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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

le=ls have been identified. This is especially true for the medium

weight and heavy nuclei. When not aXL levels are included, the

calculation of the cross secti.cmfor 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 elastic.
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Abstract

Neutron differential elastic scattering cross sections and total

cross sections have been calculated for a Lmge numberof nuclides at

selected energies between O and 16 MeV. Comparison is made with e~ri-

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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IN’l!RODtETION

‘Iheincreasing emphasis 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 approxhnatel.y16 MeV. The cross section requirements

are mounting much faster than our ability to satis~ 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. ‘Ibishas 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 accpires kinetic energy only. When one measures

the differential elastic cross sections, one measures all.elastic processes

and this is precisely what is reqpired in application. Huwever, we now

know with certainty that at low neutron energies (below-5 MeV), and

for essentially 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, kinematica13.yit 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
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scattering in the reaction cross sectiono 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 nucleus. In general, such data are

not available for energies above a few MeV. Above about 5 MeV there are

usually so many open channels for decay of the conqxmnd nucleus that

decay through the entrance channel is negligible, and shape elastic

scattering dominates.

In this compendium we have calculated total cross sections and

differential elastic scattdng cross sections for neutrons on a lmge

number of elements with the purpose of prowidi.ngsome of the information

currently requ3red in the nation’s atomic energy proerELI% as reflected

by the latest edition of the NCSAG request compilation, WASH-10!X.

One of the authors (L. Rosen) served a termas a meniberof NCSAG

and has witnessed with dismay 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 scatterhg cross sections can be reliably calcu-

lated with the optical model for mass numbers below-20. However3 the

optical model calculations should indicate the trends reasonably well$

even for light nuclei.

C!.ALCULATIONS

All the calculations were made with a local optical model potential,

using average parameters. The parameters were obtained fioma systematic

study of the elastic scattering of polarized protons and from the fitting
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of lh-MeV neutron elastic scattering

contains six parameters and consists

potential and a spin-orbit potential

has the form:

data.2 The potential so deduced

of a real and imaginary central

of the ‘l!honmtype. The potential

V(r) = -Vf(r) - cWg(r) -Vsh(r)~.~ .

The real central potential is assumed to

type proposedby Saxon and Woods3 and is

and a diffuseness, a:

[ (.2+)]-’,f(r) = 1+ exp

have a radial

characterized

the potential

dependence of the

by a radius, R,

is peaked at the

surface and is characterized by a radius, R, and a width, b. It iS of

the form:

g(r) = -&b-&
[1+ 4%+91‘16

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

where XX is the pion (Comptonwavelength); and ~ is the Fauli matrix for

the nucleon, with s = (*/2)cJ;and ~ is the orbital angular momentum in

units of h.

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-O.33E (MeV); where E is the neutron energy in the cm.

w= 5.75 Mev
system

‘o = 1.25F

a = 0065 F

b = 0.70 F

Vs = 5.5 MeV



Wherever energy levels are known below the incident neutron energy,

compound elastic scattering calculations were performed. They are based
4

on the Hauser-Feshbach theory, and the penetrabilities given by the

above potential.
94

RESUL’IS

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 - 334

and presented in tabular form on the facing pages~ In all of the figures

the solid curves re~esent 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 scatterbg measurements.

Comparisons with experimental data are made whenever such data are avail-

able in BNL-400. ~ese comparisons should help the user to assess the

validity and reliability of the calculations ‘Iheyalso 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 nuclei, compound e~stic 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 probabi~ty.

The differential shape elastic and compound elastic cross sections,

‘beled %E
and aCE, respectively, have been integrated over h steradians

and the resultant partial total cross sections appear below the tables.

h addition, the optical model calculations give the total cross section,

‘T= ‘SE+ ‘CE+ ‘n$nS + an,2n+ ‘,$p
+ .... and 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

comparisons can be used to assess the accuracy of the total elastic and
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and tutal 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 welJ.as the energy levels

and level parameters used for the compound elastic scattering calculations

REFERENCES

1. H. Feshbach, C. E. Porter, and V. Weisskopf, IMys. Rev. 96, ~

(1954)\ and H. Feshbach, Ann. Rev. Nucl. Sci. ~, 49 (195=.

2. L. Rosen, J. G. Beer’y,A. S. Goldhaber, and E. H. Auerbach, Ann.

Phys. (NoY.)~ % (1965).

30 R. D. Woods andD. S. Saxon, Phys. Rev.fi, !577(1954).

4. W. ~user and H. Feshbach, ~s. Rw. ~ 366 (1952).
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Energy

0.50

1.00

2.00

3.00

4.00

5.00

6.OO

7.00

8.00

9.00

10.00

IJ.. oo

1.2.oo

13.00

14.00

15.00

6
Li

Energy Levels*

16.oo

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

except I ] values which are assumed.

u.

G.S. 1+

2.184 3+

3.560 0+

4$20 2+

5.350 1+

[16.630 1+

[17.400 1+

[18.370 1+

[1
90300 1+

[11.2.500 1+



Li6
C~~iNE(C.M.)

l. IJo OOo
0.90000
0.800U0
0.7000U
0.60cIOU
0.50000
o.4f30uo
0.3 QOO!I
o.20(lou
O.loouu
0. [10000

-0.10000
-0.20001J
-o.300ul’J
-0.4000[1
-0.5130ULJ
-0.6qoo0
-o.700ilu
-0.8oouu
-0.90000
-1.00000

0.S0 MeV

StiApE EL4ST1C

8.69792E-f32
8.02496E-~2
7.37894E-02
6.75983G-112
6.16760E-f12
5.611225F-02
5.06374E-02
4.55207E-02
4.06723E-n2
3.60920E-02
3.17800E-(12

2.77360E-f)2
2.396t71E-t12
2.045Z3E-q2
1.72126E-f)2
1.42410E-02

1.15377E-02
9.1!1267E-(!3
6.936(16E-u3
5.038noE-q3
3.4086jE-03

TOTAI- ELASTIC

2.32640E-01
2.22907E-UI

2.13784E-01
2.05263E-01
1.97337E-U1
1.8999@E-01
I,83242E-01

1.77062E-01
1.71458E-01
1 .66424E-01
q .61961E-01

1,.58066E-01
1.54745E-01
1.51994E-01
1.49817E-01
1 .48217E-U1
1.47199E-U1
j .46768E-01
1.4693i~-oi

1.47695E-U1
1.49069E-01

(,DSfGtlAS IN BA~OIS/STERADfAN.-

‘T = 2.156
‘SE = .456
aCE = 1.700

E
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Li6

GOSINE(C.M. )
l,l!nfloo
O.gnooo
0.t3nOO0
o.71100(l
0.6nou0
0.5nOO0
0.4n@O0
0.3nOO0
o.2flno(J
O.lnllilo
O.onouu

-0.lnOOU
-oo2fioclo
-0.3n@O0
-0.4nOO0
-0.5nOOU
-o.6noou

-0.7nOOU
-0.8nou0
-0.9nOU0
-1.onooo

(DSIGMAS

1.0 MeV

SHAPE ELASTIC

1.2B193E-01
1.14728E-01
1.02019E-O!
9.()()6~4E-02
7.t3~546E-02
6.83967E-f12
5.86868E-02
4.97240E-n2
4.1.50RlE-i12
3.4n389E-Q2

2.73168E-J2
2.13425E-[12
1.61j.68E-r12

1.16410F-IJ2
7.9A6.58F-(13
4.94526F-113
2.72911F-03
1.27040F-113
5.7z640F-f14
6.35586F-04
1.46520F-q3

