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The following Footnote should be inserted on page 8 , where
indicated by the asterisk:

It should be emphasized that, above a few MeV, not all of the
levels have been identified. This is especially true for the medium
weight and heavy muclei. When not all levels are inecluded, the
calculation of the cross sectiam for compound elastic scattering is
always an overestimate. Therefore, above ~ 2.5 MeV, the measured
elastic scattering differential cross sections should lie between
the curves for shape elastic and for shape-plus-compound elastice.
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Abstract

Neutron differential elastic scattering cross sections and total
cross sections have been calculated for & large mumber of nuclides at
selected energies between O and 16 MeV. Comperison is made with experi-
mental data. The elements and energies were selected on the basis of
the AEC's Nuclear Cross Sections Advisory Group request compilation.
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INTRODUCTION

The increasing emphesis on nuclear energy during the past decade
has spawned increasing requirements for cross sections of neutron inter-
actions with a large number of nuclides and over an energy region extend-
ing from thermal to approximately 16 MeV. The cross section requirements
are mounting mich faster than our ability to satisfy them. It is, there-
fore, not unreasonable to resort, wherever feasible, to calculations as a
temporary substitute for direct measurements.

In recent years, a number of models have proved to be remarkably
reliable in reproducing neutron cross sections, both differential and
integral. The optical model,l in particular, has enjoyed outstanding
success. This model predicts differential elastic scattering cross
sections, total reaction cross sections, and polarizations. Its utility
is, however, marred by at least one perversity of nature. This has to do
with so-called compound elastic scattering. From the standpoint of the
user of cross section data, all elastic processes have the same signifi-
cance-~-the target nucleus acquires kinetic energy only. When one measures
the differential elastic cross sections, one measures all elastic processes
and this is precisely what is required in application. However, we now
know with certainty that at low neutron energies (below ~ 5 MeV), and
for essentialiy all complex nuclei, there occurs a process which
involves the formation of a compound nucleus with subsequent decay
through the entrance channel. In other words, kinematically it is an
elastic scattering process, but functionally it is a nonelastic inter-
action which proceeds through a compound nucleus. Any realistic model
will recognize the above process for what it is--a nonelastic process;
and the optical model does just that: it includes compound elastic




gscattering in the reaction cross section. However, Hauser and Feshbach
have shown how to take it back out again; but to do this, we need to
know all the energy levels, and their properties, for all possible
excitation energies of the residual mucleuse In general, such data are
not aveilable for energies above a few MeV. Above about 5 MeV there are
usually so many open channels for decay of the compound mucleus that
decay through the entrance channel is negligible, and shape elastic

scattering dominatese.
In this compendium we have calculated total cross sections and

differential elastic scattering cross sections for neutrons on a laxrge
nurber of elements with the purpose of providing some of the information
currently required in the nation's atomic energy program, as reflected
by the latest edition of the NCSAG request compilation, WASH-1057 .

One of the authors (L. Rosen) served a term as a member of NCSAG
and has witnessed with dismey the rapid increase in the number of re-
quests for cross section measurements, along with a decrease in the rate
at which these requests are being satisfied. What follows is, therefore,
an attempt to alleviate this situation by satisfying those requirements
which do not require the highest accuracy. In order to permit the user
to judge the precision and reliability of the calculations, comparisons
are made with experimental data.

A word of caution: Neither the total reaction cross sections nor
the differential elastic scattering cross sections can be reliably calcu-
lated with the optical model for mass numbers below ~ 20. However, the
optical model calculations should indicate the trends reasonably well,
even for light nuclei.

CALCULATIONS

All the calculations were made with a local optical model potential,
using average parameters. The parameters were obtained from a systematic
study of the elastic scattering of polarized protons and from the fitting




of 14-MeV neutron elastic scattering da.ta.2 The potential so deduced
contains six parameters and consists of a real and imeginary central

potential and a spin-orbit potential of the Thomas type. The potential
has the form:

v(r) = -ve(r) - cwg(r) - Vsh(r)gof .

The real central potential i1s assumed to have a radial dependence of the
type proposed by Saxon and Wood.s3
and a diffuseness, a:

£(r) = [1 + exp(r—;EXI - ’

where R = rdAl/ 3. The imaginary pert of the potential is peaked at the
surface and is characterized by a radius, R, and a width, b. It is of
the form:

g(r) = -bb -g; I:l + exp(z-l;—-B-Xl -l .

and is characterized by a radius, R,

The form of the spin-orbit term is taken as:

) o2 153
where kﬂ is the pion (Compton wavelength), and ° is the Pauli matrix for
the nucleon, with s = (2/2)o; and Z is the orbital angular momentum in
units of %,

More complete details of the calculational method and the origin
of the parameters herein used are given in Ref., 2.

The parameters used are as follows:

V = 49.3-0.33E (Mev) s where E is the neutron energy in the c.m.
W = 5.75 MeV system

g = 1l.25 F

a = 0.65F

b = 0JOF

V. = 5.5 MeV




Wherever energy levels are known below the incident neutron energy,
compound elastic scattering calculations were performed. They are based
on the Hauser-Feshbach theory ,h and the penetrabilities given by the
above potential.%

RESULTS

Differential cross sections for shape elastic scattering and also
for compound elastic scattering (where level structure and parameters are
available in the NRC Data Sheets) were calculated at ~ l-MeV intervals in
the energy region O to 16 MeV. The results are plotted in Figs. 1 - 33k
and presented in tabuler form on the facing pages. In 2ll of the figures
the solid curves represent shape elastic scattering, and the broken curves
the sum of shape and compound elastic scattering. It is these latter
curves which correspond to experimental elastic scattering measurements.
Comparisons with experimental data are made whenever such data are avail-
able in BNL-400. These comparisons should help the user to assess the
validity and reliability of the calculations. They also provide an
empirical indication of how rapidly the cross section for compound elas-
tic scattering diminishes with increasing energy. In general, for medium-
weight and heavy nmuclei, compound elastic scattering is of negligible
significance above 5-MeV incident neutron energy for by then the level
density in the residual nucleus is usually sufficiently high that neutron
emission through the entrance channel has very small probability.

The differential shape elastic and compound elastic cross sections,
labeled OSE and OCE’ respectively, have been integrated over U4x steradians
and the resultant partial total cross sections appear below the tables.

In addition, the optical model calculations give the total cross section,
Op = Ogp + %g * an’n, + °n,2n + on,p + eee, a8nd this value is also given
beneath the aforementioned tables,.

In Figs. 335 to 338 are presented comparisons of total cross
section calculations with data compiled in BNL-325 (2nd edition). These

comperisons can be used to assess the accuracy of the total elastic and




and total nonelastic cross sections which are derived from the results
of the present calculations.
Finally, preceding each set of figures and tables, corresponding
to a given element or isotope, are tabulated the energies at which
elastic scattering calculations were made as well as the energy levels
and level parameters used for the compound elastic scattering caleculations.
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L1
Energy Epergy I.evels‘“L
0.50 G.S. 1
1.00 2.8 37
2.00 3.560 0
3.00 L 520 2*
k.00 5.350 1t
5,00 6.630 | *]
6.00 7.400 :1+:|
7.00 8.370 :l+]
8.00 - 9.300 il*]
9.00 12,500 "1”]

10.00 )
11.00
12.00
13.00
14.00
15.00
116.00

*
Energy levels obtained from NRC 61-5, 6-23,

except [ ] values which are assumed.
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Li 0.50 MeV
COSNE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.4p0000 8.69792e-N2 2.32640E-01
0.90000 8.02496E-12 2.22907F-01
0.8p000 7.37894E-02 2.13784E-01
0.7p000 6.75983€-n2 2.05263E-01
0.6p000 6.16760E-02 1.97337E-01
0.59000 5,6n0225F-02 1.89998E-01
0.46000 5.06374E-n2 1.83242E-01
0.3g9000 4,55207E-N2 1.77062E-01
0.2000U 4.06723E-n2 1.71458E-01
0.10000 3.6p0920E-02 1.66424E-01
0.0p000 3.17800E-02 1.61961F=01
-0.10000 2.77360E-12 1.58068E-01
-0.2q600U 2.396n1E-N2 1.54745E-01
-0.30000 2.04523e-92 1.51994E-01
-0.40000 1.72126E-n2 1.49817E-01
-0.5p0000 1.424910€-02 1.48217E-01
-0.6n0000 1.15377¢-02 1.47199E-01
-0.7p0000 9.1n267€E-03 1.46768F~-01
-0.8p000 6.93606g-13 1.46931E-01
-0.9p000 5.038n0E-13 1.47695E-u1
-1.0p000 3.40863E-03 1.49069E-01

(DS7GMAS [N BARNS/STERADI[AN

or = 2.156
%SE 56

°CE = 1.700
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6

Li 1.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIgC
1.0n000 1.28193E-11 2.50606E-01
0.98n000 1.14728E-01. 2.33721E-01
0.8n000 1.02019g-01 2.18024E-01
0.7n0000 9.0n614E-n2 2.034R7E-01
0.6n000U 7.88546E-02 1.90086E-01
0.5n0080 6.83967g-0n2 1.77801E-01
0.4n000 5.864868E-n2 1.66617E-01
0.3n000 4,97240E-02 1.56520E-01
D.2n000 4.150R1E-112 1.47500E-01
0.1n000 3.41389€E-12 1.39551E-01
0.0n00U 2.73168g-02 1.32670E-01
-0.1n000 2.13425¢-02 1.26855E-01
-0.2a000 1.6316BE-N2 1.22109E-01
-0.3n000 1.16410F-12 1.18437€-01
-0.4n000 7.91658F-03 1.15847E-01
-0.5n000 4.94526F-n3 ‘1.14350E-01
=0.6n000 2.72911F-93 1.13960E-01
-0.7n000 1.27040F-03 1.14696F-01
-0.8n000 $.71640F-n4 1.16577E-01
-0.9n000 6.35586F-04 1.19628E-01
=1.0n000 1.46520F-n3 1.23878E-01
(DSTGMAS 1IN BARNS/STERADIAN
90 = 1,894
ZSE = ,500
CE = 1,393

1k
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6

Li 2.0 MeV
CCSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.0n004 1.82572F-01 2.79909E-01
0.9n000 1.58887F-011 2.52223€E-01
0.8n000 1.36996F-nN1 2.26962E-01
0.7a000 1.16849F-n1 2.04002E-01
0.6r000 9.84016F-02 1.83235E-01
0.5n000 8.16193F-n2 1.64574E-01
0.4n000 6.64724F-n72 1.47945E-01
0.3p000 $5.29377F=-02 1.33292E-01
0.2n000 4,.09973F-02 1.20571E-01
0.1n00N0 3.N63REF=-(2 1.09751E-01
0.0n000 2.18538r-n2 1.00814E-01
=0.1n00U 1.46395F-n2 9.37523E~02
=0.2n000 8.99642F-03 8.85705E-02
-0.3n000 4.92931F=-N3 8.52840E-02
-0.,4n000 2.44635F-N3 8.39192E-02
-0,5n000 1.55909F-03 8.45136E-02
-0.64000 2.28218rk-03 8.71159€E-02
-0.7a000 4,.63311F-n3 9.17865E-02
-0.87000 8.63208F-n3 9.85982E-02
-0.9n000 1.43017F-n2 1.07637E-01
-1.0a000 2.1667QF-0n2 1+.19005F-01

(DSTGMAS IN BARNS/STERADTAN

%0 = 1.672
gSE = 608
CE = 1,06k
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Li6
UCSINF(CeM.)
1.0n000
0.9n000
0.8n00C
0.7n000
0.6n000
0.5n000
0.4n0000
0.3n000
0.2n000
0.1n000
0.00n000
-0.1n000
-0,2n000
-0.3n000
-0.4n000
-0.5n000
-0.6n000
~0.7a00U
-0.8n000
=0.9n000
-1.0n000

3.0 MeV

SHAPE ELASTIC

2.17998E-0n1
1.85399E-01
1.56174e-01
1.3n045E-01
1.08776E-01
8.61681E-n2
6.80550E-02
5.23008E-02
3.87966E-n2
2.74580E-02
1.82229g-n2
1,1n0490E-0N2
5.91231-03
2.8n5n4E-n3
1.73432E-03
2.72068E-n3
5.79679E-03
1.10063E-n2
1.84028E-02
2.8p0490E-N2
4.0n155E-02

ToTAL ELASTIC
2.82949E-01
2.48426E-01
2.17552g-01
1.90027E-01
1.65590E-01
1.44024E-01
1.25148E-01
1.08814F-01
9.49018E-02
8.33215E-02
7.40062€-02
6.69125E-02
6.20175E-02
5.93178g-02
5.88274E-02
6.46102E-02
7.09878E-02
7.97812E-02
9.10752E-02
1.04966E-01

(DST1GMAS IN BARNS/STERADIAN

G,

(o)

cT = 1,581
SE = 680
CE = .,737

18
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Li6
COSINE(C.M.)
1.,0n000
0.9n000
0.8n000
0.7n000
0.6n000
0.5n000
0.4n0000
0,3n000
0.2n000
0.1n000
0.0n000
-0.1n000
-0.2n000
-0,3n000
-0,4n000
-0.5n000
-0.6n000
=0.7n000
-0.8np000
-0.9n000
-1,0n000

(DSTGMAS

9r = 1.551
SE = ,727
CE = 582

)-1-0 MeV

SHAPE ELASTIC

2.51987E-N1
2.07906g-N1
1.37685E-n1
1.09987g-n1
8.63947g-07
6.64137E-n2
4.96388F-n2
3.57440E-02
2.4472%E-p2
1.56308E-n2
9.07756E-N3
4,.72115E-n3
2.51227¢-03
2.43955g-Nn3
4.52532E-03
8.82188€-03
1.54083E-p2
2.43873E-02
3.58830E-02
5.0n386g-02

TOTAL ELASTIg
3.04047E-01
2.%58081E-01
2.18702E-01
1.85022E-01
1.56288E-01
1.31874E-01
1.11256E-01
9.40089E=02
7.97884E-02 -
6.83267E-02
5.94219E-02
5.29314E-02
4.87656E-02
4,68823E-02
4,.72822g-02
5.00045E-02
5.51233E-02
6.27443E-02
7.30022E-02
8.60583E-02
1.02099g-01

IN BARNS/STERADTAN
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6

Li 5.0 MeV
CCSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIg
1.0n000 2.92023g-Nn1 3.36086E-01
0.9n000 2.32163-01 2.73859E-01
0.8n000 1.83169£-01 2.22939E-01
0.7n000 1.43163e-01 1.81382E-01
0.6r000 1.1n588E-11 1.47573F-01
0.5a000 8.41582F-02 1.20180E-01
0.4n000 6.28210E-N2 9.81083F-02
0.37000U 4.57242F-02 8.04742F-02
0.24000 3.21866E-12 6.65709E-02
0.1n000 2.16749E-02 5.58469E-02
0.0n000 1.37826E-N2 4.78850E-02
~0.tn000 8.21324g-03 4.23852E-07
-0.2n000 4,76562€-09 3.91499E-02
-0.3n000 3.32098E-03 3.80710E-02
-0.49n000 3.83241€E-03 3.91197E-02
-0.5n000 6.31557E-n3 4.23369E~-02
-0.6n000 1.084p7g-n2 4.78258E-02
“0.7n000 1.75289€-n2 5.57445E-02
-0.8n000 2.65312E-n2 6.63015E-02
-0.9n000 3.80531E-02 7.97496E-02
-1.00000 5.232n8E-Nn2 9.63831E-02
(DS{GMAS IN.BARNS/STERADIAN
90 = 1,548
OSE = .763
ScE = .65
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6

Li 6.0 MeV
CCSINE(CeM.) SHAPE FLASTIC TOTAL EBLASTIC
1.09000 3.39147¢-01 3.73913E-G1
0.9n000 2.59331e-01 2.91617E-01
0,8n000 1.96678E-01 2.26986E-01
0.7n000 1.47784E-01 1.76513E-01
0.6n000 1.09802E-01 1.37340E-01
0.5n000 8.05332E~-07¢ 1.07145E-01
0.4n000 5.81356E-02 8.40577E-02
0.3n000 4.11555E~-02 &.65831E-02
0.2n000 2.84458g-n2 5.35425€E-02
0.1n000 1.91173E-02 4.40242E-02
0.0n000 1.24977-02 3.7342%E-02
-0.,1n000 8.090823g-03 3.30052E-02
-0.,2n000 5.58531-03 3.06819E-02
-0.3n000 4.75713E-n3 3.01847E-02
-0.4n000 5.52395E~-03 3.14460E-02
-0.5pn00 7.89154E-03 3.45032E-02
-0.6p000 1.19471g-02 3.94842E-02
-0.70000 1.78476g-02 4.65965E-02
-0.8n000 2.58092E-02 5.61173E-02
-0,9n000 3.60993g-02 6.83852g-02
-1.,0n000 4,9p285g-02 8.37941g-02

(DSI1IGMAS 1IN BARNS/STERADIAN

S = 1.556
gsE = ,793
CE = 347

2l
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6

Li 7.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOoTAL ELASTIg
1.0n000 3.9n073e-01 4.18669E-01
0.9an00 2.87641g-01 3.13697E-01
0.8n000 2.09961-01 2.34013€E-01
0.7n000 1.51579e-01 1.74069E-01
0.6n000 1.08145E-01 1.29433E-01
0.5n000 7.62033E-02 9.6583BE-02
0.4n000 5.30193E-02 7.27303E-02
0.3a000 3.64459E-02 5.56814E-02
0.2n000 2.48165E-02 4.37353E-02
0.1n000 1.68533E-n2 3.55932E-02
0.0n000 1.16074E-07 3.02890E-02
-0.1a000 8.39258E-03 2.71325E-02
-0.2r000 6.74411E-03 2.56639E-02
-0.3n000 6.38033E-03 2.561%9E-02
-0.4n000 7.1716%€-03 2.68828E-02
-0.5n000 9.11515g-n3 2.94956E-02
-0.6n000 1.23131g-02 3.36012E-02
-0.7n000 1.69556g-02 3.94451E-02
-0.8n000 2.33056E-02 4.73576E-02
-0.9n000 3.16867g-02 5.77426E-02
-1.0n000 4,24726E-02 7.10682E-02
(DSTGMAS TN BARNS/STERADIAN
°r = 1,562
G
SE = .819
CE = ,269
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6

Li 8.0 MeV
CCSINE(C.M.) SHAPE ELASTIGC ToTAL ELASTIC
1.0n000 4.40728F-01 4,.65598E-01
0.9n000 3.14701-0n1 3.37094E-01
0.8n000 2.21872g-01 2.42325E-01
0.7a000 1.543p6E-n1 1.73255E=-01
0.6n000 1.05822g-01 1.23620E-01
0.5n000 7.16157E-0¢ 8.85474E-02
0.4n000 4,79647g-02 6.42597E-02
0.3n000 3.20022e-0n2 4,78458E-02
0.2a00U 2.15415g-n2 3.70859E-02
0.1n000 1.49397g-n2 3.03137E-02
0.0n000 1.09894E-02 2.63081E-02
-0.1n000 8.83435e-03 2.42084E-02
=0.2n000 7.90182E-03 2.34462E-02
-9.3n000 7.84858E-03 2.36922E-02
-0.4n000 8.51750&-03 2.48124E-02
-0.5n000 9.90247E-03 2.68341E-02
-0.6n000 1.214199€-02 2.99175E-02
-0.7n000 1.53854g-02 3.43338E-02
-0.8n000 1.99951E-02 4.04477E-02
-0.9n000 2.631n0E-02 4.87031E-02
-1.0n000 3.47438c-02 5.96139E-02
(DSTGMAS 1IN BARNS/STERAD1AN
or = 1.562
SE = .8l

CE = .225
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6

Li 9.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1,0n000 4.88006c-n1 5,09157E-01
0.9n000 3.38691E-01 3.57536g-01
0.8n000 2.31510g-01 2.48565E-01
0.7a000 1.55646F-01 1.71323E~01
0.6n000 1.02883E-01 1.17512E-01
0.5n000. 6.69823c-172 8.08245g-02
0.4n000 4,32141E-07? 5.64790E-02
0.3n000 2.80138E-62 4.08697E-02
0.2n000 1.87172g-02 3.13020&-02
0.1n000 1.33612€-02 2.57915E-02
0.0n000 1.05397E-02 2.29108E-02
-0.1n000 9.24066F-03 2.16740E-02
-0.2n000 8.84483E-03 2.14296E-02
-0.3n000 8.963845-03 2.18198E-02
-0.4n000 9.42937-03 2.26943E-02
-0.5n000 1.02400E-02 2.40821FE-02
=0.6n000 1.15263E-02 2.61550E-02
-0.7a000 1.35238g-07 2.92014E-02
-0.8n000 1.65515E-102 3.36069E-02
-0.9n000 2.09952E-92 3.98405F-02
-1.0n000 2.72944€-02 4.84451E-02
(DS1GMAS IN BARNS/STERADIAN
gT = 1.55)
SE = 855

°cE = .186
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Li6
COSINE(C.M.)
1.00000n
n.9000n
0.80000
p.70000
0.6000n
0.50000
0.40000
0.3000n
0.20000
0.10000
0.00000
-0.10000
-0.20000
“0.30000
=0.40000n
-0.5000n
-0.60000
=N.70000
-0.80000
~0.90000
=1.00000

10.0 MeV

SHAPE ELASTIC

5.9n318E=-01
3.58681E-01
2.384405=01
1.55491E=01
9.93994E=-02
6.24401E=02
3.88981E-02
2,45643E-02
1.63634E-02
1.20791E=02
1.01483E=02
9.20669E-03
9.65433E~)3
9.88950E=03
1.01860E=02
1.068685E=02
1.16373E=02
1.62686E-02
2.07892E=02

TOTAL ELASTIC
5,48421E-01
3,74677E-01
2,52818E-01
1.68634£-01
1.116n9E-01
7.39512E-02
4,98974E-02
3.52007E-02
2,67589E-02
2.23371E-02
2.03616E-02
1,97646E-02
1,98674E-02
2,029n8E-02
2.08R88E-02
2,16971€-02
2,28957E-02
2.47806E-02
2,77446E-02
3,22641E-02
3,889024E-02

(0SIGMAS TN BARNS/STERADIAN

gT = ]Jggz
E = .
°§E = .155
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Li6
COSINE(C.M.)
1.0000n
0.9000¢0
N.80N00N
0.70000
n.60n0n
0.5000n
0.40000
0.30000
0.20000
n.1000n
n.n0oaan
~0.10000
=N.20000
~0.30000
-0.4000nN
-0.5000n
=0.60000
-0.70000n
-0.8000n
=0.90000n
-1.000060

gT
OSE
CE

(DSI1GMAS

= 1,516
= 867
= 131

SHAPE ELASTIC

IN

11.0 MeV

5.67426E=01
3.796196=-01
1.53929E-01
9.54491E-02
5.80367E=02
3.5p2825-02
2.1¢349E-02
1.44427E=-02
1.1p496E-02
9.80328E-03
9.60739E=03
9.77882E-03
9.94179E=-03
9.94923E-03
9.82454E-03
9.71875E-03
9.87637E-03
1.06280E=02
1.23449E£-02
1.54580E-02

TOTAL ELASTIC
5,82999E-01
3.882686-01
2,54910E-01
1,65024E-01
1.05720E-01
6.76938E-02
4,42362E-02
3.05244E-02
2,31200E-02
1.96056E-02
1.83198E-02
1,81634E-02
1,84562E-02
1.88312E-02
1,91573E-02
1,94817&-02
1,99894E-02
2,09746E-02
2,28215E-02
2.59938E-02
3.10314E-02

BARNS/STERADIAN
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Li6 12.0 MeV

COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.0000n 5.996195-01 6.,13203E-01
0.90000N 3.86802E-01 3.98610E-01
0.80000 2.44606E-01 2,55094E-01
0.70000 1.51157E-01 1.60662E-01
0.6000N 9.14413%-02 9.991578-02
n.50000 5.37995E-02 6.20332E-02
0.30000 1.91583E-02 2.67165E-02
0.20000 1.28798E-02 2,02510E-02
0.10000 1.02117E-02 1.74755E-02
0.00000 9.46380E-03 1.66924E-02

-“0.10000 9.54633E-03 1.681Nn1E-02
-0.20000 9.80361E-03 1.71747E-02
-0.30N0n $.89093E-03 1.74492E-02
=0.40000 9.68781E-03 1,75265E-02
-0.50000 9.235085E=03 1,74687E-02
-0.60000 8.69000E=03 1.74644E-02
-0.7000n 8.29549E-03 1.780n6E-02
“n.80000 8.35857E-03 1,88463E-02
-0.90000 9.236%56E=03 2.10441E-02
-1.00000 1.13282E=02 2.49116E-02
(DS1GMAS TN BARNS/STERADIAN

gT = 1.450

oSE = .865

CE = 112
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6

Li 13.0 MeV
COSINE(C,.M.) SHAPE ELASTIC TOTAL ELASTIC
1.00000 6.278275-01 6.40010E-01
0.90000 3.957895-01 4,062996-01
0.8000n 2.44437E-01 2.537278-01
0.70000 1.47350E-01 1.%55744E-01
0.60000 8.65432E-02 9,42775E=-02
0.5000n 4.97211E=-02 5.69702E~-02
0.40000 2.84722E-02 3.53677E-02
0.30000 1.70596E-02 2.37038E-02
0.20000 1.16021E=-02 1.80782E-02
N.10000 9.51260E-03 1.58920E-02
0.0000N 9.10853E-03 1.54564E-02
~0.10000 9.33962E«03 1.57190E-02
-0.2600nN 9.59678E-03 1,60728E-02
-0.30000 9.57788E-03 1.62221E-02
-0.40000 9.19370E-03 1.60892E-02
-0.5G6000 8.502615-03 1,57518€E-02
-0.60000 7.66559E-03 1.53998E-02
-0.70000 6.915745-03 1.53095E-02
-0.80000 6.53792E-03 1,58275E-02
-0.90000 6.855528-03 1.73657E-02
-1.0000n 8.22198E-03 2.04047E-02
(DSIGMAS TN BARNS/STERADIAN
Op = 1.462
ZSE = 860
CE = .099
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Li6

COSINE (C.M.)

1.00000
0.90000
n.80000
0.70800
0.60000
N.50000
0.40000
0.30000
2.20000
0.10000
2.00000
-3.10000
-1,20000
-0.3nQ00
-0.47000
-0,5%0000
~0.60000
-0.7100400
-0,80000
-0,90000
-1,00000

T =
SE =

1.433
.851

14,0 MeV

6.5280e-91
4,.0215e-01
2.4261E-01
1.4274E-01
8.4755E-02
4,5809E-02
2.5688E-02
1.5277E-02
1.0556E-02
8.9223E-03
8.7380E-03
9.0174€E-03
9.2139E-03
9.0752€E-03
8.5444E-03
7.6949E-03
6.68598-03
5,7344E-03
5,0967E-03
5.0568E-03
5,9200E-03

DSIGMAS IN BNS/STERAD
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L16

COSINE (C.M.)

1.00000
0.97000
n.80000
n.79000
n.60000
D.52000
n.,49000
N.30000
N.20000
0.10000
N.009000
-0.10000
=0.20001
“0.3n000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0,99000
-1.n0000

15 -O MeV

6,7497E-01
4,N634-01
1.3758E-01
7.6898E~-p2
4.2082E-g2
2.3175E-02
1.3746E-p2
9.6835e-03
8.4088E~-n3
8.3539e-03
8.6131E-03
8.7112E-03
8.4490E-03
7.8026E-03
6.8576E-p3
5.7682E-03
4,7309E-03
3.9692E-03
3.7244E-03
4,2513E-n3

1.403
839

16.0 MeV

6.9495g-01
4.0877e-01
2.3536E-0p1
1.3202E-01
7.2p39E-(2
3.8549E-02
2.0907E-p2
1.2423E-02
8.9422g-03
7.9438g-03
7.9499E-03
8.1453E-¢3
8.1286E-09
7.7527Ee-1n3
7.0227E-p3
6.0332E-03
4.9294E-03
3.8854E-03
3.0918E-03
2.7500E-03
3.n724g-03

DSIGMAS IN BNS/STERAD
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Energy Energy Levels'
1.00 G.S 3/2°
1.45 0.478 1/2°
2.00 4.63 : 3/2']
3.00 6.54 : 3/2']
4.00 Tl 5/2°
bl 9.60 [ 3/2':]
5.00 10.80 i 3/2']
6.00 12 .40 : 3/2']
7.00 14.00 : 3/2'_]
8.00
9.00

10.00

11,00

12.00

13.00

14,00

15.00

16.00

%*
Energy levels from NRC 61-5, 6-35,

except [ ] values which are assumed.
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Li'

CCSINE(C.M.)
1.00000
2.90009
J.8J3000
0.70000
U.60000
0.50007
U.40009
0.30003%
0.20000
J. 00000

-3.10000
-0.20000
-0.40000
=3.50000
-+ 60000
-2.70300
-0.80000
-1.C0000

1.0 MeV

SHAPE ELASTIC

1.09624E-01
9.83061E-C2
8.7629J)E-02
7.75920E-02
6.81952E-02
5.94394E-02
5.13262E-02
4.385890E-02
3.70377€E-C2
3.08688E-02
2.53556E-02
2.05328E-02
1.63157€E-02
1.28002E-02
9.96271E-C3
T.81006E-03
6.34962E-03
5.58922E-03
5.53712E-03
6.20198E-03
7.59289E-03

. TOTAL ELASTIC

2.94539E-01
1.90925€E-01
1.78274E-01
1.66556E-01
1.55749€E-01
l.45833E-01
1.36793E-01
1.28617E~01
1.21299€E-01
1.14834E-01
1.09223€E-01
1.34468E-01
1.00577E-01
9.75595E~02
9.54292E-C2
9.42036E-02
9.39034E-02
9.45533E-02
9.61817E-C2
9.88210E-02
1.02508E-01

(DSIGMAS IN BARNS/STERADIAN

T = 1
SE =
CE = 1

771

. «ls58

.098
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Li’

CCSINE(C.M,)
1.C0000
J.90000
J.80000
0.70009
0.60000
0.50030
7.40000
J«30000
C.20000
010300
0.00000

-0.1009090
-0.200990
=0.36002
-0.400090
=J.5309u
-0.70000
-2.80000
-0.930060
=1.00000

1.45 MeV

SHAPE ELASTIC

1.29666E-C1
l.14102€E-01
9.95990E-02
8.6l414E-C2
Te37162E-02
6.23143€E-02
5.19299E-02
4.25604E-C2
3.42062E-C2
2.68702E-02
2.C5583E-C2
1.52787€E-G2
1.10421E-02
7.86148E-03
5.75182E-03
4.73022E-03
4.81566E£-03
6.02894E-03
8.39257E-03
1.19307€E-02
1.66693E-02

TOTAL ELASTIC
2.10097E-01
1.91889E-01
1. 75162E-C1
1.59851E-01
1.45900E-01
1.33265E-01
1.21911E-Gl
1.11811E-01
1.02947E-01
9.53110E-C2
8.88998E-32
8.37195E-C2
7.97834E-02
"Te71119E-02
7.57328E-C2
7.56812E-02
Te69996E-02
T7.97384E-02
8.39555E-02
8.97176E-02
9.710C3E-02

(DSIGMAS IN BARNS/STERADIAN

G,
O,
o)

T = 1,610

SE = .L77
CE = ,906
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L’

CCSINE(C.M.)
1.092000
).80000
0.70000
0.60007
0.500020
Je 49000
J. 30009
0.20000
U« 109309
0.00000

—0.10000
-J3.20009
-J.30000
-0.40000
=J3.50000
-0.60003
-J.73000
-0.80000
=3.90002
-1.02300

2.0 MeV

SHAPE ELASTIC

1.50694E-01
1.50147E-01
1.11347E-01
9.42394E-02
7.86615E-Q2
6.46454E-92
5.21153E-02
4410361E-22
3+.13853E-02
2.31481E-02
1.63209E-02
1.69079E-02
6.92131E-03
4.38108E-03
3.31406E-03
3.75361E-C3
5.73916E-03
9.31579E-03
1.45338E-02
2.14486E-02
3.01198€E-02

TOTAL ELASTIC
2.22296E-31
1.98611E-01
1.77241E-01
1.58014E-01
1.40789€E-01
1.25448E-01
1.11897E-21
1.00063E-01
8.98932E-02
8.13533E-02
Te44265E-02
6.91131E-02
6.54295E-02
6+34079E-02
6+30959E-02
6.45561E-02
6.78665E-02
7+.31206E-02
B.04275E-02
8.99134E-02
1.01722E-01

(DSIGMAS IN BARNS/STERADIAN

%0 = 1,516
OSE = .510

(o)

CE = .781
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Li’

CCSINE(C.M,)
1.00304
J.900090
0.80000
9.70000
U.6000C
2.53000
J.40000
2.30009
0.20009%
0.10000
0.00009

=0.13000
-J.30600
-0.423009
-0.50000
-0.60000
=-J.70000
-0.80000
-0.90000
-1.00009

(DSIGMAS IN BARNS/STERADIAN

T = 1.473
SE = ,571
CE = 678

3.0 MeV

SHAPE ELASTIC

1.8%9091€E-C1
1.57203E-01
1.29473E-01
1.05399E-01
8.45525E-C2
6.65781lE-Q2
5.11824E-02
3.81288E-02
2.72325E-02
1.83556E-02
1.14021E-C2
6.31484E-03
3.07107E-03
1.67986E-03
2.17893E-03
4.63213E-03
9.12705E-03
1.57729E-02
2.46986E-C2
3.60511E-C2
4.99936E-02

52

| TOTAL ELASTIC

2.18857E-01
1.87798E-01
1.61122E-01
1.38267E-01
1.18768E-01
1.02240E-01
B8.83766E-02
T.69396E-02
6.77530E-02
6.06988E-02
5.57123E-0C2
5.27781lE-02
5.19277E-02
5.32364E-12
5.68217E-02
6.28421E-0Q2
Tel4962E-02
8.30235E-0¢
9.77052E-32
1.15867E-01
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Li'
CCSINE(C.M.)

