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ABSTRACT

A state-of-the-art cross-section library has been developed for the
Defense Nuclear Agency in a 37-21 neutron-gamma energy group structure
that can be used for radiation transport calculations on most available
computer facilities. Based on data from the DNA Working Cross Section
Library and the Evaluated Nuclear Data File, the library contains cross
sections for 35 nuclides that will be updated and added to regularly.

The documentation presented here includes descriptions of typical sources
and responses in the 37-21 structure and results of comparative
calculations performed for testing purposes. The library is available
through the Radiation Shielding Information Center at Oak Ridge National

Laboratory.






I, INTRODUCTION

Manv contractors performing radiation transport calculations for the
Defense Nuclear Agency do not have access to the large computer facilities
required to use the detailed sets of coupled neutron and gamma-ray
interaction cross sections developed by the several shielding research
organizations. To aid their contractors, DNA requested that ORNL develop
and test a coupled cross-—section library having the minimum number of
neutron and gamma-ray energy groups to obtain acceptable accuracy in the
transport results. The resulting library, processed with the AMPX code,l
contains 37 neutron groups and 21 gamma-ray groups and includes cross
sections for 35 nuclides of specific interest to the defense community.
The library is based on cross~section data from the DNA Working Cross
Section Library (DNA WCSL)* and the Evaluated Nuclear Data File.2 As new
data become available from these two sources, the library will be subject
to regular maintenance and revision and thereby will represent the state

of the art.

This report presents the documentation of the library. Section I1
gives a listing of the contents of the library in terms of nuclides, with
appropriate references., It also presents the energy group structure, along

with details regarding the processing employed.

Section IIT contains a listing of the response functions included in
the library and a discussion of their application, together with descrip-
tions of frequently employed source distributions. Calculations performed

to test the library by comparison with other libraries are described in

*R. W. Roussin, "The Defense Nuclear Agency Working Cross Section Library:
Description and Contents," ORNL-RSIC-34 (1972) Revised 1973. This
document is periodically revised to reflect changes in the DNA WCSL, but
a more timely status is given by means of the RSIC Monthly Newsletter.



Section TV, Complete problem descriptions are given, as well as the
results obtained and conclusions drawn, particularly with regard to group
structure and weighting functions.
Appendix A contains a listing of the partial reaection cross
sections (for example, elastic, inelastiec, etc.) by element, and describes
a simple module for collapsing the 37-21 neutron-gamma group library to
fewer energy groups, as in a 22-18 neutron-gamma structure.
Inquiries or requests for the library package may be mailed to:
Data Coordinator
Radiation Shielding Information Center (RSIC)
Oak Ridge National Laboratory
Post Office Box X

Oak Ridge, Tennessee 37830.

The library is designated DLC-31/(DPL-1/FEWGl) by RSIC.
IT. LIBRARY CONTENTS

A 1list of the 35 nuclides included in this cross~section library is
presented in Table 1, along with the names of the evaluators, the date of
the evaluation, and the data set identification in the DNA Working Cross
Section Library and/or Evaluated Nuclear Data File (ENDF/B).

As stated previously, the cross sectiouns were processed into a
coupled 37-21 neutron~gamma energy group structure, with gamma-ray
production included for each element. The energy structure, shown in
Table 2, is quite biased at high energies for both the neutron and the
gamma-ray groups owing to the importance of high-energy particles for
the calculation of tissue dose and silicon damage in electronics.3 Tn
addition, the neutron groups are tailored to allow for the major peaks
and valleys in the total neutron cross sections of nitrogen, oxygen,

silicon, and iron, and the gamma-ray groups are tailored to allow



Table 1. DATA DESCRIPTION FOR THE DEFENSE NUCLEAR AGENCY
FEW~-GROUP CROSS~SECTION LIBRARY

: ' DNA ENDF/B-1V

Materdial Evaluators Date MAT-MOD Equivalent
H Stewart, LaBauve, Young ~ LASL 10/73 4148-2 1269
H~3 Stewart - LASL 10/73 4169-1 1169
Li-6 Battat, LaBauve ~ LASL 1974 1271
Li-7 Battat, LaBauve ~ LASL 1974 1272
Be-9 Howerton, Perkins - LLL 1973 4154-3 1289
B-10 LaBauve, Young, Hale - LASL 1972 1159%
B~11 LaBauve, Young, Hale -~ LASL 1973 1160%
C~12 Perey, Perey ~ ORNL 2/74  4274~0 1274
N Young, Foster ~ LASL 7/73 4133~4 1275
0 Young, Foster -~ LASL 8/73 4134-2 1276
F Fu, Larson, Perey — ORNL _ 9/74 4509-1 1277
Na Paik, Pitterle, Perey — WARD, ORNL 2/72 4156-0 1156
Mg rake, Fricke ~ SAT 2/74 4512~1 1280
Al Foster, Young - LASL 11/73 4135-3 1193
Si Larson, Perey, Drake, Young ~ ORNL 2/74  4151~3 1194
Ccl Drake ~ GGA 1967 1149
K Drake - GGA 1967 1150
Ca Fu, Perey - ORNL 2/73 4152-3 1195
\ Penny, Owen - ORNL 9/72 1196
Cr Prince - BNL 4/74 1191
Mn Takahashi - BNL 2/74 1197
Fe Perey, Fu, Penny, Kinney, Wright - ORNL 2/74 4180-2 1192
Ni Bhat ~ BNL 12/73 1190
Cu Drake, Fricke ~ SAI : 2/74  4529-1 1295
Mo Howerton - LLL 9/74 1287
Ta-181 Howerton, Perkins, MacGregor ~ LLL 10/73 4179-3 1285
W-182 Young - LASL 3/74 4582-2 1128
W~183 Young -~ LASL 3/74 4583-2 1129
W-184 Young - LASL 3/74 4584-2 1130
W~186 Young - LASL 3/74 4586-2 1131
Pb Fu, Perey — ORNL 10/73 4136-5 1288
U-235 Howerton, MacGregor — LLL 3/73 4188-1

U~238 Howerton, MacGregor - LLL 3/73 4187-1

Pu-239 Stewart, Hunter - LASL 3/73 4539-0

Pu~240 Stewart, Hunter - LASL 3/73 4540-0

*Secondary gamma-ray production cross sections processed with POPOP4,



Table 2,

FOR THE 37-21 COUPLED NEUTRON-GAMMA LIBRARY

Group No.

WU

o~NoO UL OVOXNOOULIDNWLWNEEFDVOSEONUMEEWNDEO

*Read as 1.96x10/,

NEUTRON AND GAMMA~-RAY ENERGY BOUNDARIES

Neutron Group (eV)

Gamma Group (eV)

Energy

1.96+7%*
1.69+7
1.49+7
1.42+7
1,38+7
1.28+7
1.22+47
1.11+7
1.00+7
9.05+6
8,19+6
7.41+6
6.38+6
4,97+6
4,72+6
4,07+6
3.01+6
2.39+6
2.31+6
1.83+6
1.11+6
5.50+5
1.58+5
1.11+45
5,254
2,48+4
2.19+4
1.03+4
3.35+3
1.23+3
5.83+2
1.01+2
2.90+1
1.07+1
3.06+0
1.134+0
4,14-1
1.00-5

Lethargy

~0.675
~0.,525
~0.400
—0.350
~0.325
-0.250
~0,200
~0.100
0.000
0.100
0.200
0.300
0.450
0,700
0.750
0.900
1.200
1.433
1,467
1,700
2.200
2.900
4,150
4,500
5.250
6.000
6,125
6.875
8.000
2.000
9.750
11.500
12,750
13.750
15,000
16,000
17.000
27,631

Energy Eff. Avg.
1.40+7 1.20+7
1.00+7 9.00+6
8.00+6 7.50+6
7.00+6 6.50+6
6.00+6 5.50+6
5.00+6 4,50+6
4,00+6 3.50+6
3.00+6 2.75+6
2.50+6 2.25+6
2.00+6 1.75+6
1.50+6 1.25+6
1.00+6 8.50+5
7.00+5 5.75%5
4,50+5 3.75+5
3.00+5 2,25+5
1.50+5 1.25+5
1.00+5 8.50+4
7.00+4 5.75+4
4,50+4 3.75+4
3,00+4 2.50+4
2.00+4 1.50+4
1.00+4



accurate calculation of pair production, annihilation photon tramsport,
hydrogen capture, and backscatter photon transport. There is also
sufficient low photon energy structure to allow for rapidly changing
cross sections and response functions. The cross—section data were
processed with the AMPXl code, using a 1/E weighting spectrum for all
neutron groups except the thermal group, for which a 300°K Maxwellian
weighting spectrum was used. A P3 Legendre expansion 1s given for each

element in the ANISN4 format, as follows:

For Energy Group g

Table Position Cross Section
1 o, absorption
2 Vo fission
3 O total
4 Ogg scatter within group g
5 Og—l+g downscatter into group g

g
g-2+g scatter from groups g-1,
g-2, etc. to group g

y Gl+g downscatter from group 1 to g
, 0
61 0

The table length of the cross-section set is therefore 61 to allow for
downscatter and production from all higher groups to group 58 (gamma-ray
group 21), and the cross sections basically fill in the upper diagonal

matrix below the first three positions.



III. SOURCES AND RESPONSES

This section presents the sources and response functions included
with the library for use in defense-related calculations. The titles
of the response functions are listed in Table 3, along with the appli-
cable units, Responses 1 and 2, the neutron and gamma free-in-air
tissue kerma response functions, were generated for an ll-element
standard man5 composition from the same data used for the cross-section
library with the MACK® code. Free-in-air tissue kerma is also referred
to as a single-collision or first-collision dose, Responses 3, 4, and
5 are essentially electronic damage functions. Responses 6 and 7
are neutron and gamma tissue dose responses, respectively, These
tissue dose responses were obtained by transporting monoenergetic
neutron and gamma broad-beam sources through tissue phantoms and
scoring the maximum energy deposition (kerma) in the phantoms. Response
6, the Snyder-Auxier neutron tissue dose function,7 considered a three-
dimensional homogeneous cylindrical tissue phantom and includes the
effects of secondary gaumas produced in the phantom. Response 7, the
Claiborne~Trubey gamma tissue dose function,8 considered a one-
dimensgional homogeneous slab tissue phantom, Table 4 presents the
free~in-air kerma functioms (responses 1 and 2), the tissue dose {(in-
phantom) functions (responses 6 and 7), and includes the older Henderson
neutron free~in-air kerma function for comparison., The entire set of
response functions listed in Table 3 are presented in cross-—section
format as Appendix B. Responses 8 through 21 and 22 through 35 are

neutron and gamma elemental kerma factors, respectively, Kerma is



Table 3, RESPONSES INCLUDED WITH THE 37-21 LIBRARY

Pesition Responge Function Units

1 Neutron Free-in-Air Tissue Kerma Rads/(Neutron/cm?)

2 Gamma Free-in-Air Tissue Kerma Rads/ (Neutron/cm?)

3 Neutron Displacement in Silicon (Equiv. 1-MeV Neutrons/ (cm®+sec))/

Neutron/(cmz'sec)

4 Neutron JIonization in Silicon (Rads-81i) / (Neutron/cm?)

5 Gamma Ionization in Silicon (Rads-$1)/ (Photon/cn?)

6 Snyder-Auxier Neutron Tissue Dose Rads/ (Neutron/cm?)

7 Claiborne~Trubey Gamma Tissue Dose Rads/ (Photon/cm?)

8 H Neutron Kerma (Rads/Atom)/(Neutron/(cmz-g))

9 C Neutron Kerma (Rads/Atom)/(Neutron/(cmz'g))
10 N Neutron Kerma (Rads/Atom)/(Neutron/(cmz-g))
11 0 Neutron Kerma (Rads/Atom)/ (Neutron/ (cm?sg))
12 Na Neutron Kerma (Rads/Atom) / (Neutron/ (cm?-g))
13 Mg Neutron Kerma (Rads/Atom)/(Neutron/(cmz-g))
14 Al Neutron Kerma (Rads/Atom)/ (Neutron/ (ecm?-g))
15 Si Neutron Kerma (Rads/Atom) / (Neutron/ (cm?-g))
16 P Neutron Kerma (Rads/Atom)/(Neutron/(cm2°g))
17 S Neutron Kerma (Rads/Atom)/ (Neutron/ (cm?.g))
18 Cl Neutron Kerma (Rads/Atom)/ (Neutron/ (cm?.g))
19 K Neutron Kerma (Rads/Atom)/(Neutron/(cmz-g))
20 Ca Neutron Kerma (Rads/Atom) / (Neutron/ {cm?-g))
21 Fe Neutron Kerma (Rads/Atom) / (Neutron/ (cm?-g))
22 H Gamma Kerma (Rads/Atom)/ (Photon/ (cm?.g))
23 C Gamma Kerma (Rads/Atom)/(Photon/(cmz-g))
24 N Gamma Kerma (Rads/Atom)/(Photon/(cmz-g))
25 0 Gamma Kerma (Rads/Atom)/ (Photon/ (cm?-g))
26 Na Gamma Kerma (Rads/Atom) / (Photon/ (cm?sg))
27 Mg Gamma Kerma (Rads/Atom)/ (Photon/ (cm?+g))
28 Al Gamma Kerma (Rads/Atom)/ (Photon/ (cm?.g))
29 Si Gamma Kerma (Rads/Atom)/ (Photon/ (em?-g))
30 P Gamma Kerma (Rads/Atom)/ (Photon/ (cm?+g))
31 S Gamma Kerma (Rads/Atom)/(Photon/(cmzwg))
32 Cl Gamma Kerma (Rads/Atom)/ (Photon/ (cm®-g))
33 K Gamma Kerma (Rads/Atom)/(Photon/(cmz-g))
34 Ca Gamma Kerma (Rads/Atom)/(Photon/(cmz'g))
35 Fe Gamma Kerma (RadS/Atom)/(Photdn/(cmzog))
36 Snyder-Neufeld Neutron Tissue Dose Rads/(Neutron/cm?)

37 Henderson Neutron Free~in-Air

Tissue Kerma Rads/ (Neutron/cm?)
38 Henderson Gamma Free-in-Air
Tissue Kerma Rads/ (Photon/cm?)

39 Snyder-Auxier Neutron Tissue Dose Rem/(Neutron/cm?)



Table 4, SELECTED TISSUE RESPONSE FUNCTIONS

4,A, Neutron Responses in Rads/(Neutron/cmz)

Snyder—~Auxier Henderson
Upper Energy Neuttron Free-in-Air Neutron Tissue Free-in-~Air
Group Boundary (MeV) Tissue Kerma Dose Tissue Kerma
1 19.6 7.00-09 7.85-09 5,.64-09
2 16.9 6.64~09 7.78-09 5.64=-09
3 14,9 6.43-09 7.74-09 5.52-09
4 14,2 6.33-09 7.71-09 5,41-09
5 13.8 6.19-09 7.49~09 5.48-09
6 12,8 6.00-09 7.21-09 5.44~09
7 12,2 5.93-09 6.89-09 5.30-09
8 11.1 5,68-09 6.49-09 5.09-09
9 10.0 5,53-09 6.23-09 4.83-09
10 9.0 5.22-09 6.10-09 4.85-09
11 8.2 5.12-09 5.97-09 4.84-09
12 7.4 4,86~-09 5.82-09 4,55-09
13 6.4 4,56-09 5.57-09 4,46-09
14 5.0 4,32-09 5,34-09 4,26-09
15 4.7 4,25~-09 5.09-09 4,33-09
16 4.1 4,04~-09 4,56~09 4,06-09
17 3.0 3.43-09 4.,00~09 3.37-09
18 2,4 3,14-09 3.82-09 3.14-09
19 2,3 3.07-09 3.74-09 3.09-09
20 1.8 2.65-09 3.52~09 2.66-09
21 1.1 2,01-09 2.94~09 2,01~-09
22 5.5-01 1.25-09 1,69~-09 1.21-09
23 1.6-01 7.68-10 9.72~10 7.53~10
24 1.1-01 5.35-10 7.45-10 4,97-10
25 5.2-02 3.02-10 5.89-10 2.53~-10
26 2,5-02 2.05-10 5.13-10 1.72-10
27 2.2-02 1.41~-10 4,49~10 1.25~10
28 1.,0-02 6.,01-11 4,21~10 0.0
29 3,4-03 2,12-11 4,79-10 0.0
30 1.2-03 8.88-12 5.25~10 0.0
31 5.8-04 3.07-12 5.58~10 0.0
32 1.0-04 1,14-12 5.94~10 0.0
33 2,9-05 1,12-12 6.18~10 0.0
34 1.1-05 1,69~-12 6.28~10 0.0
35 3.1-06 2,82~-12 6.22~10 0,0
36 1.1-06 4,60-12 6,00~10 0.0
37 4,1-07 2.20-10 5.17-10 0.0
1.0-11
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4,B. Gamma Responses in Rads/(Photon/cmz)

Upper Energy
Boundary (MeV)

14.0

10.0
8.0
7.0
6.0
5.0
4.0
3.0
2.5
2.0
1.5‘
1.00
0.70
0.45
0.30
0,15
0.10
0.07
0,045
0.030
0,020
0.010

Gamma Free-in~Air
Tissue Kerma

3.04-09
2.41-09
2.09-09
1.88-09
1.67-09
1.46-09
1.23-09
1.05-09
9.15-10
7.68~10
5.,98-10
4,36-10
3.05-10
1.98-10
1.11-10
5.56-11
4,02-11
4.09-11
7.34-11
1.63-10
5.22-10

Claiborne-Trubey
Gamma Tissue Dose

3.05~09
2,43~09
2,12-09
1,92-09
1.71-09
1.50~-09
1.27-09
1.09-09
9.59-10
8.13-10
6.41~10
4,82-10
3.60~10
2.48-10
1.64~10
1.01-10
7.44~11
7.73-11
1.17~10
2,23-10
6,26~10
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an acronym for Kinetic Energy Release in MAterials. The elemental
kerma factors given here must be multiplied by the normal atomic number
density (atoms/g/1024) to give calculational units of rads/(neutron/cmz),
similar to those given in the tissue kerma responses 1 and 2. The
elemental kerma data included here were used in the generation of responses
1 and 2. Response 36 is an older neutron tissue dose function,9 while
responses 37 and 38 are older free-in-air tissue kerma factors,lo still
frequently employed.

A word of caution should be expressed regarding the use of response
37, since the Henderson neutron tissue kerma has no values below group
27 (10 keV), while the newer kerma have values at all energies and
have a fairly significant value at thermal energies. Response 39 is
the Snyder-Auxier meutron tissue dose response in umits of rem/(neutron/
cmz). The data in response 6, the Snyder-Auxier neutron tissue dose
in rads/(neutron/cmz), were multiplied by a quality factor which accounts
for the difference in linear energy trvansfer (LET) for neutrons of
different energies in order to obtain response 39. The LET quality
factors are similar to the relative biological effectiveness (RBE)
factors frequently used in radiobiological applications. Selected
neutron and gamma sources are given in Table 5 in the 37-21 group
structure. These sources are commonly used in defense~related calcula-
tions, and some of the neutron sources were utilized in the comparative

calculations presented in Section 1V.
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Table 5. SELECTED SOURCE DISTRIBUTIONS

5.A. Neutron Sources

Upper Energy Sources (Neutrons/Source Neutron)
Group Boundary (MgV) 14 Mev Thermonuclear®® Fisgiond*x
1 19.6 0.0 0.0 0.0
2 16.9 1.89~02% 0.0 0.0
3 14.9 3.12-01 1.89-~02 0.0
4 14,2 3.12-01 9,.34~03 0.0
5 i3.8 3.54-~01 2.66-02 0.0
6 12.8 4,37~03 1.67-02 0.0
7 12.2 0.0 1.69-02 0.0
3 11.1 0.0 1.24~02 6.0
9 10.0 0.0 7.48~03 3.84-03
10 9.0 0.0 6.82-03 3.50~03
11 8.2 0.0 6.78~03 5.39~03
12 7.4 0.0 1.03-02 7.35-03
13 6.4 0.0 1,81-02 1.84~02
14 5.0 0.0 3.62-03 3.25~03
15 4,7 0.0 1.24-02 8,47-03
16 4,1 0.0 2.60-02 5.50-02
17 3.0 0.0 2.,37-02 3.24--02
18 2.4 0.0 3.75-03 1,06-02
16 2.3 0.0 2,56-02 9,72~02
20 1.8 0.0 6.44~02 1.47-01
21 1,1 0.0 8.85-02 2.16-01
22 5,5~01 0.0 9,14~02 1.50-01
23 1.6-01 0.0 1.16-02 1.93-02
24 1.1-01 0.0 1.11-01 1.21-01
25 5.2~02 0.0 5.40-02 5.73~02
26 2.5-02 0.0 5.68-03 6.00~-03
27 2.2~02 0.0 9.26-02 2.40~02
28 1.0~02 0.0 1.16-01 1.44~02
29 3,403 0.0 7.38-02 0.0
30 1.2-03 0.9 2.32~02 0,0
31 5,8~04 0.0 2.03-02 0.0
32 1,0-04 0.0 1.90-03 0.0
33 2.9~05 0.0 0.0 0.0
34 1.1~05 0.0 0.0 0.0
35 3.1-06 0.0 0.0 0.0
36 1.1-06 0.0 0.0 0.0
37 4,1~07 0.0 0.0 0.0
1.0-11 e
TOTAL 1.00 1.00 1.00

- FRead T.89-02 as 1.89 x 1072,

**From reference 11.

#%%From reference 12.
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5.B. Prowmpt Gamma Fission Source®

Upper Energy

Group Boundary (MeV) Gamma/Source Gamma
1 14.0 1.65-5%%
2 10.0 1.34-~4
3 8.0 3.02-4
4 7.0 9,08-4
5 6.0 2.73~3
6 5.0 8.19-3
7 4,0 2.46~2
8 3.0 2.70-2
9 2.5 4,69-2

10 2.0 8.12-2
11 1.5 1.41-1
12 1.00 1.30-1
13 0.70 1.47-1
14 0.45 1.09-1
15 0.30 1.29-1
16 0.15 4,79-2
17 0.10 3,01-2
18 0,070 2,58-2
19 0.045 1.58-2
20 0.030 1.07-2
21 0.020 1,08-2

0.010 -

TOTAL 0.98

“¥rom reference 13.

#*Read as 1.65 x 107 °.



IV. TESTING

. This section presents the results of efforts designed to determine
the ability of the 37-21 library to solve problems of basic interest to
the defense community. These efforts were specificelly directed toward
questions concerning the correctuess of the basic data, the resulis of
the processing {(including effects of the weighting fuoction utrilized in
collapsing from the basic point data ro a few-group lilbrary), and the
adequacy of the 37 neutron and 21 gamma energy group structures selected,
Three basic problems were addressed in the course of this study, two air
penetration calculations and a concrete peneiration calculanion. 4Ll
three problems were run using the familiar sources and response functions
given in Section ITI and Appendix B.

Table 6 presents the results of an air transport calculaticn in
spherical geometry using an 816 angular guadvrature. Neutron and gamma
tissue doses, neutron displacement in silicon, and neutron and gamms
ionization in silicon are given at 2000 m in air due to a thermonuciear
source, The calculations were extended to 3000 m to allew for adeguate
reflection. The results are given in rvads or equivalent I-MeV displace~

ments per incident neutyron, This problem was calculated with six differs

; . ‘ : . o
cross~section sets. The 129 neutron 43-gamma cross-section set with a

(1/E) weighting was selected as a standard because enevgy-group houndari
g By -8 P

for this structure were specifically chosen to fit in detail the peaks
and valleys in the neutron cross sections and to bracket major gamma~
production lines for elements involved in transport through air and con—
crete. The 129~43 case with (l/EZT) weighting dindicates the adequacy of

this group structure for this problem, since the results agree to within

*See Appendix D,



Table 6.

Cross Section

ORNL-DWG. 74-2532R

ATR TRANSPORT PROBLEM (2000M, THERMO SOURCE, P.S.., SPHERICAL)

Snyder-Neufeld
Neutron Tissue
Dose (Rads)

¥eutron Displacement
(equiv. 1-MeV/neutrons/cw?)

Neutron
Ionization
- {Rads=51}

Garams,

Henderson Garma Tonization
Tissue Dose {Rads) (Reds=Si)

129-43(1/E}
129-43(1/EZT)
129-42(1/E)
37-18(1/E)
37-18 (1/E%y)

37-21(1/E)

1.61-23

%%

+3%

+l9%
+3%

3.87-15

+3%
+24
+14%

+2%

% pepcent devietion from 129-43{1/E) resulte.

2,72-25

+1%

8.28-24 7.81-24
+0% +2%
-15% -15%
+3% +3%
+4% +5%
+0% +18%
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4%. The 129-~42 set indicates the importance (v 15%) of including the
gammas with energies above 10 MeV, since the 42-group gamma structure
cuts off at 10 MeV. The 37~18 (1/E) results agree quite well with the
129-43 set and indicate the adequacy of the 37~-group. neutron structure
for this problem. The 37-18 (l/EZT) results, on the other hand, show a
fairly large discrepancy, exceeding the arbitrarily selected goal of
agreement within 10%. This is believed to be due to an overemphasis on
relative minima contained in relatively broad energy groups in the
1.8~ to 0.1-MeV range, so that resulting downscatter is too low for the
(l/EZT)—weighted case, The 37-21 (1/E) results agree very well for the
neutron responses and for the gamma tissue dose., The increase in the
gamma silicon response is due to the importance of low-energy gammas
(E < 0.10 MeV) for the silicon ionization response as compared with the
Henderson gamma tissue dose response (see Appendix B). The 21~group
gamma structure was designed to provide sufficient emergy groups for
low-energy gamma transport (5 groups below 0.1 MeV) and hence gives an
enhanced silicon ionization compared to the 43~group structure.

Table 7 presents the results of a series of calculations for a
thermonuclear source spectrum incident ou a 40 in. concrete slab. The
responses and cross-section sets utilized are very similar to those

presented in Table 6, but an 5, angular quadrature set was employed for

8
the slab geometry. The results here are generally similar to those
obtained for the air case. In general, the results were satisfactory

(within 10% of the 129~43 (1/E) results) for all combinations of weighting

functions and group structures employed. The final calculation was



ORNL-DWG. 74~2531R

Table 7. CONCRETE TRANSPORT PROELEM (40" CONCRETE, THERMO SOURCE, P.S Slab)

378’
Snyder-Neufeld Neutron Gamma
Neutron Tissue Neutron Displacement Tonization Henderson Gamma Tonization
Cross Section Dose (Reds) (equlv, 1l-MeV/neutrons/cm?) (Reds-Si)  Tissue Dose (Rads) (Rads-Si)
129-43(1/E) 2.26-14% 4,97-6 4.69-16 4.72-14 4,66-14
129-43(1 /EZT) +7% -1% +39% +1% +1%
129-42(1/E) --- --- .- 7 of
37-18(1/E) -7 -7% -3% -5% -4%
37-18(1/EZT) +2% +1% +1% -3% -1%
37-21(1/E) -T% -1 -L% -5% +27%
37-21(1/E)** +4% +47 +3% ~3% +Lg

¥Percent deviation from 129-43(1/E} results.

#¥ENDF/B-IV Si (L151-3) and Fe (L4180-2).

ST
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added to determine the effect of the new ENDF/B~IV evaluated data and
does indicate a significant increase in calculated responses, especially
due to the high»energy cross sections for silicon.

Table 8 presents the results of a study of very deep (9000 m)
air penetration from 14~MeV and weapon fission sources. Results for the
14-MeV case indicate that both weightings meet the 10% criteria for
about 40001n, and that the 37-21 results are always within a 207 criteria
for this problem. These results are quite gratifying, since the un-
certainty in the dose due to uncertainties in the basic cross—section
data is considerably larger than this discrepancy.2 The weapon fission
weighted cross section set displays a definite superiority to the 1/E-
weightéd set for the weapon fission source within the first 3000 m.
The weapon fission-weighted crosé sections for nitrogen and oxygen were
therefore included in this library for use in similar problems.

A related study to determine Pz (degree of Legendre expansion)

requirements for air transport determined that the P, expansion was

3

adequate. For example, with a weapon fission source, the resulting
SnyderfAuxier neutron dose from a P3 calculation was within 7% of a
similar P5 calculation out to 9000 m, while the gamma dose was within
13%.

In summary, these results indicate that the 37-21 library is ade-
quate to solve many problems of interest to the defense community.
Additional testing of the 1ibrary continues, and additions and updates

will be performed as required.



Cross Sections Weighting
Range (m)

500
1000
1500
2000
2500
3000
3500
4000
k500
5000
5500
6000
6500
7000
7500
8000
8500
9000

Read as 1.72x10-19.

o @

¢. Percent &ifference from the value calculated with the 129-43 cross section set.

Table 8.

NEUTRON TISSUE DOSE® COMPARISONS

FOR 1L MeV AND WEAPON FISSIQON SOURCES IN 9000 m OF AIR

1k MeV Source

ORNL-IWG 76-10088

Weapon Fission Source

37-21

129-43 37-21  Weapon Fission
1/8 1/E __ G Weighted

1.72-19°  +0%° -0%
1.25-20 +0% -2%
g.75-22 +1% -2%
8.03-23 +0% -3%
7.31-24 -0% -4z
6.6L-25 -2% ~6%
6.01-26 ~5% -8%
5.50-27 -T% -11%
5.88-28 -9% -12%
5.54-29 -11% ~14%
6.05-30 -12% -16%
5.78-31 -13% -164%
5.54-32 -14% -17%
5.31-3% -13% -16%
5.85-3L -13% -16%
5.61~35 -11% ~15%
5.36-36 -9% -13%
3.17-37 -6% -11%

129-43

bt

EgN ¢ I

w w

[ A TR O TN O TN \O T A N AC TR UN TR S S W}

1/5
.C5-19
.93-21
.65-22
.58-24
.82-25
.L1-26
.58-27
.07-28
L1he29
.86-30
.03-3%
.§2-32
.63-33
L46-3h
.64-35
LAT7-36
.30-37
.32-38

37-21
37-21  Weapon Figsion
2 /B d Weighted
+5% +4%
+12% +5%
+19% +8%
+18% +7%
+12% +2%
+47 -5%
-4 -10%
-9% ~144
-i2% -15%
-1h% -17%
-1h2 -17%
~14% -177%
-12% -15%
-10% -13%
-6% -10%
-2% ~7%
+4% -2%
+10% +49

Snyder-Neufeld neutron response function, see Appendix B, in Rads/Inciden:t Neutron,

81
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APPENDIX A
Listing of Partial Cross Sections
This appendix contains partial cross sections listed by nuclide
for each cross~section set included in the library. Partials are in-—
cluded for both neutron and gamma cross sections in a one-dimensional
array printed by the AMPX code at the completion of processing the
point data into multigroup form. The total ecross section for neutrons
is the sum of the elastic, inelastic, (n,2n), and absorption cross
sections. The constituent partials of the absorption cross section
[such as (n,v), (u,P), (n,D), (n,T), (n,a), etc.] are then listed
separately, The inelastic cross section includes (n, n', xy)-type
reactions. The gamma partials listed are the pair-production and photo-
- electric cross sections and their sum, printed as the absorption cross
section. The Compton scattering cross section is not given here, but
may be obtained by subtracting the absorption cross section from the
total nuclide cross section. The energy deposition values given here
are gamma kerma values in units of (MeV-barn)/(photon~atom), and are
consistent with the tissue kerma values in (rads/atom)/(photon/cmz/gram)
given in Appendix B. No gamma partials are listed for the weapon
fission-weighted nitrogen and oxygen cross~gsection sets, since the
gamma transport croés sections are unaffected by the weighting function
and are therefore the same as those listed under the (1/E)~-weighted
nitrogen and oxygen. The partial cross sections listed can be usad
for analytical purposes or as response functions to determine reaction

rates,



ORNL-DWG 76-10087g

REACTION CROSS SECTICNS FNR  HYDRDGEM DN& %148/2 (1/E WY, )

GROUP TOTAL ELASTIC ABSORPYION
1 532302E~01 5632275E~-Q1 2.685873E~05
2 Hel2459E~01 6e.12431F-01 2.83339E-05
3 6.67524E~01 6.61565E~-01 2.93463E-C5
4 6.92208E-01 &.92178E~C1 2.971$73E~-05
5 T.25978E-31 Te25648F-01 2.)0495E-05
6 Te6967%E-01 1.€S€45F-C1 3.06025%E-05
7 B.24695E-01 Be24864F-01 3.13505E~05
8 2.02482€~-01 G.C2450E~01 3.2184LE-05
9 9486 TIGE-01 S.841G23E~01 3.29407€E~CS

1) 1.J)7176E X0 1.C7172¢ 3Q 1.35589€E- Q5
11 l. 16450 00 1.1€447TF CC 3,42)191E-05
12 1L.28788¢ 40 l.28785%& (¢ 3,52371E-0S
13 1.50017 OO0 1.5001¢F QC 1.59S2T7E-05
l¢ l.67237E U0 167234 CO 3.,63573E-05
15 1. 73253 19 1.15250F GQ 3.63248E~-05
16 2.08199Ft 20 2.C81S5E ¢O 3,597846E~05
17 2+%45549E QO 2455488 00 3.52368E8-05
18 2.65T45E 00 2.€5741E QC 3.47338E~05
19 2.872%4% 00 2+ET1231F CO 3.437136€E-05
2] 3.53525¢ )JJ 3.,52521F a¢ 3.4%43693E~05
21 4©.8839%98E Q0 4,883858 C¢C 3.53676E-GS5
22 8.12390F 00 B.12285F GC 5.13731E-05
23 1.15197F 01 1.15167¢ 01 8.7156%E—{(35
24 1.38983€ 01 1.38<82E C1 le321863E-04%
25 1.65985¢ J1 1.£45¢€83E 01 2.21885E~04&
26 1. 77896E 01 1.7%893¢ C1 2.9381566-04
27T 1.86032E 01 1l.££06288 C1 3.89943£~04
28 Le96592E 01 1.66584% C1 5,82155€-0%
29 2.01747€ 01 2.01735C C1 le LESSOE-D3
30 233353 J1 2.C3%35F (1 1.81401E~03
31 2.04061F 01 2.C%026% C1 3.648742E-C3
32 2+ 04559E DO1 2.04487TF C1 T+283%0E-C3
33 2.04617E 01 2.04420F C1 1.271C7E~02
34 2047204E 01 2+C4%490F €1 2.2440TFE~02
315 2.34881lc 01 2.C4490E C1 3.91590E-02
is 2.05135%€E 01 2.044S0E 01 £.46456T6E-02
37 4.S0000E 01  4,47339E 01  2.660286-31

PHOTCA INTERACTION CRCSS SECTIENS

GROUP SIG A853 SIG PE Sle PP ENERGY DEP
1 3.8CH46E-013 3.75934E~11 3.806%66-23 4o 13745E-01
2 2.51026€-03 5.10629E-11 224046843 3.57840E-01
3 2.32310€-23 5.27394E~11 2432310E-v3 3.26230€~01
4 1.95515&E-03 71.39797E-11 L.92515E-52 3.03612E-01
5 1.60361E~03 8,969 T6E~11 l.6)2li-23 2. 79006801
& 1.20935E-C3 l.1444%E~-10 1.20935E~33 2.51195&8~01
7 Te62591E-04 1.57350E~-10 Te5591E-54 2.18581E~-01
8 %.36222€E~04% 2,14886E~10 4430222E-04 1.920105&E~01
9 2.5012TE-0% 2.86445E-1C 2:5012Tk~u4 1.67T767TE~01

10 3.89497E~-05 %432054E-12 9.89492E~35 le2l816E-C1
1l 1.18670E~CS 7292342810 lal8662E~05 1.10723E-01
12 1.97341E-09 1.97341E~09 0.0 8.08160E~02
13 6.76240E-09 &, T6E240E-09 0.0 5.64788€-02
14 2.53930€E-08 2.53930E-08 0.2 3.65513602
15 1.560995--C7 1.56099£-07 3. 2.03433E8-32
16 8.97628E-C7 8.97628E-07 0.2 2?.40621€-03
17 3.17i57€e-08 3.17057E~08 0,2 5.336615-03
18 1.23380£-05 1.23380£-05 0.0 2.885216-03
19 5.1805T7TE~-05 5.18057E~-05 0.0 le41804E-03
20 2.31748E-04% 2.07748E-04 Jed T.46T5936-04%
21 1.46685£~-03 1l.£6685E-03 0.3 4. 95827E~ 04
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ONE DIMENSION AVERAGES FOR Li=6 MAT 2271 37/N-2LG P3 T=300K 13-9-75{3)

KSEC 10
GRP

g bas Bae the o Bt B s o e e
COONOVL WA DID N VS R -

TOTAL

1.22295¢
1.31776E
1.38731¢
1.41945E
1,45966¢F
1.51380¢
1.57761¢
1.€5869E
1. 733688
1. 800 76¢
la E3970K
1.93022¢
2.02791€
2, 99039¢€
2,11827%
2. 063508E
1. 72905¢
1.56272E
1.43264F
1.235538
il.a2477¢
4. 94543E
1. 39990¢
le#5313¢8
1.55853¢
L. 72232E
1.55821E
2.69338E
4,00109¢
5. 8127138
1. 06054E
2. 134148
3. 67133
S 92740F
1.210206€
1. 83586F
e 53994E

00
00
00
o0
09
a0
00
00
(1]
o0
[*1]
20
00
20
00

o9
[

a0
00
00
09
09
90
00
00
o6
20
09
a1
01
01
Q1
92
92
o2

ELASTIC

7. 4T0T1E-OL
8. 17324E-0L
Be 61412E-01
3. 80036E~-01
P« 051 44E-Gl
9. 364382E-01
9. 5951 BE-O1
1. 01397 00
1.0580iE 00
e 102755 00
leid¥T2E 00
1.199608 00
1. 27486E 00
1. 3268LE 0D
1. 35709 00
le 421 76E 00
1. 36904€ 00
1.26426E 00
1.159987 00
9. 82503E~ 0t
1.14387€ G
3. 43234E OO0
1. 062156 GO
Te 564D4E-01
7. 08356€-01
7. 06590£-01
7. 084 T9E-0L
. 12310E-01
T. 16112E-D1
7. 18004E-01
7. 19388E~-01
1. 20448E-01
T.20827E-01
7.23001€-01
7+ 214 23E~-01
T 231 THE-0)
Te 23209E-0L

(n,n") Camma

3.06721E-01
3.937398-04
4.22073E-01
4.,371528-01
4.54333€-01
4.81158€-01
5.1%2018-02
5.58190&-01
S5.95167E-0L
628052 E~D)
6.39866E-01
6.53701E-01
5.532416-01
5.49015£-01
6.322869E-01
5.05437€-01
1.9011%€-01
F. 04144502
3, 79200£-02
4482415804
0.0

COSO00000LCOONQOO
DO OOOCLLOLODOCCO O

(n,2n) ALPHA

8.63760E-02
T.81637€-02
T.20736E-02
6.90893€-02
6.53964£-02
6.01381£-02
5.21893E-02
4401897E-02
24796198-02
1457795602
64970683£-03
9.95999 E-0&
0.0
9.0
0.0
04D
0.0
0.0

ABSORPTION

2.271:8E-02
2.853T10E-02
3.17514E-02
343180202
3.507806-02
3.756846-02
9416483£-02
4e53425E-02
5.17461E-02
5.31831E-D2
64520526-02
1.59274£-02
9.78123E-02
1.14568E-01
1.28920E-01
1.37883£-01
1.69894E-01
2.34041E-01
2434850E-01%
2.52927€-04
2.280903-01
1.51210€ 02
8.37754E-08
6.96325€-01
8.30177e-01
1.01593€ GO
1.24973E 00
1.95087¢ 00
3.34578E 00
5.15574E 00
2.837028 00
2.08205E €1
3.59925E 01
535530¢ 01
1.10905€ 02
1.82865¢ 92
7.53270€ 02

CAPTURE

2.27718E-02
2.85370E-02
341T1581E-02
3.31802£-02
3.507806-0¢
3. 156845 -02
4. 16485E-02
4003425502
5.174061E-02
3.81831£-02
6.52052:-92
Y.59274E-02
9.78123E-0¢
1.14568z-01
1.28920E-01
1.378858-01
1.6989E-01
2.04041E-08
2.34450E-01
2.524276-04
2.80903E-04
1.517108 09
8.37754E-01
5.953256-01
84501 77E-01
1.04593¢ g0
1.249728 00
1.98087E 00
3.3957138 00
5.15474E 00
9.88702: 0O
2.082068 ©1
3.59925¢ 0L
64355308 01
1,109058 02
1.828658 02
T.53270¢ 02

IDENTIFIER 1272
(n,GAMMA) {n,?)
1.00954E-05 4,62593€E-03
1.01124E-05 5.96333E-03
1.03552E-0% 5.34513€-03
1.01 737505 T.19866E-03
1oL 904E-05 7473385503
1.02¢92€-05 8.47382€-03
1.925563£-05 9.31580€~03

1035 61E-035
L+03661E-05
14082 64E-05
1. 0%568E-905
1.03393E-05
1.96326E-05
1. 071 90E-05
i.07519€-05
1.08797E-905
1.10208€-05
1.10921E-95
1.116392-05
1.136372-95
$4156984£-05
1. 27360E-05
1.68337-05
2.229258-05
324351605
40 013 T4E-05
5. D23 B6SE-D5
8. 08650€-05
1371 79E-04
20 L1 504E-04
%e V5489500
8. 43239E-04
L. @ 7482E-03
Z» 60352E-03
4. 542 T1E-03
7. 45963£-03
3.08514E-02

1.04072E-02
1.15811 £-02
1.28467E-02
1. 46098£-02
175126502
244%586E-02
2.843464E-02
3.264020£-02
1.34605€-02
0.0

POOUVLOOLLUOOLOCLOOODCCO

IR )

PLCOLOOOORLOOCODTCOOORLOLO

(n,ALPHA)

