 01 

1 0.239999996 01 2 
6 0.789999996 01 7 
11 0.555999996 01 12 
16 0.682489996 01 17 
21 0.779079996 01 22 

0.289999996 01 3 
0.709g99g9E 01 8 
0.56599999E 01 13 
0.69600999E 01 18 
0.1063609gE 02 23 

0.389999996 01 4 
0.804999986 01 9 
0.595999996 01 14 
0.707419996 01 19 
0,83424999E 01 

0.619999996 01 
0,915999996 01 
0.64599999E 01 
0,72407999E 01 

5 0c81999999E 01 
10 0ol9360000E 02 
15 0.66516999E 01 
20 0.75095999E 01 



SIGMA OOWNSCAXXER 

1X0 2 0,500000006 CO 

1X0 3 0.30COCC00E-CO 2X0 3 0.40000000E-00 

1X8 4 0,20000000E-C0 2X0 4 0.25000000E-00 3X0 4 0,30000000E-00 

1X6 5 -C, 2X0 5 0,099999996-00 3X0 5 0,099999995-00 4X0 5 0.200000006-00 

1X6 6 -0, 2X0 6 
5X0 6 C.13C00C00E-C0 

-0, 3X0 6 -0, 4X0 6 -0. 

1X6 7 0, 
5X8 7 -0, 

1X8 8 0. 
5X8 8 -0. 

1X8 9 0. 
5X8 9 -0. 

1X810 0, 
5X610 -0, 
9X810 0,799999996-01 

1X811 0. 
5X811 0, 
9X811 -0, 

2X0 7 
6X0 7 

2X0 8 
6X0 8 

2X0 9 
6X0 9 

2X010 
6X010 

-0, 
0, 

0. 
-0, 

0. 
-0. 

0. 
-0. 

3X0 7 -0. 4X0 7 -0. 
0.09999999E-00 

2X011 0. 
6X811 -0. 
10X811 0.09999999E-00 

3X0 8 
7X0 8 

3X0 9 
7X0 9 

3X010 
7X010 

3X011 
7X011 

•0. 4X0 8 
0.799999995-01 

0. 
•0. 

0. 
•0. 

0. 
•0. 

4X0 9 
8X0 9 

4X010 
8X010 

4X011 
8X011 

-0. 

-0. 
0.79999999E-01 

0 . 
• 0 . 

0 . 
•0 . 

P !E> 
oq CH > 
CD ft I 

H Cn 
H<=<! t d 
O I 
v n H H3 

vn t( 
o - W 
H J I 
L j H CX> 
V^ ON4^ 
^ VhJ rv) 

1X012 
5X812 
9X812 

0. 
0. 
•0. 

2X012 
6X012 
10X012 

0, 
0, 
•0. 

3X012 0. 4X012 0. 
7X012 -0. 8X012 -0. 
11X012 0.09999999E-00 



1X813 
5X813 
9X813 

1X814 
5X014 
9X614 
13X614 

1X815 
5X015 
9X615 
13X815 

2X616 
6X816 
10X816 
14X816 

3X817 
7X017 
11X617 
15X817 

4X818 
8X618 
12X818 
16X818 

5X819 
9X819 
13X819 
17X819 

6X820 
10X820 

0, 
0. 

-0, 

0, 
0, 

-0, 
0, 

0, 
C, 
0, 

-0, 

C, 
0, 
0, 

-0, 

0, 
0, 
c. 
c. 

0. 
0. 
c. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 

O.llOCCOOOE-CO 

0.1C116CO0E-O1 

2X813 
6X813 
10X313 

2X014 
6X014 
10X014 

2X015 
6X015 
10X015 
14X015 

3X016 
7X016 
11X016 
15X016 

4X017 
8X017 
12X017 
16X017 

5X018 
9X018 
13X018 
17X018 

6X019 
10X019 
14X019 
18X819 

7X020 
11X020 

0. 
0. 
•0. 

0. 
0. 
-0. 

0. 
0. 
•0. 
0.13999999E-00 

0. 
0. 
•0. 
0.17744999E-00 

0. 
0. 
•0. 
0.76768000E-01 

0. 
0. 
•0. 
0.42061000E-01 

0. 
0. 
•0. 
0.28822000E-01 

0. 
0. 