TDTAL ELASTIC

2.50606E-01
2.33721E-01
2.18024E-01
2,03487E-01
1.90086E-01
1.77801E-01
1 .66617E-01
1.56520E-01
1.4750UE-01

1 .39551E-01
3.32670E-01
1 .2685SE-ol
3022109E-ol
1.18437E-01
j.15847E-01

-?.14350E-01

1013960E-01
1 .14696E-01
1.16577E-ill
1.19628E-U1
t.2387@E-01

IN B~RNS/STERADIAN

‘T = 1.894
%IE = .~oo.
aCE = 1.393

14



103

Ioi

I I I I I I I I I

Lf 1.0MoV

0

Fi~re 2

15



Li6
COSINE(C.M, )

I.lllloou
o.9nooo
0.8nOO0
o.7fioou

0.6noo0
0.5nOOU
o.4nooll
0.30000
o.2floou
O.1.floon
O.onoou

-0.louou
-o.2nooo
-0.3nOO(l
-oo4flooo
-o.5nol’)Ll
-0.67000
-oo7nooo
‘0.8000G
-o.9nooo
-1.ollnoo

2.0 MeV

s~/bpE ELASTIC
1.82572F-01
i,5&887F-O’t
1.36996F-fil
1.16849F-IIJ
9.84016F-02
8.161g31=-f12
6.64724F-112
5.29377F-U2
4.(19973F-n2

3.f163R6F-02
2.185~8F-n2
1.46395F-n2
8.99642F-03
4.92931~-t13
2.446351=-f13
1.5991)91=-03
2,28218F-03
4.63311.P-(13
8,63208F-n3
1.43077F-112

2.16670F-o?

TOTAL ELASTIC
2.799@~E-oi
2.52223E-01
2.26962E-01
2.04002E-01

1.83235E-01
1 .64574E-U1
3.47945E-01
1.33292E-01
1.20571E-01
1.09751E-01
t.00814E-01
9.37523E-02
fj.85705E-02
8.52840E-02
8.39192E-02
8.45136E-02
8.71159E-02
9.17865E-02
9.85982E-02
1.07637E-01
1 .19005s-01

(DSTGMAS TN BARNSISTERADIAN

‘T = 1.672
‘SE = .608
aCE = 1.064

16



●

lo:

102

10

L? 2.0 MoV

———

11 I I I I I I I
1.0 Q8 0,6 a4 Q2 o -0.2 -(k4 -Ci6 -0,8 -

COSINE 8
0

Figure 3

17



Li6

~cslhJl=(coMo)

l.onooLl
0.9nOO0
0.8nOO0
o.7flooo
0.6nOOU
0.5nOO0
clo4floou

0.3nOO0
0.2nOO0
O,lfloou
O.rlnooo

-0.l.nOOQ
-Oo2nOU0
-o.3nooo

-0.4nOO0
-o.5nooo
-0.6noO0
-007noou

-Oo8nO00
-0.9nOo0

-1.(lflooo

3.0 MeV

SHAPE ELAsTIC

2.17998E-01
1.85399&.01
1.56174E-01
1.3r1045E-01
1.06776E-nl
8.61681E:r12
6.80550E-(12

5.23008E-02
3.87966E-f12
2.74580E-02
1.82229E-n2
1.1049OE-O2
5.91231E-03
2.8n5(14~-n3
1.73432E-03

2.72068E-03
5.79679E-03
I.1oO63E-II2
1.84028E-f12
2.80490&-n2
400fI155E-02

TOTAL ELASII(’

2.82949E-01
2.48426E-oi
2.17552E-01
1..90027E-01
1.65590E-01
Io44024E-01
1.25148E-01
t,08814E-01

9c49018E-02
S.33215E-02
7.40062E-02
6.69125E-02
6.20175E-02
5.93178E-02

5.88274E-02
6.05765E-02
6.46102E-02
7.09878E-02
7.97812E-02
9.10752E-02
1.04966E-01

(DSIGMAS IN BAF?Ns/sTERAD[AN

:T = 1.581
#E = .680
CE = ●737
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Li6

COSINE(C.M, )
l.OnOOO
o.9nooo

o.8tlon@
o.7nooo

0.6nOU0
1).5fll)oo
lJ.4flrJo(l

o.3nooo
0.2nOO0
O.lnOOO
O.OnOOO

-0.lnOOO
-0.2nOO0
-0.3nOO0

-0.4nOO0
-0.5fiOO0
-o.6nOO0
-o.7fiooo

-o.8flot)o
-0.9nOO0
-1.OnOOO

4.0 MeV

SHAPE EL~sTIC
2.51987E-!ll
2.07906E-nl
i.7008?E-0~
1.37685E-nl
1.09987E-nl
8.63947E-IY2
6.64137E-112
4.96388e-f12
3.57440E-02
2.44729E-02
1.5630$E-02
9.07756E-03
4.7z3.15E-n.3
2.51227~-03
2.43955E-f13
4.52532E-r13
8.82188E-03
1.S4083E-02
2.43873E-02
3.58830E-02
5.Ot’1386E-02

(DSTGMAS IN BARNs/sTERADTAN

TOTAL ELASTIC

3.04047E-01
2.!J8081E-01
2.18702E-01
1.85022E-01
1.56288E-01
1.31874E-01
tQ11256E-01
g.40089E-02
7.97884E-02
6.8326?E-02
5.94219E-02
5.29314E-02
4.87656E-02
4.68823E-02
4.72822E-02
5000045E-02
!5.51233E-OZ
6.27443E-02
7.30022E-02
8.60583E-02
1 .02099E-01

% = 1.551
:SE x .’72’7
CE = .582

20
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Li6

cOSINE(C. M.)
Io(lfl(loo
oe9flooo
0.8n OO0
o.7noo0
0.6FOO0
o.5nlloo
o,411rlno
o.3qoolJ
o.2!looo
Ooln OOU
O. OnOOO

-0.lnOO(l
-0.211000
-oo3flclLlo
-o.4tlono
-0.5nOO0
-o.6noo0
-(1.7noo0
-0.8nof10
-0.9nOO0
-1.uilooo

S.O MeV

SHAPE ELAST[C

2.9z023E-01
2.32163E-!I1
1.8S169E-31
1.43163E-01
1.ln588E-11
8.41582E-02
6.2&?10E-n2
4.57242E-02
3.2i866E-02
2.16749E-92
1.37826E-n2
8.21324E-33
4.76562E-05
3.32098E-03
3.83241E-03
6.31557E-03
1.08407E-n2
1.75259~-n2
2.6531,2E-n2
3.80531E-02
5.232n8E-n2

TOTAL ELASTIC

3.36086E-01
2.73859E-01
2.22939E-01

t.81382E-01
1.47573E-01
1.20180E-01
9.81083F-02
8.04742E-02
6.65709E-02
5.58469E-02
4.78850E-02
4.23852E-02
3.91499E-02
3.80710E-02
3.91197E-02
4.23369E-02
4.78258E-02
5.57445E-02
6063015E-02
7.97496E-02
9.63831E-02

(DSIGMAS IN.6ARNs/sTERADIAN

‘T = 1.548
:SE = .763

CE = .465
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Li6

LCSTNI=(C.M. )
1.00000
o,9flooo
0.8nOOCi
o.7flooo
0.6nOO0
o.5nooo
o.4flooo
o.3nooll
o.2nooo
O.lfiooo
O.rlnooo

-0.lnooo
-o.2flooo
-0.3PQII0
-o.4p(loo
-0.50000
-0.60000
-U.TOI)OO
-0.8Poo0
-oe9no(lo
-1.oflooo

6.0 MeV

SHAPE FL4STIC
3.39147E-f)l
2.59331E-01
1.96678E-01
1.47764E-flq,

10098f12E-Oq.
8.05332E-(12
5.8j356E-02

4.11555E-02
2.84458E-n2
1.9~173~-92

1.24977E-@2
8.0g823E-t13
5.5853jE-03
4.75713E-1)3
5.52395E-03
7.89154E-1).3
1.19471E-02
1.78476E-02
2.58092E-c12
3.609$)3E-Q2
4.9fJ285~-1)2