1.8135688-02
2.25635€-02
2.%89588-02
2.557138-02
2.733398-02
2.908%48-02
3.232248-02
3.5%2%08-02
4.015468-02
4.532608-02
5.059398-02
5. §3044E-02
Te334318-02
B.61225E8-02
9. 650768-02
1.26413€-01
1.66883€-0]1
2.049030£-01
2.34835E-01

2 22416E-01
2.80892E-02
1.51708E 00
8.27736E-02
d.5063028-01
3.50144E-01
1.01589E 99
1249685 00
1.58C79¢ 99
3.345564F 00
515453 (0
9.88662E 00
2.06198€ 01
3.39910€ 91
$.355049% 914
1.209008 922
1.82857¢ 92
7.53239¢ 92

GROUP FLUX

1. 499%9¢-01
1.25040£-01
4. 99605€-02
2+ 50450€-02
T 49975E-02
4e 99924E-02
9. IS T 4E-D2
14 D0026E-05
9. 99970E-02
1. 90004£-04
9a 59966E~02
1. 49999-01
24 499938~01
5400021£-02
14 50000E-08
340004356~08
2,33288E-01
3.33783E-02
2433339€~-01
54 0C009€-01
4. 99973E-0
1. 25002 00
34 49973E-01
74 50003E-02
7, 649977€-0L
1.259156-01
7. 50001 E-01
1. 12501 00
9 99990€-01
7. 49995E-01
1. 15005 00
1. 250008 00
9. 99396E-01
. 250008 0O
9y 99949E-01
1. 000038 00
5. 85850¢ 00

VAl



LI=6 AND LI=7

PHOTON INTERACTION CROSS SECTIONS

GROUP LIMITS (MEV)
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ONE DIMENSION AVERASES FIR LI~7 MAT 1272 3IN-21G P}

XSEC
GRP

e s o
WD OD NSRS

14

in

TOTAL

1.27284€
1. 36449%
L1e42296E
1.45339&
1.49591%
1a 246385E
L. 38090E
1. 64343
1. 135808
1.77913¢
1o 845028
1.91315¢
2. 16972€
2.431538
2450339¢€
2. 16885
1.958945¢€
1. 88269€
L. T8451E
l.72082¢F
142651 ¥€
2.62585¢

09
02
0
00
90
1<)
00
00
09
09
00
20
a0
00
20
90
09
09
00
o9
b
A0

9.504518-02
9. 604705-01

1.01377€
1.03217¢
1.942538
1.904976¢
1.04997¢
1.04993F
1. 045918
1. 05914
1.05061¢€
1.05163¢
1.05348¢
1.95948¢
1.07853¢

[+ 1]
29
9
09
(21}
00
20
00
90
a2
09
93
3]

ELASTIC

8. 47366E-01
9.08300£-01
9. 49390£-01
9. 73846E~01
1. 0365 00
1e 044 T3E 00
L. 0841 TE GO
1. 09071 0O
1. 18311E O
lo18i 868 OO
14 22971E 00
14326558 00
1575088 00
2,902659 GO
2. 15743E 00
1. 49859€ 00
1. 17970 00
1.68820¢ 90
1. 38%82€ 00
1e 526065 00
1.1864275 00
2. 625848 D0
9+ 90635E-01
Fe 60445E-01
1. 01373 0D
1. 03212 0D
1. 04245 OO
1. 04364 00
1. 04981E 00
1. 049N 00
1. 04951 00
1. 049326 00
1. 069228 00
1.009208 QO
1. 04920c 0D
1. 04940¢ 0D
1. 04979 00

(n,n’) Gamma

3.543358-01
3.80.756-04
4.00975E-01
4.14417E-01
4.31550£-01
4.57085E-01
4.910ivE0}
5.3%947£~01
5.67044£-01
5.9606216-01
6.25299E-01
0.46593€£-01
5.94606E-01
4,30934£-02
3.67399E-0¢
2. T024TE-D4
2.00740E-08
1.9%477E-01
1.946328-01
1.99751€-04
8499064 €02
1.60501 €~08
9.0

2.0

D9

T=300K 10-9~75(3
(n, n)

2.09095¢-02
2.26365E-02
2426453E-02
2.20332€-02
2413684502
2.004665%-02
1.79323E-02
1.35232E-02
3.12500£-03
65.39121€-0%

VL UCOOOCTCUODOCRPDULISOVDROO0.
P C OO0 ORPOLOORO0LROCOOLLCOO

(n,2n) ALPHA

3.90922€~-02
4.189326-02
3.84705€-02
3.30592E-02
2.53744E-02
1.76298E-92
2.69549€-03
2,2499LE-03
0.2

0.0

0.0

0.0

0.0

0.0

R
°

CUU UDCUCLODGLODDDRDOROCOE
CUUURTCOUROOLOUDUYOUD w

ABSORPTION

1409186E-02
1.17024E-02
1.11078:c-02
1.00354E-02
B.05534£-03
&.T6165£-03
4.09038€-03

1.000026-93%
1.00002E- 05
1.00002z-05
1.00003€-05
1.99002¢ - 05
1.00002:-03
1.00002z- 05
1.00003£- 95
1.00001E-05
1.00001c- 05
1.900012-905
1.5630182- 05
2.45293:-05
4.12636E-09
5454067505
7.0064TE-05
1.1798322-04

4,043038- 04
B¢ 154365 - 04
1.387426-33
2.43244E-03
4.28233-03
7.08309-03
2.81324E-02

IDENTIFIER 1ar2
CAPTURE (n,GAMMA)
1.091 84£-02 9.09649£-06
1a170245~-02 9. 74843E£-00
1.110782-02 1.00002E-05
1.00354£-02 1.00002E-05
B.06534£-03 1+00003£~05
be TO165£-03 1000028 ~05
%. 0903 8E-03 i.00002€-03
2. 0036003 1.000028-0%
5. 261 16E-DS 1.00002€-0>
1a129%5E-05 1.00003€-05
1.00902€-05 1.00002E-05
1.00002E-95 1.00002£-05
1. 00002E=95 1.00002E-0%
1. 00002€-03 1.00002€-05
1.00003£-03 1.00003E-05
1.00002€-05 1.00092£-05
1.00002E-05 1.00002E-05
1.00002E-05 1.00002€-95
1. 00003205 1.00003€-05
100008 £-065 1.03301€-0%
1.00001£~05 1.00001£-05
1.00001£-05 1.,9000: £-05
1.63018E-03 1.630i8£-03
2,45293£-03 2.45293E-G3
4.52630E-05 4.42636E-05
50 5406 7€-0% 5.5406TE-05
7. 6064 TE-05 T.00647E-03
1e173326-04 1.17832E-04

1. 521 07E-0%
2.1848T7E-0%
40 043 03E-04
8. 15454E-09
L.38741£6-93
2. 43244£-03
%,282336-03
7.9830%-03
2.973248~02

1.82107£-04
2.184875-0%
4.06303E-04
8.15454£-04
1.33761€-03
2.43249E-03
5.282336-03
¥.08309€-03
2.87329E-02

(n,0)

1.09993¢-02
1.16924E6-02
1.310978€-02
1.90254€-02
B4 £55346-03
6a25165€-33
4.08038E-43
1.95360£-03
S« 16113E~09
1.292238-0%
0.0

COCLOOODADLTOICOSTNOCS
BOHLRTECO0VOIBITAITOLOD

e s F s d s e s e s e e e

GROUP FLUX

1. 49959E-01
1.250408-01
Ge 99605E - D2
2. 50430£-02
T. 69975€-02
e 99824E-02
P 99TLLE-02
1. 09028€-01
9. 99970£-02
1. DDOOKE-OL
9 99966E-02
14 ©9999€-01
2. 49993¢-01
5.00021E-02
1. 50006€-01
3. 0001 9E-01
2.33283-00
3.33783E-02
2433339€-01
He GOOQTE-OL
6, 99975E-31
1.2500628 990
3.%9973E-01
Ta 50503E-03
T.695176-08
1.23015€~-01
T. 5CU0iE-01
1.12501E 090
9. 9999001
Te 69995€-02
1. 15001 090
1.25000¢ 09
9. 9F995E-01
142500608 90
94 9994 5E-01
ie 003038 20
6. 853568 0G

9v



REALT {ON CROSS SECTIONS FOR BE 415473 3TN-21G L/E L1-20-T4 (5)

GROJP TOTAL ELASTIC ABSORPIECN CAPTURE
i 9.0982BE-C1  B4595446E-01 5.028256~02  5.0282%£-02
2 . 9,312 846~ 0L 8454632601 . 66524E-02 7266524E-02
3 9.47816E~01  9.C4546E-01 4, 326THE-02  4.326T76E~02
L) F.68780E-01  9x3lbasE-0L 3.11342E-02  3.11382E-02
L3 $.99%C9E-01  9,&5T61E-01 3.364T4E~02  3.364T4E-Q2

b leDR2B6F DU 9,99%69F-01 2.33ARFF-
7 1.02732: GG 1.G1043E 00 1. 68B76E-02 1.688Ta€-02
8 1005876 GO0  1,04732E 00  1.854B3E-02 }.85483E-02
g 1.121 €88 ©OQ 1.1009%E 00  2.08938E-02  2.08936E-02
10 1.16036F €0 1.13571E GG 2.465G9E~02  2.4690%E-02
13 1.17BCOE €O 1.148056 00  2.99402£-02  2.99462E-02

IDERTIFICATION
{8, GANMA) (%P} iNe2) (N T3 ANy ALPHAD
1.00002E-0%  1.55895E-083  5.47348E-03  3,65456E-02 ©-084546-03
1a33322E~04  B.0B423E-04  1.32031E-DB4 B, 68183FE-07 BeT33328-L3
1200002604 1.86374E~06 8.0 3.29734€6~02 1.0G210E-02
1.03002E=04 D.0 0.0 2.00615E~02 LeUST iBE~02
£.00003E=04 0.0 0.0 2.12100E~g2 1423374t~ CF

GROUP FLLX
1:6595%-ClL
le285uwile~ul
40 9%6056-02
2.50450E-02
7.45975:-02

E=04 0.0 0.0  9.34353£=03 .1.39952E-L2  4a%5n24E-02

1.00002€E~-0 2 0.6 0,0 9. C5359E-04 1.58823E~0z
£00032E-04% G<8 G.8 -8 0 leB4% EIE~ Q2
1.00802E~04 0.0 0.0 B, G 2ab7936E~ (2
1:00803E-04 0.0 0.0 0.0 L 45509k~ U2

1.00003E-04 0.0 0.0 [ 20584 L2800

Y 547L4E~- 02
1.680826£~0)
Se 254 TCE- 02
1.00uGaE~01
9, %9560E =02

A& l.Z0MCS5E QU 1.1b666FE 00 0 3. ISHIGE-G2  3.P5R36F-D2  1.Q00028~04 OG0 9.5 0 f,g 0 3.74836E-0r  Jae98eS-Ol

13 14260 I0E GO 1.20464c 00  5.546C7€-02 5.54607E-02 1.00302E-04 0.0 0.0 Go © 54536676~ 62
14 1,330 36E 00 },26255E OC  6.82113E-02  6.82313£~02  1.00002E~04 0.0 _ Q.0 0.6 6.81119E~02
is 1.37845E OC  1.3Q212t 0C 7. 73302E-02 ToT3308E-02  1.000038-04 0,0 0.0 0.0 Fal23lie~02
is 24039¢LE 0O Le94873E G 9.4BB6LE~DZ  9.4886LE-02 1 000028-0% 0.0 . 77 U 0.0 Q0 SoaT8LIE-V2
i7 3.060%5€ 00  2.96450E 00 S, 6440LE-~02  9.54401E-02 1.00002E~04 0.0 0.0 0. G Ye634C2E- 02
48 . 2.103% 3 - 200 WA TN DU T SR 0SQE~G2
19 1.80144E €6 1.75070C 00 5.073995E~02  5,07395E~02  L.00003E-0% 0.0 0.0 0. 0 S+063556-02
20 2-34716€ 00  2.33264E 00  1,5L199E~02  1.51199E-02 _ L.00001f-0¢ 0,0 . 0.0 . 0 14501 S9E~ G2
2i 3.91034E 00  3.90899% 00 1.34626E-93  1.3%626E-03 1.80001E-04 0.0 9.0 0.0 lod4t 2ut-03
22 4,200 12€ OU  %.20062E G0 1.00000E-04 _1.00001£+04  1.00J0L1E-0% . 0.0 C e BaG B Y L.0
23 5.165C4E 00  §.16495E 06 1.008001€-04 1.G0001E-04  1.00301E~04 0.0 .6 6. Q GO
&%  5,5T5%5€ 00 5.5TIB&E OC 1. Q0GOUOE=-04  1.00000E-0%  [.003GRE-G6 a0 Q@ 806 0 Qe . ____
25 5,862 44E (G S.B6234E GO fe $3999E-05 9.99983E~C5 F.99989€-0% 0.0 [ 1Y) 0.C O
26 5.,932558 Q0 5.93245% 00  1.00000F-04  1.00000E-0C4 . 1.00000E-04 . 0.0 6.0 S 0.0 8.0
27 5.96913E 00  5.56%03¢ 0C  1.0G000E=-04  1.00000€204  1.00300E064 0.0 . G 0.0 et
28 5.99926E G0 5.99916F 00 1. Q0000E-04  1.00000E~04 _ 1.D0J00E-B4 = 0.6 Qe0 0.0 a0
29 6.000 }0E 0C  6.00000E 00  1.COOQQE-G:  1.00000E-04  1.00)00E-04 0.0 0.0 0.0 8.0
_.30  6.00011€ 00 6.CO00Q0E 00  J.O03851E-0%  1.03651F-D6  3.03651F-D& Q.0 = Q.01 = Qi 0 Me0
31 6.00013€ 0C 6.0000G 00 1. 29433E-06 1.29433E-04 1.29433E-04 0.0 [+ 7851 0.0 G0
az 5.000 21E 00  8,C00008 OC  2,08761€-0% 2.08THLE-0&4  2.0BFeli-04 0.0 . 0.0 N Q.9 0,0
33 6.00037E 0C  6.C0000F G0  3.64Z99E-0%  3,64298E<04  3.64298E~04 0.0 0.0 0. 0 Go
3% 62000856 00  6.LUDOLE 00  4.43146E=(% _6.%3L456FE-04%  6.43146E-04 .. 0.0 0.3 5.8 G.0
35 6,001 138 00 6.0006CLE 00  3.12235E-03  1,12235E-03 1.122356~93 0.0 0.0 0,0 G.0
] CLE 0¢ 1. B4989F 03 1. 849B9F-03 128638903 Fe P} G.0 (.8 $el _
ar 6.00% 40t CO 5.%9%786 OG T. 6L 64 0E-03 T.61640€-03 T.64840£03 G,.0 0.0 0e 0 Cabo

2.49553E~6G1
G400021E~02
1 500068 0L

- 3406015~ GL

2.33288c-01

_3232783-02

2-33339E-018
5.600C%E -yl
€e55975:-01L
£.25002¢ OC
3.494923:-0L

T250003c~01

F.4SS¥IE-Q}
L 25015-01
2.500G0ie~02
1. 125C1E 0%
S=%9990E - 01

e 124985541

1. 750CLE 0
1.2500L€ ¢
9. 599 9B~ L
1,250008 G¢
$.5Y945:~ 01

. 3000430 GO

&, B58%56E CO

A4



PHOTON INTERACTION CROSS SECTIONS FOR Be

_BROUP e GRUUP LTINMEYS (MevY SIS aBS . SIG PE . . ___SIG PP__ __ __ENFAGv DEP

1 leunnQGFE 04 le&0d00s 01l 8, A9564F =02 T s 245 = -7

KaunAQUE QU 1eNgn00e ¢l 3,48996F 02 1eD1179F=07 3e4R99BF (2 1.61778E 00

i TevnnQBE Qv _8.00000F 00 2.885978-02 . 1.264351FE=07 _ 2.8R5965=02 _  1.43192F pngo._

4 HeunnnHE QU 700000 090 2euY0b46E=nP 1.46569E=07 LebdINGS5F=02 1.3082a88 po
B B.unn00r (0 . _0.00000F 00 . 2.u9936E=02 1 ,77881lF=07_ _ ___2.039934F=02 = 1.1815cF pg .

6 4ounnNBFE QU 3.009005 n0 T88548E~02 2.274678F=07 12645455 =0p 1.065409E ¢¢

7 eunnQE Q0 4.00300F 0 LelA329Fwn? 3.14238F=07 1e1QR25Fens  B,94830Fa0)

8 2eD0nH0E Oy 3eN0nDOF 0o 6.57103E=n3 4.,30814F=07 DeHT061E=013 Te69040E=01

9 2.i0nnBE Oy 2.50000F 00 3.93962F=n3 5.75602E=07 3493905F=03 = 6£474754Fwn]

19 la200C0E O P 00N00F 00 1.5856pE=0n3 B.6R8TH3F=(7 1.58478F=03 5:6819q8=01
— 11— 1.u0aQBF QU 1e80000F 0d lelT46]1E=064 1 ,59086F=0f 1, 154T0E=04 2p

12 7+0000E~01 1e00ONQOF 0O 3.59670E=06 1,59670F=06 Vel 3e23267E~01

13 b om0 0BEa0d 7. 000800F =0} 1. 08185F-n5 A 04alBSE=S Ul 2425020 i)

14 3evnn00E=04 4.50000F=01 3.45508E-05 3,45508F=05 Vel le46218E-01
18 1.900008F.04  3.00000F=01  _}.9i065Fené . 1,91065FE=04 el _Ba16103E=02

16 Gev0u9IE~02 1eBNANOF=01 1.05365E=-n3 1.05365E=03 Uel) 3e77498E=02
1T 6.960099F.02 9.99099E=02 J.4B612F-03  3,68612F=03  _ Ue0 __ ____ 2.16363E.02

18 4490N00EL02 5¢39099F =02 }e84167E~N2 l.44167E=02 de 0 le232a8E~02
18 3.nn00F (2 44800 00F=02  6,.1%215F =02 _  &6,1421SFE=(02 Uel 7eB7630E =03

26 2eV0N0BE-D2 3.00N00F=02 2e50421E=01 ?2.50421E=01 Vel 8.95313E-03

— 21 9,Y699%F .03 2.00000F=02_  }.79443F 00 1,79443F 00 . _ . 0.0 2454678802

8V



REACTION CROSS SECYIONS FOR 8-10

GROUP

TOTAL
1.36485E
1. 36466F
136421
l.3618%
1363408
1. 36633¢E
t.37297
L. 35326F
1.336408E
1.35598E
L. 4061 7€
1.41501¢
1.29381E
1245415
L. 666861E
1.69837¢
2.20164E
1.90068E
2.02502E
2.1399%
3.21603E
&, TO94TE
4. TT93TE
4, 85545E
5256 95F
6.07526E
6. 98931E
9.91320%
1. 5446
2.28110E
44 20996E
8.59089¢
1.48640F
Z.6l128¢
4.54372¢
7.48058E
3.0761 8¢

00
00
00
(1]
00
[¢2¢]
Q0
00
o0
00
oQ
[y
0g
00
[124]
00
e3y)
00
00
o0
00
[ 1Y)
o0
00
lded
00
00

00

01
at
01
o1
02
02
02
a2
03

ELASTIC
9.92555€6-01
. 78913E~-01
F.63484E-01L
9.53732E-0L
9.45640E-01

9442048E-0)

F.46622E-01
9.36153€-01
9.33532E-01
9.56199TE-CL
1.02090€ G0
1.05297E 00
9.6132LE-01
1.09829€E 00
1.29003E 00
1.38420€ 00
1.84000F QO
1.55256E 00
1.52506€ 00
1. 84616E 0O
2.87353¢€ G0
3.61582E Q0
3.06104E 00
2.6299LE 00
2,30590F 00
2.,20660F 00
2.15586€ 00
2.10517E 00
2.092%7€ 00
2.0929%E 00
Z2,09655E 0O
2.10049€ 0C
2.10287€ Q0
2.10404E€ 0O
2.10489E 00
2.10528E 00
2.10567€ 00

PHOTON INTERACTEOK CROSS SECTIONS

GR OUP
\

[N NN RN R VR L

el
>~

- e
-~

N -
[« ]

~

SIG ABS

6.68678E-02
5.32839E-02
4.,42092€-02
3.82332E-02
3.23147€6-02
2.54103E-02
1.74156E-02
1.0389%E-02
6:,12952E-03
2.4800BE-0X
t.T5854E-04
1.25437€-025
3.62595€-05
1-19605€6-04
5,53184E-04
3.55110E-03
1.22377€E-02
4.,7L393E-02
1.98956€-01
7.85740€-01
5342850800

SiG PE

2.59017E-07
3.52182e~-07
4.3264726-07
5, 1057E-07
4.19251€E~07
T.92217€~07
1.093436-06
1.50250E-0b
2,30813£-06
3,03124E-08
5. 54939E~-06
1. 2533 7E~05
3.62595E-05
L. 196056-04
&.53L84E G4
3.35110€~03
1.22577€-02
4a71393€-02
te 6956E-0L
T.8574%0E-C1
5. 42850 00

ENDF 5008 (L/E uT. )
INELASTIC ABSORPTION
2.81362E~01 9.09340£-02

2.T5721E~01
2.80596€-01
2.85273€-01
2,91291E-01
2.95362€-01
2.93135E-01
2. 11161E-01
2.5490%€-01
2.40939E-01
2426QT3E-QL
1.82229E-01
1.32558E-04
1,21250€E-01
1.03200E~01
6. 24302E-02
~heli128E-02
3.66930E-02
5.55973E-02
5.04591E~03
8.91385€-05
.0

0.0

3.0

QO
v a
QO

VOO OLOLOOO0O

POOCOLLAQROOQCI

SIG PP

6.6867T5E-02
Fe32835E-02
4.42088€-02
3.82387€~02
3.23141€-02
2.54095€-02
1.71143€-02
1.03878E-02
6.14751€-03
2.47705E-03
1. 70305E-04
3.0

* % e v & @

Qoo

1.10023€-01
1.20130E-01

1.22873€E~

o1

1.25473€-01

1.28926E-

ot

1.33213£-01

1.39349¢€-

01

1.45618E-01

L. 53045E~

gl

1.591936-01
L. 79BL1E-01

1.99928E~
2.34607E-

o1
o1

2.73384E-01

2.51T40E~

o1

3.20529E~01
3.11426E-01

4.43361E-

01

2.87181E-01
3.45405E-012

1.09366¢E
1.71834E
2.22554¢
3.15106E
3.86866¢E
4.83364¢E
7.808023E
1.33539¢€
2.07181€E
%,00031€E
8.38084E
1.46537E
2.590248E
4.52267€
T+45952E
3.07407¢

Q0
[+1Y)
00
o0
o0
(3]
o0
o1
o1
[ 33
o1
o2
o2
02
02
03

ENERGY DEP

2.59724€
20 09964E
t. 342708
1. 67439¢E
1. 50423€
1.32383E
1.12693E
9. 648H9E-QL
3. 44380E~01
7. 10642¢-01
5. 5366 8E-01
%, 34330E-81
2, 8241 3E-0L
i.82800E~01
1.01847E-01
4. 74553E-02
2. T6480€-02
1.69902E~02
1. 48329E~02
20 240696E-02
Fs 3741 2E~02

00
00
00
00
e1t)
09
0g

{NyP)
1.86797E-02
2.64940E-02
3.09561E-02
3.21537€-02
3.50152E-Q2
3.77220E-02
4.07306E-02
4.43T760E-02
4. T1829E-02
4.79302E-02
4.,06935E~02
2.92185€-02
2.84898E-02
2.5T705E-02
2.20849€-02
1.43380£-02
1.21581€E-02
1.08878€-02
9.,66328E-03
4.94033£-03
5.25831E-04
3.51716E-05
4,32108E-06
2.,03138E-06
1.465654E-06
1.59318E-06
1.73451E-08
2,07988E-06
2.55080E-06
3.21190€-06
6,07934E-06
1.26048E~05
2.190376-05
3.85024E-05
6.69060E~05
1. 10099E-Q%
4.,53523E-04

(N, O}
2.20826E£-02
2.64223E-02
2.89305E-02
2.994426-02
3.12333E-02
3.,27301E-02
3.22399%-02
3.58¥37E~02
3. 71268602
3, 77504E-02
3.748736-02
3.338496-02
1.30965E-02
1. 764856~ 04
0.0
G.0
0.0
[ ]

.0
0.0
0.0
0.9
0.0
Q.0
0.0
C.0
0.0
0.0
.0
0.0
.0
0.0
C.0
0.0
.0
Q0. 0
0.0

EOENT{FICATION
taALPHAD GROUP FLUR
5.01917€-02 L4 49953E~0L
S5.7t063E-Q2 L. 25041€~01
6.02531E-02 4. 99605€-02
6.0L7T0E-02 2.50451E-02
5. 92245E-02 T.49978£-02
5.84T42E-02 4.99823€-02
5.82425E-02 9.997156-02
5. 9098 8E-02 1.00026€E-01
6.13103E-02 9.99977E-02
6. 73643€£-02 1.00005€-01
$.100b65€-02 9.99986E-02
1.17208E-01 1+49999£-01
1.58342€-01 2.43995€-01
2. 0T580E-0} 5+00026£-02
2.51299€-01 1. 50008€-01
2.37402€-01 3.00014€~01
3.08371E-01 2.33288€-01
3.00538E-01 3.33783E-02
4.33697£-01 2.33341E-01
2.82840E-01 5.00008E-01
3.45879E-01 6. 99975601
1.09362E 00 1.25002¢ 00
1. 7T1833F 00 3.49973£-01
2.22554E 0C 7.50003€~01
3.15106€ 00 7.49976£-01
3.86866E 00 1.25015E-01
4, 833648 00 7. 50000601
7. 80803 00 1.125C1€ GO
1.33539E oL 9. 99890E~C1
2.97188€ oL T.4%3995E-01
4.00030E 0O} 1. 75001E 00
8. 38084E O1L 1.25000E 0O
1. 46537€ 02 9,93996€E-01
245902%E 02 1.25000¢ 00
#e5226TE 02 9.99949E-01
T.45952E 02 t. 00003€ GO
3.07407E 03 4.85856E 00

5860

6V
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REACTION CRDSS SECTIONS FOR =12

GROLP

[ IR R R R N g

10
it
12
13
14
15
16
ir
18
19
20
21
22
23
24
25
2%
27
28
29
30
31
32
33
34
35
36
37

TaTAL
1.37002F 00
1.36987E 00
1.30819E 0C
1.27037€ 00
1.34410€ 00
1.33372€ 00
1.38432EF 00
1.22246F 20
1.26310F 00
1.13849E 00
1.90756 € GO
. 46076 TE-01}
1.21603E 230
1.31749E 00
1.80838E 00
2.17502E 00
1.88012€ 00
1.58473F 00
1.78454EF 00
2.10054F 00
2.86290F 00
3.80870EF OC
4.28885F Q0
4.4641T7E 0O
4.50149F 00
4.64887€ 00
4.67315F QC
4.70434F 00
4.71961% 00
4.72468E 00
4.727136F 00
4.72880FE 00
4.T2908E 00
4,72923E 00
4.72940F 00
4.72966E Q0
4.T3152€ 00

ELASYIC
8.41117E-01
8440990€-G1
T.83161E-01
7.38813E-01
7.95541E-01
T67217E-01
B.41684£-01
6.733638~01
5.64851€-01
7.72565F~01
1.42632F OO
7.32204E-01
1.05990¢ Q0
1.30498¢t 00
1.80838¢ 00
2.17507F QO
1.88012¢ 00
1.58473F CO
1.78454E 0O
2.100%4E GO
2.86290F 00
3.80870F GO
4.28885E 00
4.46417€ 00
4.60149¢€ 00
4.64887¢ 00
4.67315€ 00
4.70434€ 00
4.71960€ 00
4,72466F 00
4.72732E NO
4.72873EF 00
4.72895E 00
4.72900F 00
4.72900¢F 00
447290CF 00
4.72881F 00

PHOYON INTERACTION CRCSS SECTIONS

Grmyp

BB A DS W e

SI1G ABS

9. 45196E-02
7.551358=-02
6.28020E-02
5,44108E-02
4.60623E-02
3.62921E-02
2.45183E-02
1.49272E-02
8,85019€-03
3.57596E-03
2,482508-04
3.256986£-05
9.6245BE-05
3,20695E-04
1.75226E-03
9.44243£-03
3.22312E-02
1.21826€-01
4,984T1E-01
1.94450£8 0C
1.29489€ 01

SIG PE

6.56729E-07
9.36651E-07
1.11439E~-06
1.31449E-06
1.59436E-06
2.04028E-06
2.82291£-06
3.87376E-06
5,17911€E-06
7.81809E-06
1.43102€-05
3.26986E~05
9.62458E«05
2.20595E-04
1.75226E-03
G.44243E-03
3.22312E-02
1.21826€-01
4.98471E-01
1.94450£ 00
1. 29489E 01

DNA 4274/0 {1/E wV. )

INELASTIC
4e480098-012
9.47985E-01L
4.46733E-01
4.50088E-01
4.61279€-01
4.65193E-01
4.62877€-01
4424899E-01
3.34531E-01
2.69368E-01
3.70934£-01
2.060G40E-01
1.56097€~-01
1.25121€E-02

COOCOUDOLOOLCOOLOVOOLOODDO
[~Neg~NojoRoNoNoleN+NolaNolnNoNaNnlisReNoNoRNola]

S1G PP

9.45190€-02
7.55126E-02
6.28009E-02
5.44095E-02
4.60607€-02
3.62901£-02
2.45155E-02
1.49233E-02
8.84501£-03
3.56814€-03
2433940E-04
0.0

0.0

ABSCRPYION

8,08975E-02
8.08904E-02
8.02989£-02
B8.1467T5E-02
B.T2759E-02
1.00312E~01
Ta97544E~02
1.24200£-01
2.43721E~-01
9.65620€-02
1.10313E-02
2.50377E-03
2.91522€-05

CO0OCOOLOOLODOOOCDO
EEEEEEEERER]

VOCOUOO0OOLAL LR

2.962528-07
1.07128E-05
1.87393E-05
3.58100E-05
Te46458€-05
1430246E-04
2.29925E~04
4.01180E-04
6.61431E-04
2.70633E-03

ENERGY DEP

3.27444€ 00
2.561233E 00
2427453E Q0
2.05608€ 00
1.837828 00
1.60892¢ 00
136234 0OC
1.162178 00
1.01582E 00
B8,53246E-01
6.564423E~01
4,84923E-01
3.38925€-01
2.19423€-01
1022409€-01
54 T5666E=02
3.406649E-02
2.39474E-02
2.63575€-02
5008983E-02
1.73368E-01

2

NoGAMMA }

EEEEEEEEEEEEEEEEEEEEIEEEEE E Y,
Vo000 LCODOOROOLACLDOO0ODDO

NOOOODLCOALLOOLLOULLLLOOSRLOLO O

«96252E-07
1.07128€-05
1.87393€E-05
3.58100€~05
7 «46458E-0Q5
$«30246E-0%
2 429925E-04
4,01180E-04
b.561431E~04
2.70633E-03

IDENTIFICATION

(N, ALPHA)
8. 08975E~02
8.08904E-02
8.02989€-02
8.1467%E-02
8.72759E-02
1.00312E-04
Te97544E-02
1.24200E-01
2443721E-01
9.65620E-02
1.20313£-01
2.35037T7£-03
2.91522E-0%
0.0

COO0CO0COOLAOO0LLRULLODROCO
COCOoOVOOLUOLDLDLYRLOVOLOODOCR

4274

GROUP FLux

1.49953E~-01
1.25041€=C1
4499605€-02
2.50451E-02
Te499T78E-02
%.99823E-02
9.99715E-02
1.00026E-01
9.999T7E-C2
1.00005€-01
P.99966E-02
1.49999E~01
2.49995E-01
5.00026E-02
1.50008E=-01
3.00014E-01
2433288€-01
3.33783€E-02
2433341€-01
5.00008E-01
6.999575€~01
1.25002E 20
3.49973€-01
7450003€-01
7+49976€-01
1,25015£-01
7.50000E-01
1.12501€ 00
9499990£-014
T+ 49995E-01
1.75001E 00
1.25000€ 00
9.99996E-01
1.25000E 00
9499949E-01
1.00003E 00
6.,85856€ Q0

[A%4



REACTYON CROSS SECTIONS FOR NITROGEN DNA 413374 {1/F w¥, }

GROUP

VR NORD BN

PHOTON INYERACTION CRCSS

GROUP

BB NN W N

TOYAL
£.55921€ 00
1.58235€ 00
1.57772€ 00
1.56922€ 00
1.56777€ 00
1.57016E 00
1.43523€ 00
1.41140E 00
1.30177E 00
1,25896E 00
1.4631 78 00
1.31923F 00
1.41001E 00

1.065%3€ 00

1.82321€ 00
1.72472¢ 00
1.44895E 00
1.460L7E 20
1.60538E€ 00
2.053T6€ 00
1.86517E 00
3.,18098EF 00
4,06250E 00
4,83550€ 00
6.05923¢ 0C
6.656%9E 00
T T 13024€ 00
T.77016¢€ 00
8.41997€ 00
8.93982E 00
F.ATLTSE 00
9.90277€ 00
9.99672¢€ 00
1. 00816F O}
1.01799E 01
1.03254E Ol
1.14743€ 01

S1G ABS

1.20828€-01
1.01547€-01
8.46162€~02
T.34077€-02
6.22343E-02
4.91180€-02
3,32694E-02
Z.03072€-02
1,20598E~02
4.88345E-03
3.38607E-04
T 26848£-03
2.15800E-04
T 22819604
3.94572€-03
2,11477E~02
T« 16504€-02
2.87895E-01
1.08120€ 00
4.15182€ 00
2.69104E O1

ELASTIC
F.542156-01
9.,28376E-01
8.98205E~01
8.85978¢-01
8.87953E-01
9.09433¢E-01
8.21604F-01
8,855316-01
9.00899E-~01
8,81593E-01
1.06716¥F OO
9.95012¢-01
1.14478¢ GO
T.6T463E-01
1.40939€ 00
1.35418€ 00
1.25677 00
1.34049¢ 00
1511728 OO0
1.97876E Q0
1.82715¢ 00
3.17330¢ 00
4,0609%F Q0
4.833193E 00
6.05747E 00
6,854%56E 00
T.127768 00
T+ 76619€ 00
8.41322E 00
8.,92941€ 00
9.45181€ 00
2.85120E 00
$.92417E Q0
3.95383E 00
9. 956408 00
9.95595€ 00
9.95664F 00

SECTIONS
S5 PE

1. 464526~-06
1.99261€~06
2.45077€-06
2.8922BE-00
3.51021E-08
4,49402E-06
6. 21966E~06
8.53959E-06
1.14269E-05
1.72630€-0%
3.16221€-05
T« 26848E-05
2.15800€-04
Te22419E~-04
3. 945726~03
2.11477€~-02
T.16504E-02
2.6T895E-01
1.08120€ 00
4.151828 00
2.69104€ Ot

ENELASTIL
4.09668E~01
4.25768E-01
4,30159E-01
4.293316-01
£,22584E~01
4.07602E-01
3, 79022E-01
3,09T41€-01
2412242801
2.01929€-01
2.00148€-01
1.569256-01
6.861HIE-02

4.06681E-02.

Ze111L10€~02
5.83269E-03
8.62770E-04
3.8
0.0
0.0
0.0
8.0
0.0
6.0
0.0
8.0

0.0

0.0
0.0
Gel
8.0
0.0
0.0
0.0
Gel
G.0
9.0

SIG PP

1.268266-01
1.015456-01
8446137E-02
T.34048¢-02
&,22308€-02
4,91135¢€-02
3.326328-02
2.02866E-02
1.20484£~02
4, 856198-03
3,06985E~-04
0.0
0.0
3.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0

Ny 2N}
1.02876£-02
9.21114€-03
1.721328-03
8,33875E-03
4.63195E~03
1.9900T7€-03
2.8T7304E-04
0.0
0.0
0.0
0.0
0.0
9.0
Q.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
4.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.9
0.9

ENERGY OEP

4, 00306E 20
3.155%0€ 00
2.72727€ 0OC
2.45328E 00
2.18230€ 00
1.90083E 00
1.60115%¢ 00
1+38093F GO
1.18732€ 00
9,96021€-01
7. 791936-01
5.65773E=01
3.9%4 20E-01
2.56119€-01
1.43190€-01
6.83T41E=-02
4.32399E-02
3. 48002E~02
4.86716E~02
1.04414E-01
3.58281E-01

ABSONPTION

1.75038E-01
2018999€E~-0L
2.41635E~01
2.47379E-CL
2.52800€-01
2.511328-01
24343156-02
2410140E-01
1,88834E-C1
1e75433€-01
1.95884E~08
1.61231€~-01
1. 9881 8E~0L
2. 57A02E- 0L
3.92218E-02
3.64713E-01
1.89316€-C1
9.96T24E~02
9.38531€-02
T+69975E~02
3.80243E-02
T+6T975E~C3
1-53302€-03
1+456344E-03
1.15951€~03
2.02641E~03
2. 48038E-C3
3.97840£-03
6+ T4855E-C3
1 .04046E~02
1+99ATLIE~C2
4.15791€-02
T.25483E-02
1.268069€-01
2 .23457E~0L
3.684819E-01
1.51771€ €O

N GANNMA}
5.64542E-00
9.85700E-00
1.64358€-05
1.84%85E-0S
L. Ta944E-05
1.92481E-05
1.92756E~0%
214245608
149321 2E-05
1.573%1E~05
1482645E~05
1.35216E-05
1. 90495€-08
3.99927E~06
1.65629E-05
2436451E-05
1.83457€-05
2.17216£-05
2.T2215€-05
3.47170€-0%
2.63212E-05
Z.54360€E-05
3.300446E-05
4,36210E-05
64341 13E-05
T.84321E-0%

"9.81120€-05

1.57750€E-04
2.6T2TLE~OA
4. 117TLE-04
T.83082E~-04
1.64421€E~03
2.86806E£-03
5.,0614%E-03
8.82888E-03
1. 455906-02
6.00779E~02

IDENTIFICATION

(N,P}
1.92165€-02
2.987T1£-02
3.88592E-02
4, 31349€-02
4. 71637602
5.04572€6-02
4.84022E-02
4. 797193£-02
».45008E-02
3.62543€-02
2.48290£-02
2. 07694E-02
2. T1342€~02
3,30152€~02
4, 65678E-02
#,56914E-02
&, 07300€-02
2. 50460£-02
2,29723€E-02
4.,66741E-02
3.77237€-02
T.83567€-03
1. 50002€~03
1.519826-03
1.69610€E-03
1.94798€-03
2, 38227€-03
3.82065€~03
6.48127E-03
9.99286E~03
1. 91580E-02
3.99348E-02
6,96803£-02
1.23008E-01
2.14628E-01
3,538606-01
1. 45763 00

{Ns04
2.42210E~02
3,22446E-02
3.83062E-02
4.10435€-02
4$,433976-02
4.57907€E-02
4034 946E-02
3,537714E~02
2,45694TE-02
1.80177E-02
1.83896€~02
1.30920€~-02
1.7023b€-04
0.0
0.0
0.0
6.0
8.0
.0

QOO ANOTIQAOR
e s
CoOQOoOOLOOOC

4133

(N7}
1.14638E-02
2+ 20149€-02
2,81117€-02
2.98992€-02
3.13775¢6-02
3,19137€-02
2.99105E~02
2,40419E-02
1.30741€-02
1.237608-02
1.65498€~02
2.49346E-02
1.32059€-02
9.64413E-04
9.340%2E-05
0.0
0.0
0.0
0.0
2.0
8.0
0.0
0.0
0.0
0.0
0.0
8.0
6.0
0.0
0.0
.0
L]

0.0
0.0
0.0
0.0
8.0

(N ALPHR)

6.,00931F-02

8,4403%E-02
9.71825€-02
1.01552€~01
1.069458-01
1.10664E-01
1.08876E-01
1:07972€~01
1.056218€-01
l.GaT72E-01
1e360778-01
1.08421€~01
1.56088€=01
2.234128-01
3.65540E-01
3.18998€-01
1.285728~01
T.40047€-02
1.06%38E-02
3.020886E~02
2+.T1315€~04
L-856483E-05
0.0

0.0

00

0.0

0.0

0.0

G0

0.0

TN, 2ELPHAY
6,00364E=-02
5.,04485E-92
3,915128-02
3,17326E-02
2.23510E-02
1.228786-02
3.61256E-03
1.47799E-0%
2.07357€~05
6.0

0.0

OOV LOODRLOAQRTLROOR
R L)

WooooRoLorLoRQOVOoOOAa

18



REACTIIN CRJISS SECTYIONS FGR

GROUP

PHOTCN INTERACTION

GROUP

g
O L@ NP N

HAEIN
1.63504E J0
l.61336€ 00
i.68237¢ 00
L.62521€ 00
1.60154E 00
1e55634E )
1.67934E 00
1.35599¢ 00
1.23322€ 00
1.26714€ 00
1.18895¢ 00
lei2i02€ 00
1+29477€ 00
1+28J74E 20
1,72046E 00
2.66188E 2
1.09751E 0D
2440891E-01
1.65294E 00
2.69714E 00
360900 2D
4,86092t 00
3.5287%E 00
3.63780€8 00
3+67811E 00
3.70394€ 20
3.7173CE 00
3.73474E 00
3.74358¢ Q0
3.74629E 00
3.74742€ 30
3.,74798E 00
3.74808E 00
3.74811E 00
3.74842E 00
3.74813E W
3. 74810€ 00

SIG ABS

1.63813E<-Ci
1.31393E-0%
10096528~
9.52302E~-02
8.£8305E-02
4.38719€-02
4.33468€-02
2.652)2E-02
1.577134E-02
6.40287€~C3
4.52115€~C4
l.45418E-04
4.32223€-04
1.45123€-03
7.89172£-03
4415781£-02
1.41098E~-01
5.21433E-01
2.0750LE 00
7.842)57€ 00
4.93857E 01

ELasTIC
1.3C704% )
9.38{69€-01
9+56340E~C1
3.61276E-01
9.88670E-C1
1.J3515¢ )0
1.12923F 00
9632725E=-01
8.43464F-01
8486C34E-014
2,02938E-21
Fe31439E-04
1.24CB3E CC
1.20¢10€ OC
1.637€3€ 0C
2462252 )0
1.C5751F C¢
2.4C851E-C1
1.56%254F C¢
2.657T14Y 0O
3.60900E 00
4086092f 00
3.22875¢ CC
3.6L780E 00
J.67€110E 00
3.7C294€ 39
3.71730¢ GS
3.73474F CC
2.74358E CC
3.74€29€ 00
3.74742€ 22
3.74758f CO
3.742C8E CC
3.14€10¢ CC
3.74810F OC
3,74€10F 10
3.74736F GO

CRLSS SECTICAS

S$16 PE

2.90548E-06
3.95505£-06
4.86732E-26
5.T4655E-06
6£.97869£-06
8.93822E-06
1423736E-05
1.699 76E-03
2.27619E-05
3.44117E-05
6.30798E~05
1+45418E-04
4.33223£-04
1.45123€-03
7.89172£-03
4,19781E-02
1.41098E-91
5.21433E-01
2.07501E 00
1.84057¢ 00
4,33857€ 01

INELASTIC
5.786455€~01
5.62716€-01
5.16233E-01
4.76219E-01
4.25581E-01
3.45506E-21
3.3£554E-01
2.35835E8-01
2.41390€-01
2.73106€-01
2021299€-01
7.64141E-02
0.0

R ERERER:

IEEEREX)

CoO0O0CO0LOLOOLWCOODUOOODUOO
QUOOCODODCOOOOO0COVUOLOOOOoD

Sic PP

1.53810E-J1
1.3313d47E~vl
{e09048E-41
9.52448-J2
8.)d235E-42
6e38630€-22
4¢33306E-a2
2.55031E~42
1.57°06E-02
be30866F-23
3.89035E-04

OXYGEN DNA 4134/2 {1/ »7. )

ABSGRPTICA
4.95468E-02
1e13073E~CL
1.698C2E-0L
1.877126-01
1.86929E-CL
1.75687E-C1
2.13556€-£}
1.974358-01
1.483655-CL
1.C8000E-01
6.4 74T4E-02
1.021705-01
5¢39450£-C2
T.46468E+02
8.283128-02
8.96J11E-33
2460314€-C7
1.64861F-08
1.97697£-08
2.379616-08
3,22014E-08
5.30187¢-CH
7T.792125-08
1.03056E-C7
1.45944€-07
1.85852€-07
2.322418-07
3.738416-07
$.341818-07
S.7TT189E-CT
1.87461E=06
31.90765¢~08
6.81832E-06
1.20366E~C5
2.10049€-05
3.45265E-05
1.42435E-C4

1Ny GAMMA )
6 ,63359E~09
7.10507E~-99
Te42117E-09
T+56204E-09
7+15404E~-09
7 +99991E-09
8,30614c-09
8.73204E-09
9.173155-09
9.65047E-09
1.01453E~-J4
1.08011E-049
1.19418E~u8
1.286395-0¢
1.35265€-90
1.5L4TIE-Dd
1.73015€-00
1.848431€E-03
1.97697E~Q3
2.37%18-03
3.2201%E-ud
543334 7E-On
Te7921¢E-US
1.03056%-u?
199944807
1.853552E-97
2432281%-01
3.738a4E~07
634181597
9.77789E-07
1487461600
3.90765E-00
6481832500
1.20366E-09
24 10019E-05
3,46 265E~0>
1.42635F-04

EMERGY LEP

4, 78338E
3. 72920€
3., 20092¢
2.8660LE
2.537167E
2 19949E
1e84332F
1.56115€
14 35943E
1.13897E

00
00
20
00
03
oo
00
00
00
N

8, 85985501
6o 96649E-08
4452069801
2.92933£~01
1.64321E-01
B.027T48E-02
5.42836E-02
5.152418-02
8457493602
1.93413E-01
6.56410E6-01

(N, P)
«e%35245-02
24343208-02
3.95443E~02
4.67732E-02
#.09571€-02
¢+ #7957E-02
4.20531E-02
Le51370E-03
Jal
U0
Ved
vel
Je0
Ja 0
Ue0
Jaed
J.0
Ja0
V.0
Ve
Je0
V.0
ua0
Ua0
Je O
Jed
ve0
Jeo0
el
vel
JeO
Jo0
Yol
ve0
Ja 0
Je0
JeO

IDENTIFICATION

{M,0}
4.35244E-03
9. 15858€-C3
1e36965£-02
1.50715€-C2
1.69219€~-02
1.1195128-02
3.79430F-03
2.77853E~05

COOCLWOOLOCOOCOOQLoOoOCOUOCoORT D

CoCCRLULDODOoOoOLOULRRLLLOEDVUODOODL T

N, ALPHAY
2,08320E-02
7,048485-02
1.18361c-01
1.25767£-01
1.31050£-01
1.39741£-01
1.67709€-01
1.85893¢£-01
1.48365E-01
1.08000€ -01
6.4T4T4E-02
1.03170E-03%
5.39451€-02
T.464608€~-02
8.,28372€-02
8.96010E-0G3
2.43013E-07
2.02825€-12
0.0

(=]
.