3XC13 
7X013 
11X013 

3X014 
7X014 
11X014 

3X015 
7X015 
11X015 

0. 
G. 
•0. 

0. 
0. 
•0. 

0. 
0. 
-0. 

4X016 
8X016 
12X016 

0. 
0. 

-0. 

5X017 
9T017 
13X017 

0. 
0. 

-0. 

6X018 
10X018 
14X018 

0. 
0. 

-0. 

7X019 
11X019 
15X019 

0. 
0. 
0. 

4X013 0. 
8X013 -0. 
12X013 0.09999999t-00 

4X014 0. 
8X014 0. 
12X014 -0. 

4X015 
8X015 
12X015 

0. 
0. 

-0. 

5X016 
9X016 
3X016 

0. 
0. 

-0. 

6X017 
10X017 
14X017 

7X018 
11X018 
15X018 

0 . 
0 . 

• 0 . 

0 . 
0 . 
0 . 

8X019 
12X019 
16X019 

0. 
0. 
0. 

TJ !zl 
P > 
oq CL||> 
CD C I 

H CO 
H " ^ W 
O I 
c A H ^ a 

VJl t ) 
O - W 
HJ I 

HCXi 
(-iVD-O 

V^jVHfVJ 

8X020 
12X020 

0. 
0. 

9X020 
13X020 

0. 
0. 



14X020 0, 15X020 0. 
18X020 C,61977000E-02 19X020 0.10877000E-01 

7X821 C, 8X621 
11X821 0, 12X021 
15X021 0, 16X021 
19X021 0.4148C000E-02 20X021 

0. 
0. 
0. 
0.24913000E-02 

8X022 0, 9X022 
12X022 C, 13X022 
16X822 0. 17X022 
20X022 C,98066999E-03 21X022 

0. 
0. 
0, 
0.64201000E-03 

9X623 C, 10X823 
13X823 0. 14X023 
17X823 0, 18X823 
21X823 0,16649C00E-03 22X023 

0. 
0. 
0. 
0.11598000E-03 

16X020 17T02O 0. 

9X021 
3X021 
7X021 

0 
0 
0 

10X021 
14X021 
18X021 

0, 
0. 
0. 

10X022 
14X022 
18X022 

0. 
0. 
0, 

11X022 0. 
15X022 0. 
19X022 0.17172000E-02 

11X023 0. 12X023 
15X023 0, 16X023 
19X023 0,129750005-03 20X023 

0. 
0. 
0,27846999£-03 

p > 
oq CH > 
CD C I 

H cn 
H ' ^ W 
O I 
-O H t^ 

vn o 
o - W 
HJ I 

H C» 
H vo -<1 

VfJ Vhi rv> 



SIGMA UPSCAXXER 

16X015 0,183039996-01 17X015 0, 
20X815 0, 21X015 0, 

18X015 
22X015 

17X016 C.20C399996-C1 18X816 0, 
21X016 0, 22X016 0, 

19X816 
23X016 

18X017 0,196330006-01 19X017 0,239140006-02 20X017 
22X817 0, 23X617 0. 

19X018 0,139170006-01 20X018 0,219220006-02 21X018 
23X018 0. 

20X019 0.111049996-01 21X019 0.52059999E-02 22X019 

21X020 0.542059996-02 22X020 0.555789996-02 23X020 

22X021 0.16723999E-C2 23X021 0,206669996-02 

23X022 C,55317999E-03 

0 . 19X015 0 . 
0 , 23X015 0 . 

0 . 20X016 0 . 
0 , 

0 , 21X017 0 . 

0 . 22X018 0 . 

0.21941999E-02 23X019 0 .27959999E-03 

0.75160999E-02 

•d s 
p > 

oq CL< > 
(D p; I 

H cn 
O I 
oo H 1-3 

vn tS 
O - W 
HJ I 

H oo 
i_i V O - N 3 



NA 

AX8MIC WEIGHX= 0.22990C006 02 V ZERO= 0. 

SIGMA ABSORPXION 

B= 0. 