TOTAL ELASTIC
3.73913E-01
2.91617E-01
2.26986E-01
t.76513E-01

1.37340E-01
1.07145E-01
8.40577E-02
6.65831E-02
5.35425E”02
4.40242E-02
3.73429E-02
3.30052E-02
3.06819E-02
3.01847E-02
3.14460E-02
3.45032E-02
3.94842E-02
4.65965E-02
5.61173E-02
6.83852E-02
8.37941E-02

(ostGtlAs IN EjARNs/$TERA~IAN

:T = 1.556
$iE = .793

CE = .347
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Li6
Ct)s,f~E(COM.)

l,onooll
o.9n(loo
0.8n OO0
o.7(looo
0.6noo@
cl.5flooo
o.4nouo “
o.3nooo
0.2n OO0
O.lnoou
O.onooo

-OolnOOO
-o.2porJo
-o.3nooo
-0.4nOO0
-o.5nooo
-0.6nOo0
-0.7nOo0
-0.8ROO0
-o.9nooo
-1.OnOOO

7.0 MeV
SHAPE ELASTIC

3.9n073E-ol
2.87641E-01
2.0$)961E-01

1.51579E-ol
1.08145E-01
7.62033E-02
5.3g193E-ci2
3.64459E-fJ2
2.48L55E-r12
1.68533E-(12

1.16074E-o?
8.39258E-03
6.74411E-03

6.3FI033E-03
7.17169E-r13
9.l~515E-n3
1.23131E-02

1.6g556E-f12
2.330s6E-02
3.16867E-0%
4.24726E-f12

TOTAL ELASTIC
4.18669E-01
3.13697E-01
2.34013E-01
1.74069E-01
1.29433E-01
9.65838E-02
7.27303E-02
5.568j4E-02
4.37353E-02
3.55932E-02

3.02890E-02
2.71325E-02

2.56639E-02
2.56159E-02
2.6R828E-02
2.94956E-02
3.36012E-02

3.94451E-02
4.73576E-02
5.77426E-02
7.10682E-02

(C)SIGMAS TN BARN~/sTERADIAN

‘T = 1.s62
:sE = .819

CE = .269
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Li
6

CGSINE(C.N. )

l.onooo
O,fjnl)ou
0.8nOO0
0.7nooU
0.6nOOo
O.sflooo .
0.4nOO0
o.3nooo
0.2n0UU
O.lnOUO
O.Ilnoon

-0.lnOOO
-o.2f!ooo
-0.3nOO0
-0.4nOOU
-0.5n@OU
-0.6nou0

-0.7nOOU
-0.8noo(J
-0.9POO0
-1.OnOOO

8.o MeV
SHAPE ELAsTIG

4,40728F-01
3.147111~-rll
2.21872E-01
1.54306E-fll
1.05822E-01

7.i6157E-O?
4.79647E-02
3.217022E-n2
2.15415~-r12
1.49397E-f)2

1.09894E-(12
8.834W5E-fi3

7.901E12E-03
7.84858E-Q3
8.51750G-f13

9.90247E=03
1.21199F-02
1.53854E-02
1,99951E-02

2.63100E-02
3,47435E-02

(DSrGMAS IN BARNsisTERADIAN

70TAL ELASTIC

4.65~98E-o$

3.37094E-01
?.42325E-01
f .73255E-01
1.23620E-01
8.85474E-02
6,42597E-02
4.78458E-02
3.70859E-02
3,03137E-02
2.63081E-02
2.42084E-02

2.34462E-02
2.36922E-02
2.48124E-02
2.68341E-02
2.99175E-02
3.43338E”02
4.04477E-02
4.87031E-02
5.96139E-02

‘T = 1.562
‘SE . .840
‘CE = .225
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Li
6

COSINE(C.N. )
l.onooo
O.gpouu
o.Onooo
0.7nOOU
0.6noo0
0.5nOO0.
o.4nooo
0.3nOO0
o.2no(Ju
O.lnOOO
O.OnO(10

-0.lnOOu
-0.2nO@0

-0.3nOf10
-(1.4flono

-0.snooo
-o.6nou0
-o.7fltJoo

-0.8nOO0
-o.9flooo
-1.OnOOO

9.0 MeV

SHAPE ELASTIC
4.88006E-01
3.38691E70t
2031510E-01
1.55646G-@l
1.02883E-01
6.69823E-tl?
4.32141E-02
2.801s8E-fi2
1.87172E-r12
1.33612E-02

1.05307E-02
9.24066F-03

8,84483E-n3
8.963845-f13
9.42937E-q3
1.024110E-02
1.15263E:02
1.35238E-@2
1.65515E-I?2
2.09952E-g2
2.72944E-g?

TOTAL ELASTIC
5.09157E-01
3.57536E-01
2.48565E-01
1.71323E-01
1.17512E-01
8.08245E-02
5.64790E-02
4.08697E-02
3.13020E-02
2.57915E-02
2.291r18E-02
2.16710E-02
2.14296E”02
2.18198E-02
2.26943E-02
2.40821E-02
2.61.550E-02
2.92014E-02
3.36f169E-02
3.98405E-02
q.84451E-02

(DSIGMAS IN BAfiNs/sTERADIAN

:T = W;
#E =
CE = .186
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Li
6

cOSINE(C.M. )

1.00000
11.gooon

0.80000
0.70000
0.60000
0.50000
0.40000
oo3000n
0020000
0s10000
o.000on

-0.10000
-0.20000
-0930000
-oo4000rl
-o.5ooon
-0.60000
-(1.7f)oo(l
-n.8oooo
-0.90000
‘@l.fJooon

10.0 MeV

SHAPE ELASTIC

5.3n3t8E-01
3.586EJjE-01

2.~8440E-01
1.55491E901
9.9s994E-02
6.244fl~E-02

3.88981E-02
2045643E-02

1..63634E-o2
1.20791E-112
I ,(lt4a3E-02

9.~0669E-03
9.47188E-03
9.65433E”03
9.88950E-03

1 .01860E-02
1.06865E-02
1.16373E-02
1.33668E-02
~.6268~E-02

2.u7892E-02

TOTAL ELASTIC

5,484~lE-Ul

3,74677E-ol

2.528t8E-ol
1.68634E-01
1.11609E-01
7.39512E-02
4,98974E-02
3,52f107E-02
2,67589E-iJ2
2,23371E-02
2.0361.6E-02
1.97646E-02
1.98674E-02

2.02g08E-02
2.088F!8E-02
2.16Q71E-02
2.289576-02
2.478n6E-U2
2,77446E-02

3,22641E-02
3.88924E-02

(OSIGMAs TN BARNS/STERADIAN

:T = 1.537
g : ::;;
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Li6

CIJSINE(C.11+.)

1.000nfl
0.90000
0.800flfl
0.70000
n.6onon
0.50000
().40000
0.30000
oo200011
f).loflrlll
ocnco(jn

Wo.looon
-n.2ooon
-0*30000
-o.4ooo11
-o.5ooorl
-rlo60f100
-0070000
-0.80000
-9.9ooon
‘1.(100G0

11.O MeV

SHAPE ELASTIC

5,67426E-01
~,7q6~9E-ol

2,427i6E-01
1.53929E-ol
9.54491 E-02
5.80367E-02
3.50282E-02
2.16349E-02
1.44427E-02
1 .10496E-O2
9.80328E-03
9.60739Ew03
9a?7882E-03
9.94179E.03

9.94923E-03
9.f12454E-03
9.7i875E~03
9.87937E”(j3

1 .06280E-02
t.2344gE-02
t.s4580E-02

TOTAL ELASTIC
5.62999E-ol
3,88268E-ol
2,549tOE-01
1,65024E-01
1.05720E-01
6,76938E-02
4,42362E-02
3.05244E-02
2,31200E-02
1.96056E-02
1,831.98E-02
1,81634E-02
1,84562E-02
1,88312E-02
1,91S73E-02
1.94817E-02
1.99894E-02
2.09746E-02
2.28215E-02
2,59938E-02
3,10314E-O2