DOOD00TOB QO
R
Q00 OUODADLULD

4134

VAN



REACTION CAUSS STCTIOMS Fur N 1275 ARS
aR0IP TOTAL fFLASTIC

1 1.55849F 00 Y .649568:-01
2 L.58154E 00 9,29G43E~01

3 L.%77H2E (O B8.98384F-01
4 1.56926¢ 00 W.BE034E-01

5 L.56761F OO BaBT67LE~0L
6 1.57040t 00 90942 3E~01
7 L.%3862F 0D 8.24080E-01

8 La%1G63E 00 8482583600
? L. 29860F 0N 8.9%686E-01
[X8) L.25824E OO 8.H08448-01
12 1.46030F 00 1.06417E QO
12 1.30917F 83 9492082801
13 L.4Q602€ 0D 1.14039% 00
i» L.06635E 00 T.630508~01
(8] L. 777658 Q0 L.34R845F DO
16 1.71141F 00 1.347185 00
17 1.434917¢ 00 1.26519F. 00
18 L.46235€ 00 1.362138 00
L9 1.606481E 00 1.5131 88 Do
20 2,0002% 00 1.92914E Q0
AL L.85219F Q0 1.81157. 0C
22 3.15906F 00 34156888 00
23 4.06119F 00 4,05965E. 0D
24 4.B2937F 00 4.82761E. 00
25 6,050 7TTF Q0 504901 Qg0
F1:3 6.65512F 00 6.65309F 00
27 1.12633E 00 Ta.12386F. 0O
28 T.16827F 00 T.7643CE 00
29 4.41518E 00 B.40846F 00
30 B,94020€ 00 829298 1LE. 00
31 9.46563E 00 F.44G82F. DU
32 . 2.30473E D0 L 7.86323E 00
13 7.99626F 00 2.9238%¢ 00
34 L.00803€ O 9.9330498 00
35 L.01783¢ 01 9 .95636¢ 00
36 1.03215F 01 9.9563TE. 00
EX 113584 01 9.9 56308 00

REACTION CROSS SECTINNSG FOR N 1275 ARB

ENJD)

Ny 7]

GROUP
1

2.40138E6-02
2 3.20701F-02
3 3.82714E-02
4 4.10321E-02
3 4.42912E-02
& 4.57977¢~-02
7 4.35613E-02
8 3.61710E-02
9 2446 03E-02

1.125526~02
2.17863E~02
2.80859E-02
2.98911€E-02
3.13670E-02
3.19073F~02
29566 8E+02
2+419406-02
1.287798-02

1.79203F~02
1.84109€-02
1.,17931€-02
1.58655F~04%

(VYY)
Q.U

R

OCODOOROOoOOROOCoCCOEOOOOOOR
MR R
DODOoCCOUCCOPOTVOODOCODCOO
CLOCLCUTOOUICCDOROOL OO0
R
TLOCOoOCCODOoCLUDDDRCCOD

o

1.24318E-02
L.653126~02
2.51014E~02
1.2083516-02
9.5 13068~ 04
1.14611E-04

3716 300K
INELASTIC
440927901
£.25517F-01
4.30165F-01
4o 29334F -01
4a22732E~01
4a077H6F ~01
B3aT9569F-01
3.11567F-01
2.10059F«01
2.018958-01
1.99984F ~01
1.53455F -1
6.75016F~02
4.06026F-02
2.2T247F~02
5. 4h6824E~03
T.84385F ~4
0,0
0.0

AlS5

10-a~74(33

{N 2N
1.03079¢~02
9.24378€-01
T.73379F-03
6.54374F-03
4:4T7LTLE~D3
2+005SDE~03
3.,082666~-0¢
0.0
0.0

N

VDOCIVLVLVIOCTOTACTOTOOCOOOCOCRTIO
Vw8 e eI g N E B A S NN B e A w acs e

VOO IVOOITOVRTLOCOOLoLIRLLQo

3IN-21G 300K LD-4-74(3)

(N, ALPHA)
5.94708E-02
8.39491F£~-02
. TINGTED2
1.01527E~01
1.06822F~01
1.10663F~01
1.08939€~01
1.07953E~01
1.06170F ~01
1.089S1E~D1
1.36302E-01
1.05035€ 01
1.57844E-01
2.23705€ 01
3.41277E~-01
3.148106-01
1.23390F~01
7.50002€-02
6.93252F~02
2.69923F-02
2.0T7433F 04
1. 90399F 0%
0.0

R

DOO0ODLOOOOOD20OQCT

CO00VUOODLOOD IC

{Ns2ALPHA)

6402658F~02
5.06864F~02
3.,92596F~02
3.17775€~02
2,25275E-02
1.235376-02
3.75325F~03
1.51565£~04
1.86032¢-05

NEIRIE

B

GO Oo0CQUPOCLICCOITTTCOOD
D000 TLOCOOCLTLOVURDICTITAICDO

ABSIRPTIUN

1.73961F~01
2.18134¢-01
2.415306-01
2.4T3698+01
2.52732F~01
2.51208€~01
2.345688+01
2.16672F-01
1.87955F+01
1. 75506701
1.961456~01
1.63039F-01
1.98132F<01
2.5T695E-01
3,863 70E-01
3.587T62E~01
1.83188€6-01
LN22218~01
9416305602
T-1L618€<02
4a05228€-02
3.159 T1E-03
1.53299E-03
1.553526-03
L. 7566B£~03
7.02530€-03
2.47575F+03
3.963T74E-0D3
6,726 T9E-03
1.039 51F+02
1,981 1%€-02
4. 45201702
7 238845502
1.27240€~01
2.219326-01
3.64522¢-01
1.40158E 09

GROJP FLUX

1.42548F-0])
9.17856F-02
3.10699F~D2
1.45153E~02
3.95085F~02
2434705F-02
4.,0R405F~02
3.38845€-02
3.57881F-02
443835502
6.25867E-02
1.22768€-01
3.1568Tg~01
5.11689€~02
1.939196~01
6.29880F~01
8.27T463¥F-D1
1.98267F~01
1.55878E 00
4.13802€ .00
8.81340F 00
1.27293% 0}
3.35074E 00
7.08299F 00
bH.47T936F 00
1.02748€ 00
5.93486F - 00
8.42855F 00O
6.96107F 00
4.90186F 00
1.07627F 01
T.18708F 00
5.4651L0F 00
&.26T20F 0N
4.34567F 00
3.53427% 00
T.RI1Q9F nNn

CAPTURE
1.73951F~01
7418134E~0L
Z2.41538F-01
2.473496-01
2.527326-01
Z.51208F~01
22 346686~ 01
2.164726-01
1.87955F-01
1. 75504F- 01
1.96145F~01
1.63039F~ 01
1.98132¢F-01
2.57695E-01
3.86370E~01
3,58762¢~01
1.83188%-01
t1.002216-01
24163056~ 02
T.11518E~-02
4.062288-02
£.15971€~03
1.53299¢-03
1.56252F~03
1. 7566BE~03
24.02590F~ 03
2.4T6TSE- 03
3.96574€E-03
5 726 TAE~ 02
1.03951E~ 02
1.98L15E~02
4, 15001F - 02
7.236848-02
1.27240€~01
2. 21932€-01
3.64522F-01
1.40158F 00

INFNTIFICATINN

(N,GAMMAY
5.54450F-06
9.74150¢~06
1.4 40616-05
1. 66348E-05
1.78878E-05
1.92189E~05
1.92940E~0%
2:13691€-~09
1.92098F 05
1.57LY2E-0%
1.82484E~05
1.33372€~05
1.888326-05
1.00208€-05%
1.6D619E-05
2.34835E-05
L.65294E 05
2.177586-05
24 7T34BOE~05
34 45710E~05
2.61765€ ~05
2.54221F-05%
3.2986TE-~05
%.353826~09
543264 TIE~05
7.8%100E~05
9. 79648E-05
L.ST250E~04
2.66411E~0%
4. 11378E~D4
T.83IT21E-04
1.64109€-03
2.86096E-~03
$5.02873F-03
8.76867E~03
1 44044E-02
5.54TT7TE~02

(N,0)
1.89599£~02
2.96330F 02
3.BT9TLE-02
4.31042£-02
ha 7706302
S.046T1E~02
4. 842B6E~02
4. T9804E-02
4.44085E-02
3.61851E~02
2. h8B24E-02
2. 1096 2€-02
2.12755¢-02
3.30288E~D2
4.49625F-02
4.%39290€~02
5.97810€~02
2.51987£-02
2.227 79602
4. 61289F-02
4,038926-02
811525503
1. SOD00F-03
1. S1998F ~03
L4 693644F~03
L. 9% 49€-03
2.378798-013
3.80850E-03
6.46038F~03
9. 9BITHLE~03
Ea902T78E-02
3.98%590£-02
6.95075E-02
L.22210E~-01
2.13163F-D1
3.501186-01
1.34610f 00



REACTION CROSS SECYINNS FNR 0 1276 ARB 37IN-216

SROY

WO NGNS WN =T

TOTAL
1.63624E 00
1.61063F 00
1.68321F 00
1.02511F 00
1.60188E 00
1.55671F 00
1.67777F 00
1.35621F 00
1.22829F 00
1.268305 00
1.18123€ 00
1.08527€ €0
1.29361F 00
1.27927 00
1.67382F 00
2.61142F 00
1.06232F 00
2.44115F-01
1.67301F 00
2+74006F 00
3.41249E 00
4.73457€ 00
3.528858 00
3.60815€ 00
3.67781E 00
3.70321€ 00
3.71833E 00
3.73516F 00
3.76344F 00
3.764732F 00
3.7@T53E OO
3474799F 00
3.74808F 00
3.747T42F 00
3.74812F 00
3.T7T4813F 00
3.74815F 00

ELASTIC
1.0095%¢& 00
9.358756~-01
9.973556-01
9.61122E-01
9.87739E-01
1.03519¢ 00
1.12797€ 00
9.33241E-01
3.40065E-01
8.90221E-01
8.96407E-01
9413555601
1.23725F Q0
1.20538E 0OC
1.5G6378F 00
2.60431F 00
1.04232€ 0C
2444215F-01
1.573018 OC
2474006€ 0D
3.412498 00
4.73457F 00
3.52885E 00
3.60815E 00
3.677Ts1E GO
3.70321F OO
3.71833€ 00
3.73516E 00
3.74344E 00
3.74732F Q0
3.74753€ 0C
3.747998 Q0
3.74808E 30
3.74741E 00
3.7481CF 00
3.7481CE 00
3.748028 00

INELASTIC
5. 7754TE-01
5.63760F~01
5. 16295E-01
4.76313E-01
42270067 -01
3.45890t-01
3.35817€£-01
2¢36828FE-01
2.40508F~01
2.72237€-01
2.20009E-01
6. BTLI59F =02
0.0

QOUI0LORCLOOOODOOOLIQOOOR
EEEEEEEEREEE R

[eRelel=leleloloNalle e NoNeNeo NolivNoReRolo Julaeie]

300K 1N0—4-T4(3)

ABSORPTION

4.914220-02
1.10997F-0¢
1.69561F-01
1.87679E-01
1.87140€-01
1.75626F-01
2.13975¢-01
1.86141F-01
1.477T15F-01
1.0584TE-01
6.48125€E-02
1.02961E-01
5.63665€E-02
T.38868F-02
8.00388€-02
7.11205F-3
2.11212F-07
1.86997F-08
1.97999F~08
2.40004E-08
3.26812F~08
5.28237F-08
7.78768F-08
1.02860E~-07
1.49557F-07
1.85502E-07
2.31891F-07
3.72651F-07
6432136E-07
9.76898F-07
1.86186F-06
3.90023€-06
6.80141£-06
1.19586F-05
2.08587F-05%
3.42603F-05
1.31721F-04

CAPTURFE
4491422F-02
1.10997F-01
1.69561F-01
1.87679F~01
1.87140£-21
175626701
2.13975F-01
1.86141¢-01
1.47715F-01
1.05847€~-01
6 .48125F-02
1.02361¢-01
5.636065F~02
7.388B68F-02
8.00388F-02
7.11205F-03
2.11212E-07
1.86997F-08
1.97399F-08
2.40004£-08
3426812508
5.28237F-08
T.7T87BRE-08
1.02860E-07
1.49557F-07
1.85502E-07
2.31891F-07
3.72651F~-07
6.32136F-07
9.76898F~07
1.85186F-06
3.92023€-06
6.80141E-06
1.19586E-05
2.08587T£-05
3.42603F-05
1.31721E-04

{N,GAMMA }
6. 621 TLE-C9
T7.09625E-09
T«42034F-09
T56161E-09
7.75049F-09
T.99834E- 09
8.29950€-09
3.725025-09
9.19085F~09
9.66207F-09
1.01445F- 08
1.08361F-03
1.19642F~-08
1.28672F- 08
1.34772F-08
1.52555F-08
1.73688F-CA
1.864981E-C8
1.97999¢- 08
2.40004E- 08
3.26812F- 08
5.28237F-08
7.78788F-08
1.02860F-07
1.49557F-07
1.R5502€-07
2.31891F-07
3.726517-07
6.32136F-07
9.76898E-07
1.86186F- 16
3.90023€-06
$.80141F-06
1.19586F~ 05
2.0858TE-05
3.42603C-05
1.31721F-04

INENTIFICATION

{N.P)

2.42198F-02
3.32387F-02
3.94352E-02
4.67642F-02
4.12641F-02
2.48181F-02
4.28152F-02
1.61836F-03
0.0

[olNe N e i J oo o o RoloNo Nolo o N« No o o e No Ho e No N6 Ra o Nl

R EREEREEEEREREEE R

0002200V 0C0000COCOLOOUCOLIIDOODO

{(N,D)
4.29381F-03
9.02038F-03
1.36710F~-02
1.516985-02
1.649477E-02
1.11937F-02
3.93875F-03
2096184F~05

IREEREEEREEEEEE

CO00O0O0CO0O0OLUOOLOOD0LOOOLDO00OODO
VOO VO0OVOVO0OLLDLOTDOCLLIIOLTIOODTD

R EEEREEEEEREERERER

Ny ALPHZ )
2.06286F-02
6.87374F-02
1.16455F-01
1.25745F-01
1.30948F-01
1e395614F-01
1.67221F-01
1.84493E-01
1.477155-01
1.05R47F-01
64481258-02
1.029461F-01
5.63665F-02
T.38868F-02
3.00298%-02
T7.112037-03
1.92R44F-07
L.57298F-12

OC0LCCLOODCO0COoCoCOoOOoOT QO
R

CO00D2000COCLRQICOOCIO

GACUP FLUY
1.425480-11
Fe17850i-22
3.1C699F -2
Le45153F=02
39603 3F-02
2434 7050-9¢
4.,084)58-02
3.38935F-02
3.57851F-02
4.38355-02
6.263676-02
lec2763E-21
3.15%687F-91
9.115396-02
1.%C919r - 01
60.293607 =01
Ye2740 3F -0
1.98267F-01
1.55878F 09
4413802F 00
3.81940r 0
1427293F 0l
3.35074F 00
7.08299F 00
6.47936F D0
1.027465 00
5.934585€ 09
8.42455F 0C
6.961377 QU
445018060 Q0
1076277 91
T.18738F 04
5.46510F )
64267208 02
4424567 0D
3.53427F a0
7.81109F 09

91V



REACYION CRNSS SFECTIONS FOR F-1941277) 3Tn-2lie L/EST P-3 300K

GROU P

N e e e b
OBDUNP VLW =D OBV P SN~

NN N
o

NN
-~

28

TaTAL
1. 751R8E
1. 75008€
1.74883¢F
1.T16T82E
1. 74681 E
1. 14572
1. 73429€
L. 71509€
1. 70973E
1,663 7€
1.64621F
1.56813¢
1.77278E
1.76302F
1.99158E
1.98864E
2.56425F
2.31%68F
2.67SATE
3.07042F
3,.85069€
5.0%94E
5.10879€
4. 92063
A, 77441€
3.51271€
3.48509¢
3.4T452E
3,469 7F
B 6834 F
3,81914F
3.99751E
3,99755€
3.997T96F
3, 99839E
3.99921€
4.00433¢

8888383288838 B888883383588838888883888

(N.O)

1, 20016£-02
1.20006€~02
1.20083¢-02
1199256~
r.18878€-02
1.170858~@
1.11118¢6-02
S.852716-03
£.13660E6-03
54 16223E-03
2.1803%5E-03
4, T2541E-06
1. 70704 E-05
0.0

0.0

0.0

OO
. e
[~ N-]

TR

DR

SOOI NAODDOODOIDODDS

0300500000000 CC0D0D

ELASTIC
9.14120€-

al

B.54825¢-01
8.33695F~C)

B.27188E-

<1

8.208426€-01
8.20526€-01
8.033326~-0}
Te#63772€6-01
T«42C20£~-C1
5+ 90T IE-01
§.912116~01
6. 40795€6~01
8.96828¢6-01
9,629306~-01

1a23982€
1.25485¢
1.79810¢
1.%0707¢
1.81431E
1.94030F
2.260CAE
3.563520¢
4.68994E
4.92576E
4. T1836E
3.5)143E
3,403 82€
3.4 TAASE
3.48942€
3. 44341
3,.B1904F
3.99730€
3.99730F
3.997130¢
3.99730€
3.99730¢
3.99N17¢

iN.T)

oo

7.08720€~-03
1. 73526€-C3
T.65859E-03
Te62448€-03
7.58279€~-03
1.53522€6~03
1.00862E~03
4.81369€6~03
1.570628~-03
30 135096~ 04
1.587606~05

0.0

INELASTIC
6. 7O140E-01
7. 57Te4UE-01
1.9% 54£-01
8. U9266E-01L
Be2lontE-01
e 28B4 93E-01
8.393 T4E-01
e #4233E~01
B.52079E~01
B 39259E~0)
B.09%26€~01
1.55200€~01
7. 00541 €-01
6.60%08€-01
be 5TQS¢E-0O)
1.08L7TE~C)
7.65307€~01
8.08017£-01
2. 608 T8E-01
1. L3000E 00
L. 99051t 00
2.213%21% 00
% 1 B4 T4E~OL
.0

[:5%]

Qo

Q.0

0.0

{MeALPHAY
2. 146 78E-02
2.34239E~02
2.45487€~02
2.93033€E~02
3.12708E~02
3.88752€~-02
4. T3735E-02
5. TITHeE~-02
6. T1336£-02
e 2 2638BE£~02
1.05810£-01
1.39524E~01
1.622T6E~0
1.38730£~01
Q. 44455E~02
2.25T40E~02
T+ FZTHE~O4
5« 31005€E~04
3.281499€-04
2,241 16E-05

the2h)

1.16906£-01
8.01461E-02
5.88833E-02
4.91879€-02
3.6479936~02
1.68516£~02
4,27264E~03
9.86%29£~06
0.0

0.0 .

0.0

0.0

0.0

0.0

0.0

0.0

0.0

8.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 |

0.0 {

0.0

0.0

a.0

¢.0

Q.0

0.0

0.0

0.0

0.0

0.0

GROUP FLUX
2.73234E-01
2.27989¢~01
9.11688E-02
4.5T192€~02
1.38980€~01
9.13513E6-02
1.83881€-01
1.86053E-01
1.86564€~01
1.9 1235€-01
1.93785€-01
3.05126€~01
4.49787€~01
9.04704E~02
2.40268€-01
4.82237€-01
2.90%29¢~01
459914602
2.78K14€-01
5.19522E-01
$.803126-01
6.81092E-01
2.18602E-01
%.87304E-01
5.09076E-01
1.13646E~01
5.87156E~01
1.03933F 00
9.73837E-01
7.609126~01
2.53351€
2.58641€
1.31959¢
2.52906€
1.37392¢
1.93516€
1.57h4 7€

g888888

ABSOAPTICN

9.271T4€E-02
5.76536€-02
6.06952¢-02
b.197T94E-C2
6.98725€-02
7.98531€-02
Fe13L44E- Q2
1.05071€-01
Le15656E-C1
138380601
1.4557CE-01

1.72138E-0) -

1.75415E~01
1.39588E~Ci
9.4T0568E~(2
2,281 1E~02

8.4481TE~CH °

5.90889E~C4
3.86330E~04
1.56435E~04
la%1222E~04
54341266~ 04
3.78525€~C4
8. 73505E-04
6.05034£-C3
1.27856£~C3

3.26367£-03

6.20551€~-C5
5.0B849€~05
6.37127€-05
1.03540€~C4
2.167126-0%

3.564305€-C4 .

5.58023-~04
1.085496-03
1.91389¢-03
T.16303E-C3

CAPTURE
5. 2T1T4E~Q2
5. 76536€~02
5.04952E~02
6. 19794E~02
8.90725€6-02
T.98531E-02
9. 13546E~02
1.05071€~02
1.15656E6~01
1.38380€~01
1.455706-CL
1. 72139801
1. 754156-01
1. 39586E~01
9. 47058802
2.26141€-02
B.44BL7E-0D4
5.90H89E- 04
3.86330E-04
1. 16435E-04
1a412226-04
5.34126E-04
3.78%25¢~04
8. 73605604
6.05034€~03
1l.27856€~103
3.26367T€~03
6,2055E6~05
5. 08849€~05
843712705
1.035406-0%
2.14712E-04
3.54309E-04
6.58023E-04
1.008549€-03
1.91389€-03
T.16303E-03

TOENTIFICATICN

(N (GAMMA)
1,691576~C6
8.82221E-06
9.621276-06
9.992326~06
1.050736-05
1.11861€~05
1. 2060%€~05
1.33256€~05
L.42228€6~05
1.62755-05
1. 79826€~05
2.06343€-05
249224605
2.89055€-05
3, 19865605
3.99758E-0%
5.202106-05
5.56 2496 -05
5.81807E-0%
9. 40239605
La41222E-04
5.34126E~04
3.78525E-04
8. 736056 -04
6.05C34E~03
1.27856E~03
3.26387E~C3
6.20551E~C5
5.08849E~05
6.3T127E~0%
1. 03540E-04
2. 1471 26~0%
3.54309€-04
6.58023E-04
1.0854%~03
1.91389€~-03
7.16303€-03

{h.P)
1.13532E~02
1.44811E~02
1.62726E~02
1. 704928 ~02
1.%1409E~02
2.17230E~02
2.58077E~02
3.26168E~02
3. 8790702
4. 0643 TE-02
3.75455E~02
3.21217€£~02
1.30964E£~02
8. 26T49€ 00
2.28281€-00
0.0
0.0
C.0
0.0
0.0
0.0
0.0
0.0
0.0
G0
0.0
0.0
a0
€0
a.0
0.0
a.0
€.0
G.0
0.0
0.0
0.0

1277003



GAMMa -0 CROSS SECTIONS FOR F-1S{1277) 37IN-21G 1/7EST P-3 300K

SELC 1n PHOTOELECTRIC

GRP S

2.051646-04
2.803%3- 04
3. %HSITE-04
643106128~ 04
5e J06%3F- 04
b« 44956E-C4
B.99881E-04%
14242408~ 03
1.64630E-03
2+53036E~-C3
%o 6FEO9E-Q3
e 0%499E-02
251818502
Y 29637E-02
he 78BBTE-CL
2.44640F CO
7560198 00
2481493E 01}
1058328 42
3.65%822 (2
1.58%85¢ 03

PAIR PRODUCTION

8.73785e-01
To 07125801
54%5387E-01
S« 204C0E-01
beH%BESE-0L
3.53789E-01
2e426L1E=01
1. 50423801
9e02793E-02
3.30335E-02
LeB83363E-03
Ge C

GeC

0.0

QLOQOOOQ
.

SOOGS0

INCORERENT
SCATTERING

Be H16T9E-0O1
1.067878 00
lel9:65% 00
1.3L754€ QO
1e478L2E 00
169143 00
1.99175E 0O
2.30807E GO
2.601 8L 00
3.00399& 00
3460254 00
4435107E GO
5« 19702E OO
6. L 8788E 00
Ta4T43LE 0O
8.86885& 00
Fe FOB99E 00
1.0442BE 01
le10OBE2E O
l«15405E 01
le1TOGBE 01

ABSORPTION

2.05164E-04
2.80353E-04
3456537604
4o 10612E=06
5400693 E=04
Hehe95HE-0%
8.9988 16~04
1.24240€-03
1.65630E-03
2.530365-03
4.67809E=-03
1.04499E=02
2.91818€6-02
9.29637E=-02
5.TBBBTE-O1L
2.44540F 00
7.96019€ 00
2.31493E 01
1.05632E 02
3.69822E 02
1.98985E 03

ID = 1277003

TOTAT

1.72567¢
1.75528¢
1.78738¢%
1«83835¢
le92348E
2.04587¢
2423526F
24597 4¢E
269375E
3.056356F
3.860%08¢
“4e36152F
522620F
be 2BOBAE
T.95320F
1.13153¢
1.76492F
3.85920¢
Lel6Ti0E
3e813562F
2.00180FE

ENERGY ABSORPTION

le5717765 01
1.202%3t 01
9.77BVIE 00
B8.42923E 00
Tel66128 08
$.934846F CO0
4o TI269E 0O
3.854(3E 00
3298508 00U
2.72647% 0C
24110168 G
1544 16F 0C
1089178 {0
YelB023E~01
Ge B23LHE-01
4471929E-01
Te35600SE-01
1.593446% (0
3823558 0%
8.88138E 0C
Le6503QE (1

8TV



REALTISZHN CRCSS SECTIONS FNR hA
GROuUP 10TAL ELASTIC
i 1. 71177E 00 B8.57736E-01
2 1.66013E 00 8.315036-01
3 1.64872E 00 8.19036E~01
4 1.62839E 00 1.31860€6-01
5 1.62720E 2 T.496G38E=-01
6 1.59829€ 00 b.77498E-01
1 1,60253E 00 6e25317E-01
] 1.27699E 00 5.311566-01
9 1.58939€ 00 be24250F-C1l
i0 1.57142E D2 5.89198€E-21
1t 1+ 66206F 00 6.831478-01
12 1.68957€ 0Q Te33441E-C1
i3 1.85999F O F.40102€-01L
14 1.84158E 00 . 1.020C6F Q0
15 1.99%7a1E 29 fs13843F 33
i6 2.15629E 00 1.34868F 00
17 2263393 00 1.98010¢8 OO0
is 2.75262E 00 2.07815E 0C
14 2.76892F (0 2.16E€54€ QC
23 2.92351€ 33 22360226E 32
21 4,7881TE 0O 4.43243€ GO
22 3.65484E 0O 3.,6%23LE 00
23 3.446648F GO 3.465558 €U
24 4.69237TE 00 4,69082€ 00
25 4,12856E 1) 4,12619F Q3
26 3.97050F 00 3,97C28¢ 00
27 4.39701E 30 4s39874E O
28 1.35700E G} 1.356%5F Cl
29 7.10519€ Q1 7.10518F Gt
30 3,57978 32 3457129€ 230
31 3. 19596E 0O 3.18754% GG
32 3.,15128€ OC 3.135C8F 02
33 3,15401F 00 3.133%LF CC
34 J.l6l68E 00 3.1645578 CO
35 3.23681E 30 3.17387F ou
3& 3.31682€ 00 1,2129%¢ OG
Y 3.12687€ GO 3.2%893F GO

PEOTON INTERALTION CRCES SECTIGONS

GRuUUP

PR Y R M

-

R o e bt e e et b e e
SRR V- RURBF Y S

o
ool

16 ARS

3.52535%~

Q1

2.436420-01

2.34317C-
1.776137 -
1.51158%

3t

J1

C1

1.19751:-01

8,16195F~
54223258~
2.%9837¢ -
1,22834F~
1. CUGRCE~

02
)2
02

a2

232

T.17386 78 -04

2. 372368~
6.77550E~
3,60940€E~-
1.889086F~

32
€3
G2
J1

£.362486-01

2.22643¢E
G, 16095¢€
3.4091 1€
Z2.07232¢

3¢
539
431

&z

{6 PE

1. 438168-0%
1.360€75-05
2.41589E-35
2. 85602505
2.473228-05
4.453356-35
£.16915E-05
£.4849TE-)5
1.13641F-34
1, 72417604
3, 16628E-0%
T.173L76-04
2, 37336E-33
6. 774508=-03
3.6C540E~02
L. H5906E=-0L
6.342485=-01
2.326438° 33
9, t&095E OC
3.40911F C1
2.072328 02

DNAE 2l56/71 UL/F nT. 1}

IRELASTIC
b.26258E-C1L
6.003712E~01
6.18441E-01
6.404236-01
6.685176= 31
7.023€8E-01
7.400308-01
7.829326-01
8,41950E-01
8.74343E=31
8.995256-01
G, GTPC4E-O1
9,01836E~01
8.594206-01
2.582C7E- 1
8.,079326=01
6.536526-01
6.74218E-0L
60018 T€E~01
5.400426=31
3,553G7E-01
1.96533E-03
0.0

L0 LDOCQOO

o € v € v % e m W w & we ®

COLUOCOOCOULUOLODOLD

Sin PP

3.02871F=01
2.,436235-0t
2.335935=21
1.77585E£~01
1.511245-01
1,15706%-01
£.15578E8~02
521176922
2,386937 =01
1.211098-02
6.R8LT65~04
0.0
32
0,0
0.C
0.3
0.0
Je2

(Ny2NY
5.21882E-02
5.05461E=0¢
3.516356-02
2,032680F-02
6,33841E-133
Gl

OCLOUNAOLCODOOODGROGOTONLTOO0
oW CORWOLCOLWEOICLWOBCOLWOLoQ

s s e s s b 4 e W e e e ¥ s e moE o E e ko

EMNERGY DED

T.431558 43
54637395 30
4.760635% )
4,15F09E 30
3.66%16F IO
3.136228 03
2.59306F 00U
211061 3D
1. 879685 03
1.36893E 2C
1.21858% 36
3.895738=-01¢
6.224356-31

L 0aB507E-08
2.309858-21
o267 10831
1+108208-01
1.586947 =21
3.44766F-0t
8,237€3F-31
2. 15GGLE 00

ARSORPTIUN
t. 755927 -ClL
1.70308F-C1L
Lo 76CTBE-CL
t.858388-C1
2.224J3€E~C1L
2.184198=-C1
2.16587F-C1
2.023040-C1
1.43183t-C1
1.37885F=CL
T.938958~02
4,291698-02
1.2053%E-C2
2,10130F~C3

CTLT5689E-0h

L« T90T5E-C4
1.777125-C4
1.83994E~-Co
1.903562E-C4
2 .393758~C4
Z .88827E-Ca
5249937704
G,285%870~C4
1,9%022E~-C3
2.38017E~C3
22289105 -C4%
2,71073E-C4
4e6LALBE-0S
1.200088-C6
8.183358~03
B-424226-C3
L+24963E-~02
2,080470-C2
3.611646=-02
643033935 -~32
Ls02878F-C1
4,29895E-C1

(NyGawME]
2.40065E-04
2632765634
Z.22034E-054
2412545604
2.01300F-0%
1.91479€~04
1.82178F=34
1. 77478E~0n
1. 74703006
1.719T4E-0%
1.696265-04
1.07356E-24
1.63819€-04
1.61267E-0%

1.60i33F-04

1.657665-04
1.77712E-34
1.839945-04
1. 90562004
2.098715E-04
2.36827E-04
5.499375-24
$,285975-04
1e953225-02
2.38017€-03

2525910804

2.71313F 24
4.668635-04
1.20008F-06
Ye18335£-02
B84 2222F-03
1.21963E=22
2.050478-02
3.61164E-02
6,300508~02
1.0387646-01
4,278%50-22

i oe]
.

LEENTIEICATION

tNs P}
4,48313F-02
4,35277F-22
a4l TIRF-02
4,58509¢-02
S52254168-07
5.85353E-02
644 1946E~22
3.52€55F-C2
5.9482%E-C02
5,4371565~02
5.046528-02
3,58 )60F -2
1.69547€~02
1.53006F=-03
4438839F =04
1.31780€-05

~
.

[ Ry
P |

WD DO OO Qe

(N ALPHAY}
1.30670F -0
1.265476~31
1. 31a84E-01
1.39775F-01
1.49761£-01
1.576925-01
1.5231)€-318
l.10861F-01
8.35201F-G2
3436370F=02
237546602
66934291633
G.35358€-04
4.09936F =04
15767 21E~0%
1.383762-07

..