1 0.300CC0006-01 2 
6 0,999999996-03 7 
11 0,179999996-01 12 
16 0.2055C0C0E-CC 17 
21 0.686199996 CO 22 

0, 3 
0,999999996-03 8 
0.319999996-01 13 
0,243800006-00 18 
0,101069996 01 23 

0.200000006-03 4 
0.999999996-03 9 
0,569999996-01 14 
0.287200006-00 19 
0.170840006 01 

SIGMA XRANSPORX 

0.49999999E-03 5 
0.499999996-02 10 
0.099999996-00 15 
0.35820000E-00 20 

0.900000006-03 
0.110000006-01 
0.157800005-00 
0.485599996-00 

1 0.160699996 01 2 
6 0.388400006 01 7 
11 0.3030C0C0e 01 12 
16 0,339150005 01 17 
21 0,387260006 01 22 

0.226000006 01 3 
0.608900006 01 8 
0,306899996 01 13 
0,343859996 01 18 
0,404539996 01 23 

0.29901999E 01 4 
0.454499995 01 9 
0.309899996 01 14 
0.349640006 01 19 
0.431539996 01 

0.311939996 01 5 
0.300999995 01 10 
0,320999996 01 15 
0,356769996 01 20 

0.310720006 01 
0,300999996 01 
0.331519996 01 
Oo370070006 01 



SIGMA OOWNSCAXXER 

1X8 2 C.44C0CC00E-C0 

1X8 

1X0 

1X8 

1X8 
5X6 

1X8 
5X8 

1X8 
5X8 

1X8 
5X8 

3 

4 

5 

6 
6 

7 
7 

8 
8 

9 
9 

1X010 
5X810 
9X010 

1X011 
5X811 
9X811 

1X012 
5X812 
9X612 

-0. 

-0. 

-0. 

-0. 
0. 

0, 
0. 

0, 
-0. 

C, 
-0, 

C, 
-0, 
0, 

0. 
C, 

-0. 

0. 
C, 

-0, 

2X0 3 0,55599999E 00 

0,15499999E-C0 

2X0 4 -O4 

2X0 5 -0, 

2X0 6 
C.19499999E-C0 

0,999999996-08 

• 0 , 

2X8 7 
6X8 7 

2X8 8 
6X8 8 

2X8 9 
6X0 9 

2X010 
6X010 

-0, 
0, 

0, 
-0, 

0, 
-0. 

0, 
-0, 

0,187999996-00 

2X011 0, 
6X011 -0. 
10X011 0.216000006-00 

2X012 0. 
6X012 0. 
10X012 -0. 

3X0 4 0.11910000e 01 

3X0 5 -0. 

3X0 6 -0. 

3X8 7 -0. 

3X0 8 
7X0 8 

3X0 9 
7X0 9 

3X010 
7X010 

3X011 
7X311 

3X012 
7X012 
11X312 

0. 
•0. 

0. 
• 0 . 

0. 
•0. 

0. 
-0. 

4X0 5 0.603999996 00 

4X0 6 0.35999999E-01 

4X0 7 0.79999999E-02 

•0. 4T0 8 
0.30100000E-00 

4X0 9 
8X0 9 

4X010 
8X010 

4X011 
8X311 

4X012 
8X012 

-Os 

-0. 
0.23400000E-00 

0 . 
• 0 , 

0 . 
- 0 . 

0 . 
•0 . 

P !» 
oq CLH tt> 
(D ii: I 

H Cn 
\-"< to 
H I 
O H 1-3 

vn U 
o » W 
HJ i 

. , '-' 0° 
H VO ^ 
-<J cr\ .fr 
Vfj v̂ ^ ru 

0.235999996-00 



IT013 
5T013 
9T013 

IT014 
5T014 
9T014 
13T014 

1TQ15 
5T015 
9T015 
13T015 

2T016 
6T016 
10T016 
14T016 

3T017 
7T0X7 
11T017 
15T017 

4T018 
8T0X8 
12T018 
161018 

5T019 
9T019 
13T019 
17T019 

6T020 
10T020 

0. 
0. 

-0. 

0. 
0. 

-0. 
C.i 

C. 
0. 
G. 

-0. 

0. 
0, 
0. 

-c. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0« 
0. 
0, 
0. 