(DsI.GMAs IN RARNs/STERADIAN

aT = 1.516
:SE = .867

CE = .131
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Li6

COSINE(C.M. )

a.000ofl
o.9nnon
0.80(IOfl
o.7onon
o.6onon
o.5onon
0040000
o.3ooon
o.2onon
0.10000
0.00000

-0s10000
-o.2ooon
-0.3onoo
-oo40non
-0.50000
-0.60000
-o.7ooo11
-0.80000
-0.90000
-Ionooon

12.0 MeV

sHAf’E ELASTIC
5.99b19~-ol
3.a68Q2E-ol
2,44606E-ol

1.51157E-01
$)elz413~-02
5.37995E-02
3.15708E-02
1.9q583E-02
z.28798E-02
1.02117E-02
g.46360E-03

9.54633E-03
9.80361E-03
9.89093E-03

9.68781E-03
g.235f)5E-03
8.6goooE-03

8.29549E-03
8.3S857E-03
g.236s6E”03
1.13282E”02

TOTAL ELASTIC
6,13203E-01
3,986j.oE-ol
2.55094E-ol
1.60662E-01
9.99157E-02
6.20332E-02
3.94096E-02
2.67165E-02
2.0251,0E-02
1.74755E-02
1.66924E-02
1.681nlE-02
1,71747E-02
1.74492E-02
1.75265E-02
l,74687E-o~
1.74644E-02
lo780n6E-02

1.88463E-02
2.I0441E-02
2,49116E-02

(i)sI~MAs IN BARNs/STERADIAN

aT = 1.b90
:SE = .865

CE = .112

\



103 I I I I I I I I I
z
~
G
a
a
w
1-
U)
a
Ill
a.
03
E
g
J
J
s
g
z
g
1-0 \.____—_.~
w
CO
I
% 10—
o
a
o
d
a
i=
z
;
u
k
=

1. I I I 1 I I I
1,0 0.8 0.6 0.4 0.2 0 -0.2 -004 -0.6 -0.8 -1,0

COSINE 8

Figure 13

37



-. 6
1.4i

C(3SINE(C.M. )

I.000(lfl
0.9(!000
O.aooon

0C700P0
0.60000
0.50000
().40000

o.3ooofl
0.20000
(101OOOO
0.000on

-0010000
-09200(ln
-0.3000(’I
*oo4000n
*0*50000
-0.60000
-0.70000
-0.80000
-0.90000
-1.flooorl

13.0 MeV

SHAPE ELASTIC
6,27827S-ol

3.95789E-01
2.44437E-01
1.4735(IE-01
8065432E-02
4.97211E-02
2.84722E-02
I,70596E-02
1.16021E-02
9.5126(IE-03
9.10853E-o3
9.33962E-03
9.5967%E-03
$1.57788E-03
9.1937QE-03
8.50Z61E-OS
7.66559E-03
6.91574E-03

6.537!)2E-03
6.85552E-03
8.22198E-03

TOTAL ELASTIC

6.4001.OE-01
4.06299E-01
2.53727E-01
1.55744E-01
9,42775E-0%
5.69702E-02
3.53677E-02
2.37038E-02
1.80782E-02
1.58920E-02
1.54564~-U2
1,57190E-02
1,60728E-02
1,62221E-02
1.60892E-02
1.57518E-02
1.53998E-02
1,53095E-02
1.58275E-02
1.73657E-02
2.04f147E-02

(DSIGMAS IN BAiNS/STERADIAN ‘- -

:T = 1.462
#E = .860

cE . .099
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Li6

COSINE (C. ?4. )

1,00000
0.90000
0.80000
0.70000
0.60000
0.50000
0,40000
0.30000
9.20000
0.10000
!) .00000

-0.111000
-(),20000
-0.30000
-o.4f)ooo
-0.50000
-iJ.60000
-0.70000
-0.8uOO0

-0.90000
-1.00000

lh.O MeV

6.5280E-01
4.0215E-01
2.4261E-01
1.4274E-01
8.1755E-02
4.5809E-02
2.5688E-02
1.5277E-02
1.0556E-02
6.9223E-03
8.7380E-03
9,0174E-@3

9.2139E-03
9.0752E-03
8,5444E-03
7,6949E-03

13,6859E-03
5,7344E-03
5.0967E-03

5.0568E-03
5.9200E-03

DSIGMAS IN BtvS/STERAD

:T = 1.433
SE = .851
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Li
6

COSINE (C.M.)
1.00000
o.9flfJ()~

0.80000
0.70000

0.60000
0.5%OOIJ
n.4’3fJo(l
0.30000
n.20(lorJ
n.inooo
n.o!-)ooo

-[1.10000
-0.20000
-0.30000
-0.4000(!
-0.5[1000
‘11.60000
-u.7no(l(l
-0.80000

-0.90000
-1.00000

:T =
SE =

15.0 MeV

6.7497E-01
4.n634E-01
2,3949E-oi.

1.3758E-01
7.6898E-g2
4.2082E-02
2.3175E-02
1.3746E-02
9.6835E-03
8C4088E-03
8,3539E-03
8,6131E-C13
8.7112E-03
8.4490E-03
7.8026E-03

6.8576E-03
5.7682E-03
4.7309E-03
3.9692E-03

3,7244E-03
4.2513E-n3

1, L03
;839

16.o MeV

6.9495E-01
4.0877E-01
2.3536E-@l
1.3202E-01
7.2039E-02
3.8549E-02
2,0907E-02

1.2423E-02
8,9422E-03
7.9438E-03
7.9499E-03
8.t453E-03
8,a286E-0~
7.7527E-03
7,0227E-03
6.0332E-03
4.9294E-03

3.8854E-03
3.0918E-oS
2.7500E-03
3.n724E-03

DSIGMAs IN BNS/sTERAD

1.373
.827
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Ensrgy

1.00

1.45

2.00

3.00

4.00

4.21

5.00

6.00

7.00

8.00

9000

10 ● 00

11.oo

12.00

13.00

14.00

15.00

3.6.00

Waxy LOvels*

(IOS 3/2-

0.478 l/2-

4.63 [/] 32-

6.54 [/] 32-

7.47 5/2-

9J5Q [3/2-]

10.80 r 3/2-1

‘*40 ~3/2-j

lb~oo [3/2-]

*Ene~ levels from NRC 61-5, 6-35,

except [ ] values which are assumed.
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Li7 1.0 MeV

CCSINE(C.M.) SHAPE ELASTIC <TOTAL ELASTIC

1.00000 1.C9624E-Oi 2.94539E-01
‘3.9000’) 9.83061E-C2 i L.90925E-01
0.83000 8.76293E-U2 \ 1.78274E-01
0.70000
U.60000
0.50003
0040009
0.30003
0.20000
J. 10000
J.000oo

-3.10303
-0.2000J
-’303Jooa
-0.40000
-3053000
‘~J.6i1000
-’).70000
-0.80000

7.75920E-02
6.81952E-Q2
5.94394E-92
5.13262E-C12
4.3858!IE-02
3.70377E-C2
3e08688E-02
2.53!556E-02
2.G5328E-CJ2
1.63157E-02
1.28002E-02
9.96271E-C3
7.8iC)36E-03
6.34962E-03
5.58922E-03
5.53712E-03

1.66556E-01
1.55749E-01
1.45833E-01
1.36793E-01
1.28617E-01
1.21299E-01
1.14834E-01
1.09223E-01
1..34468E-Ol
1.00577E-01
9.75595E-02
9.54292E-C2
9.42036E-02
9.39034E-02
9.45533E-02
9.61817E-(?2