OO DO D

°

OCLO OO D

~
Sw

[SR N
» o e
(SR

Cad
C.0
C. 0
0,3

J.}

4156

iD CAPTURE
0.0

NCOCLOTODLOLOODOLWLTQO

G181€~03

COOLUWODOUROONLCLOOOTCOOCD

PRI

3
J
a
g
a
5.55632E-03

8, 85572F~02
2.91871€-C04%

6TV



REACT ION CROSS SECTIONS FOR MG 451271 37N-246 L/E 11-20-74152

1DEMTIF{CATION

GRAJP 13 IAL ELASTIC . INELASTIC {N22 N} AES ORPY 10N CAPYURE LN o GAMMA } { NP} (Ng ALP HA ) GRUUP FLLX
1 Bo8L1145€ 00  9.44443E-01 S. T0438E£-01 To45353E-02  2.22036E-01  2.22036E-0Q1 3.00006€~ G4  9.658156-02 1+25124E-C1 L.as955e-01
2 1808118 OU  94ClE71E-GL  5,73868E-01  5.09656E-02  2.81404£-01  2.81404E-0i  3.000065-04 1.29116E-Q1 1-519EsE-0l  1.250408-01
3 148038648 00 8.40835E-01  5,89840E-01  4.10468E-02 3.32116E-01  3,32116€-01  3.001306-04¢ 1.617006-01 1-70115-01  4.990L5:-02
4 1a77080E 00  T.875286-01 64 (0Q533E~01 _3.5AS89E-02  3,66882E-0)  3.468826-01 3.00026E-04  1.703776~0) Lle762CHE-01 2a50450E-0C2
5 1,689 126 G0  6.95461E~01  6.44256E-01  2.80593E-02  3.51350E-01  3.513505-01  3,00290E-06 1.69420E-0F 1.81630E-01  T.45$75t-02

= = = . _1.65403E=0i 1s83922E~0) 499824502

7 1e69570E 00  7.022458-01  6.63409E-01  1.236497g-02  3.1TV02E-01  3.17T02E-0l  3.00006E-04  1.395698~01 3+77823E-01  9.95714-02
8 _ 1.67L09¢ 00  &.75586E~04  2.01562E-0F . 9al3134E-03  2.848286-01  2.B4B28£-01  3.00006E-04 1.328216=-01 1e517C6E-01  1.00020E-02
9 1.65069€ 60  7.13048€E-01  7.136255-01 5,85107€-03 2.18167€-01 2.161676-01  3.005076-04  1.08394f-01 L1409472E-0%  9.9997Ct-02
10 __ . . 1.76656E C0  8.90943E-04 Ya0lo74E-01  2462596E-03  1.71317E=01 _1.713178-01  3.000088-04 1. 016676-01 ©.93959E-02  1eL0UC4-01
1 1.6867126 00  8.58042E-0L  7.10890E-Gl  4+42620E~064  117349E-0D1  1.173695=01  2.00007E-04  7.C7338E-02 94+63149E-LZ  9.5%965:-02
- - 81502  65.257826-02  3.00 - =02 32COLEIE-02 . La49995t=-01

13 1.7673¥5E GO  8.1892¢E-01 9.27410E-01 0.0 2.14108£-02  2,161066-02  3.00908E~04  1.29044E~03 Le96193c-02  2,49993E-01
14 _24J0343E 00 Lal9617E QG Ba$L39E-GL  0e0 1.58764E-02  1.58784E-02 3.077506-D4  1,01898E-06 3+55077E-G2  5.00021:-02
15 2.09463E 00  1.3359% 00  7.46321E-0i 0.0 1423633602  1.236433E-02  3.14005€-04 0.0 1.20253E-02  1.50006E-01
18 _1aBT972E 00  1e20390E QU  6.TOL58E-0F . 0aD 5.67102E-03  5.67102E-03  3460768£-0% 0.0 5433025603  3.€0015-01
37 2,409 11E G0 1480271 00  8,05089E-01 0.0 1633600603  1.336106-03  3.92331E-04 0.G 9.4273E-C4  2.33288-01
- 3 3Q€- - 5G8E=04 _ 3.33783E-02

19 24425598 00  2403976f 00  3.85275E-01  3e% 5.47056E-04  5.47056E-04 5,07263E-04 0.5 3,97920E-05  2.33339%-01
20 _2e90LETE Q0 24780638 00  1.20106E-0i . 0.0 Te35271E-04  7.352718-04  7.35271E-04 0.0 0.0 5.0000% =01
2i 3.747428 0D  3.74008E 00  5.98684£-03 0.0 1.34962E-03  1.34942E-03  1.34942E-03 0.0 0.0 6.99975£-01
22 __ 5a4%43GC9E 00  £.44269% 00 Qa0 . 0a8 —3.92607 k<04 3.928076-06  3,.926076-06 0. Q40 1e25092z 0%
23 4+30189E 0C 4.30179E 00 Q.0 0.6 2.90652E~05  F.906626-05  9.90662E-05 0.0 0.0 3.45573c-01
2 : - -03 _ 0e0_ . 0a0 __ __ 1.50003=Cl

25 3.258468 00 3.2582% 0C 0.0 0.0 1.68098E-06  1.680986-04  1.68098-06 0.0 Q.0 7.4997%~01
26 _ %«78102E 0O 4,7798% 00 [ 1} Qa2 - 1.1207T7E-03 . 1a12677E~03 lel2677E~-03 0.0 0.0 142501 5E-01
27 4.18118E 00 4.18015% 090 0.0 0.0 1.03365E-03  1.03965E-03 1.03965€-03 (0.0 Ve 7.50001€-01
28 343419538 00 3. 34176 00 G0 0.0 166707504  1.66707E-04  1.66707E-06 0.0 VeV l.1250l Q90
29 3.37654k {0 3.376306 00 C.C 0.0 2.40581E~04  2.40581E-04  2.40581E-04 0.0 0.0 9.59950E-C1

30 3.39007F 00 34390828 00 G.0Q .—Q.ﬂ__—_Lﬁ_&mi:O_-L_A‘_‘x&M 04 3.543106=06 0.0 9«0 . T.49995E-01
3 3.39947E 00 3.39882t 0¢ 0.0 656179504 6.563179E~04 6.586% 79E~ 04 0.0 Ge0 1.75001 00
32 3,399 1798 0L 3.398416 Q0 G C o.o 937809503 1e37809E-03 1a37809€-0G3 Oe ¥ 0.0 1.250088 Q¢
33 3.399528 00  3.3971i€ 00 0.0 0.0 2.41508E-03  2.41508:-03  2.415086-03 0.0 0.0 §.99556 -

34 3.39937€ 00  3.39506E 00 0.0 0.0 4.31024E-03  4.31024E-03  4.31024€-03 0.0 0.0 1.25008 v
35 3.39952e 00  3.392018 00 Ge0 0.0 Te51194E-03  7451194E-03 7,51194E~03  GeG 0.6 945994 -01

g } -z - 0.0 1. 000032 0§
37 3,394 €78 ©0  3.34435 06 G0 0.0 5.05238£-02  5.,05238E-02 5.05238E-02 0.0 0.0 6.858568 0C

0TV



PHOTON INTERACTION CROSS SECTIONS FOR Mg

GROLP AROUP LIALTS tafvy 816 ABRS. . SIG PE SIG6_pP ENERGY _NEP
1 lednnnQg 04 betnonge 01 3.58034E=0] 2.20065c=05 _ 3,58012=0}  B.41581E 00
s Beuwnn08E 00 . 1.007800F 1 2.RB592E~n] 3.00035€8=05 - 2+83562F=01 6+32716E 00
3 Tau0nGURE Ok CERLNGA00F 00 PL41BT9F Al 0 3,60063F=08 2a418428=01  S5.30375E_ 00
4 b UOANOGYE 00 T000200F 00 2.10707E=n} 44,37526E~=05 2s106635=01} 4671738 00
5 SelanQif Go £.00300F 00 | 1,79452F =0} Q¢ 32295F =05 1793995=-01 . 4.063813E gg
& 4aunnQUE 0¥ 2.00000F 00 1.42263E=01 6.,R2T18E=05 1e42195F =01 3.46200E 00
7 A.unnBOE QR be ONANQ0E 0Oy B, I0684E=02 Q. 45956E=05 4.6973HE=02 _2,84577E g9
8 2e20008E 06 3,06000F 00 %,97916E=n2 1.30154FE=04 9.94614F=02 2«376B3E 00
- 2 2.4n000E 0u 2+50300F 00 - 3.57613Fen? 1. 74T21E=04  3.,55866F=02 . . 2,05645E 00
10 1.29000F 0¥ 2ZeNONDOF 00 F,4T059E~n2 2ebaTS6E=04 lesassglle=0p 1+71264E 00
11 leuanQeE 0u la80000F 00 14291 73F =03 4,.86433FE=04 H4e05301E=04 1.32958cE ng
12 TelnnneE.ol 1+ 00000F 00 1.99689E=03 1.09683F =03 U0 9.70701E=01
13 4,500008 .01 0G0 0E =] 3,13694F=-03 3 .13694F=03 Y. 01
14 3.\'@(&005-«01 4450N00F =01 Y. 02062E=n2 1.02062E=02 Ve 6442296E~01
15 1o 20008F =01 R3.00000F=01 B AUF29E=NZ S,40929F=02 U 2.549248=01
16 Q,.¥0Q0a853¢ .02 1e%0000E=01 2,83880E«n] 2.R3BAIE=Q] UeD 1:46B870E=01
17 6.%2009F .07 P2 QUG AF = (2 9. 4688 4F-0] . 9, 46884F=01 0.0 1+41818E=0}
18 4.20000E-02 64 20999F =0 ¢ 3.46495F g0 3.46496F 00 e 0 2e23737E=01
1 3. U0000F .02 beBRNN0Fe02 1. 38947E _a} 1359476 01 Qo) B DLRRGEmG]-
28 ZevnnO8r-0¢ 3.000005=02 5.02978E ni 5. 02978F 01 30 1.21252€E 0o
21 GeT099YFe03 2aN0000Ne02  3.ul638F a2  3,01638F 02 Uel) __4.,00634E no

g
]
—



REACTIIN CRO3S SECT JUNS FIR

GROUP

PHOTCA INTERACTION CRCSS

GRUP

LD~ C WS e

TOTAL
1.78402E 00
1. 76057 00
1.74833E 00
1. T4494E 20
1.73669E 00
L. 734408 00
leTal463g 20
1. 7003CQE 00
1. 71648E J0
1.74967C 00
1.82928E 00
1.94326E 00
2.09714€ 00
2.L7875€ 00
2.23897E 09
2.47823€ 00
2.89102E 00
2.72074E 00
3.04339€ 00
34194412 JO
3.63428E 00
4.14543E Q0
5.83285€ 00
535693 00
7.29701€ 20
6.47375e-01
1.05299E 00
1.62451% 00
Le347119¢ DO
1.34893¢ )0
1.35010€ 00
1.35240€ 00
1.35620¢ 00
1.3629%4¢ 00
1.37451E 32
1.39222¢€ 00
1.53357¢ 00

$1G6 ABS

4.18050E-01
2,37284E-01
2.82917€-01
2.46608€-01
2.10i85E-01
1.66686£-01
1.13838€-0L
7.£2310E-C2
4.20613E-02
1.73596E-02
1.62617E-C3
1.60760€-03
4.78942E-03
1.59981E-02
8,597T16E~02
%.49219E-01
le48128E GO
5.31913E 00
2.,03811€ 01
7.35089F 3i
4.24152E 02

ELASTIC
Y.757159€-01
5.71626E~01
He4TT1LE-04
5.50E498-01
6437969€-01
6.22102C-0¢
6241229€-01
6436679E-Ci
5+99446E=-01
T.6CT54E=-0C1
866153C~C1
1.04C14E GO
1.26929E€ 00
1.41910f 00
1.48781F 00
1.82570¢8 €O
2+4£654F 10
2.4C212€ OO
2.74277F €O
2.57471E €O
3.62866F GO
4014457 3C
5.83C165 CC
53551l CC
7.28517F 0
6.44342€-01
1.04856F 22
1.41261F 0OC
14244928 0C
1.34¢99f CC
1.34727% GC
1.347133F 30
1.34730€ CO
14347228 CC
1.264712¢ OC
1.247C6E 00
1434752F a9

SELTICAS
S1G6 PE

3.13584E-05
4.27682E-05
5.27589E-05
6024129605
7.59599€-05
9.74535£-05
1.35050E-04
1.85373€-04
2.49658E-04
3.784926-04
8.957256-04
1.60760£-03
4.T8942E-03
1.55681E-02
8.55718£-02
4.492196-0%
1.48128F 00
5.31913E 00
2.03811E 01
7.35089€ 01
6.25152E 02

ALUFINUM ONA 413573

INELASTIC
5,50048E-01
6.98092E-01
8,01247E-01
8.391188-01
8.6361BE-01
3,712198-01
8. 77900E~01
8,57C34E-01
8,31998E-01
8.3%292E-01
3.45394E-0C1
8.23559€-01
7.88491€-01
To41334E-01
7.37254E-01
6.46843E-01
4.03558€-01
3.17486E-01
3.00472E-01
2.19562E-01
5.35545E£-03
Q.0
G.0

gepooree?
LCODOLOUODOoOCLOLWO

[~X-N-F-R. R N-R-F-R-N- Y-~

MR

516G PP

4.180i9E-41
303724801
2.82804E-0)
24502428 -01
261 E=3i
Le56588E-ut
RS ENVELL NN
T.004528-92
4eldlLTE-2
las2801€-02
Y.31099E-y4
0.2

0ODODCLO O
IR
CeOVWoUwow

{178 w1 )

(Ah,2N) ABSORPTIJN
3.06919E-01 1.45297E-U4
1a94352E-01 129680¢€-04
Te76125E~02 2421755604
2.630546E-02 2.28865€-01
2.00575E~C3 2.43309%€-01
2+31080E-01
2022179E-04
2406215E-u1
1.85039E-0L0
1.53585E-04
1e1TT35€E-01
T.89695€6-02
3.93635E-u2
1e79161E-02
1.39048€~02
5.69735€-03
42 7680%E- 24
1.359TUE-0%
1e44TIE-Ue
1.38807E-04
2+61244E-04
B.54905E-04
2+68750E-03
1.88706E-03
7.84610E-03
3.032488E-03
3.028695E-93
1.18925E-02
2.87216E-03
1.965T4E-03
2.83257c-03
5.09701E=03
8.90509E£-03
Le57174E-02
2.73914E-02
4e51578E-02
1.8605JE-02

QOO OoO0OONLOODODDOODCHOCODOOOO
COoO0DOCRLAOCOLOOLOQEOCOCODQROEOOLOCODW

FNERGY DEP

92.45049€ 00
7.05193€ 00
5.£8L26€ 00
5.162%62 00
4.47%97€ 00
3.794686E 00
3.10481E 00
2.58449¢ 00
2.22937E 00
1.85659E 00
1.44058E 00
1.05194€ 09
T.36855E-01
4,809328-01
2.816328-04
1. 76095E-01
191183501
3,28053€-02
7.50358¢6-01
1.77021€ 02
5.64482 00

{N,GAMMA)
6281 3965~04
Le30025€-04
2+27361E-04
5.00342E-04
%o 65936E-04
9+2519T7E-04
3+ T9650E~04
2423903E-04
ce73452E~-04
ce27938E-04
L+86641E-04
Lo 406 TTE~-D4
7+.83478E-05
4=9496985-05
2.9 T40E-05
0+35848E-05
L+15635€-04
Le327185-04
1s665695E-04
1438807504
2eb]248E-04
Be54905E-04
< +68750F =03
1 eB1706E-03
7.84610E-03
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REACTION CROSS SECTIONS FOR K

5RO

OE O iwN~T

io0
11
12
13
14
1>
16
17
18
i9
20
21
22
23
24
25
26
27
28
29
30
31
3z
33
34
35
36
37

TOTAL
1.93642E 00
L.96102€ 00
2. 01835E OO0
2.04537E Q0
2.08988t 00
2.,14659E 0C
2.22065%E GO0
2.32073E 00
2, 424348 0O
2.54843E 00
2.67603E 00
2,82502€ G0
3. 04346 00
3.23738E 00
3.35593€ QO
3.4485BTE 00
3.26502E 00
2.99321¢ 00
3. 042598 00
2¢69377E Q0
2.22912E Q0
1.95984€ 00
2418213k 00
3.047028 0O
2.T0235E 00
1. 63596¢ 00

1. 15979€ 00

5.61289t 00
f+39271E GO
£.29710€ 00
1.50710t 00
1.79762¢8 GO
1.88165E QO
2.15940€ 00
2.29953€ 00
Z2.44235%E 00
3.88595E 00

ELASTIC
P43 191 E~
9.16296E~
Behh628E~
63751 E~
995540~
1.03225¢
1.09543€
1. 17504E
1.25906¢E
1.35732¢E
L245772¢€
1.59383¢
1.89641E
2.21834€
2.58460E
2+95903E
3.07238¢
2.82823¢€
2.93170E
2+66013F
Z422741E
1.95798¢E
2.178303¢€
3.04028E
2.68811E
leb1442€E
1.74685E
5.4019LE
t.17952€
1.28527¢t
L«%8440E
1.75033€
1.69908€
2.01363E
2.04318¢
2.02300E
2.158865E

PHUTON INTERACTION CROSS SECTIONS

GRCUP

Y0 e AW NT OB SN

N3 R et e e b b e e e e

SIG A8S

3.7355CE-CL
1.07405¢€-01
5.95732E-01
5.2081CE~QL
4445258E~-01
3.47776¢-01L
2.31887E~0L

$e51665E-01

9.194556-G2
3.9563SE-02
6.57170E-03
1.04495€-02
2.91818E-02
9.25636E-02
4.T8R86E-0L
2.4464CE 00
7.96CL¥E 00
2.81453¢ 01
1.08832€ 02
3.69822E 02
1.98985¢ 03

SiG P

2.09164E
2,90353
3. 46537
4,30612€
$.00693€
&y 44956E
8.9988 1E
1.24240€
1.66630E
2.53036E
4.6780%E
1.C649%€
2.51818E
9.25636E
4. T8886E
2,44640C
7.9601 7€
2. 81493€
1.05632€
3.696822¢
1.58985E

(438

o1

o1

o1

ot
Qo
00
1]
00
Q0
00
Qo
090
00
[e1Y)
00
00
0o
el
¢o
211]
14}
[11e]
00
00
[i2¢]

00

20
Q0
134
6o
0c
(3]
00
90
20
a0

€

-04
-04
-04
-04
-04
~04
-0%
~03
-03
-03
-63
-02
-02
-02
-01

o0

00

o1

0z

32

03

ENDF 1150 €1/7€ w¥,

INELASTIC
6.793560€-C1
6.28526€-C1
6,09292€-01
€,03906€-01
5.99480€-01
$.02567E-01
6.,00888E~C!
€, 1491%€-Q1
6435347E-C}
G.6TT03E-01
T.06468E8-01
1:36542E-01
£.86169E-01
5.90454€~01
Se128L18E-01
2.58857€~0C1
6.39263E-902
3.,70835E-C2
3.38133E~-C2
1.40128E-02
1e75950E-C4
000

« « o 0 ¢

REREERER

OO LHOCOOCOO

COROQOLLOLUOOLCLOO

SIG PP

8. TITRHE-OL
7.07125E-01
5.95387E~0L
5.20800€E-01
4.44859E-01
3.4T13(E-01
2.35987E-901
 1.50423E-01
9,02793€-02
3.70335E-02
£.89381£-03
9.0
0.0
0.0

(Re 2N}
3.00541E6-02
1.4%9638E-02
S.15728€-03
2.70385€-03
3.182756-04

¢ * a
©

.

CORLEOCOLROLELCOLOOLAECOADADRDOLOROO

IR EEEEREYTEEREREEREEREEEEEEEEEEREE

OaACOoQUOODUOOCE0O00Oa0000ODOOLOOOD

"2.109826~01

ENERGY OEP

1e6717%E
1.20253€
9. TT87T1E
8.42523¢€
T.16612E
5.91212€
4. TATT2E
3. 86403E
3. 29850E
2. 7284 7€
2. 22316E
1. 54416E
t. 0891 7€

T.28023E-

ol
31
ad
[+34]
(1Y)
[
20
00
1]
00
08
20
o0
31

4,823T1E-0L
4. T1932E-01
T.56059E-01

1.59343¢€
3. 82348€
8.,88L32¢E
22 88029E

0%
o0

Q0

'3

A8 SORPTION

2.856126-01
4,00835E-01
4.56676E-01
4, 15007E-01
4.94540E-01
5.11 170601
5.24337E-01
5.30768E-01
5.29940€~01
5.23406E-01
5.11844E~-01
4.94029E~01
4.640883€-01
4.28583E-01
3.9851%-01
2.6T7986E-01
1.28713E~01
1.27893E-01
7. t0761E-02
1.96287E-02
1.53403€-03
1.86342E~-03
3.83029€E-03
6. 735TLE-03
1.423756-02
2.15441E-02
1.29391E~02

1+51881E-02
1.18360E-02
227035602
4.73253E-02
8.25756E-02
l.457726-01
2454347601
4.19346E-01
1.72730€ 00

(N:GAMMA)
2. 1466 8€E-05
3.15062E-035
3.43687E-05
3.56189€-05
3.7517TE~05
3.99314E-05
4. 30553£-05
4. 75 B16E-05
5425860E-05
5.8116TE~05
6.42320E-~05
T.28190E~05
8. 90 8846E ~0%
1.03249E~04
1. 14 202E~04
1:%3423E~00
1.86973E~04
213167604
24411 9%~-04
3.5512LE~-04
6.53525E~04
181 045E~-03
3.73768E~03
6.70331E~03
1-419076-02
2.4 861E-Q2
1.288666E-02

2.1086%€-01

1.69900E-02
1.15305€-02
2.21179E-02
4.61046E-02
B.04458€E-02
1.42012€-01
2.4T1787€-01
4.08530E-01
1.6B8275¢ 00

B.05469E-05

IDENTIFICATION

(NyP)
2.29913E-01
3.16905E-01
3.53299€-01
3.63499E-01
3.73862€6-01
3.80544E-01
3683261501
3,80051€-01
3.73489€-01
3.64364€E-01
3.51941E-01
3436640E-01
3. 12919E-01
2.93788€-01
2.80003E-01
2411616801
1.16374E-01
1.22927E-01
6.81109£-02
L.90293E-~02
8.81348E~04
5.13907€-05
3,051 75E-05
2.91419E-05
4. 29662605
5.316%1E-05

1.07121E-04
1.81720E~-04
2.80177€-04
5,37141E-04
1.11967€-03
1.95368€-03
3.44885€-903
6-01760€E-03
9.92121€-03
4.08663€-02

1150

Ny ALPHA)

5456 T19E-02
6. 389876-02
1.03343£-01
1.11472E-01
1.208406-01
1.31186E-01
1.410338-01
1.5066%E-01
1. 56 399E-01
1.59283€-01
1.59839E-01
1.57916E-01
1.478756-01
$0346926-01
1.18402€-01
5.82271E-02
1. 21 519E-02
4.75361E-03
2.72112€-03
2.5%43076-04
1415232E-06
1.57460E-06
2.09072E-06
266 5196-06
3.B7538E-06
4.79565E-06
6.0022TE-08

© 956190 E-06

1e83904E-05
2.52709€~05
4.B44BCE-05
1.00989E-04
L.76211E-04
3. 11067604
5. 42T60E-04
82,9486 1E-04
3.58603E-03

Lev



REACTION CRUSS SECY IUNS FUR

GROUP

TOTAL
2.21206€
2.06526€
2.11178¢
2.14498¢
2.22158E
2.28224¢
24391 19€
2.91982¢
2.68234¢
2. 76666€
2.883T3E
3.01998E
3.23360¢
3.39804¢
3.58083¢
3.55911F
3.61854E
2.88896€
3.21581E
2.54238¢
2.20640E
2.43291E
2,733 14E
1.65753€
1.69854E
2.30455¢
2.18181F
2.41445E
2.561345
2.57260¢€
2.57439€
2.5T950€
24586 75€
2.66693¢
2.80656E
2.93989€
3.32709€

23
00

00

PHOTCHh IMTERACTION CRLSS

GRIUP

RN JENR 1P Y VT

16 28§

9,656T0E-01
7.81957E-01
6458889E~01
5.762645-01
4.93J17€-0¢
3.92608E-01%
2.69967TE-01
1.68334€-01
1.02223€-01
4.42213E-02
T.7136328-02
31+30734E-02
3.86740E-02
1.27400E-01
b6.631275-01
3.3al417 00
1.06533E 0F
3.66199% 0%
1.33233¢ 02

4e53823%

32

£437497C C3

ELASTIC
3.050203€~

an

B.52184E-01

B8.837157E~
B.81599¢-
9.24624E~

9o 56373E~

1. 06408
1.17€50F
1.2CETTE
1.29688E
1.52589E
1.7€C19¢
2.04745¢F
Z433515F
2.63458¢
3.05753E
3.42479¢
20 15({STE
3.16177¢
2.52825¢F
2.2C283¢
2.42935¢E
24728208
1.45284E
1.654256F
2422588E
2a16C0iF
2.41019€
2.55€36F

«567150F
2.561952¢
2.5€150F
2.56750F
20&3480E
2.7511%E
2.85335¢F
2.98C02F

SECTICAS

SIG PE

Ci
€1
01
ol
co
o
g0
o0
3]
00

2.46735E-04
3.37255€E-04
4.16999E-04
4,942315-04
6.02829€-24
7.76967E-04

1.08524E~

3

1.49901€-03
2.01001€-03
3.35308E-03
5.64931E-03
1.30734£~-02
3.86740E-02
1.27400E-01
5.631278-01

3.34141F
1.06533€
3.66199€
1.33233¢
4.53823F
2.37497¢

00
[
at
02
02
93

INELASYIC
1.33277 20
1.22268E 00
G.40714E-01
8.82876E-01
8.02744E-01
7. 05654E-01
6.03342E-01
5.22456E-01
$.99428E-01
4.75926€-01
4e51474E~01
4e33223E-01
3.90961£-014
3.62925E-04
3.09347€-01
4.66578E-02
8.11820€-03
8.65398E-03
9.043C8E-03
5.84313£-03
0.3
0.0
0.0
0.0
0.0
Oa 2
0.0

COoO0O0QCOoOOoODO
o

CR-N-F-R-RON-¥-2-1

$iv PP

Feb54L3E-0
7.8i620E-01
6.53472E-us
5.73770F-01
heFlAlat=01
3e71831E=0i
2.53842E-J1
le50835F-J1
1.002138-01
4.117428-42
240810 1k=03

CALCTUM DNA 4152/3 (1/€ T, |}

{hy2N)
2.36006E~02
3.43405E~-03
1,78671E-03
147029303
1.56383E-03
1.30902E-03
4,75039E-04
0.0

00O EONDO0O0NCACONOOODMNO0D00000
COCO00DLOC0DLOOCOLODOOLOOCRDUWOO

S % % o & 3 s 8 4 B s e e et e B e e s e,

ENERGY DEP

1e81024E 0}
1. 29573 01
1.04998E 0}
9.02272€ 00
T.65218E 00
64315T2€ 00
5.016275 023
4.08277€ 00
3.47947€ 00
2.87236€ 00
2.22215E 00
162713 00
1« 15084E€ 00
ToTE968E-0L
5¢39604E~01
5.88855€-01
9.339665-01
2.06162E 00
42821655 00,
1.09055E 01,
3.17900E 0%

ABSORPTYUN
9«54920E U2
1485957E~-04
3.05521E-1
3.78804E-04
429265¢E~-01
6e14909E-0L
7.23294€-01
8.20840E-04
BeT4142E-0)
84938625-04L
8.9837¢2E-01
8.35374E-04
Te 95196524
$+99964E-01
©+38901E~04
4e54525E~04
1.856265-04
B+933645-02
4e699865~02
Be24881E-03
3.60385E-03
3.55529E-03
Te93399E~03
42086445 -03
4.27870€~03
T+8679UE~0¢
1.68071E-0¢
4.26567E-93
4.9850£E-03
5. 10294E-03
7.09257€-03
120023E-02
19266302
3.23297£ -0
5.34110E-02
8.05424E-02
3.47074E-04

(NyGAMMA)
1+08046E-0%
1¢20919E-05
L+29973E-05
L+349043E-05
40 39704E-0%
42 4TOT0E-0S
L.564755-05
L:69911£-05
1. 80768F-05
L.87581£~-05
1293572605
€+ 13392E-05
3.10172E~05
3492434505
44 85394E-05
1424203E-95
L+01630E-04
1415561E-04
1e31791E-04
La87282£-04
< +97190E-04
7+ 43445E-04
2+38918E-03
¢s15918E-03
1LeT6583E-03
f.61712€6-02
4.630186-02
1.76340E~03
C+%B426E-03
€+ 60264E-03
€. 59266E-03
4250228€-03
Le&7969E-02
¢+ 98297E-02
2+ 09110E-02
8.40424E-02
2.44738E-04

{DENTIF ICATION

{NyP)
3.13537-02
9.25251€=-02
1.67288€E-01
2.148606-C1
3.02203¢€-01
4.00324E-01
4,90914£-C1
5.71933¢=-01
6.17110E-01
6.40246E-C1
6.45731E~01
6.386215-01
2.6761-C2
4.89130E-01
4,40331€-01
3.26382¢~01
1.345866=-C1
634810602
3.16222E-02
4e23L176-C3
5.37928E-04
2.27672E-C7

RN R-R-R- RN R R R

CRCCLOROOLOOLOL

SNy D)
1475 842£-02
1.T6996E~02
1.79166£~02
1. 79769E-02
1.77326E~02
1. 740735 ~02
1.66525F-02
1.46590£-02
9. 80240F -03
2+ 16529E =04
6.02316E-06
2.43151E-06
1.02393E-08
0.0
0.2
0.9
0.0
0.9
0.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.0
0ed
0.0
0.0
0.0
C.0
0.0
0.0
0.0

4152

INsT)
1.33810€E-02
3.7610iE-03
T.42439E-06
%.36982E-06
2.55318€-07
0.0

COUODOOPOOCOLOLORLOCRULUWOLLOLDCD
R R R R R R

COUOLCCQOUODOOLOLCODLLUOLUROOOC OO0

(NRED)

1.46E72E-03
Ta.5€2706-G3
7.44€%22E-C3
7.29283¢~-03
6.60713%-03
4.52784E-02
1.22226E-C3
3.0€C33E-C5
7.26%29F-C6
4.4€6502E~06
1.92205E-C6
B.24514F-C8
8.0

COLODCAOUOO00OOCO0LODOLO
R R R
B R R L - L L L L L L

{N,ALPHA)
2.05659€E-02
e 3IF4H0E-02
1.128C7€-01
1.38679E-01
1.65898E~-31
1.92229€-01
2.14374€-01
2.342228-01
2.472C0E-01
2.53372E-01
2.52612E-01
2,45928E-01
2.2719528-01
2.1€795€-01
1.98521€-01
1.28CT2€-01
5.C0S380E-02
2.57398€E-02
1.32444E-02
3.83035E-03
2.T6673E-03
2.60562E-03
2.54481€~03
2.52126E-03
2.51287E~03
2.507T7T7E-03
2.9CG537E~03
2.50228€-03
2.5C{71€-03
2.5003)€-03
2,50011E-03
£.5C002€-03
2.500006-03
2.560090£-03
2.50000€-03
2.50000E~03
2.28320E-03

(N, 28LFHA)
5052571%-C3
4.4871927-04
24371145-C5
T.816205-06
6.4 7049°=00
5.83043E-C6
5.114065-06
4.240652-0b
3.447537-06
2.73017F-06
<s08110°-06
1.35909E-06
2.931339€E-C7
0.0

¢.0

R R ]
LCOCONDRLODOOUOLOD W

CohLULONOBDAALOOOOD

8¢V



AZ9

RESCTION CROSS SECTYOMS FOR ¥V 11$6 L/€ 37TA-21G 300K RG~3-T4(3) TOENTIFICATICH 1198
GROUP TO WAL ELASTIC IMELASTIC tw, 20 ABSORPT JOM CAPTURE  (NLGAMMA)  (h,P)
1 2,13347F 06  B. 7503901 2.20709E-01  $.17230E-01  L.206B8E-01  L.20668E-GL L. 7186IE-O6  2.872 JOE<02
) 2.19545E 00 9 13323-08 3. 29042€~00  B.3A59STE~01 L. 16321E~D1 1. 36321E~04 1. 53231E-04 3. SLL68E-02
3 242T5¢5€ 00  9.TI43CE-01L 4. S00TTE-0L  7.15616E~01  R.04$326-00  1.08532E-G1L  1.64870E~C4  3.60589E~02
L} Z.31866E 00 1.00ALYE 00 S5.80551E-01  5.35645E-01  9.82028E-02 9.83028E-02 1. TIZBLE~06  3.60BG8E~02
] T 2-375S0F G0 L. OB134E 00 V. 49699E-01  £.9UB06E-01  B.TOSATE-02  B8.705476~02 1. B0CETE~04  3.59132E-02
& 2,46335E 00 L.11820E 00  }1,00005€ QO 2+6T68PE-0L T 3009€-02 T 34089€-02 . L 9L6MNE~O6 _ 2A.548A0E-OR .
1 2.569S7E D0 1.197685 00 1. 2760SE G0  I.AMSAAE~DZ 6, 3BUB9E-02 6. MONVE-02 2.0864468E~04 3. 4TAPE-OZ
s 2.T20286 00 1.332%% 00 L.3095£ 00 0.0 5.238356-02  S.238356-02 2, 203926-04 330542602
9 2, 877396 00  L.AT0T6 00 1.36518F 00 0.0 6.10455E~02  4.14455E-02 2. 52415€-04 3. 36SE-02
10 3.03810E 00 1.62048 00 1.38798€ 00 0.0 2.96TM9E-02  2.96T4VE-02 2. IB964€-U%  2,56THOVE~D2
1 3.19637E 1.40324€ 00 0.0 2.35686E~02  2.35666E-02 2. 0B216E-08  2.25661E-02
LAz 33NNE . AeMTI9E 00 0.0 R.TSTEIE-0R 1. TSTEIE-QR . FeNFSIZE-~Qh 1. JROIE-Q2
i3 F. 40659 1. 4%3%2E 00 0.0 10950 E~02 1o TAGLE~02 AL 2762904 1. 05ILSE~MR
14 3.T3IETE OO0 2.22800E 00  1.699TE 00 0.0 6. 10909603 & LEBICIE-03 4. 95992E-04  S.5693S0E~-Q3
1% 3. 16%¢6E QU 2,22814E Q0 1.34435E 00 6.0 2. 16186E~03  2.16106E-03  $.4B17E-04 1.61368E~03
16 3087358 G0 2.2863% GO 1.STOISE OO 0.0 To937916-06  1,.93391F- 086 6. BAMDE~04 1. Dh96LE-O4
%) 3.85315E 00 2.8019% 00 1.25087E 00 0.0 8.9TATTE-Ch  B.9TH1TE-06  B.9T4TIE~046 6, 09283E~09
i 3,ATOSVE 00  2.58386E 00  9.06325€~0% 0,0  B.0Z3RNE-03 _ 1.023E-03_ 4.02320E~03 0.9
B ©] B FATE0E 00 2.4512% 00 M IBI9TEGY 0.0 1.06043E~02  1.160438-03 1. 1604%-03 (0
20 3.33949€ 00 2.81224& 00 5. 20U83E-01 0D 1.402TBE-03  1.40218E-03  1.40278¢-03 0,0
21 3.ORINE Q0  2.75991F 00 X.3TOLTE~OL 0.0 31o6322E-03 1.63822E-03 1:831226~03 Q.0
22 4.56231F 00  4-4T234E 00  S.60%83E-02 0.0 3.9D806E~03  3,90806E~03  3.90206E~03 0.0
23 6. 7OPCIE 00 5. IOLCE 00 0.0 0.0 $.968T36~02  S.54873E-03  5.5487E-02 0.0
Las 7,013¢5¢ 00 7.006%7% 00 0.0 . 060 . 06.884623€~02  6.6B443E-03  4»48443-03 Q@
% S ASTRIE 00 4. 9471S4E G0 G0 0.0 1. 338336~02 1L.131336~02 14 1313%~02 8.0
26 2,TOICIE CF  2.70064 O3 G0 6.0 2.3918 1602  2.39100E-02  2.29181E-02 0.0
Fi 5. H0XUSE 01 S. 4581 O1 0.0 0.0 29290 E-02  2.924506-02  2.S24%E-02 0.0
28 1.01S%4E 02 ).0k8026 2 Q.0 0.0 1.11788E-01  1.107888+01 1. 11T88E-01 GO
2% 1.G830E 01  L.000ZEE 01 6.0 0.0 3.41455E-02  3.41A55E-02  3.41E55%-02 O.0
L. T 6.58699€ OO  6.85352% 00 0.0 . 0.0 . 3.T2V0E-02  3.22706-02 3 BI20E-Q2 Qa0 .o
AT G 2TITIE 08 6. 1664% 00 6. G 2.0 LD6BTRE~DL  1.04876E-01  1.088%&-01 0.0
32 5.30448E 00 S.19150€ C0 OO 2.0 1. 12953€6~0) 1.12953E-01 1< 12355%-~01 G0
33 5.59443E 00  S.0000C 00 0.0 [N ] L.94431E-01 L. 94A3LE-01 1.8443LE-00 GO
34 5.34234E 00  S.00000 00 0.0 0.0 3.42233€-01 3. 42233E~01  2.4223%-9) 0.0
3s G.59763E 00 4. 9999 00 0.0 0.0 S.9T040E-~01  5.97040E~01  5.57CA0E~0L 0.0
L3 BeSN436E 00 4. 9999% 400 0.0 P %) D.84340E-0) S.843406-01  9.04348E-00  0.Q.. ... ... ..
37 BLOSAISE 00 499976k 00 6.0 0.0 4JDSHE0E 0D  4.05460E 00  4.05468€ 08 0.0
mouP (NsD) 4.7 (N, ALMHA  GROUP FlUX

i I A2573E~02  3.074296-02  2.68339£-02  1,49959E-Di
2 I.IOGATE-02 2. 4BAIE~C2  2.564766E-02  1.25040€~01
3 3. 13886E-02 L. S29BE G2 2.16637E-02  $.99605E-02
4 3.0Z038E-02  1.239616-02 L. MATLIE~02  2.50480£~02
s 2.00965€-02  6.5TSRCE-03  1.6283BE-02  T.49975E-02
s 2,4874%E-02 4 2165%~00 _ 1.202BLE-02 4. 99B24E-02
7
»
°

2,033 19€<02  $.405CTE<D&  8.50480E~03  9.997I4E-02

L.42318E-02 0.0 Sa 063BTE~OD 100026 €01
B, 002C8E-03 0.8 20 IS5 TE-03 LI E~O2Z
10 1.07% 156~ 03 0.0 1. 356042E~03 1.,00004£-01
13 3.1%5256~ 05 0+0 b Hbb2 DN 99999“£~02
12 0.0 G0 . l.8WIE-BS_ k.A9999E-0) e . e
12 Q.0 8.0 %9 2.%9993£-01
1% 0.0 Q.9 ¢ Qe O $.00021E~02
s 0.0 0.8 : [ "] 150006 E8~01
12 0.8 [-P%-) [ %] 3. 000158-02
17 Q.0 0.0 2.0 2.23288E~00
18 Q.0 SUUUE X N S % _ 3.,23783EQ2 .
TR PY 0.0 0.0 2.3339E~01}
20 0.0 8.0 0.0 5.00009E~0)
21 0.0 .0 8.0 99275 E-0)
22 8.0 0 0 G lgliDDiE 00
22 8.0 0.0 ae 3.49973E-0)
28 8.0 B8 B0 7.50003£~01 —
FI) [:3Y] 0.0 [ -] Ta99TTE~D)
8 Q.0 [- 9% ] 0.0 1,25015F-01
v Qa0 Q.0 : o0 T.50001E~01
28 Q.0 0.0 &a 1.12501E 00
2% 0.0 .0 0.0 GL99RRAE-D L
30 0.0 oGS Be® To#9993€-01
n g.0 €. 0 0.0 L. 75001 OO
32 .0 [ Y /] 2.0 1.25000€ 00
33 0.8 [19 ] [N ] 2,99996E~01
N 34 0.0 [ ] [ ] 1,28000¢€ 00
38 0.0 0.0 . 0. 0 DAVPLIEO L
16 2.9 (7 U X N e et

" 0.0 0.6 0.Q 6 B5R%6E 0D




HROYP

PHOTON INTERACTION CROSS SECTIONS FOR V

GROUP LIMITS (MEV)

1«Unp00E 01

1.40000F 01

SIG ABS

1.26874E 00

SIG PE

4,69913E-04

Si6 PP

1926828E a0

ENERGY NEP

2.25655F 01

B.Un000E 00
7«Vnp0BE 0O
e UNNQOE 00
S.UnN0BE 00
4a.UNDOYE 09D
3.UnnNOVE 00

T.H0H000E 01
B.00DDO0E 00
7.00000€ 0O
5400000E 60
5.00000F 00
4460000E 00

1.92830E nO
$.66452E=01
7.57788E=n1
6,48313E=01
5,17788E=01
3,57955E-01

6,43116FE=06
7.96626E=04
9, 4554 1F=04

1.15530F=03

1.49202E=-03
2,008B7E-03

1.02765€ 00
Be65656E=0]
7+56842E=01
©e4T7158E=01
5¢16296E=01
3455866F=01

1+50354E 01
1.27809E 01
1089878 01
Qe 16608E 00
7449572E 00
5.88908€ 00

omwombwnﬂw

2506000 00
2.UpD0OBE 00
150000E 00
1.Unp0OE GO
TeUnn0HE~D]
‘0.30009E-01

3.60600E 00
2.50000F 00
2.00000E 00
1.50000E 00
1.00000E 00
7.00000E=01

2e28425E=01

1.37511E-01
Be11563E-n2

1437237E=-02
2.,54038E=n2
7.45823E=02

2.892046-03
3.RB649E=03
5.91844E=03
1.09870F=02

2.54038€=02

Te65823F=02

2e21537=-01
1e33625F-01
D.52378F=02
Ce73668F=03
Vel

44750268 00
4e02758E pO
3.31355E g0
2.56109E 00
1.879778 00
1340045 00

3, 0pn00E-01
1eonNnD0E=0]
9490999€.02
6+90099€=02
4.90n00E-02
3.00000E.02

4 RGO00E=01
3460000F=01
1e50000E=01
9.96999€-02
6.99999€-02
4450000E=02

2,43162E-01
1.24223E 00

6H.14453E 00

1.93015E ol

' 5,52349E 01

2.33246E (2

1.24223F 00

U 6.14453F 00

1,93015€ 01
6.52349F 01
2.33246F 02

9.2B840nkE=01
7e16872E=-01
9e53638E=01
1e71179E 00
F.63852€8 00
B.42871E 00

2.0n000E-02
3,950099E.03

3.80000E=-02
2+00000E=02

7.81460E n2
3,99421E n3

T.81460F 02
3.99421F 03

Je
Je
Ue
e
[V
Je
Us
Ue
Jo

OO OO0 O QC

1.878058 01
5.35386E 01

oev



A3l

ATACTION CAOSS SELTINNS FOR CR LASL L JE 3IPN~2L1E IAF {IL 300K 210~2~7413) TOENSIFICATICA 19

SROUP Yo ut £La572C IRELASTIC Ehedt} ABSTRP ¥ IGN CAP TR E TN GANNAY iNyP)

1 2.C9R0%1E 00 8.28832€-01 4,691 75E-01 6.52430£-01 Je48075€~-01 1.4801%E-014 9. £2419€-04 1. 58069€-02
2 225877 00 8. 6 7393E~0) 5. 89030£-01 $,52692E-01 1304656 -9 1.50656E~01 1. 23(37E~03 2.203908~02
k] 2.3748%E 00 1.C664 00 ToAl24%E-01 A XSATFE-OL L. A%0SHE-01 1.44638E-C1 $.01138E~04 8. 25904 E~02
% 2322626 00 L.ALRSYE 00 8,.30309E-01 3.431328~01 139314801 L. 393 4E~01 8. 80330E-04  S.22428£-+02
] 1.497 26 00 L 1481E 00  9.74289£-01 2.43004€-01 fa0L356~31 1.30151€-01 T $1SISE~06  B.13238E-02
L3 2.3T7104E 00  L.254%% 00 1+ 094398 GO 2.06358£-01 b AR453E-01 Ra28653E-01 & DSLLYIE-0A 1. 94939€ ~02
¥ 2.0T818E €O 1.345C8E 0D R.14783%8 00 £.3%0%08-02 1.02348£~01 1.02348E~01 4. $0343E-04 7. 59395€-02
[ 2.808¢3E 00 E.463548 00 1.19879% 900 6. 21450802 p.h15188-02 2.41516E~02 2. 63704504 5. 875TIE-O2
% 2.500 36 Q¢ 1.6080% 00 L. 20563€ 00  ATEX21E-D2 £.88%514%-02 H.809 10602 34 34SLE~04 5. 91460602
10 3.15C 488 00 1. I8078E €O 1.30181€ 0B 1.334k6E-02 S.433008-02 5. 45500€~02 3, 2052804  4.83662E-02
il 3.33143€ OC 1. 825546 00 1.36408¢ o0 16T 804 % 21573€~02 44215 138-02 3. IS6TE~0h 2. 01483602
12 3. 482 € 00 24 04439E GO L. 20B6AE 00 9.0 2e839118-02 2.$3918E-02 4. 32595E~046 2. TS29%€~02
i3 3.641%26 €00  2.1701E 00 L.4%999E 00 0.0 e 13545E-02 1.13848£-02 1. 2488304 1. 0L 640E-02
i4 3.818¢0€ 00 2.36762E 00 L.4025%E 00 G.0 6. MMVTIE~02 4.3877136~03 Lo CSTLIE~03 5.11823E~03
3e 3. 17644E 00 2. 45500 €O L. 30%34¢ 00 0.0 $.6158%£-03 L. 6158%6-03 1. 38139 -03 4,1 0013603
ie 1. T54S1E 00  2.42571E GO 1.12083¢ 00 0.0 He36510€6-03 4,369 10E-Q2 Lo SESGGE~D3  Z2.37188E~02
17 370020 00 2476004 00 9. ATMELE~D) Gal 3.33671E-03 3.33671€6~03 2.SLLE7E-03 A 24803E-D
13 1.25354E 00  2.39929E 00  8.30166E-0) 0.0 3. 577495~03 3.57749€-03 3. 42 0226-03 L 58222F-00
ie 3.34845€ 00 2.58827€ C0 1. 39609£-04 0.0 FoST14RE~03 3.57149E-03 3. SLICAE-O03 6. 4468LE~Q5
0 3.299¢E 0 29552 4 2.97859€-01 0.0 6.545018k02 £0345(1E~023 o $3%44E-03 5« 15LABE-D6
1 3-1T7433€ 00 3.16103E 60 2.700T5£-02 0.0 b R2HT2E-03 S.128726-03 6. 12889E~03  2.4830%E-08
22 3.03224E 00 3. 82808 €O 0.0 2.0 4.06308£~03  4.043(9€-03 4o L43L9E-03  4.56029E~1D
23 6,495 18E 00 S.ABTARGE 0D 0.0 0.0 1.6201%8~03 Ja62015€-03 o 4ZC13E-D3 0.0
i4 S 1981 CC S. 78847 0Q .0 0.0 1.0686208-02 1.C80I0E~-02 1o CAB20E~02 8.0
23 5.19242€ 00 S.18871€ 00 0.0 DL 2.T2045E-02 2,T20456-02 2. T2CAE-02 9.0
Fa] A.040€8E DO 2.5B412E 00 [ 28] 8.0 Se63040E-02 %2656 40€-02 Yo GUSAE-02 0.9
23 4.11235E 00 4.CAHE 00 0.0 6.0 248L1208~02 2.811206-02 2. E1120€-02 6.0
b 2-35277€ 0t 2234414€ 0L 2.0 0.0 71.038448-02 1.03645E~02 7. CBE48E~-02 0.0
2% T.534¢T€ 00 7. 8CA85E 00 0.0 0.0 j«240388-01 1260 19E~01 1. 26C19E~G) 0.0
26 4.84323E 00 4. EO2B8E 00 0.0 6.0 2.05%1508-02 2.857150€-02 2. CSI30E~02 0.0
a 4.49540F 00  4.461336 00 0.9 a.0 2.426938-02 242693602 3, 62493€6-02 0.0
32 ALAB6E8E Q0  4.34804E QO . 0 2.0 6. 80442802 6.88442E~02 e EL442E~02 Q.0
33 A.AT1228E 00  4.35208E G0 0.0 Oa0 1019242803 1:19242E~-0} 1. 1S2QE~OL 0.0
34 4.58208€ 00  6.35182€ 60 Q.0 0.0 2« 1G2ATE-01 2.1C24YE~02 2. 1024701 0.0
EL] 4. 718206 00 4.35155€ 00 .0 0.0 3,687598-01 A.507%9%-01 3, €£15%€~01 0.0
2¢ 4.95586E 00  4.35130€ QO 0.0 0.0 6.065546-01 6.CASNE- 0L £a LASSE ~01 0.0