.0 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00003 2.38283E-01 3.03714E-01
Je 90000 1.88761E-C1 2.48859E-01
J.80000 1.48195E-01 2.04190E-01
0.70000 1.15074E-01 1.67947E-01
0.,63000 8.81324E-02 1.38660E-01
0.50009 6.63124E-02 1.15110E-01
D.40000 4.87448E-02 9,.,62942E-02
0.30002 3.47242E-02 8.14053E-02
0.20003 2.36907E-02 6.98053E-02
3.10000 1.52124E-02 6.10086E-02
0.00002 8.97166E-C3 5«46651E-02

-0.1020: 4.75132E-03 5.05475E-02

-.20009 2.42407E-03 4.85387E-02

-0 ¢30000 1.94238E-03 4.86234E-02

-0.402090 3.32987E-03 5.08793E-02

-0.52092 6.67371LE-03 5.54711E=-02

-0.69000 1.21179€E-02 6.26459E-02

-C. 70000 1.98574E-02 7.2730)E-02

-0.89000 3.01329E-02 B.61283E-22

-0.9000) 4.32262E-02 1.03324E-01

-1.00000 5.94562E-02 . 1.24887E-C1

{DSIGMAS IN BARNS/STERADIA
gT = 1,502
SE = 632
CE = .6LO
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7

Li .21 MeV
CCSINE(C.M.) SHAPE ELASTIC  TOTAL ELASTIC
1.00000 2.50279E-C1 3.15844E-01
0.90000 1.96165E-01 2.56184E-91
J.8G000 1.52350E-01 2.08119E-¢1
9.70000 1.17923€E-01 1.69572E-01
0.60005 8.86690E-(2 1.38810E-01
3.50000 6.60291E-02 1.14401E-01
0.40000 4.80681E-02 9.51703E-02
0.30000 3.36475E-02 8.01700E-02
0.20002 2.30016E-02 6.86525E-02
G.10000 1.47166E-C2 6.004T0E-02
0.00000 8.71243E-03 5.39398E-02
-0.10000 4.72734E-03 5.30578E-02
-0.20000 2.60399E-03 4.82549E-02
-0.30000 2.27768E-C3 4.85002E-02
-0.400090 3.76600E-03 5.08683E-02
-0.50000 7.15968E-C3 5.55319E-02
-0.60000 1.26147E-02 6.27560E-02
-3.70000 2.03453E-02 7.28942E-92
-0.80000 3.06179E-02 8.63873E-02
-0.90000 4.37457E=-22 1.03764E-01
-1.00000 . 6.00838E-02 1.25649E-01
(DSIGMAS IN BARNS/STERADIAN
gT = 1,512
SE = .6l
CE = 636
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Li’
CCSINE(C..M.)
1.00000
J.90009
J.8C009
U« 70000
0.63003
J«50000
0.40009
0.30002
J.2038090
0.10009
0.00G600
-3.10000
-0.20000
-3.300070
-0.40000
-0.50000y
-J3.60000
-0.70000
-0.80000
-=3.990020
_1000003

5.0 MeV

SHAPE ELASTIC

3.00053E-01
2.26241E-01
1.68724E-01
1.24288E-01
9.02766E-02
6.45063E-02
4.52302E-02
3.09312E-02
2.05794E-02
1.32472E-02
8.31375E-03
5.31547E-03
3.96538E-03
4.12263E-03
5.77395E-03
9.01790E-03
1.40512E-02
2.11572€E-02
3.06954E-02
4.30933E-02
5.88385E-02

TOTAL ELASTIC

3.66059E-91
2.86019E-01
2.23792€-01
1.75832E-01
1.39219E-01
1.11561E-01
9.09172E-02
T«57329E-02
6.47839E-02
5.71336E-02
5.20954E-02
4.9¢019E-92
4.81T789E-92
4.89243E-22
5.14909E-02
5.60725E-02
6.29932E-02
7.27010E-02
8.57639E-92
1.02872E-01
1.24844E-01

(DSIGMAS IN BARNS/STERADIAN

°° = 1,551
SE = .691
CE = 622
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Li'

COSINE(C.M.)
1.60003
5.90G00
0.8000%
0.70000

0.600090
J.5000J

J.40000¢
0.30000
0.2000)
J3.10002
0.00000
-0.10000
-0.20000
-0.30000
=0.4000C
=0.50000
-2.60009
=J. 70009
-0.80000
-0.90000
=1.00000

6.0 MeV

SHAPE ELASTIC

3.66268E-C1
2.64927E-01
1.88899E-31
1.32634E-01

9.16409E-02
6.23068E-02

4.17468E-02
2.76816E-02
1.83381E-02
1.23676E-02
8.77869€E-03
6.88139E-03
6.24143E-03
6.64196E-33
8.05176E-03
1.05986E-02
1.45467E-02
2.02782E-02
2.82772E-02
3.91158E-02
5.34434E-02

TOTAL ELASTIC

4.25548E-01
3.17761E-01
2.36926E-71
1.77105€-901
1.33513€E-01
1.02310E-91
8.04348E-02
6.54752E-02
5.55598E-02
4.92724E-02
4.55822E-02

. 4.37862E-02
| 4.34631E-02
" 4.44356E-02
. 4.67397E-02
. 5.06014E-92
' 5.64186E-02

6.47490E-D2
7.63038E-02
9.19504E-D2
1.12724E-21

(DSIGMAS IN BARNS/STERADIAN

90 = 1,587

o
o

SE = 747
CE = 534
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7

Li 7.0 MeV
CCSINE(C.M,) SHAPE ELASTIC  TOTAL ELASTIC
1.0009) 4,3694TE-01 4.92410E-91
2.99000 3.0497E-01 3.53917E-01
0.80060) 2.08817E-01 2.52982E-01
0.70000 1.4G009E-01 1.80684E-01
060900 9.18444E-02 1.29997€E-01
0.50000 5.90448E-02 9.53979E-02
0440009 3.74735E-02 7.25695E~02
0.30005 2.39171E-02 5.81626E-02
0.22000 1.59113E-02 4.96149E-02
0.10000 1.16019E-02 4.50060E-02
9.000600 9.63445E-03 4.29429E~02
-2.1000° 9.06557E-03 4.2469TE-02
-0.20000 9.29129€-03 4.29950E-02
-2.39000 9.98936E-03 4.42349E-02
-0.40000 1.10723€-02 4.61683E-02
~Ue50309 1.26491E-92 4.90022E-02
-0.60009 1.45940E-02 5.31462E-02
-9.7900C 1.85204E-02 5.91959E-02
-0.80000 2.37604E-02 6.79258E~02
-2.900G2 3.13466E-02 8.02936E-C2
-1.00009 4.19983E-02 9.74617E-02

(DSIGMAS IN BARNS/STERADIAN
°r = 1,617
g
OSE = .798
CE = .)88
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7

Li 8.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.n0000 4,98810E=01 5,47937E-01
n.e000n 3.98313E-01 3.81284E-01
n.80N00 2.24320E~01 2.62843E-01
n.70n0n 1.450n2E=01 1.80311E-01
0.60000 9.1247%E=02 1,24244E-01
N.5000n 5.60509E=02 8.73986E-02
N.40000 3.40511E=02 6,42431E-02
0.30N00 2.11747E-02 5.05799E-02
n.20000 1.43631E=02 4,32633E-02
0.1000n 1.13603E-02 3,.99794E-02
0.0000n 1.0549pE-02 3.90779E-02
-0.10000 1.U8219E=-02 3.944p9E-02
-0.20000 1.14817E-02 4,03818E-02
-n.3000n 1.21614E~=02 4,15666E-02
-0.40000 1.27620E=02 4,29%40E-02
-0.5000n 1.34030E~02 4,47507E-02
“n.60N0N 1.43834E=-02 4,73794E-02
-0.70000 1.615p1E=02 5.14588E-02
-N.80000 1,92740E=02 5.77973&-02
=0.90000 2.44307°E=02 6.74014E-02
-1.090000n 3.23833E-02 8,15105&8-02

(DS1GMAS IN BARNS/STERADIAN
ST = 1,623

%S = .836
ScE = .23
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7

Li 9,0 MeV
COSINE(C.M.,) SHAFE ELASTIC " TOTAL ELASTIC
1.0000n 5.52989E=-01 5,93456E-01
0,9000n 3.65555F=01 4,00631£-01
n.,80000 2.35697E=01 2,66968E-01
0.70000 1.47678F=01 1,76246E-01
0.60000 8.97264E=02 1,16372E-01
0.50n0n 5.30467E-02 7.83340E-02
0.40N00 3.10897E-02 5.54290E-02
0.3000n 1.90091E-02 4,27039&-02
0.20000 1.32564E=02 3.653756-02
N.10000 1.12784E=02 3.43289E-02
0.00000 1.12872E-02 3.42638E-02
-n.10000 1.20877E=02 3.51383E-02
-n.20000 1.29452E-02 3.,62263E-02
-0.3000NN 1.354848E-02 3,71.797E-02
=N.40000 1.36150E-02 3.79542E-02
-N.50n0nN 1.34687E=02 3,.87560E-02
-0.60000 1.33593E=02 4,000%51E-02
-0,70000 1.37470E«02 4,231438-02
-N.8000N 1.52134E-02 4,64B43E-02
“n.90nnn 1.84429E-02 5.35195E-02
-1.00000 2.42092E-02 - 6,46764E-02
(DSIGMAS IN BARNS/STERAD!A
G,
oI = 1.616

o_SE = ,863
CE = .3h2
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Li7 10.0 MeV

COSINE(C.M.) SHAPF Z(ASTIC TOTAL RLASTIC

1.0000n 5.99760E-01 6.337n1E-01
0.90000 3.87013E-01 4,16255E-01
0.81000 2.,43248E-01 2,69251k-01
0.700060 1.48261E=01 1.72n04E-01
0.60000 8.74036E=02 1,09558E-01
n.50000 5.0n548%E=-02 7.10948E-02
0.40000 2.8533tE=02 4, B7968E-D02
0.3000N0 1.73158E~02 | 3.70501E-02
0.2000n 1.24709E-02 3.18634E-02
fe1nQon 1.12472E-02 3,04481E-02
n.0000N 1.17722E=02 3,09114E-02
-0.10000 1.283n4E=02 | 3.20312E-02
-0.20000 1.36989E=02 . 3.,30913E-02
-0.30000 1.890269E-02 3,37611E-02
“0.40000 1.37458E=02 3,40095E-02
-0.50000 1.3n040E=02 3.40443E-02
-0.60000 1.21186E=02 3,42734E-02
-0,70000 1.15420E-02 . 3,52840E-02
-0.80000 1.18368E=-02 3.78397€E-02
-N.90n00 1.36595E=02 4 ,29019E-02
-1.0000n 1.77490E=02 5.16895E-02
(DS1GMAS IN BARNS/§TERADIAN

gT = ]Jégo

E = .380

%o
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Li’
COSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000
=0.10000
=0.20000
.0-30000
=0.40000
.0-50000
=0.60000
«0.70000
=0.80000
=0.90000
=1.00000

11.0 MeV

SHAPE ELA8TIC

6.4N453E=01
4.03809E«01
2.47557E=01
1.47085E=01
8.44050E=02
4.70%48E«02
2.02774E«02
1.59637E=02
10189375'02
1.12036E=02
1.20058E=02
1.31176E=02
1.38654E=02
1.39451E=02
1.33222E«02
1.21608E=02
1.07751E«02
9.59534E=03
9.14663E=03
1.00347E=02
1.29379E=02

TOTAL BLASTIC
6.69714E-01
4,28664E-01
20693088'01
1.67388E~01
1,03362E-01
6.506998-02
4,362%5E-02
3,28%40E-02
2,84839E-02
2,76232E-02
2,83701E-02
2,.95372E-02
3.045565-02
3,08355E~-02
3.06703E-02
3,01719E-02
2,97340E-02
2,98986E-02
J.13876E-02
3,510005'02
4,219946-02

(DS1GMAS IN BARNS/STERADIAN

G,

T = 1,578
°SE = .889
ScE = .2Lk
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7

Li 12.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL @LASTIC
0.90000 4.16380E=01 4,37849E-01
0.80000 2.49231E=01 2,68174E-01
0.70000 1.44403E«01 1,61649E-01
0.50000 4.90023E=02 5,92894E-02
0.40000 2.42313E=02 3.89084E-02
0.30000 1.498570E«02 2.912826-02
0.20000 1.14537E«02 2.54544E-02
0.10000 1.11208E=02 2.496876-02
0.00000 1.20160Ew02 2.58403E-02
«0.10000 1.30335E=02 2,68787E-02
«0.20000 1.35762E«02 R,75770E-02
«0.30000 1.34009E=02 2,76720&8-02
=0.40000 1.25409E=02 2,71881E6-02
«0.50000 1.10838E=02 2.63485E-02
«0.60000 90.42156E«03 . 2,54984E-02
«0.70000 7.92311E=03 2,516918-02
«0.80000 7.06156E=03 2,600456-02
«0.90000 7.37481E=03 2.88345E-02
-1.00000 9.45033E=03 3.475438-02

(DSIGMAS IN BARNS/STERADIAN
O°T = 1,553
SE = .89
CE = ,207

72




TV T T 1T 17 1 T ﬁ_-___/— T ﬁ—~___ T 1

Li’ 12.0 MeV

________ 1 _hu____ 1 1

(2] N
(o) o o

NVIOVH3LS ¥3d SNYVESITIN NI NOI1103S-SS0HD VIINIY¥3I 4410

0.6 0.4 0.2 0 -0.2 -04 -06 -0.8 -10
COSINE ¢

0.8

1.0

Figure 30

73



Li’

COSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

=0.10000
=0.20000
=0.30000
'0-40000
=0.50000
«0.60000
=0.706000
=0.80000
=0.90000
=1.00000

(DSIGMAS IN BARNS/STERADIAN

T = 1.527
SE = ,891
°CE = .179

13.0 MeV

SHAPE ELASTIC

7.10084E«01
2.48810E=01
1.40620E«01
7.68031E=02
4.09895E=(2
2.23904E«02
1.39468E=02
1.11044E=02
1.09870E=02
1.18432E=02
1.29670E=02
1.25534E=02
1.14696E=02
9.90092E=03
8.13067E=03
6.51465E-03
5-465555'03
5,44581E=03
6.968532E=03

Tk

TOTAL BLASTIC

7.32388E~01
4,44839E-01
2.65221E-01
1,95%1068-01
9,06529E-02
5,41100E-02
3.49906E-02
2.61786E-02
2.30874E-02
20282’35'02
2,36339E-02
2,4%098&-02
2,49800E-02
2,47849E-02
2,40701E-02
2,30215E-02
2.1980568-02
2,14041E-02
2,18763&-02
2.,41491E-02
2.92420E-02
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7

Li 14 .0 MeV
COSINE(C.M.) SHAPE S ASTIC TOTAL BLASTIC
1.00000 7.40650E=01 7.60774E~01
0.80000 2.468336«01 2,614%96-01
0.70000 1.36064E=01 1,49382E-01
0.60000 7.25714E«02 8,48667E-02
0.50000 3.80491E=02 4,96828E~02
0.40000 2.06883E=02 3.18470E-02
0.30000 1.31564E=02 2,39744E-02
0.20000 1.07960E=02 2,13822E-02
0.10000 1.07998E=02 2,124998-02
0.00000 1.15348E=02  2,19400E=02
«0.10000 1.21206E=02 2.25708E-02
«0.20000 1.21524E=02 2,273876-02
«0.30000 1.15217E«02 2,23401E-02
=0.40000 1.03029E=02 2,14615E-02
=0.50000 8.68313E«03 2.03168E-02
«0.60000 6.92194E«03 1,921728-02
=0.70000 5,32816E=03 1,858%96-02
«0.80000 4.24929E«03 1,887856-02
=0.90000 4.06819E=03 2.08163E-02
«1.00000 5.20484E«03 2,53292E-02
(DS1GMAS IN BARNS/STERADIAN
gT = 1.501
SE = _B886

°CE = .159
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Li' 15.0 MeV
COSINE(C.M.) SHAPE ESLASTIC TOTAL BLASTIC
1.00000 7.60373E-01 7.876356-01
0.90000 4.38901E=01 4,%53981E-01
0.80000 2.438594E=01 2,%6663E-01
0.70000 1.30902E=01 1,426886-01
0.60000 6.81783E=02 7.90990E8~02
0.50000 3.51097EB=02 4,54220E-02
0.40000 1.91066E=02 2.89796E-02
0.30000 1.24501B«02 2,2008%7E-02
0.20000 1.04994E=02 1.98345€-02
0.10000 1.05515E=02 1.97691E-02
0.00000 1.11142E=02 2,02802E-02
«0.10000 1.14366E=02 2,06453E-02
«0.20000 1.12136E~02 2.0%5%10&8-02
-0.30000 1.04004E=02 1.99860E-02
=0.40000 9.09997E=03 1,.897298-02
«0.50000 7.49738E=03 1,78097E-02
«0.60000 5.82386E03 1.67445E-02
=0.70000 4.33941E=03 1.61296E-02
«0.80000 3.32705E=03 1,63951E-02
=0.90000 3.00475E=(3 1.81451E-02
=1.00000 3.98395E-03 2.22464E-02

(DSIGMAS IN BARNS/STERANIAN

O°T = 1.L7h
SE = .878
ScE = il
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Li' 16.0 MeV
COSINE(C.M.) SHAPE ELASTIC  TOYAL ELASTIC
1.00000 7.96376E=01 8,132756-01
0.90000 4.42721E-01 4,86536E-01
0.80000 2.39350E«01 2.51294E-01
0.70000 1.25299E=01 1,.360456-01
0.60000 6.37094E=02 7.36800E-02
0.50000 3.22902E«02 4,16642E-02
0.40000 1.76402E=02 2.660296-02
0.30000 1.18118E=02 2.047%56E-02
0.20000 1.02029E=02 1,86602E-02
0.10000 1.02500E=02 1.85880E-02
0.00000 1.06139E=02 1.890838-02
«0.10000 1.06747E=02 1.90097&-02
«0.20000 1.02209E=02 1.8678368-02
=0.30000 9.26336E=03 1.79272E-02
=0.40000 7.928597E-03 1,688868-02
=0.50000 6.38649E=03 1.87604E=02
=0.60000 4.846418E=03 1,47868E-02
=0.70000 3.51778E=03 1,426396-02
=0.80000 2.,62399E=03 1,45680E-02
=0.90000 2.90245E«03 1,62177E=02
«1.00000 3.11478E«03 2.001408-02
(DSIGMAS 1IN BARNS/STERADIAN
ZT = 1.LL9
SE = 869

SCE = .129
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Be?

Energy Energy Levels*
4.00 G.S. 3/2"
7.00 1.75 1/2(+)
8.00 2.43 (5/27)
9.00 3.04 (3/2%)

10.00 I 7l [3/2'-

11.00 6.76 [3/2':

12.00 7.9 [3/2':

13.00 9.10 [3 /2 ':

14 .00

15.00

16.00

¥*
Energy levels obtained from NRC 61-5, 6-71,

except [ ] values which are assumed.
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Be9

' COSINE(C.M.)

1.00000
0.95000
0.90000
0.85000
0.80000
0.75000
0.70000
0.65000
0.60000
0.55000
0.50000
0.45000
0.40000
0.35000
0.30000
0.25000
0.20000
0.15000
0.10000
0.05000
0.00000
-0.05000
-0.10000
-0.15000
-0.20000
-0.25000
-0.30000
-0.35000
—0.40000
-0.45000
-0.50000
-0.55000
~0.60000
-0.65000
-0.70000
~0.75000
-0.80000
-0.85000
-0.90000
-0.95000
-1.00000

L.0 MeV

SHAPE ELASTIC

2. 76393E-01
2.34341E-01
1.97526E-01
].65“3]E—0]
1.37578E-01
1. 13528E-01
9.2874BE-02
7.52481E-02
6.03062E-02
b,77372E-02
3.72561E-02
2.86041E-02
2. 15460€E-02
1.58697E-02
1. 13845E-02
7.92008€E-03
5.32506E-03
3.46626E-03
2422763E-03
1.50929E-03
1.22672E-03
1. 30998E-03
1. 70293E-03
2.36258E-03
3.25842€E-03
4,37182€E-03
5.69549E-03
7.23292E-03
8.99793E_03
1. 10142E-0Q2
1.33147E-02
1.59417€E-02
1.89458E-02
2.23861E-02
2.63296E-02
3.08510E-02
3.60322€-02
4.19624E-02
4.87375E-02
5.64602E-02
6.52393E-02

TOTAL ELASTIC
3.,3877T1E-01
2.93271E-01
2.53462E-01
2.18777€E-01
1.88695€E-01
1.62733E-01
1.40451E-01
1.21442E-01
1.05335€e-01
9.17890€-02
8.0U956E-02
T.11729E-02
6.35661E-02
5.74U455E-02
5.26054E-02
4 .88622E-02
4.60537E-02
4.,40380E-02
4.26922€E-02
La19114E-02

 4.16084E-02

4.17121E-02
b 21675E-02
4.29344E-02
4.39871E-02
4.53139e-02
k.69163E-02
4 .88088BE-02
5.10180E-02
5.35830E-02
5.65542E-02
5.99935E-02
6.39742E-0D2
6 .85800E-02
7.39057€E-02
8.00568E-02
8.71490E-02
9.53088E-02
1.04673E-01
1.15390E-01
1.27617E-01

(DSIGMAS IN BARNS/STERADIAN

ZT
sk
CE

1.621

5.605
576
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9

Be 7.0 MeV
COSINE(C.M.) SHAPE ELAS!I1C |TBTAL ELASTIC
1.00000 5.06664E=uq $.40945E-0;
0.90000 3.26572E-u1 $.56869E-01
0,80000 2.01821E=-ut 2.2927%-01
0.70000 1.18156E=-u1 $.,43594c-021
0.50000 3.23975B=u> 5.,53990&-02
0.40000 1.51911E-u2 3.74950E-02
0.30000 7.89327E-03 2,97258k=-02
0.20000 6.72237E-u3 8.82536£-U2
0.40000 8.88413E-u3 3.02480E-02
0.00000 1.23796E=u2 3.36898E-02
-0.10000 1.58564E=t2 3.72203&-02
=-0.20000 1.84937E-1u2 4.,00249E-02
-0+30000 1.99129E-y2 4,17454E-p2
-0.,40000 2.01085E-u #.24124E-02
-0.50000 1.939558-12 4,23970E=02
-0.60000 1.83689E=-u2 4,23762E-02
“0+70000 1+78727E-y2 4.33107E"02
'0-80000 1-89776E'b2 4064354&'”2
-0.90000 2:29641E-v2 $.32612e-02
-1.,00000 3.13110E.u2 6.55922E-02
(DS1GMAS 1N BARNS/ST=RADIAN
gT = 1,674
SE = .76k
CE = .307
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Be 8-0 MeV
COSINE(C.M. SHASE ELAS!1C TBTAL ELASTIC
1.00000 5.66880E-.1 ' $,95137E-01
0.90000 3.56278E=-+1 3.81036-01
0.80000 2.14526E~-11 2.36851-01
0.70000 1+22245E-uy 1.42869E-0g
0.60000 6.49761E.12 8.44020E-02
0.50000 3.19540E-L2 5.05349E-02
"0.,40000 1.51987E-02 3.31861E-02
0.30000 8.83851E=-1.3 2.64170E-02
0.20000 8.50365E-u3 4.59181&E-02
0.10000 1.14494E-12 2.86097e-02
0.00000 1.52740E-12 3,23854E=02
-0.40000 1+87087E-2 3.58690E~U2
-0.,200600 2.09608E-.2 3.82722E=-02
-0.,30000 2.169B8E~-u2 3.92773E-02
-0.40000 2.09670E-02 3.89545E=02
-0+50000 1-91242E-.2 3.77y52E=¢2
-0.60000 1+68004E-up . 3.62260E-02
-0.70000 1.48656E-12 3.54892E-02
-0.80000 1.44130E=-42 3.67386&-02
-0.90000 1.67444E=-2 4,15025E=-02
-1.00000 2.33668E-uU2 $.16240€E-02
(DS1GMAS IN_3A3MSL§IEBAQlAB

o1 = 1.66k

gSE = 809

CE = .249

88




LI T T T _—_—_4~ T TTT 1T 1 T T T m
/ i
@
B o
[
| o
B —lo
\ ]
<
- _ 13
[

2
= ~N
- 2 -3
o |

[+,

[
| @ lo
— N
o
— s
o
— —|®
o
- _|=o
o
1 ______ 1 { 1 ____~_ 1 | L w

N o

NVIQVYH31S ¥3d SNYVEITTIN NI NOILO3IS—-SSO¥D TVILN3Y¥3441a

COSINE @

Figure 37

89



Be J
COSINE(C.M.)
1.00000
G.9000U
0.80000
070000
0.60000
0.50000
6,40000
0.,30000
020000
0.40000
0.00000
-0.10000
-(6.2000C0
=0+30000
-G.40000
-0.50000
-0.60000
-0,70000
-0.80000D
-6.90000
-1.00000

9.0 MeV

SHASE FLASiII<

6.21875E~-11
3.80866E-'1
2.23548E-¢1
1-242775';1
6-465815'L2
3.15327E-12
1.55287E=v2
1.00233E=~-12
1.03951E-u2
1+34842E=12
1.72036E.0L2
2.02593E8--2
2.19502E=u2
2:.20263E=.2
2.05904E-
1.80309E=v2
1-‘9786E'L2
1.22806E=.2
1-09868E-L2
1.23457Ea02
1.78064E=i 2

TOTAL ELASTIC
6.46055e-U1
4-01825t-ul
2.42328c-01
1.41560E-01
8.08972E=0p
4.70340E-02
3005053&'02
2.,46318E-02
2-47582&'02
2.770682E-02
3,13795€E-02
$,44814c-07
3.,63134-02
5¢66348k-(.
3.55671E-02
3.35322E-42
$.12177e-0¢
2.95634E~02
2-97662t-02
3.33045E.02
4,19870E-02

(DS1GwAS IN 3ARNS/ST=RADIAN

Sr = 1.651
gSE = 842
CE = .208
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9

Be 10.0 MeV
COSINE(C.M,) SHASE ELASTIC  TDTAL BLASTIC
1,00000 6.74680E=:1 6.96144E=01
090000 4.01967E=1 4.20936%9E-01
0.80000 2+29660E=-14 2.46029E-04
0.70000 "1,2480GE=-01 1.,39507k-U1
0.60000 6.35224E= .2 7.75884E-02
0.50000 3.093308-"2 4,43330E-02
0.40000 1+594419E-u2 2.88624E-0
0.30000 1.12469E-L2 2.38265E-0¢
0.20000 1.19871E-12 2.43350E=07
0.10000 1.49984E-" 2 C#.,72111e-07
0°00000 1+83937E-.2 3.04718E-¢2
-0.40000 2.078547E-1 3.29674E-0,
-0,20000 2.17874E- :2 3.41353c-0¢
-0.30000 2.12552E-"2 3.38349E-02
-0,40000 1.93204E-u2 $.,22416E-U2
“0+50000 1-63849E-..2 2.97849%E-¢2
-0.60000 1.30510E-+2 o 2+71171E-02
-0.70000 1.01013E--2 2.51084E-02
-0.80000 8.49298E--3 2.48624c-07
-0.,9000U 9.36073E-13 2.77827k-02
-1.00000 1-40248E-v2 3.54881E~U2
(DSIGMAS IN_BARNS/ST:=RADLIAN
gT = 1.638
SE = 867
Ce = 181
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Be?

COSINE (C.M.)

1.00000
0.90000

0.80000

0-70000
0-60000
0-50000
0.40000
0.30000

0.20000 .

0.10000

0-00000
=0.10000
-0.20000
-0.30000
=0.40000
=0-50000
=0.60000
-0.70000
-0.80000
=0.90000
-1.00000

OT =

OSE’

11,0 MeV 12,0 MeV 13.0 MeV
7.2644E-01 7.7786E-01 8.2903E-01
4, 2034E-01 4,.3667E-04 4,5131E-01
2.3343E-01 2.3537E-01 2.3581E-01
1.2330E-01 1.2095E-01 1.1770E-01
6.1763E-02 5.9460E~02 5.6728E-02
3.0196E-02 2.9266E-02 2.8155E-02
1.6387E-0?2 1.6757E-02 1.7005E-02
1.2443E-02 1.3521E-02 1.4424E-02
1.3362E-02 .1.4497E-02 11.5366E-02
1.6067E-02 1.6761E-02 1.7114E-02
1.8761E-02 1.8740E-02  i1.8345E-02
2.0486E-02 1.9692E-02 '1.8544E-02
2.0838E-02 1.9384E-02 1.7639E-02
1.9780E-02 1.7883E-02 1.5794E-02
1.7525E-02 1.5444E-02 |1.3292E-02
1.4470E-02 1.2452E-02 '1.0479E-02
1.1164E-02 9.3785E-03 ‘7.7515E-03
8.2957E-03 6.7998E-03 5.5615E-03
6.6953E-03 5.3991E-03 4.4400E-03
7.3490E-03 5.9881E-03 5.0261E-03
1.1414E-02 9.5318E-03  '8.1006E-03

DSIGMAS IN BNS/STERAD

1,627 1,616 1,60

.885 899 910

15.0 MeV

9.2874E-01
4,7533E-01
2.3305E-01
1.0941E-01
5.0573E-02
2.5600E-02
1.7086E-02
1.5591E-02
1.6294E-02
1.6978E-02
1.6833E-02
1.5754E-02
1.3942E-02
1.1694E-02
9.3037E-03

*7.0278E-03

5.0924E-03
3.7184E-03

- 3.1591E-03

3.7427E-03
5.9180E-03

1,581
922

16.0 MeV

9.7586E-04
4.8460E-01
2.3020E-01
1.0475E~01
4,7390E-02
2.4247E-02
1.6922E-02
1.5839E-02
1.6366E-02
1.6557E+02
1.5841E-02
1.4282E-02
1.2180E-02
9.8649E-03
7.6150E-03

5.6347E-03

4,0713E-03
3.0490E-03
2.7096E-03
3.2575E-03
5,0023E-03

1,567
92l
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9

Be 14 .0 MeV
COSINE (C.M.,)
1.00000 8.7961E-01
0.90000 4,.6419E-01
0.80000 2.3499E-04
0.70000 1.1381E-01
0.60000 5.3742E-02
0.50000 2.6924E-02
0.40000 1.7114E-02
0.30000 1.5116E-02
0.20000 1.5963E-02
0.10000 1,717SE-02
0.00000 1,7887E-02
-0.10000 1,7198E-02
-0.20000 1.5786E-02
-0.30000 1.3690E-02
-0.40000 1.1209E-02
-0.50000 B8.6469E-03
-0.60000 6.3149E-03
-0.70000 '4.5446E-03

-0.80000 3.7193E-03
-0.90000 4,3116E-03
-1.00000 6,9283E-03

DSIGMAS IN BNS/STERAD
(e}

I 1.593
SE = 917
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510
Energy Energy Levels”
1.00 G.S. 3t
1.50 0.717 1t
2.00 1.7 o
3.00 2.15 1*
4.00 3.59 2*
5.00 b TT (2%)
6.00 5.11 (27)
7.00 5.16 (2*)
8.00 5.18 1(+)
9.00 5.92 2™
10.00 6.04 4"
11.00 6.88 1
12.00 6.97 [3+:|-
13.00 7.48 2t
14.00 7.56 o
15.00 7.78 2"
16.00 8.89 2t
9.70  [3]
10.70 [3*]

%*
Energy levels obtained from NRC 61-5, 6-91,

except [ ] values which are assumed.
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B 1.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.0n000 1.36769F-01 2.48373E-01
0.9n000 1.25390g-01 2.34781E-01
0.8n000 1.14889g-01 2.22469€E-01
0.7n000 1.05223E-01 2.11337E-01
0.6n000 9.635438-02 2.01298E-01
0.5n000 8.82500E-02 1.92274E-01
0.45000 8.08802E-02 1.842090E-01
0.3n000 7.42194g-02 1.77022E=01
0.2n000 6.82489¢-02 1.70695E-01
0.1n000 6.29418g-02 1.65185E-01
0.0n000 5.82928g~-02 1.60468E-01
-0.4n000 5.42879g-02 1.56531E-01
-0.2n000 5.09198g-02 1.53369E~01
-0.3n000 4.81843E-02 1.50987E=014
-0.4n000 4.60804E-02 1.49400E-01
-0.50000 4.46102E-02 1.48634E-01
-0.6n000 4,37788E-02 1.48722E-01
-0.7n000 4.35944g-02 1.49709€E-01
-0.8n000 4,47676g-02 1.51648E-01
-0.94000 4.52122€E-02 1.54603F-01
-1.0n000 4,70444E-02 1.58648E-01
(DSTGMAS IN BARNS/STERADTAN
o - = 2,227

ZSE = 871
CE = 1.319
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CCSINE(C.M,)
1,0n000
0.9n000
0.8n000
0.7n000
0.6n000
0.5n000
0.4n000
0.3n000
0.2n000
0.1n000
0.0n000

-0.1n000
-0.2n000
-0.3n000
-0.4n000
-0.5n000
“0.6n000
-0.7n000
-0.8n000
“0.9n000
-1.0n000

1.50 MeV

SHAPE ELASTIC

1.42610g-01
1.23741g-01
1.07081g-01
9.24299E-02
7.96086E-02
6.84596E-02

"5.88456F-07

5.06482E-02
4,37677g-02
3.84247E-02
3.36446E-02
3.02870~-02
2.80147g-02
2.66624E-02
2.75853g-02
2.95981E-02
3.27343E-02
3.70394E-02
4,.257p04E-n2
4.93953g-02

TOTAL ELASTIC

2.40190E-01
2.18199E-01
1.99061E-01
1.82468E-01
1.68148E-01

- 1.55862E-01

1.45407E-01
1.-36611E-01
1.29332E-01
1.23459€E-01
1.18908E-01
1.15624E-01
1.13579€E-01
1+12771E-01
1.13224E-01
1.14988E-01
1-18137E-01
1.22773E-01
1.29020E-01
1.37028E-01
1.46976E-01

(DST1GMAS IN BARNS/STERADIAN

G,

g - 1.873
cSE = .673
CE = 1,115
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10

B 2.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.0n000 1.61112g-01 2.54715E-01
0,9n000 1.31873k-01 2.21390E=-01
0.8a000 1.07180g-01 1.93515e-01
0.70000 8.64590E-02 1.70352g-01
0.6n000 6.92038E-02 1.5125%3E-01
0.5n000 5.49705g-02 1.35655E=-01
0.4n000 4,33742g-02 1.23075E=-01
0.3n000 3.408%9-02 1.13102E-01
0.2n000  2.68288E-02 1.05400E-01
0.1n000 2.13760g-02 9.96969E-02
0.0n000 1.75471g-02 9.57876E=02
-0.1n000 1.52060E-02 9.35269E-02
=0.2n000 1.42586€-02 9.28294E-02
-0.3a000 1.46502E-02 9.36664E-02
-0.44000 1.63640E-02 9.60643E-02
-0.5n0000 1.94184E-02 1.00103E-01
-0.6n000 2.38659E-02 1.05915E-01
“0.70000 2.97941E-02 1.13684E-01
-0.8pn000 3.73093E-02 1.23644E-01
-0.9n000 4.65645€-02 1.36081E=01
=1.0n000 5.77289E-02 1.51331E-01
(DST1GMAS IN BARNS/STERADTIAN
gT = 1.73L
SE = 576
CE = 1,035
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10

B 3.0 MeV
COSINE(C.M.) SHAPE ELASTIC  TOTAL ELASTIC
1.0n000 2.249%4p-01 3.15081E~01
0.9n000 1.66489e-01 2.51127E-01
0.8n000 1.20585E=-01 2.01022E-01
0.7n0000 8.51050E-02 1.62376E-01
0.6n000 5.81910E-02 1.33117E~01
0.5n000 3.82426E-02 1+.11468E-01
0.4n000 2.38932E-02 9.59177E-02
0.3n000 1.39909E-02 8.51974E-02
0.20000 7.58056E-03 7.82646E-02
0.1n000 3.88789E-03 7.42829E-02
0.0n000 2.30583€-03 7.26083E-02
-0.1n000 2.38006E-03 7.27751E-02
-0.2n000 3.80062E-03 7.44846E-02
-0.3n000 6.38862E-03 7.75951E-02
-0.4n000 1.0n885E-02 B.21129E=02
-0.5n000 1.49593E-02 8.81852E-02
-0.6n000 2.11676E-02 9.60940E-02
-0.7n000 2.89801E-02 1.06251E-01
-0.8n000 3.87582E-02 1.19195E-01
-0.9n000 5.09522E-02 1.35590E-01
-1.0n000 6.60966E~-02 1.56223E-01
(DS1GMAS N BARNS/STERAD]AN
Sr = 1,678
OSE = 526
Oce = .948
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BlO

COSINE(C.M.)