-3.90000 6.20198E-03 ; 9.8821OE-O2
-1.COOOO 7.59289E-03 1.02508E-01

(DSIGMAS IN 8ARNS/STERADIAN

‘T = 1.771
:SE = , .4s8

CE = 1.098
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Li7

CCSINE{C.M.)
1.00000
3..90000
J.8000!3
9.7000!)
0.60000
0050000
‘3.40GO{I
J.30000
C.20000
0.10J’JO
0.00000

-0.10000
-0.20090
-’3.3GOO”3
-0.40090
-J.5oot)(l
-0.600L3d
-0.70000
-3.i301)ocl
-0.900G0
-1000000

1.4sMeV
SHAPE ELASTIC

1.Z9666E-C1
lo141!)2E-01
9.9599!3E-02
8.614i4E-C2
7.37162E-!12
6.23143E-02
5.19Z99E-02
4.256i)4E-C2
3.42962E-C2
2.68702E-02
2.C5583E-C2

1.5i787E-02
1.10421E-02
7.86148E-03
5.75182E-03
4.73U22E-03
4.8i566E-03
6.02894E-03
8.39257E-03
1.19307E-02
1.66693E-02

TOTAL ELASTIC
2.1OO97E-O1
1.91889E-01
1.75162E-C1
1.59851E-01
1.459@OE-01
1.33265E-01
1.21911E-G1
1.l1811E-91
1.02947E-01
9.5311OE-52
8.88998E-J2

8.37195E-C2
7.97834E-02

7.71119E-G2
7.57328E-C12
7.56812E-92
7.69996E-C2
7.9738+E-02
8.39555E-02
8.97176E-02
9.71OC3E-O2

(DSIGMAS IN 8ARNS/STERADIAN

:T = 1.610
$E = .477
CE = .906
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Li7

CCSXNE(C.M.)
1.09300
J.90009
‘1.80000
0.70000
00600043
0.50009
J.4!3CIO0
0.30009
0.2000!)
3.10300
0.00000

-O.1OL)O’.)
-.).20000
-’3.30000
-0.40000
-2.53001>
-0.6000’1
-a.7300d
-0.8000~
-a.9t)clod
-1.0J300

(DSIGMAS

:T = 1.516
$E = .510
CE = .78I.

2.0 MeV

SHAPE ELASTIC
lo5f)694E-01
1.30147E-01
1.il.347E-01
9.42394E-C)2
7.86615E-02
6.46454E-J2
5e21153E-02
4.L0361E-J2
3.13850E-02
2.31481E-02
1.63209E-02
1.09079E-02
6.92131E-03
4.38108E-O3
3.31406E-03
3.75361E-C3
5.73916E-03
9.31579E-03
1.45338E-02
2.14486E-02
3.01198E-02

[N EARNS/STERADIAN

TOTAL ELASTIC
2.22296E-31
1.98611E-01

‘ 1.77241E-01
i.58014E-01

; 1.40789E-!31
1.25448E-91
1.11897E-01
1.00063E-01
8.98932E-02
8.13533E-32
7.44265E-02
6.91131E-02
6.54295E-02
6.34079E-02
6.3@959E-22
6.45561E-02
6.78665E-02
7.31206E-02
8.04275E-02
8.99134E-02
1.01722E-01
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Li7

CCSINE(Cc M*)
1. GOCIO$J
“).90009
0080000
‘2070000
006 LIOOt!
3.50000
0.40000
9.30003
0.20002
0010000
000000:)

-f)olJll!3cl
-2.20000
-0.3060CJ
-0.43000
-3.5GCloo
-Oe6(m)OO0
-3.70000
-0.80000
-0.90000
-1.00000

3.0 MeV

SHAPE ELASTIC
1.89091E-C1
1.57203E-01
1.29473E-01
1.05399E-U1
8.45525E-C2
6.65781E-02
5.11824E-J2
3.81288E-t32
2.72325E-02
1.83556E-02
1.14021E-G2
6.31484E-33
3.O71O7E-O3
1.67986E-03
2.17893E-93
4.63213E-(33
9.12705E-03
1.57729E-02
2.46986E-C2
3.6C1511E-G2
4.99936E-02

(DSIGMAS IN EARNS/STERADIAN

“ TOTAL ELASTIC

1

2.54964E-01
, 2.18857E-31

1.87798E-01
1.61122E-01

: 1.3826’7E-Ql
1.18768E-01

‘ 1.02240E-01
; 8.83766E-02

7.69396E-02
6.77530E-02
6.06988E-02
5.57123E-G2
5.27781E-02
5.19277E-C)2
5.32364E-Q2
5.68217E-02
6.28421E-02
7.14962E-02

‘ 8.30235E-3Z
9.77052E-92

‘ 1.15867E-01

‘Ta = 1.473
#E = .571
CE = .678
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Li7
CCSINE(C.Mm)

1.03002
3.90000
Je80~OCJ
0.70000
U.6300U
0.5JO09
cl.4oood
0.30003
0.2000)
). 1000!I
0.00003

-O.1O2OJ
--3.2000!)

.
-0.30000
-0.40200
-o*59aJ3
-Oc6JOO~
-c.7oaocJ
-Om8JOO0
-0.9000.3
-1000000

4.0 MeV
SHAPE ELASTIC

2.38283E-01
1*88761E-C1
le4&I195E-01
lo15074E-01
8.813Z4E-02
6e63L24E-02
4e87448E-t)2
3.47242E-02
2.36907E-02
l*52124E-02
8a97166E-C3
4.75132E-03
2.42407E-03
1.94238E-03
3m32987E-03
6*67371E-03
1.21179E-02
lm98574E-02
3001329E-02
4.32262E-CJ2
5.94562E-92

TOTAL ELASTIC
3aQ3714E-01
2a48859E-01
2004190E-01
1.67947E-01
1.38660E-01
1.1511OE-O1
9*62942E-02
8mi4053E-32
6.98053E-02
6,1OO86E-O2
5a46651E-02
5a05475E-02
4m85387E-32
4.86234E-02
5a08793C-02
5.54711E-02
6c26459E-02
7e27303E-02
8*6128i3E-22
le033Z4E-01
le24887E-01

(DSIGM.AS IN BARNS/STERADIAN

‘T = 1.502
:SE . ,632
CE = .640
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Li7

CCSINE(C.Mo)
loooclol.1
d.9oooo
~08GOO0
5.70000
Q.6U005
3050000
0.40000
cl.3oood
0.200013
cl. 10000
0.00000

-0.10000
-0.20000
-0030000
-9.4ooa9 ‘
-0.50009
-Oe60000
-2.70000
-0.80000
-0.90000
-1.00000

(OSIGMAS

4.21MeV

SHAPE ELASTIC
2a52279E-Cl
lo96165E-01
1.52350E-01
lo17023E-01
8086690E-02
6.60Z91E-02
4.80681E-32
3.3S475E-02
2.30016E-02
1.47166E-G2
8m71243E-03
4.72734E-03
2060399E-03
2,27768E-C3
3-76600E-03
7m15968E-C3
lo26147E-02
2.03453E-02
3.06179E-02
4a37457E-02
6oO0838E-02

TOTAL ELASTIC
3.15844E-01
2.56184E-!I1
2.38119E-C’1
1.69572E-01
1.3881OE-O1
1.14401E-01
9.51703E-02
8.01700E-02
6.86525E-02
6.00470E-02
5.39398E-02

~ 5.00578E-02
~ 4.82549E-92
‘ 4.85002E-02

5.08683E-02
i 5.55319E-02
i 6.27560E-02

7.28942E-92
8.63873E-02
1.03764E-OL
1.25649E-01

IfN f3ARNS/STERAOIAN

:T = 1.512
#E = .644
CE = .636
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I

Li7
CCSINE(C.M.)