° 27 B.87218E Of  4.384L1E 00 0.0 8.0 2.48867E OC 2.4086TE 00 2. 44847 00 0.0

N

WRoup N IN:T (%NEI} (R ALFFA) CROWP FLUNX

] 2516 CEE~ 02 1.31488E-02 E. 90451 E-04 319917802 1. 48995801
2 s LI0ETE~Q2 24 569465E-03 3.62719£~05 4.36T0FE-02 1.23040£~-G2
3 1,458 236-C2 e 1CA56E-03 3.863326-06 44339268-02 4.9%6058~07
4 w434 40E~ 02 8. 328CBE-04  4.96092£-07  4.10127£-02 2.50450£-C2
5 1.1239218~02 1. 821448 ~ (4 8, 25920 €-08 3.669525-02 1.49975§-02
] 8118 T4E-Q3 8. 54 SN2E~08 1.20471E-08 3,022%3E-02 4.99824K-02
? 3061 Z4E~03 2.995C%-07 9.13797£-09 2.28666E-02 9.99714E~02
E 1. 50820604  8.4C274E~-10 5.563228-09 1oe8001£-02 100026 E-Q)
L

2430302606 Ca l 2433030609 9,36748€~-03 4,999708-C2

1¢ 1-10223E~0¢ Se€ L. 15718E~20 $5.85679¢-01 1~00004E-0 1}
il S T8 EQE~ Q9 G € 0.0 3.677335-03 9.99966£-02
12 [ 3 0.¢ 0.0 1.62865£~03 1.,49999£-0]
13 Qe 4. ¢ 0.0 4. 6877G£~04 2449992€~-01
14 €. 0. C 0.0 2.11335¢-04 $.000216-02
15 G.Q 0.< 0.0 1.28]13%56-04 1. 50008 6-01
is C~€ [ "4 0.0 TaS628TE-08 3.,00015§01
i1 6.C 0. ¢ 0.0 Z.43331¢-07 2.233280€-~01
1¢ [+ Ca L 0.0 503420608 3.33783£-02
1% 0.¢ ¢ 0.0 1e33425€-04 2+333398-01
28 G0 g.6 0.0 0.0 5.0000%6-01
21 Ca0 ¢.C 0.0 D0 €.999756-01
22 Ca¢ Ga d 0.0 0.0 1.,2%002F OC
22 Ce< [ 1Y+ Q.0 0.0 1.495736~01
4 C.L 6. ¢ C.0 0.0 1.50003¢-014
i% t.8 0.L 0.0 D.0 ¢ T+49977¢~-01
rid t.0 0.6 0.0 0.0 ; 1.2%019¢-01
ar Cef) ¢.< 0.0 0.0 1.5%0001¢-01
i8 0s0 Q. € s.0 0.0 1.12301¢ o4
% 0.0 0.t 9.0 0.0 $.99990£-01
k14 €0 e 0.8 9.0 1. 499935503
i o0 0.9 0.0 0.0 1. 75001 F 04
22 .0 [ 29 . G0 .0 1. 250008 ©C
33 €.9 0. ¢ 0.0 0.0 9.99994€-01
. 34 0.0 [N 1 .0 0.0 1. 2%000¢ OO
3% Col 8o € 0.0 0.0 9. 99949E-01X
3s €0 Gl 0.0 0.0 1,00003¢ 0C

37 <.0 G.C 0.0 0.0 6.83856¢ 00




PHOTON INTERACTION CROSS SECTIONS FOR Cr

GROLP BROUP LTIMITS {MEV) SIG aBS S1G PE SIG PP ENERGY NEP
1 1,UnNODE 01 1.40000F G4 1.37B71E 0 5,64574E~064 137815F 00 2.41520F 01
e 8,0nn0BE 00 1.90000FE 01 I,117758 0o 7.729R1F=04 1.11698F 09 1.69879E 01
3 TUNNOOE 00 8.00000F 00 9,461796E=n] 9 HACALIFE=06 Fe40838F=01 1.35811E 01}
A SeunngbE 090 TGO 00 B,23659F~n1 1413770803 Be22521F=01% 115538E ¢1
5 S.UnnOLUE 00 64N0D00F 00 T7.04656E=01 1,39089F=03 7e03265F-01 $eH9130C 00
6 4.UNHODE 0O 380N00FE 0O %.,63298E=0n1 1.7974B8E~03 3461503E=01 7e90236E 00
7 3.UN000F 00 4400000E 00 3,90097E=n1 2.51844E~03 3487578£=01 _5.18719E 9090
a 2420000E 0C 3.00N00F 0O 2.45039E-n1 3,48931F=03 244 1569F=0] 4497623% 00
9 24000908 00 2.50000F 00 1.50582€-01 4.69268F=03 1e4588B9F=01 4e21226E 00

19 1.950000E 00 2.D0000F 00 6,75825E=n2 T 15180F=03 0.04307F=02 3461498 00
11 l1.Unn00E DO 1.%0000F 00 1.,62646E=02 1,32%906£=02 2497401E=03 2.67473E 00
12 TeUNOGOE-DL 1400000F 00 3,08250E=-92 3,08250F=02 el 1.96507E 00
13 4,o0NNRE-0] T«80000E=01 9,08945F=n? 9,0R945F=02 Us 0 1405698 00
14 3.0n0np0E-D1T 4.50000F=01 2,97210E=n1 2.97210F=01 Vel 9¢84443E-01
15 1¢20008F-01 3.00000F=01 1.51956€ 00 1.51956F 00 Ueld 7.927956E=01
16 G.70999E-02 150000F=01 7.50982E 00 7.50982F 00 Ve 1126938 090
17 6490999E-02 9.99999F=02 2.35237E 01 2.35237F 01 Uad 2064978 00
18 4e20n00E-D2 £+499999F =02 7.91231€ ni 7.91231F 01 Jed 404 02R2E 00
19 J.unnnuE-92 4450000F=02 2.,80977E o2 2.B0977€E 2 Yol 1.01508E 0l
20 2.0nnHlE-T2 3.00000FE=02 9,33354% n2 9,.33354F 52 Vel 2.24352E 01
21 9,90999FE =03 2.00000F=02 6 ,69657E 03 4,69657F 03 Yol 6.30211E 01

(4% 4



A33

REACTION CRDSS SECTIONS FOR MN L1ST L/E 3IN-216G INF CIL 300K 10~3-74(2 IDENTIFICATIGN 97
GROUP 0 1AL ELASTIC 1MELASTIC (N, 2N (N 384 ABSORP T {ON CAP TURE UM oG ANMA)
1 2.32927E €L 1.20060E 00  1.76136£-01 B.93163E-01  3.257076-06  5.937196-02  5.53719%E-02 3. 68889E-0%
2 2.40838E 00 1,2221% 00 2,29256€-01  8.73231¢~01 0.0 B.381956-02 923619502 8. $2596E 04
1 2.33L€2E 00 1.24G74E €O 3.69918E-01 £.13626£-01 0.0 8.67363E-02  B.ET1363E-02 W 18017E~04
. T2.39019E 00 1.25454E 00 4.TOB61E-0L  7.69525E-0L 0.0 B.52709€-02 8. 27C9-02  1.813206£~04
s 2.TILI5E 00 L.2963F GO0  8.67685E-D)  5.B4362E-01 0.0 B.27844E~G2  8.27B44£-02 6. 95528604
b 249046656 00 Lk 3349 00 AASHAE-DL  5.0050LE-0L Q.0 ... Teddllok-02  1.32176E-Q% . 6. AGAGIE -0
7 3.06334€ 00 1.37736 00 1,34600E 00  2.79312E-01 0.0 6.067826-02  6.06782E-02 6. TOLLBE-O4
8 3.03356E 00 1. 438LEE U0  L.52040£ 00 2.19420E~02 Q.0 4.75300E~02 4. 75300E~02  S5.87877E-0k
9 C3.175TBE 00 1.9 U0 L. 3WBSE 00 0.0 0.0 4.117696-02 4, L1TC9E-D2 5. 9BHI4E ~04
10 3.302CAE 00 1.43942E €0 X.862630F 00 0.0 0.0 3.63215E-02 3, 63215€-02  6.%4623E~06
3 3.412326 00 LLI2TA3E QO L.65298E 00 9.0 0.0 3.19133E-02 3.19133-02 7.06596E-0%
a2 3.535)5E 00 M. 628R2E€ 00  L.68062E 00 040 0.0 2.64182E-02 2+ €AREZE-OR. _1.63Q8LE-04
[E] 3.663C3E 00 L.STOTE 00 1.8772BE D0 0.0 0.0 14980 E-02  1.69BIAE~02 9,323 85E-0%
X3 3.73242E €O 2.06870E 00 1.85904£ 00 0.0 2.0 6469043603 HL.EY043E-03 1. 054806 ~03
13 3.I17L0E 00  2.07922E 00  L.&3426€ 00 0.0 0.0 3.600376-03  3.£0037~03  1.14927£-03
16 3.72349€ 0C  2.19%48E O 1.52683E 00 0,0 0.0 L.59TE3E~03 1,597€3%-03  1.38978E-03
17 3.65523€ 00 2.34888 00 1.28845E 00 0.0 0.0 1.69642E~03 1. 696426-03 1. 691 40€ <03
AAAAAA 18 3.64530F 00  2.4816% 00 1,16584E 00 0.0 _._0.0 1, 77250E-03 3. 7T250E~03 ), Y6929E-03
19 3.86T128 06 LLS127& 00 1. 0530%E 00 6.0 0.0 1.879S1E-03  1.87961 1,87823E-03
20 F.436E0E 00  2.57824E 00  B.55974£-01 0.0 0.0 2.34516E-03 2. 345THE-03  2.34540£-03
21 (3422418 00 2.3TV0% G0  6.43B41E~0L DO 9.0 J. 2444403 3, 24444E-03  3.244356E-03
22 4.2THB9E €0 3, 19T42E 00  4.60TOLE-GL 0,0 0.0 1.433336~03  7.43333€-03  7.43333£-03
22 TW231C2E 00 T.06%47E 00  1.48333E<0L 0.0 0.0 1.32182E~02 1. 521826-02  1.52182E~02
AAAAAA 24 Te980CIE 00 7.9591% 00 Q.0 920 .00 21062486~ 02  2,C82%0E-02  Z.08249E-Q2
25 1.193%F 01  1.1902 01 Q.0 0.0 8.0 3.NLTAZEC Q2 2.41T4ZE-02 3.4l TR2E-QR
26 1.86535€ 01 1, %6063 01l .0 6.0 0.0 4. TI3LZE-Q2 4. TI3L26-02 4. TA3L2E-02
27 B.619€26 00 3,5522% Q0 0.0 8.0 0.0 6.75818E-02 6. 15EVE-OF . ISBIEE-02
24 2.952%3€ 01 2.55186E €l 0.0 0.0 0.0 1.06924E~62  1.065246-02 1. 06924E-02
29 1.896325€ 02 L.5631% @ 0.0 0.0 0.0 6.35136E-03 4. 35136603  6.35136E -03
-..30 5.254 226 01 8.2533% Ol 0.0 . 0.0 ...0.0 1.36993E-02 1o 38993€-02 1359935 ~02
31 1.93042 €2 T 1.92928& 02 @O 0.0 o.0 1.04740E-01 0, 14T11E~0F  1.14711E-01
32 3.2542E €O 2.86272¢ 00 Q.0 [ ] 0.0 2.92561E-82 1. PIS9IE-Ql  J.HUSVE-~DL
33 2.58625€ 00 2.03184E G0 0.0 0.0 0.0 5.54405E~01 5. 564056-0)0  5.54405E-01
1 2,758 00  1.83SLCE G0 0.0 0.0 0.0 9.23822E~04  9.236226-01  94236226~01
15 3.36341E 00  1.7007% GO0 0.0 0.0 0.0 1.58262€ 00  1,58262€ 00  1.58262€ 00
38 4350326 00 L.76316€E 00 0.0 = Q0.0 0.0 2:59318E 00 . 2.59%M6E Q0 2.59516£ 00
37 D 1.237E 01 L. 34E 00 G0 [ ) 0.0 1.06S98E 01  1,06598 01 L. 06598E O)
LROUP [LT.F) UMD} 1N HED) (N, ALPRAD 1D CAPTURE ROWP FLUX
1 24701 28E~02 5, 18TB4E~03  A,20009€-04 2.61823E-02 0.0 1.49959€-01
F #3060 2TE-02  6.9%4GE-03  4.20008E-0%  3.43602£~02 0.0 1.25040€- 01
3 S BBILAE- 02 &, 621LEE~03 4. 2000BE-0%  3.%14Q6E-02 0.0 4. 996C5E-02
4 4.69231E-02  #.3950%-03  3,.89053E~06 3.Z7796€-02 0.0 24504 50E- G2
5 4.S3(S1E~02  A.OLSSVE-O  A.7I458ED5  3.271T1E-02 0.0 1.499 156~ 02
3 4.0SUZBE~02 3.4558E-03 0,0 2.86781E-~02 0.0 . . 4.99M24€-02
"""" T . 481€06-02 2. T04B3E~@ 0.0 2.24T69E-D2 0.0 9.967146-02
8 2.584C06-02 1.T950E-G GO 1.53031€-02 0.0 1. 00026E- 04
9 2.19ES0E-02  9.17911E-04 0,0 1-18651E~02 0.0 9,999 10€-02
0] 2.58463E-02 T.SI21%-05 Q.0 8. T5245£-03 0.0 1.00004£-01
1 2.60TIE-02  2.39142-06 Q.0 5.13320€-03 0.0 9.99966E~02
12 © 2.36330E-02  ALE23506-99 Q.0 2.00208£-03 0.0 Cle69999C-OL o
“““ 137777 1.371356-02 3.0855%-16  G.0 2.81132€~04 0.0 2.49993E-01
14 S.614S5E-03 0.0 | 90 2.10645€6-05 0.0 5.00021E-02
15 2,444 $8E-03 0.0 %0 6.22169€-08 0.0 1+ 50086E-01
is 2.0659TE-04 0.0 [ 1.29160€-06 0.0 3.000156- 61
17 ©.103L9E~06 0.0 8.0 B AANTOE-0T 0.0 2.33288E-01
18 2.44540€- 06 SIUSOE-OT 0.0 3.IIFMIE-02 .
i 1.048 27~ 06 +34316E~07 7 0.0 2433339€-01
20 0.0 0.0 o0 3.48310€~07 0.0 5. 00009601
H a.9 0.4 %0 7.673635-08 0.0 4.999756- 01
22 9.0 0.0 (.} ‘0.0 0.0 1.25002E 00
23 0.0 a0 2.0 ¢.0 0.0 3.49973E- 0L
4 0.0 Dol 5.0 DB CA.50003€-0L - —
iy 0.0 4.0 oo 0.0 7499776~ 01
26 .0 0.0 0.0 0.0 1.39665E-02  1.25015E-01)
27 .0 0.0 .0 0.0 1.2289%E-02  1.500CiE~01
28 0.0 0.0 0.0 0.0 3.39040E~02 34125016 00
29 C 0.0 0.0 0.0 0.0 2.23315E~01  9.99950e-01
30 6.0 6.0 e B O BB 3.39187€ 00 J.A9995E-01 _—
w38 o5 ) 0.0 0.0 4.47013E 00  1.750C1E 00
32 -] [ ] 0.0 a.0 0.0 1.25000E 00
33 0.0 [ Y] (W'} 0.0 0.0 9.99996E~ 04
34 0.0 0.0 [ 0.0 0.0 1.25000€ 00
15 0.0 0.0 0.9 0.0 0.0 9.99949€-01
is €.0 9.0 0.0 0.0 0.0 1.00003E 00
37700 0.0 0.0 0.0 0.0 6.B5856E 00




GROUP

PHOTON INTERACTION CROSS SECTIONS FOR Mn

#ROUP LIMITS (MEV)

1eUn60OE 01

1e60D00F 01

SIG ABS

1.49317€ 0o

SIG PE

5.,92375F=04

S16 PP

led49248F 090

ENERGY NEP

2.57881% 01

8,0n6009E 00
TLoUn000E O
ceUnnQIE 00
SeVANNYE 00
GeunnOUE 90
Jeunn00E 00

1<80000E 01
8400060F 00
7.00060F 00
6.00000F 00
5.00000E 00
44N0GOOE 00

1,21086F 09
1.020228 n9o
8.92260E=0}
Te63324E=n1
B.16T731E=-01
%o23732E=01

S 6R3TIE=04
1417615E=03
1439736E=03
1.70926E=03
2.710286-03
3.09919E=03

14209917 00
Le 019058 Q0
$eG0843F=01
Te61615F=01
HeIR5ELF=01
54206336-01

1.89576E 03}
1e44015%8 013
1-2223?E 01
1.02274E 01}
84316835 00
GeHBYIRE OO0

D E PP L IR

2.000008E 00
2.,9060008 00
1e20000F 00
1eUBNOVE 00
7.upn00E-01
4e00G0UE-D]

3.H0000E 00
2.50000F 00
2.000005 00
1eB0N00F 00
1o 00000F 00
7.00000F=01%

1.64520E=01
T.47007E=02
1,963198=02
3,78653E~-02
1o1B%268=01

4,29719E-03
5,78306E=03
5.821358=03
Le64101F=62
3, 7TH653IE=02
1.10425F=01

Le6246TF=01
1e38737F-01
e 5RTIGE=02
Se22182F-03
Ued

5206358 00
4,39818E 00
34619388 00
2«789386% 00
2.0517¥E 09
1e47273E 00

3su0n00E-D]
1a20000E-01
9499999E.02
6e965999E=02
4420009F-02
3.0n008Ee02

4eR0000E=01
3400000E=-01
1e%50000E=01
6.9949995 =02
4«50000E8=02

3,57457E=01
1,80718E no
B.85626E 00
2.75978E o0}
9,23297% 91
3,263208 92

2.Uon0GELD?
9ev¥9999E-93

3.800008=0¢

2400000E~02

5333708 a3

3.574975-01
1oBOT16E 00
8485626FE 00
2e7S97TAE 01}
$.23297E 01
3.26329F 02

1.04278E 00
8471027E=0}
1298122 00
24406065 00
Se13N18E §O
1178538 g1

T.079E7E o3 {.0791(7E 03

5.39379F 93

24594208 01}
Te2406%E 1

eV



A35

KEACTICN CROSS SECTIONS FOR FE 1162 LZJE 3TN-21G IAaF C{L 300K HO~3-34(3)

IMELASTIC
5. 10221£-01
5. 89919E-~01
7-02991E~01
T.81873E-0}
9. 29764 £~01

GROUP

P L L v

GROWP

P Y, WU Ve v

YOuL
2.276 466 CO
Z.39588€ CC
2.52C71E €O
2.5T0 508 00
2.63419€ OC
2.7271% GO
.85234€ 00
3.022:88 00
3.182ELE GO
3.330C9E 00
3.4726% Q0
3.608 1€ (O
3.665¢8E OC
1.T1CCIE OC
3.66248E CC
3.AB%4E €O
2.434€8E 0O
3.C6SELE CQ
3.10727 00
2.859 126 CO
Z.7BYSIE 0C
.6TT4E GO
4,139 €0
5.132i9 00
1.48545E€ 01
6.€5624E~01
2.65127 OC
B.S4bi2E 00
7.732C4E 00
S 884 16E 00
L-107C8E 01
1.144%7E C1
1. 148E4E 01
1.156426 €1
1.169 398 0L
1.169¢5E 01
1.34453€ C1

inNdD)
2.88€23E~(2
2.€146E-C2
2,174 126~ 02
3.89215€-¢2
1-317€86-02
1.62676E~03
3.1935%~C3
1.13152€-03
4.C5277E-C%

OOPAONOOODOOLODNADON0OOONONDOO

2 % 0 5 4 6 8 B 4 w 6 6V B O 2B S ou U NP A S eSS

ELASTIC
Sa L4 TIE~
L. C2886E
1. 126C3E
1S LE
1422645
Le3C3LSE
1.381C1E
1. 53385€
1. 69368E
1. 812 ICE
L. $4263E
2.[86LSE
2.09422E
2.12825E
2.21333E
2.15436E
2. 472376
2.20431E
2.22526E
2.265348
2. 6751 CE
3.6 SHE
4. 136€2E
5.12322€
L. 4ESEIE
G IRTLAE-
2.65234€
8, S22886F
1. 123 16€
9. 576326
1. 10436¢
1. 138$5€
1.139C3€
1.13S11€
1.1351 88
1.13525€
Lo 1363 6E

iN, T
1.51635€~
4o 151428~
e 1974CE~
12 %9505€ -
3. A5FCRE~
C.C
C. L
0. ¢
0. ¢
0.¢
0. ¢
g.¢
S. €
0. C
C.

8.
e.C
0. C
0.0
0.8
[ 78
0.8
[
L.t
0u €
Cu
6.¢
Gl
8. €
[ 1%
0, <
Gu L
0. £
[ 7YY
0= C
€. C
0.C

(41
00
<o
Lo
Q0
<0
£0
00
¢0
€0
00
00
oo
20
cC
Lls]
27}
(%4
¢o
00
00
o
o0
Qo
ai
-1}
00
L]
00

€2
<3
04
0%
L[]

1. 16068¢
1.29944¢
1.34973¢
1.38103¢
1.4 779E
1.647108
1.47986¢
1.53748¢
1.55653¢
1.45858¢
Le27819¢

00
00
04
1<)
00
00
a0
as
oo
Q0
00

9. 56525E-01
8. 61437E-01
8. 79436£-0)
5.91668E-01%
1. 3046T7E-01

0.0
.0
0.0
0.0
Q. 0
0.0
0.0
0.0
0.0
0.0
a.0

6.0

0.0
0.0
0.9
¢. 8

{NJHESD
$.75566E~03
2.5%4%02E~D3
S«96025F-04
1. %2690£-04
3. w6 B4 6 E-05

0.0
0.0
C.0
2.0
0.0
0.0
0.0
0.4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
9.0
0.0
0.0
0.0
G. 0
0.9
0.0
a.9
0.0
[ 9]
0.0
0.0
0.0
0.0
0.9
0.0
C.0

tha2h)
6.29919£-01
6438931€-01
5.132318-C1
%.331108-01
2.95806E~0 )
1.08359¢-01
1418641603
0.0
0.0
0.0
8.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.0
0.0
0.0
6.0
0.0
6.0
0.0
0.0
0.0

(NoaLEra)

1.633896-02
3.23717€-02
IAB5350E-02
3.9769T£-02
3.97978E~02
3.84542E-02
3.52050£-C2
2.97019€-02
2.26979¢-02
1.69711£-02
1.20887E~02
6.70841€~03
1.68464E~03
3.45854EC4
1.54%90¢-C4
3.59832E-05
T.06099E~09
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

a.a

0.0

0.0

0.0

0.0

8.0

0.0°

0.0

0.0

0.0

ABSORP T 10N

1.35593¢6~01
lab0118£-01
1.779638+01
1.83621¢-01
1.82073¢~01
1. 14961E~01
1.60025¢6~C1
138093801
1.38087E~01
9.94040€~02
8.21196€~02
6.271258~02
3.738228-02
2452B69E-02
2.0%6758~02
1,214 3£~02
$«99040E-02
*.F8Y33E-02
2467437602
Z.1076086-03
4+39631F-03
5. 4930702
5.50178¢-03
$.0714528~01
12621368~02
1.47251€-02
5.016038-02
1.73414E~02
2.28106£6-03
3.018398-01
2.893798-02
£.62€228-02
2,80650€~C2
1.73116€~01
2.020608-Q1
4.98012E-01
2.05145E OC

€ROUP FLUX

1. 49959€-61
1.25040€~01
4.99605€-02
2.50450€-¢2
1.499756-02
£.59826E-02
9.99714£~02
1.00026£-01
9.99570§-C2
1,000046-61
5, 99566 €-92
1,49999E-01
24999 3£-41
$.00021E~02
1,50006€-01
3,00015E-01
2.3328BE~C)
3.33783¢-C2
74333368-01
£ 00009E~01
€.9997%€-01
1.23002€ OC
3.49973€~01
7450003€-01
1.49977€-01
1.250156~01
1.50001¢~G1
1.32801E 0¢
9.99990E-01
1.49995E~G1
1.73001¢€ o¢
1.25000€ 0C
9.999966-01
1. 25000¢ Q¢
5. 99949 E-0)
1.00003¢ CC
£.8585EE GC

CAP TURE
1.35543E~01
1,608 18E-Q1
1+77563E~-01
1.838621E~01
1.821211€-01
laT14961E-Q1
1.60025&~C1
1.38663E~04
1.18047€E~01
$.56CA0E-02
8.211%6E~02
$.27125€~02
3,190 228-02
2452869803
2.056156-02
1.27147E~02
$.95CA0E~03
3.76733€-03
2.6143TE-03
2.40167E~03
4.386310E~03
5.4SICTE~02
5.507186-02
$.01452E~03
1.£62]136E~02
1.47250E~C2
5.01603€-03
1.134 14E~02
8.28306E-02
J.CT838E~01
2.48379€~02
SAERLAIE-02
9,808 30E-02
1.73116E~01
3.L2060E~01
heSHOI2E-01
2.05145¢ CO

IOENTEFICATICH

13,6A00A)
1. 1321CE-04
1461 ROSE~04
2.CASISE-Ch
2. 1C324E~04
2. 1E2BSE~04
74 2EECCE~D4
2o 4L6€SE-04
2. 8C2$TE~04
2, TEECOE~06
3. C5038E-04
3. 41 543E~08
34 E6156E~04
4,861 18E-04
. 48313604
5. 5E62 16 ~0h
1o £3658E~04
95 15L60E ~04
1. 1GEC2E-03
1. 26629603
1x §3542E-03
4. 36CC3E~03
S, 4S3C3E~03
5. 5C1786-03
5. C14526~03
1. £2136E~02
1. 41251602
5.1 83E-03
Lo 13414E~02
6. 261 CAE -3
3. €163SE~01
26921 -02
%o ¢2E23E-02
S. 885 06-02
1. 13L16E-0L
3. €2C6CE~-01
40 SEC1ZE-OL
2.T5145 0C

1192

(%)
6.327856-02
9.41105E~02
1.15%6LE-0}
1.26416E~0)
1.28938€-01
1.28650E-01
1.20785E-08
1. 08099E~01
9450699602
8.23219€-02
7. 03495E-02
5,567 719€~02
3.58283E-02
2.43925€-02
Lo GB1 MG E 02
1.19250E~02
5, OL134E~03
2466 T30E-03
1.38509€-03
1.52245E 04
5.78031E~06
3. 783 99E~08
0.0

0.0

0.0

6.0

6.0

0.0

Q.0

0.0

c.0

0.0

0.0

a0

0.0

0.0

0.0



PHOTON INTERACTION CROSS SECTIONS FOR Fe

GROUP GROUP LIMITS (MEV) SI6 A8S Si6 PE Si8 PP ~ ENERGY DEP
1 1.U0008FE 01 1.40000F 01 1461201E 00 8,21255E=04 1.61119F 90 2.74728E 91
Z2 B.UNKOBE 0O 1.00000F 04 Y.36761F no 1.12535F=02 1030648F 00 1.9:78aE 01}
3 7400000E€ 00 8+00000F 00 14101728 po 1,39647E=03  1.10032F 00  1.52418E ¢
& T heUnandE 00 Te00000F 00 9,63672E=01  1.65995E-03 9261812F=01 1290785 01
5 5.00000F 00 6.900008 00 8.24239E=01 2,03159g=03 5622208F=01  1.07730% 1

BT T T 4,0nn0PE 00 5.00000F 00 6,60156E=01  2,62873E-03 6,57525F=01 B, 736298 0y
? 2.0n008E 00 4o NOOB0OE 00 %.58848F=p} 3.688735=03 ©e55159F=01 65.79493E 90
8 ZeS0NDBE U0 3.00000F 00 H.B¥398E-n1 5.11834F=03 2eBH2TIE=D] Se4380nE 00
9 2.UNN00E OO0 2,50000F OO 1.79051E=01  5.89289E=03  1.72158E~01  4.584092E 00

10 TTT1,50009E 00 2.00000F 00 &,20136E-02 1, 05224E=02 7415912E=02 3, 759538 0¢

il 1e00009E 00 1e50000F 00 2,30748E=02  1.959456=02  3.48022€8-03 2908075 00

12 T I.,9000BE-01 1.00000F 00 @ #,43537E=02 4 45353TE=02 Qe 24137935 00

13 4.50000E-01 7e00000E=01 1.29539E~01 1,25639E8=01 Ve 1537645 9

14 SeUnn00E-T1 GeB0000E=C1 bsUCITBE~T] heDPITBE=DL YY) 1e095&%E 9

15 150008801 3.0800005=01 2,099808 00 2.04980F 00 Ul  9¢3963nE~01

167 TG TG00YE <02 1.50000E=0%  FeU2344E n:  1.02344F 01 Ga0 1.47216E G0

17 £.99099E-02 Pe99999E~02 8,24652E 51 3.24452E 01 Ve 24809308 00

“Yg - CEBHAOVELD? T 6.990595=-02 1.106483€ 02  1.10883€ 02 040 6e12386E 00

19 3,0nn0DE=02 44B0H00NF=02 %,95408% n2 3,95408F 02 Ged 1627198 01

g ZeUNBUPEST? B HONOGE=UE 1.31003F 63 {.31G03E 03 UeC 3.14918% 91

23 9.9999FE03 ZeN0N00E=02 B440433E 03 $.460433F 43 Jef 8.56173%E 9§12

197



REACTION CROSS SECTIONS FOR Ml LiS0 L/E 37N-21G INF LIt 300K 10-3-74¢3)

GAour

X _ENY X' W ATy Ve

oML
2<415¢8E
2.930426
20650 13¢€
2710
2791458
2. 088 58E
3.0139%
317915
3.31814F
3.4235%
3533535
J.84508E
3.726828
3026176
34368 4TE

S ITREIE

316103
Je13317€
2894 808
3.87L 18
2.9112%06
542483
4. 981 60F
T«$31 IE
S.484353¢
tud8]148E
4048339
1.81010€
1.424418
1.6TX13€
L. 749 12
L.T8622E
1.798 126
1.013¢1E
1.838 1AE
1e815¢€2¢
2. 168 ¢AE

ELASTIC
. CS0BLE

LR 8Q96E
ta21328€

" he3TT2E

L. 39807€
L2 490G1LE
1. 6QICHE
1+ TALSTE
1. 0804cE
L. $4921E
2. C18CE
2414900
2.17815E
2. CONLE
2.C279%€
1o $6918E
2.16525€
2. 3001348
227103
2. 68500
2. 90366€
5, 42565€
4o S66T3E
1. 9333 1E
9, 4504 8€
1.4A8C3E
8.4 TI00E
1. 10708
14620848
LabbBATE
1. 14443€
Lo 1T425E
L. 180376
1o T8243€
1o 1A T6E
La 18654E
1. 801918

ENELASTIC
8. 95061€-01
8 32656E-01
8,06009E-0 1
$.05013¢€-01
8.01332E~01
T. 96369601
T.%T90E6~01
8.03682£~01
8, 04844 £-0L
8.33991E01)
8.90381£-01
9. 15312801
1.12519¢€ G0
1,2201 7€ 00

1.20824¢ 00

L. 21E34¢ 00
9. 01469E-01}
T ANSIE-0L
5.87132€-01
L. TOB6IE~OL
0.0
0.0
(]
0.0
0.0
°.°
0.0
0.0
G. 8
[ 5]
0.0
0.0
0.0
Qe 0
80
(2]
0.0

tHe2K)
2.07236€-01
1.8568372-01
1.56341¢8~01
$236202E-01
1.00515€-01
$.573%1E-02
2e.i20T€E-02
6.62089E-03
3.62257€-03
8. 81354E-CA
9.50882£~06
0.0
¢.0
0.0
0.0
0.0
0.8
D0
0.0
o.o
0.0
0.0
0.0
0.0
0.0
G.0
0.0
0.0
00

SNSORPT 10N
2.563738-01
3.38330E-01

4.10%008-01

4.43399E-01
4.915630¢E-013
S.4614TE-01
3. 94818E-01
€. 27211 E~ 01
€. 2408301
5.99913¢-01
5.08963E~01
S.19883¢-01
4. 308075E~01
3. 2149 76-012
2.92291£-01
1.%1202¢-01
9.43100¢-02
6.13298E-02
3.86378E~02
k52864 8-02
7.836098~03
9. ITS1TE~02
le48784E-02
L. 805GAE~02
3.60512¢-02
3.44758E-02
$.708646E-02
3.01010E-02
3.87080¢-02
2. 88073E-02
4.88604E-02
100697 E~01
L. 75822E~01
1.09784£-01
8.40408¢~01
§.90809€-01
3.66729% 0Q

CAP TURE
1.585736~01
1.38330E-01
4,105C0E~0%
4.433%9€-01
4.51630€-01
5486241E-01
5.94818E~01
6.21211E-01
€. I0Q83E-01
S« 99913601
5.66963E-01
2319883601
Ao JABT5E~OL
3.21497E-01
2.%22%1€-01
1.91202€~01
S.43100E~-D2
G« 13296E-02
3.66318E-02
10928446~ 02
7.836096~-03
%179 17E-03
L. AETE0E~C2
LeB0ICOE-02
3.60512€¢~02
3.44138E-02
G T100e4E-02
31.018106-02
3.5T0%0E-02
2.660326-02
4. 888CAE~Q2
1.00697E- 01
L. 15522601
3.057846E~01
S5.404C8E-QL
8.9CEC9E- 0L
1.66729€ GO

[DERTIFICATICh
£ NyGAKNA) AP}
[ Y 1.59681E-01
6. ¢ 2.13324€-01
G @ Z269306E-01
0s C 2.971 T0E-0L
G C 3.A0466E-01
0. ¢ 3, 91657E-Q)
3. 9STLOE~05 4. 405T2E-01
1. AR3IME~06 4.T93826-01
2. 4E4STE~TA 4. 89376E-0)
3. 39061E~04  4.83446E-0L
e AALLOE~04  ALTL4GIE~OL
€ 44CI9E~04  4.48955E-01
1 CQT3TE~Q3 3. 83121E-01
1.28217E~03  2.957713E-01L
F«44213E-03 2. T1LOT9E-OL
le 8537603 1+84854E-CL
3. 13120603 .11 187602
3.63220E-03 60363 73E~-02
4. C1229€~03  3,25654E-02
&, §€657E-03 0.39743€~03
T+ ST3UNE~03 2.6Z954E-06
9. LI5S0 1E-03 0.0
Lo 6E384E-02 0.0
Le £03COE~-02 0.0
3. ¢0512E-02 0.0
3. A4T506~02 0.0
S TCEHAE-02 0,0
3.CLelE-02 0.0
3.SC50E-02 0.0
2. 68CT13E~02 0.0
4. 884(AE-02 0.0
1. CORSTE-OL 0.0
1s 18522€-01 0.0
3. CST86E 0L 0.0
Se 404CEE-CL 0.0
8. S0EC9E~OL 0.0
3.6612% 08 0.0

(NsALPHA}
S.68802E~C2
be 248 25E-C1
Lo #11 54E-01
1.46i i9E-CL
1.911¢AE-01L
1o %4430E-01L
1.542¢6E~CL
E.47741E~01
$e 34 SRE-C)
1161 26E~C1
$.5078)E-C2
T.C28226-02
4.CT4EIE-02

2446 18E= 02
1 t5¢ ¢8E-02
A 4526€E~03

1.513CTE-0T

GROUP FLinx

Le#555%E~C)
1.2504CE-CL
b, S%8({5E~02
2. 5045¢CE-C2
1o A5G TBE-C2
&2 $3824E~02
Se $SFHE-02
L. CO026E-CL
$. 59920E~02
L. CCOCAE-QL
9. §5%986E-02
Lo #359SE~CL
2. 45%93E-01

5. 6002XE~02

1.5C006E-01
3, LCC15E~01
2433288€~C1
3.33783£-G2
243333401
5. LOCCIE-CL
§.9997%€-01
k. 2%002E OG
3,48$73E-01
1. 5CCG3E-0L
T.496711E-CL

1.25C156-08

1. 8QCCLE-OL
1.125%01E O¢
%: $89S0E~0L
1. 48555€~01
L. 150C1E 00
1.25CC&E Q0
$.5S994E -0
1.235000€ cO
$. SS949E-0L
1.CCGO3E 00
6. E5856E CO

LEV



PHOTON INTERACTION CROSS SECTIONS FOR Ni

GROUP GROUP LIMITS (MFv) SI16 aRBS S1G6 PE S16 PP __ENERGY NEP

1 1U0006E 01 1400008 01 1.86049€ no 1.18584E=03 1¢85931F 00 3.09608E 01
T 8,0a000E 00 1.010000F 01 1.51073E 00 1,62579€=03 1¢50910F 00 2014751 01
3 74UnNOBE 00 BeONOOOE 00  1.27425E 00 2,01R34E=03  1+27223F 00 1.69844E 0l

4 £eUNOOVE G0 Te00000F 00 1«13535F n) 2.39992E=073 1+411295F 00 143281 0l

5 5.UNN00E 00  6400000FE 00 3,55230E-01 = 2.93840F=~03 9-52291;57701\ _ l.19063E 91

6 4.UNDOBE 00C S5e00000F 00 7.66064F=n1 3.,80200F=03 7.62262F=01 9.60232E 00

7 J.UnNOEUE 0O 44HN0DOE 0O 3,33767E=01 5,.33221F~03 5. 28435€E-01 7.41862E 00
T - Z2.S0n0BF 00 3.00000F 00 3.3B187E-n1 T.40554F~03 3230781E=01 5.90033E 00
9 2.9NN00F 00 2+5GN00GF 00 2.,10779E=n1 9.99968E=03  2.007T9E-01  4.96262E 00

16 120000E 00 2.00000F 00  9.,9i614F=-02  1.,52954F=(p2 Be38661F=02 4.0608%E gn

11 1+UnN0RE 00 1«50000F 00 3.25561E-n2 2.R5194F~02  %403671F=03  3.13663E 00

12 7.00000E-01 1.080000F 00 "8,36637E-02 "H,3663TE~02 " UeD 2315598 00

13 4¢5NANGE=D] 7.00000F-01 1.758R2E=n1 1.758R2F=01 el 1678356 00

B ¥ PAVY Y Y T 5 4«50000F=01 5 e53455E=11 5.53455E-01 G0 1.22328E 00
15 120009FE=01 3.00000E=01 2.78472E 00 2,78472E 00 Vel  1e12789E 00

16 9,9099G9F .02  1.50000F=01 1.38369€ nl 1.38369F 01 Ue0 1.92328E 00

17 5e90999€-02 2.99999F =2 4,3T679E pl 4,37879F 01 Jel ) _.3.75372E 00

18 4.50N00EL02 6.99599F-02 1.,48863E p2 1"&%8635‘02” “Ue0 Be23143% 00

19 3.U0N0BE-02 4.,80000E=02 5,3035%8E 2 S,3035RF 02 Vel 1913578 01

20 P2eUNNOBE~DZ 3.00G00F=02 Y.74307E 03 1.74307€ 03 0.0 4,19069E 01

21 9e70999E-03 2400000E-02 ~ 8,32869E n3  B.32869E 03 Uel _1e12278E n2

gev



A39

REACT ION CRUSS SELTIUNS FOR LU @529/1 37N~21G V78 UM DIL 300K L1~20-T4(5)