1.0n000
0,.9n000
0.8n000
0.7n000
0.6n000
0.5n000
0.4n000
0.3n000
0.2n000
0.1n000
0.0n000
-0.1n000
-0.2n000
-0.3n000
-0.4n000
-0.5n000
-0.6n000
-0.7n000
-0.8n000
-0.9n000
-1.0n000

li .0 MeV

SHAPE ELASTIC

3.03879E~-01
2,105845E-01
1-40775E'01
8.98790E-02
5.39425E-02
2.96452E-02
1.42086E-02
5.33359E-03
1.14736E-03
1.576¢46E-04
1.21329€g-03
3.47004E-03
6.36155-03
9.57405E-03
1.30246E-02
1.68425E-02
2.13527€-02
2.70627g-02
3.46496E-02
4.,49504E-02
5.80527g-02

. TOTAL ELASTIC

3.86548E-01
2.87392E~-01
2.13159g-01
1.58923€E-01
1.20511E-01
9.44122g-02
7.76947E=02
6.31880E-02
6.18828E=-02
6.28372E-02
6.51951E-02
6.84022E-02
7.21811E-02
7.65107€E=02
8.16094g-02
8.79213E-02
9-610656'02
1.07034g-01
1.21778E-01
1.41621E-01

(DSTGMAS IN BARNS/STERADTAN

OT -

ZSE =
CE

1.684
0563
08h3
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10

B 5.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.00000 3.80454E-01 4,52984E-01
0,90000 2.52705E-01 3,19612E-01
0.80000 1.60484E=01 2.231436-01
0.70000 9.59869E=02 1.55456E-01
0.60000 5.27798E-02 1,09875E-01
0.5009n 2.9558n6E=02 8,09309E-02
0.40000 1.0n84pE=02 6,41767E-02
N.30000 2.814885-03 5.60303E-02
0.20000 1.0nB4gE=03 5.36493E-02
0.10000 2.51094E=03 5,48273E-02
n.00000 5.698n4E=03 5.79096E-02
-0.10000 9.4p766E=03 6.,17240E-02
-0.20000 1.28845E-02 6,55253E-02
-0.30000 1.57343c-02 6.89497E-02
-0.40000 1.78865E=02 7.19792E-02
=0.50000 1.956345-02 7.49437E~02
-0.60000 2.12554E-02 7.83501E-02
-0.70000 2.34986E=02 8.31677E-02
-0.8000n 2.786172-02 9.05205E-02
-0.90000 3.49293E-02 1,01836E-01
-1.00000 4.62926E=02 1.18823E-01
(DS1GMAS TN BARNS/STERADIAN
9p = 1,682

OSE = .62}
%CE = .723
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BlO
COSINE(C.M.)
1.CGCOC
C.s0CCC
C.8CCOC
C.7CCOC
C.6CCOC
C.5CCOC
C.4CCCC
C.3CcocC
c.2CCOC
C.10C0C
C.COCOC
-C.1lCCOC
-C.2C00C
-C.30C0C
-c.4CCOC
-C.5CcCOcC
_CO6CCOC
-C.7CcC0C
-C.8CCOC
-C,.s%0cC0cC
-1.C0C0OC

6.0 MeV

SHAPE ELASTIC

4.49796E-C1
2.85463E-C1
1.77276E-C1
1.01509€-C1
5.28429E-C2
2.38939€E-C2
8.83994E-C3
3.12914E-C3
3.24819E-C3
6.53928€-C3
1.10557E-C2
1.54482E-C2
1.88751E-C2
2,16C06E-C2
2.11991€-C2
2.03573E-C2
1.99890€-C2
2.12746E-C2
2.56485€-C2
3.47907€E-C2

TOTAL ELASTIC
5.10128E-01
3.44612€E-01
2.28859E-01
1.49904E-01
9.908€CE-C2
6.85415€E-02
5.23214E-C2
4.,57835E-02
4.53516E-C2
4.83275€E-C2
5.27413E-C2
Se72364E-C2
€.09786E-02
6.35871E-C2
6.50821E-C2
6.58466E-C2
€.660C4E-02
6.83847E-C2
T.255T1E-C2
8.07979€E-C2
9.51284E-02

_(DSIGMAS [N BARNS/STERADIAN

G,

T = 1,671
°SE = .68
%cE = .586
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BlO
COSINE(C.M.)
1.CCcOC
C.390cC0C
C.80C0OC
C.7CCOC
C.6CCOC
C.5000cC
C.40C0C
C.3000C
C.20C0C
C.10C0C
C.00coC
-C.2000C
-C .30COC
-C.40c0C
-C.50C0C
-C.£0C0C
-C.7CCOC
-C.80C0C
-C.SCCOC
-1.Cc0C0C

7.0 MeV

SHAPE ELASTIC

5.13C01€E-C1
3.20963E-C1
1.90774E-C1
1.05754€-C1
5.31860E-C2
2.33971E-C2
9.06102€-C3
4.,66884E-C3
6.12654E-C3
1.04496E-C2
1.55320E-C2
1.99717€-C2
2.29401E-C2
2.40848E-C2
234581E-C2
2.14658E-C2
1.88314E-C2
1.65722E-C2
1.59845€-C2
1.8636ZE-C2
2.63655E-C2

TOTAL ELASTIC
5.58217E-C1
3.61730E-01
2.28286E-01
1.40859E-01
8.€65003E-02
5.53766E-C2
4.00545E-02
3.49533E-02
3.59324E-02
3.99786E-02
4.497C3E~C2
4.95007E-C2
5.2746CE-C2
5.43693E-02
S.44516E-02
5¢34453E-02
5.21458E-C2
5.16777E~02
5.34963E-C2
5.94C36E-02
7.15821E-02

(DSIGMAS IN BARNS/STERADI AN

°r = 1.658
9SE = .736
e}

CE = 122

11,
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B 8.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.00000 5.,7277418=01 6.074476-01
090000 3.48319E=01 3.79182E-01
0.80000 2.01246E-01 2.29377E-01
0,70000 1.08521E-01 1.34672E-01
0.60000 5.33367E-02 7.80358E-02
0,50000 2,34653E-02 4,70938g=02
0.40000 1.00533E-02 3.28947E-02
0.30000 6,73877E-03 2.90140E-02
0,20000 9.00%00E8-03 3.08968E-02
0.00000 1.87329E-02 4,03288E-02
-0.,10000 2.27442E-02 4,44132E-02
-0,20000 2,50080E-02 4,68997g=-02
-0.,30000 2,52662E-02 4.75414g-02
~0+.40000 2.36501E-02 4,64915E-02
-0.50000 2.06238E-07 4.42%23€E-02
-0.60000 1.69490E-02 4,16481E-02
-0.70000 1.36675E-02 3.98181Eg-02
-0,80000 1,209408-02 4,02253g=02
=0.90000 1.38200E-02 4.46827E-02
-1.,00000 2.07221E-02 5.,53981E~02
(DSTGMAS IN BARNS/STERADIAN
¢ = 1.6L8
o)
SE = 179
o)
CE = .31,
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10

B 9.0 MeV
COSINE(C.M,) SHAPE ELASTIC TOTAL ELASTIC
1.00000 6.31858E"01 6.59178g=01
0.90000 3.72845E-01 3.96858E°01
0.80000 2.09200E-01¢ 2.30921E-01
0.70000 1.09843E-01 1.29949E=01
0.,60000 5.30540E-02 7.20006E=02
0.50000 2.37250E-02 4,18263E=02
0.40000 1.14209E-02 2.89015E=02
0.30000 9.00557E-03 2.60370E"02
0.20000 1.16747E-02 2.83955E=02
0.10000 1.62556E-02 3.27998E=02
0.,00000 2.07563E-02 3.72410E=02
-0.10000 2.39998E-02 4.,05440E=02
=0,20000 2.540995E-02 4,21338E=02
-0.30000 2.48516E-02 4.18831E-02
-0,400p0 2.25364E-02 4.00171E=02
-0.50000 1.89588E-(2 3.70601E"02
-0.60000 1.48678E-02 3.38144E=02
-0.70000 1.12564E-02 3.13621E=02
-0.80000 9.36610E-03 3.10872E702
~0.90000 1.07008E-02 3.47140E"=02
-1.,00000 1.70467E-02 4,43677E=02
(DS1GMAS [N BARNS/STERADIAN
o0 = 1.6L2

Ose = 815
OCE = 242
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B 10.0 MeV

COSINE(CM.) SHAPE ELASTIC  TOTAL ELASTIC
1.00000 6.92116-01 7.15059 =01
0,.90000 3.95484E-01 4,15397E=01
0.80000 2.15086E701 2.32966E-01
0-70000 1.09864E"g1 1.26348E=4
0-60000 5.22792E°(2 6.77826E=42
0-50000 2.49019€702 3.87987E,2
0-40000 1:29560E¢g2 2.72349E~2
030000 1.13927E"g2 2.52046E=(2
020000 1.406p8E"g2 2.77025E=2
0+10000 1.81648E-p2 3.46527E=)2
0.00000 2.18248E-y2 3.52647E-¢2
“0-10090 2.40968BE-¢2 3.75847E-2
=0.20000 2.45997E-y2 3.82414E=02
-0.30000 2.33348E-y2 3.72367E=(2
-0-40000 2.05785E-¢2 3.48574E%02
-0.90000 1.68251E-¢2 3.1622yE=¢2
~0.60000 1.27647E-(2 2.82681E=(2
=0+700q0 9.28503E793 2.57684E=g2
~0-8p0g0 7.48863E-03 2.53668E=(2
-0.90000 8.71919E-03 2.863246-02
-1,00000 1.459215 02 3.7538%E=02

(DS1GMAS 1N BARNS/STERADIAN

°r = 1.639
%E = .8L5

e = .198
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10

COSINE(C.M,)

11.0 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 7.54135€E-01 7.74380g=01
0.90000 4.16759E-01 4.34119E=0}
0.80000 2.19252E-01 2.34718E=y1
0+70000 1.08718E"py 1.22911E=0¢
0-60000 5.09665E7p2 6 .42785E=g2
0+50000 2.41366E-g2 3-68196E=(2
0.40000 1.446625'02 2+.6688CE=g2
0-30000 1-34809E-2 2.53668E=(2
0+20000 1:64245E7)2 2.7777pE=p2
0-10000 1.95213E7p2 3.41352E=¢2
0°00000 2.21611E7y2 3.36288E=g2
“0+10000 2-337105'02 3.48849E=g2
“0+20000 2.29825E7g2 3.463%50E~)2
=0 +30000 2-11299%9E732 3+.3p158E=p2
“0+40000 1.81392E-,2 3.03616E=)2
“0+50000 1.494772E-¢2 2.71602E=p2
“0+60000 1:074p9E"2 2+41533E=;2
"0+70000 7.67255E73 2.18655E=2
'0.80000 6.190775'03 2:186563E=g2
“0+90000 7-4;%332'03 2.479125-02
- o . - . 8 -

! OOQ%EIGMAS 1N18§RN%/ST%%ADIA§ S0361%%02

90 = 1,638

ZSE = 870
Ce = 171
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BlO
COSINE (C.M.)
1.0n000n
n.90200n
N.8n000
0.72000n
1.60000
7..50000
0.47000
n.3n00n
0.20000
0.10000
0.ongoo
“N.,1N000
-0.20000
-0.30000
-0.40n000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000
-1.0000n

12.0 MeV 1,.0 MeV
8.1724g-01 9.4287E-01
4,3661E-01 4,7136E-01
2.2197E-p01 2.2362e-01
1.n671E-¢1 1.00758-91
4,9284E-02 4.5070E-02
2.4134E-;2 2.3577e-02
1.5852E-02 1.7895E-2
1.5425E-p2 1.8269E-02
1.7811E-02 1.9916E-02
2.0385E-p2 2.0815E-¢g2
2,1949E-02 2.0401E-02
2.2110E-p2 1.8789E-p2
2.0907E-02 1.6354E-p2
1.8592E-02 1.,3508E-02
1.5521E-02 1.0612E-02
1.2115E-02 7.95653E-n3
8.8603E-03 5.7849E-03
6.,3352E-03 4,3548E-03
5.2544E-03 3.9892g-03
6.51956-03 5,1544E-03
1.1274-02 B.5369E-03
DS1GMAS IN BNS/STERAD
1.637 1.632
.892 .92l

12

16.0 MeV

1.0599€ 00
4.9764E-01
2.2084E-01
9.32438-02
4.0404E-02
2.2465E-02
1.8840E-02
1.9560E-02
2.N1346E-02
1.9821E-02
1.7953E~-¢g2
1.5220E-p2
1.2180E-p2
9.2849E-n3
6.,8259E-03
4,.9455E~-n3
3.6873E-03
3.0599E-¢3
3.140741E-03
3.9778E-03
5.9946E=n3

1.618
9Lk
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BlO

COSINE (C.M.,)

1,00000
0.,90000
0.8n0000
0.7n000
0.60000
6.50000
0.40000
0.30000
p.20000
0.10000
0.00000
“9.10000
-n.20000
-n.3000n
~n.4n000
-0.5000n
-,6000n
=0.70000
-0,80000
-0.90000
-1.,060000

13,0 MeV 15,0 MeV
8.8058E-01 1.0039 00
4,5491E-01 4.8547E-01
2.2340E-01 2.2261E-01
1.0400E-01 9.6947E-p2
4,7284E-p2 4.2654E-02
2.3942E-02 2.3078E-02
1.7008E-02 1.8545E-02
1.7037e-02 1.9137E-02
1.9080E-02 2.0337E-02
2.0803E-02 2.0468E-(02
2.,1328g-n2 1.92508-02
2.0531E-02 1.6996E-02
1.8635E-p2 1.4186E-p2
1.9987E-p2 1.1266E-02
1.2987E-p2 8.5661E-03
9.9N46E-0S 6.3043E-03
7.1966E-03 4,6206E-03
5.2424E-03 3.6355E-0%
4.5513E-03 3.5172E-03
5.7939E-03 4,5528E~-03
9.8707e-03 7.2208g-03

DSIGMASIN BNS/STERAD

1.636 1,628

910 935
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B
Energy
1.00 G.S.
1.28 2.14
2.00 L 46
3.00 5.03
4.00 6.7
5.00 6.81
6.00 7.30
7.00 7.99
8.00 8.57
9.00 8.92
10.00 9.19
11.00 9.28
12,00 9.87
13.00 10.26
14.00 10.32
15.00 10.61
16.00 11.00

*
Epnergy lLevels

3/2
1/2°
5/2°
(1/2)"
(7/27)
(3/2%)
(5/2)t7]
3]
(5/2)t")
5/2(-)
7/2"
5/2
(527
(527
(527
3/
327

+

*Energy levels obtained from NRC 61-5, 6-107,

except [ ] values which are assumed.

129

11.46
11.68
11.97
12.20
13.16
.02
k.55
15.09

(5/2™)
(3/27)
3"




Bll

COSINE(C.M.)
1.00000
0.90000
c.8n000
p.70000
N.60000
0.50000n0
(.40000
¢t.30000
N.20000
n.10000
0.00000

=0.20000
-0.30000
=N.40000
'0050000
-n.60000
-0.70000D
-n.8000n
'0090000
-1.,00000

1-0 MeV

SHAPE ELASTIC
1.67210E-01
1.53201E-01
1.90411E=01
1.28763E-01
4.18188E-01
1.086215-01
1.0poo5E-01
9.228765=02
8§.54227E-02
7.93696E-02
7.40930E-02
6.95628E-02
6.57539E~02
6.26461E-02
6.02242E~02
5.847745-02
5.73996E-02
5.69891E~02
5.72483E-02
5.848415-02
5.98070E-02

TOTAL ELASTIC
2.88591E-01
2.70530E-01
2.54448E-01
2.40154E-01
2.27480E-01
2.16276E-01
2.06416E-01
1.9778%E-01
1.90306E-01
1.83894E-01
1.785n0E-01
1.74088E-01
1.70637E-01
1.,68148E-01
1.66635E-01
1.66133E-01
1.66691E-01
1.68380E-01
1.71286E-01
1.755138-01

(DSIGMAS IN BARNS/STERADIAN

G,

(o)

g 1.L467
SE = 1,093
CE = lQB 7}4
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Bll

COSINE(C.M.)

1.00000
.90000
0.80000
p.70000
r.60000
g.5000n
c.40000
(.30000
r.20000
c.1000n0
0.00000
-0.10000
-n.2000n0
-0.3000¢0
-N.40N000
-0.50000
-0.60000
-0.70000
-0.90000
-1.0000n

1.28 MeV
SHAPE ELASTIC

1.68302E~01
1.49105E=-01
1.169861E-01
1.03657E=-01
9.20198E-02
8.18858E=02
7.31459E=02
6.56957E~02
5.94445E=02
5.4315pE-02
5.02428E-02
4.71761E=02
4.50751E-02
4.359117E=02
4.36688E-02
4.43403E=-02
4.59308E-02
4.8454B8E=02

5.19367E-02 .

5.54106E-02

TOTAL ELASTIC

2.85471E-01
2,61187E-01
2,40065E-01
2.21757€E-01
2,05954E-01
1.92384E-01
1.80813E-01
1.71039&-01
1,62895E-01
1,56246E-01
1.50986E-01
1.47044€-01
1.44376E-01
1.42969E-01
1,42839E-01
1.44033E-01
1.46627E-01
1,50727E-01
1.56468E-01
1,64019E-01
1,73579E-01

(DS1GMAS IN BARNS/STERADIAN

G,

T o= 2,205
SE = 917
%CE = 1.288
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B

COSINE(C.M.)
i.n000n
n.90000
p.80000
n.70000
n.60300N
0.50n0n0
n.40000
0.30000
pP.20000
n.120000
0.00n000

-n.410000
-0.20000
-3.30000
-Nn.40300
-0.50000
-n.60100
-n.70900
. =-0.80000
-0.900040
-1.00000

11

(DS1GMAS

o1 = 1,899
SE = .72
CE = 1.227

2.0 MeV

SHAPE ELASTIC
1.92325E-01
1.55528E-01
1.24894E-01
9.96136E-02
7.89639E-02
6.230315-02
4.90744E-02
3.87819E-02
3.100687E=02
2.53932E-02
2.16479E=02
1.95358E-02
1.95475E-02
2.14695E-02
2.461605-02
2.90053E-02
3.46997E-02
4.18032E-02
5.046p1E-02
6.08533E-02

13k

TOTAL ELASTIC
3,10859E-01
2.66496E-01
2,29963E-01
2,00147E-01
1.76064E-01
1.56855E-01
1.44777€-01
1.21576E-01
1.15488E-01
1.11590E-01
1.09631E-01
1.09447E-01
1.10960E-01
1.14172E-01
1.19166E-01
1.26105E-01
1.352336-01
1,46872E-01
1,61427E-01
1.79387E-01

TN BARNS/STERADIAN
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11

B 3.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL BLASTIC
1.0000Q0 2.52185E«01 3,63885E-01
0.90000 1,83977€=01 2.86246K-01
0.80000 1.30954E=01 2,260038-01
0.70000 9.05146E=02 1,80105€E-01
0.60000 6.03890E=02 1,4%916E-01
0.50000 3.86092E«02 1,21465E-01
0.40000 2.34832E=02 1,03921E-014
0.30000 1.35715E«02 9.28808E-02
0.20000 7.866693E=03 8,%570488~02
0.10000 4.77611E«03 8,22888E-02
0.00000 4.10313Ee03 8,144%3E-02
=0.10000 5.03514E«03 8,25478E-02
«0.20000 7.12943E«03 8,51673E-02
«0.30000 1.01020E=02 8,90843E-02
~0.40000 1.38174E«02 9,42548E-02
«0.50000 1.82798E«02 1,00836E-01
«0.60000 2.36238E=02 1,09480E-01
«0.70000 3.01096E=02 1,19780E-01
«0.80000 3.81148E«02 1,331636-01
«0.90000 4.81278E=02 1,%0397E-01
«1.00000 6.07462E=02 1,72446E-01
(DSIGMAS IN BARNS/STERAD!AN
or =..3969
SE = ,566
°CE = 1.085
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Bll
COSINE(C.M,)
1.0000N0
0.,90000
0.80000
n.70000
0.60000
r.50000
N.400040
G.30000
n.206G600
0.101r00
0.0000n
-N.310C00
-0.20000
-0.30000
-6.40000
-n.50000
-p.6000n
-0.70000
-6.80000
-n.,9000N0N

(DS{GMAS N BARNS/STERADIAN

G,

T = 1.714
OSE = .570
OcE = .962

.0 MeV

SHAPE ELASTIC

3.19961E-01
2.18224E-01
1.42869E-01
8.86341E-02
5.1p552E-02
2.63657E-02
1.14096E-02
1.09998E-03
3.491921E-03
6.6699502-03
1.35235E-02
1.65933E-02
1.94868E-02
2.2537pE-02
2.629p5E-02
3.14952E-02
3.90917E-02
5.02053E-02

138

ITOTAL ELASTIC

3.,10631E-01
2.28054E-01
1.684n2E-01
1.26801E-01
9.9168%9E-02
8.21031E-02
7.280n2E-02
6.89833E-02
6.88431E-02
7.09899E-02
7.44130E-02
7.,84488E-02
8.27542E-02
8.72868E-02
9.22900E-02
9.82831E-02
1,06058E-01t
1.16680E-01
1,31498E-01
1.,52164E-01
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11

B 5.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.00000 3.858%2E-01 4,68664E-01
r.oo000 2.51427€-01 3.25578E-01
c.80000 1.55574E-01 2.23354E-01 .
n.70000 8.963065E-02 1,527n1E-01
N.6N000 4.64704FE-02 1.06071E~01
c.5000N 2.U2822E-02 7.73438E-02
0.400090 6.35304E-03 6.15839E-02
n.30000 8.93945E-04 5.48427E-02
F.20000 8.98258E-04 5.40027E-02
0.10000 4.U2699E-03 5.66521E-02
p.0000nN 8.51616E-03 6.09859E-02
-0.10C0N 1.319022E-02 6.57272E-02
-Nn.20000 1.69619E-02 7.00662E-02
~N.30000 1.96649E-02 7,.36136E-02
-0.40000 2.11355E-02 7.63663E-02
-0.50000 2.16231E-02 7.86847E-02
-0.60000 2.16788E-02 8.12793E-02
-N.70090 2.21377E-02 8.52083E-02
-0.80030 2.41059E-02 9.18855E-02
-0.90000 2.89519E-02 1.03102&-01
-1.C0000 3.82949E-02 1.21067E-01
(DSIGMAS IN BARNS/STERADIAN
or = 1,676
ZSE = 610
CE = .758

1,0
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11

B 6.0 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.00000 4,48337E-01 5.12517E-01
N.90000 2.81762€E-01 3.38581E-01
06.80000 1.67212E-01 2.18741E-01
0.70000 9.14994E-02 1.39212E-01
n.60090 4.492902E-02 8.924n6E-02
N.56000 1.7504465-02 6.04572E-02
(.40000 4.85259E-03 4.63710E-02
0.30000 1.47217%-03 4,19844E-02
0.20000 3.84834E-03 4,34944E-02
Fe10000 8.59578F-03 4,80614E-02
0.00000 1.92913E-02 5.36331E-02
-N.10000 1.934585-02 5.88114E-02
-n.20000 2.290685E-02 6.27526E-02
-n.30000 2.45842E-02 6.50964E-02
=0.40000 2.43987E-02 6.59170E-02
-0.50000 2.274175%E-02 6.56932E-02
=0.60000 2.03438E-02 6,52941E-02
-0.70000 1.82683E-02 6.598n4E-02
-0.80000 1.78990E-02 6.94190E-02
-N.90N00 2.08964E-02 7.77151E-02
-1.00000 2.92871E-02 9,34475E-02
(DSIGMAS IN BARNS/STERAD!AN
Op  =:,1.650
9%SE = .658

°CE = .573

12
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Bll

COSINE(C.M.)
1.n0000
nN.90n00
0.80000
0.70000
0.60000
n.50000
N.40000
N.30000
nN.20001n0
f.10090
0.0040nN0
=0.,10000
-n.,20000
~0.3000n
-n.500nQ
-0.60000n
-n.8000UN
'0-90000
=1.0000n

(DSIGMAS

gT
SE

OcE

1.635
. 705
= L6l

7.0 MeV

SHAPE ELASTIC

5.09447E-01
3.09633E-01
1.77311E-01
9.33056E-02
1.685815E-02
5.27002E-03
3.52121E-03
7.08735E-03
1.29317E-02
1.89531E-02
2,.37841E-02
2.66464E-02
2.72479E€-02
2.57138€E-02
2.25419E-02
1.85768E-02
1.33270E-02
1.54215E-02
2.35051€E-02

IN BARNS/STERADIAN

TOTAL ELASTIC

5.61932E-01
3.55616E-01
2.,188n0E-01
1,31644E-01
7.93848E-02
5.10615E-02
3.85764E-02
3.59880E-02
3.89856E-02
4,44992E-02
5.04118E-02
5.53516E-02
5.,85447E-02
5.97146E-02
5.90202E-02
5.70219E-02
5,46742E-02
5,33382E-02
5.48156E-02
6.,14049E-02
7.599n5E-02
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Bll

COSINE(C.M.)
1.0000n0
0.9CN00
0.86000
n.70n0n
r.60000
n.50n00
0.4000n
0.30000
0.20000
n.19000
N.000GAN

-0.20000
-0.30000
-0.-40000
-0.50000
-n.6000n
-n.7000n0
-n-80000
-~f.9000n
-1.0000n

(DSIGMAS IN BAQNS/STERADIAN

G,

o = 1.630
SE = W77
CE = .321

8.0 MeV

SHAPE ELASTIC

5.71538E-01
3.35714£-01
1.85762E-01
9.455465-02
1.67408E-02
6.82301E-03
6.91044E-03
1.05881E-02
1.65495E-02
2.21798E-02
2.62622E-02
2.84777E-p2
2.77712E-p2
2.52686E-02
2.123704E=-02
1.65312E-02
1.23639F-02
1.U2525E-02
1.208p02E-02
2.01236E-02

16

TOTAL ELASTIC

6.08129E-01
3,67599E-01
2.145258-01
1.,211938-01
6,79228E-02
4,080708-02
3.00879E-02
2.89847E-02
3.28501E-02
3.85659E-02
4,41144E-02
4,82786E-02
5.04397E-02
5.04455E-02
4,85335E-02
4,52963E-02
4,16787E-02
3,90025E-02
3.90153€E-02
4,.39658E-02
5,67156E-02
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Bll
COSINE(C.M,)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000
-0.10000
-0020000
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
'0080000
-0.90000
-1.00000

9.0 MeV

SHAPE ELASTIC

6.37539E-01
3.61207E-01
1.92849E-01
9.50486E-02
4,23156E-02
1.74680E-n2
9.02526E-03
9.46389E-n3
1.3932E-02
1.94208E-02
2,41259E-02
2.70891E-02
2.79142E-02
2.66071E-02
2.34813E-02
1.91137E-02
1.43345E-n2
1.02533E-02
8.27334E-03
1.01585E-02
1.80602E-02

TOTAL ELASTIC
6.65601E-01
J3.85446E-01
2.14583E=01
1.15091E-01
6.11832E-02
3.54795E-02
2.64049E-02
2.63717g=02
3-051185'02
3.57971E=-02
4.,04355E-02
4.34653E=-02
4.44898BE=02
4.35149E=02
4.08609E~02
3.71283E-02
3.32041E-02
3.02985E~02
3.00067E=02
3-43946E'02
4.61225g-02

(DSIGMAS IN BARNS/STERADTAN

G,

O

T = 1,633
OSg = .785
CE = .21

1,8
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Bll

COSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

'0-10000
'0-20000
=0.30000
'0040000
=«0.50000
«0.60000
«0.70000
=0.80000
=0.90000
«1.,00000

(DSIGMAS 1N BARNS/STERADIAN

gT = 1.641
SE = 821
CE = .188

10.0 Mev

SHAPE ELASTIC

7.07638E=01
3.86209Ee01
1.98660E=01
9.47705E=02
4.17547E=02
1.84793E-02
1.15507B«02
1.27191E=02
1.70088Ew02
2.16143E«02
2.50633E«02
2.67107E«02
2.64141E-02
2.08744E«0?2
1,656328«02
1.21400E«02
8.54843E=03
6.99635E=03
90017735'03
1.65399E«02

150

TOTAL BLASTIC

7.30253E-01
4,05436E-01
2,15745€-01
1,10394E-01
5,63973E-02
3,241996-02
2,49792E-02
2.%7%008-02
2,97843E-02
3,42034E-02
3.7%066E-02
3,.920988~-02
3,91696E-02
3,737326-02
3,42939E-02
3,05037E-02
2.67826E-02
2,41746E=-02
2.408468-02
2.82481E-02
3,91841E-02
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11

B 11.0 MeV
COSINE(C.M.) SHAPE SLASTIC  TOTAL BLASTIC
1.00000 7.84477E«01 7.990146-01
0.90000 4.10819F=01 4,25893E-01
0.80000 2.03347E-01 2,16266E-01
0.70000 9.374508+02 1,05%40E-01
0.60000 4.09298E=02 5,19195E~-02
0.50000 1.94939E«02 2,99385E-02
0.40000 1.491014E=02 2,41464E-02
0.30000 1.58114€=02 2,.55610€-02
0.20000 1.9675%5E=02 2.92468E-02
0.10000 2.31754E02 3.25909E-02
0.00000 2.52469E=02 3,45903E-02
-0.10000 2.55011E=02 3.49466E-02
«0.20000 2.41436E-02 3.36849E-02
»0.30000 2.14620E-02 3.121419E=-02
»0.40000 1.78754E=02 2.79209E-02
«=0.50000 1.358783E~=02 2.43228E-02
=0.60000 1.00604E=02 2.10502E-02
«0.70000 7.15988E«03 1.8924B8E-02
=0.80000 6.13238E=03 1.90548E-02
«0.90000 8.23116E=03 2,29352E=02
«1.00000 1.50927E«02 3.26300E-02
(DSIGMAS IN BARNS/STERADIAN

Op = 1,652

°SE = .853

°ce = .42
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11

B - 12,0 MeV .