0^ 
0, 

2380CCO0E-

18762000E-

82225q9g£-

10475000E-

•CO 

-01 

-01 

-CO 

2T813 
6T013 
101313 

2T014 
6T014 
1OT014 

2T015 
6T015 
IOT015 
14T015 

3T016 
7TG16 
11T016 
151016 

4T017 
8T017 
12T017 
16T017 

5T018 
9T018 
13T018 
17T018 

6T019 
10T019 
14T019 
18T019 

7T820 
11T020 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 
0.29400000E-

0. 
0. 

-0, 
O,37385000£-

0. 
0. 

-0, 
0.81606000E 

0, 
0, 

-0. 
0.82177000E 

0. 
0. 

-0. 
0.80091000& 

0. 
0. 

•00 

•00 

00 

00 

00 

31013 
7T013 
11T013 

3T014 
7T014 
11T014 

3T015 
7T015 
11T015 

4T016 
8T016 
12T016 

5T017 
9T017 
13T017 

6T018 
IOT018 
14T018 

7T019 
11T019 
15T019 

8T02O 
12T02O 

0. 
0. 

-0. 

0, 
0, 

-0, 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 

-0. 

0. 
0. 
0. 

0. 
0. 

0,60183000t-05 

4T013 
8T013 
12T013 

4T014 
8T014 
12T014 

0, 

0.21900000E-00 

0, 
0. 
• 0 , 

4T015 
8T015 
12T015 

0« 
0. 

-0. 

5T016 
9T016 
13T016 

0. 
0, 

-0. 

6T017 
IOT017 
14T017 

0, 
0. 

-0, 

7T018 
11T018 
15T018 

8T019 
12T019 
16T019 

0. 
0. ^ g 
0.48785000E-03^ ̂  > 

CD C 1 
H CO 

H ^ to 
H 1 

U« o- to 
0« ^ ' 
0.40640999E-02 H ^ ^ 

91020 
13T02O 

0. 
0. 



14X020 
18T02O 

7Ta21 
11T021 
15T021 
19T021 

8T022 
121022 
16T022 
20T022 

9T023 
13T023 
17T023 
21T023 

C. 
0,4008l999E-0l 

0, 
0. 
0. 
0.27592999E-01 

C. 
0. 
0. 
0.49479C00E-01 

0, 
0, 
0. 
G,52322999E-01 

15T020 
19T02O 

8T021 
12TQ21 
16T021 
2OT021 

9T022 
13T022 
17T022 
21T022 

IOT023 
14T023 
18T023 
22T023 

0, 
0,54691999E 

0, 
0. 
0. 
0.44064000E-

0. 
0. 
0, 
0.46082000E-

0. 
0, 
0, 
0.33072000E-

00 

-00 

-00 

-00 

16T020 0.l9g90999£-04 17T02O 0,18691000E-02 

9T021 0. IOT021 
13T021 0, 14T021 
171021 0.10530999E-04 18T821 

0, 
0. 
0.65096999E-03 

1OT022 0, IIT022 
14T022 0, 15T022 
18T022 0.13963000fc-04 19T022 

0. 
0. 
0,l4816000e-02 

11T023 0, 12T023 
15T023 0. 16T023 
19T023 0.52328999E-04 2OT023 

0* 
0. 
0,35258000£-02 

CD 0 I 
H CO 

H'=<! to 
H I 

VJl tt 
o - to 
H3 I 

H v £ i - N a 

-o o -̂f̂  



SIGMA UPSCATTER 

16T015 0.24076000E-C0 17T015 
2QT015 0. 21TG15 

0.36871000E-02 18T015 
0. 22T015 

17T016 0.36368000E-CO 18T016 
21T016 0 . 22T016 

0,20863999E-01 19T016 
0, 23T016 

18T017 0.52604999E CO 19T017 0,34836g99E-0l 20T017 
22T017 0. 23T017 0, 

19T018 0.50714999E CO 2OT018 0,25945000E-01 21T01B 
231818 0.23907000E-05 

2OT019 0.70068000e 00 21T019 0,75452999E-01 22T019 

21T02O C,1C185999E 01 22T02O 0.27183000E-00 23T02O 

22T02I 0.10866000E 01 23T021 0.45170999E-00 

23T022 G.11565000E 01 

0.57238G00E-04 19T015 
0. 23T015 

0,528199g9£-03 2OT016 
0. 