10ENTIFICAYION 4529
GRULE SRR P X -\ R ELASTLL | INELASHEC, (Ma2 N e IN) LABSIRPIIIY AP TUAE . e AHLGAMMRL. .. -
i 22578376 GC  1.14821 60 4 2F7053E~0L BeYUITLE-RL  3.63558E-03  9.90962E~02 9.909626~02 2. 06 14SE~03
2z ZoTA3ALE VU 1.28316E w0 5.52611E~Q) T.956786~01 0.0 e llOGLE~QL  1.1198RE~O0L  2.38814E-03
E} 2,867 RE U 1. 39496 QG GeSHLHLE-OL 6.73192E~01 0.0 1.1946276-01 L. 9427E- 03 2. 266T0E-03
4 2.954506 00  1.4517% QU 1, TRHOSE-QOL  6.02529E~01 0.0 Le2)lTP8E-01  1.2L7786-0L  2.299906~03
5 3.03716E 00 1.51493E Q0 9.12611£-0F  #.BI737g-0L 0.0 1.22%82E-01 L. 220828-G) 2. 36609E-03
,,,,,,, o..... Jal3lfeg Gd  1.G8848 00 1. LQATSE 00. 3.229DnF~01 Qa0 .. ... - de22TRSE -
? 34257388 GO0 1.67651F 00  1,32534E 00  1,36030E~01 0.0 1.255006-00  1.255006-01  2.472556~Q3
8 3.41083E 00 l.1828% 00 L«48863E 00 RaG9TTTE~DR 0.0 1.223916~01 1.22393£-01 24 56508E~03
4 3.50806 WO 1.89403E DO 1.53216E 00 Ga0 0.0 La14209:-01 1. 1%4209E- 0} 2+ 66BTSE-03
10 3a.029¢l€ 00 1.979¢3 U0 1. 56626 00 0.0 .0 L.030256~01 1.03025€~ 01 2. 11562603
1) 3.TORESE 0O 2.0511BE OO0 L1.SS795E 00 0.0 0.0 9.312026~02 9. 312026-02 2. 892086~03
...... A D.THORIE QU 2.02BRSE 00 1.STO30E Q0. Oaf 00 BebSUSKLEnDL. B AUSKIE=02 _3,.08288E=00 ...
L3 l.6828448 OO0 2.12216 00 1,582 14 Q0 8.0 0.0 T.29%30£~-02 T+ 29430E~ 02 3. 3441 6E-0G3
14 .74 296 QU 22139888 00 L+ 57047 GO 0.0 Q.0 2.39T16E-G2 b4 39716E~ D2 3,599426-03
is 3 6uB48E Q0 2.09196c 00 L. S3ITSIE GO0 0.0 0.0 5.902226~02  5,902226~02 3, 1986% -03
i6 3.638%3E 00 1. STHI0E 00 1.4L344E GO0 0.0 a.0 C~T39DLE-D2 4 TAUCHE- D2 4. 30858E-Q3
L7 3.16092E G0 1,91593% 00 1.23299€ 00 0.0 0.0 3.20038E-02  3.200386-02  5.125266-03
A8 3095436 wo . 1,570928 OC . A. 0 Q. Qoo e Bl = -S.513T2~08 ...
19 2-05310E 00 2.0260% 00 1.00730€ 00 6.0 0.0 1944 198-02 1. 94419€-02 b.17T91E~03
20 3.15532¢ 00 2.50978 00 6. 32806E-0l Q.0 0.0 1a2737138-02 1.223238-02 8. 781 73E~03
21 3.70681E 00 3.60869% GO 8,862 T4E ~02 [N [ 28] Lal3625E-02 1.13629E-02 1. L1 DASE-QR
22 4,887%28 00 4. 87201 U0 0.0 Ve 0 0.0 1.59094£~02 1. S9094E~ 02 Lo SOOE-O2 |
23 5.82520€ 00 5.80146¢ 0O 9.0 P2YI] 0.0 2.37502E-02 2.37502¢~02 2.3T78026~02
26 . T.42543E 06 Ta39260& 0% . QaG . Q0 Q. e 3282286 = A2 BR2OEADZ
25 1,037 14E 0} 1.03174E O} 0.0 0.0° 0.0 5.428426-02 Se 4 28426- 02 S.eZBAE~02
26 1.i4017E Q) 1.1333% 41 .0 D.0 Q0.0 S84 TILIE~Q2 6. B4TILE- 02 6. 84T E£~T2
27 1.926456 €L L.51485% OL  G.C 0.0; 0.0 1.15957€~00 L 159S57€~01  3.4595TE~0L
<8 l.621 158 Ot 1.5980% 01 Lo O 0.0 Q.0 2.MWET1E-01 2.306115- 01 2.300T1E~QL
29 1.84675€ OL 1.81089 01 0.0 0.0 a0 3.385T1E~01 3.38571E-0) 3.385NE~N
39 . SJORTS0E 00 5.199580 00 . . C.0 JON) 0.0 1 38329F-0) 1 3A329E=01  1.3H329E-01
31 $.30912¢ CO B.13359% 00 0.0 D« . 0.0 1.17554E 00 1.179%4¢ 00 1.17554E 00
32 8.13Q97¢ 00 8.05¢9% 00 0.0 0.0 Qa0 TaS719206E~02 TaSTIME~ 02 Te ST9THE-Q2
33 8.560€¥€ 00  8.4216lE 00 0.0 Vs (7] 1.392626~01 1+ 392562E~00 k. 39262601
3¢ 8.79513E 00  B.56615% U0 G0 0.0 a.0 2.48984E~01  2.48984E- 0}  2,48984E~04
35 9.03136E 00 B.SHITIE 00 0.0 0.0 0.0 4-416STE~OL 4. A1ASTE~ UL 4.416576-0t
34 Go3ALE Q0. BaAUITUE . 00 ... Call 0.Q 0.0 Tk ITE~01 1.3662IE=01 . 7.366226=00 ... ... ...
37 Lo Jo%€lE OL  8.61C73 00 0.0 0.0 0.0 3.03533E 00 3.03533 00 3,03533 00
GRAUP ANgP (NgD) INGEDL AN ALPHAL . GHROUP ELJA ... S U SO -
1 1.42316E-02  4.LH883E-03  3.43442E~U3  L1.52T4UE~D2 149959 ~0 L
2 T.69243E~C2 5402484 -03 3.80380%E-03 24%1861E-02 1.250400£-01
3 7.882E26-02  543314%~03 2. 81361E€~03  3.0LBTIE-0V2  4.996058-02
o Ta94LVE-02  5.370828~03 2. Z2T950E~03  3.24149€-02  2.50450E-02
5 T.96TC4E-02  5.279TH-Q3 L, 50T98E~03  3.3577TE~02  T.09975E-02
[P 1e98298E-0%  S5e097L2E~03  GaTIBOSE-{ . Aa0I203E-02.. & 9MReE02 _
7 1.966 26&~ 02 4+58573E~03 1. F4853E 06 3.3621%E~02 9.997 14 £-02
8 T2 812408~ 02 3.3561%~03 1. 32152605 3.733238-02 L.00026£-01
9 t.B6% E9E~ 02 L.ST4T4E-03 (.0 3.09189E-02  9.993T0E~02
10 71.823326~02  6.16191c-04  Cadl 2.13802E~02  L1.00004£-01
11 T.81936E~02 1.503046 - 04 C.o 1,18843E~02 P.99966£602
| Y TaThabob~02 _ La38SALE~GS .. Qafl ... .. BaTIBSRE~0F . Aa@SRRIEO N o
13 GL.H6BE4E~V2 0.0 . 0.0 De 12598 E04 2.69993E-01
1% 63T 22802 [/ P84) Oe 0 0.0 5.00021E-02
15 5,522 356~ 02 0.C [: 28] 0.0 £.50306E~01
1e 42308 LUE-D2 Ge¥ 6.0 0.0 3.00015E~1
17 £4pBTEDE~GR Vel 6.0 0.0 2.332B3E~01
e AR Lua95Q(5E~02 0.0 Lal. Qul A.AMTBAEDZ
1% 1.32640E-C2 0.0 ¢.0 Q.0 2.33339€~01
20 3.955€1£~03 Oatl Ga 0 Q. 500009 £~ 1
F1Y 2.579¢9€~04 Q.0 €. 0 0.0 b.99PT56~01
22 040 Q40 Cal 0.0 1.283028 00
23 6.0 0.6 LaC [y 34997301
RS 040 0.9 €. 4 8.0 1 SO00AE-D1. o
2% 0.0 0.0 C.0 [ 9] T.49977E~01
26 (% ¢] 0.0 G0 O 1a290 095801
27 Vel ¢.¢ .0 0.0 1.500D 1 E-01
28 0.0 Q.0 Cag 0a 1.12501EF QD
2% 0.0 0.& C.0 0.0 FeF9IV0E~G L
30 QA Q8. Caf 0.0 Tad@RRSEQR e
3l Qa0 0.0 €.0 0.0 1.75301E 00
32 a«0 V0 [ 1 0.0 1.2500GE 00
33 G0 6,0 C.C 0.0 9.99995E~01
34 0.0 0,0 [ ] 0.0 1.25JD0F 00
3s 0.0 0.0 (494 Vel D.99949£~01
I T SO 1%+ '+ Q. e LaRRAQRE QR e SO O S
37 0.0 0.0 [ U.0 6.85856€ Q0




PHOTON INTERACTION CROSS SECTIONS FOR Cu

GROVP GROUS LIMITS (MFV) S1G aBsS S1G PE S1G PP ENERGY NEP
— 3 1eunnQBE B 1440000F 0l 1.99101F 90 1,34B821F=03. 1. Q8Q966K 00 . 3.277436-01
2 A.unnQUf QU 100000F 01 1.81749E no 1.84R85F~03 1461565F 09 2.26653E 01

3 TeuvnaQuE O 5.00000F 00 1.36506E N0 2.729567F~03 1236276F 00 1.788528 01

4 6eunnOE QU 7.000008 00 1.49536E no 2.73015F=02 1419263F 09 1506078 01

5 SevnnCOlE Q0 6.00000F 00 1eDRG2HE NO 3.34337F=03 1402092F Q0 1.24884E 01}

6 4o ANQBE 00 S.NONGOF QU 8.21931F =01 46,32596FE=-03 Be17605F=01 140085855E 01
7 A.0800086 00 L.0QN0UFE D0 _$,73285F=n} _ __6,06552F=03  S5,.67219F=03  T.73657E p5
8 2+9NNO0E QU 3.00000F 00 3,63B67F=n] B,42T78HF=03 3¢55419F=-01 6+ 13554& 00

9 2.v 000U QU 2.50700F 00 2.27379E=n1 1413992E=02 _26159B4F-0] S.15223E 00
10 14200008 0U 2.00000F 00 1.07859E=n} 1.74470F=02 Fe04115F=02 4421143E 00
11 l.UaNn08E O 1.800006F 00 3.68840F=-n2 3.,75519F=02 _ 4.33208F=-03 3.25240E 00
12 TeUANDUFa0L 1.00000F 00 7.39520E=n2 7.39520E=02 UeD 2404878 00
33 be20008F-01 2.00000F 0] 2,09986F-n01 @ 2,0Q008R8F=01] Ue0 e 1.75353k po
14 3eUNN00F 0L 4eSONNNF=01 6.70934F =01 6.70934E=01 Ve 1.3021sE 00
15 120008501 3.000600F=01 3,384456E5 00 3.38446E 00 Ue0 1.26864F 00
16 947NQ99% 02 lesnngor=01l 1.6663%E n) 1.56635F 01 Je0 2.2724RE 00
17 6499099502 G.99999F =02 %,21352E n} 5,213%2¢€ 01 DaD 4.44T770€ 00
18 4450000802 6.99359F =02 1.74551E n2 1.74551E @2 Ve 9.6465RE (0
219, - . _3alpnpffe(Z __ _4.50000F=02 . . 5.12311E n2 6,12311E 02 - Va0 . 2.20099aE O}
2n 2eunnOVE-0c 3.00000F=02 1.98695F 03 1.,98695¢ 03 UeO 4.7T7868E 91
21 947GA9%E~03 2e00000E~0¢ #,39755E n3 9.397S5E 03 Vel 1.26726E 02

oyv



REACTION CROSS SECYIONS FOR MO 1287 1/E 37N-216 INF CIL 300K 10-3-74t3) IDEMTIFICATECK
GROUP . ToML | ELASTIC  INELASTIC ERe2h) (NgINE  ABSORPYION _ CAPTIURE (N,GaNMA)
1 3644528 00 L. 0129%4E 00 2.79272€-01  6.56719E-01  €.35338E-01  6.482656-04 £, 48265E-04  &.48265E-04
] 3.T73S5 80  1.9TCLLE 00  3.18625E-01 1.22948E G0  2.54801E-01  9.39529E-04  S.3R429E~04  9.39529E-04
3 JBGESTE CC  2.C26%0E QO 3.40842FE-0) 1.50003€ 00 C.0 1.384536-03 t. J8683E-03 1.18653E-03
4 3.906€0E OO0 2. 05434E CC 3.50987€-03 1.50003¢ 66 0.0 1e31284E-03  1.31284AE-03  1.312B0E~03
H 4.080¢1E 00 2.16645E 00 3.832356~01  1.49938E 00 0.0 1.5C60AE-03 L. 306CHE~03  1.506C4E-03
[ 431032 00 2.308428 00 4. 23009E-01) 1.47A33E G0 Q.0 - LeTR2G8E~03 | 1. T8248E-03 _ L.T8288E-03
1 4429840 €O 2.41810E O0 4.68634€-01 1.411%0E €0 0.0 2.08463E~03  2.CEA43E-03  2.0B463E-03
[ 4a30F43E 00  2.475046E 00 &#.46149€-01 1.18734E 00 0.0 238405603  2.344C%-03  2.38403E-03
$ R I29€4E 00  2.47619€ 00  1.19064F 00 6.56091E-01 Q.0 2.T20986~03 2. 12C$4E-03  2.72098E-03
10 40267726 OO0 2.400L70E 00 1.70650€ 00  1.564126-01 0.0 3.10560E=03 3. 1G%60E-03  3.10560E-03
11 ASETSSYE O  2.29943E €0 L.BOSTUE DO  4.31849E-03 0.0 3.5AAMBE-03 3. 24440E-03  3.54448E-03
12 4+C6285E Q0 2. 18GI2E GO 1.87834E 00 0.0 . Qa0 42163136-8) 4. 16513E-03 = 4.18513E-03
13 3.09C23E GC  1.9974CE Q0 1.88750E 00 0.0 0.0 $.334056-03  S.334C%~03  5.33405€-03
14 J.TUG4DE GC 1. 80450E OG0  1.893TIE 00 0O,.0 G0 S1945TE-03 6. 1948TE-03  6.194976-03
15 3.,27232 00 1.B6€2SE €O 1.89709E 00 0.0 Q.0 6.85220E-03 &, §52206-03  &.85220€-03
16 J.SHOCAE G0 2.07164E 00 L1.89979E G0 0,0 00 8. 40%537€-03  8.64033T7E~03  8.60837E~03
1t 40296%9E GO 2.41625E 00 1.86912E 00 0.0 0.0 $1412185€-02 L. 1Z1E5E-0Z 1.1218%E-02
18 4,532%0E 00  2.48507E 00 1, B3454E 80 0.0 BeB 12Z79026-02 . 1227902602 . 1.27902E-Q2
1% A EGTE4E 0C 3.084L7 O 1.TH902E 06 0.0 0.0 PedeaTLE-02 (. 48471E-02 L .464TLE~Q2
F14 S.061¢08€ 00  4,3ST34E 0O 1.24323£ 00 0.0 C.0 2:130716E-02 2. 13C16E-02 2.13016E-C2
21 TOSTEIE 00  6.64448€ 00 3.76Z25€-01 0.0 (] 3.48055E-02 3, 68C55E-02  3.68055E-02
22 $,57439€ 00  §.46563F 00  3,.37072E-02 0.0 0.0 5.50520E~02 %« 50%206~02  5.5Q%20E-02
23 SOUUA2E G0  8.93128€ 00 0.0 6.0 0.0 8.%1350E~02 6. 81381E~02 6.9133LE+02
24 894225 G0 _8.55031E G0 0.0 0.0 8.0 B.206468E~02. . 8.30888E-02  B.Z0ASBE-Q2
28 6.29411FE 00  €.1511¢E 00 0,0 0.0 0.0 1.42981E-08  1.429516~01  1.42951€-C1
is 8. 4THC%E OO0 8. CT116E 0O 0.0 0.0 0«0 2.06887E~-01 . 2, C4L87E-00  2.06887E~0L
i B.ASTTIE O0 S.L1S2% 60 0.0 0.0 Ce0 2.88481E-01 2. EEAEIE~0L  2.88481£-01
28 S.30837F 00 2. U3046€ OO 0.0 0.0 0.0 S 1S9 I8E-01  S.18818E«01  S5.15918E-0L
25 1o192%7E U1 1.C6T39E OI 0.0 0.0 0.0 C.51824E-01 8§, SLEZAE~01 8,51 824E-01
3¢ Iaf2164E Bl 9.K14R8E 00 0.0 0.0 B0 C1alBZ18E 00 1.16218E 00 1.16218E 00O
R 1452208 01 1.12613€ 01 0.0 0.0 G.0 3.95%5AE 00 3. 8%954F 00 3.95554E 00
22 B«dTTRTE Gl 1.86%61F OF 0.0 0.0 Gal 1.4C827E 01  1.4CEZIE 01l 1.40821E O&
33 S.UAGRGE 00  4.89243€ 00 0,0 0.0 0.0 $.54427E-01 9. 5442TE~0)l  9.54427E-C1
14 5.360¢€8E 00 4, %82S9E 00 0.0 OO G0 1858 856E~012 Le $2204E-~01 1. 85886E-0L
38 S.312€9E 0C  5.COOCLE 00 0.0 0.0 0.0 3.126796-01 3. 12679E~-01  3.126719€-01
LT $.519838 00  S.COKCIE 00 0.0 0.0 0.0 5.15%519€E-01 5. 19%19E~01 . 5.1%%19€-01
£ ] 7412329E 00 4. 59YSBLE 00 0e0 0s0 00 24123476 00  2.12337E 00  2.12347€ 0C
N PHOTON INTEWACTION CROSS SELTIONS
GROUP BRBYS LIMITS (MEV) SI6 ABS $16 PE 518 PP ENERGY DEP
1 1,00808E 0] 1,40000F 01 $.,051188 00 T.68392€=03 42 04390F 00 6.03664E 0}
2 B.U000VE 00 T.U0000F 0% M2 YL LT 1.05824£~02 3.302387F oo 4,06054E 01
3 7.00800E 00 B8.80000E 00 2,81880FE 90 1.31997E=02 24805608 00 3.13756€ 01
4 6.U000RE 80 78006006 00 B.48468E 00 1,57553¢=02 2.46892F 00 2+5960%E 01
] 5.30800€ 00 6480000F 00  R.14B834E o0 1.93770E02 2e12696F 00 2.18794E ¢l
1 &, 0ppt®t 00 5 800086 00  ¥.74005E oo 2.52164F-02 TTI48AE 0O 164919E 61
7 3.00008E 00 4.80000€ 00 3. 23925€ 00 3,56341E=02 1:20362F 00 102257¢E 01
[] 2 Sha0UE 0T 3,80080F 60 T TY9RBE=51 ‘.95773%»02 T.686T1E=01 F.43153R a0
[ 2.00800F 60 2250000800 $.437028=01 " 6,7T88TTE~02 4,758 4E=0) - T.TBOSTE 06
1% T<50858E 00 2 @0000€ 00 B TO659E~01 1. 0455701 2+06182E~01 6.294a4k 00
11 1400000F OB 1,56000E 00 B.68647E-01  1.96137E~0) 9450966E=013 4.89348E 00
12 T VOB0RES . JIRSTTE=GT 4, 36BYTE-D] 0,0 3. 756078 00
13 4450009E.01 T.80000E-01 2.18798E8 o0 1.187988 of 040 3.02738E 00
1% 1,05 80VETY $.%0000E~01 ¥, 581068 00 3.66108E 060 0.0 2<BSTI4E 00
1% 1450000€.0) 3.80000E~01 . 7R21TE o} 1,76217€ 01 8e0 443908875 00
1% 9. 99098E T2 T %0000E=-0] ¥ I0IBIE o1 8. ¥p35% 01 950 1.0372e¢8 01
17 &+ 999909E w02 9:99908E~02 R.49564F 02 2.49564F 02 0.0 2.080688 01
i¥ 450000E.§2 6 99959F =02 F.BRS18E 02 T 805T6E 02 9.0 4.3%a088 03
19 3,00008E202 4e%50000E~02 8.56809E 43 2.56809€ 03 9.0 9.2329;8 [
L ZsUG00%E~ P - . 53 T.S9018E 03 0.0 1.8¢8590 0
21 9:30999€.03 2+80000E=02 5.34454E 03 5.34454F 03 (1Y) T+23695% 01} -

GROUP FrLU2
1485 8SE- (1
14250 2QE~- (1
4.998C%€-C2
2504 S0E-C2
1,499 15%€-C2
4598 246-02
$.997 14E~C2
1.000 z8€-C1
5.59910E-C2
1.C00C4E-C1L
$.599 ¢LE-02
1495 ¢9E~C}
2.49983E-C1
5.C0C21E-02
1. 50CCEE-CL
34,600 1%E-01
ie332€8E-CL
3.337¢€2€-¢C2
i233329€-01
$.00CC9E-CL
€.999 T9E-C1
1. #50(2€ OC
3.49%13E-€L
1.500C3E-01
T.499 11€-C1
1.25C156-C1
T.%00CLE~-CL
1<128¢C1E o€
$« 598 S0E- 01
T+ 499951
1.75CCLE 0C
1+ 5350C0E 0C
S«$9836E-C1
1.25CC0E OC
$.5994%€E~(1
1.000¢3E €C
8. E5HSEE (T

THV



REACTION CROSS SELTIONS FOR TA=-181 ONA 4179/3 (1/% WY,

GROUP TOTAL ELASTIC
1 S.33542€ 00 2.884%52€ 00
2 5.38819E 00 2,93095€ 00
3 5.40646€ 00  2.94014E 00
4 5.35037E 00 2.90054€ 00
5 5.29575E 00  2.54321F 00
[ 5.23016E 00 2,77456€ Q0
7 5. 16894E 00 2.70815¢ 00
8 5.11832E 00  2.646S2E 00
9 S5.17051E 00  2.58658£ 00
10 5.,30116E 00  2.42891E 00
i1 5.46656€ 00 2.46832€ 00
12 5.80045€ 00 2.58876F 00
13 6.49380E 00  2.93954F 00
14 7.0249%E 00  3.25527€ 00
15 T.31235€ 00  3.413T3E 00
16 7.80648E 00  3.76794€ 00
17 8.21270E 00 4.10714E 00
18 8.25654E 00  4.17Q80F 00
19 8.12869E 00  4.13201€ 00
20 7.32670€ 00  3.69525E 00
21 5.24602E 00  3.,50206E 00
22 5.56566E 00 S.14044€ 00
23 7.56915€ 00  6.72692E 00
24 8.708625 00  7.82859E€ 00
25 9. TTL79E 00  B8.73328E QO
2% 1.060600E Ol  9.21203F 00
27 1.18297€ 01 L.02236E 01
28 1.450668 01  1.13988E 01
29 1.88596€ 0O} 1.19183¢ 01
30 2.44283E€ Ol 1.20792€ 01
31 5. T1994€ Ol  3.01349E 01
32 1.39793E 02  3.26173% 61
33 5.74142E 0f  1.12370€ 0%
34 4.59884E 02 3,81976F 01
38 1.18889€ 01  5,00265E Q0
36 1.10556€ 08  5.79734E 00
37 2.37517E 01 6.21010F 00
PHOTON INTERACTION LROSS SECTIONS
GROUP SIG ABS Si¢ PE
i 1.12757€ 01 8. 45162E-02
2 9,3863%€ 00 31.17426E-01
3 8.17623E 00 1.47974E-01
4 7.34978E 00 1, 78091E=01
5 6. 508488 00 2.211628-01
] 5.48288E 00 2.91819E-01
7 4,21052€ 0¢ 4,20527€-01L
8 3.16270E 00 5.98577£-01
9 2.48402E 00 B.25541E=~01
10 2.07T07T3E Q0 1.2887%¢ 00
Bi 2.48966E 00 2.45450E 00
12 5.18338E 00 5.183388 00
i3 1.27L09€ 01 1.27109€ 0}
14 3.835149€ 01 3.63514E 01
13 1.60859¢ 02 1.50859€ 02
16 6.95063E ¢2 6.96083E 02
17 1.91477E 03 1.914776 03
18 1.37883E 03 1.37883F 03
A9 3.5BH57E 03 3.58657E 03
20 1.07195E 0% 1. 07195 04
21 4.18723€ 04 4.18723F 04

INELASTIC
2.30005€-01
2.30003€-01
2.30003€-01%
2430002€-01
2.30003€-01
2+356491€-01
3.61347E-01
6,351 79€-01¢
1.21822E 09
2426647 00
2.93757€ 00
3.202028 00
3.54302€ 00
3.76359E 00
3.88441E 00
£,01852€ 00
4,07106€E 00
4.04103E Q0
3.74197€ Q0
3.53578E 09
2.590756E8 00
1.17577€ 00
5.6696BE=-01
5.05173E~-01
3.84499E-01
3.18601E~01
2.06091E-012
2.23796E-02
0.9
0.0
Q.9
0.0
3.0
0.0
Ced
0.0
0.0

$i6 PP

1011911
9.26893¢
8.02825E
7.17169€
6.28732E
5.19106E
3.78999E
2.54412€
1,65848E

)

{Ng2N)
9,14894E-01
1.72239€ 00
2.17828E 00
2021160E DO
2.215386E Q0
2.21288€ 00
2.09272E 00
1.82961E 00
1.35996E 00
5.97376E-0%
5.16673E-02

0.0

OCOO0NOTOVOALOODOLLOCOOROODW
.
PLOVOCOoOOOOCOOLOODIBCOOHOLROO

o1
00
00
00
00
20
00
o0
g

7.81987E-01
A,516128-02

0.0
9.0
9.0

COLoCOO

CCLCOOO

{Ny 3N}
1.29306€ 00
4.94630E-01
4, 89B29E-02

CUOOROCOALLUROLORUCODLLOOOLE
EEEEEREEEEEEEEEEEEEEEEEEEE

QUOUORDLEOCOIOTLOLOCOLCLLODOODLOCOODILD

[~ XX}
e s
COC

EMERGY DEP

1.51738€
Ve 9T0OSHDE
7.59150¢€
6419075€
4.92953E
3. 75043
2.68044€E
1+99033E
1451420€
Le31806E
1. 10891E
1.02090€
1.113583E
1.58296E
3.40173€
He45468E
1.58722E
Te95518E
1. 296728
2.58427E
50 80834

02
01
o1
oL
119
(2
(139
(431
01
01
01
1]
(] §
a1
oL
12
02
(121
02
02
02

ABSORPTION

1,09378E-02
1.04143E~02
9.05433£-03
8.22208£-03
To16743E-03
6. 02612E-03
b.22999€E-03%
7.02285€-03
7. 75000E-03
8.41064€-03
9.00811E-03
96 TOH0E-02
1.12377€-02
1.30852E-02
1.42113€-02
2.00216E-02
3,45093E~-02
$.47107E-02
5.47218E-02
956 723E-02
1.53196€-01
2.49750€-01
2.TT662E-0}
3.74861E-01
5.54010€-01
9.31386E-01
1.40002E €0
3.08550€ 00
$.94141E 00
1.23491€ 01
2.70645€ 01
B.T1759E 01
4.6LT7LE O1
4.,21586E 02
5.88649F 00
5.25827E 00
1.75416E 01

IDENTIFICATION

{N,GAMMA}
3. 43938E-03
4.,02758E-03
4.36270E-03
4.49556E-03
4.566781E-03
4.,86980£-03
5.32378E-03
6.23461E-03
7.064854E-03
7.82578E-03
B.51004E-03
9.27029E-03
1.09893E-02
L.289176-02
1+40370E-92
1.98839€-02
3.44081£-02
5. 46217€-02
5.46449E-02
9.56219E-02
1.53172€-01
2.49T46E-01%
2.7T664E-01L
3,7464861E-0Y
6.54010£E-01
F.31386E~01
1. %0002€ 00
3.08550F Q0
6.94141E 00
1e23491F 01
2.TO645E 01
8.71759€ Q1
2,58 T7LE O
4.21686€ 02
5.,388649E 00
5.25827€ 00
1.75416E OL

{NeP)
7.49840€-03
5+38674£-03
4.69162E-03
3.725526~03
2.49961E~03
1.15632€-03
9.,06226E~04
T.88242E-04
b.8L468E~06
5e84 859E~04
4.,97469E-04
%.,00317E-04
2.68381E-04
L.93470E-04
1a76338E~04
1e37747E-04
1.032356-04
8.90390E-05
1.69449E-05
5.104582~05
2,42713€~05
4,37805€£-00
0.0
0.0
0.0

OODOOOOOODP
» D)
QOO OOOOR

0.0

4179

[AA4



REACTION CROSS SECTYIONS FOR

GROUP

YOTAL
5.40325€
5.39635¢
5,36113€
5.34224E
5<31120€
5.,274%0E
5.23085E
5.17066E
5.09752¢€
5.04%50E
5.08451E
5.22048€
5.60427E
5. 97904E
6. 246128
6. TL9T3E
Fo0487HE
T.12815E
1. 15066E
T.04529E
6.65511€
7.107Z1E
8.21931E
8.31773€
8,89T713€
9.264168E
9. 42285E
Le4F8A5E
2.28076€
3. 35893E
9.46438E
1.0363%E
1. 43459E
2.02624E
1.312B4E
1.62231¢
2.83381¢€

00
[
00
00
00
00
[+14]
00
0o
a0
00
1)
80
00
00
00

00

20
00
00
90
[+1:}
00
6o

ELASTIC

2.83294AE
2.82638E
2.77765¢
2.T4216E
2.08506F
2.60769¢E
2.50410E
2.37%887¢C
2423912¢€
2,29408E
2.29888F
2.39758E
2. T4THTE
3.10B78E
3.36558¢€
3.81T735¢€
4+15356E
%.2730LE
#438600F
4.56106E
4. 64596
6.17132E
T.97551E
B.20F8LE
8. T19719¢E
9,11255€
9.28069E
1.4T7995E
2.271569€
34354888
9. 4594BE
1.01929E
1.43191F
1.92813E
1.04028E
1.14520€
1.1TTTAE

W-182

PHOTON INTERACTION CRCSS SECTIONS

GROUP

DAL NN

S16 ABS

1.15527€
9.62137E
8.38608E
T.5417T9E
6.68188E
$5.63261€
§.32979E
3.23479€
2.55T69F
2.13011€
2,55331E
$,35487€
1.33332¢
3. B6282€
1o T2536E
T.45058€
2.02999¢
1.24131E
3.83832¢
1..15999€
%.34287€E

$16 PE

B.563434E~02
1.19852€-01
1.51087€~01
1. 81890€-01
2.259308E~01
2,98297€~01
4,30158E-01
6.12726E~01
8. 458592E-01

1.32100E
2.51695€
5.35487E
1.33332€
3, 856282E
1. 72536E
T.45038¢
2. 02999
1. 24131E
3.83832€
1.15999E
4. 34287E

00
a0
00
ot
o1
oz
B2
03
03
03
04
0%

DNA 458272 (17E WY, |}

INELASTIC
3.10179€-01
3.19757E-01
3.45492€8-01
3,6 TR90E~01
4.06528E-01
4, 12492€-01
6.018657E-01
B8.991986€-01
1.52374E 00
2.33210E 00
2., 18263E 00
2.82853€ 00
2.85189€ 00
2.86324€ 00
2.8T141€ 00
2.88879E 00
2.86612€ 00
2,81669E 00
2. 71780 OO
2.41749€ 00
1.9405%€ 00
8.57537€-01
1.26897E-01
1.95267€~-03
0.0
2.0

$1G PP

1.1466%4€ O}
9.50152€ 00
8.235008 00
T.3599L€ 00
5.45592€ 00
5.33431€ 00
3.89963¢ 00
2.62208E 00
1.T71200€ 00
B8.09114E~-OL
3.83812E~02
0.¢

« 8 b e ¥ o

»

COQCODOO0OO

-

[-R-~N-X~N~3- X~ g

Ny 2R)

8.55669E-01

2,13921€
2.22802E
2.22453F
2,21330E
2.190128
2.1 2145€
1.8901 8¢
1.33288E

4.,17833E~
1.38370¢~

.0
0.0
0.0

0.0

“is e 8 % & @@

s F s e

COOQO0OACOOCACROOR

COoOO0AUAPROAVDOIVOQO

.

oo
(1]}
a3

ENERGY DEP

1.551469E
1.01924E
T+ 75907E
6.32580€
5.03504€
3.82815€
2.73295¢€
2.02673€
La64Z212€
1.33990E
1. $27864E
1. 04308€

1. PE54SE

1.668%3€
3.83875€
9. 04T BEE
1.68318E
6. 9303%E
1.38727€
2. T9559€
6. 089B4E

02
Q2
o1
ax
121
o1
ai
o1
a1
a1
o1
ol

‘ot

o1
131
01
02
ol
o2
02
02

(N, IN)
1.37816€E 00
9.51990E-02
1.89142E- 04
0.0

P

COCODOoOQUDOC

COORVLOLDRoOROLOCO

T EEEEEREX

OO AD/OROODTOEROLOQR0

CODDIDAOROROCOQRD

R EEEEEEE N

ABSORPTION

246309T7E-02
1.58098E-02
9. T748TE~03
8.06699£-03
6.31251€E-02
4.60096E~03
3.33756€~03
2.%1678E-03
1.77257€E-03
1.48104E~03
1.61514E£-03
2.36842€E~03
€. 71179€E-03
7.01448E-03
9.12097€~-03
1.55913E-02
2.9061TE~02
3.845641E6-02
4,8B194E-02
6.67432E-02
6.85747€-02
7.83620E-02
1.18897E-0L
1.08133€-01
1.17940£-01
1.29129€~01
1.42155€-01
1.45016€E-01

5.064 03602

4,25155E~02
4,8987T4E-02
1.68508€~01
2.67350€-01
2.81127E~01
2.12564E 00
4. TT118E 0O
1.65607€ O1

IDENTIFICATION

(N GAMMA)
4,21733E-03
3.82340E-03
3.66190€-03
3.60213E-03
3,503375€-03
3.31007E-03
2.96T19E-03
2.397T73E-03
1.T7257E-03
1.48104E-03
1.61514E-03
2.36842€-03
4, TLLT9E~03
7.01448€6-03
9.12097€-03
1+55913E-02
2.90617€-02
3,84541€-02
4.68194E-02
6.6T432E-02
6. 85747€-02
7.835820E-02
1.188%1E~01
1.98113E-01
1.1 7940E-01
1.29129€-01
1,421556-01
1.45016E~01L

‘5. D6403E~-02

4, 25155802
4.89874E-02
L. 58508E~01
2.67350€6-01
9.81LLFE~OL
2. T2564€ 00
4.TTLLBE 00
1. 65607 oL

(NP)
1.28833€~02
7.39200E-03
£4369066€~03
3.34667E-03
2.,20517€E-03

1406920€-03

3.16044E-04
1.894T5E-05
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
¢.0
0.0
2.0
0.0
0.0
0.0
0.0
6.0
0.0
0.0
.0
Q.0
4,0
0.0
0,0
0.0
G.0

4582

{NALPHA
9. 20899E-03
4. 59436E-03
1. T4332E-03
1.11819€-03
6.039597€~04
2.21699E-04
5+372653E-05
1+ 52T08E-08
0.0
G.0
0.0
0.0
0.0
0.0
0.0
8.0
0.0
0.0
8.0
0.0
0.0
0.0
0.0
0.0
8.0
0.0
2.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
g.0
0.0
0.0

10 CAPTURE
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
9.0
0.9
3.0
0.0
0.0
0.0
0.0

2.25553E-01
L.48514E 00
Z+T75494€ 00
1.34226€ 01
1.24218E8-01
2,17857E 02
2.89123¢ 02
2.90212€ ©C
0.0

0.0

evy



REACTION CROSS SECTIONS FOR W-183

GROUP

O @ O AN e

TOTAL
5.40213E
5.39542¢€
5.35984¢F
5434224E
5.31223¢
S5.27644E
5022874€
5.17025E
$.09930E
5.05007E
5.08413E
5.22865E
5.60727E
5.97946¢&
6.26612¢
6.74735¢
1.08743E
Tel4414E
7.13050F
6.96716E
b,66784E
T.18155E
8.45632¢E
9.84123¢
9.87290¢
9.93294¢
L.,01851€
1.06532€
1.10620E
3.48234€
3.72147¢
1e6166TE
6433056F
5.32246¢
4.55976F
5.28321¢€
1.14030¢

00
00
00
00
00
00
[¢]4]
00
00
00
00
00
00
G0
00
Qe
00
00
00
00
00
00
00
00
00
00
o1
01
01
[
01
02
01
fele]
o0
a0
01

ELASTIC
2.828B6E 00
2.826546F 00
2.TT71288 00
2.74290€ 00
2468469 00
2.60638¢ 00
2.50414€ 00
2.37418F 00
2.25951¢ 00
2.22628€ 0Q
2.28458€ 00
2458391€ 00
2.955608 00
3.26425¢€ 00
3.51069€ 00
3.94635¢ 00
4.18552¢ 00
4.20125€ 00
4416993 00
3.95279¢€ 00
3.37537€ 00
$458516¢ 00
T.63569€ 00
9.32157€ 00
9.57872E 00
9.84726EF 00
9.86467E 00
1.02214E 03
1.04235¢€ 0}
3.42687F 01
3.71463F 01
1.61526F 02
6.29091¢ 01
4.68241€ 00
3,21506E OO
3.34078E 00
3.39725¢€ 00

PHOTOMN INTERACTIOM CROSS SECTIONS

GROUP

W0 D P N

$iG ABS

1.15527¢
9.62137F
8,38608¢
T.54179E
4,68188€
3.63261E
4,32979€
3.23479E
2.55749E
2.13011¢
2.55331E
5.35487E
1.33332€
3.86282E
1.72536€
T.45058E
2002999E
1.24131€
3.83832¢
ie15999€
4.34287E

0t
a0
Q90
0%
09
00
09
[+10}
04
00
00
00
01
(43
02
02
03
03
03
04
24

S16 PE

8.63434£-02
1. 198%2E-01
1451087€E-01
1.818908-01
2425958E£-01
2.98297€-01
4.30158E-01
6.12726E-01
8.45692€-01
1.32100€ 00
2.51695¢ 20
5.35487E 00
1433332E 01
3.86282F€ 01
1.¥2336E 02
T.45058E 02
2.02999E 03
1.24134€ 03
3.83832E 03
1.13999€ 04
4, 342878 06

ONA 458372 (L/¢ WY, )

INELASTIC
2,82184E-01
2,87358E-01
3.09208€E-01
3.272328-01
3,58335E~-01
4.04965€E-01
4.,69013€E-01
5.65250E-01
6.78225E-01
B.38737E-01
1.21296E 00
1.98619€ 0¢
2464556E 00
2.T1163E 00
2.73078E 00
2.79302E 00
2.88697E 00
2.92302E 00
2.93608E 00
2.98013E 20
2.74759¢ 00
150640 00
6425365E-01
2.45715E-01
3.64021E-03
0.0

.
-]

COQOVOCODOOO

VOO QOCOOOOD

$16 PP

1. 146864E 01
9.,50152¢€ 00
8.23500¢8 00
T.3%991E 00
6,45592E 00
5.33431€ 00
3.89963E 090
2.62206E 00
L.71200€ 00
8.09114E-01
3.6386128-02
0.0
0.0
0.0
0.0
2.0
0.0
0.0
0.0
0.0
0.0

ENe2NY

4.62645E-01

2.01920€
2.25958€
2+26325€
2426224
24285016
22524 8E
2422921€
2416062E
1.98421¢
1.58578¢€

6+571354E~
3.,69169E-

0.0
0.0
0.0
Q.0
0.0
0.0
Q.0
0.0
.0
0.0
0.0
.0
0.0
0.0
0.0

00
00
[dd]
00
a0
00
00
00
(s3]
00
23
03

ENERGY DEP

1.55169€
1.01926€
7.,75907¢
5432580¢
5. 03504€
3.82815E
2473295€
2.02673¢
1.64212€
1433990€
1412764E
1.06306E
1.15549€
1.66353E
3.63875€
F.04788¢E
1.68318E
5+93039€
1.38727€
2. 79559€
60 OBIUAE

02
02
oL
o1
01
o1
01
01
o1
91
o1

{Ne3N)
1.60150E 00
2.45467E-01
3.14134E-03
3.0
0.0
0.0
0.0
0.0
Qa0

COUOOCOOOU
IEEREEEEERE]

OO0V OOO

R

CO00O00C00COOROOTCOOOOOD

I EEEREEEEEEERETREE

COCOOCOVOORODOTO

ABSORPTION

2069436E-02
1.68370£-02
1406565€-02
8.86704E-03
6.95479£-03
4093503€£-03
3.10217€-03
1.6169E-03
9.513445-04
Te42199€-04
8.131112E-04
1.20624£-03
2440619€-03
3.58106€£-03
4.85620E-03
T.97276E-03
1.49309E-02
1.,93706E-02
2.44872E~02
3.42473€-92
4.48782€-02
899864E-02
1+95268E-01
2.73954£-01
2490543E-01
2.85675¢-01
3420413E-01
4.3177%€-01
5.38438€6-01
54546698-0}
6.84605£-02
1.40301E-01
3.96329E-01
5.%0047£-01
14344706 09
1.94243E 00
8.00577E 00

IDENTIFICATION

{N,GAMMA)
4.27239E-03
3.93781€-03
3.79850E~-03
3.7T123%3E-03
3.53996£~03
3.16995E-03
2.4810L€-03%
1.55404£-03
9.51344E-04
1.462199E-04
Bel3111E-04
1.20624E-03
Z2.40619E-03
3.58104E-03
4.65620£-03
Y.97276E-03
1.49309E-02
1,98706E-02
2eH4872E-02
3.62473E-02
£.68782E-02
B.99864E-02
1.95268E-01
2.73954E-01
2.90543E-04}
2.856T5E-01
3,20413E-0})
4.31779E-01
8438438E-01
5.56669E-01
6.84405E~02
1.40301E-01
3.96329E-01
5.40047E-01
1.34470F 00
1.94243€ 00
8.00577E 00

(NP}
1.34682E-02
8,30478E-023
5.12325€-03
6,03615€-03
2.810476E-03
1,55349€-03
5.67 152~ 04
6,2B4GGE-D5
0.0
0.0

DOLO2ODAICOC
DR
COQLOoOOOoOOLOO

CoO0DOODOOOOO0OODD

COoOOULVLOLQOLOCO OO

4583

{NyALPHA)
9.20899E-03
4.59439£-03
1.74479€-03
1.11837€-03
6. 04350€-04
2422202E-04
5.40088E-05
T.62325€E-08
0.0
0.0
0.0

©
.