CCSINE(CM,) SHAPE ELASTIC TOTAL ELASTIC
1.00000 8.56744E-01 8.70652E-01
0.90000 4,34203E-01 4.45868E-01
0.80000 2.06939E-01 2.17062E-01
0.70000 9.21733E-02 1.01360E-01
0.60000 3.99278E-02 4.84829E-02
0.50000 2.04176E-02 2.85232E~02
0.40000 1.64470E-02 2.4218%5E-02
0.30000 1.85344E-02 2.60554E-02
0.20000 2.18245E-02 2.91669E-02
0.10000 2.,41430E-02 3.13771E-02
0.00000 2.47879E-02 3.19856E-02

-0.10000 2.37984E-02 3.10292E-02
-0.20000 2.15147E-02 2.88572E-02
-0.30000 1.83862E-02 2.59072E=-02
-0.40000 1.48431E-02 2.26146E=02
-0.%50000 1.12995E-0n2 1.94051E-02
-0.60000 8.18733E-03 1.67424E-02
-0,70000 6.02346E-03 1.52101€E-02
-0.80000 - 5.49450E-03 1.56173E-02
-0.90000 7.55064E-03 1.91259E-02
-1.00000 1.35043E-02 2.74123E-02

(DS1GMAS IN BARNS/STERADTAN

oT = 1,661
SE = .883
CE = .110

W
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11

B i . 13 -O MeV
CCSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.00000 9.31735E-01 9.42981E-03
0.90000 4,56092E-01 4,65383E-01
0.80000 2.09361E-01 2.17451E-01
0,70000 9.00813E-02 9.74013E=-02
0.60000 3.87242E-02 4.,55202E=-02
0.50000 2.113¢8E-02 2.75621E-02
0.40000 1.84322E-02 2.45772E-02
0.30000 2.07329E-02 2.66663E-02
0.20000 2.33660E-02 2.91480E-02
0.10000 2,45320E-02 3.02221E=-02
0.00000 2.39061E-02 2.95652E-02
-0,10000 2.18216E-02 2.7%1178=02
-0,20000 1.88183E-0n2 2.46004E~02
-0.30000 1.54182E-02 2.13516E-02
-0.,40000 1.20418E-02 1.81868E-02
-0.500Q000 9.00968E-03 1.54350E-02
-0.60000 6.59429E-03 1.33933E-02
-0.70000 %$.10091E-03 1.24240E-02
-0.80000 4,96461E-03 1.30549E-02
-0,90000 6.85658E-1n3 1.61477E-02
-1.00000 1.17966E-02 2.30433E-02

(DSIGMAS IN BARNS/STERADTAN

90 = 1,667
%SE = .908
OcE = .088
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gl

COSINE(C.M,)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
nN.40000
N.30000
0.20000
010000
0.00000

“0.10000
=0.20000
*0.30000
=0.40000
=0.50000
=0.60000
“0.70000
-0.80000
=0.90000
=1.00000

(DSI1GMAS IN

G,
O,

T = 1,670
o_SE = «929
CE = ,073

1,,0 MeV

SHAPE £ ASTIC

1.0n450E 00
4.75534E=01
2.10612E-01
8.76421E=02
3.74164E=Q2
2.16472E=02
2.23360E=p2
2.438725E=02
2.26840E=02
1.97413E=02
1.62348E=02
1.27267E-02
9.60034E=03

.7.07862E-03

5.28911E~03
4.35362E=03
4.49090E=-03
6:12710E=03
1:0n127E~=p2

BARNS/STERADIAN

158

TOTAL BLASTIC

1,01402E 00
4,83326E-01
2.17362E-01
9,37287E-02
4,30541E-02
2.69616E-02
2.50583E-02
2.72228E-02
2.903158-02
2.90627E-02
2.73322E-02
2,44165E-02
2,09899E-02
1.761356-02
1,46713E-02
1.23930E-02
1.09268E-02
1.044028-02
1.12409E-02
1.39187E-02
1.95275E-02
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1
COSINE(C.M.)
1.00000
3493002
J« 80000
J.70000
J.600Q0
J.50005
343000
Je33301)
J.200090
Je173012
J.03000
-J.2000D
=J«30000
=2.49000
=J.50009
=J.70000
-J.80300
-0.90200
-1.00000

- 15.0 MeV

SHAPE ELASTIC

1.07353E 20
4.92333E-01
2.10798E-01
8+49044E-02
3.69367E-02
2.19535E-02
2.11117E-32
2.33632E-22
2.46319E-02
2.37872E-02
2.12228€E-02
1.7664TE-02
1.38672E-02
1.03925E-02
7.56783E-03
5.5210LE-03
4.25626E-13
3.74843E-03
4.04546E-03
5.37421E-03
8.24T86E-03

TOTAL ELASTIC
1.08186E X0
4.99115E-21
2.16554E-"1
9.21612E-22
4,38955E-12
2.65220E-C2
2.54669C-12 -
2.75521E-52
2.86774E-12"
2.77923€-"2
2.52043E-72
2.16698E-72
1.79427E-)2
1.45844E-22
1.1923"E-72
1.70926E-22
9.11508E-92

" 9.70524E-23

9.89059E-13
1.21489E-32
1.65845E-22

{DSIGMAS IN BARNS/STERADIAN

T o= 1,669
9SE = 96
ScE = 063
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il
COSINE(C.M.)
1.00000
- 3.90000
© 3.8000¢C
3.70000
0.69000
0.59000
0.40003
0.30009
0.2000)
2.10000
0.00090
-0.10000
-0.20000
-0.30000
-0.40000
-0.50000
-2.60000
-0.70000
-0.89000
~0.90000
-1.095000

--16.0 MeV- -

SHAPE ELASTIC

1.13856E 00
5.0624JE=01
2.09680E-01
8.19741E-02
3.46466E-02
2.20627E-02
2.18108E-02
2.38328E-02
2.44)13E-02
2.28117€E-02
1.96055E-02
1.56585E-02
1.17544E-C2
8.42474E-03

5.92927E-03
4.303757€E-C3
3.46336E-C3

. 3.,26931E-03

3.62204E-03
4.63095E-G3
6.62343E-C3

TOTAL ELASTIC
1.1459%9E 00
5.12226E-0l
2.14820E-C1
8.65814E-02
3.88938E-02
2.60498E-02
2.56026E-02
2.74780E-02"
2.79429E-22
2.62910E-Q2
2.30640E-D2
1.91378E-502
1.52960E+02

wo . 1e2D70DBE-D2
T 9.72098E-33

8.29469E-33
7.71053E-23
T.86767E-03
8.76193E-23
1.06168E-902
1.40515E-C2

(DSIGMAS IN BARNS/STERADIAN

T = 1,66}
SE = ,960
CE = .055
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Energy

4,00
5.00
6.00
6.04
7.00
7.58
8.00
9.00
10.00
11.00
12.00
13.00
14.00
14,50
14.80
15.00
16.00

%*
Energy levels

G.S.
4 433
7.656
9.640
10.100
10.840
11.830
12,710
13.340
14 .080
14,710

15.110

*
Energy levels obtained from NRC 61-5, 6-133,

except { ] values which are assumed.
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12

C L.0 MeV
COSINE(C.M,) SHAPE ELASTIC  T1QTAL ELASTIC
1.00000 3.28914g-01 5.26355g 01
0.95000 2.71911F-01 4.43305F-01
0.90000 2.22727F-01 3.72669€=01
0.85000 1.80555E-01 3.12890F=01
0.80000 1.44653F-01 2.62595g=01
0.75000 1.14339F-01 2.20570E-01
0.70000 8.89849F-02 1.85739e-01
0.65000 6.80152F-02 1.57149F =01
0.60000 5.09010F-02 1.33949-01
0.55000 3.71584E-02 1.15386F-01
0.50000 2.63445¢-02 1.00787F=01
0.45000 1.80558F-p2 8.95561E=02
0.40000 1.19245F-02 8-11636F=02
0.35000 7.61717g-03 7-51405E=02
0.30000 4.83213F"03 7-10725€-02
0.2%000 3.29776E-33 6.85960F02
0.20000 2.77073F-03 6-73931F=02
0.15000 3.03438F-03 6.71890FE=02
0.1p000 3.89730F-03 6:77482g=02
0.05000 5.192956"03 &-88728g-02
0.0p000 6.77387E-03 7_.039995-02
-0.05000 8.51968E-03 7.22004E-02
-0.10000 1.03271€E-02 7:41780E=02
-0.15000 1.21133€-02 7.62680F=02
=0.20000 1.38148E-02 7.84372g=02
-0.25000 1.53859E-g2 8:N6841F=02
=0.30000 1.67988E-02 8-30392F=02
-0.3%000 1.80425E-02 8.55658F=02
“0.40000 1.91224g-02 8.83615F=02
-0.45000 2.00599E-02 9.15601F=02
-0.50000 2.08919E-02 9.53341E=02
-0.55000 2.16704€-02 9.98976F=02
-0.60000 2.24624E-02 1.05510F=01
-0.65000 2.33492g-02 1:12483F-01
-0.70000 2.44264E-02 1.21181E-01
=0.75000 2.58035E-07 1+32035F-01
-0.80000 2.76041E-02 1.45546F=01
-0.85000 2.99652g-02 1.62301g-01
-0.90000 3.30374E-02 1.82980E-01
-0.95000 3.69847€-02 2.08378g=01
-1.00000 4.19844g-02 2.39425F~01
(DS1GMAS IN BARNS/STERADIAN
or = 1.728

9%E = 15.822
SCE = 1.1k6"
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C12
COSINE(C,M.)
1.0000n
0.90000
n.80000
c.70000
nN.60000
n.50N00
N.40000
n.30000
nN.20000
0.1000nN
0.00000
'0-10000
-0.2000n
-n.30000
-0.40000
'0-50000
=0.60000
=0.70000
-0.80000
=-0.90000
=1.00000

(DSIGMAS

G,

T
ZSE
CE

1.665
. 2600
. 739

5.0 MeV

SHAPE ELASTIC

3.85456E=01
1.50394E=01
8.98847E=02
4.23936E=02
1.76062E=02
5.22615E+«03
1.26648E=-03
2.98266E-~03
6.74044E=03
1.19116E=02
1.67924E=02
2.05403E=02
2.27257E=02
2.52961E=02
2.25489E«02
2.11138E=02
1.99403E=02
2.02911E~02
2.37390E=02
3.21683E=02

IN BARNS/STERADIAN

168

‘TOTAL EBLASTIC

5,08454E~-01
3,405736-01
2,247278-01
1.47076E-01
9,72553E-02
6.74260E-02
5.16303E-02
4 ,53368E-02
4,51126E-02
4,83842E-072
5.32651E-02
5,84362E-02
6,30702E-02
6.67961E-02
6,97002E-02
7.23687E-02
7.59755E-02
8.24319E-02
9.46241E-02
1,16794E-01
1.55166E-01
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C12
COSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.10000
0.00000
-0.10000
-0.20000
-0.30000
-0,40000
-0.50000
-0.60000
-0-70000
-0.80000
-0.90000
-1.00000

-+ 6,0 MeV

SHAPE FELASTIC

4,42726E-01
2.72082E-01
1.56919E-01
8.25052E-02
3.74966E-02
1.317648E-02
2.87490E-03
1.51661E-03
5.28226E-03
1.134¢8E-02
1.76848E-02
2.29282E-02
2.62445E-02
2.61685E-02
2.33160E-02
1.95895E-02
1.62037E-02
1.47463E-02
1.71875E-02
2,.589%7E-02

ToTAL ELASTIe
5.25493E-01
3.34614E-01
2.06760E-01
1.24346E-01
7.42383E-02
4.65928E-02
3.40531E-02
3.11584E~02
3.38953E~02
4.54972E-02
5.09367E=-02
5.48595E~02
5.69437E-02
5.73467E-02
5.67319E-02
5.63312E-02
5.80448E-02
6.45877E=-02
7.97199E-02
1.08663E-01

(DS1GMAS IN RARN®/STERADTAN

G,

Q

S
C

Q

E
E

T = 1,629
= ,635
= L,96

170




c'2 6.0 MeV
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C12

COSINZ(3.M.)
1.00000 °
0.95000
0.90000
0.85000
0.80000
0.75000
0.70000
0.65000
0.60000
0.55000
0.50000
0.45000
0.40000
0.35000
0.30000
0.25000
0.20000
0.15000
0.10000
0.05000
0.00000

-0.05000
-0.10000
-0.15000
-0.20000
-0.25000
-0.30000
-0-35000
-0-40000
-0.45000
-0.50000
-0.55000
-0.60000
-0.65000
-0.70000
-0.75000
-0.80000
-0.85090
-0.90000
-0.95000
-1.00000

(DSIGMAS IN BARNS/STERADIAN

T = 1.628
SE =, ,637
°cE = .L90

6.0l MeV

SHAPE ELASTIC

4,44999E-01
3.50897F-01
2.73019F-01
2.09102E-01
1.57158F-01
1.15445E-01
8.24362E-02
5.67934E-(2
3.73449E-02
2.30655F-02
1.30595€E-02
6.54505F-03
2.84098E-03
1.35517e-03
1.57437Eg-03
3.05539E~-03
5.41742E-03
8.33543E~-03
1.15344g-02
1.47844g~-02
1.78964E-02
2.07186E-02
2.31334E~-02
2.50551E-02
2.64273E-02
2.72215E-02
2.74357E-02
2.70930E-02
2.62412E-02
2.49517E-02
2.33194E-02
2.14624E-02
1.95220E~-02
1.76624E-02
1.60715€E-02
1.49607E-02
1.45653E-02
1.51454g-02
1.69860E-02
2.03977E-02

172

TOTAL ELASTIC

5.26923E-01
4.,21592g-01

3.34839E-01

2.63898E=01

2.06390E=-01

1.6N1265E-01

1.23750E-01
9.53198E-02
7.36205E=02
5.75314E=-02
4.6()524E=02
3.83286E=02
3.36243E-02
3.13079E-02
3.08382E-02
3.17535E-02
3.36615E=-02
3.623028-02
3.91811E-02
4,22827E-02
4,53452E-02
4.82168E-02
5.07801E=02
5.29499E=02
5.46714E-02
5.59197E=02
5.669958=02
%.70457E-02
5.702496E=02
5.67352E-02
5.63122E=02
5.592838-02
5.579758=02
5.61798E-02
5.73854E-02
5.97812E=02
6.37982E=02
6.99418E=02
7.88058E=02
9.10923E~02
1.07641E-01
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12

c 7.0 MeV
CCSINE(C.M,) SHAPE ELASTIC  TtoTAL ELASTIC
1.00000 $.03293E-01 5,70329e-01
0.90000 2.96744E-01 3.45365E-01
0.80000 1.63514E-01 2.01272g-01
0.70000 8.15561E-02 1.12928g=01
0.60000 J.4768B4E-02 6.,23153E-02
0.50000 1.14342E-02 3.65667E02
0.40000 3.10016E-03 2.65702E-02
0.30000 3.69440E-03 2.50454E~-0¢
0.20000 8.91495E-03 3.028348-02
0.10000 1.57669E-02 3.65868E-02
0.00000 2.22344E-02 4.28667E=02
-0.10000 2.70487E-02 4.78656E-02
-0.20000 2.95130E-02 5.08814E-02
-0.30000 2.94261E-02 5.16768E-02
-0.40000 2.69890E-02 5.04590E-02
-0.50000 . 2.27872E-02 4.79198E=02
-0.60000 1.77787€-02 4.83286E-02
-0.70000 1.33036E-02 4.46753E=02
-0.80000 1.11069E-02 4.88648E-02
-0.90000 1.33712E-02 6.199228-02
-1.00000 2.27573E-02 8.97934g-02

(DS1GMAS IN BARNS/STERADIAN

o,
OT = 1,815

SE = 675
CE = .377
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12

C 7.58 MeV
CCSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIe
1.00000 5.41122E-01 6.03347E-014
0.90000 3.11409E-01 3.55225€-01
0.80000 1.67273E-01 2.00675e-01
0.70000 8.12344E-02" 1.08823E-014
0.60000 3.38088E-02 %5.80904E-02
0.50000 1.12678E-02 3.35168E=02
0.40000 4,.04261E-03 2.48631E-02
0.30000 5.51549E-03 2.52299€E=-02
0.20000 1.11838E-02 3.00516E=02
0.10000 1.80488E-02 3.63693E-02
0.00000 2.41870E-02 4.23168E=02
-0.10000 2.84529E-02 4.67734E=02
-0,20000 3.02814E-02 4.91492€E=-02
-0.,40000 2.65661E-02 4.73845E=02
-0.50000 2.19188E-02 4.41679E=02
-0.60000 1.65939E-02 4.08785E-02
-0.70000 1.19356E-02 3.95245E-02
-0.80000 9.695n6E-03 4.30969E-02
-0.90000 1.20781E-02 5.58943E-02
-1.00000 2.18028E-02 R.40276E~02
(DSIGMAS IN BARNS/STERANDTAN

ZT = 1.615

osE = ,698

CE = ,336
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cl?

COSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

-0.10000
-0.20000
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000
-1.00000

8.0 MeV

SHAPE ELASTIC

5.70225E-01
3.22355E-01
1.69970E-01
8.10376E-02
3.32992E-02
1.,14327E-02
5.00687E-03
7.01972E-03
1.95586E-02
2.52973E-02
2.90566E-02
3.037%3E-02
2.92210E-02
2.59111E-02
2.10832E-02
1.56994E-02
1.10763E-02
8.93219E-03
1.14449E-02
2.13300E-02

TYOTAL ELASTIe
6.30321E-01
3.63752E-01
2.01087E=-01
1.06630E-01
5.5879%E~02
3.22005E-02
2.44820E-02
2.54508E~02
3.04560E-02
3.66032E-02
4,21502E~02
4.61042E~02
4.79747EQ02
4.76521E+02
4.53863E=02
4.18510E=-02
3.82797g-02
J.66689E-02
5.,28435E-02
8.14257E-02

(DS1GMAS IN BARNS/STERADTAN

Or = 1.618

oSE = ,716
CE = 315
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Figure 79
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2

CCSINE(C-M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.46000
0.,30000
0.20000
0.10000
0.00000

-0.10000
-0.20000 .
. -0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000.
=1.00000

SHAPE ELASTIC

6.44629E-01

3.49192E-01 .

1.76197E-01
8.05644E-02
3.25740E-02
1.25704E-02
8.00778E-03
1.10164E-02
1.68288E-n2
2.267%83E-02
2.70882E-02
2.93904E-02
2.94124E-02
2.73148E-02

- 2.,35028E-02

1.86047E-02
1.34939E-02
9.342141E-03
7.69234E-03
1.05464E-02
2.04507E-02

TOTAL ELAST!e
7.00934E-01
3.85642E-01
2.02414€-01
1.018356-01
5.13819€-02
2.65248E-02
3.68292E~02
4.10406E-02
4.35442E=-02
4.41240E-02
3.9925%2g8-02
3.60438E~02
3.23048g-02
3.06126E-02
3.39995g=-02
7.67651g-02

(DSIGMAS IN BARNS/STERADIAN

= 1,632
= .758
= 269
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C12
COSINE(C,M,.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000
=0.10000
'0-20000
-0.30000
-0.40000
-0.50000
'0060000
-0.70000
-0.80000
-0.90000
'1-00000

(DS1GMAS N BARNS/STERADIAN

°r = 1
(e}

oSE =
CE =

651
.799
.2i5

10.0 MeY

SHAPE SLASTIC

7.26075E=01
3.76896E=01
7.98907E-02
3.21329E=02
1.92697E=02
2.055085E=02
2.51086E=02
2.78439E«02
2.84947E=02
2.72056E-02
2.493238E-02
2.03106E=02
1.57319€~02
1.13008E=02
6.95990E=03
1.00155E-02

182

TOTAL ELASTIC

4,10617E-01
2,05362E-01
9.87304E-02
4.89177E-02
3,00016E-02
2,64302E-02
2.93062E-02
3,38816E-02
3,78827E-02
4,04137E-02
4,12688E-02
4,05368E-02
3.84215&E-02
3.52286E-02
3,14638E-02
2.80886E-02
2,67984E-02
3.04745E-02
4,37364E-02
7.37%42E-02
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12

TOYAL ELASTIC
6,516%06-04¢

 429885E-01

2,04834E-04
9,338075-02
4,46060E=02
2,8060996-02
262089602
2,974880-02
3,38201E-02
3565044602
3,Y33886-02
3,650686-02
-3,44{48E~02
3,14823E-02
2.64833E=02
2,47285i-02
2 20349602
2,43837E=02
$,47244E=02
S.80885E=02

-G ‘ - 11.0 MeV
COSINE(C!M,) SHAPE =LAST]IC
1,00000 8,1{410E0
0.90000 4,04018Ew01
8.80000 1,86986Ew04
0,70000 7,90084Ew02
0.60008 s, 133345-02
0.,50000 1,61{824En02
0.40008 1,5068pEe02
0.30008 1,9{064Eup?
020000 2,37685E.02
0.40000 2. 633!45-02
0.00000 2,78091Ee02
“0,10008 2,68377E802
«0.20000 - «43600Ee02
«0,30000 2.08799Ee02
«0,400080 1,68823E.02
=0,50008 1,28377Ee02
«0,60000 9,26430E«03
=0.,70008 6,82685E03
=0,80000 6,48609E=03
«0.90006 9,48440Eu03
«1,00000 1-7765!5-02

(DRIGMAS IN BARANS/STERADIAN
9 = 1,670

gSE = .838
CE = +185
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012
COSINE(C.M,)
1.00000
0.90000
0.80000
n,7000n
0,60000
0.5000n
0.40000
0.30000
N.20000
0.10000
0.00000
=0.10000
*0.20000
=“0.30000
=N.4000n
“0.50000
“0.,60000
=0.70000
70.80009
=0.90000
~1.00000

12.0 MeV

SHAPE ELAST}C

8.,97447E«01
4,310935'01
1,99287Ew014
7.79074Ew(2
3y157965’02
1,80342E=02
1.82985E=02
2.2%5455Eu02
2,69527E=(2
2.78250E«(2
2,7{529E=02
2,47543E=02
2.13124E=02
1,74435E=02
1,36230Ew02
19020565’02
7.50542E=03
5,91150E=03
6,02262E=03
8,79829E=03
1.57154Ew02

TOTAL GLASTIC
9,31816E=04
4,517466=01
2,05392E-01
8,91306E-02
4,i5753E=02
2,74431E=02
2,72006E=02
3,089733E-02
3,42490E~02
3,54957E=02
3,47070E=02
3.24241E=02
2,92006E=02
2,%8713E~02
2,25251E-02
1,95846E-02
1,750¢4E~02
1,71347E=02
2,01277E-02
2,942¢3E-02
5,00848E=02

(DSIGMAS IN BARNS/STERADIAN

Or = 1.686
9sE = 874
%ce = .148
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C12
COSINE(C.M,)
1.00000
0.90000
Ooaﬂﬂﬂﬁ
0070000
0.600080
0.50000
0.40000
0,30000
0.20000
0.40000
0.00000
=“0.10000
=0.20000
“N.30000
=0,40000
*0.50000
=0.60000
'0.7000Q
«0,80000
‘009000g
'100000“

_ 13.0 MeV

SHAPE ELASTIC

9,81658Em01
4,55363Ea0y
1.945145'01
?7.,05874Eug2
3,12856Eu02
1,96626Eup2
2,09942E=02
2,51469E=02
2,’39105-02
2.,80726E=02
2,59888Ew02
2.249%992Ew(2
1,83394E=02

1,430038-02
1,07742E02 "

7.99074E=03
6,07320E03
5.,16633Ew03
5,582205!03
7,958455-03
1.34251Ee02

TOTAL ELASTIC
$,01049E 00
4,72(04E-01
2,05731E-01
8,94362E-02
3,02:345 02
2,71475E=02
! 812¢2E=02
3,i9¢40E=02
3,43(75E=02
3.425335-02
$.20798E=02
2.86399E=02
2,47696E~02
2,10675E-02
1.793435 02
1,54787E-02
1,40109E=02
¢, 404985E=02
L,67987E-02
2.46090E=02
A,22584E=02

(DSIGMAS tN BARNS/STERADIAN

o4

O,

cT = 1,697
SE = ,906
CE = .119
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C12
COSINE(C . M,)
1.00000
g0.9000n
n.80000
0.,70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000
«(.10000
'0020000
'0030000
=0.40000
=0.,50000
=0.60000
=0.70000
'0080000
=0.90000
-1.00000

14,0 MeV

SHAPE ELASTIC

1'06193E 00
4,76700Ew01
1096‘195'01
7.50662E=02
3,10083E«02
2,10297Ee02
2,30723Ew02
2.09209E=02
2,86940Ew02
2.76635E=02
2,44652Eug?2
2.04322Ewp2
1,56160E=02
1.,18903Em02
8, 419485-03
6£,2{574Ea03
4.944855-03
4,55674Ew(3
5,12906E=03
7.01944Ew03
1.18256E=02

TOTAL BLASTIC
1,08%88E 00
4, ’01605 =01
2 05490E=01
8,20786E-02
3,.72990E-02
2,69803E=02
2 878¢8E=(2
3_232585 02
39384595'02
3,26358E=02
2.93725E=02
2,54045E-02
2,07478E-02
1,69952E=02
1,40990E=02
1,!16635 02
1,42376E=02
1,15692E-02
t,40002E-02
2,04795E=02
3.49775E=02

(DQIGMAS IN BARNS/STERADIAN

1,704
.932
.095
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12

c 14,5 MeV
CCSINE(C.M.,) SHAPE ELASTIC TOTAL ELASTIC
1.00000 1.10023E 00 1.12233€ 00
0.90000 4.86155E-01 4.98390E-01
0.80000 1.97179€-01 2.05199E-01
0.70000 7.42115E-02 8.05569E-02
0.60000 3.08346E-02 3.65363E-02
0.50000 2.16005E-02 2.69904E=02
0.40000 2.389n2E-02 2.90310g-02
0.30000 2.75223E-02 3.24159E-02
0.20000 2.88189E-02 3.34901E-02
0.10000 2.72544E-02 3.17705€-02
0.00000 2.36075E-02 2.80681FE-02
-0.10000 1.89877F-02 2.35038F=02
-0.20000 1.43683E-02 . 1.90395E~02
-0,30000 1.04074E-02 1.53009E-02
-0.,40000 7.42900E-03 1.25698F-02
-0.50000 5.48973E-03 1.08797E-02
-0.60000 4.48807E-03 1.01898F-02
-0.70000 4,29509E-03 1.06405E-02
-0.80000 4,89562E-03 1.29154E=02
-0.90000 6.53644E~-(Q3 1.87714E=02
-1.00000 9,.88185E-03 3.19755g-02
(DS1GMAS IN BARNS/STERADIAN
9 = 1.705
oSE x  WOlL
CE = ,087

192



NVIQVH 3 LS ¥3d mzm<m_j_s_ NI NOI1123S-SS0YD TVIINIY344Ia

o
TT T T 71 | T T —4—-- T /— TT T 1 T T T .-I-
| —j®@
o
]
[ _Je
o
]
- %
o
]
= oy
[ —lo
N

=

0
| \ 4 <
. o

(5]
- _|o
o
—mbrl: 1 1 I} —._——_ | [ 1 —__—_— 1 1 1 w
Q Yo o -

COSINE &8

Figure 86

193



cl2
COSINE(C.M.)

14 .8 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 1.12277E 00 1.14392¢ 00
0.90000 4.91%507E-01 %$.03116E-01
0.80000 1.97380E-01 2.04967E=01
0.70000 7.36708E-02 7.96790E=02
0.60000 3.07239E-02 3.61267E=02
0.50000 2.19040E-02 2.701126-02
0.40000 2.43058E-02 2.91717E=02
0.30000 2.77861E-02 3.24180€-02
0.20000 2.88002E-02 3.322828-02
0.10000 2.69406E-02 3.12231€E-02
0.00000 2.30620E-02 2.72937E-02
-0.10000 1.83087E-02 2.25912E=02
-0.20000 1.368581E-02 1.80831E=02
-0,30000 9.75320E-03 1.43881E-02
-0,40000 6.89275E-03 1.175878-02
-0,50000 5.10194E-03 1.020718-02
-0,60000 4,24380E-03 9.64657E=03
-0.70000 4.14886E-03 1.01871E=02
-0.80000 4.75403E-03 1.23411E-02
-0.90000 6.24768E-03 1.78568E-02
-1,00000 9.22183E-03 3.03704E-02
(DSIGMAS IN BARNS/STERADIAN

gT = 1,705

SE = .950

CE = 082
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12

c 15.0 MeV
COSINE(C.M,) SHAPE ELASTIC TOTAL ELASTIC
1.06000 1.13757€ 00 L.L5816E 00
0.90000 4.949929E-01 5.06165E-01
0.8000C 1.97506E-01 2.04837£-01
.70000 7.33423€E-02 7.9L535E-02
2.60000 3.06639E-02 3.5893LE-02
0.50000 2.20939€-02 2.70339E-02
0.40000 2.45478E-02 2.92544E-002
0.30000 2.79219E-02 3.24023€E-02
0.20000 2.87530E-02 3.30358E-02
0.10000 2.67077€E-GC2 3.08555€6£-02
0.00000 2.26875E-¢2 2.67875€E-02
-0.10000 1.78574E-02 2.20052E-02
-0.20000 1.31959E-02 1. 74T787E-02
-0.30000 9.33490E-03 1.38153E-02
-0.40000 6.55510E-03 L.1261T7E-02
-0.50000 4.860T73E-03 9.80077£-03
-0.60000 4,09206E-03 9.32124E-03
-0.70000 4.05483E-03 9.86606E-03
-0.80000 4.65763E-03 1.19891E-02
-0 .,90006 6.05401E-U3 1.72897E-02
-1.00000 8.78963E-03 2.93738E-02
(DSIGMAS IX BARNS/STERADIAN
gT = 1,705
SE = ,95)
°%CE = .080

196




TT 1T T T T T _—_ﬂ_-a -/— _J-—_ T

c'® 150 Mev
I
"

-1.0

-04 -0.6 -0.8

-0.2

06 04 0.2

o8

.0

_h~_~ _ - L______ _ _ _{r__,L_tr —
"
o %o o}

NVIQVH31S ¥3d SNYVEITTIW NI NOILD3S-SS0¥D TVILNIYIL4Id

COSINE 8

Figure 88

197



12

C 16.0 MeV
CCSINE(C.M,) SHAPE FLASTIC  tnTAL FLASTIg
1.00000 1.20876E 10 1.22706E 00
0.90000 5.09990E-01 5.19681E-01
0,80000 1.97184E-01 2.03418E-01
0.70000 7.13948E-n2 7.63774E-02
0.60000 3.02733E-02 3,47744E-02
0.50000 2.28872E-02 2.71335€E-02
0.40000 2.,54820E-n2 2.95173E-02
0.30000 2.,82492E-n2 3.20889E-02
0.20000 2.819n8F-02 3.18694E-02
0.10000 2.53296E-n2 2.89032E-02
0.00000 2.07585E-n2 2.42959E-02
-0.10000 1.56980E-02 1.92717E-02
-0,20000 1.10955E-02 1.47741E=02
-0.30000 7.50784E-03 1.13475€-02
-0,40000 5,12593E-93 9.16046E-03
-0.50000 3.85922E-13 8.10550E-03
-0,60000 3.45880E-03 7.95992E-03
-0,70000 3.63440E-03 8.61979E-03
-0.80000 4,18405E-03 1.04476E-02
-0,90000 5.,12324E-n3 1.48140E-02
-1,00000 6.80563E-13 2.51097E-02
(DSIGMAS IN BARNS/STERADTAN
9 = 1,703
% Eg = .970
OcE = ,069
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1.00
1.082
1.12
1.16
1.28
1.36
1.40
1.54
1.595
1.68
1.758
1.779
1.79%
2.07
2.25
2.36
3.07
3.51
k.05

G.S.
2.311
3.945
L.o1l
5.10
5.69
5.83
6.05
6.21
6 b
6.70
7.03
7.40
7.60
197
8.06
8.47

*
Energy levels

l+

O+

¥*
Energy levels obtained from NRC 61-5, 6-185,

except [ ] values which are assumed.
TOnly 25 levels accommodated in program.

201

1-

8.63
8.71
8.91
8.99
9.17
9.1
9.51
9.71




N
COSINE(C.M.)

1.0 MeV

SHAPE ELASTIC

TOTAL EBLASTIC

1.00000 2.496955E=-01 3,76019E8-01
0.90000 2.25156E=-01 3,47670E-01
0.80000 2.05470E=01 3,22573E-01
0.70000 1.87736E-01 3,00443E-01
0.60000 1.71808E=01 2,80907E-01
0.50000 1.57545E=01 2.63803E-01
0.40000 1.44818E-01 2.48876E-01
0.30000 1.33506E=01 2.3%5930E-01
0.20000 1.23497E=01 2.24795E-01
0.,10000 1.146488E-01 2,15326E-01
0.00000 1.06984E=01 2.07405E-01
-1.10000 1.0p298E=01 2,00936E-01
-0.200040 9.45508E~-02 1.95848E-01
-0.30000 8.96709E-02 1.92095E-01
*0.40000 8.55947E=02 1.89682E-01
-0.50000 8.22655E=02 1,88523E-01
“0.60000 7.96341E=02 1.88733E-01
=0.70000 7.7¢579E=02 1,90334E-01
*0.80000 7.63015E=02 1.93405E-01
=“0.90000 7.55358E=02 1.98049E-01
=1.00000 7.53383E=02 2.044a3E-01
(DSIGMAS TN BARNS/STERADIAN
°T  £..24936

ZSE = 1,566
CE = 1.370
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Nlh

I S e e e .. 19.0.8.2. Mev.,..... ..
COSINE(C.M,.) SHAPE ELASTIC T
1.00000 2.98440E-01
0.90000 2.24409E-01
0.80000 . 2.02879E=01
0.70000 1.83622E=01
0.60000 1.66477E=01
0.50000. -... -—~. -491261E=01
C-.40000 41.97811E=01
0.30000 1.25978E=01
0.20000 1.15623E-01
010000 - 1.06619E=01
0.00000 9.88483E=(2
-0.40000 9.22063E=02
=0+20000 8.65974E=02
=0.30000 8.19362E=02
=0.40000 7.81474E=02
*0.50000 7.51659E=02
«0.60000 7.29323E-02
-0.70000 7.14018E=02
=-0.80000 7.05347E~02
-0.90000 7.03011E=02
=1.0000n 7.06793E=02
(DSIGMAS IN BARNS/STERADIAN
gT = 2,8)5
SE = 1.489
CE = 1.356

20L

OTAL ELASTIC

3.77406E-01
3.46464-01
3,192348-01
2,95343E-01"
2.73486E-01
2.56276B-01
2.40537E-01

2,27006E-01

2.15483E-01
2,05795E-01
1.,97800E-01
1.91383E-01
1.86437E-01
1.829644E-01
1.80873E-01
1.80180E-01
1.80912E-01
1.831236-01
1.86898E-01
1.92356E-01
1.99646E-01
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N]J-l

COSINE(C.M.)

1.12 MeV

SHAPE ELASTIC

TOTAL BLASTIC

1.00000 2.49154E-01 3,78178E-01
0,90000 2.24078E=-01 3,46028E-01
0.80000 2.01682E-01 3.17812E-01
0.70000 1.81741E-01 2,93130E-01
0.60000 1.64047E-01 2.71620E-01
N.50000 4.48409E-01 2.52961E-01
N.40000" 1.34647E-01 2.36868E-01
0.30000 1.22596E=01 2.23091E-01
0.20000 1.12104E=01 2,11411E-01
0.10000 .. 1.03032E-01 2.01645E-01
0.00000 9.52530E~02 1.93638E-01
=0.10000 8.86514E=02 1.87264E-01
-0.20000 8.31242E-02 1.82431E-01
=“0.30000 7.85795E=02 1,79074E-01
-0.40000n 7.49361E=02 1.77157E-01
-0.50000 7.24238E=-02 1.,76675E-01
-0.60000 7.0n827E~02 1.,77685E-01
=0.70000 6.87632E=02 1.80152E-01
-0.80000 6.84255E=02 1.84256E-01
-0.90000 6.84395E=02 1.90090E-01
-1.00000 6.87844E=02 1.97811E-01
(DSIGMAS [N BARNS/STERADIAN

or = 2,807

SE = 1.L56

CE = 1.351

206




T T 1T

T T

—
— — -
o==0 7‘°

N'® 112 Mev
_\*°-o—..° °
0D "m0 =0 P e

[

-
a 0§°__

ﬁ_— T

_____h

1

|

1

—ﬁ_-~

i1

T

|

!

-04 -06 -0.8 -1.0

-02

06 04 0.2

0.8

NVIQVYH3LS H3d SNYVEITIIN NI NOILD3IS-SSOMD TVILNIN3I441a

‘o

Q

|

o

COSIMNE @

Figure 62

207



N
COSINE(C.M.)

1.16 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.0000n 2.90010E=01 3.79104E-01
0.90000 2.23823E~01 3,45672E-01
0.80000 2.00517E-01 3.164156-01
N.70000 1.79845E=01 2.90900E-01
0.60000 1.61577E=-01 2.68739€-01
0.50000 1.455p0E=01 2,49585E-01
0.40000 1.31447E-01 2.33130E-01
0.30000 1.19147E-01 2.19103E-01
0.20000 1.08522E-01 2.07271E-01
0.10000 9.93896E-02 1.97434E-01
0.00000 9.16109E=02 1.89423E-01
-n.10000 8.50610E=02 1.83105%5E-01
=0.20000 7.96277E=02 1.78377€8-01
-0.30000 7.52116E-02 1,75168E-01
“0.40000 7,17258E=02 1.73438E-01
=0.50000 6.90955E=02 1,73180E-01
-C.60000 6.72573E=02 1.74420E-01
=0.70000 6.61595E-02 1.77245E-01
-0.80000 6.57613E=02 1.8168%9E-01
=0.90000 6.60331E=-02 1,87882E-01
=1.00000 6.69554E=02 1.960%0E-01
(DSIGMAS IN BARNS/STERADIAN

gT = 2.768

SE = 1,h22

SCE = 1.3u6
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N
COSINE(C.M.)

1,28 MeV

SHAFE ELASTIC

TOTAL ELASTIC

1.00000 2.52823E-01 3.82257E-01
0,90000 2.23247€E-01 3,449816-01
0.80000 1.97204E=01 3.125828-01
0.70000 1.74364E«01 2.84613E-01
N.60000 1.54424E-01 2.60562E-01
0.50000 1.37100E=01 2.39998E-01
0.40000 1.22135E=01 2.22541E-01
n.30000 1.09291E-01 2,.07856E-01
0.20000 9.83499E-02 1.95¢53E-01
0.10000 8.91167E=02 1,85683E-01
0.00000 = 8.14141E=02 1.77739E-01
=0.10000 7.59837E~02 1.716850E-01
=0.20000 6.99856E=02 1.67289E-01
-“0.30000 6.59974E=02 1,64563E-01
-0.40000 6.3p140E=02 1,63420E-01
-0.50000 6.09467E=02 1.63844E-01
-0.60000 §.97229E=02 1.65861E-01
-0.70000 5.928%58E=02 1,69535E-01
-0.80000 5.95939E=02 1,74972E-01
-0.90000 6.06203E=02 1.82324E-01
=1.0000n 6.23%529E=02 1.91787E6-01
(DSIGMAS TN BARNS/STERADIAN

ZT = 2.663

OSE = 1.329

CE = 121,33
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N

COSINE(C.M.)