1.00000
.3.90009
0.80009
u.7~L)oo
9.6JOO”J
0.5000!)
0.40009
0.3!2003
3.20000
().10003
0000600

-~o~-Jo~o

-0.20000
-0.3GO02
-0.40000
-0.soaoa
-3.6000C
-0.70000
-0.80000
-3.90003
-1OOUOOJ

S.O MeV
SHAPE ELASTIC

3.0L)U53E-i?l
2.2624iE-01
lm68724E-Oi
1,24288E-01
9o02766E-02
6.45Q6,3E-02
4.52002E-02
3.09312E-02
2aG57L)ftE-02
1.32472E-02
8031375E-03
5.3i547E-03
3m96538E-03
4.12263E-03
5.77395E-03
9.0i790E-03
104O5I2E-92
2.).1572E-92
3m06954E-02
4a30933E-02
5m88385E-02

TUTAL ELASTIC (
3.66059E-91
2.86019E-01
2023792E-01
i.75832E-01
1.39219E-01
lol1561E-01
9m09172E-f)2
7e57329E-02
6.47839E-02
5.71336E-02

~ 5020954E-02
, 4a92019E-02

4e81789E-!)2
4e89243E-32

: 5e14909E-02
5.60725E-@2
6e29932E-Q2
7e27010E-02
8e57639E-92
1.02872E-01
1.24844E-01

(OSIGMAS Ilv BARNS/STERADIAN

aT - l:~s;
:SE =
CE = .622
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Li7

COSINE(C.Mo)
l.GOOOJ
3090Gi)0
0.80(IO{J
0.70000
0060009
tJ.5000J
“).40000
0.30000
0.20003
O*1OOOJ
0000000

-0.luooo
-0.20000
-0030000
-!I.4GOOC
-0050009
-().60000
-J.70000
-0.80000
-9.90000
-1.00000

6.o MeV

SHAPE ELASTIC
3e66268E-Gl
2m64927E-Oi
1.88899E-91
la32634E-01
9.164!)9E-02
6mZ3068E-02
4.17468E-02
2.76816E-02
1.83381E-02
1*23676E-02
8a77869E-03
6e88139E-03
6.24143E-03
6e64196E-03
8.05176E-03
1.05986E-02
1.*5467E-f32
2o02782E-02
2m82772E-02
3e91158E-02
5.34434E-i32

TOTAL ELASTIC

4.25548E-01
3.L7761E-01
2.36926E-31
1.771C15E-OL
1e33513E-ol
I.(I231OE-!)L
8.04348E-02
6.54752E-02

, 5m55598E-@2
‘ 4.92724E-02
; 4.55822E-02
. 4a37862E-02

4.34631E-02
; 4e44356E-02
, 4.67397E-02

5036014E-f)2
: 5.64186E-02 ~

6e4749(lE-92
7.63038E-02
9e19504E-!32

. le12724E-21
(DSIGMAS IN tIARNS/STERADIAN

:T = 1.s87
#E = ● 747
CE = .534
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Li7

CC.SINE(C.Mo)
i.0003J
“3.99000
0.80GOJ
0.70000
0.60900
0050000
0.40000
0.39003
0.2300J
~.~~ooo”
J.00G0O

-~o~()()~:

-0.20000
-J.30000
-o.4ooao
-U05JJOJ
-i)0600Q’l
-9.790clc
-0080000
-3e900G2
-1.00000

7.0 MeV

SHAPE ELASTIC
4e36947E-01
3.04973E-01
2.08817E-01
1.4GO09E-01
9,1t3444E-02
5.90448E-02
3.74735E-02
2.3917iE-02
le59113E-02
1.16019E-02
9.63445E-03
9.06557E-U3
9.29129E-03
9.98936E-03
1.10723E-O2
1.i6491E-02
1.49940E-02
1.85204E-02
2037604E-02
3m13466E-02
4.19983E-02

TOTAL ELASTIC
4e9241CIE-31
3053917E-01
2.52982E-91
lm80684E-01
lo29997E-01

! 9a53979E-02
! 7.25695E-02

5,81626E-92
4c96149E-02
4050060E-02
4.29429E-02
4e24697E-t?2
4.29950E-02
4.42349E-02
4.61683E-92
4a90022E-02
5.3E462E-02
509i959E-02

6079258E-02
8*02936E-G2
9a74617E-02

(DSIGMAS IN 13ARNS/STERAOIAN

‘T = 1.617
asE = .798
acE = .488
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Li7

COSINE(C.M.)
1,00000
no9000n
P.llon(ln
n.7ooon
n.6f10110
n.5ooon
~e41JfJtJfl

n.3onoo
0.20000
o.looon
0.000on

-n.loooo
-o.2ooon
-n.3ooon
-~.4i3n(lfl

-o.5ooon
-n.fionon
-1-l.7(l11(lfl
-n.8onoci
-o.9ooon
-l*o(loon

(DsI.Gt4As

~T = 1.623
‘SE = .836
“CE = .423

8.o MeV

SHAPE ELASTIC
4,y8810E”ol
3.3/331.3E-01
2.24320E-01
1.450n2E-01
9.12475E-02
5,605~9E-02
3e405t,lEw02
2.lf747E-02
1.43631E-02
1.136f)3E-02
1 .05490E-02
IsU8219E-02
1 .148i7E-02
1.2161.4E-C2
1.27620E-02
1 .~+030E-02
1.43834E-02
1.,61501 E-02
I .92740E=02

TOTAL ELASTIC
5.47937E-01
3.81284E-01
2,62843E-ol
1.803ilE-01
1.2424’4E-ol
8.73966E-02
6,42431E-02
5.057g9E-02
4.32633E-02
3,99794E-02
3.90779E-02
3.94409E-02
4.03818E-02
4e15666E-o~
4.29540E-02
4.47s07E-02
4.73794E-02
5.14588E-02
5.77973E-02

2,443~?Ew(J2 6;74014E-02
3.23833E-02 8,15105E-O2

[N BAf?NSiSTERADIAN
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Li7

COSINE(C.N.)

I.000on
0.90000
0080000
fl.70(lon
0.60000
oo5nnon
fl.4orlon
n.3ooon
O.?oorln
11.loflon
O.oorlorl

-n.toono
-0.200[)0
-(1.3onnn
-n.4oono
-11.5onorl
-0.60000
-n.7ooon
-fl,llooon
-n.9onnn
-1.().0000

9.0 MeV

SHAPE ELASTIC
5.5298gE-01
3.65555E”01
2.35697E-01
1.47678E-01
8.97264E-02
5.30467E-02
3,10897E-02
i.9o09iE-02
1.32564E-02
1 .12784E-02
l,t2$72E-02
1.20877E-02
I,2Y452E-02
~.T4848E-02
1.3161soE-02
1.34687E-02
1.33593E-02
1.37470E-02
1,52134E-02
1.84429E-02
2.42092E-02

TOTAL ELASTIC
5,93456E-01
4.00631E-01
2,66968E-ol
1.76246E-01
1.16372E-01
7.8334UE-02
5.54290E-02
4027039E-02
3.65375E-02
~,43289E-02
3.42638E-02
3.51383E-02
S.62263E-02
3,71.797E-02
3,79542E-02
3.87560E-02
4.000sIE-02

4.23143E-02
4.64843E-02
5,35195E-02
6.46764E-02

(DSJGMAS !N BAfWS/STERADIAN

:T = 1.616
#E = .863
CE = .342
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Li7

COSINE(C.M. )
I.clooon
r).9(’noo
o.81?oGn
().7r’lnon
oo60non
0.50000
oo~onon
no3!lnno
o.2ooon
ooiooon
n.000on

-0.looon
-(I*2UOO0
-o.3nnon
-n.4oonn
-(1.5flnorl
-0.60000
*n.7onon
-0,80000
-n.9ono(l
-1.onoon

10.0MeV

sHAPG ;LAsTIC

5.99760E-01
3.87013E-01
2,43248E-ol
1,,+8261E-Q1
8.74036E-02
S.0Q545E-02
2.8533tE”02
l,73158Evo2
1,24709E-02
~.12472EU02
1.17722E-02
1.283r14E-02
1.36989E-02
~040269E-02
1.37458E-02
1.3n040E-02
J.2ii96E-02
~,l~420E-02
1.1s366E-02
1.36595E-02
1.77~goE-02