COORLOCOOLO0CD

COOOOOVAOALOOC

.
i=]

10 CAPTURY

0.0

DOLOCOQCOLRLODOVOCLD
POOCQCOOODODCOOO

IR

DO OOEOOIOO
COCCOROO0DOOQOD O

4.37222¢
1.890185¢
Te98101E
1.13433F
7.20313€E
0.0
Q.0
Qe 0

oc
o:
0!
[}
ol

7%V



REACTION CROSS SECTIONS FOR W-184

GROUP

TOTAL

5.40156E 00

5.39391¢
5.36216E
5.34212E
5.31109€

5,275645E |

5.22896¢€
5.16668€
S5.10349€
5.06108E
5.10882¢€
S5.28394E
5.73211¢
6, 12TT5€
63504 8E
6.T431TE
T.06955€
TeLTITTE
T.23918E
T.24464€
5.86194E
7,09838E
8.35836€
8.46076E
9. 1321 0€
9.52334F
9.75732¢E
1.01%88€
3.21716€
S5« 12959¢€
7.80033¢€
3.40319€
4.05527€
4. 26T95€
4. 42834E
4.59354E
5.67631€

ELASTIC
2.83514F 00
2.8308%E 00
2.78245E 00
24T48%7E€ 00

2+6%9038€ 00

2.61522€ 00
2,51378€ 00
2+38398E 00
2.26347F 00
2.24108€ GO
2.29583¢ 00
2.44350E 00
2488915 GO
3.25671E 00
3.463543E 0O
3.83559E 00
4.13003E 00
4.21628E 00
4.30652€ Q0
4.5TT4S5E 00
4.91879€ 00
6.18012E 00
8.11153E 00
8.35945€ Q0
3.04256E OO
3.43263E€ 00
9.66037E 00

L.00284E 0L -

3.21097E 01
5.12607€ 01
T-79779€ 01
3.38184E 00
4,01018€ 00
4.1T943E 00
4.24755€ Q0
4.2T090€ 00
%.27729€ 00

PHOTOR INTERACT ION CRCSS SECTIONS

GROUP

G~ NSWN -

SIG ABS

1.15527¢
9.62137€
8.38608E
T.54179€
6.68188E
5.63261E
4.32979¢
3,234 19€
2.55749E
241301 L€
2.55331¢
5.35487€
1.33332¢€
3.846282¢€
1.72536€
T.45058¢
2.02999¢€
1.24131E
3.83832¢
1.15999¢€
4.34287€

SIG PE

8, 63434E~02
1.198%2E~01
1.51087€-01
1.816890E-01
2,25958E~01
2.98297E-01
4, 30158€-01
6.12726E~01
8,45692€6~01
1.32100F 00
2,51695E 00
5.3548T7E 00
1.33332€ 01
3.686282€ 01}
1.72538E 02
T.45058€ 02
2.02999€ 03
1.24131E 03
3.83832€ 03
1.15999€ 04
4. 34207E 04

DNA 458472 (1/E WY, )

INELASYIC

2,48038E-~
2,51207€~

o1
ol

2.81997€~01
3.02035€E-01
3.37005€-01
3.92194E-01}
4490793E~01
8.96176E~0]

1.08234€
1.72399E
2.56514E
2.83859¢
2.85869E
2.86554€
2.87795€
2.89538€
2.91738¢
2.93303€
2.89908€
2.61892€
1.88559€

84 49002E~

00
og
20
a0

01

1.22289€-01

040

CQLOVARVOQ
DRI

OCROCO0OCO

S16 PP

1e14664E 01
9.50152¢ 00
8.23500E 00
7.35991E 00
6.45592€ 00
5+33431€ 00
3.,89963E 00
2.62206E 00
1.71200€ 00
8.09114E-01
3.636126~02

[Ny 2N}

4.36766E-01
1.70051€ 00

2.2T792€E
2+28192€
2.271752€
2.26359€
2.22108¢
2,08642F
L. 75594¢€
1.09480€

2.446591€-

0.0
0.0
Q0.0
8.0

3.0

.0
0.0
0.0
0.0

L]
Cooeooo

s x ¢ o
COoO0QOOOQ

OOOQQQ?OOQOQOO

.

ooco
DO
oo

00
00
00
Q0

o1

ENERGY Ot

1. 55169
1.01924€
7.75907¢
8.32580F
5,03504E
3,82815¢
2.73295€
| 2.02673E
1.64212€
1. 33990
1. 12764
1. 04306E
1.15549¢
1. 68853E
3,638 15¢
9, 04786€
1.68318E
6,93039€
1.38727€

2798596

8.08984E

(N, 3N}
1,83578E 00
5.90236E~01
1.06644E~02
% 00077€- 03
1. AT969€~ 04
0.0
0.0

COCOQOAUOLOOD
R EEEEEEREK
SA-N-N-N-N-J- - XN NN

-

COOLOCOUROCO0 O
R EEEEREE
CROOVDOTOOIODOO

ABSORPYEON

2.58108E-02
1.51695€-02
9.327156-03
7.69183E-03
6.03624E£~03
%,66539E-03
3.31349€-03
2.30358E-03
1.54302€~03
1.20205E-03
1.272186-03
1.85068E~03
3.67603E-03
5,4T0876-03
7.11035€-03
1.22051E-02
2,21480E-02
2.84565€~02
3,357 10E-02
4.B091LE~02
5.75619€-02
6.926176~02
1.22543E-01
1.00906E-01
8.95441E~02
9.07171E-02
9.69421E-02
1.20463E-01
6.21641E-02
3,515206~02
205444002
4. 15508E-02
4.50973E~02
8.851 44£-02
1.807956~01
3,22645E-01
1.39902¢ 00

IDENT IFICATION

(N, GAMMA)
4.4 0479€-03
4.0366TE-03
3.90171E-03
3.85248€E~-03
3.7607BE~03
3.,55465E~03
3.099156-03
2.29977€-03
1.54302€6-03
1.20205E-03
1.27218E~03
1.85068E-03
3.67603E-03
5.4T0BTE-03
T+11035E-03
1.22051E~02
2+21480E-02
2.84565E~02
3.357710E-02
4.80911E-02
5. 15619E-02
6.92617E-02
1,22543E-0)
1. 00906€~01
8. 95441E~02
9.0T171E~-02

F.694Z1E~Q2

1.20463E£~01
6.21441E-02
3.,515206~02
2.544%0F-02
%.15506€~-02
4.50973E-02
B.85164E-02
1.80795€-01
3.22645E-01
1+39902€ 00

IN,P)
1.21971E~02
6.53845€6-03
3.68220€~03
2,72116E-03
L.67161E~03
6,89052E~04
1.60009€-04
3. 72654E~06
0.0

oo
. . IR TR
YOOI OO

COoOOOCOoOLdO
o

.
CO0OOOT O

[N ~N-]
0o
OO0

DA0CO
a & 8
sSoC

0.0
0.0
0.0
0.0

4584

(NCALPHAY
9.20899E~03
4.59433€-~03
1. T4324E-03
1.1181%9€-03
6.03853€~-04
2.21699E-04
5.37265€-05
1.52708E~08
0.0
0.0
G0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
.0
0.0
0.0
0.0
0.0
0.0
0.0
G0
0.0
0.0
040
C.0
0.0

10 CAPTURE
0.0
0.0
0.0
0.0
0.0
¢.0
0.0
8.0
0.0
0.0
0.0
0.0
0.0

VOO0 OTOoCcOOOORY

OOOOOOOOOO?OOO

IR

Q.
1.41355€ Q0
3.1760%€ 00
5.926%3E€ 00
1.44300€-02
0.0
0.0
0.0
0.0
0.0

SHv



REALCTION CROSS SECTIONS FOf

GRQUP

TOTAL
5.40209E
5.39472€
5.3805LE
534154
5.31055¢
5¢27562€E
5.23103€
5.17047E
5.0899S¢
5.03834E
5.10398€
5.28285€
5.69210E
6,08919E
$435298E
64 82258E
Ta16604E
T426286E
T430226F
7.25676%
b482933E
7.05420¢
B.38737E
Boha26TE
9. 07354F
9.45980€
9. H684TE
1.00342€
2.13827€
4485301¢
3. 43307€
1.81157¢
2. 74566E
8,50182E
6.09844¢
8.17745¢
3,03415€

PHOTON INTERALTION

GROUP

o P s o o o
MEWRNEOO® R D k-

SIG A8

1.15527¢
2.62137E
8.38608E
T54L79E
$.68188E
5.63261) €
4.32979E
3.23479E
2.55769€
2.13011E
2.55331E
3.35487€
1.33332€
3.06282E
1.72536€
Te45058E
2. 02999E
1.24131€
3.838328
1.15999€
%.34287E

W-186
ELASTIC

00 2.82798€ 00
00 2.82548E 00
00 2.77788¢€ Q0
00 2,76328E 00
00 2.58689% 00
00 2.60945€ 00
00 2.50494E 00
20 2.,38874€ 00
20 2.25458E 090
00 2430029 00
09 2,43657E 00
[o]+} 2.47229£ 00
00 2.,94778E 00
(U] 3.,23659E 00
00 3.49638E 00O
00 3.94988€ 00
00 4,2T183E 00
00 4.35996€ 00
¢ 4,41836E 00
oc 4.%9651E 00
[Ud] 5.04401E 00
00 6.19647E 00
00 4.19246F 00
0o 8.36445%E 00
00 9,00680E 00
00 9.39264F 00
00 F.59614E 00
+31 9.95037¢€ 00
[*3 2.13365E 01
01 4.84886FC 0%
03 3.42870€ 01
01 1.80864€ 0)
03 2.74%564E 03
30 4.52796EF 00
00 6,566991E-04
0g 3.,55006E~01
91 2.461856~01
CROSS SECTIONS
H SIG PE
Gi B.463434E-02
00 14 19852E-01
00 1.51087E-01
00 1.,81890€-01
00 2.25958E-01
oo 2.98297€-01
[11+] 4430158E-01
g0 6.12726E=01
o0 8.45692E-01
00 1.32100€ 00
00 2.51695E 00
a0 5.35487¢ 00
o1 1.33332€ 0Ot
01 3.86282€ 01}
62 1.72%536¢ 02
02 T.450%8E 02
63 2.0299%E 03
03 1.24131€ 03
03 3.838328 03
0% 1. 15999 04
04 4. 34287 04

ONA 4586/2 (1/F WTa )

INELASTIC
2,04071E=-01
2.10316E-01
2.31256€-01
2.50386€~01
2.836458-01
3438065E~01
4,28376E=-01
5.87T164E-01)
9.0457TE-01
1.37688E 00
2.19051€ 00
2.90376E 00
2.34079€ 00
2.84734E 00
2.84978E 00
2.86087E 00
2.87377€ 00
2.87740E 00
2.853718 00
2.62000€ 00
1. 73493E 00
T.94458E-01
9.28611E-02
0.0
0.0
G.0
0.0
0.0
0.0
0.0
0e0
0.0
0.0
0.0
0.0
Q.0
d.90

S16 PP

1a14864E O}
9.,50152€ 00
8.23500& 00
7.35991¢ 090
6,645592€ 00
5.33431E 00
3.,89963E GO
2.62206E G0
1. T1200€ 0O
8,09114£-01
3.5636128-02
0.0

LR OODOO
D)
Qoo CORDD

(N, 2N
2.67296E-01
1.23138€ 00
2.22157€ 00
2.32310€ Q0
2.32885E (0
2.32605€ 00
2.29446F 00
2.19224E 00
1.92917¢ 00
1360018 00
4.75678E~01
5.015145-03
0.0

EEEEEEEEREEEEEEREEEEDRD
VOO VRUCLOOLODOOOOIOOTCOLLO

COVOOOVO0OLAODOCOOLLOLLIDO

{Ne3N)
2.07869€ 00
1. 11406€ 00
1221779€-0L
1.82195E-02
5.99266E-03

DEEEEEEEEEEEEEEEEEEEE

COCOLLLOCOVUODOLYTLORLLOLOOODOC

VOO0V LLOCOLDODOOOOOLDOODGDDODD

ENERGY DEP

1e 551892
1.01926F
7. 75907E
6.32580€
5S¢ 03S0HE
3.82815¢€
2.7329%¢
2,02673E
1.64212E
1.33990E
la12764E
1043066
1o 15549¢€
1.66853E
3.636875E
9.04786E
1e68318E
6.93039€
14387278
20 7195598
6. 0B9BAE

02
02
a1
[]3
21
01
0L
01
0}
(23
o1
o1
01
o1

ABSGRPTION

2.40672E-02
1+34900€-02
8.02489E-03
te55004E-03
5.17922E-03
4e35451E~03
3.25380E-03
2+32376E-03
1.52723€~03
1.16580E-03
1.22624E-03
1.78108E-03
3.53815€-03
5.25925€-03
6.82768E-03
Le18315€-02
2.04411E-02
205498902
3.01849E-02
4,02481E-02
5.03862E-02
6+3073%E-02
1.02067€-01
T.62293E~-02
b6 TH49E-02
$.71598E-02
7.03353E-02
843849502
44,62420E-02
4.14693E-02
4.3T441E-02
2.92608£-02
1.95211E-02
3.97366€ 00
5.433458 00
7.822448 00
3.00953E8 02

TOEMTIFICATION

{NyGAMMA)
4,4998815-03
4. 13285€-03
4. 00453E~-03
3.95826E-03
3.86919€-03
3.566336E-03
3.18239€-03
2.32358E-03
1.52723£-03
L, 16580E-03
1,22624E-03
L.78108E~-03
3,534§5€-03
5.25925E-03
6.32768E-03
1.18315€-02
2.,04411E-02
2.56989E-02
3.01849E-02
4.02481E~02
5,038628-02
6.30735€-02
1.020567€-01
7.62203€-02
5,67449E-02
6,71598E-02
7.03353E-02
3.3 8495€-02
5. 62620€-02
4.148693E-02
4.3 T4%1E-02
2.926035E-02
1.95211E-02
3.971366€ 00
5.43345€E 00
7.8224%4E 00
3,00953E Q1

{NyP}
1.03394E-02
4 T6277E-03
2.,27711€-03
1.47419E-03
7.06420E-04
1.69447E-04
1. 767 70£-05

4588

(N ALPHA)
9,20899€E~-03
4,59433€-03
1. 74324E-03
1.11819E-03
6.03609E-04
2.21704E~-04
5.37265E-05
7.52T08£-08
0,0
0.0
9.9
0.0
0.0
[ (]

0.0
0.0
0.9
Q.0
0.0

0.9

10 CAPT
0.0
00
0.0
0.0

OO OODVUODOLDOoOECO00
DEEREEREEEE
COO0ODO0OROBHOSOLO0CCO

(=]

Je0
Be296201
3.349921
de310521
5.,886891
4824041
1.72516¢
0.0
0.0
0.0

9vv



REACYION CRCSS SECTIONS FCR

GROUP

Bol: B N I SR VTR

23
24
25
26

27

28
29
310
31
32
33
34
35
36
37

TOTAL
5.87824F
5.64506 ¢
5.42713€
5.3408b6EF
5430084 €
5.22528E
5.,17345¢
S«14734E
5415393
5.28034E
5452930F
5.95362€F
6.8721%E
T56TT2E
T+6T180E

T.80692€ .

T«34364E
T.02418E
£.09555E
5«3Lk136¢E
5.29634¢E
T.11919€
Q. TB6LBE
1.11635€
1.1Xk%1E
1.00958E
1.09220€
3.12781¢
1.13446E
1.12008€
1.319856F
1+.119B4E
1.12010F
1.12061E
1.12150E
1.12288E
1.1336 1€

00
o]¢]
00
00
Q0
a0
i 14]
[e]¢)
00
00

ELASTIC

3.37317¢
3.16294¢F
2.93616¢
2.84690¢
2.80518¢F
2.73653¢
2.69799¢
2.4TF172E
2.68765¢F
2 T9397E
3.04311¢€
3.646216F
4.,40796¢F
5.09208¢
5.41974F
6.23716F
6445161 F
6.33841F
5.49363F
4.93877¢
5.19626F
To L1505
9.78181F
Lebi604E
1.110%4¢
1.30934¢
1,09181¢F
L.12743¢€
1.13414E
1.11998¢
1.11987¢€
1.1194SE
la1194LF
1.11941¢€
1+31940F
1.11940F
1.11935¢

PHOTON INTERACTYION CRUSS SECTIONS

GROUP

Q0w O N e

SI6G ABS

1.38949¢
1.16260¢E
1.01852¢E
9420140
8.20168F
T.01530E
5.54601E
4. 30275€
1.57207¢
3.228B08E
%4.1B019E
8.75542€
2.14943F
6406348E
257521
1.06105€
1.25812¢
1, 80630€F
5.T08B9€E
1.63434E
3.84208%

ot
13
ot
ac
ac
00
Q0
ed¢]
0e
oc
00
0¢
01
a1
g2
03
03
Q93
03
04
[¢L]

Q0
Q0
o0
0
o0
Q0
o1\]
o
Q90
(1Y)
1]
a0
00
8o
ao
0o
]
]
00
[¢1]
oo
oo
a0
o1
at
01
01
Qi
oL
ol
91
¢33
133
o1
[31
a1
o1

Si16 PE

1.38995E
1.93633¢

=01
-0t

2,43801E-01
2.93227€-01
3.63853€-01
4$.81208E-01

6.9772%¢€
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1.84046E
1.20717¢
9. 18441E
7.48210E
5.94858E
44 52666E
3. 23645EF
2.40293¢F
1.95637E
1e51986E
1. 4137LE
1.338044¢
1.69306¢
2. 4964BE
5¢39139E
1.28794E
111677
9+ 95759E
2.0645%E
4.08519¢
5. 78363E
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ot
Qi
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¢33
Q2
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o1
Q2
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1487823 Q0
9.89647E~01
1.22885E~-01
7.19839E-05
0.0
0.0
3.0
0,0
0.0
0.0
3.3
0.0
Q.0
0.0
0.0
0.0
C.0
0.0
0.0
0.0
3.2
0.0
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IEEEEEREEREERX
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ABSORPTION
1.432912€-04
1.,56885E-04
1.83303F-04
1.90857¢~0¢
2.01502E~04
2.15530€-04
2.33783€-04
2. 60435F-04
2.90127F-04
3.23203E-04
3.60050E-04
4.12318E-04
5. 126 T6E-02
6., 01049E~04%
6.70219E-06
8,57313E-04
1.141326~-03
1+31461F~-03
1.52212E-03
2.28286E-03
3,78554€-03
4.136556-03
4.25433€-03
3.07118E-03
4.681L47€-03
2,35331€-03
3.94834£-03
3.81380£-03
3.20186E-03
F.TSTOTE-D4
1.87472E-03
3.,90784E-03
6.81861£~03
1.20370FE-02
2.10026E-02
3.46272E-02
1.42638E~01
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REACTION CROSS SECTIONS FGR

GROUP TOTAL
i 5.,92839E
2 5.96TBLE
3 5.96221F
4 5.91719€
1] 5.87437E
-3 5.84648F
7 S5.82435€
8 5.82380E
9 5.94347€

10 6421936E
1i 6.53468E
12 6.90858¢E
13 T.%20764¢E
i4e 7.73785E
15 7.923664E
16 8.13981E
17 Te99640¢
18 7.82580¢
19 T.64182¢F
20 6.858946¢€
2% T T1096F
22 9.90383¢
23 1.10967€
24 1.281601€
2% 1.337B4E
26 1.37672¢
27 1.40050%
28 1.45249E
29 2.06792€
3¢ 2.55059¢E
3t 5.16500E
32 1.06397E
33 8.93874¢
34 1.18419¢F
35 B8.28425E
3% Ba51056F
37 1.01423¢

PH¥OTCN INTERACTION

GRO

DR N R v

up

1.69613¢E
l.42188¢
e 26919E
1.15808F
1,04337€
9.09659€
T.42788€
5.05247¢
5.30622E
5.20748F
7.300374E
1.51450¢
3.57998¢
9.692838E
3.95264F
1.08859E
1.03455¢E
3.03236E
9. :8505E
2439695E
3.37333F

SIG ABS

a0
00
00
00
0o
00
20
00
30
00
00
00
00
00
00
jele]
00
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00
00
00
00
Q%
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o1
n
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g1
o1
o1
91
o2
ol
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00
00
a1

£33
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ot
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01
30
og
4]
a9
[
04
04
61
[
02
a3
03
03
03
04
04

ELASTIC
3.12410F
3.08888¢
3.06626F
3.05427¢€
3.03723°F
3.01478F
3.00502¢
2.91861E
3.03434¢
3.35931¢
3.67490F
44029008
4eHh44659E
4,.72388€
44884063F
5+ 00950€
4.7617TTE
4.55956¢F
4.39533F
4,37235¢
5.84595F
8.69065¢8
1.05890¢
1.18504¢
1.29804E
1.32467€
1433940¢F
1.36475¢
1.88933¢
2.25060F
4,01575¢€
5.99%16¢E
2482995¢
1.44330¢F
TeT3726E
T.87249F
T.88515E
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01
01
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(2
91
01
o1
a1
¢o
00
a0

INELASYIC
3,00006E-01
3s00004E-01
3.00554E-01
3.02785E-01
3.05999E-31
3.14041£-01
3.60267E-01
3.70007£-01
3.642645-01
4455608E=-014
T.55098€-01
1.59941E 00
2.39745¢ 0C
2.4806LE 00
2.50159€ 30
2.58511F 00
2.664598E 00
2.671791E 00
2.65616E 00
2.13586E 00
1.71153F 00
L. 06985E 00
3.11078E-01
TeT12346E-02
1.97601E-0%

[a N RoNeRoNo Yol NalwNoNe]
CCOoOVUoCLOROD

U—238 ONA 4187/1 (L/E WT, )

{Ny2N)

2.38186¢E-
4e25603E~
7.51839¢E~
8.93530¢€-

1.07220¢8
Le27925¢
1e44023E
1.57292F
1.57184E
L.420Q4E
1.14342€

a1
01
23
o1
aQ
Q0
a0
90
00
Q0
oc

4018464E-0}

4.08822€-

.
(=3

DOCOVOCOLOOODDLOL OO OO
EEREEEEEEEEEEEEEEEEEEEREE

COO0O0O0ORAULOLDLOCODOLDODQ

o8

SI1G PE

2.44171E-01
3.387768-01
4.26725€-01
5. 13%16F-01
be 37336E-01
8.44786E-01
1423053E 00
1. 76395€ 00
2.42591F 00
3.78935E 00
7.23740E 00
1.51450€ Ol
3,579988 Q1
9.59288E 01}
3. 95284E 02
1.08859E 03
1.03%55¢ 03
3.03236F 03
94185058 03
24 29695€ 04
3.37333F 04

S1G6 PP

Leb7176F
1.29801¢
1e22€52F
1.10670F
DeBLBITE
8.25181F
b.19735¢E
4429 152E
2.88C31¢
L.e1813¢

be333918~

01
01
01
o1
00
[1]¢]
o0
00
(9
jeld]
32

ENERGY DEP

2.21710E
1.45739E
1.11396¢
9. 10218E
T.25822E
5.53674E
3.97611E
2.97298E
2.44240¢
2.06840¢8
1.90338¢8
2.00349¢
2.50485¢€
3.85241F
8.22191¢
10 39336E
8.59488¢F
1.67301¢
3.32613F
5.85824€
4.82875E

02
02
02
0t
01
o1
01
01
139
0t
01
Ok
0
(29
oL
02
ot
22
02
02
02

{Me3NY
3.978526-C1
8.30878E-01
6.10692E-01%
5.08423E-01
34 18698E~01
24239028-C1
4.151665-02

oo wOooCOoOoDOw
REEEEEEERE
CO0OCOOUWOoOQOO

[ e X
» a0
[+ X<Na]

COOODOLCLOUOOOLOT
QOO OoLCOo LD &

SUM FISSION
1.36589E 00
1.31975¢ 00
1.22967E OC
1.15476E 006
1.37654%F 0G
1.01044F 00
9.72873E-01
9.57337E-01
Q.67870€~CL
Q.69L57€E~014
9.54885€£-01
8.53845E£-01
5455665E-01
5421268E-01
5.22132€-01
5.23782E-01
5.35245E~-01
5.43701E-01
5+38049E~-01
2.38291E~01
B8405089E-03
$.67602E-05
0.0

0.0

Ve

0.0
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1.38825F 00
1.32257€ 00
1.23285E 00
i.15818E 00
1.08025¢ 00
1.01450% 00
9.77323E-01
Fe62259£-01
9.73222€-01
9.74898E-01
9.61259€-01
8,61711E-01
5.55602€-01
5¢33364E-01
5.37422E-01
5.45192E-01
$.69652E-01
588323E-01
5 92329E-04
3.50748E~-01
1453480E-01L
1.43526E-01
1s94611E-01
2432440E-01
3.97790E-01
5.00520£~01
6.180458-018
B8.774428-01
1.58595¢ {0
2499992EF Q0
1.15525¢ 04
4e4%40508 01
6.L0879E 91
1.03986E 02
5¢46986E-01
6.38069E-01
2.25736E Q0

CAPTURE
2.35160E-03
2,82144E-03
3.19042€-03
3.42206E-03
3.71189E€-03
4.05051£~03
4.44639E-03
4092207€-03
5.35224E-03
S.74126E-02
6437314E-03
7.86589E-03
9.93TL{2E-03
1.20960E-02
1.52894E-02
2.14107€-02
3+444264E-02
4o46217F-02
5442802E-02
1.12457€-01
1.45440€-0t
1443459E-01
1.946131E~0L
2432440€-01
3.97790E-01
5.00520€-01
6.11J4%E-01
8,775428-01
145B4%95E 00
2.99992E OC
Lo 15525 01
4.44)56E O
6,10879E 01
1.03986€ 02
5e46986E-01
6.38069F-01
2.25716F 00

4187

NU
4.97402E
4.66122€
4.48373¢
4.491124¢E
4.32576E
4,21995€E
4,08496 €
3.90014E
3,74T19E
3.63137E
3e52414¢F
3.40134E
3.19549¢
3.,05597¢
2.98115¢€
2483711 E
2.70091 €
2.64372¢€
2.,80954E
2.54452E
2.45075¢F
2390708

CoOwoooDLoQQO
R
20O ROO0QD

oo
00
a0
tle]
00
90
90
00
00
fe1d]
o0
oo
09
[o3¢]
0g
00
00
299
Q0
o0
¢o
de]

$+85898E-07
Se43594F-0¢4
1.22725€-03
2s215138~03
3.60660E-07
5¢50937€-02
1.3071948-0;
3.91264F-02
1.08586E-02
3¢89613F~02
1e042208~-01
9.834508-02
1.67G24F-C2
1.046614F-5]
2.05689E~01
1.96185E-01
1e32458E~-03
1.16525€-02
1e15617€-02
3.71224€-03
2499C58E-04
Ve62510E~04
3.12602€E-04
3418679€-05
3.875025-0¢6
1s07937E-06
3.,086495€-03
2.38529€-79
3.427108~-10
2e64987E-13
3e¢5B666E~12
5.6134631E~43

ogv



REACTION CRGSS SECTIONS FOGR

GROUP

WP N

1o
it
12
13
le
s
16
17
18
ig
20
21
22
23
24
25
26
27
28
29
30
N
32
i3
34
35
36
37

TOTAL
6.25TL5E
6.12497E
6,03698¢
5.99792¢
5.93362€
5.84818E
5.84072€
5+89593F
6.02446€
6.21334€
6.40994E
&. 1929 0€
T242960E
T.79082€
7.9346 7€
T1.99620F
T 76020
T.60429F
T.47034€
T.25%63€
T.77244E
9. 74538E
1+ 13496E
1.236%38€
1.33388E
1.20134%E
1.21506E
1.29111€
1.38081F
1.47222€
2.010%51€
2.16287€
1.98613F
1.50402E
3.382062¢F
1.92523F
1.18195¢

90
Qo
20
09
00
20
[+o]
[+1¢]
00
00
11}
00
00
00
ele}
o0
00
00
00
0c
[s]s]
[e1s}
13
<1
o1
01
01
Ol
01
o1
12
ot
oL
01
o1
02
03

ELASTIC
00

3.13883E
3,07541FE
3,01883E
2.99883¢
2.96730F
2.94561€E
3.01740€
3.12390¢E
3.265609E
3.46509E
3.65655¢
3.,85436E
4.113865F
4,39053¢
4.52287E
4.52852¢
4.23923F
440QT016E
3.99063F
4.08BTG3E
5.09419F
7.53302¢€
9.21278E
1.016460¢€
1.09174E
9+93064E
1.00581F
1.0%5918¢F
1.0682%F
1.06662F
1.58126¢
2.0274SE
Le43645¢€
9.32558¢F
1.0&6}08E
1+23598E
8. T9669F

OFOTON INYERALTION CRCSS SECTIONS

GROUP

O O W e

SIG ABS

1.76103F
1.48952F
1.32298€
1.20927E
1.09406E
9.56804E
7.83233¢€
6,42F15¢F
5.89272E
S.45231€
T+340566¢
1.659846F
3.94950¢€
1.05872¢
4,22847E
9. 72665E
1.09569€
3.25378¢
9.9569BE
2:43464F
3.,58525¢€

[e]¢]
oo
00
0g
00

[i1e]
co
Qo0
GO
a0
oo
oo
o0
30
oo
[639]
Qo
afed
Q3
cg
oo
ol
ot
a0
[¢31
431
ot
133
01
01
Ct
j1¢]

A3
[+14]

S16 PE

Z.6TLT4E-0}
3, 11935E-01
4.68853E-01
S.64454E-01
T,01210€E~01
9.27264E-01

1.34233€
1.931910¢
2.65787€
4.15217€
T.87972E
1. 65986E
3.94950¢€
1.05872E
4.22B4TE
9, T2665E
1.09569€
3,25378E
9,95698E
2+43464E
3.58525E

00
20
G0
00
00
(131
113
02
02
62
03
03
03
04
0%

INELASTIC

2,12817€-01
2.18192E~01
2.22782€E-01
2424495€E-01
2.117938-01
2.0235%E-01
1.85627E-01
1.75642E-01
1.84G74E-01
2.33943E-01
3.53769€E~01
T.79804£-01
1.54714E 00
1.66102F G0
1.66102E 00
1,65851E 00
1.63156E 0G0
1.58740E 00
1.52579E 0C
1.32910E 00
9,45469E-01
5.21094E-01}
3.52926E~01
2.6T7449€-01
2.31220E-01
2,11301E-01
1.61T06E-01

cCoocooQooQ
NEEEREEEEE

COLOOORLLOQ

S1G6 PP

1.73431E
L+45232¢
1.27€09¢
1.15282F
1.02 294E
B.62C78E
6.49001E
4.50806¢F
3.03485¢
1.50014E

6,69367E-

0.0
Q0.0
6.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

“1 31785E-02 "

oL
at
a1
o1
01
oo
[+]e}
30
[e]¢]
00
02

PU=23S DNA 453970 (1/E wT, )

(N, 2N}
2.19600E=-02
1.03803E~01
1.76772E-01
2.,03982E-01
2.27115€6-01
2+37354E-01
2435283E-01
2.26888€E-03%
2¢12824E~-0C1
1.92628E~01
1.6871B9E-01
1.15177E-01
1.08133E~C2
0.0
0.0
3.0
0.0
G.0
0.0
¢.0
2.0
0.0
0.0
0.0

<
.
(=]

QOO0 oOOoOQOO
R

Caoooaweoo

ENERGY DEP

2429628€
1.51049E
1. 15549€
9.44690F
T+53T44E
5. 15202€
4. 13155€
3.09185€
2.54693¢
2.16583F
2.00412E
2. 13990F
2.72099€
4, 18603F
9. 79697E
1.262869E
9.09752¢€
1.79419E
3.560460F
5¢9956TE
5.04486E

02
o2
02
o1
01
01
(121
01
01
+33
o1
01
119
(¢33
o1
02
0l
92
02
02
02

CQLVOoACQLOLACOLOLUOROROLUOQORQ

R E Y e

N,y 3N}
F.54764F-02
T.778B0SE-02
3.76572E-02
2.2851 2E- 02
1.09028E~Q2
2.36157E-04

LO0AUROQLTQEIVOOLIODOLORaUOQ

SUM FISSION

2.67042F
Z.59895¢
2.55686F
2.52943¢€
2,49728E
2.45386F
2.39650¢
2.36592F
2.35836E
2432211E
2.23163¢
2,04266E
1.757& 7€
1,73923€
1.75078E
1+8091TE
1.88931¢
1.94526E
14948B61E
1.81836¢
1.6646TE
1.52874E
1.55210F
1.65416€
1, 71985
1.48759¢
1.43647C
1,68602E
2.30321F
3,01937E
3.55%07¢
1.19903E
4.30788¢
4.15697€
1.8T1T3E
1,231 748
8.00281¢

a0
Qe
00
00
00
00
[+J4]
[+ 1]
o0
00
elo}
00
o0
o0
a0
a0
a0
o0
00
oo
a0
00
els]
[]e]
0
00
0g
00
[o]:]
00
00
0g
30
00
ot
02
02

IDENTIFICATION
ABSORPTION CAPTURE
2.78806E 00  1.17640E-0L
2.64980F 00  5,08463E~02
2.5B094E 00  2.43799£-32
2.5477TE 00 1.83355E-02
2.51052€ 00  1.32359E-02
2.46263E 00  8.96296E-03
2.40261E 00  5.91211E-03
2.36953E 00  3.57905€-03
2.36057E 00  2.21052E-03
2.32368E 00  1.57T740E-03
2.23284F 00  1.21379E-03
2.04356E 00  9.04686E-04
1.75800F 03  5,23907E-04
1.73927E 00 3.80842E-05
1. 75078 00  C.0
1.80917E 00 . Q.0
1.88941F 00  1.06435E-04
1.94653E Q0  1.264586-03
1495392E 00  5.314656-03
1.83850€ G0  2.014306-02
1.73218E 00  6.751576-02
1.69127€ 00  1.62529E-01
1. 78393 00  2.3182VE-0i
1.932426 00  2.T8255¢-01
2.19014E 00  4.70295€-01
1.871506 00  3.83912€-01
1,93878E 00  4.364312E-01
2.30610F 33 6,230826-01
3,12603F 00  8.228166-0L
4,055%4E 00  1.,03657€ 00
4,29248E 00  T7.37416E-01
1.35421F 00 1.55182E-01
5,49686E 00  1.18898¢ 10
S.FL4STE 00  1.55780€ 00
2.32158E 01  4.49851€ 00
1.82163E 02  5.89896F Of
L. 173156 03 3.72869E 02

4539

TSV



REACTIUN LROSS SECYIONS FOR PU=23G ONA 4539/0 {1/€ wWT. ) IDENTIFICATION 4539

GROUP (N, GAMNA) (N,P) {N,0) (N, T} {NyALPHA ) NU 10 CAPTURE 10 FISSION CH1

1 0.0 3.10627F-02  1.534776-02  3.32818€-02  3,79482E-02  5.38626E 00 0.0 0.0 1.8214BE-05
2 0.0 9.60168€-03  4,.81296E-03  1.01389F-02 2.62928E-02 5.10331F 00 0,0 0.0 6.30096E-05
3 0.0 3.69583E-03  1.57564TE-03  3,882436-03  1.49262E-02 4.94320F 00 0.0 0.0 5.4TT0LE-05
4 0.0 2.55135E-03  1.29627-03  2.66164E-03  1.182626-02 4.B7639€ 00 0.0 0.0 3.79023€6-05
5 9.0 1.65997E-03  8.56515E-04  1.75998E-03  8.95943E-03  4,7937Y6% 00 0.0 0.0 1474308F-04
6 0.0 9.57148F-04  5.15229E-04  1.04381E-03 6.446TBE-C3  4.69848E 00 0.0 0.0 1.87560E-04
7 0.0 5.49202E-04 2.28360E-04  5.70849E-04 %,563T0E-C3  4.S8778E 00 0.0 0.0 6+49679E-04
8 0.0 2.03634E-C4  2,80170£-05  3,03358F-04  3,044050~C3  4.62776E 00 0,0 c.0 1.234565-C2
9 0.0 2.54212E-05 0.0 $,08423E-05 2.13426E-C3  4.27709E 00 0.0 0.0 2.17493£-03
10 0.0 0.0 0.0 0.0 1.5T7406-03  4,14170E 00 0,0 0.0 3,56144E-03
1L 0.0 0.0 0.0 0.0 1.21579E~C3  4,01891E 00 0.0 0.0 5.54553F-C3
12 0.0 0.0 0.0 0.0 9.,04886E-C4  3.88317€ 00 0.0 040 1.334376-C2
i3 0.0 0.0 0.0 0.0 5.239076-04  3,6966BF 00 0.0 6.0 4.036166=-C2
1% 6.0 0.0 0.0 0.0 3.808426-05 3,57600F 00 0.0 0.0 1.12583E-02
15 2.0 3.0 0.0 6.0 0.2 3.507568 CO 0.0 8.0 4. 064810E-02
16 0.0 0.0 0.0 0.0 0.0 3,37605E 00 0.9 0.0 1.08479E-01
17 1.06435E=04 0.0 0.0 0.0 0.0 3,25123E 00 0,0 0.2 1.02084E-C1
18 1.26458E-03 0.0 0,0 0.0 0.0 3,20014€ 00 0.0 C.0 1.52716E-02
19 5.31465E~03 0.0 0.0 0.0 0.0 3.15731F 00 0,0 0.0 1.07548F~01
20 2.01430E-02 0.0 0.0 0.0 0.0 3,065338 0C 0.0 0.0 2.081728-03
21 6.75157€-02 0.0 0.0 0.0 0.0 2,96849E 00 0.0 0.0 1.90745£=01
22 1.62529€~01 0,0 0.0 8.0 0.0 2.89596F 00 0.0 2.0 1.21686E-C1
23 2.31827E-01 0.0 0.0 0.0 0.0 2.85801E 00 0.0 840 1.06413E-02
24 2.78255E-01 0.0 0.0 0.0 0.0 2.85979E 00 0.0 0.0 1.08085E-02
25 4eTO295E-01 0.0 0.0 0.0 0.0 2.85380E 00 0.0 0.0 3.62119£-03
26 3.83912E-01 0.0 0.0 0.0 0.0 2.85150€ 00 0.0 0.0 3.01206F-06
27 ©.34317€~0f 0.0 0.0 0.0 0.0 2,85062E 00 0,0 0.0 9.91074E-04
28 6.20082E-01 0.0 0.0 0.0 0.0 2.84903€ 00 0.0 0.0 3.908818-04
29 8.22816€-01 0.0 0.0 0.0 0.0 2.84834F 00 0.0 0.0 5.91504E-05
ig 1.03657€ 00 0.0 0.0 0.0 0.0 2.84814E 00 0.0 0.0 1434242E-05
31 T.3T416E-01 0.0 0,0 VoD 0.0 2.84805€ 00  1.02437E 01  9,42018F 00 &,98494E-C6
32 1.55182E-01 0.0 0.0 0.0 0.0 2.84801€ 00 3.55363F 01  3.65611F 01 3.95068E-C7
33 1.18898E 00 0.0 0.0 0.0 0.0 2.84800E 00 6.31272E 01  8,73135F Ol 5,46461€-08
34 1.55760F 00 0.0 0.0 0.0 0.0 2.84800F 00  1.75432F 01  2.174768 01 1,28759f-08
35 4.49851€ 00 0.0 0.0 0.0 0.0 2.848008 00 0.0 0.0 1.57754E-09
36 5.89895E 01 0.0 0.0 0.0 0.0 2.84800€ 00 0.0 0.0 2.62686€-10
37 3.72869E 02 0.0 0.0 0.0 0.0 2.85217E Q0 0.0 0.0 0.0

eV
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APPENDIX B

Listing of Response Functions

This Appendix contains a listing of response functions imcluded

with this library as material 1. The responses are given as a function

of group number (neutron groups 1 through 37; gamma groups 38 through

58) and as a function of position as follows:

051

OS2

P0S 3

POS Y

PO35

BOS &

2087

POS 8

POS 9

20510
FOS5 11
POSYZ
POS13
POS 14
POSTS
PO5SY6
o517
POs18
20519
20520
POS21
POS 22
POS23
POS 24
POS 25
20826
POS 27
FO528
POS29
POS 30
POS 31
POS32
FOS33
POS 34
POS 15
POS36
POS37
PGS 38
POS 39
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N
G
N
H
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NEUTEON KEAMR
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KA
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R O xR

&
S

(612
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K
Ca
PE

HENDERSON N FPREFE-IN-AIR TIS KERMA
HENDERSON 6

NEHTRON
NEGTRON
NEUTAON
NEUTRON
REUIRON
NEUTIRON
NEUTRON
NEUTRON
NEUTRON
NEUTRON

KERHEA
KERMA
KERNKA
KERMA
KERMA
KERMA
REENA
KFRMA
K ERMA
2AMA

GAMMA KERMA
GAMMNA KERMA
GAMMLE KERMA
GAMMA KEIMA
GAMMA KERMA
GAMME KERN2A

GAMEA KE

TMA

GAMMNMA KERMA

GAMHME

ERMA

GAMBA KERNA
GAMNA KRIMA
GAMBMA KERMA
GANMA KERMA
: GAMMA KIRMA
SNYDER-NEUFELD N TIS DOSE

FREE~IN~-AIR

SNYDER~BUXIER ¥ TIS5 DOSE

ARRAY

MATERIAL

1 READ FRON CARDS

3538 ENTRIES READ

TIS KERMA

RADS/ (N/CH=w 2)

RADS/ {G/CH=# 2}

(EQUIV 1MEV N/CM¥¥2) s {N/CH®*2)
(RADS-5I)/ (N/CHA®ZY
{RADS~SI)/ {C/CN%%2)
RADS/ {N/CH** D)

RADS/ {G/CH=* 2)
{RADS/ATON) 7 (N /CH™* 2%G)
(RADS/ATON)/ {N/CH=x 2%G)
{RADS/RTOM) / {F /CH#¥% 24G)
(RADS/ATOM) / {¥F/CMAR %G
(RADS/ATONY/ (N /CH% % 2%5)
{RADS/ATOM) 7 (N /CHE % 22G)
{RADS/ATON) / (N JCH% 4 2%G)
{RADS/RTON )}/ (¥ /C M=% 3 4G)
(RADS/ATON) / (N/CN* % 3% ()
{RADS/ATOM)/ {N/TH®* 2%G)
{RADS/ATON) /7 (N /CME%22G)
(RADS/ATOMY / (N/CH=*225)
(RADS/ATOM) / {8 /CHY % 25:3)
{RADS/ATON} / (N /CH>%245)
{RADS/ATOM )/ (G/CN** 2%G)
(RADS/ATON Y}/ (G /CH¥ ¥ 2%G)
{(RADS/ATOM) / (G /CMmE 245y
{RADS/RATOM)/ {G/CR¥ % 27()
{RADS/ATON) / {G /Chx & 2%5)
(RADS/ATON)Y / (G/oM** 2%G)
{RADS/ATONM )/ (G/CEF*215)
{RADS/ATOH) / {G/CMe ¥ 23GH)
{RADS/ATOM) /(G /CH*> 2 Gl
(RADS/ATON Y / (G /CHE = 219G H)
{RADS/ATOM) / {G/CHKR 2 2GN)
{RADS /AT OM) / {G/CN%% 2% GH)
{BADS/ATOM) / {G /CH*s 2%GH)
{RADS/ATOM) / {G/CH%* 2 ¥GM)

RADS/ {(N/CM % D)

EADS/ {N/CH#% 2)
EADS/ (G/CM*» 2)
REN/ (H/CHx*2)



pos.