1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.-20000
0.10000
0.00000°
-0.10000
=0 -20000
'0-30000
-0.40000
=0 -50000
=0.60000
'0-70000
-0.80000
“0.90000
=1.00000

(DS1GMAS

9% = 2,601

ZSE = 1.27)
CE = 1.327

1.36 MeV

SKAPE ELASTIC

2,23034E-01

+1.95162E=01

1.70900E=01
1.49886E=01

. .1.431785E=01

1.16293E=01
1.03130E=01
8.28007E=02
7.52008E=02
6.90603E=02
6.92192E=02
5.79026E=02
5.62120E=-02
5.53894E=02
5.53759E=02
%5.61311E=02
5.76323E=02
%5.98748E=02

212

TOTAL BLASTIC
3.84646E-01
3.44736E-01
3.,10303E-01
2,80732E-01
2,55470E-01
2,34028E-01
2.15969E-01
2,00914E-01
1.88529E-01
1.78531E-01
1.70683E-01
1.64791E-01
1.60706E-01
1.58323E-01
1,57579E-01
1.584%4E-01
1.60974E-01
1.65208E-01
1,71272E-01
1,79334E-01
1.89611E-01

IN BARNS/STERADIAN
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N

COSINE(C.M.)

1.L0 MeV

SHAPE ELAST]C

TOTAL ELASTIC

1.00000n 2.55973E-01 3.85882E-01
0.90000 2.22937E-01 3,44663E-01
0.80000 1.94150E-01 3.092028=-01
0.70000 1.69184E=01 2.78840E-01
0.60000 1.47646E=01 2.52990E-01
0.50000 1+29175E=01 2,31128E-01
0.40000 1.13439E-01 2,12790E-01
0.30000 1.0p0137E~01 1.97570E-01
0.20000 8.89958E=02 1.,85115E-01
0.10000 7.97689E~02 1.75122E-01
0.00000 7.22364E-02 1,67338E-01
-n.10000 6.62044E=02 1.61588E-01
-0.20000 6.15021E=02 1.57621E-01
-0.30000 5.79830E=02 1.55416E-01
-0.40000 5.55234E=02 1,54874E-01
-0.50000 5.40215E=-02 1.55974E-01
-0.60000 5.93971E=02 1.58741E-01
-0.70000 . 5.359pKE-Q2 1.63247E-01
-0.80000 5.45626E=02 1,69615E-01
-0.90000 5.62935E=02 1.78020E-01
=1.00000 5.87828E-02 1.88691E-01
(DSIGMAS IN BARNS/STERADIAN
91t = 2,571

OSE = 1.247
°cE = 1.324
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gl
COSINE(C.M.)

1.54 MeV

SHAFPE ELASTIC

TOTAL ELASTIC

1.00000 2.59999E-01 3.90498E-01
0.90000 2.22845E-01 3,44476E-01
0.80000 1.90854E<01 3.056408-01
0.70000 1.63464E=01 2,72571E-01
0.60000 1.4p161E=01 2.44742E-01
0.50000 1.20475E=01 2,21506E-01
0.40000 . 4.03979E=014 2,02291E-01
N.30000 9.02837E=02 1.86596E-01
0.20000 7.90426E=02 1,73987E-01
0.10000 6:99441E-02 1.64091E-01
0.00000 6.27128E=02 1,56598E-01
-0.10000 5.74078E=02 1.51255E-01
“0.20000 5.29212E=-02 1,47866E-01
-0.30000 4.99770E=02 1.46290E-01
-0.40000 4.81299E=02 1,46443E-01
-0.50000 4.72644E=02 1,48295E-01
-0.60000 4.72938E=02 1,51875E-01
-0.70000 4.84890E=02 1,57266E-01
-0.80000 4,98282E=02 1.64614E-01
-0.90000 5.22958E<02 1.74127E-01
=1.00000 5.55820E-02 1.86081E-01
(DS1GMAS 1IN BARNS/STERAD!AN

gT = 2.478

SE = 1.163

CE = 1,315
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Nk
COSINE(C.M.)

1.595 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 2.61639E-01 3,.92425E-01
0.90000 2.22852E-01 3,44787E-01
0.80000 1.89608E-01 3,04358E-01
0.70000 1.61288E-01 2.70252E-01
0.60000 1.37323E-01 2.41682E-01
0.50000 1.17198E%01 2.17946E-01
0.40000 1.00444E=01 1.98428E-01
030000 8.66311E=02 1.82586E-01
0.20000 7.53864E=02 1.,699%2E-01
n.10000 €.63687E-02 1.60125E-01
0.00000 5.92797E-02 1,52771E-01
=0.10000 5.358593E-02 1.47616E-01
~N.20000 4.98842E~02 1,44450E-01
-0.30000 4.71668E=02 1.43122E-01
-“0.40000 4.55537E=02 1,43540E-01
-0.50000 4.49247E-02 1,45673E-01
«0.60000 4.51918E~-02 1,495508-01
-0.70000 4.62966E=-02 1.55261E-01
«0.80000 4.82129E=02 1.62963E-01
-0.90000 5.09423E«02 1.72877E-01
«1.00000 5.45151E-02 1.853p1E-01
(DS1GMAS 1IN BARNS/STERADI!IAN
°0 = 2,15

9 = 1.133
°CE = 1.312
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N

COSINE(C.M,)
1,00000
0.90000
n.80000
0.70000
0.60000

0500090
0.40000
n.30000
0.20000
0.10000

. 0.00000

'0-10000

-1.20000

-0.30000

=0.40000

i '0150000

-0.60000
-0.70000
=0.80000
-0.90000

=1 -00000

1.682 MeV

SKAPE ELASTIC

2.22953E-01
1.87727E=01
1.57953E=01
1.92974E-01
1.12194E-01
9.90724E=02
8.11238E=02
6.99145E~02
6.10605E-02
5.42247E=02

""74.91156E-02

4.94852E-02
4.31272E~02
4.16033E=02
4.22204E=02

- 4.36738E=02

4.59451E=02
4.90504E=02
5.30389E-02

TOTAL BLASTIC
3,95479E-01
3,44961E-01
3.02346E-01
2,66633E-01
2.36932E-01

T 2,12455E-01

1,92508E-01
1,76484E-01
-1,63885E-01
1.54175E-01
1,47068E-01
1.42230E-01
1,39426E-01
1.38487E-01
1.39312E-01
1,41864E-01
1,46178E-01
1.523%4E-01
1,60564E-01
1,71089E-01
1.84167E-01

(DQIGMAS N BARNS/STERADIAN

or = 2,39
SE = 1.088

SCE = 1.308

W
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Nlh,
COSINE(C.M,)

1.758 MeV

SHAPE ELASTIC

TOTAL BLASTIC

1.0000n 2.66766E-01 3.98195E8-01
0.90000 2,23075E=01 3,45161E-01
0.80000 1.86130E-01 3.006%7E-01
0.70000 1.55114E=01 2,63575E-01
0.60000 1.29288E-01 2,32931E-01
0.50000 1.07979E=01 2,07834E-01
n.40000 9.05814E=02 1.,87579E-01
0.30000 7.65538E=02 1,71438E-01
¢.20000 6.54125E=02 -1.58883E-01
0.10000 5.67314E=02 1.49332E-01
0.00000 5.01389E-02 1.424¢4E-01
-(.10000 .4.53148E=02 1,37915E-01
-0.20000 4.19892E=02 1.,35430E-01
-0.30000 3.9939¢6E-02 1,34824E-01
-0.40000N 3.89896E=02 1,35987E-01
=-0.50000 3.90070E~02 1,38882E-01
-0.60000 3.99023E=02 1,43545E-01
«-0.70000 . 4.16273E=-02 1.50088E-01
-0.80000 4.41749E=-02 1.58702E-01
-0.90000 4.75730E=02 1.69689E-01
-1.,00000 5.189309E-02 1.83323E-01
(DSIGMAS TN BARNS/STERADIAN

ZT = 2.356

SE = 1.052

CE = 1.304
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ih

COSINE(C.M.)

1 . 779 MeV

SHAFE ELASTIC

TOTAL ELASTIC

1.00000 2.674485E-01 3.98979E-01
0.90000 2.23118E=01 3,45246E-01
0.80000 1.85698E=01 3.,00221E-01
0.70000 1.54343E=01 2.62764E-01
0.60000 1.28287E-01 2.31864E-01
0.50000 1.06837E=01 2,06626E-01
0.,40000 8.93695E«(2 1.862678-01
N.30000 7.53252E=02 1.70099E-01
0.20000 6.42072E=02 1.57530E-01
0.10000 5.55774E=02 1.48086E-01
0.00000 4.9p542E=02 1.41286E-01
=0.10000 4.93096E=02 1.36788E-01
-N.20000 4.1p0676E=02 1,34391E-01
«“0.30000 3.91013E=02 1.338758-01
-0.40000 3.82315E=02 1.35129&-01
=0.50000 3.83247E-02 1.38114E-01
»0.60000 3.92920E=02 1.42869E-01
-0.70000 4.10867E=02 1,49508E-01
«0.80000 4,37040E=02 1.58227&-01
=0.90000 4.71791E=02 1,69307E-01
-1.0000n 5.15845E=02 1.83120E-01
(DSI1GMAS TN BARNS/STERADIAN

gT = 2,346

SE = 1,013

CE = 1,303
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yib
COSINE(C,M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000
-0.10000
'0-20000
=0.30000
~0.40000
'=0.50000
, =0.60000
=0.70000
'0-80000
.'0-90000
.-1'00000

1.796 MeV

SHAPE ELASTIC

2.67990E~01
2-231495'01
1.85348E=01
1.53720E=01
1.27484E=01
1.05920E=01
8.83985E-02
7.43434E«02
6.92463E=02
5.46597E=02
4.81939E-02
4.35144E02
4.03403E=02
S-84411E-02
3.76353E=02
3.77888E-02
3.88124E-02
4.06618E-02
4.33342E=02
4.68689E=02
%.13452E=02

TOTAL BLASTIC

30995995'01
3,45304E-01
2.998681E-01
2,62103E-01
2,30999E-01
2,0%636E-01
1,8%5211E-01
1.69024E-01
1.,%6471E6-01
1.47037E-01
1,40293E-01
1.35891E-01
1.33545E-01
1.33121E-01
1.34447E-01
1.37504E-01
1,42331E-01
1.49045E-01
1.57847E-01
1.69024E-01
1.82984E-01

(DSIGMAS IN BARNS/STERADIAN

o = 24337
SE = 1.03%5
CE = 1,302
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b

COSINE(C.M,)

2.07 MeV

SHAFE ELASTIC

TOTAL ELASTIC

1.0000n 2.77119E=-01 4,09552E-01
0.,90000 2.23908E-01 3.461R4E-01
0.80000 ““{.8H011E=-01 2.94125E-01
n.7000n0 1.44157E-01 2.51783E-01
nN.60000 1.15198E=01 2.17641E-01 .-
0.50000 9.21091E=02 1.90535E-01 -~
0.40000 7.39766E~02 1.,69342E-01
0.30000 5.99917E=-02 1.53113E-01
0e20000 4.944518=02 1.41035E-01
C.10000 4.17210E=02 1.32421E-01
0.00000 3.62924E=02 1,26700E-01
«0.10000 3.27167E-02 1.,23417E-01
=N.20000 -3.06315E=02 1.22222&8-01
-n.3000n 2.97598E=02 1.22872E-01
«“N.40000 2.98623E-02 1.25227&-01
-n.50000 3.08240E=02 1.29250E-01
-n.60000 3.25617E-02 1.35004E-01
-0.70000 3.50672E=02 1.426464E-01
-N.80000 3.83953E-02 1,525p09E-01
-0.90000 4.26630E=02 1.64940E-01
=1.0000nN 4.8n471E=02 1.80481E-01

(DS1GMAS 1N BARNS/STERADIAN

o= 2,217

OSE = 4928

CE = 1,289
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1

COSINE(C.M,)

2.25 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 2.83335E-01 4,15990E-01
1.90000 2.24574E=-01 3,46684E-01
n.80009 ©1.76763E-01 2,90429E-01
n.70000 1.38311E=-01 2,45256E-01
n.60000 1.07796E-01 2,09439E-01
n.5000n 8.39545E=02 1.81471E-01
0.40000 6.56671E-02 1.60043E-01
n.30000 5.10504E=02 1.44025E-01
nN.20000 4.19486E-02 1.32454E-01
[+10000 3.49254E=02 1.24518E-01
0.00000 3.02574E=-02 1.19580E-01
-0.10000 2.74277E=02 1.17020E-01
-Nn.20000 2.60206E-02 1,16526E-01
-(.30000 2.9716RE-02 1.17791E-01
-0.40000 2.62888E-02 1.20664E-01
-0.50000 2.75978E=02 1.25114E-01
-0.60000 2.95896E-02 1.31232€E-01
=-¢.70000 3.22922E-02 1,39238E-01
-C.80000 3.58131E-02 1.49480E-01
-C.90000 4,U3372E-02 1.62447E-01
=1.00000 4.61247E-02 1.78780E-01
(DSIGMAS TN BARNS/STERADIAN

ZT = 2.151

SE = 871

CE = 1.280
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Nlh

CCSINE(C.-M.)

2.36 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 2.87138E-01 4.19846E-31
UL.9000u 2.24996E-01 3.46940E-01
0.8000U 1.74843E-01 2.88189E-21
0.70000 1.34879E-01 2.41395€E-01
0.60000 1,03503E-11 2.04637E-01
0.50000 7.92923E-92 1.76242F-01
0.40000 6.09947E-192 1.54781F~-U1
U.30000 4 ,75144E-02 1.38950E-01
U.20000 3.79048E-02 1.27748E-91
0.,10000 3.13446E-02 1.20266E-01
u.00000 2.71587E-02 1.15777E-31
-0.10000 2.47847E-02 1.13703E-91
-0.2000u 2.37640E-n2 1.13612E-01
-0.30000 2.37735E-02 1.1520%9E-31
-0.400060 2.457¢92E-02 1.18337F-01
-U,5000u 2.60223E-02 1.22972F-01
-0.60000 2.80920e-n2 1.29226F-01
-0.7000U 3.08347E-02 1.37351E-01
-0.8000U 3.43959E-n2 1.47743F-01
-0.900006 3.90089E-102 1.60953F-01
-1.00000 4,49925E-172 1.77700E-01
(DSIGMAS IN BARNS/STERADTIAN

or = 2.1

SE = .8L0

CE = 1.274
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N

COSINE(C.M.)
1.00000
0.90000
p.80000
0.70000
0.60000
u.50000
0.40000
u.3000HU
.20000
0.10000
06.00000

-0,10000
-0,20000
-0,30000
-0.4000U
-0.5q000U
-0.60000
-0.70000
-0.80000
-0.9000U
-1.00000

3.07 MeV

SHAPE ELASTIC

3.12034E-01
2.28183E-01
1.63749€E-01
1.15257E-01
7.96954E-p2
5.,44588E-02
3.73098E-n2
2.63446E-n2
1.99471E-n2
1.67933E-Nn2
1.57988E-n2
1.61152E-02
1.71124E-02
1.83651E-n2
1.96427E-02
2.09013E-02
2.22747E-02
2.40798E-02
2,67926E-02
3.10659E~-02
3.77178E-02

TOTAL ELASTIC
4.36909F-01
3.41261E-01
2.67577E-01
2.11841F-01
1.70631E-01
1.41034F-01
1.20582E-01
1.07200F-01
9.91603E-02
9.50497E-02
9.37412E-02
9.43716E-U2
9.63256E-02
9.92236E-02
1.02915E=-01
1.07476E-01
1.13212F-01
1.20663F=-01
1.30621F-01
1.44144E-01
1.62593E-01

(DSIGMAS IN BARNS/STERADIAN

S = 1.927

gSE = 704
CE = 1,147
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Nlh
COSINE(C.M,)

3.51 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 3.27410E-01 4.47571E-01
0.90000 ° 2.30358E-01 3.38301E-01
0.80000 1.57819E-01 2.56308E-01
0.70000 1.049g86F-01 1.96167E-01
0.60000 6.77989E-02 1.53333E-01
0.50000 4,27995E-02 1.24002F-01
0.40000 2.70683E-02 1.05002E-01
0.3000U 1.81582€E-02 9.37082E-02
0.20000 1.40419E-n2 8.79684E-02
0.10000 1.30676E-02 8.605n1E-02
0.00000 1.39232E-02 8.65960E-02
-0.10000 1.56069E-02 8.85895E-02
-0.2000U 1.74037E-n2 9.13302E-02
-0.30000 1.88668E-n2 9.44169F-02
-0.40000 1.98040F-02 9.77378E-02
-0.50000 2.02659E-02 1.01468E~-01
-0.60000 2.05396E-02 1.06073E-01
-0.70000 2.1142BE-02 1.12323E-01
-0.800400 2.28214E-112 1.21310E~-01
-0.90000 2.65486E-02 1.34482E-U1
-1.00000 3.35256E-02 1.53686E-01
(DSIGMAS IN BARNS/STERADIAN
or = 1.811
9SE = .656

°cE = 1.081

236



[
N'4

TTT T T 171 3\ __u_____ T ________ T

\

3.51 MeV

1 _______ | I

I T T T | 1

06 04 0.2 -02 -04 -0.6 -0.8 -1.0
COSINE 8

08

_
~ )

NVIQVY31S Y¥3d SNUVSITUWN NI NOILO3S-SSOND VILN3N344Ia

1.0

Figure 107

237



Nlh ;.05 MeV

COSINE(C.M.,) SHAPE ELASTIC TOTAL ELASTICc

1.00000 3.46574E-01 4.61263E-01
0.%0000 2,33482E-01 3.35421E-01
0.80000 1.51570E-01 2.43866E-01
U.70000 9.41412€E-02 1.79102E-01
0.6000U 5.56355E-02 1.35004E~01
n.50000 3.14479E-02 1.06567E-01
0.40000 1.778p6E-p2 8.97113E-02
0.30008 1.15225E-02 8.11351F-02
0.20000 1.01531E-02 7.81886E-02
0.10000 1,16643E-02 7.87832E-02
0.00000 1.450n0E-n2 8.13180E-02
-0.1000U 1.75082E-02 8.46270E~02
-0.20000 1.99044E-12 8.79400E-02
-0.30000 2.12454€E-02 9.08579E-02
-0.40000 2.14094E-02 9.33402E-02
-0.5000U0 2.05844E-02 9.57031F-02
-0.60000 1.926n1E-02 9.86289E-02
-0.70000 1.82258E-02 1.03187E-01
-0.80000 1.85713E-02 1.10867E-01
-0.90000 2,16940E-02 1.23629F-01
-1.,00000 2.929p8E-02 1.43979E-01
(DS1GMAS IN BARNS/STERADIAN

9 . =1,758

°SE = 620

SCE = 1.005
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Nlh

COSINE(C.M.)

)-l -30 MeV

SHAPE ELASTIGC

TOTAL ELASTIG

1.00000 3.55934E-0n1 4.64779E-01
0.90000 2.35282E-11 3.31171F-01
0.80000 1.49134E-01 2.35335E-01
0.70000 " 8.97539E-02 1.68657F~-01
0.60000 5.08045E-02 1.24186E-01
0.50000 2.71050E-02 9.63133E-02
0.40000 1.44357E-02 8.05258E-02
G.30000 9.38115E-33 7.32089E-02
0.200600 9.20559E-03 7.-14960E-02
0.10000 1.17541E-92 7.31513E=-02
0.00000 1.53763E-1n2 7.64803E-02
-0,10000 1.88674E-"2 8.02645E-02
-0.20000 2.14247€E-9)2 8.37151E-02
-0.30000 2.26161E-92 8.64439€E-02
-0.40000 2.23590E-02 8.84491E-02
-u.50000 2.09066E-02 9.01149E=-02
-0.60000 1.88427E-n2 9.22238E-02
-0.70000 1.708n1E-02 9.59831E-02
-0.80000 1.68655E-02 1.03067E-01
-0.90000 1.97865E-02 1.15676E-01
-1.n0000 2.77830E-02 1.36628E-01

(DS1GMAS IN BARNS/STERADI1AN
c

cT = 1,727
o_SE = 610
CE = 931
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Nk
COSINE(C.M.)

)-1.50 MeV

SHAPE FLASTIC

TOTAL ELASTI1cC

1.00000 3.,63690E-01 4.68171E-01
0.90000 2.36894E-01 3.28326E-01
0.8000U 1.47382E-01 2.29157E-01
0.7000U 8.65076E-02 1.61071E-01
0.60000 4,72647E-02 1.16412E-01
0.50000 2.39901E-0n2 8.90662E-02
0.40000 1.21205E-02 7.41661E-02
0.30000 7.99987E-03 6.78516E-02
0.20000 8.72836E-03 6.70911E-02
0.10000 1.20436E-02 6.95415E-02
0.0000U 1.62298E-02 7.34439E-02
-0.10000 2.00487E-02 7.75466E-02
-0,20000 2.26895E-02 8.10522E-02
-0.30000 2.37332E-02 8.35850E-02
-0.40000 2.31298E-02 8.51754E-02
-0.5000U 2.11846E-02 8.62607E-02
-0.60000 1.85538E-02 8.770068E-02
-0,70000 1.62455E-02 9.08087E~02
-0.80000 1.56270E-02 9.74013E=-02
-0.90000 1.84361E-02 1.09869E-01
-1.00000 2.67956E-02 1.31277E-01

(DSTGMAS IN BARNS/STERADIAN

gT = 1.705
SE = .60

CE = ,879
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N
COSINE(C.M.)

14,85 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 3.77983E-n1 4.76342F-01
0.90000 2.40121E-01t 3.25337E-01
0.80000 1.44726E-01 2.20389€E-u1
0.70000 8.13478E-n2 1.49993E-01
0.60000 4.17021F=-n2 1.05143E-01
0.50000 1.92266E-02 7.87926E-02
0.40000 8.74072E-13 6.54389E-02
0.30000 6.,17489E-03 6.08033E-02
0.20000 8.36131E-03 6.15864E-02
0.10000 1.28731E-n2 6.52832E-02
0.00008 1.79030E-02 7.00456E-02
-0.10000 2.21736E-0n2 7.45837E-02
-0.20000 2.48739E-02 7.809908-02
~-0.30000 2.56162E-D2 8.02446E-02
-0.4000U 2.44095E-02 8.11077€E-02
-0.50000 2.16447E-n2 8.12127€E-02
-0.60000 1.81031E-n2 8.15441¢-02
-0.70000 1.49449E-02 8.35873E-02
-0.80000 1.37289E-n2 8.93926E-02
-0.90000 1.64507E-n2 1.01666E-01
-1.00000 2.55387E-n2 1.23898E-01
(DSIGMAS IN BARNS/STERADIAN

gT = 1.672

SE = 597

CE = 809
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N

COSINE(G.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
vu.20000
0.40000
0.30000
0.20000
0.370000
0.00000
-0.10000
-0.20000
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0,90000
-1.00000

1,99 MeV

SHAPE ELASTIG

3.84151E-0n1

2.,41655E-01

1.43848E-01
7.94784E-02
3.96958E-02
1.75530E-02
7.61194E-03
5.63764E-1n3
8.36082E-03
1.32972E-02
1.86115E-02
2.30186E-02
2.57128E-02
2.63217E-02
2.48787E-02
2.18097E-02
1.79335E-02
1.44705E-02
1.30596E-02
1.5780p9E-n2
2.51839E-02

TOTAL ELASTIC
4.80304F-01
3.2463%9E-01
2.17333E-01
1.46028E-01
1.01129€E-01
7.51903E=-02
6.24459E-02
5.84500E-02
5.98027E-02
6.39429E-02
6.89960E-02
7.36644E-02
7.71547E-02
7-91341E-02
7.97126E-02
7.94471E-02
7.93669E-02
8.10202E-02
8.65443E-02
9.87645E=-02
1.21337E-01

(DSIGMAS IN BARNS/STERADIAN

Op = 1.661

OSE = .59
%cE = .784
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N

COSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
6.30000
0.20000
0.10000
0.00000

-0.10000
-0.20000
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000
=1.00000

5.15 MeV

SHAPE ELASTIC

3.91338E-01
1.42948E-01
7.74483E-02
3.75379E-07?
1.57852E-02
6.45624E-03
5.13084E-03
8,43052E-03
1.38124E-02
1.94161E-02
2.39517E-02
2.66232E-02
2.70772€E-02
2.53739E-n2
2.19754E-02
1.77474E-(2
1.39713E-02
1.23655E-02
1.51131E-02
2.48947E-02

TOTAL ELASTIC
4.85172E-01
3.24099E-01
2.14102E-01
1.41788E=-01
9.68571E-02
7.13947E-02
5.93322E-02
5.60372E-02
5.80016E-02
6.26075E-02
6.79563E-02
7.27468£-02
7.61943E-02
7.79836E-02
7.82498BE-02
7.75849E-02
7.70666E-02
7.83108E-02
8.35495E-02
9.57414E-02

(DSIGMAS IN BARNS/STERADFAN

T = 1,650
SE = .59
CE = ,758
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Nlll 6.02 MeV

"TOTAL ELASTIC

5.09534E-01
3.17027E-01
1.92469E-01
1.15505%E-01
7.12673E-02
4.89463E-02
4.07285E-02
4.10047E-02
4.57861E-02
5.22788E-02
5.85799E-02
6.-34702E-02
6.62812E-02
6.68220E-02
6.53551E-02
6.26129E-02
5.98506E-02
5.89340E-02
6+.24666E-02
7.39644E-02
9¢81051E=-02

COSINE(C.M.) SHAPE ELASTIC
1.00000 4.36258E-01
0.90000 2.55967E-01
0,80000 1.39657E-n1
0.70000 6.83651E-02
0.60000 2.81092E-02
0.%50000 8.63819E-03
0.40000 2.48042E-n3
0.30000 4,22870E-03
0.20000 1.00072E-02
0.10000 1.7080n5E-02
0.00000 2,35727E-02

-0.10000 2.82720E-02
-0.20000 3.05023E-02
-0.30000 3.00460E-02
-0.40000 2.71071E-02
-0.50000 2.23048E-02
-0.60000 1,66925E-02
-0.70000 1,17939E-02
-0.80000 9.65456E-03
-0.,90000 1.29045E-02
-1.00000 2.48288E-02
(DS1GMAS IN BARNS/SYERADIAN

Or = 1,613

ZSE = 602

CE = 557
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1,

N 6.53 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.00000 4.67935E-01 5.23310E-01
0.90000 2.65494E-01 3.11021E-01
0.80000 1.39037E-01 1.78115E-01
0.70000 6.43601E-02 9.91254E-02
0.60000 2.41530E-0Q2 5.59601E-02
0.50000 6. 1L47T79E-03 3.58713E-02
0.40000 1.73425E-03 2.99636E-02
0.30000 4,93636E-03 3.20995E-02
0.20000 1.16623E-02 3.81016E-02
0.10000 1.91634E-0Q2 4 .8S1797E-02
0.00000 2.56525E-02 5.15293E-02
-0.10000 3,00439E-02 5.60601E-02
-0.20000 3.17862E-02 5S.82254E-02
-0.30000 3.07659E-02 5.79291E-02
-0.40000 2. T265TE-D2 5«54951E-02
-0.50000 2.19630E-02 5e«16865E-02
-0.60000 1.59614E-02 4.,T7685E-02
-0.70000 1.08458E-0Q2 4,56111E-02
-0.80000 8.75582E-03 4,78333E-02
-0.90000 1.24739€-02 5.80004E-02
-1.00000 2.55241E-02 8-.08985E-02
(DSIGMAS IN BARNS/STERADIAN
gT = 1.606
SE = .61l

ScE = 13
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N
COSINE(C.M.)

7.0 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 5.00843E-01 5.44771E-01
0.90000 2.75675E-01 3.11330E-01
0.80000 1.39176E-01 1.,69535E-01
0.70000 6.13671E-02 8.82568E-02
0.60000 2.13631E-02 4.59107E-02
0.50000 4.79700E-03 2.7T7117E-02
0.40000 1.92738E-03 2.36763E-02
0.30000 6.26002E-03 2.71770E-02
0.20000 1.35526E-02 3.39035€E-02
0.10000 2.11075E-02 4.,11268E-02
0.00000 2.72804E-02 4.7T1902E-02
-0.10000 3.11510€E-02 5.11703€-02
=-0.20000 3.23152E-02 5.26660E-02
-0.30000 3.07693E-02 5.16863E-02
-0.40000 2.68628E-02 4.86117E-02
-0.50000 2.13030E-02 4.42177E-02
-0.60000 1.51990€-02 3.97466E-02
-0.70000 1.01352E-02 3.70250E-02
-0.80000 8.26726E-03 3486266E-02
-0.90000 1.24347€E-02 4.80894E-02
-1.00000 2.62868E-02 T7.02146E-02

(DSIGMAS IN BARNS/STERADIAN

Op = 1,607
OSE = .628
ScE = .320
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N]JJ 8.0 MeV

COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC

1.00000 5.82408E-01 6.11732E-01
0.90000 3.01434E-01 3.24743E-01
0.80000 1,41348E-01 1.60937E-01
0.70000 5.67875E-02 7.40025E-02
0.60000 1.76517€-n2 3.32941E-02
v.50000 4,381985-03 1.89402E-02
0.40000 4,60257E-03 1.83907E-02
0.30000 1.07486E-02 2.39875E-02
0.20000 1.84056E-02 3.12703E=02
0.10000 2.51646E-n2 3.78097E-02
0.00000 2.985p2E-n2 4,24227E-02
-0.10000 3.20197E-02 4.,46648E-02
-0.20000 3.16591E-02 4.45238E-02
-0.30000 2.90218F-02 4,22607E-02
-0.4000U 2.45728E-02 3.83609E-02
-0.50000N 1.90079E-02 3.35662E-02
-0,60000 1.33291E-02 2.89715E-02
-0.70000 8.96026E-03 2.61753E-02
-0.80000 7.89185E-03 2.74803E-02
-0.90000 1.28470E-02 3.61552E-02
-1.00000 2.74623E-012 5.67864E-02
(DS1GMAS IN BARNS/STERAD/AN

9 = 1,627

ZSE = 668

CE = ,205
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N

CCSINE(C.M.)

9.0 MeV

SHAPE ELASTIC TOTAL ELASTIC

1.00000 6.75786E-01 6.97677E-01
0.90000 3.30977E-01 3.48058E-01
0.80000 1.45274E-01 1.59443E-01
0.70000 5.40565E-02 6.63967E-02
0.60000 1.62286E-02 2.73699E-02
0.50000 6.36266E-03 1.66846E-02
0.40000 9.31880E-03 1.90622E-02
0.30000 1.65701E-02 2.59027E-02
0.20000 2.37148E-02 3.27682E-02
0.10000 2.88139E-0n2 3.77036E-02
0.00000 3.13044E-02 4.01400E=02

-0.10000 3.13151E-02 q.02048E-02

-0.,20000 2.92657E-02 3.83190E-02

-0,30000 2.56640E-02 3.49966E-02

-0.40000 2.10447E-02 3.07882E-02

-0.50000 1.60067E-02 2.63286E-02

-0.60000 1.132p5E-02 2.24618E-02

-0.70000 8.08586E=03 2.04260E-02

-0.80000 7.92394E-03 2.20928E-02

-0.90000 1.318094E=02 3.02699E=-02

-1.,00000 2.72103E-02 4.91010E-02

(DSIGMAS IN BARNS/STERADTAN

ZT 1.657
oSE = 715
CE 17
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N]J-l

10.0 MeV
COSINE(C.M.) SHAPE ELASTIC  TOTAL BLASTIC
1.00000 7.75207E=01 7,92337E-01
0.90000 3,62092E-01 3,752358-01
0.80000 1.9n197E-01 1.60974g-01
0.70000 %5,26660E=02 6,19763E-02
0.60000 1.63143E=02 2,46748E-02
0.50000 9.62394E-03 1.73447E-02
0.40000 1.48024E=02 2,20703E-02
0.30000 2.,25498E-02 2.95004E-02
0.20000 2.86353E=02 3.537408-02
0.10000 3.14839E=02 3.82941E-02
0.00000 3.17789E=02 3.83476E-02
=0.10000 2.96105E=02 3,.62206E-02
»0.20000 2.59964E-02 3.27322E-02
«-0.30000 2.165298-02 2,86034E-02
-0.40000 1.74353E=p2 2.44032E-02
<0.50000 1.28952E-02 2.06129€-02
«0.60000 9.41410E-03 1,77746E-02
«0.70000 7.30219E=03 1.67026E-02
=0.80000 7.97161E=03 1.87485E-02
=0.90000 1.298850E=02 2,61288&-02
=1.00000 2.52278E-02 4,23874E-02
(DSIGMAS N BARNS/STERADIAN
ZT = 1,687
SE = .765
CE = .,111
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N

COSINE (.M.
1.0c000
0.9:1000
0-800CG0Q
07800
0.6001)
0.5000N
0.400un
0.3¢000
0.20040
3.1.000
D0t

-¢.100n0
“L.20000
“0+31.0n0
.~0.4.000
-0.5.000
=0.6L000
-0.7¢000
-0.80000
-0.90000
=1.00000

11.0 MoV

8.7479E+01
3.9243E-01
1.5534E-01
5,2211E-n2
1.7336E-n2
1.3327€E-02
2.0082F-n2
2,7790k-02

. 3.2525F-02

3.3497E-v2
3.1382€E-n2
2.7344F-02
2,.2506F-02
1.77178-02
1_3500E-02
1,0134F-02
7.8069E-03
6.8232F-03
7.8520E-03
1.2198E-02
2.2094E-02

1.712
.813

12.0 MeV

.T7141F-01
.2351F-01
.6006F-N1
2285E-02
8352F-02
6939F-n2
4597F-02
.1808E-02
.5169F-02
4155E-n2
(1234F-Nn2
4808F-ng
G186E-NQ
.4256E-02
$468F-n2
.9262F- 13
.5592F-03
.3401E-n3
.5370F-03
.0991E-02

N NS RNWWHWNS = A A0

1.0‘195-0%
DSIGMAS IN BNS/STERAD

1,730
.857

|22

13,0 MeV

1.0636F 0
4._4557%-nq
1.6399c-n3
5.2651F-n2
2.r617F-0n2
2,(213F-n2
2_.8154E-n2

3.4509e-n2"

3.6290k-02
3.3786k-02
2 8529F-n2
2 2223E-u2
1.6236E-02
1,1418E-02
8.1153FE-03
6.2774E-03
5.6361F-0%
5.9168E-03
7.0803F-03
9.5885E-03
1.4697F-02

1.7b2
.89k

DAV RS VI - AL NN A

15.0 MeV

.2356% no
.8621F-n1
6874F-01
3392F-n2
4211F-n2
.5453k-n2
.2560k-02
6512F-np
5522F-n2
0724E-02
.404SE-ng
7231F-ne
1407¢-92

.4205F-n3
-1198E-03

3009E-n3
.4739E-03
.1226F-03
.8946F-n3
.8062E-03
.4694E-03

1.754
.953

16.0 MeV

1.3175€ rp
5.0220k-r;
1.6931F-n
5.3405E-n2
2 5806F-n3
2.7422€-12
3.3647F-92
3.62175-09
3.3998F-¢2
2.8456F-n2
2,1566F-19
1.4957F-up
9 . 6550F-n3
6.0959¢-ny
4.2452F-03
3.7484F-n3
4.0834-03
4.7162E-n3
5.2522F-n3
5.6U29E-03
€.1690E-n3

1.756
976
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N]J-l

COSINE (C.M.)