TOTAL ELASTIC
6.337111E-01
4.i6255E-ol
2,69251E-ol
i,72n04E-01
1.09558E-01
7,10948E-02
4.87968E-02

I 3.70501E-02
3.18634E-02
3.04481E-02

f 3.091t4E-02
I 3.20312E-02
: 3.309t3E-02

3.37611E-02
3,401)95E-02
3.40443E-02
3.42734E-02

3.52840E-02
3.78397E-o~
4.290i9E-02
5.16895E-02

(DSIGMAS TN BARNs/S7ERADIAN

aT = 1.600
%3E = .380
aCE = .28s
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Li7

COSINE(C.M. )

1.00000
0.90000
0080000
oo7000n
0.60000
0.50000
0.40000
0030000
0.20000
0.10000
0.00000

-0.10000
-0020000
-0030000
-0040000
-0050000
-0.60000
-0070000
-0080000
-0.90000
-1?00000

11.0MeV

SHAPE ELASTIC
604f)453E.ol
4.03599E-01
2.47!$67Ew01
1,470!35Ew01
8,4405gE.02
4,70548E=02
2.62774E902
1.59637E-02
1,18937E”02
1.12036E=02
lc20058E=02
1.31176E-02
1.38654E=02
1.39451E=02
l,33222E~02
i.2i609E=02
1.07751E-02
9.59534E-03
9,i4663E”03
1.00347E=02
i.i?9379E-02

TOTAL gLASTIC
6,69714E-01
4e2g664E=l)i

2.69808E-01
1.67S88E-01
1.03362E-01
6.506S9E-02
4,362556-02
3.28!J40E-02
2,84839E-02
2.762S2E-02
2.83701E-02
2,953726-02
3,041J56E-02
3,08355E-02
3,06703E-02
3,01719E-02
2.97S1OE-O2
2.989866-02
3.13876E-02
3.5ioooE-02
4;219946-02

(DsIGtlAs fN BARNS\STERADIAN

aT = 1.578
>E = .089
CE = .244
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Li7

COSINE(C,M.)
1000000
0.90000
0080000
0.70000
0.60000
0050000

.0040000
0.30000
0.20000
0.10000
0.00000

●0.10000
-0920000
=0.30000
-0.40000
.0.50000
●0060000
90.70000
-0s80000
-0.90000
-1.00000

12.0 MeV

SHAPE ELASTIC
6.76841E901
4.16J89EW01
2,49~31E-ol
1,44403E.01

8.07937E~02
4.4o023Emo2
2,4~313Emo2
1.48570E-02
1.14537Ew02
io1120!5E-02
i.2fI160E=02
1,.3033gE=02
1.35762E*02
1.~4009E=02
1.2!5109E=O2
1.$0835E”02
9.42156E-03
7.92311E=03
7.06156E=03
7,37481E-03
9.45933Ew03

TOTAL OLASTIC
7.02133E-01
4,37849E-01
2,61J174E-01
1,61649E-01
9.66706E-02
5092S94E-02
3,09084E-02
2.912$26”02
P,54544E-02
t?.496S7E-02
2,58103E-O2
2,60707E-02
2,7!5770E-02
2,7(1720~-02
2,71081E”O2
2,63405E-02
2F54984E-02
2,516916-02
2,60045E-02
2.88345E-02
3.47513S-02

(DSIQMAS IN BARNS/STERADIAN

‘T = l:;;;
%E =
aCE = .207
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Li7

COSINE(C,M. )
1000000
0.90000
0080000
0070000
0.60000
0.50000
0040000
0.30000
0.20000
0010000
0*00000

-0.10000
●0.20000
-0*30000
40,40000
=0050000
=0.60000
-0.70000
-0.80000
-0.90000
~lsooooo

13.0 MeV

SHAPE ELA!3TIC
7.1oo81EwO1
4.26136E=01
2.48810E=01
1.40620E.ol
7.68031Ew02
4.09895Ew02
2.23901E=02
1.39468E=02
1.11044E-O2
1.09670E-02
1.18432E=02
t.26715E=02
1.29670E-02
1,25531Ew02
1.14696E=02
9.9o09f?E=03
8.13067E_03
6.51465Eu03
5.46!Jj58Emo3
g,44!J8~E-03
6.96532E=03

TOTAL
7.323
4.448
2,652
1.5!s5

9,065
!5,411
3.499
2.617
2,308
2.282
2,S63
2,4!90
2,49Y
2,478
2,407
2.302
2,198
2.140
2.187
2,414
2.P24

LASTIC
8E-01
9E-01
IIE-01
06-01

19E-02
OE-02
6E-02

16E-02
‘46-02
i3G-02
i9E-02
18E-02
oE-02

,9E-02
IIE-02
,5E-02
156-02
llE-02
)36-02
llE-02
!oE-02

(DSIGMAS IN BARNS/STERADIAN

:T = 1.s27
#E = .891

cE = .179
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Li7

COSINE(C,tl. )

1.00000
0.90000
0.80000
0.70000
0.60000
005000fl
0.40000
0.30000
0.20000
O*1OOOO
0.00000

-0.10000
-0.20000
-0.30000
-0.40000
-0050000
●0060000
~o*70000
●0080000
-0090000
-1.00000

4.0 MeV

sHApE 5LASTIC
7,41)650E=OI
4.33476E=01
2,46833Ea(Jl
io36064E”Ol
7.25714E~02
3080191E”02
2,06883E=02
1.3i56iE*02
1.07960E-02
i.07998E-02
1.15348E=02
i.2t206E~02
1.21524E-02
io15217E=02
1.03029E=02
8.68313E=03
6,92194Ew03
5.32816E=03
4.24929E-03
4.06819E”03
5.2n484Ew03

TOTAL RLASTIC
7,60774E-01
4,B0224E-01
2.614g9E-01
1,49302E-01
8.486676-02
4.96!528E-02
3.18470E-02
2,39744E-02
2,13822E-02
2,12499E-02
2,19400E-02
2,25708E-02
2.27?3876-02
2.23401E-02
2,14615E-02
2.03168E-02
1.921726-02
1,C15659E-02
1,887556-02
2.08163E-02
2,53292E-02

(DSIQMAS IN BARNS#STERADIAN

aT = 1.501
:SE = .886
CE = .159
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I

Li7

COSINE(C,PII. )
1.00000
0.90000
0.80000
0.70000
0060000
0050000
0.40000

0.30000
0020000
0.10000
0.00000

-O*1OOOO
-0020000
-0030000
●oc4001JfJ”
90050000
-0.60000
-0.70000

●0080000
-0.90000
-1000000

(DSIQMAS

1S.0MeV

SHAPE ELASTIC
7.693735~01
4.30901Ew01
2.43!J9~E.ol
1.30902E=01
6.6!783E”02
3.51097E-O2
!LO91O66E9O2
1.24501E-02
lco4991E=02
1.05S15EW02
1.11142Ew02
1014366E”O2
1.12136E*02
1.04004E=02
9.09997E=03
7a~9738Ewo3
5.823$6E-03
4.33941E-03
3.32705E”03
3.09475E=03
3.9n395E-03

TOTAL eLASTIC
7,876356-01
4.!J39!J1E-01
2,96663E-01
1.42688E-01
7.@0990E-02
4.54220E-02
2.89796E-02
2,200!57E-02
1.98365E-02
1.97601E-02
2.02802E-02
2.06453E-02
2.055105-02
1,99560E-02
1,89729E-02
1.78097E-02
1.67445E-02
1,61296E-02
1,63991E-02
1.81451E-02
2.!?2444E-02

!N BARNS/STERAIIIAN - -

‘T = 1.474
%E = .878
‘CE = .lhl
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Li7