0.616149996-03 21X017 

0,87706999E-03 22X018 

0.96469000E-02 23X019 

0.71207999E-01 

0, 
0, 

0.24625999e-05 

0.70560999E-05 

0,44l44999£-04 

0.12486000E-02 

<D f i I 
H CO 

h"^ to 
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•_i H CO 
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15 0.43521000E 03 
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1 0.179CC0C0E 01 2 
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11 0 I . 1360000CE 03 12 
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23 0.18448430E 05 
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0.14799999E 03 
0.34104899E 04 

5 0.23899999E 01 
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15 0.17635199E 04 
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1 0.4250CCG0E 01 2 
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0.34229900E 04 

5 0.80999998E 01 
10 OB6300GOOOE 02 
15 0al7760199E 04 
20 OB52053300E 04 
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 ĉ

 o
 

o
 
o
 

o
 
o
 o
 
ĉ
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ĉ
 

r-4 • 
0 

r-4 rH
 

r-4 
r-l 

CM
 CM

 CM
 CM

 
0 

D
 

D
 

D
 

(- 
h

- 
t- 

H
-

00 
tM

 
N

O
 

0 
r-4 

rH
I tM

 

r4 
0 1 
U

J 
C

^ 
0^ 
0^ 
tM

 
N

O
 

«
t 

r-4 
to

 
• 

• 
• 

• 
0

0
0

0 

tM
 tM

 tM
 

tM
 

tM
 tM

 CM
 tM

 
D

 
D

 
H

- 
h

-
D

 
D

 
»~ 

H
 

o
* 

CO
 r>- 

r-l 
r-l 

• 
• r-l 

tM
 

rH
 

0 1 
LU

 
C

^ 
O

N
 

t3fN
 

CO
 

tM
 

r-l 
tM

 
fO

 

• 
• 

' 
0

0
0

0 

ro
 to

 
ro

 CO
 

tM
 CM

 tM
 CM

 
D

 
D

 
D

 
0 

K
 

K
 

1
- 

•-
0 

N
* 

CO
 tM

 
r-l 

r-4 
r-l 

tM
 

tM
 

0 1 
U

J 
O

N
 

cr 
en

 
O

N
 

in
 

•o
 

CM
 

r-
t 

• 
• 

• 
0

0
0

0 

0 tM
 

D
 

»-00 
r-4 

rH
 rH

 f-4 
r-l 

tM
 CM

 CM
 tM

 
D

 
D

 
CE) 

0 
H

> 1—
 t- 

IK
 

• 
r» 

r
H

in
 

cp
 

rH
 rH

 f-4 

CNJ tM
 tM

 tM
 

CM
 tM

 CM
 CM

 
0 

0 
D

 
D

 
!• 

H
* 

K
 

1
- 

' 
00 (M

 
N

O
 

Q
 

rH
 rH

 CM
 

to
 

CO
 ro

 CO
 

tM
 CM

 CM
 CM

 
D

 
0 

D
 

D
 

1
- 

H
- 

t- 
t-

0
* 

CO
 P

- 
rH

 
rH

 r-4 <M
 



•I 

S. :• A UPSCAT-^ER 

167015 
207015 

177016 
217016 

187017 
227017 

197018 
237018 

C.12695999E-
G. 

C.ie674999E-
C. 

C.245G19ggE-
G. 

C.3CC11G00E-
C. 

•CQ 

-CO 

-CO 

-co 

ITTCl-
217015 

187016 
227016 

igioi? 
237017 

207018 

0. 
0. 

0. 
0. 

0. 
0. 

0. 

187015 
227015 

ig7016 
237016 

207017 

0 
0 

0 
0 

0 

217018 

ig7015 0. 
237015 0, 

207016 0. 

217017 0. 

227018 0. 

207eig C.33628CGGE-CG 2170ig 0,5274199gE-01 2270ig 0. 2370ig 0. 

217020 C.26176C00E-C0 227020 0.20031000E-0G 237020 0.14834ggg£-00 

227021 C.89826C0GE-G1 237021 0.12525CGGE-0G 

237022 C.3185e9ggE-Gl 

7HEEN0 

i 