1.00001
g.90010
0.80000
p.70000
D.60000
0.50000
0.-46000
6.30000
n.20000
0.10000
N.00009
~0.10000
~0.200900
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000
-1.00000

9 = 1,724

O%E =

.8L0

11.6 MeV

9.3328E-n1
4.0965E-01
1.5828E-01
5,2222E-02
1.8210E-072
1.5526E-02
2.2900F=02
3.0358E-02
3.4216E-02
3.4025E-02
3.0771E-02
2.5838E-09
2.0476E-02
1.5568E-02
1.1599E-02
8.7394E-03
7.0159E-03
6.5244E-03
7.6828E-03
1.1508E-02
1.9945€-02

DSIGMAS IN BNS/STERAD
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Nl)'l 1k .0 MeV
COSINE (C.M.)

1.n0000 1.1512F 0p
0.943000 4.6740E-n1
0.80000 1.6696E-01
0.700n0 5.3111E-02
0.6C0NO 2.2459E-02
0.5¢000 2.3059E-02
0.40000 3.077SE-02
0.30000 3.6017E-02
0.20000 3.6369E-02
0.10000 3.2574E-02
0.00000 2.6415E-02
-0.10000 1.9670E-02
-0.20000 1.3668E-02
=0.30000 9.1609E-03
-0.40000 6.3673E-03
-0.50000 5.1056E-03
-0.60008 4.9675E-03
-0.70000 $.5181E-03
-0.80000 6.5161E-03
-0.90000 8.1540E-03
-1.00000 1.1322€-02

DSIGMAS IN BNS/STERAD

9% = 1,750
9SE = .926
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0
Energy Energy Levels*lr
1.00 4.85 G.s. 0O 13.10
1.21 5.00 6.05 0 13.26
1.50 5.66 6.13 3° 13.66
1.75 6.00 6.2 2' 13.89
2.00 6.53 7.12 17 13.98
2.15 7.00 8.88 2~ 1,72
2.20 8.00 9.59 17
2.3l 9.00 9.85 2"
2.56 10.00 10.36 47
2.76 11.00 10.95 0
2.95 11.60 11.08 37
3.00 12,00 11.26 o
3.17 13.00 11.52 2°
3.29 14 .00 11.63 37
3.35 1h.92 12.02 [o*]
k.00 15.50 12.44 1
4,30 15.83 12.53 2~
k.50 16.00 12.79 0
12.97 2

*
Energy levels obtained from NRC 61-5, 6-229,

except [ ] values which are assumed.

TOnJy 25 levels accommodated in program.
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16

0 1.0 MeV
CCSINE(C.M,) SHAPE ELASTIC  TOTAL ELASTIC
1.00000 2.88132£-01 4.73T56E-01
0.90000 2.61455L-01 4%.22299:-01
0.80000 2.37346c-01 3.783720-01
0.70000 2.156106-01 3.409142-01
0.60000 1.960658-C1 3,09028C-01
0.5000C 1.78536t-01 2.81957--01
0.40000Q 1.62863C-C1 2.590T2E-0¢
0.306000 1.48895¢-01 2.39856F-01
0.20000 1.36491E-01L 2.23894--01
0.10000 1.25521F-01 2.10863(-01
0.00300 1.158628-0L 2.005315-01
-0.,10000 1.07404E-01 1.927475-01
-7,20000 1.00044E-CL L.87446. -0}
-0.30000 9.36875:-02 1.848495-01
-0.40000 8.82507E-02 1.844860E-01
-0.50000 8.365685-02 1.87078E-01
-0.60000 7.98379:-02 L.92801C-01
-0,70000 T.673406-02 2.02038E-01
-0.80000 T.42934E~02 2.15319C-01
-0.90000 7.24718E-02 2.33316C-01
-1.00000 7.12329£-02 2.5686TL-01
(DSIGMAS IN BARNS/STERADIAN
gT = 3,145
SE = 1,717
CE = 1,428
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16

0 1.21 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.90000Q 2.99456E-01 4,89269C-0]
0.90000 2.65751FE-01 4.,28126E-01
0.80000 2.35821E-01 3.76598E-01
0.70000 2.09327€E-01 .+ 3.33233E-01
0.60000 1.859576-01 i 2.96811C-01
0.50000 1.6541 7TE-01 2.66316C-01
0.40000 1.47436E-01 2.40905C-01
0.30000 1.31765E-01 2.19884C-01
0.20000 1.18173E-01 i 2.02695C-01
0.10000 1.06449E-01 . 1.889C1E-01
0.00000 9.64010E-02 . 1.7817T7E-01
-0.10000 8.78542E-02 1.70306E-01
-0.20000 8.06523E-02 1.55174C-01
-0.30000 7.46558E-02 1.62774C-01
-0.40000 6.97408E-02 1.53209C-01
-0.50000 6.58013€E-02 | 1.66701E-01
-0.60000 6.27458€6-02 . l.73690E-01
-0.70000 6.04984E-02 | 1.844083C-01
-0.80000 5.89984E-02 | L.99776E-01
-0.90000 5.81996E-02 ' 2.20575C-01
-1.00000 S5.80T04E-02 2.47883E-01

(DSIGMAS IN BARNS/STERAD!AN
2& = 2,952
SE = 1.54h
CE = 1.408
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016 1.50 MeV
COSINE(C.M.) SHAPE ELASTIC ' TOTAL ELASTIC
1.00000 3.13230E-01 5.07638C-01
0.90000 2.69843E-01 4,336356-01
0.80000 2.32214E-01 3.72396E-01
0.T0000 1.99728E-0] 3.218176-01
0.60000 1.71819€E-01 2.80163E-01
0.50000 1.47966E-01 2.45997E-01
0.40000 1.27695E-01 2.181396-01
0.30000 1.10575€E-01 1.956225-01
0.20000 9.62131E-02 1.77667E-01
0.10000 8.42593E-02 1.63659c6-01
0.00000 7.43994E-02 ' 1.53131E-01
-0.10000 6.63562E-02 1.45756E-01
-0.20000 5.9887TE-02 1.41342E-01
-0.30000 5.47860E-02 1.39833C-01
-0.40000 5.08760E6-02 1.41320E-01
-0.50000 4.80150E-02 1.460465-01
-0.60000 4,60912E-02 1.54436E-01
-0.70000 4.50232E-02 1.67113E-01
-0.80000 4.47596E-02 1.84941E-01
-0.90000 4.52T79E-02 2.09076E-01
-1.00000 4 .65840E-D2 2.40992E-01
(DSIGMAS IN BARNS/STERADIAN
OT = 2,737
9%SE = 1.352
°CE = 1.385
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016

COSINE(G.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

-0.10000
-0.20000
—O [ 30000
-0.40000
-0.600060
_0. 70000
-0.80000
-1.00000

1.75 MeV

SHAPE ELASTIC

3.23154E-01
2.27778E-01
1.90742E-01
1.59644E-01
1.33712€E-0L
1.12248E-01
9.46234E-02
8.02787E-02
6.87176E-02
$.95Q050E-02
5.2264TE-02
4.66768E-02
3.94489E-02
3.74345E-02
3.63205E-02
3.60433E-02
3.65870E-02
3.79818E-C2
4.03041E-02

. TOTAL ELASTIC

5.20140E-OL
4.35649E-01
3.66852E-01
3.10980E-01
2.65775E-01 .
2.29388E-01L
2.00311E-01
1.77317E-01
1.59418£-01
1.45833E-01
1.35964E-01
1.29380E-01
1.25816E-01
1.25169E-01
1.27512E-01
1.33110€E-01
1.42451E-01
1.56282E-01
1.75660C-01
2.02027E-01
2.37290€-01

(DSIGMAS IN BARNS/STERADIAN

gT. = 2,58}
SE = 1,220
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16

0 2.0 MeV
COSINE(C.M.) SHAPE ELASTIC  TOTAL ELASTIC
1.00000 3.31230E-0L 5.29791L-0I
0.90000 2.71801E-01 4.35370C-01
0.80000 2.22255c-0L 3.59755E-01
0.70000 1.81264E-01 2.99408L-01
0.60000 1.47632E-01 2.51476E-01
0.50000 1.20286E-01 2.13651C-01
0.40000 9.82653c-02 1.84067E-01
0.30000 8.071685-02 1.612186-01
0.20000 6.68878E-02 1.43895E-01
0.10000 5.61216E-02 1.311456-01
. 0.00000 4.T8516t-02 1.22231E-01
-0.10000 4.15983E-02 1.16621C-01
-0.20000 3.69646E-02 1.13972£-01
-0.30000 3.36334E-02 1.14134£-01
-0.40000 3.13647€-02 1.17166E-01
-0.50000 2,99930E-02 1.23358E-01
-0.60000 2.94258E-02 1.33270C-01
-0.70000 2.96419:-02 1.47786£-01
~0.80000 3.06900E-02 1.68190£-01
-0.90000 3.26876E-02 1.96256E-01
-1.60000 3.58205E-02 2.34381E-01

(DSIGMAS IN BARNS/STERADIAN
o°r = 2.452
OSE = 1,110
CE = 1,312
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ol6

COSINE(CM,)

2,15 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 3.35248E-01 5.34303C-01
0.90000 2.71243€E-01 4.341795-01
0.80000 2.,18495E-01 3.54811E-01
0.79000 1.75407E-01 2.92149€-01
0.60000 1.40569E-01 2.42947E-01
0.50000 1.12646E-01 2.04601C-01
0.40000 9.65617E-02 1.75016C-01
0.30000 1.32966£-02 1.52509€E-01
0.20000 5.99T7T356-02 1.35738C-01
0.10000 4.98333E-02 1.236406-01}
0.00000 4.22279€E-02 1.15401€6-01
-0.10000 3.66149E-02 1.10422C-01
-0.,20000 3,25529E-02 1.08317E-01
-0.30000 2.969756-02 1.08910E-01
-0.40000 2.77981E-02 1.12252C6-01
-0.50000 2.66950E-02 1.18651c-01
-0.70000 2.66812E-02 1-43423E-01
-0.80000 2.78884C-02 1.64205€6-01
-0.90000 3.01254t-02 1.93061£-01
-1.00000 3.36627E-02 2.32718E-01
(DSIGMAS IN BARNS/STERADIAN

Or = 2,381

gSE = 1.054

CE = 1.327
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COSINE(C.M.)

2.20 MeV

SHAPE ELASTIGC

TOTAL ELASTIG

1.0G000 3.364166-01 5.35546L-01
0.90000 2.70916£-01 4,33567L-01
0.80000 2.17142E-01 3.53610C-01
0.70000 1.734046-01 2.89641E-01
0.60000 1.38188£-01 2.40080C-0L
0.50000 1.10149€E-01 2.01619E-01
0.40000 8.80893:-02 1.72085E-01
0.30000 7.09582E-02 1.49736£-01
0.20000 5,783596-02 1.33182£-0T
0.10000 4.79284C-02 1.21328C-01
0.00000 4.05661C-C2 1.133286-0]
-0.10000 3,51675:-02 1.08567E-01
-0.20000 3,12951e-02 1.06642E-01
-0.30000 2.85899E-02 1.07368C-01
-0.40000 2.67989€-02 1.10795:-01
-0.50000 2.57658:-02 1.172366-)1
-0.60000 2.54286E-0¢ 1.27320E-01
-0.70000 2.58178E-02 1.420855C-01
-C. 80000 2.70554E-02 1.462923E-01
-0.90000 2.93535F-C2 1.92005C-01
-1.00000 3.30140E-02 2.321440-01
(DSIGMAS IN BARNS/STERADIAN
gT = 2,358
OSE = 1.036
CE = 1.322
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16

o} 2.3L MeV
COSINE(C.M. ) SHAPE ELASTIG  TOTAL ELASTIC
1.00000 3.39646t-01 5.38889C-01
0.90000 2.69992F-01 4.31782£-01
Q.80000 2.434146-01 3.47990E-01
0.70000 1.67938E-01 2.82753C-01
0.66000 1.31809E-01 2.32294£-01
0.50000 1.03472E-01 1.93608L-01
0.40000 8.15557E-02 1.64298C-01
0.30000 6.48609:-02 1.42452c-01
0.20000 5.23456E-02 1.26551E-01
0.1000C 4,311676-02 1.15401E-01
0.00000 3.,64207F-C2 1.08082:-01
-0.10000 3.16366£-02 1.03921£-061
-0.20000 2.82693E-02 1.024756-0]
-0.30000 2.5948Tc-02 1.035356-01
-0.40000 2.44054:-02 1.07147:-01
-0.50000 2.35076E-02 1.13644C-0)
-0,60000 2.32182E-02 1.23704¢-01
-0.T70Q00 2.836134E-02 1.38429C-01
-0.80000 2.48770E-02 1.59453E-01
-0.90000 2.73000E-02 1.89090E-01
-1.00000 3.128026-02 2.30523E-01
(DSIGMAS IN BARNS/STERADIAN

gT = 2,298

oSE = ,990

CE = 1.307
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O16 2.56 MeV
COSINE(C.M.) SHAPE ELASTIC  TOTAL ELASTIC
1.00000 3.43931E-01 5.43066C-0t
0.90000 2.67924E-01 4.,28116C-01
0.80000 2.07198E-01 3.39575C-01
0.70000 1.59288E-01 2.T1T76E-01
0.60000 1.22027£-01 2.20271E-01
2.50000 9.35093E-02 1.81562(-0]
0.40000 7.20715€-02 1.52882C-01
0.30000 5.62709E-02 1.32048E-01
0.20000 4 .486TTE-02 1.17338C-01
0.10000 3.68104t-02 1.074020-01
0.00000 3.122356-02 1.061205c-01
-0.10000 2.73973E-02 9.79887L-02
-0.20060 2.47793€E-02 9. 72494C-02
-0.30000 2.2967TTE-02 9.87452E-02
-0.40000 2.170626-02 1.02517C-01
-0.50000 2.58802E-02 1.08932E-01
-0.60000 2.05138E-02 1.18758C-01
-0.70000 2.07685E-02 1.33256E-01
-0.80000 2.19421E-02 1.54320C-01
-0.90000 2.44689E-02 1.84660E-01
-1.,00000 2.89203E-02 2.28055C-01
(DSIGMAS IN BARNS/STERADIAN
gT = 2,211
SE = ,927
OcE = 1.28)4
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O16
COSINE(C.M.)

2.76 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 3.47177€E-01 5.46040C-01
5.90000 2.65552E-01 4,24127£-01
J.80000 2.01294E-C1 3.31563L-01
C.70000 1.51448E-01 2.61769£-01
0.60000 1.13432E-G1 2.096416-01
¢ .50C00 8.50037€-02 1.71199:-01
0.40000 6.421T5E-C2 1.43330C-01
©.30000 4,94626t-02 1.23599E-01
0.2000¢ 3.91336E-02 1.100696E-01
0.10000 3.22162F-02 1.01338E-01
0.00000 2.76651E-02 9.461891C-02
-0.10G06 2.46935E-02 9.38155C-02
-0.20000 2.27018E-02 9.36644C-02
-0.30000 2.12694:-02 9.546615-02
-0.40000 2.01485€E-02 9.926141-02
-0 .56000 1.92602E-02 1.054556-CL
-0.,60000 1.84916:-02 1.14900L-01
-0.70600 1.86947c-02 1.29016C-01
-0.80C00 1.96868E-02 1.49955C~01
-1.,00000 2.71394£-02 2.280602E-01
(DS1GMAS IN BARNS/STERADIAN

ZT = 2.140

SE = 877

SCE = 1.263
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O16
COSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000C
0.40000
0.30000
0.20000
0.10000
0.00000
-0.10000
-0.20000
-0.30000
-0.40000
—0050000
—0060000
-0.70000
-0.80000
-0.90000
—IOOOOOO

2.95 MeV

SHAPE ELASTIC

3.50019&-01
2.63111E-01
1.95646E_0L
1.44151E-01
1.05620E-01
T.74618E-92
5.7456TE-02
4-36901E_02
3.45782E-02
2-87819E—02
2.52153€E-02
Z2.30224€E-02
2.15641€E-02
2.04071E-(2
1.93204£-G2
'1.82648E-02
1.73951E-02
1-70600E—02
1.78005c-02
2-0354«E—02
2.56597€-02

TOTAL ELASTIG
5.48422C-01
4.19970L-01
3.23784E-01
2-52344E—Ol
1.99868C-01
1.61895E-01
1.34970E-01
1.16411£-G1
1.04135E-01
9.65334£~02
9.23790C-02
9.07739E-02
9.11212¢-02
9.31287C-02
9.68401L-02
1.02698C-01L
1011643E—01
1.25252£-01
1.45938:-01
1.77213€E-01
2.240625-01

(DSIGMAS IN BARNS/STERADIAN

9% = 2.077
9%g = ,836

ScE = 1.242
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O16
COSINE(G.M,)
1.00000
0.90000
0.80009
G.70000
0.6000C
¢.50000
C.40000
D.30000
0.2C00¢C
¢.20000
0.0(0C0
-0.120G0
-0 -2'\)00 0
-0.30000
-0.40000
-0.50000
-0.60000
-0.80000
-0-900020

3.0 MeV

SHAPE ELASTIG

3.50715E-GC1L
2.62432E-01
1.94148E-01
1.,42245€E-01
1.03603E-CI
7.55350t-02
5.57429t-02
4.22698E-02
3.34676E-02
2.79678C-02
2.46586C-02
2.26666E-02
2.13428€E-02
2.02520t-02
1.91660E-C2
1.80586E-C2
1.71038C-02
1.66755E-C2
1.73491€E-02
1.99651E-02

TOTAL ELASTIGC

5.49060CL-01
4.18879L-01
3.21756C-C1
2.499060-01
1.97364E-C]
1.595350-01
1.32874c5-01
1.146330-01
1.02685E-C1
9.538800-02
9.14936C-02
9.00868L-C2
9.05600(-92
9.26151t-72
9.62971L-02
1.02D059€-91
1.10865:-01
1.24336C-01
1.44957L-901
1.76352€-71
2.2367T70:-01

(DSIGMAS IN BARNS/STERADIAN

O'T -

ZSE
CE

2,062

.825

1.237

292



—.—_____ 1 1

3.0 Mev

1113 A1 i leego 1t 4 g Lot 1 !

L
08

-04 -06 -0.8 -1.0

-0.2

0.2

04

_
;) o) 20 w

NVIOVY3LS H3d SNHVEITUW NI NOILD3S-SSOYD TVILNIY344Id

10

COSINE @8

Figure 13L

293



16

0 3.17 MeV
COSINE(C.M.) SHAPE ELASTIC  TOTAL ELASTIC
1.00000 3.53080£-01 5.51084C0-01
0.90000 2.60106E-01 4.15034C-01
0.80000 1.890820-01 3.14802E-01
0.70000 1.35869E-01 2.41666C-01
0.60000 9.69306E-02 1.89003C-01
0.50000 6.92509C-02 1.51758C-01
0.40000 5.026756-02 1.26064C-01
0.30000 3.7681826-02 1.689530-01
0.20000 3.00960E-02 9.81462C-02
0.10000 2.56128E-02 9.18944E-02
0.00000 2.31704E-02 8.88748C-02
-0.10000 2.18386E-02 8.81203L-02
-0.20000 2,09383E-02 8.89884E-02
-0.40000 1.89006E-02 9.46972C-02
-6.50000 1.75699E-02 1.00077C-01
-0.60000 1.62780E-02 1.08350C-01
-0.70000 1.54917:-02 1.21289C-01
-0.80000 1.59070E-02 1.41627C-01
-0.90000 1.84538E-02 1.733810-01
-1.00000 2.43031E-02 2.22307C-0:

(DSIGMAS IN BARNS/STERADIAN
% = 2,012
9%SE = ,793

OCE = 1.219
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16

0 3,29 MeV
COSINE(C . M,) SHAPE ELASTIG TOTAL ELASTIG
1.00000 3.54802E-0L 5.52568L-0L
0.90000 2.58491€E-01 4.123345-01
0.80000 1.85560c-01 3.09942£-01
0.70000 1.31477€E-01 2.35965C-01
0.60000 9,23895E-02 l.83287C-01
0.50000 6.503T4E-02 1.4651856-01
0.40000 4.66665E-02 1.21549£-01
0.30000 3.49668E-02 1.05263E-01
0.20000 2.80191E-02 9.52T7T18C-02
0.00000 2.24089E-02 8.73397E-02
-0.10000 2.15221E-02 8.70250C-02
-0.20000 2.08935E-02 8.81462E-02
-0.30000 2.00812€E-02 9.03774E-02
-0.40000 1-88908L-02 9.37729€-02
-0.50000 1.73711LE-02 9.884857”-02
-0.60000 1.58131€E-02 t.067106-01
-0.70000 1.47518€E-02 1.19240E-01
-0.80000 1.497156-02 1.39353Cc-01
-0.90000 1.753121¢-02 1.71355C-01
-1.00000 2.36779c-02 2.214440-01
(DS1GMAS 1IN BARNS/STERADIAN

oT = 1.979

OSE = 773

CE = 1,206
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16

0 3.35 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.00000 3.55660F-0L 5.53344C-01
0.90000 2.571687:-01 4.11010E-01
0.80000 1.83820E-Q1 3.075500:-01
0.70C00 1.29319E-01 2.33170C-01
0.60000 9.01737&£-02 1L.80502E-01
0.50000 6.29973E-02 1.43979C-01
0.40000 4,49396E-02 1.19384E-01
0.30000 3.36169E-02 1.035126-01
0.20000 2.70545t-02 9.39263E-02
0.10000 2.38404E-02 8.87711C-0N2
-0.10000 2.14173e-02 8.65481:-02
-0.20000 2.09163E-02 8.77882E-(2
-0.30000 2.01449€E-02 9.004063E-02
-0.40000Q 1.89171E-Q2 9.33613L-02
-0.50000 1.72983E-02 9.828063L-02
-0.60000 L.56049E-02 1.05934C-01
-0.70000 1.4406 6F-02 1.18258C-01
-0.80000 1.45321E-02 1.38262L-01
-0.90000 1.707468L-02 1.76406E-f1
-1.00000 2.34127E-Q2 22109701
(DS1GMAS IN BARNS/STERADIAN
or = 1,96l
°SE = .76l

OCE = 1.200
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O16

COSINE(C.M,)
1.00000
0.390000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

-0.,10000

—0020000

-0.30000

-0.4000C

-0.50000

-0.60000

_0180000

-0.,90000

-1.000G60

.0 MeV

SHAPE ELASTIC

3.671506-01
2.50258E-01
1.66230E-0L
1.07597E-01
©.,83012E-02
4.34296E-02
2.90104E-02
2.18449:-02
1.93T769E-02
1.95927t-02
2.09443€-02
2.22945E>02
2.28787E-02
2.22812E-02
2.04235E-02
1.7562T7E-Q2
1.42974E-02
1.15817E-02
1.07435c-02
1.35082C-02
2.20264E-02

TOTAL ELASTIC
5.65035E£-01
3.98555E-01
2.83395E-01
2.050615-01
1.53027€E-01
1.196311:-01
9.92968:-02
8.79608E-02
8.26530C-02
8.11953E-02
8.19917C-02
8.38971:-02
8.61548c-02
8.83971E-02
9.07099:-92
9.37640E-02
3.90234(-02
1.09046C-01
1.27%08:-01
1.618055-01
2.19911:-pl

(DSIGMAS IN BARNS/STERADIAN

(e}
T

gSE
CE

1.824
681
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O16

COSINE(C.M,)

Lie3 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 3.74457E-01 5.73362E-01
0.90000 2.47953E-01 3.94505C-01
0.80060 1.59049t-01 2.73637C-01
0.70000 9.86336E-02 1.93575C-01
0.60000 5.94708E-02 1.420635C-01
d.50Q00 3.58208f-02 1.10236E-01
0.40000 2.31406E-02 9.,191328E~-02
0.30000 1.784T7E-02 8.26833C-02
0.20000 1.71364E-02 7.91141E£-02
0.10000 1.88380t-02 7.918564C-02
0.60000 2.13171E-02 8.10807E-02
-0.10000 2.33969t-02 8.37153E£-02
-0.20000 2.43098E-02 B.62874L-02
-0.30000 2.36677L-02 8.84233C-02
-0 .50000 1.79992t-02 9,24139C-02
-0.60000 1.40427E-02 9.66063E-02
-0,70000 1.07036E-02 1.05645¢-01
-0.80000 9.53459E-03 1.241230-01
-0.90000 1.25609E-02 1.59103€-01
-1.50000 2.22705E-02 2.21175C-01
(DSIGMAS IN BARNS/STERADIAN
gT = 1,776
SE = .65

OCE = 1.122
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16

0 .5 MeV
COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIGC
1.00006 3.80276E-01 5.801717-01
0.90000 2.46935E-Q1 3.925265-01
0.80000 1.54657£-01 2.67689C-01L
0.70000 9.30680E-02 1.86477C-01
0.60000 5.40465t-02 1.35313€£-01
0.50600 3,12473€E-02 1.04610C-01
0.400060 1.97246E-02 8.76210C-02
0.30000 1.56374E-02 7.96095C-02
0.200006 1.60222E-02 T.72495C-02
G.100Q0 1.86213£-02 7.81927E-02
0.00000 2.17558E-02 8.07705€E-02
-0.10000 2.42360t-02 8.38073C5-02
-0.300080 2.45918E-02 8.85639E-D2
-0.40000 2.212216-02 9.00185t-02
-0.50000 1.82960E-02 9.16590-02
-0.60000 1.36164E-02 9.51836r-02
-0.70000 1.02137E-Q2 1.03623E-01
-0.80060 8.88211E-03 1.21914C-01
-0.90000 1.21223E-02 1.57713:-01
-1.00000 2.26911€E-02 2.225846C-01
(DSIGMAS IN BARNS/STERADIAN
gT = 1.750
SE = RN
CE = 1,110
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16

0 ;.85 MeV
COSINE(C.M,) SHAPE ELASTIC  TOTAL ELASTIC
1.C0000 3.92538E-01 5.94816:-01
0.80000 1.476856-04 2.58349:-01
0.70000 8.40212C-02 1.75064E-01
0.60000 4.53207E-02 1.24611C-01
0.500060 2.40621E-02 9.585961-02
0.40000 1.45468:-02 8.11664C0-02
0.30000 1.24763E-02 7.531861:-02
0.20000 1.46292:-02 7.47699C-02
0.10000 1.862650-02 7.7106200-02
0.00000 2.27256E£-02 8.06440L-02
-6.10000 2.57586E-02 8.42401E-02
-0.20000 2.69929E-02 8,71336C-02
-0.30000 2.61175E-02 8.89592c-02
-0.40000 2,32207E-02 8.98403E-02
-0.50000 1.87970E-02 9.05946c-02
-6, 60000 1.37726E-02 9.30626L-02
-0.70000 9.54483t-¢3 1.00587:-0t
-0.80000 8.03479C-03 1.18699E-0Q1
-0.90000 1.17486E-02 1.56699°-01
-1.,00000 2.384170E-02 2.26125.-01
(DSIGMAS IN BARNS/STERADIAN
%0 = 1,712

OSE = ,620
°CE = 1.092
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16

4] 5-0 MeV
COSINE(C .M, ) SHAPE ELASTIG TOTAL ELASTIC
1.00000 3.98641E-01 6.02170C-01
0.92000 2.463115-01 3.90289C-01
0.80000 1.44984:-01 2.54762C-01
0.700Q0 8.04266E-02 1.70570C-01!
0.60000 4,18962E-02 1.20445£-01
0.50000 2.13177E-02 9.25432¢6-02
0.40000 1.26508C6-(2 7.88151C-02
0.30000 1.13997E-02 T7.38423<-02
0.20600 1.42411€6-02 7.399641-02
0.10¢00 1.874856-02 7.68398C-02
0.00C00 2,31911E-C2 8.07153L-02
-0.10£00 2.639580-C2 5.448710L-02
-0.20000 2,76685E-02 8.T41380-02
-0.3b200 2.66946E-02 §.91373L-02
-0 . 40000 2.36224E-02 8.97864t-02
-0.50000 1.89721£-02 9.01977L-C2
-0.6C000 1.37155%E£-02 9.226470-02
-0-700Q0 9.31236t-03 9.945580-02
-0.80L090 7.77043C-03 1.175492-01
-0.906000 1.171632-02 |l .556941L-01
-1.06000 2.44749:-02 2.28004C-01
(DSIGMAS (N BARNS/STERADIAN
°r = 1.699
9%E = .613
°%CE = 1.086
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6

ol 5.66 MeV
COSINE(C.M,) SHAPE ELASTIC TOTAL ELASTIG
1.00000 4,32681c-061 6.42215: -0
0.90000 2.49917.-01 3.93093.-01
0.80600 1.35099E-061 2.41715:-01
0,.,70000 %.65280E-02 1.53387¢:-01
0.6CCQ0 2.89664:-02 1.04869c-C1L
G.50000 1.15235C-C2 8.07884%-02
0.40000 $.501936-03 T.116920-02
¢.30600 8.52486E-(3 6.96793..-n2
G.20(900 1.388515-Q2 7.2368471-02
0.10000 2.006920-02 7.68684L-72
0.02000 2.542030L-02 8.16299C-02
-0.10000 2.89083c-(2 8.57074.-62
-C.20000 2.99869:-02 8.84866:-92
-0.30000 2.851845-02 8.967281-92
-0.40060 2.4T506E-(2 8§.941782-"2
-0.56000 1.923381:-02 8.86030.-22
~0.600006 1.33951=-02 2.92976i-22
-0.70000 8.57633c-03 9.54358L -2
-0.8C000 7.17833E-03 1.137956-71
-0.90C00 1.2258QE-C2 1.554341L-01
-1.0C000 2.77648E-02 2.37899C-01
(DSIGMAS 1N BARNS/STERADIAN
°r = 1.663
°SE = .596

°CE = 1.067
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O16
COSINE(C.M.)

6.0 MeV

SHAPE ELASTIC

TOoTAL ELASTIC

m——— = -

1.00007% 4.534430-01\ 6.6T456: -0
1.90C02 2.53638°-01L 3.968235-01
0.8000% 1.31165:-01L 2.36552:-01
6.70600 6.04998:-02 1.460340-01
0.606000 2.3591L0--02 9.84565.-02
0.50000° 7.85164.-03 7.63942C-02
0.4000c 4.64034--03 6.87934:-02
0.3000¢C 8.12579£-03 6.885332-02
0.20000 1.44490E-02 7.25272.-02
0.10000 2.11165:-02 7.74703:.-02
0.00000 2.65735.-02 8.23246.-02
-0.10009 2.99174£-02 8.62713L-02
-6.20000 3.0T7T200:-02 8.87982L-02
-0.30000 2.893547-02 8.966287-02
-3.40600 2.48745:-02 8.90276:-02
-8.5000¢0 1.92322C-02 §.TT747:-02
—0.60000 1.31549E-02 6.80204--02
-0.7¢000 8.3414861:-03 9.38760:.-C2
-0.800600 7.16967:-03 L.12557C-01
-C.9CQ00 1.28429c-02 1.560287-0)
-1.00C090 2.95535E-92 2.43567.-01
(DSIGMAS IN BARNS/STERADI AN
[0}
oI = 1,655
SE = W59k
CE = 1,060
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16

0 6.53 MeV
CCSINE(C.M.) SHAPE ELASTIC  TOTAL ELASTIC
1.00000 4.92160E-01 6.85178C-C1
4492009 2.61810E-01 3.89661E-21
0.89000 1.264THE-01 2.20129E-7]
2.70000 5.25149E-G2 1.223258- 1
0.60000 1.68292E-02 8.29984E-32
5.50909 3.85854E-03 6.42376E-02
3.40992 3.37276E-03 5.96974E-)2
343000 8.83515E-L3 6.27058E-"2
0.20000 1.62137E-12 6.6967TE-12
0.10000 2.31322E-02 7.23266C-12
3.GLGD 2.82813E-u2 7.69331E- 2
-0 10C0 3.10261E-22 B8..2205E-"2
-3.200902 3.1L705E-02 8.19245E-12
—0.30000 2.68323E-02 8.2NC29E-132
-3.40007 2.44130E-02 8.37377C=-22
-0.50000 1.86356E-02 7.901461-22
-3.6U093 1.26361E-22 7.88353E-32
-0.7000 8.09909E-C3 8.39395C-)2
-. 80000 T.424T1E-C3 1.51080C6-"L
-0+ 93000 1.39239E-22 1.41775C-01
-1.00000 3.20338E-02 2.25352E-71
(DSIGMAS IN BARNS/STERADIAN
T = 1.652
%E = .599
CE = ,939
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O16

COSINE(C.M.)
1.00000
0.90000
0.80000
¢0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

=0.10000
'0020000
=0.30000
=N.40000
=0.50000
«“0.60000
=0.70000
'0080000
“0.90000
'1-00000

(DRIGMAS

T = 1.658
= 610
= ,658

7.0 MeV

SHAPE ELASTIC

5.91115E=01
2.71026E=01
1.23582E-01
4.67538E=02
1.23440E=02
1.892852~03
3.68728E=03
1.05903E=02
1.84880E=02
2.941782E=02
2.96494E=02
3.15576E=02
3.09450E=02
2.8n863E=02
2.34517E=02
1.77544E=02
1.2n652E=02
7.97765E=03
7.84406E=03
1.98635E«02
3.36461E=02

316

TOTAL BLASTIC
6,60932E-01
3.59697E-01
1,897136-01
1.00679E-01
5,94783E-02
4,48426E-02
4,36274E-02
5,41441E-0¢
5.96094E-02
6,36508E=02
6,59887E-02
6.66041E-02
6.56238E-02
6,33918E-02
6,07041E-02
5.91995E-02
6.,19034E-02
7.39487E-02
1.,03534E6-01
1.63443E-01

IN BARNS/STERADIAN
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O16

COSINE(C.M.)
1.00000
n.90000
n.80000
n.70000
n.6000n
n.50000
N.40000
.30000
20000
.1000n
.0000n
-0,10000n
=0.20000
=-n,30000
«1,40000
=0.50000
«-0.,60000
«0,70000
-0.80000
'0-90000
=1.0000n

DO D D

8.0 MeV

SHAPE ELASTIC

6.24292E01
2.95079E=01
1.20665E=01
3.8n5028=02
6.75803E=03
1.62733E=03
7.72375E=03
1.67707E=02
2.46710E=02
2.98134E=02
3.19440E=02
3.14470E=02
2.89213E=02
2.40743E=02
2.01748E=02
1.51237E=02
1.06134E=02
7.85513E=03
8.75802E=03
1.62505E=02
3.96349E=02

TOTAL ELASTIC
6,95011E-01
3,.391828-01
1,51598E-01
6.30062E-02
2,91031E8-02
2.26280E-02
2.76546E-02
3.56234E-02
4 ,25114E-02
4,69190E-02
4,87804E-02
4,85526E~-02
4,67616E-02
4,38270E-02
4,01086E-02
3.61214E-02
3,29585E-02
3.281118-02
3,96912E-02
6,032308-02
1.05353E-01

(DS1GMAS IN BARNS/STERADIAN

T = 1.680
9% SE = ,6L6
CE = .324
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9.0 MeV
COSINE(C.M,) SHAPE ELASTIC TOTAL BLASTIC
1.00000 7.23857E=01 7.74390E-01
0.90000 3.22137E-01 3,52190E-01
0.80000 1.20979E=01 1,41384E-01
0.70000 3.32649E=02 4,95423E-02
0.60000 5.19265E-03 1.98731E-02
0.50000 4.80314E=03 1,87536E-02
040000 1.41908E=02 2.75363E-02
0.30000 2.42428E=02 3,69062E-02
0.20000 3.11186E=02 4 ,30991E-02
0.40000 3.39276E=02 4,5397568-02
0.00000 3.32346E=02 4,45151E-02
«0.10000 3.01376E=02 4,16074E-02
«0.20000 2.57453E=02 3.77258E-02
«-0.30000 2.09327E=02 3.35961E-02
«0.40000 1.62940E=02 2.96395E6-02
«0.50000 1.22362E=02 2,61867E-02
-0,60000 9.17610E=03 2.38566E-02
«0.70000 7.81236E=03 2,40897E-02
«-0.80000 9.45842E-03 . 2.98431E-02
-0.90000 1.64226E-02 4.64750E-02
«1.00000 3.24297E=02 8.29231E-02
(DS1GMAS TN BARNS/STERADIAN
Op = 1,704
OSE =  .693
Oce = .,218

320



FTTTT H_~FF_~ _______ T !