WX NN EWN -

w5 % & CROSS~SECTIONS

GRP. 1
6.39549E~09
0.0

2.500090E 00
9.19459e~-10
0.0
7.850658-09
0.0
7.8608%E-08
4.421398-08
7.94539%8-0B
6.97929E-08
5.61169B-08
7.883698-08
1.08110E-07
8.91147E-08
6.30748E-08
9.33338E-08
6.48735E-08
1. 16 4008-07
1.36830E-07
6.5775%E-08
0.0

POS. 23
7.005588-09
5.643398-09

0.0
6.177192-08
0.0

POS.

GRP. 9
5.528398-0%2
0,0
2.223008 00

1.159008-09

0.0
6.227195-09
0.0
7.560178-08
2.93200r-08
3.050602-08
2.81060E-08
2.35520z-08
3.72%898-08
1.069102-07
4,099698~08
4.201798-08
7.662672-08
4.360198-08
9.402698-08
1.388508-07
2,4%9002-08
0.0
POS.
7.052798-C9
4.828808-09

0.0
4.089382-08

POS.

cRP. 17
3.428902-09
0.0
1.476008 00
5.226992-11

0.0

4.003202-09
0.0

5.28339%8-08
1.189508-08
1.5866 (B-08
4.32289g-09
5.573598-09
5.573598-09
1.353908-08
4.666992~09
6.65413E-09
1.366808~-08
6.835237-09
1.036808-08
1.316102-08
3.8973C8-09
0.0
PoSs.
4.47859g-09
3.372108-09
0.0

3.561202-08
0.0
POS.

THRO POS.

23 TERU POS.

49 TRRU POS,

0.0
41 TBRT POS.

GRP. 2
6.63978E-09
0.0
2.50000E 00
9.19499E-10
0.0
7.78399%E-09
0.0
7.8789%E-08
3.757402-08
6.91543E~08
5.77649E-08
4,611498-08
7.95018R-08
1.30630E-07
8.29843E-08
6€.09609E-08
9.23928g~08
6.176292-08
1.350008-07
1.28820E-07
5.46179E-08
0.0
35
7.005588-0%
5.64339E-09
0.0
5.97138E-08

0.0
41 THRU POS. 61

GRP. 0
5.221198-09
0.0
2.15700E GO
1.12000E-09

0.0

6.09929£-09
0.0

7.839488-08
1.67790E-08
2.60289£-08
2.096608-08
1.82430E~08
2.78400E-08
9.11037e~-08
3.71810e-08
3.596479%-08
6.81729E-08
8.015693-08
8.37179E-08
1.29230E-07
1,98210E-08
a.0

35
7.10289E-09
8.82829E-~09

0.0
4.08%9398-08
0.0
61

GRP. 18
3.13%59e-09
0.0
1.49800% 00
4.780992-11
0.0
3.822492-09
0.0
5.001792-08
8.572892-09
1.00540%~-08
1.180508-09
5.458598-09
3.850002-09
9.520508E-09
3.871002-09
4.621098-09
1.008802-08
5.516498~09
B8.95919E~09
7.272082-09
2.885108-09
0.0

23 THRO POS. 35

8.38239E-09
3.185202-09

0.0
3.38890E-08
61

GRP. 3
6.43058E-09
0.0
2.500008 QO
9, 19499E~-10
0.0
7.7394BE-09
0.0
7.86567E-08
3.27839E-08
6.19968E-08
5.18349E-08
4.24109~08
8.22778g-08
1. 473508~-07
7.844488-08
6. C690CE-08
2,088898-08
5.92000E~08
1.36770E-07
1.302202-07
5.06429E-08
0.0

SANE AS ABOVE
7.0035688-09
£.515498-09
0.0
5.846308-08

SAME AS ADBOVE

GRP, 1
5.1230%E~09
0.0
2. 046008 00
1.03300E-09
0.0
5. 97419E-09

7.31039E-08
2.34270E-08
2.8132%g-08
1. 67140808
1.465508-08
1.97490z~08
7.770982~-08
3.648608-08
2.951802-08
6.05459E~08
3. 680198-08
7. 84658E~08
1.177680E-07
1.607208~08
0.0

SAME AS ABOVE
7.03619E~09
8.848262P-09
0.0
4.089392-08
0.0

SANE AS ABOVE

GRP. 19
3.070208-09
0.0
1.37700% 90
4. 19499E-11
0.0
3.73%G9E~09
0.0
8.730122-08
8.05969E-09
5.988898-09
5.73519E-09
S. 032938-09
3.94712E-09
9.056292-09
8.420605-09
8.139398-~09
7.355298-09
8.825098~09
5.878392~09
5.837892-09
2.59470E~09
0.0

SAME AS ABOYE
8.22839E-09
3. 08580E~09

0.0
3.513892~08
0.0
SAME AS BBOVE

B2

GRP. 4
6.32729E-09
0.0
2.498002 00
9.19499E- 10
0.0
7.71169E-09
0.0
7.853882-08
3.088602-08
5.860298-08
4.87459E8-08
4.21659E-(8
8.17819E-08
1.51770 8- 07
7.57069E~ 08
6.02309E-08
9.129292-08
5.7935%E~(8
1.354008~07
1.3%1202-07
%.88060E~08
0.0

7.00558E~-09
5.409902~ 09

5.779592-08
0.0

GRP. 12
4.863892-09
0.0
1.82100E 00
7.685992-10
0.0
5.815792-09
0.0
7.12878B- 08
9.521082-09%
2.305908-08
1.81090E- (8
1.92850E-08
1.38150E-08
6.107682-08
2.19650B-08
2.368602-08
5.19323E-08
3.28180R~C8
6.%61582- (8
1.028202-07
1.23208028-08
0.0

6.710898-0°
4.553591-09
0.0
%.111608~ 08
0.0

GaP. 20
2.645708~ 09
0.0
9.61200%-01
2.936938~ 11
0.0
3.522302-09%
0.0
4.03019E-08
6.385092-09
7.190398-09
6.,587119E-09
3.79069E-0%
3.156508~09
6.665592- 09
3.087002-09
3.003992-09
2. 4612308~ 09
2.566922-09
2.697602-09
2.337002- 09
1.75440E~09
0.0

3.978192~-09
2.65850%8- 09
0.0
3.58620R-08
0.0

TO BE PRINTED OR PUNCHED ARE LISTETC BELOY ##¥=#
RESPOWSES INCLUDED WITH THE 37N-21G LIBRARY AS HATERIAL 1.

GRP. 5
6.18579E-09
0.0

2.46300E 00
9.194998~ 10
0.0

7.494898-09
0.0

7.83119E-08
3.065308-08
5.47389E-08
4.33709E-08
4.23339E-08
7.811498-08
1.508108-07
7.06383E-08
5.80800E-08
9.21307e-08
5.59889E-08
1.319508-07
1.41760E~-07
4,593298-08
0.0

7.00558E-09
5.48209e-09

0.0
5.50719e-08
0.0

GRP. 13
4.559798-09
0.0
1.702008 00
3.02799%8~10
0.0
5.57109e-09
0.0
6.79228g-08
1.19320E-08
2.546102-08
1.269902~08

9.081392-09

9.548582-09
4.371398-08
9.978488-09
1.69570%-08
3.850892-08
2.878208-08
5.08609%-08
7.76719e-08
8.331192-09
0.0

6.07529£~-09
4.465799E-09

0.0
4.25339g-08
0.0

GRP. 21
2.00900%2-09
0.0
9.951008~-01
1.94600R-11

0.0

2.941202-09
0.0

3.05200E-086
4.801398-09
3.637602-09
5.35789e-09
3.668008-09
2.22210%-0%
2.392502- 09
2.322108-09
1.618102-09
1.27910B-09
1.17320E-09
1.06950E-09
1.175508-09
8.455998-10
0.0

3.349%08B-09
2.00910E-09

0.0
3.22760B-08
0.0

GRP. 6
6.00249E~09
0.0

2.4170CE 00
1.071068-09
0.0 1
7.21409E-09
0.0

7.796598-08
2.945408-08
5,00590e~08
3. 706589g-08
4,146898-08
7.28668E-08
1. 46810E-07
6.46078E-08
5.52579e-08
9.25708E-08
5.36079E-08
1.259608-07
1.47600E-07
4,21249E-08
0.0

7.00558g-03
5.44049E-09

0.0
5.15969e-08
0.0

GRP. 14
4.320298-09
0.0
2.056008 00
1.021002~ 10

0.0

5.343192-09
0.0

6.518392~08
1.031402-08
2.262108-08
1.08100E-08
7.549092-09
9.670988~09
3.43890E~08
8.52048E-09
1.351702-08
3, 10660E-08
1.95660%-08
4.177792~08
6.039782-08
6.48559E-09
0.0

5.626195-09
4.26169E-~09
0.0
4.297898-08
0.0

GRP. 22
1.246802-09
0.0
7.115002-01
1.277002- 11
0.0
1.69410E-09
0.0
1.919802-08
2.570208-09
2,00740B-09
2.88379E-09
1.349608~09
2.029102-09
1.26570%-09
1.469908~09
7.97629E~10
7.59279E-10
5.204592-10
4.23789E-10
5.382592-10
5.88283%E-10
0.0

1.842008-09
1.21070B~09

0.0
1.68020E~08

{02-18-76) *ss*»

GRP. 7
5.93479E-09
0.0
2.36200E €O
1.07900E-09
0.0
6.894398-09
0.0
7.74428E-08
2.556402-08
4.25939€-08
3.80100E-08
3.783802-08
6.28428E-08
1.320208-07
5.76979E-08
5.1733%98-08
9.206182-08
5.08529g-Q8
1.174008-07
1.482302-07
3.683392-08
0.0

7.005582-09
5.29870E-09

0.0
4.7787%9E-08
0.0

GRP. 15
4.25509E-09
0.0
1.67400E CO
8.51799e-11
0.0
5.090122-09
0.0
6.31549E-08
1.262608-08
3.65310E-08
1.12900E-08
7.27089E-09
8.619128~-09
3.18210E-08
6.6210%E-09
1.232908-08
3,06140E-08
1.67090E-08
3.632002-08
5.11059E~08
5.64720E~09
0.0

5.37649E-09
4.333398-09
0.0
4.16169E~08
0.0

GRP. 23
7.68309E-10
0.0
7.00900E-02
5.51799B-13
0.0
9.72433E-10
0.0
1.221602~08
1.268520E-09
1.105802-09¢
9.13368E~- 10
5.86719E-10
6.93739E~10
B8.83869E-10
8.347798-11
3.150908-10
1.081808-09
2.34850E~10
2.12770E~-10
3.486102-10
2.72700E-10
0.0

1.233508-09
7.53379E-10

9.0
7.808992-09
0.0

GRP. 8
5.68159E~09
0.0
2.29200E 00
1. 14900E-09
0.0
6.48563E~G9
0.0
7.66267E-08
2.376002-08
3, 566339E~08
3.04659%E-08
3.18960B-08
S. 16140E-08
1.26320E-07
4.911698-08
4.69359%-08
8.63739E-08
4.709008-08
1.05430E-G7
1. 44790807
3.01630E-08
0.0

7.00558E~-09
5.09239€-09
0.0
4.30900E-08
0.0

GBP. 16
4.043179E-09
0.0
1.33200E 00
6.009992-11
0.0
4.55920E-09
0.0
5.684929E-08
1.743702-08
3.00239e-08
1.23510E-08
6.20359E-09
6.0221%2-09
2.49619E-08
8.93569%E-02
9. 67329809
2.70019e~-08
1.09250E-08
2, 20900E~08
3.149008-08
4.412596-09
0.0

4,862192~09
4.058808-09
0.0
3.872502-08
9.0

GRP. 28
5.351592-10
0.0
8.24700r-02
8,885998~13
0.0
7.45038g-10
0.0
8.57369%-09
7.89199E-10
7.66129E=10
5.28929-10
4.282798-10
1.24990£-09
5.00639%2-10
1.207008-10
2.99689E-10
3.693602-10
1.52010z-10
1.71360E-10
1.63390E-10
2.045692-10
6.0

9.515683%-10
8. 967758~-10

0.0
4.965108~-09
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GRP. 25
3.01560F-10
n.o
7.60300E-02
@.219008-13
0.0
5.88 HOUE~ 10
6.0
%.86240E~09
3. BHELOE- 10
4.62090E-10
2.482408~10
2,09 4708~ 10
1587408~ 10
2.968308-10
S TRGIOE~ 1Y
1.59260E-10
9.99280R~11
9, 97€ 10¥F- 11
T.4B640E~11
$.210008-10
2.6234032-10
0.0
POS.
§.92770E~10
2.534808-10
00
2.74800E-09
0.0
POS.

GRP, 133
1.124308-12
0.0

TS0 0008~02
0.0

¢.8
6.17990%-10
9.0
3.27330E-12
2. 00 TO0E~13
$.989408-10
1. 22RUDE-1)
4. 330S0E~13
1.314608~13
1.920008-13
1.BIEEUE-1]
2.46780R-13
T.52530F~11
8. 76 770E- 11
1417120831
7.02430E-11
1.02700%-12

o e

NPT OT O

PR Yt AN

B370E-10

3E508-09

-

»

PO MOOWOPOVOCICDIVOODO

. 41 THRU POS.

GRP. 26
2.05190£-10
0.0
7.500008~02
2.80000%~13
6.0
5.129 10810
0.0 :
1.115708-09
2. 4F2008~ 10
3.31520-10
1.56390%~10
1.202308-10
1.357802-10
1.6756808~11
3.688608-11
8.60730%~11
9.212008~11
8. 79BTOR~11
3.036608~11
1.13700E=10
9.19280%-12
0.0

23 THRU PO5. 15

5.904702-10
1. 725008~ 10
0.0
1.92010£~0%
0.0

41 THRU POS. 61

GRP. 34
1.685%0L-12

0.0
7.5000098-02
0.0 ;
0.0
€.277208-10
0.0

1. 481808~ 12
6. 9TINOE- 1§
1.23330E-03
L. OBINOR~ 14
6. 570508~-13
1.251408-13
2.996208~11
2.625308-11
2.56430%-13
7.533E-11
1.98000E-10
2.063708~11
7.04 140E-1 1
1.646 108~ 12

3050E~ 1D

56008~ 09

CuPOWCOIODCRODLDROD
CEE I I R T R T T I 1 T D T U I N

ONUIFSDOQCCQIOOTOTOD

=
-

GRP. 27
1.41020E~10
4.0
7.50000F-02
1.980008~%3
0.0
4.689708~10
0.0 -
2,281008-09
1.BU260E~ 10
2.83260E~10
1.03 1908~ 12
8.63890E-11
8.302508~-11
1. 744808-11%
2. THBEOE~ 1Y
6.69090E-11
G 04880811
. 210R=11¢
2 139808~ 11
9.740808~11
2.09840R-11
0.0

SAME A5 XBOVE
G.52390R-10

1.258908-10
0.0
1.380305~09
8.0

SAME AS ABOVE

GRP. 35
2.82180E~12
0.0
2.50000E ~02
0.0
0.0
€LAZUGCE~T D
0.0
1. 154708~ 12
2.75810E~14
2.151708~09
1. 312908~ 14
1.13050E-12
1.737008-13
5.08780E-13
4.385402~13
4.32190%-13
1.53850E-11
4.398608~10
3.599200-11
T.0T1T0E~ 1Y
2.815208-12

T480R~10

4890~ 04

P OMaCOLPOPNPOODT R0

AS ABDVE

ui

B3

GRP. 28
6.007308-11
0.0
7.500008~02
8. 103008-15
0.0
4. 21850810
6.0
8,720508~ 10
£.67260%-11
1. Y0500 8- 10
4154508~ 11
Hi60F30R~ 11
2:5¥6008- 11
1. 020608~ 11
1. 330 10E-11
2. 42720%-11
8.07790E- 11
4.459708~11
1257020011
8, 132508~ 11
3.310000P~11
0.0

5.579408-10

0020£-09

= A~

0
.0
-0
-0

GRP. 36
4.59920¥-12
4.0
7.50000R~02
0.0
0.0
5+996508=10
0.0
12822208~ 12
1.85B60E-~14
3. S4F508-09
5.070708- 15
1.42030E-12
2.887508-13
8. 344908~ 1]
FLrrazoe-13
6. 732908~ 13
T.5B160E~ 11
7.18210E-~10
5. 833708~ 1Y
7.12050P- 11
#.625307~12
9.0

3.23040%-10
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GRP. 29
2.1225082-11
4.0
T.500008-02
0.0
0.0 :
4.792708-10
8.0
3. 419508- 10
2.289908~11
1. 0076 3E- 10
1. k19502~ 11
2.581008-10
8. T7HIE-12
3.225808-12
#.896508~12
B.674Ya%-12
7.684308~1Y
2.870408- 11
3.309908~%2
Ta423508~11

"By 95630 8-32

0.0
6. 002008-10
0.0

9.0 :
1.846102-09
0.0

GEP. 37
1.482808-%1

<

0
17,5000 2-02
a.Q
0.0
5. 17934 E~10
4.0
%.991508-12
4.513108~%4
1. 46420808
1802808~ 15
T.501508-12
Y. 13600K~12
3.482508~12
2.94810R~12
2. 706408~ 12
8. 142008-1
3., 209008~0%
2:449008~10
€.901508~ 11
1490710 B-1 1
0.0

+
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05308~ 10

3440209
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GRPL 30
4.8H380E~12
0.0
7.500008-02
0.0
0.0
5.251408~10
0.0
1.412502~10
3.38750F-12
1. 154308~ 10
$S.AT1008-12
4. 236602~-12
3.611508-1%2
1.33700%-12
2.019802-12
3. 672308~ 12
7.598108~11t
+.-175308<10
2.553608-12
717550811
AL 892508~ 12
.0

6. 166002-10
0.9
0.0
1.052808-09
0.0

. GBB. 38

0.0
3.04260E-09
6.0
0.0
3.848008-0%

6.62000%~09
5.239008-08
5.404798-08
7.693308-04
1. 18310207
1. 346508~07
1.5¥2108-07
1.685808-07
3.857702-07
2.05T408-D7
2. 255408-07
2.874902-07
2.83650¥-07
4.39550%~-a7
0.0

20RY0E-0%

o0 wm
oD

GRP,. 31
3.0T4408-12

0.0
7.50000€-02
0.0

0.0

5.976708- 10
0.0

459760811
2. ITAUDE-12
1.973008- 10
1.642108-12
1.286008~12
1. 16020812
4.649108-~13
6.726508-13
1. 274208-12
7.54060E-11
W.UBT20E~10
3.529008=12
7.05840F-11
1.92160£-12
0.0

6.727608-10
0.0

9.0

1. 115308-09
0.0

cRp. W

0.0
2 4074 0E~T09
a4, 0

0.6

2.90000E-09
6.0
2. 4294 0E~09
0.

IR

[=--N-N-No RN g R F ]
POOLT IO LoD
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5. 725408~D 9
4. 17370808
5. QUBBOE-08
5.96669E-08
9.011798~08
1.012302-07
1, 12830%-07
1.249108~07
1. 37060E-07
1.504808~07
1.639802~07
1.924002~07
2.073108~07
3.06850E-07
0.0

0.0
2.4T2206E-09
0.0
0.0

.7

GRp. 327
1. 141008~ 12
0.0

.500 Q0E- 02
0.0
0.0 :
S.938108~ 10
0.0
9.617 30812
6.27040F~13
4.015408% 10
3.870%08-12
4. 487730713
2.721008- 13
1.808808~13
2.140602- 13
%.02300% 13
T 52380811
3.497 30% 11
£.776902~ 12
7.021602-11
B.899 20813
0.0

GRP. 40
0.0
2.08550E-09
0.0
0.0

&
*®
W
<
<@
L
13
=4
'3

2060¥~09

QEODAIOULADLALTOINDTN
RN

OOV ORLOOOOTOT A0

5.219708-09
3.63920F-08
4.363508- 08
5.121402-08
7.959%998- 08
8.48589¢~08
9.409897~ Q8
1.03670E~07
1.135708-07
1.23800%-07
T.343602~ 07
1.56460%-07
1.6804008-07
2.43870E-07
c.0

SoNG

0 :
~084702~09
-0 :
.0
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GRP. 81 GRP. 82
0.0 0.0
1.878808-09 1.67380%-09
0.0 0.0
0.0 0.0
2.175008~09 1.86200E-09
0.0 0.0
1.51630E-02 1,702705~09

. 0.0
POS. 9 THRU FPOS. 21

4.857798~09
3.289748~08
3.925298-08
4.58559E~-08
6.715388-08
7.8746 98- 08
8,250685-08
2.067478-08
9,900792-08
1.075902-~07
1.31638102~07
1.328008-07
1.883608-07
2.06510E-07

#. 46419809
2.94050€~08
3.49170E-08
4.06029E-08
5.87059%-08
6.50899E-08
7.16858E-08
7.83788E-08
8.52847£-08
9.23648E~08
9.962082-08
1.146602~-07
1.225830B-07
1.723702-07
0.0

0.0 0.0
1.863108-09 1.661308-03
0.0 0.0
POS. 40 THRU POS. 61
GRP, 89 GRE. S0
0.0 0.0
4.362398-10 3.050195~-10
0.0 0.0
0.0 0.0
3. 5909298~90 2.6569%92-10
0.¢ 9.0

4.823298~10
POS.
1.293102-0%9
7.7586 9809
9.052282-09
1.024850e-08
1.82330e-08
1.553108-08
1.60300%-08
1.813808-08
1.943808-08
2.074908~08
2.206102-08
2,47070p-08
2.603808-08
3.820602-08
0.0

0.0
8.105992-10
POS.
GRP. 57
0.0
1.632802-10
0.0

8.0
7.387998-10

0.0

2.2265C2-10
POS.
1.196108-11
8.103569E-10
1.67060R-09
3.094598-09
1.31300E-08
1.9%000€~-08
2.83230m-08
3.8531(e~08
5.20589%-03
6.74718E-08
9.110198~09
1.821008~07
1.788208-07
5.038602-07
0.0

0.0
1.415908-1C

POE,

$ THRU POS,

20 THRO POS,

9 788U POS.

%0 THRO ?70S.

3.60290E-10
4.0

21
9.03659E-10
5.822708~09
6.3274992~09
7.233092-09
9.95838%8~09
1.08710E-00
1.17900R~08
1.27100E-08
1.36370E~08
1.85760E-08
1.551802~08
1.78270B~-08
1.88130B~08
2.86019E-08
0.0

0.0
2.93009E~10

61

GRP. 58

=]

21698~-10

2
0
o
260008-09
0

onSowno

6.257798-10
0.0

21
7.95969B-12
2.773808-09
5.73199E-09
1.05020E~08
4.801098-08
6.809588-08
9.031178-08
1.233308-Q7
1.68270E~07
2.071208~07
2.772608-07
4.25630£~07
5.086108-07
1.37670E-06
0.0

0.0
5.906298~10
0.0
61

GRP. &3
0.0
1.860108-09
0.0

0.0
1.54500E-09
0.0
1. 89670809
0.0

SAHZ 35 AROVE
&, 01859809
2.574208-08
3.041298~08
3.51919E-Q8
5.01789E-08
5.539398~08
6.07149E-08
6.614898-08
7. 16909E~08
7.73389E-08
8.310385-08
9.8495692-08
1. 01050E~07
1.397802-07
0.0
0.¢
1.843108-09

SARE A5 ABOVE

GRE.
0.0
1.97770E-10
0.0
0.0
1. 841000~ 10
0.0
2. 478708-10
0.¢

SAHE AS ABOVE
5.8481%3E-10
3.51070B~09
8.097692-09
8.685898-09
6.872098-09
7.076798-0¢
7. 69439209
B.31289e-04%
8.986192-09
9. 609398-09
1.02670r~-08
Y. 16480E-038
1.263102-08
1.752808~08
0.0
0.0

1.922608-10
8.0

SASE AS ABOYE

51

SANE AS ABOV¥Z2

SHMAE AS ABOYE

B4

GRP. 44

0.0
1.23%702-09

22002-09

71808~ 03

.
-
.
-
.
.

O Qw0
onanNSo

3.498908-09
2.179702-¢8
2.56180%8-08
2.94% 30 E~08
4,104198-08
4,.553092-08
4.967692-08
5.388002-48
5.81379e-08
6.260658 5 (8
6.68169e-08
7.572292-08
8.02588p-08
1.087202-07
.0

0.0

1.19710E-09
0.9

GRP. 52

0.0
1.1133C¢8- 10
0.0
0.0
1.120608- 10
0.0
1.6421708~ 10
0.0

3.258902-10
1.85860 809
2.3%1008-09
2.629102-~09
3.695702-09
4.076692-09
4.505892-09
4,923698-09
5.3869958-09
5.941092-09
6.4793%2-09
7.717692-09
8.63333%2~09
1.503402-08
0.0

0.0

1.105902- 10
0.0

GRP.
0.0
1.048102-09
0.0
0.0
2.8029%E-10

0

45

0.
1.0%030E~09
0.0

3.08160E-09
1.85%508-08
2, 1774808~ 08
2.497808-08
3.872002-08
3.80289%-08
8. 13519808
4.470092-08
8.807398-08
5. 14700~ 08
5.4083598-08
6. 182392--08
6,532292-08
8. 694%98-08
[

0.0
1.011108-09
0.0

GRP. 53
0.0
5.552628-11
0.0
0.0
7.453988~ 11
0.0
1.011402-10
0.0

1.505002-10
9.21069%- 10
1.0%4008~09
1.284408-09
2.01980E-09
2.389902-09
2.81740E-90%
3.252308-09
3.835398~09
4.653598-09
5. 488598-02
7.55069E-09
9.42135%-09
2,355808-08
0.0

0.0

5.48209%-11
0.0

GRP. 46
0.0

9.148698- 10
0.0
0.0
8.283992-10
0.0

9.58819E~ 10
0.0

2, 688298-09
1.625308-08
1.899708-08
2.175002-08
3.00750E~ 068
3.28720%-08
3. 56770~ 08
3.849802-08
4.13279%-08
¥,817002-08
4.702598-08
5.277592-08
5.5656698-08
7.3357%8-08
0.0

0.0

8.706892~ 10
0.0

GRP. 58
8.0
4.012893- %1
0.0

0.9
8.358998- 19
0.0
T.4087¢8-177
0.0

8.91789%8- 91
5.7815%92~10
T+ 11248E-10
8.84969%2- 10
1.752802-09
2.22270E~09
2.966108-09
3.657102-0¢
4.648292-09
6.063798~09
7.623%932~ 09
1.182008-08
1.880202-08
5.212298-08
.0

[-XNE-X-1

.0
«711308- 11
.0

GBP. &7
0.0
7.677282-10
0.0
0.0
6.717992-10
0.0

8.128882-1¢
0.0

2.269008-09
1.365208-08
1.592602-08
1.822202-08
2.570208-08
2.73030%2-08
2.97059%8-08
3.201292-08
3.432508-08
3.66%208-08
3.3%6122~-08
4.36220E-08
4.595308-08
6.015138-08
0.0

0.0

7.252998-10
c.0

GRP. S5

(=]

.0
&.028498-11

87008-10
28292-11

.
.
.

.
.

ONO 20O
- X-R &-K-]

4.95629E~11
3.956028-10
5.63299%-10
8.182103~ 10
2.842950E-09
3.400508-09
4.960798-09
6.4385622-09
8.676598-09
1.162602-08
1.5295GE-08
2.38260E~08
3.095308-08
9.149288-08
0.0

0.0

3.6723%2-11
0.0

GEP. 8
0.0
5.97649%8-10
0.0
0.0
5.0739%£-10
0.0
6.81069E~10
0.0

1. 77150E~09
1.063108-~08
1. 24030E-08
1.817608-08
1.2492208-08
2. 127208-08
2.305002-08
2.882702-08
2.661002-08
2.83913g~08
3.01780x-08
3.37630B-08
3.5535402-08
§4.646602-08
0.0

0.0

5.64059E~10
¢.0

GRE,
.0
7.322398-11
0.0

56

¢.0
3.21099e-10
0.0
1. 171808-10
0.0

2, 27870811
8.220608-10
7.791298-10
1.372808-09
S. 508792~09
8.0778938-09
1.200608 08
1.616362-08
2.1325CE~08
2.908798-08
3. 900598~08
6.117598-03
7.714892-08
2. 2835088~07
2.0

2.9

6,327288-11
c.0
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APPENDIX C

ARID ~ A Simple Collapsing Code

A simple collapsing code, ARID, has been developed from the COMAND
module of the AMPX processing code to enable collapse of the 37~21
library to smaller group structures. The ARID code is included in the
library package, and is tailored to receive the 37-21 energy group
structure cross—section sets as input data sets. The user then specifies
the final group structure and the collapsing spectrum. A (L/E) to
thermal Maxwellian mneutron spectrum and a flat gamma spectrum are built
into the code, or the user can input an arbitrary weighting spectrum,
such as that obtained for a specific calculation with the original 37-21
library. This gives the user the capacity to generate problem~dependent
cross—section libraries as desired, or to create smaller problem—
independent libraries. The following pages give details on procedures

for running ARID and discuss output choices.
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ARTID

The collapser to go with the DNA Few Group Library is a simplified

version of the AMPX COMAND module.

This module, ARID (ANISN Reduction If DNA Few Group Library is Your

Base Cross Section Set), assumes the following:

1. An ANISN library in card image or binary format is mounted on
logical unit Z20. It has the ANISN P2 decks stacked with control
cards interspersed as if one were getting ready to rum ALCLl to
make an ANISN library.

2. A collapsed library will be written in ANISN binary format on
logical unit 18, These can be punched onto cards in the ANISN
free-form BCD format on logical 7.

3. ARID assumes:

a. total number of groups on DNA library is 58 (37 neutron and
21 gamma),

b. the total cross section is in position 3,

¢, the within group cross section is in position 4,

d. the table length of the DNA library is 61.

4, One can selectively collapse the data over a built~in spectyum,
or the user may override the built-in data by inputting his own.
The built~in spectrum consists of a 1/E variation joined to a
thermal Maxwellian (300k) for neutrons and has a flat variation
for gamma groups,

The data required are as follows:

1$$ Collapsing Case Description
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1, IGMF - total number of groups in broad structure.
2. IHTF ~ posgition of O in broad structure,

3. 1IHSF ~ position of Ugg in bread structure.

4, THMF ~ table length in broad structure.

5., IEDIT = O, almost no edit,
1, edit collapsed data,

2, edit fine group and collapsed data.

6., WNSPEC - spectrum number to use in collapsing {(input a zero).
7. NPNCH -~ 0, no punch,
1, punch collapsed cross sections in ANISN free-form
format,
8. NFM -~ -1, DNA Few Group Library is in ANISN binary format,
. 0, DNA Few Group Library is inm ANISN BCD free—~form
i format,

1, DNA Few Group Library is in ANISN BCD fixed form
format,
T Terminate Block 1
3 %% Weighting Spectrum (This will override a selected spectrum.)
4 $% Broad Group Numbers by Fine Group
This corresponds to the 28$% array in ANISN or 51$ array in XSDRN,
A zero entry will suppress a group.
T Terminate Case Data
Note that one can use ARID to convert ANISN library formats, either BCD

to binary or binary to BCD.
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APPENDIX D

Structure for 129n-43y Cross—Section Set

Energy Range

.4000EQ7 -
.3250E07 -
. 2500E07 -~
.1750E07 -
.1500E07 -
.1250E07 ~
.1000EQ7 -
.0BO0EQT7 -
.0500EG7 ~
.0000ED7 -
.7500E06 -
.5000E06 -
. 9000806 ~
.6000E06 ~
.4000E06 -
. 2000E06 -
.1000E06 -
.0000EO06 ~
.9000E06 ~
.7500E06 -
.5000EC6 -
.2500E06 -
.1000E06 -~
.0000E06 -~
.8500E06 -
. 7000E06 -
.5700E06 -
.4300E06 ~
.2500E06 -~
.7500E06 -
.5200E06 -~
. 2000E06 ~
-0700E06 -
.O00DE0S -
.9200E06 ~
.8B000E06 -
. 7200E06 ~
.6500E06 ~
.4500E06 ~
.3000E06 ~
.1400E06 -~
.0500E06 -
.9500E06 -
.8000E06 -~
.6000E06 -
-4500E06 -

1.

WWWSSNDSREDISEDSDSUW MU O OO NSNS N 0000 6600 00 00 \O O b= et =t bt et =t

4500807

. 4000E07
.3250E07
.2500E07

1750807

. 1500E07
. 1250E07
. 1000E07
.080DEQ7
.0500E07
.0000E07
. 7500E06
. 5000106
.9000E06
. 6000E06
.4000E06
. 2000E06
.1000E06
.0000E06
.9000E06
.7500E06
. 5000E06
. 2500E06
.1000E06
.0000E06
.8500E06
. 7000E06
.5700E06
. 4300E06

. 2500806
. 7500E06
. 5200506
. 2000506
.0700E06
.0000E06
.9200E06
. 8000E06
. 720006
.6500E06
.4500E06
. 3000E06
. 1400806
.0500E06
.9500E06
. 8000E06
.6000E06

Lethargy Range

~-Q.
~-0.
~0.
~0.
~0.
~0.
-0.
-0.
~-0.
~-0.
.0

.025
.051
117
.151
174
.198
.211
.223
.236
. 255
.288
.322
. 342
.357
.378
400
.420
442
470
.553
.594
.654
.679
.693
.709
» 734
.751
. 766
.810
. 844
.882
. 904
2929
.968
L022

HOOCOoODOOoOO0OOOOOOOOTDOoCLOOOOOODODLOOOCODTOO0O

372
336
281
223
161
140
118
095
077
049

~ =0
- ._O

- ~0.
- ~0.
~ ~0.
- =0.
- 0.
- ~0.
- ~0.

i
e OO0 00000000 COOOVDOO0O0TOOOOTC OO0

.336
.281
223
161
140
118
095
077
049
.0

.025
.051
117
<151
174
.198
211

2223
.236
.255
.288
.322
.342
. 357
.378
.400

.420
L4422
.470
.553
.594
.654
.679
.693
.709
. 734
.751
.766
.810
844
. 882
.904
.929
.968
.022
064



Energy Group Structure (Coni'd.)

Group

47
48
49
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51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
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93
94
95
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Energy Range
.3000E06 - 3.4500E06
.1500E06 ~ 3.3000E06
.0000E06 - 3.1500E06
.9400E06 - 3.0000E06
.8700E06 - 2.9400E06
.7800E06 - 2.8700E06
.7200E06 ~ 2.7800E06
.4500E06 - 2.7200E06
.4000E06 - 2.4500E06
.3800E06 —- 2.4000E06
.3600E06 - 2.3800E06
.3400E06 —~ 2.3600E06
.3200E06 - 2.3400E06
.3000E06 - 2.3200E06
.2600E06 -~ 2.3000E06
.1800E06 - 2.2600E06
.9700E06 — 2.1800E06
.8500E06 - 1.9700E06
-8200E06 - 1.8500E06
.7500E06 ~ 1.8200E06
.6600E06 ~ 1.7500E06
.6300E06 - 1.6600E06
.5700E06 - 1.6300E06
.4500E06 - 1.5700E06
.3900E06 —~ 1.4500E06
.3300E06 ~ 1.3900E06
.2900E06 - 1.3300E006
.2700E06 -~ 1.2900E06
.2450E06 ~ 1.2700E06
.2200E06 - 1.2450E06
.2000E06 ~ 1.2200E06
.1500E06 — 1.2000E06
.1000E06 - 1.1500E006
.0500E06 - 1.1000E06
.8000E05 ~ 1.0500E06
.3000E05 -~ 9.8000E05
.3000E05 - 9.3000E05
.3000E05 -~ 8.3000E05
.3000E05 ~ 7.3000E05
.8000E05 ~ 6.3000E05
.0000E05 ~ 5.8000E05
.00C00EO5 -~ 5.0000E05
.5000E05 ~ 4.0000EO05
.5500E05 -~ 2.5000E05
.3000EG5 ~ 1.5500E05
.1100E05 - 1.3000EQ05
.2500E04 - 1.1100E05
.1000EQ04 -~ 8.2500E04
.2000E04 - 8.1000E04

Lethargy Range

AL EDWWNRNNNNNNNNNNNNNNN R e e e s e b e s 2 b b

.064
.109
.155
.204
224
.248
.280
.302
406
LA27
435
LA44
.452
461
470
. 487
.523
.625 -~
.687
. 704
743
.796
814
.852
931
.973
.017
.048
.064
.083
.104
.120
.163
.207
.254
.323
.375
.489
617
. 765
.847
.996
.219
.689
167
. 343
.501
.798
.816

.109
.155
. 204
.224
.248
.280
.302
.406
.427
.435
Cah4
.452
461
470
. 487
.523
.625
.687
. 704
.743
.796
.814
.852
.931
.973
.017
.048
.064
.083
.104
.120
.163
.207
.254
.323
.375
.489
.617
.765
.847
.996
.219
.689
.167
. 343
.501
.798
.816
.934



Energy Group Structure (Cont'd.)

Group
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

Energy

D3

Range

6.8000E04 ~

4.0860E04
3.5000E04
3.0000E04
2.7000E04
2.5000E04
2.3000E04
1.9300E04
1.5030E04
9.1100E03
5.5300E03
3.3500E03
2.0300E03
1.2300E03
9.6100E02
7.4900E02
5.8300E02
3.5300E02
2.7500E02
1.6700E02
1.0100E02
7.8900E01L
4.7800E0L
2.9000E0L
1.7600E01
1.0670E01
6.4700E00
3.9300E00
2.3800E00
1.4400E00
8.7600E-01
5.3100E-01
4,1400E~-01
1.0000E-04

7.2000E04
6.8000E04
4.,0860E04
3.5000E04
3.0000E04
2.7000E04
2.5000E04
2 .3000E04
1.9300E04
1.5030E04
9.1100E03
5.5300E03
3.3500E03
2.0300E03
1.2300E03
9.6100802
7 .4900E02
5.
3
2
1
1
7
4
2
1
1
6
3
2
1
8
5
4

8300E02

.5300E02
.7500E02
.6700E02
.0100E02
.8900E01
. 7800E01
.9000E01
. 7600E01
.0670E01
.4700E00
.9300E00
.3800E00
.4400E00
.7600E~01
.3100E-01
.1400E-01

Lethargy Range

4.934 -
4,991 -

5.500 -~
5.655 ~

5.809 -
5.915 -
5.991 -
6.075 -

6.250 ~

6.500 -

7.001 -~

7,500 -
8.001 -

8.502 -~

9.003 -
9.250 -
9.499 —
9.750 -
10.252 -

10.501 -
11.000 ~

11.503 -

11.750 -
12.251 -
12.751 -

13.250 -~
13.751 -
14.251 -
14,749 -
15.251 -
15.753 -

16.250 -

16.751 ~
17.060 -

4,991
5.500
5.655
5,809
5.915
5.991
6.075
6.250
6.500
7.001
7.500
8.001
8.502
9.003
9.250
9,499
9.750
10.252
10.501
11.000
11.503
11.750
12.251
12.751
13.250
13.751
14.251
14.749
15.251
15.753
16.250
16.751
17.000
25.328
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.00000EQ0
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.23592E-06
.37369E-06
.51628E-05%
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.13486E-006
.31462E-06
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.03827E-06
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Photon Interaction Cross Sections (Cont'd.}

Group
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35
36
37
38
39
40
41
42
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Group Limits (MeV)

. 77000E00
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4
3
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