T T I | 1

-04 -06 -0.8 -1.0

-02

o4 0.2

06

0.8

_
.onlu LN o

NVIQVYH3LS ¥3d SNUVEITTIIN NI NOILI3S-SSOHD TVILN3Y¥34d4Ia

10

COSINE 8

Figure 1L8

321



16

4] 10.0 MeV
COSINE(C.M.) SWAPE ELASTIC TOTAL BLASTIC
1.00000 8.23190E«01 8,62843E-01
0.90000 3.49443E-01 3,72181E-01
0.80000 1.23317E-01 1,38370E=-01
6.70000 .3.13490E=02 4.33143E-02
0.60000 6.18652E~-03 1.70525E-02
0.50000 $.53011E=03 1,99344E-02
0.40000 2.10380E=02 3.10360E-02
0.30000 3.11443nE=02 4,06464E-02
0.20000 3.64428E=02 4 54380E-02
n.10000 3.67836E=02 4,53890E-02
0.0000n 3.34577€-02 4.19193E-02
=“0.10000 2.81394E=02 3,67448E-02
«-0.20000 2.23067E=02 3.,12988E-02
«0.30000 1.69896E=02 2.64930E-02
=0.40000 1.27365E=02 2.27345E-02
=n.50000 9.73028E=03 2.01345E-02
-0.60000 8.04040E=03 1.88764E-02
«0.70000 7.77189E=03 1,97372E-02
-0.80000 9.728542E~03 2.47785E-02
-0.90000 1.55089E=02 3.82464E-02
=1.0000n 2.81458E-02 6.77988E-02
(DSIGMAS N BARNS/STERADIAN
o0 = 1,723

ZSE = 1
CE = .,164
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16

0 11,0 MeV
COSINE(C.M,) SHAPE ELASTIC TOTAL HBLASTIC
1.00000 9.20166E=01 9.50627E-01
0.90000 3.75557E-01 3,92431E-01
0.80000 1.26646E=01 1,37606E-01
0.70000 3.13239E-02 4,00068E-02
0.6000n 8.65548E-03 1.655958-02
0.50000 1.46443E=02 2.22248E-02
0.40000 2.71487E=02 3.44395E-02
0.30000 3.65476E=02 4,34886E-02
p.20000 4.00229E=02 4,66078E-02
0.10000 3.81104E=02 4,44291E-02
0.00000 3.26740E=02 3,88943E-02
«0.10000 2.57704E<p02 3.20891E-02
«0.,20000 1.90716E=02 2,56564E-02
-0.30000 1.36376E=02 2,05786E-02
«-0.40000 9.91079E=03 1,72016E-02
“0.50000 7.85389E«03 1,54344E-02
«N.60000 7.18621E«03 1.50903E-02
«0.70000 7.69150E=03 1,63745E-02
-0.80000 9.58424E«03 2,.05441E-02
«0.90000 1.39285E=02 3.08023E-02
«1.00000 2.91078E=02 5.35688E-02
(DSIGMAS IN BARNS/STERADIAN
St = 1.738
§SE = 788
CE = ,120
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16

V] 11.6 Me¥
COSINE(C.M.) SHAPE ELASTIC TOTAL BLASTIC
1.00000 9.77086E=01 1,001645E 00
0.90000 3.90363E-01 4 ,04040E-01
0.80000 1.28843E-01 1,37764E-01
0.70000 3.19434E=02 3.90038E-02
0.50000 1.76485E=02 2.37701E-02
0.40000 3.02691E=02 3,61540E-02
0.30000 3.89606E=02 4,45729E-02
0.20000 4.13068E=02 4,66446E-02
0.10000 3.82174E=02 4,33549E-02
0.00000 3.18118E=02 3.68746E-02
=0.10000 2.42783E=02 . 2,94188E-02
=0.20000 1.73233E=02 2.26631E-02
=0.30000 1.19724E-02 1,.75847E=02
“0.40000 8.58732E-03 1,44723E-02
«0.50000 7.01487E=03 1.31365E-02
-0.60000 6.82451E=03 1,3226864E=02
=0.70000 7.61110E-03 1,46718E-02
“0.80000 9.35309E=03 1,82741E-02
«0.90000 1.28233E-02 2.65005E-02
=1.0000n 2.0p528E-02 4,461488-02
(DSIGMAS TN BARNS/STERADIAN
gT = 1.7M)

SE = .81k
OcE = ,098
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16

6] 12.0 MeV
COSINE(C.M.) SHAPE ELASTIG TGTAL ELASTIC
1.30000 1,01460E (00O 1.03617E Q0O
0.9000¢ 3.99772E-01 4.11720E-01
0.8000vU 1.30265E-01 1.38089E-01
0. 70000 3.25141€E-02 3.868T74€-C2
0.60000 1.19551E-02 1.75423E-02
0.5C000 1. 95880E-02 2+.49141E-02
0.40000 3.21172E-02 3.72265E-02
0.30C0u 4,02414E-02 4.51135€-02
0.2000C 4. 18319E-02 4.,6417149E-02
G.10000 3.80320E-02 4 .25080E-02
0.00000 3.1U9T6E-02 3.55126E-02
-0.10000 2.32683E-02 . 2eTT443E-Q2
-0.29020u le 62415E-0Q2 2.08845E-02
-0.3000vu 1.10008E-02 1.587296-02
-0.4000¢ T«84855E-03 1.29578E-(2
-0.50000 6.56189E-03 1.18879€E-02
-0.6N000 6.,62879E-073 1.22160E-02
-0.79000 7.54320E-03 1.37166£-02
-0.800Uy 9.15348E-03 1.69472E-02
-0.90003 1.20643€-02 2.40125E-02
-1.00000 1.80959E-02 3.966686E-02
(DSIGMAS IN BARNS/STERADIAN
or = 1.7h9
cSE = .830
CE = .085
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O16

COSINE(C.M,)
1.00000
0.90000V
0.82000
0.73000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

-0.1000v
=0.30000
=0.4000¢
-0.5000u
-0,60000
-0.70000
-0.80000
=0.90000
-1.00000U

13.0 MeV

SHAPE ELASTIC

1.10817€E 0O
1.33673E-01
3.43087E-02
1.56096E-02
2441157£-02
3.59243€-02
4.23698E-02
4,20955E-02
3.67750E-02
2. 88997E-02
2.07T197TE-02
1.38160€E-02
9.00804E-03
6.43531E-03
5.72820€E-03
6.23609E-03
7.29086E-03
8.51792E-03
1.0196%9E-02
1.36833E-02

| TOTAL ELASTIC

1.12334E 00
4.30489E-01
1.39121E-01
3.86516E-02
1.95292E-02
2.78253E-02
3.94671E-02
4.57526E-02
4.53384E-02
3.99218E-02
3.20123E-02

" 2.38665E-02

1.70589E-02
1.23909E-02
9.97787E-03
9.43781E-03
1.01557€E-02
1.16337E-02
1.39657E-02
1.85029€-02
2.858553E-02

(DSIGMAS IN BARNS/STERADI AN
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O16

CCSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

-0.10000
-0.20000
-0.30000
=0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000
-1.00000

(DS1GMAS IN BARNS/STERADIAN
9r = 1,768

G,

SE = 2903
CE = 0Lk

14,0 MeV

SHAPE ELASTIC

1.202084E 00
4,42695E-01
1.36492E-p1
3.63296E-n2
1.93612E-02
2.81527E-02
3.86878E-02
4,.31998E-02
4,11545E8-02
3.46596E-02
2.63095E-02
1.82237E-02
1.17636E-02
7.53058E-03
5.49823E-03
5.19498E-03
5.91043E-03
6.92229E-03
7.75396E-03
8.477p1E-03
1.00744E-02

332

TOTAL ELASTIC

1.21369E 00
4.48887E-01
4 .40518E-01
3.95477E-02
2.22706E-02
3.09047E=02
4.13091E-02
4.57053E-02
4.35617E-02
3.70074E-02
2.86357E-02

- 2.05715E-02

4.41738E-02
1.00361E-02
8.11955E-03
7.94398E-03
8.81990E-03
1.01404E-02
1.17791E-02
1.46692E=02
2.17201E-02
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O16

COSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

-0.10000
-0.20000
-0,30000
-0.40000
=0.50000
-0.60000
-0.70000
-0,80000
=-0.90000
-1.00000

14.92 MeV

SHAPE ELASTIC

1.28923E 00
4,59923E-01
1.38362E-01
3.81333E-02
2.27264E-02
3.14135€E-02
4.04434E-02
4.30599E-02
3.94982E-02
3.22071E-02
2.37849E-02
1.60427E-02
1.01758E-02
6.52784E-93
4,93006E-03
4,85936E~03
5,61027E-03
6.48632E-03
6.99615E-03
7.09193E-03
7.46160E-03

TOTAL ELASTIC
1.29833E 00
4.64641E-01
1.41423E-01
4.05961E=02
2.49543E-02
3.35099€-02
4.24361E-02
4.49662E-02
4.13401E-02
3.40101E-02
2.55420E=02

" 1.78457E~02

1-201775'02
8.43417e-03
6.92365E-03
6.95573E-03
7.83818E-03
8.94912g-03
1.00572g-02
1.18101E-02
1+.65565E-02

(DSIGMAS IN BARNS/STERADIAN

Op = 1

OSE =
Oce =

77
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O16

1.00000
090000
0+80000
0+70000
0.60000
0.50000
0.40000
0.30000
020000
0+10000
0.00000
-0.10000
-0.20000
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000
-1-00000

P

COSINE (C.M.)

ML LAV NWGKWLEL

15.5 MeV

1.34%0F 00
4,7020E-09
1.3930E-01
3.9246E-p2
2.476%E-02
3.3230E-02
.1200E-02
.2609E-02
.8168E-02
.0497E-02
.2106E~-02
.4737E-02
.2992E-03
.0248E-03
.6660E-03
.682SE-03
.4010E-03
.1655E-03
6.5002E-03
6.3092E-03
6.1408E-03
DS1GMAS IN BNS/STERAD
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O16

1.00000
0.90000
0.80000
0.70000
0-60000
050000
0.40000
0.30000
0.20000
0.10000
0.00000
040000
-0.,20000
-0.30000
-0.40000
~0+50000
-0.60000
-0.70000
-0.80000
'0-90000
=1.00000

or -
SE =

COSINE (C.M,)

1.785
.959

STV VM WMBDBEBUVIOE NNWLEEGNGWELE

15.83 MeV

.3765E 01
.1556E~-01
.J3956E-01
.9780E-02
.5873E-07
.A198E-0?
.1546E-02
.2268E-(2
.7351E-02
.9499E-02
.1178E-02
.4025E-02
.8425E-03
.7781E-03
.5436E-03
.5949E-03
.2811E-03
.9760E-03
.2212E-03
.9040E-03
.5030E-03

DSIGMAS IN BNS/STERAD
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O16

COSINE (C.M.)

1.00000
0.90000
0.80000
0-70000
060000
0.50000
0.40000
0.30000
020000
0-10000
0.00000Q
-0.10000
-0.20000
-0.30000
-0.40000
-0050000
-0.60000
-0.70000
-0.80000
-0.90000
-1.00000

1.787

. 96)4

16.0 MeV

1.3930E 00
4_7839E-01
1.3976E-01
4,0083E-p2
.6434E-02
.4662E-02
.1683E-02
.2059E-02
.6908E-p2
.8974E-p2
. 0697E€-02
.3663E-02
.6137E-03
.6572E-03
.4834E-03
.5478E-03
.2129E-03
.8708BE-03
.0740E-03
.7026E-03
.1986E=-03

OB UNNDEDBDUDENNGBDEWUN

DSIGMAS [N BNS/STERAD
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Na23

Energy Energy Levels*
3.97 G.5. 3/2*
%.00 0.438 " 5/2"
5.00 2.08 (7/2%)
6.00 2.39 . —3/2+:|
7.00 | 2,64 :5 /2*]
8,00 2.70 i7/2+]
9.00 2.98 :3 /2*]

10.00 3.68 —5/2”]

11.00 3.85 :7/2""-

12,00 3.92 :3/2"":

13.00 b3 [s /Ei

.00 4,78 [7/2%

15.00 -

16.00

*
Energy levels obtained from NRC 59-4-24,

except [ ] levels which are assumed.

3L3




Na23

CCSINE(C.M.)

3.97 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 6.8C0411E-01 TG5T7T7S51E-01
0.950090 S«6C1l07E-C1 5.86290E-C1
C.90000 4.59756E-C1 4.84973E-01
0.85000 3.7E428E-C1 4.N0837E-C1
2.80000 3.07563E-C} 3.31294E-01
0.75000 25C933E-01 2.74091E-01
0.73000 2.04603E-0C1 2.27274E-01
0.65000 1.06900E-C1 1.89156E-C1
C.6C3040 1.36383E-01 1.58281E-01
0.55000 1.11814E-C1 1.33402E-01
2.50000 9.21366E-02 1.13455E-01
C.45000 T.64500E-C2 9.75335E-02
C.40000 6.39933E€E-02 8.48723E-02
0359000 S5.41254E-C2 Te48276E-0Q2
3.309000 4.63102E-C2 6.6861l1E-0Q2
0.25000 4.01720E-02 6.75259E-02
0.20000 3.,51338E-C2 5.54539E-02
0.15000 3.11048E-C2 5e¢13445E-02
0.10003C 2.7T7T24E-Q2 4.79550E-02
0.05000 2.49438E-C2 4.5092DE-02
0.00000 2.246T4E-C2 4.26041E-0Q2
-0.05000 2.02275E-C2 4.J3757E-02
-9.10000 1.81394E-C2 3.83221E=-22
-0.15000 le6144T7E-C2 3.63847L-72
-3.22000 1.42981E-C2 3.45285E-N2
-C.25200 1.23146E-02 3.27385E-02
-0.30000 1.04681E-C2 3.10190E-D2
. -0.35000 B.68963E-C3 2.93919E-22
-0.40000 T.01725E~C3 2.78963E-D2
-0.45000 5.50587€E-C3 2.65893E-02
-3.50000 4,22791E-C3 2.55462E-02
-0.55000 3.27445E-03 2.48623E-0Q2
-0.600040 2.75683E-C3 2.46546E-02
‘ -0.650090 2.80873E-Q3 2.50646E-02
=-N.79000 3.58871E-C3 2.62605E-0Q2
: =0.75000 5.28313E-C3 2.84414E-02
-0.80000 8.113949E-Q3 3.18404E-22
-3.85000 1.23201E-02 3.67294E-N2
- -0.90009 1.82362E-02 4.34232E-02
-0.95000 2.61022E-02 5e22848E-22
-1.00000 3.63906E-02 6.37307E-02
(DSICMAS IN BARNS/STERADIAN

gT = 2,470

cSE = 1412

CE = ..277
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Na23

CCSINz(c.M,)

.0 MeV

SHAPE ELASTIC

TOTAL BLASTIC

1.00000 6.81072E-01 7.08180E~01
0.95000 5.59690E-01 5.85637E-01
0.90000 4,58588E-01 4.83569E-01
085000 3.74769E-p1 3.98942E-01
0.80000 3.05616E-01 3.29111E-01
0.75000 2.48853E-01 2.71776E-01
0.70000 2.02507E-01 2.24944E-01
0.65000 1.64871E-01 1.86894E-01
0.60000 1.34480E"p1 1.56145E-01
0.55000 1.10073E-p01 1.31430E-01
0.50000 9,05785E-02 1+11666E=01
0.45000 7.50829E"02 9.59369E~02
0.40000 6.2815BE-02 8.34661E-02
0.35000 5.31292E-02 7.36033E-02
0.30000 4,54823E-02 6.58056E-02
0.25000 3.94265E-02 5.96232E"02
0.20000 3.45929E-02 5.46863E~02
0.15000 3.068p07E-02 5.06939E=02
0.10000 2.74476E-02 4.74036E-02
0.05000 2.47012E-02 4.46229E-02
0.00000 2.22915E-02 4.22017E-02
“0.05000 2.01045E-p2 4.00261E=02
-0.10000 1.80570E-p2 3.80130E=02
-0.15000 1.60925E-02 3.61058E=02
=0.20000 1.41775E-p2 3.42709E-02
-0.25000 1.22987E-p2 3.24954E-02
-0.30000 1.046414E-p2 3.07847E~02
-0.35000 8.68832E-(p3 2+91624E-02
-0.40000 7.01869E-03 2.76690E=02
-0.45000 5.50872E-03 2.63627E-02
-0.50000 4 ,23203E-03 2.53200E-02
-0.55000 3.28090E-03 2.46374E=02
-0.60000 2.76791E-03 2.,44334E=02
-0.65000 2.62813E-03 2.485095E-02
-0.70000 3.62172E-03 2.60590E-02
-0.75000 5.33696E-03 2.82598E~02
-0.80000 8.19366E-03 3.16885E~02
-0.85000 1.24470E-02 3.66199E=02
-0.90000 1.83917E-02 4.33726E-02
-0.95000 2.63666E-02 5.23143E~02
-1.00000 3.67593E-p2 6.38B670E-02

(DS1GMAS IN BARNS/STERADIAN

gT = 2,162
SE = 1.135
CE = .274
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Na23

COSINE(CeM.a)

1.00000 7.00959E-01 | 7.20503E-01
0.9500U 5.43934E-01 ! 5.62431E-01
0.9000u 4,19108t-01  4.36T46E-01
0.85000 3.20773&-01 3.377D6E-01 .
0.800006 - 2.44084E-01 2.60433E-01
0.75000 1.84940E-01 2 .00804€E-01
0.70000 1. 39895E-01 1.55352E-01
0.65000 1.06063E-01 1.21176E-01
0.60000 8.10483E-02 9.58674E-02
0.5500vu 6.28732E-02 7.74391E-02.
0.50000 4,99199£-02 6.42661E-02
0.45000 4.087T7T5E-02 5.50322E-02
0.4000C 3.46952E-02 " 4.86828E-02
0.35909 3.05417E-02 | 4.43841E-02
0.30000 2.77695E-G2 { 4.14872E-02
0.25000 2.58837E-02 | 3.94961E-02
0.20000 2.45150E-02 { 3.80413E-02
0.15000 2.33965E-02 | 3.68557E-02
0.10000 2.23433E-02 ' 3,57544E-02
0.05000 2.12357€E-02 '+ 3.461T78E-02
0.02000 2.00046E-02 ' 3.,33770€E-02
-0.05000 1.86197E-02 | 3.20018E-02
-0.10000 1. 70800E-02 ' 3.04910E-02
-0.15000 1.54054E-02 ' 2.88645E-02
-2,20000 1.36313E-02 2.71576E-02
-0.25G000 1.18043E-02 2.54167E-02
-0.30009 9.97929E-03 2.36970E-02
-0.3500u 3.21834E-03 2.20608E-02
-0.40000 6.59046E-03 2.G5781E-02
-0.45000 5.17297E-03 1.93277E-02
-0.50000 4,05371E-03 1.83999E-02
-0.55000 3.33441E-03 1.79004E-02
-0.60000 3.13504E-03 1.79542E-02
-0.65003 3,59909E-03 1.87120€E-02
-0.70000 4,89964E-03 2.03566E-02
-0,75000 7.24645E-03 2.31101E-02
-0.80000 1.08936E-02 2.72424E-02
-0.85000 1.614B83E-02 ' 3.30804E-02
-0.90000 2.33798E-02 | 4.10180€E-02
-0.95000 3.30297E-02 5.15267E-02
-1.00000 4.56226E-02 ! 6.51674E-02

5-0 Mev

SHAPE ELASTIC

ITOTAL ELASTIC

(DSIGMAS IN BARNS/STERADIAN

LEVEL 1

(e}
T = 2,233
% .9l2

SE = :
°ce = .i88

({E-EN = 4.78987)
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Na23

COSINE (C.H,L
1.00000
0.95000
090000
0.80000
0.75000
0.70000
0.65000
060000
0.55000
0°50000
045000
0.40000
0.35000
0.30000
0.25000
0.20000
0.15000
0.10000
0.05000
0.00000
-0.05030
’0010000
'0015000
=0620000
'0.25000
'0030000
-0435000

‘=0.40000
-0.45000

- .5

-§:53888
-0460000
=0.65000
-0.70000
=0+75000
-0.80000
-0.85000
-0+90000
’0.95

'1-00888

6,0 MeV 8,0 MeV *

7.2095¢-01 7.8461E-01
5.2876E-(1 5.1739e-01
3.8241E°01 3.,2940E-01
2.7258E-01 2.007%9g-01
1.9159e-01 1.1599g-01
1.3309g-01 6.2913E-02
6.3805€-02 1+6870E°02
4.5438€-02 1.1491E-02
3.4100g-02 1.2174E-02
2.7679E"02 1.6092¢-02
2+4540E-02 2+1275E°02
2.3444E-02 2.24095-02
2.3474€-02 3.0684E-02
2.3977E-02 3.3663g-02
2+4504E-02 3-5180E°02
2.4773€-02 3e5265E-02
2.4628E-02 3.4075g-02
2,4008g-02 3.1844E-02
22920702 2.885pE-02
2.,1418g-02 2.5378g-02
1.9585e-02 2.1703g-02
17521E-02 1.8072g-02
1.3118E-02 1.1728E-0¢
1.0974g-02 9.2921E-03
8.9857E-03 7.4505g-03
7.2256E-03 6+2234E°03
5.7578E-03 5.5942E-03
4.6398E-03 5.50256-03
3.9276E-(3 5.8841E-03
34684 9E°03 696542E°03
3.9762E-03 7.7370E.03
4.9060E-03 9.0801E-03
6.5994E=-03 1.0674E-02
9+2293E-03 1+2576E=-p2
1.3026E-02 1+4933E-02
148294E-02 1.8010E-02
2.5425g-02 2+2221E-02
3+49¢4E=g2 2.8165g-02
473 45-32 ' 3.6659E-02

DSIGMAS IN BNS/STERAD
2.068 1.866
.817 <703

/350.

10,0 MeV

9.0775g-01
5.4465E-01
3.0794g-01
1+5999E-0y
7.3018E.02
2.6755g-02
6.6296E-03
2¢3453E-03
6+.7875E.03
1.5187E-02
2.,4483g-02
3-28345-82
3.9258e-02
4.3361E.02
4.5133E-02
4.4802E-02
4.2742E-02
3.9370E-02
3.5127E-02
3.0426E-02
2.5634E-02
1.6945g-02
1.3471g-02
1+0746E-92
8.8198E-03
7.6823E-03
7.4900g-03
8-19485' 3
9-22835'83
1.0422E.02
1.1613E-02
1-3489E° 2
1.40655'82
1.,4482E-02
1.4963g-02
1.5911g-02
1-79565'03
2+2005€E-02

1.792
654

12.0 MeV

1.1042g 00
6.1193E-01
313216701
5.2740E~p2
1-33995'02
7+3866E-(3
2+9995E-2
4-91455'02
4+7835E-)2
5.1263E-¢2
5.2183E-p2
4.7238g-g2
‘02649E-02
37432672
3.2058g-02
2.6896FE-02
2.2211g-02
1.4881E-02
1.2361E=02
1.0596E=-02
9.5259£-03
9.0659E-03
9+1095g-03
9.5357g-03
1-02165'02
1.1018E-02
1.1812g-02
1+2907E-02
1.3033g-02
1+2832g-02
1,2351g-02
1+1735€"¢2
1°1268E-(2
1+1492E-g2
1.2833E‘gz

1.801
.7)'6



Trrr1r1r1r 71 i

23
No

10.0 MeV

6.0 MeV
8.0 MoV

NVIQVY31S ¥3d SNYVEMTIN NI NOILD3IS-SSOND TVILIN3Y¥ 34410

-0.2 -04 -06 -08 -0

o
COSINE 8

02

0.4

06

0.8

10

Figure 162

351



Na23
COSINE (C.M,)
1.00000
0.95000
0.90000
0.80000
075000
070000
0.65000
060000
0.55000
050000

045
~a0888
0.35000
0.30000
0.25000
0.15000
0.10000
0,05000
0.00000
=0.05000
-0.10000
'0-15000
-020000
-0+25000
-0.30000
=035000
’0040000
-0.45000
'0050000
'0-55
'0060888
-0.65000
-0.70000
-0.75000
-0.80000
-0.85000
-0.90000
=0.95000

“1°00000

7.0 MeV 9,0 MeV
7.4715g-01 8.3731g-01
5,1892-01 $,2581E-01
3.5199E-01 3.1490E-01
2.3246E°01 1-76995-01
1.4909E-01 9.1077E-02
9.2917E-02 4.1362E-02
5.6797E-02 1.6064E-02
3+514%E-02 6+5347E-(3
2.3515E.02 6¢5323E°03
1.8636E-02 1.1654E.02
1+7960E=02 1.8892E-02
1+9628E-02 2.6278E-02
3.23436°02 3.2616E-02
2.5109E-02 3.7268E.02
2.7437E-02 3.9990E-02
2.8968E=02 4.0809E-02
29561E-02 3.9928E-¢2
2.9213€-02 3+7654E-02
2.8011E-02 3.4335E-02
2.6105g-02 3+0347E-02
2.3676E-02 . 2.6039E-02
2.0917e-02 | 2.1725g-02
1.8017g-02 ‘ 147671E-02
1¢5147E°02 : 1.4087g-0¢ -
1.2454E-02 ' «1123E-02
1.0055g-02 g.86635'03
8.0364E-03 7.3486E-03
6¢4557€-03 6.5475E-03
5.3420E-03 ' 6.3951E-03
4.7040E-03 6.7872E-03
4.5873g-03 7.5959E-(3
4+8331E-(3 | 8+46790E-03
5.59496-08 $.9057E.03
6.8354E-03 1.1167g-02
8.6228E-C3 1.,2402E-02
1.1068E-02 1+3624E°02
1+4359E-02 1.4936E-02
1.8780€-02 14660UE=02
2.4731E-02 1,9024g-02
3.2759e-02 2+2844E-¢2
4+3578E-p2 «8936E-02

DS1GMAS [ BNS/STERAD

1.949 1.816

JTh2 <689

352!

11.0 Mev

9.9716E-01
5.7376E-01
3.0774g-01
1+ 4873E-04
6.0601E-02

1.7819E-02

2.6451g-03
3+,0337E-03
1.1041E.02
2.1640E-02
3.1845¢-02
4+0057E"p2
4+5601E-02
4.8385E-02
4.8666E-02
4.6882E-02
4+3547E-p2
3+9175E-02
3.4241E-02
2.9157g-02
2+4258E-¢2
1.5971E-02
1.2881g-02
1.,05838=-02
9.0/47£-03
8+3063E-03
8.1887E-03
8+6011E-03
9-3987&°u3
1.04225-02
1.1506E-02
1.2495-02
1.3255g-02
1+3694E-02
1.3785E-02
1.3593E-02
1.3309¢-02

1+3291E-gp2 -

1.6610E-02

1.789
o?lh

13,0 MeV

1.2253 00
6-57025-01
3.2303E-01
1.3927E-01
4,8484E-02
1.2434E-02
6.2201E=p3
1-41765-02
2.6914E-02
3.9220g-02
4.8576g-02
Se4127E"g2
55 Y3E~ 2
5.4751E-02
S.1234E-02
4.6249E-02
4.0524E-02
3.4651E-y2
2.9067e-02
2.4066E-p2
1+9818-02
1.6389E-02
1¢3771E-02
1.1902E-02
1.0690&'02
1+0024E-02
9.7881g-03
9.8709E-03
1.0167E=-02
1.0579g-02
11021k-p2
1+1414E-¢2
1.16915'02
1¢1798k-02
1.1690g-02
1.1363€-02
1.0847&'02
1-02355'02
9.7157g-03
9¢6971E¢3
1.04065-02

1.822
+78L
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Na23

COSINE (C.M.)

1.00000
0.95000
0.90000
0.85000
0.80000
75
§.70888

0.65000

0.60000

0.55000
0°50000
0.45000
0.40000
0.35000
0030000
0+25g500
0.20000
0.15000
0.10000
0°0%000
0.00000
-0.05000
'0-10000
-0.15000

“0°20
- -25888
-0.30000
'0035000
'0-40000
“0-45900
-0.50000
-0.55000
'0-60000
'0035000
“0+/000

'0075808
-0.80000
-0.85000
'0090000
'0095000
'1000000

o/

Osg =

1.0 MeV 15,0 MeV
1.3557¢ 00 1+.4941E o0
7.0667€-01 7.5885E-91
3.36026-01 3.5094E°01
1.3930g-01 1.41428-01
4.7019g-02 4.7610E-02
1.39405' 2 1.7098g-02
1-14545- 2 1-76755'02
2.2181g-02 3.0422E02
3.61758-02 4.4987E.02
4.82858-02 5.6380E-02
5.633967p2 6.2816E-02
5.99445-02 6.4304E-02
5.,95305-02 6.1740E-02
5.61225'02 5.6346E-02
5.0739E-0 4.93446-02
4.43208702 4.:7835'02
3076645-02 3-44635-02
3.1346E-02 2.7927g-02
2.87465-02 2:2477E-02
2.1069E- g2 1.8221E-02
1+ 7376E"02 1.51208-02
1.4627E-02 1.3033g-02
1.27118-02 1°1764E-02
1.1481E-02 1.1086E-02
1°0778E"g2 1.0796E-02
4+0446E-02 1.0706€E-02
1.03808-02 1+06871E-p2
1.0381~02 1°0592€-02
1004575'02 1-04155-02
1+05226-02 1.0125g-02
1°0544E-02 9.7388E-03
1.0498E-02 9.29536-03
1.03845-02 8.8446E-03
1.0196g-02 8.4237E-03
9.93536-03 8.0766E-03
9.60696-03 7.8185-03
9.2266E-03 7.6497E-03
8.8341E-03 7.55678-03
8.5133g-03 7.52%5-03
8.4222E"3 7.56236-03
8.8330E-03 7¢7262E" (3

DS1GMAS IN BNS/STERAD

1.846 1.870

.827 871

354

16.0 MeV

1.6281g 00
8.1064E"01
3.6660E-04
1.4495E-01
4096785-02
2.1303g-02
2-4233E-02
38245602
5.2752E-.02
6.3016E-02
6.7664E-02
6.71128-02
6.25828-02
5.55156-02
4.7255g-02
3.8891E-¢g2
3.4200E-02
2.4662E~(2
1.9494g-02
1.5711g-02
1-3181E-02
1.1680E-02
1.0943g-02
1.0700g-02
1-0707E"p2
107638 g2
1-07255'02
1.0510E-02
1.0090g-02
9.4883E-03

‘8-7652E-03

8.0037&-03
7.2945E-03
6.72008-03
6.3404-03
6-4843E-03
6.22}45-03
6.41986-03
6.6621E-03
6.8343E-(3
6081816-03

1.892
91l
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2L

Mg

Energy | Energy Levels*
5,00 G.S. 0"
6.00 1.368 2"
7.00 h.12 Lt
8.00 I .2l 2%
9.00 5,22 3t
10.00 6.30 (1-)

11.00 7.50 (L)t
12.00

13.00

14.00

.60

15.00

16.00

*Energy levels obtained from NRC 59-6-10e,

except [ ] values which are assumed.
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2l

Mg 5-0 MeV
COSINE(C.M.) SHAPE ELASTIC |TOTAL ELASTIC
1.00000 7.68721E-01 8.16126E-01
0.95000 5.98408E-01 6.38329E-01
0.90000 4.62866E-01 4 .97039E-01L
0.85000 3.55909E-01 3.85702E-01
0.80000 2.72289E-01 2.98768E-01
0.75000 2.07576E-01 2.31561E-01
0.70000 1.58049€E-01 1.80162E-01
0.65000 1.20601E-01 L.41307E-01
0.60000 9.26504E-02 1.12292E-01
0.55000 7.20743E-02 9.09016E-02
0,50000 S5e71366E-02 7.53287E-02
0.45000 4.,64333E-02 6.41189E-02
0.40000 3.88414E-02 5.61134E-02
0.35000 3.34745E-02 5 .04023E-02
0.30000 2.96442E-02 4.62826E-02
0.25000 2.68264E-02 4.32220E-02
0.20000 2.46321E-02 4.08281E-02
0.15000 2.27819E-02 3.88210E-02
0.10000 2.10847E-02 .3.70101E-02
0.05000 1.94187E-02 3.52753E-02
0.00000 1. 77162E-02 3.35496E-02
-0,05000 1.59501E-02 3.18067E-02
-0.10000 1.41237E-02 3.00492E-02
-0.15000 1.22616E-02 2 .83007TE-02
-0.20000 1.04033E-02 2.65994E-02
-0.25000 8.59813E-03 2.49937E-02
-0.30000 6.90210E-03 2.354085E-02
-0.35000 5.37592E-03 2.23037E-02
-0.40000 4.08454E-03 2.13565E-02
-0.45000 3.09801E-03 2.07836E-02
-0.50000 2.49342E-03 2.06856E-02
-0.55000 = 2.35797E-03 2.11853E-02
-0.60000 2.79321E-03 2.24352E-02
-0.65000 3.92007E-03 2.46261E-02
-0.70000 5.88508E-03 . 2.79982E-02
=0.75000 8.86731E-03 ' 3.28527E-02
-0.80000 1.30863E-02 3.95660E-02
_008.500.0_ 1.88108E—Q2. .~ 4.86044E—02
-0.90000 2.63685E-02 6.05415E-02
-0.95009 3.61561E-02 ! T.607T69E-02
-1.00000 4.86509E-02 9.60562E-02
(DSIGMAS IN BARNS/STERADIAN
gr = 2,333
o SE = ,1.028

CE = -,272
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Mgzh
COSINE(CeM.)

6-0 MeV

SHAPE ELASTIC

TOTAL ELASTIC

1.00000 7.80095E-01 8e14456E-01
0.95000 5.74399E-01 6.03016E-01
0.90000 4.17T48E-01 4.42015E-01
0.85000 3.00093E-01 3.21085E-01
© 0.80000 2.13140E-01 2.31681E-01
. 0.75000 1.50089E-01 1.66802E-01
. 0.70000 1.05395E-01 1.20750E-01
~ 0.65000 7.45787E-02 8.89207E-02
L 0.60000 5.40472E-02 6.T6320E-02
' 0.55000 4.09541E-02 5.39677E-02
' 0.50000 3.30712E-02 4 .56483E-02
© 0.45000 2.86824E-02 4.09208E-02
L 0.40000 2.649156-02  3.84625E-02
0.35000 2.55445E-02 3.73013E-02
0.30000 2.51629E-02 3.6746TE-02
0.25000 2.48875E-02 3.63316E-02
0.20000 2. 44306E-02 3.57638E-02
0.15000 2.36361E-02 3.48845E-02
0.10000 2.24461E-02 3.36344E-02
0.0500y 2.08729E-02 ~ 3.20253E-02
. 0.00000 1.89765E-02 3.01169E-02
i -0.05000 1.68460E-02 2.79983E-02
. -0.10000 1.45851E-02 2.57733E-02
-0.15000 1.23011E-02 2.35494E-02
-0.20000 1.00965E-02 2.14296E-02
-0.25000 8.06365E-03 1.95078E-02
-0.30000 6.28197E-03 1.78658E-02
-0.35000 4.81683E-03 1.65737E-02
-0.40000 3.72105E-03 1.56921E-02
-0.45000 3,03801E-03 1.52764E-02
-0.50000 2.80656E-03 1.53837E-02
-0.55000 3.067756-03 1.60813E-02
-0.60000 3.87298E-03 1.74578E-02
-0.65000 5.29390E-03 1.96359E-02
-0.70000 7.43369E-03 2.27880E-02
-0.75000 1. 04399E-02 2.71538E-02
-0.80000 1.45189E-02 3.30600E-02
-0.85000 1.99514E-02 4 .09436E-02
-0.90000 2.71101E-02 5.13767E-02
-0.95000 3.647TT9E-02 6.50952E-02
| -1.00000 4.86688E-02 8 .30300E-02
: {(DSIGMAS IN BARNS/STERADI AN
gT = 2,146
JSE = .882

CE =" ,191
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2l

Mg 7.0 MeV
| COSINE(C.M.) SHAPE ELASTIC  TOTAL ELASTIC
| 1.00000 7.97903E-01 8.24627E-01
i 0.95000 5.55427E-01 . 5.77144E-01
0.90000 3.78533E-01 3.96570E-01
0.85000 2.52083E-01 2.6T430E-01
. 0.80000 " 1.63945E-01 1.77331E-01
[ 0.75000 1.04461E-01 1.16419€-01
0.70000 6.60063E-02 7.69246E-02
0.65000 4,26198E-02 5.27766E-02
0.60000 2.96942E-02 3.92896E-02
0.55000 2.37208E-02 3.28984E-02
0.50000 2.20755E-02 3.09389E-02
0.45000 2.28420E-02  3.14663E-02
0.40000 2.46648E-02 3.31057€E-02
0.35000 2.66286E-02 3.49280E-02
0.30000 2.81581E-02 3.63485E-02
0.25000 2.89363E-02 3.70432E-02
0.20000 2.88376E-02 3.68818E-02
0.15000 2.T78729E-02 3.58717E-02
- 0.10000 2.61462E-02 3.41141E-02
0.050090 2.38183E-02 i 3.17684E-02
0.00000 2.10798E-02 . 2.90241E-02
-0.05000 1.81288E-02 i 2.60790E-02
-0.10000 1.51547E=02  2.31226E-02
-0.15000 1.23260E-02 i 2.03247E-02
-0.20000 9.78261E-03 1.78268E-02
-0.25000 7.63131E-03 © 1.57382E-02
-0.30000 5.94395E-03 . 1.41343E-02
-0.35000 4.75894E-03 " 1.3C584E-02
-0.40000 4.08502E-03 , 1.25259E-02
-0.45000 3.90742E-03 | 1.25317E-02
-0.50000 4,19636E-03 L.30597E-02
-0.55000 4.91775E-03 1.40954E-02
-0.60000 6.04604E-03 1.56415E-02
-0.65000 7.57931E-03 | 1.77361E-02
-0.70000 9.55652E-03 © 2.04T48E-02
. =0.75000 1.20770E-02 2.40356E-02 _
-0.80000 1.53225E-02 2.87084E-02
-0.85000 1.95810E-02 3.49278E-02
-0.90000 2.52737E-02 . 4.33112E-02
-0.95000 3.29844E-02 . 5.47015E-02
-1.00000 4.34910E-02 7.02153E-02
(DSIGMAS IN BARNS/STERADIAN
ZT = 2,010
oﬁcg - -790
, = ,138
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Mgzh

COSINE(C.M.)
1.00000
0.95000
0.90000
0.85000
0.80000
0.75000
0.70000
0.65000
0.60000
0.55000
0.50000
0.45000
0.40000
0.35000
0.30000
0.25000
0.20000
0.15000
0.10000
0.05000
0.00000

-0.05000
=0.10000
=0.15000
-0.20000
=0.25000
=0.30000
-0.35000
-0.40000
-0.45000
-0.50000
-0.55000
=0.60000
-0.65000
=0.70000
=0.75000
=0.80000
-0.85000
-0090000
=0.95000
=1.00000

(DSIGMAS IN BARNS/STERADI!IAN

OT = 1.915
SE = 735
cE =. .107.

(o

8.0 MeV

SHAPE ELASTI!C

8.28307E«01
5.45220E«01
3.,47304E-01
2.12712E=01
" 6.94631E«02
3.7728“5-02
2.17245E-02
1.60528E-02
1.94p98E=02
2.39392E«02
3,18389E«02
3.4p03p1E=02
3.47910Ew02
3.41852E«02
3.,23993E«02
2.96913E=02
2.6352pE=02
2.26749E=02
1.8935pEe02
1.53735E~02
1.21869E=02
9.52193E«03
7.47230E«03
6.08008E=03
5.20136E=03
5.58560E.03
7-50039E-03
8.81800E=03
1.02677E«02

. 1.18257€E=02

1.35445E(2
1-823045-02
2.19604E=02
2.74539E=02
3.56529E-02

364

"TOTAL ELASTIC

8.50934E-01
5.63021E-01
3.61709E-01
2.24738E-01

1,34821E-01

7.86512E-02
4,60836E-02
2.94800E-02
2.31737€E-02
2.30395E-02
2.61482&-02
3.04894E-02
3.47508E-02
3.,81424E-02
4,02583E-02
4,09673E-02
4,03278E-02
3.85213E=-02
3.58020E-02
3.24571E-02
2.87784E-02
2.14841E-02
1.83090E=-02
1.56645E-02
1.36487E-02
1.23083E-0Q2
1.16426E-02
1.16098E-02
1.21358E-02
1.44871E-02
1.61333E-02
1.80232E-02
2.01814E-02
2.27326E-02
2.59412E-02
3.02566E-02
3.,63659E-02
4,525%52E-02
5.,82796E=-02
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Mgzh

COSINE (C.M,)
1.00000
0.95000
0.90000
0.85000
0.80000
0.75000
0.70000
0.65000
0.60000
0.55000
0.50000
0.45000
0.40000
0.35000
0,30000
0.25000
0.20000
3.15000
0.10000

0.05000
0.00000

-0.05000
-0.10000
-0.15000
-0.20000
-0.25000
_0030000
-0.35000
-0.40000
-0.45000
-0.50000
-0.55000
-0.60000
-0.65000
=0.70000
-0.75000
-0.80000
—0085000
-0.90000
-0.95000
-1.00000

9.0 MeV 10,0 MeV .
8.7643E-01 9.4566E-01
5.4613E-01 5.5925E-01
3.2484E-01 3.1103E-01
1.8177E-01 1.5856E-01
9,3789E-02 7.0876E-02
4.3625E-02 2.5672E-02
1.8585E-02 7.1326E-03
9.4688E-03 4,2726E-03
9.7395E-03 9.6546E-03
1.4867E-02 1.8419E-02
2.1819E-02 2.7551E-02
2.8670E-02 3.5325E-02
3.4293E-02 4,0904E-02
3.8130E-02 4.4033E-02
4.0014E-02 4,4826E-02
4.0041E-02 . 4,3611E-02
3.8465E-02 ] 4,0821E-02
3,5628E-02 3.6923E-02
3.1910E_02 ! 3.2372E—02
2.7688E-02 ) 2,7575E-02
2.3311E-02 2.2882E-02
1.9084E-02 1.8572E-02
1.5254E-02 .- 1.4854E-02
1.2010€E-02 1.1867E-02
9.4751E-03 9.6834E-03
7.7092E-03 8.3161E-03
6.7143E-03 7.7229E-03
6.4381E-03 , 7.8144E-03
6.7828E-03 , 8.4622E-03
7.6150E-03 9.5081E-03
8.7776E-03 1.0775€E-02
1.0106E-02 1.2082E-02
1.1444E-02 1.3256E-02
1.2667E-02 1.4157E-02
1.3706E-02 1.4698E-02
1.4578E-02 , 1.4875E-02
1.5415E-02 1.4801E-02
1.6511E-02 1.4748E-02
1.8357€E-02 1.5194E-02
2.1697E_02 1.6879E_02
2.7585E-02 2.0873E-02

DS IGMAS IN BNS/STERAD
1.856 1.828
. 709 .705
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lli)MdI

1.0363E 00
5.8411E-01
3.0509E-01
1.4211E-01
5.4637E£-02
1.4402E-02
2.0769E-03
4.7887E-03
1.4261E-02
2.5434E-02
3.5451E-02
4.2920E-02
4.7388E-02
4.8969E—02
4.8086E-02
4.5302E-02
4.1208E-02
3.6355E-02
3.1223E-02
2.6200€E-02
2.1579E-02
1. 756 7E-02
1.4293E-92
1.1813E-02
1.0131€-02
9.2020E-03
8.9420E-03
9.2384E-03
9.9557E-03
1.0942E-02
1.2039E-02
1.3086E-02
1.3936E-02
1.4469E-02
1.4607E-02
1.4342E-02
1.3767E-02
1.3111E-02
1.2786E-02
1.3446E-02
1.6052E-02

1.823
o719
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Mgl

COSINE (C.M.)
1,00000
0.,95000
0.,90000
0,.,85000
0.80000
0.,75030
0.70000
0.65000
0.60000
0,5%000
0.50000
0.45000
0.40000
035000
0.300J50
0.2%000
0,20500
0150090
0,10000
0.U5000
0.00000
-0,05000

-0.10C00
-0.15000
=0.,20000
-V.25000
-0.30000
=0.35000
-2.400J0
-0.45000
-0.50000
=N.55070
-0.60000
-0.65000
-0.70000
=0+ 75000
-0.80000
-0.85000
=0.90000 .
-0.9%000
=1.,00009

12.0 .MeV 13,0 MeV

1.1450E 00 1.2664E 00
6.1867E-01 6.6012E-01
3,0573E-01 3.1144E-01
1.3140€-01 1.2538E-01
4.4016E-02 3,7966E-02
8.6120E-03 7.0456€E-03
2.0043E-03 5.6231E-03
9.5900E-03 l.7089E=-02
2.2165E-02 3,1806E-02
3.4656E-02 4.4693E=02
4 .44 88E-02 543549E-02
5.0698€-02 5,7892E=02
5.3284E-02 5,8186E=02
5,2 159E—02 5.5334E-02
4,9860E-02 5,0363E-02
4.536BE-02 4.4233E-02
4,0000E-02 3.7749E-02
3,4354E-02 3,1518E-02
2.8892E-02 2.594TE=02
2.3937E-02 2.1270€-02
1.9690E-02 1.7574E=-02
1.6250E-02 1.4839E-02
1.363TE-G2 1.2967E-02
1.1812E=02 1.1821€-02
1.0694E-02 1.1242E-02
1.0181E-02 1.l075E-02
1.0153E-02 1.11756=-02
1 .0%90E=02 1.1422€-02
1.1266E-02 1.1719E-02
lel765E-02 I 1.1993E-02
1.2470E-U2 . l.2193E-C2
1.3079E=02 | 1.2281E-02
1.3497E-02 i 142234E-02
1.3650E-02 [ 1.2039E-02
1.3496E=02 1 1.1695E6-02
1.3034E-02 . l.1218E-02
1.2334E-02 ¢« 1.C654E-02
1.1564E-02 i 1,0103E-C2
1.1032€-02 [ 9.7426E=03
1.1234€-02 | 9.8755E-03
1.2919E-02 | 1.098lE-C2

LS IGMAS IN BANS/STERAD
1.833 1,850
«7h6é .782
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15.0 MeV

1.5280E 00

7.5373E-01 °

3,3275€-01
1.2370€E-01
3.5734E-02
1.2006E-02
l.BlH9E-I2
3.4623E-02

5.0958E-02

6.2557E=-02
6.8109k-02
6.,8093E-02
6,3801E-02
5¢6755E-02
4.8377€-02
3.,9828E-92
3.1945E-02
2.5252£-02
1.9992€-02
l.6194E-02
1.3721e-02
1.2341E-02
1.1768E-02
l.1712€-02
1.1906E-02
1.2130€E-02
1.2227€E-02
1.2101€E-02
ls1T23E-02
l.1116E&-22
1.0347E-02
9.5079€E-03
8.7015E-C3

" 8.0234E-03

7.5468E-03
7.3112€E-03
7.3157E-03
7.5195E-03
7.8510€-03
8,2282E=-03
8.5915€-03

1.889
864

16,0 MeV

1.6628€ 00
8.0235E-01
3.4539E-01
1.2621€-01
3.7861E-02
1.6797€-02
2.5414E-02
4.2921E-02
5.8902E-02
6.93936-02
7.2668E-02
7.0538€-02
6.4312F=02
545TUYE=02
4.6238E-(2
3,7063E-02
2.8970€6-02
2.2399E-02
1.7497E-02
1.4193E-02
1.2265E-02
1.1405€-02
1.1273E-C2
1.1541t-02
1.1922E-02
1.2191€-02
1.2199E€-32
1.1874E-02
1.1214E-02
1.0280E-u2
9.1736E=03
8.0434E-03
7.0159£-03
6.2238E=03
5.76U9E-03
5.6699E-03
5.9286E-03
6.4422E-03
7.04341:-03
7.5013E-03
7.5430€-03

1.907
.905
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Mgzh

COSINE (C.M.)

1.00000
0.95000
0.90000
0.85000
0.80000
0.75000
0.70000
J.65030
0.60000
0.55000
0.50000
0.45000
0.40000
0.35000
0.30000
0.25000

o. 2000('

0.15000

0.10000

0.05000

0.00000
-0.05000
-0.10000
-0.15000
-0.20000
-0.25000
-0.30000
=0.3500C
-0.40000
-0.50000
-0,55000
-0.60000
_0065000
-0.70000
=0.75000
-0.80000
=0.85000
-0.90000

-0,95000

-1.00000

GT -

Ssg =

10869
. 822

14 .0 MeV

1.3953€E 00
7.0587E-01
3.2089E-01
1.2314E-01
3.5513E-02
8.5092E-03
1.1357€E-02
2.5799E-02
4.1747E-02
5.4288E-02
6.1648E-02
6.3837E-02
6.1760E-02
5.6664E-02
4.9809€&-02
4.2288E-02

3.4945E-02
2.8359E-02
2.2866E-02
1.8595E-02
1.5518E-02
1.3498E-02
1.2333E-02
1.1798E-02
1.1669E-02
1.1750E-02
1.1885E-02
1.1963E-02
1.1919E-02
1.1731E-02
1.1411E-02
1.0992E-02
1.0520E-02
1.0041E-02
9.5965E-03
9.2168E-03
8.9250E-03
8.746T7E-03
8.7290E-03
8.9710E-03
9.6675€E-03

DSIGMAS IN BNS/STERAD

.370




LI DL T I —A_‘-q—-q T T rvmirov v i L 1

[ S D U S | 1 _—H-__- i 1 ————-- 1 1

|
-08

|
02

|
o4

=10

-04 -06

-0.2

"o : *o =]
NVIQVY3I 1S H3d SNYVSITIIN NI NOI1103S-SS0YHI TVILN3IY344Ia

COSINE 8

Figure 171

371



Mgzh

COSINE (C.M.)

1.00000
0.95000
0.90000
0.8%5000"
0.80000
0.75000
0.70008
0.65000C
0.6G00C
0.55000
0.50000
0.45000
0.40000
0.35000
0.3000C"
0.25000
0.20000]
0.15000
0.1000G
0.05000
0.00000
-0.0500C;
-0.10000°
-0.15000|
-0.20000°
-0.2500¢
-0.30000
-0.35000
-0.45000
-6.50000:
-0.55000'
-0.60000
-0.6500C
-0.70000
~0.75000,
-0.80000
-0.85000'
-0.90000
-0.95000 |
-1.00000

G,

O'SE -

T = 1.876

8119

1L .60 MeV

1.4658E 00
7.3533E-01
3.3184E-01
1.2720€-01
3.8071E-03
1.1555€-02
1.5224E-02
3.0127€-02
4.6000E-02
5.8002E-02
6.4525E-02
6.5751E-02
6.2733E-02
5.6821E-02
4.9332E-02
4.1381E-02
3.3805E-02
2.7158E-C2

2.1736E-02

1.7626E-02

'1.4758E-02

1.2956E-02
1.1988E-02
1.1603E-02
1.1563E-02
1.1663E-02
1.1748€E-02
1.1716€E-02
1.1517€-02
1.0641E-02

1.0056E-02

9.4588E-03
8.9161E~-03
8.4794E-03
8.1798E-03
8.0258E~-03
8.0083E-03
8.3535€-03
8,7916E-03

DSIGMAS IN BNS/STERAD
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6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
.70
15.00

Jﬁlw

*
Energy levels obtained from NRC 59-6-43,

except [ ] values which are assumed.

A1e7

375

™
Energy levels

G.S.
0.842
1.013

2.21

2.73
2.98
3.00
3.68
3.95
k.05
4.40
k.50
4,58
L.81

5/2"
1/2
3/2"

3/2(-)
5 /2(+)
3/2l*]
3/2L*]
1/2 [+]
5
1/20*]
[572°]
K
572"
[5]




n 27
COSINS(Z.M.)
1,00000
0.93000
0.90000
0.85000
0.83000
0.73000
0.70000
0.65000
0.65000
0.53000
0.52000
0.43000
0.43000
0.33000
0.30000
0.25000
0,22000
0.15000
0.143000
0.05000
0.07000 °
~0.05000
“0.13000
=0.13000
=0.21000
-0.,25000
“0.30000
-0.33600
=0.49000
~0.435000
-0.5n000
-0.55000
=0.67000
-0.6352300
=0.700G00
-0.75000
-0.8g000
-0.85000
-0.90000
~0.95000
-1.00000

5.0 MeV

SHAPE E{ ASTIC

7-16216E-01
5.563A9E-01
4.209874g-01
3.30956%E-01
2+.5326pE"01
1+93621E-01
1-48041F-01
1+13538F-01
8.7664/7E-02
6.84269E-02
5.421477E-02
3.603n1E-02
3.02598E-02
2-584946'02
2.23572g-02
1.94651E-02
1.69543E-02
1.-46818E-02
1-25661E-02
1.05685E-02
8:68258E-03
6.92446£-03
5.3232/7-03
3.94858FE-03
2.75342E~-03
1+.87361E-03
1+32673E-03
1-43660E-03
2.21097E-903
3.5614/E-03
5.58228E-03
8+.3932/E-03
1+21481E-02
1.70434E-02
2.33296E~-02
3.13219g-02
4.14130E-02
5.49879E-02

TOTAL ELASTIC

9.67591F=01
7.63274E~01
6.00321g-01
4,71277€e"g1
2.29673E-q1
1.82839g=p1
1.00455E=-p1
8.5573€E=02
7.45371E=02
6.63253€E~02
6.01473E~02
5,%5401%E=02
5.16412E=-02
4,85442E~2
4,58889E=02
4.353p9E-02
4,13867E=(2
3.9417€E=q2
3.7617%E="q¢
3.60034E"p2
3.46373E=02
3.347097€g=02
3.264099E=p2
3.25187g=p2
3.34647E=02
3.50237€E-0¢
3.72894g=p2
4.03797E=02
4,44457E=(2
4,96817g=-02
5.63375g=02
6.47330E=-02
7.52741g=p2
8.84715g~-p2

(DSIGMAS IN BARNS/STERADIAN

9% = 2,538
gSE = 1.203
CE = ,431
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A127

COSINE (C.M.)
1.00000
0:.9%000
0-90000
0-8%0n0
080000
0-7%000
0-70000
065000
0:60000
0-5%000
050000
0-45000
0-4c0no
0-3%000
030000
0+2%000
0-20000
015000
o.10000
0.0%0400
0.Nn¢ 000

=0.0%000
~0-1L000
“0.15000
=0.2C000
=0.25000
=0.30000
“0+3%0n0
=0.40000
-0-45000
~0-%0000
=0-550n0
“0-60000
‘065000
“0-70000
=0 -7%000
“0-80000
=0-85000
“0-.90000
“0-+95000
=1.0C000

%SE -

6,0 MeV 8.0 Mev
9.1994E-01 9.4370E-01
6,B101E-01 6.1949E-0¢
4,0909E-0) 3.95475-0¢
3.,6224E-0+ 2.,847AE-0
2.6072E-p1 1.4679F-0+
1.6657E-01 8,.5993%E-p2
1,3337E-01 5.0717E-0>
9.5965F-02 3.,2355E-02
7.6263E-07 2.4659E-0°
5,3042F-0> 2.318RE-p>
4,1807E-n> 2.4874E-p>
3.4632E-0? 2.76A77E-02
3.0101E0? 3.n326E-02
2,716/F-02 3.2099E-0>
2.508nF-p> J.2673E-02
2,3358E-0> 3.1993€6-02
2.1689E-p92 3J.0185E-0>
1.9907E:p9° 2.7477E-02
1.,7949E 9> 2.4155E-02
1.5825E:02 2.0517E-02
1.3%93€E-0° 1,6851E-02
1.1336E-02 1.3411E-02
9.1490E-0¢% 1,0404AE-02
7.1271E-0% 7.9911F-0%
5,3542L 03 6,2648F-073
3.8997E-01 5.2667E-01
2.8144E-93 4,978AE-NT
2,1310E-0%3 5.3341E-0¢
1,.8655E-07% 6,2213E-03
2,0219E-0% 7.4953%E-p12
2,5983E:03 8,9938E-0=x
3.9956E-03 1.0549E-02
5,0282E-p% 1.2011E-0°
6,9366E-p3 1.3274E-02
9.4017E-0% 1.4308E-0>
1,2563E-92 1,.5%1790E-0°
1,.6634E-02 1.6109E-02
2,1931E-p2 1.7509E-07
2.8884E 02 2.0037E-0>
3.8083E-02 2.4658E-p°
5.0279E 0> 3.2715€E-92

DSIGMAS IN BNS/STERAD
2.320 2.036
1,026 .816
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9.0 MeV

9.8667E-01
6.,0683E-p1
3.5734E-p1
1.9943F-p¢
1,0448E-p1
5.1601E-9>
2,5812E-n2
1.6%49FE-p>
1.6545E-¢9>
2,096pE-07
2,6711E-02
3,1962E-02
3,.5748E-0>
3,7692E-02
3.7799F -0~
3.6271F-p>
J.3484E-02
2.9824E-02
2,.5694E-07
2,1453E-02
1,7414E-0?
1.38336-0>
1,0890E-0"
8,7034E-03
7,3265€E-p7
6,7504E-0%
6,0126E-0+¢
7,7004E-03
8,9824E-0%
1.0514E-0°
1,2163k-0°
1,3703E-02
1,4956E-0°
1.5783E-0>
1,6122E-0°
1.8020E-p?
1,5648t1E-02
1.56521E-02
1.6227€E-02
1.883RE-02
2.4825E-0°

1,963
«766

10.0 MeV

1,C542E on
6.0827E-01
J.2941E-p1
1.6353F-0¢
7.1886E-0>
2,7231E-02
1.0754F-02
9.8231E-0%
1.6234E-9>
2.4924E-p>
3.2983E-p>
J.R960E-0?
4,7343E-9>
4.3190E-0°
4,1875E-92
3.6920E-p>
3.488pE-p2
3.0273E-0>

.=S49E-0?
2,1064E-n2
1.7093E-02
1 .380RF-0°
1,1314€E-02
9.6439E-03
8.7748E-0%
#,636R8E-0%
9.1220E-01
1.0093E-02
1.1389E:02
1.2836E-p2
1.4251E-0°
1,5460E-07
1,6303E-02
1.6463F-0?
1.6483E-02
1.5805€E-0°
1,43807€E-02
1.3861E-02
1.3593€E-02
1.4964E-02
1.936RE-0?

1.925
o 7Ll

11,0 MeV

1.1414E 0
6,2144E-0
3.1060E-0"
1.3640E-01
4,8299E-02
1.1844E-02
4,1454E-0 3
1.0510E-p02
2.1947€E-0°
J.3341E-0°
4,2142€E-07
4,7414E-02
4,9197E-9>
4,R8032E-0/
4,4689E-0>
3.9965E-0>
3.4586E-02

.9142E-0?

.4075E-0?
1,9682€-0°
1.6128E-0>
1.3473£-02
1.169%5E-02
1.0714E-0>
1.0414E-02
1.0457F-p>
1.1299E-02
1.2193€E-02
1,.320%5F-02
1,4198K-02
1,505%E-02
1,%5670E-0>
1,%958E-0°
1.5852€E-0?
1.5342E-02
1.4474E-p2
1.3394E-p~
1.2385€-92
1.1932E-02
1.278RE-02
1.6068E-0>

1.910
«7hk
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Al27
COSINE (C.
1.00000
0-95000
090000
085000
080000
0-75000
0.70000
0.65000
060000
0+55000
050000
045000
0+40000
0-35000
030000
025000
020000
015000
0-10000
0.05000
0.00000
-Q0.05000
-0.10000
-0+15000
-0.20000
-0-25000
-0.30000
=0+35000
-0-4C000
-0-45000
-0.50000
-0.55000
'0-60000
-0.65000
-0.70000
-0+75000
-0.80000
-0-85000
~0+90000
-0+95000
=1.00000

O

%E = "¢901

M)

2,153

7.0 MeV

9.2433E~01
6,458pE~01
4,4358E-01
2 .9945E-0 1
1.9899E-01
1.3086E-01
8.6228E-02
5.8295E-07
4 ,1866E-p2
3.3047E-p~
2.8973E-0°>
2.7585E-p2
2.7454E-92
2.7636E-p72
2.7557E-p2
2.6914E-0?
2.5602E-02
2.3655E=-02
2.1193E-0>

1.8388E-p>
1.5434E-07

1,2522E-02
9.8286E-073
7.4978E-03
5S.6382E-03
4 ,3170E-03
3.5600E-03
3.3536E-03
3.6505E-03
4 3773E-03
5.4461E-03
6.7676E-03
8.2684E-03
9.9104E-03
1.1715E~-07
1.3787E-02
1.6351E-02
1.9778E-02
2.4630E-02
3.1702E-92
4 2067E-07?

DSIGMAS IN BNS/STERAD
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Alz?
COSINE (C.M.)
1.00000
0.95000
0.90000
0+85000
0+80000
0.75000
0.70000
0.65000
0.60000
0.55000
0.50000
0.45000
0440000
0435000
0.30000
0.25000
0.20000
0.15000
0.10000
0-05000
0.00000
-0.05000
-0+10000
-0.15000
-0.20000
-0.25000
-0.30000
-0.35000
-0.40000
-0.45000
-0.50000
-0.55000
-0460000
-0+65000
-0.70000
-0+75000
-0+80000
-0+85000
-0+90000
-0+95000
-1.00000

12,0 MeV 13.0 MeV
1.2417E 060 1.3494E on
6,4304E-01 6.7049E-01¢
2,9939E-01 2.9437E-04
1.1705E-01 1.0428E-01
3.2522E-02 2.3111E-02
3,8020E-03 1.2405E-03
3.9211E-03 7.8571E-03
1,6289E-02 2,4761E-02
3.1322E-02 4,2017E-02
4.4040E-02 5.4933E-02
5.,2369E-02 6.1987E-02
5.,5972E-02 6.3442E-02
5.5455E-02 6.0439E-02
5.1847E-02 5.442p9E-02
4,6273E:02 4.6795E-02
3.9763E-02 3.8755E-02
3.3159E-02 3.1197E-02
2.7074E-02 2.4712E-02
2.1898E-02 1.9610E=-02
1.7824E-02 1.5969E-02
1,4890E-02 1.3693E-02
1.3012€-02 1.256%E-02
1,.2035E-02 1.2318E-02
1,1760E-02 1.2642E-02
1.1980E-02 1.3259E-02
1,.2498E-02 1,3928E-02
1,3142E-02 1,4464E-072
1,3776E-02 1.4748E-02
1 .4300E-02 1.4724E-02
1,4647E-02 1,4393E-02
1,4781E-02 1,3804E-02
1,4689E-02 1.3035E-02
1.4375E-02 1.2182E-02
1.3859E-02 1,1344E-02
1.3178E-02 1.0603E-02
1.2393E-02 1.0041E-02
1.1608E-02 9.7194E-03
1.1003E-02 9.7012E-03
1.0871€E-02 1,0078E-02
1,1682E-02 1.101pE-02
1.4162E-02 1.2789E-02
DSIGMAS IN BNS/STERAD
1.90h 1,905
. .759 '781’1
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15,0 MeV

1.5829E 09
7,3801E-01
2.9816E-01
9.3578E-02
1.7902E-02
6.5344E-03
2.1916E-p02
4.3613E-02
6.1714E:02
7.2499E-02
7.5657E-02
7.2542€-02
6.5117E-02
5,5363E-02
4,4962E:02
3.518nFE:02
2.6839E-02
2.0366E:02
1.5863E:02
1,.3186E-02
1.2029E-02
1.1997E-02
1.2667E-02
1.3635E-02
1.4556E-02
1.5169E-02
1.5304E-02
1.4894E-02
1.3961F-02
1.2609E-02
1.1004E-02
9.3476E-03
7.8519E-03
6.7119F=03
6.0760E-03
6.0209E-03
6.5296E-03
7.4774E-03
8.6259E-03%
9.6310E-03
1.0065E-02

1.915
.8u8

16.0 MeV

1.7099E ¢n
7.7687E-01
3.0491E-04
9.3373E-02
1.9899E-02
1,2368E-02
3.0280E-02
5.2555E-02
6.9629E-02
7.8438E-02
7.9299E-02
7.4032E-02
6.4881F-02
5.3940E-02
4,2889E-02
3.2913E-02
2.4718E-02
1.8605E-02
1.456pE-02
1.2345E-02
1.1589E-02
1.1853E-02
1.2694E-02
1.3708E-02
1.4563E-0¢
1.5015E-02
1.4923E-02
1.4244E-02
1.3029E-02
1.1409E-02
9.5723F-03
7.7453E-03
6,1597E-03
5.0245E-03
4 .4933E-03
4,6337E-03
5.3973E-03
6.5957E-03
7.8821E-03
8.7429E-03
8.5027E-0%

1.926
.883




DIFFERENTIAL CROSS-SECTION IN MILLIBARNS PER STERADIAN
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a??

COSINE (C.M.)

1.00000
0.95000
0.90000
0.85000
0.80000
0.75000
0.70000
0.65000
0.60000
0.55000
0.50000
0.45000
0.40000
0.35000
0.30000
0.25000
0.20000
0.15000
0.10000
6.05000
0.00000
-0.05000
=0 -10000
-0.15000
-0.20000
-0.25000
-0.30000
-0-35000
-0.40000
-0-45000
-0.50000
-0.55000
=060000
-0.65000
-0.70000
-0.75000
-0.80000
~0-85000
~0+90000
-0.95000
-1.00000

Op
G,

SE = .

1,901
8l

1), .0 MeV

1.4631E pop
7.0244E-01
2.9435E-01
9.6868E-0?
1.8644E-0>
2.5458E-03
1.4226E-07
3.4199E-Q2
5.2423E-0°
6,4630E-02
6,9893E-0>
6.9045E-02
6.3684E-0>
5.5573E~-0°
4,6309E-0?
3.7162E-02
2.9021E-0?
2.2413E-02
1.7547E-0°
1.4387E-07
1.2721E-0?
1.2226E-02?
1.2535E-07
1.3279E-02
1.4129E-02
1.4822€-02
1.5176E-02
1.5094E-0?
1.4565E-02
1.3648E-072
1.2461E-07
1.1156E-02
9.9018E-07%3
8.8549E-03
8,.1427E-03
7.8446E-03
7.9814E-03
8.5135E-03
9.3506E-03
1.0377E-02
1.1494E-02 )
DS1GMAS IN BNS/STERAD
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Al27

COSINE (C.M,)

1.00000
095000
0.90000
0.85000
0.80000
0.75000
0.70000
0.65000
0.60000
0.55000
0.50000
0.45000
0.40000
0.35000
0.30000
0.25000
0.20000
0.45000
0.10000
0.05000
0.00000
-0.05000
-0.10000
-0.15000
-0.20000
~0.25000
-0.30000
-0.35000
-0.40000
~0:4%000
=0-50000
~0+55000
“0+60000
065000
=0+70000
-0.75000
-0.80000
'0-85000
-0.90000
-0-95000
=1.00000

O'T -

°SE =

1.913
.837

14 .7 MeV

1.5462E 0n
7.2698E-01
2.966KE-01
9.4187E-02
1.7787E-02
5.1054E-03
1.9512E-02
4, 0824E-02
5,9065E-02
7.0341E-02
7.4155E-02
7.1709E-02
6.4868E-02
5.5557E~-02
4 ,5445E-02
3.5805E-02
2.7486E-02
2.0948E-02
1.6325E-02
1.3508E-02
1.2207E-02
1.2055E~-02
1.2637E-02
1.3558E-02
1.4474E-02
1.5120E-02
1.5323E-02
1,50068E-02
1.4182E-02
1.2944E-02
1.1444E-02
9.6735E-03
8.4337E-03
7.3105E-03
6.6478E-03
6.5239E-03
6.9325E-03
7.7721E-03
8.8453E-03
9.8715E-03
1.0516E-02
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DIFFERENTIAL CROSS-SECTION IN MILLIBARNS PER STERADIAN
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