COSINE(C.M. )
1.00000
0.90000
0080000
0070000
0.60000
0050000
0.40000
0,30000
0.20000
0.10000
0.00000

-0010000
-0020000
-0.30000
-0,40000
=0050000
-0.60000
-0070000
-0080000
-0990000
-1.00000

1.6.o MeV

sHApE ELASTIC
7.96376E=01
4,42-721E-ol
2039350E~OI
1.25299EmOl
6.37094E=02
3e22902E-02
1.76402E-02

1.18118s”02
1002029E-02
1.02500E_02
1.06139Eo02
1,06?47EIQ02
1.022f)9E”02
9.26336E-03
7,92!197E-03
6.38649Ew03
4.84618E=03
3,5177aE_03
2,62?99E_03
2.40g45E~03
3.l147BE~03—. —

TOYAL
8,132
4.965
2.!312
1.360
7,36!5
4,166
2.66o
2,047
1,866
1,858
1.890
1.900
1.867
1.792
1.688
1,976
1,478
1,424
1,456
1,621
2.001

!L4STIC
‘5E-01
;6E-01
14G-01
)5E-01
IOE-02
12E-02
19E-02
6E-02
2E-02

IOE-02
\3G-02
t7E-02
13E-02
‘2E-02
16E-02
4E-02

18E-02
19E-02
IoE-02
~7E-02
106-02

(D!31GMAS IN BARNS/STERADIAN

‘T = 1.449
asE = .869
OCE = .129
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Energy

4.00

7.00

8.00

9.00

10.00

11.oo

1.2.00

13.00

14.00

15.00

16.oo

Energy

G.S.

1075

2.43

3.d+

4.74

6.715

7994

9.10

Levels*

3/2-

~/2(+)

(5/2-)

(3/2+)

[/]32-

[/]32-

~/]32-

[/]32-

*
Ener~ levelsobtainedfrom NRC 61-5,6-71,

exce-pt[ ] valueswhichme assumed.
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Be9
‘ CO SIN E(Co M.)

1.00000
0.95000
0.90000
0.8500G
0.80000
0.75000
0.70000
0.65000
0.60000
0.55000
0.50000
0.45000
0.40000
0.35000
0.3000(J
0.25000
0.20000
0.15000
0.10000
0.05000
0.00000

-0.05000

-0.10000
-0015000
-0.20000
-0.25000
-0.30000
-0.35000
-0.40000
-0.45000
-0.50000
-0.55000
-0.60000
-0.65000
-0.70000
-0.75000
-0s80000
-0.85000
-0.90000
-0095000
-1.00000

)J.O MeV
SHAPE ELASTIC

2e76393E-01
2.34341E-01
1.97526E-01
1.65431E-01
1.37578E-01
1.13528E-01
9.28748E-02
7.52481E-02
6.03062E-02
4.77372ti-02
3.72561E-02
2.86041E-02
2m15460E-02
le58697t-02
lo13845E-02
7e92008E-03
5032506E-03
3m46626E-03
2.22763E-03
la50929E-03
le22672E-03
la30998E-03

1-70293E-03
2e36258E-03
3e25842E-03
4m37182E-03
5m69549E-03
7a23292E-03
8e9Y793E-03
1.10142E-O2
lo33147E-02
le59417E-02
1.89458E-02
2e23861E-02
2m63296E-02
3.o851OE-O2
3060322E-02
4o19624E-02
4.87375E-02
5.64602E-02
6*52393E-02

TOTAL ELASTIC
3.38771E-01
2e93271E-01
2.53462E-01
2-18777E-01
lo88695E-01
1.62733E-01
1.40451E-01
1.21442E-01
1005335E-01
9o17890E-02
8.04956E-02
7*11729E-02
6e35661E-02
5.74455E-02
5m26054E-02
4.88622E-02
4060537E-02
4.40380E-02
4m26Y22E-02
4.19114E-02

, 4.16084E-02
I 4*17121E-02

4.21675E-02
4.29344E-02
4.39871E-02
4.53139E-02
4a69163E-02
4088088E-02
5.1018oE-O2
5035830E-02
5065542E-02
5.99935E-02
6.39742E-02
6.8580,0E-02
7039057E-02
8.00568E-02
8.71490E-02
9e530f18E-02
lo04673E-01
1,15390E-01
1.27617E-01

(DSIGMAS IN BARNS/STERADIA&

‘T = 3..621
‘SE = g.60S
CCE = .576

81J
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Be9

COSINE(COM. )
1.00000
0.90000
0,80000
0.70000
0.60(jI)u
0050000
0.40000
0,30000
0.20000
O.1OOO(J
0.00000

-0.10000
-0020000

-(),30000
-0.40000
-0.50000
-0.6000U
-u.700fJ~”

‘O080UOU
-0.90000
-1.00000

7.0 MeV

SHA~E ELASIIC TOTAL ELASTIC
5.06664E-u1 5.40945E-U1
3,26572E-I.’1 ~.56U69k-01
2001621E-u1 ; 2.29279k-01
1.18156E-LJ1 2,43594t-ul
6045286E-i,2 I 8,85359t-u2
3.Z3975E-U2 5,53V90k-UZ
1.51911E-U2 il,74950t-u2
7,89327E-u3 2,97258k-02
6.72237E-u3 il,82536t-U2
80B8413E-U3 3.02480k-02
1.23796E-’J2 $,36898k-02
1.58564E-~2 ~.72203k-02
1.84937E-IJ2 #,00249k-u2

1099129E-U2 4,17454k-U2
2.o1o8!$E-u2 4,24124t-02
1.93955E-~J2 4,23970t-u2
1.83689E-~2 4.2376Zk-lJ2
1,78727E-UZ &.33L07k”02
1.89776E-b2 4,64354t-u2
2.29641E-u2 s.32612t-U2
3.1311OE-U2 6,55922t-u2

(DsIQMAs IN-aiR~S/sT:kADIAN

:T = 1.674
&3E = .764

CE = ● 307
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Be9

COSIVE(C.M. )
1.(!0000
0.90000
0.90000

0.70000
0,60000
00501100

‘0.40000
!).30000
0.20000
0.10000
U.oouoo

-0.10000
-0.20000
-0030000
-0,40000

-0”50000
-0.6000U
-0070000
-0.80000
-0090000

8.o MeV

SHA3E ELAs\l:
5.66880E-’1
3.56278E-L1
2.14526E-1-1
1.22245E”I-11
6.49761E-L’2
3o19540E-~2
1.51987E-~2
8.93851E-~3
~.50365E-L3
1,14+94E-’2
1.52740E-~2
lo870f37E-~2
2,09608E-’-2
2.16988E-u2
2.09670E-~2
1091242E-~2
1.68001E-u2
1.48656E-~2
l,4413UE-~J2
le67444E-~2

TBTAL ELAS~Ic
; !3.95137t-o~
1 3.81036~-Ul

2.36851k-Ul
S,42869t-U3
8.44U2Uk-U2
5,05349t-u2
3,3$861t-U2
2.64170E-U2
ii.591511i-U2
2.86d97t-02
3.23854k-U2
3.58690E-U2
3,82722t-U2
3.92773k-02
3.89545k-U2
3,77u52E-u2
~.6226.0k-U2
3.54892t-U2
3,67388k-U2
4,15u25t-u2

-1.00000 2.33668E-~2 5016240E-02
(DSI.GMAS.IflM@!QAiI~N

‘T = 1.664

\
:SE = .809
CE = .249

\
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Be 9
COSIVE(CoM. )

1.00000
(J.90UOU
0.80000
o.7~oou
().60000
0.5000U
0.40000
0.30UOII

0“20000
0.10000
0.00000

-0.looou
-L.200C’U
-(J*3r)(jou
-L.40UOU
-U.50UOU
-0.60000
-0.70000
-0.80000
-G.9UUUU
-1.00000

9.0 MeV

SHAaE ELAs~12
6.21875E-~1
3080866E-’1
2.23548E-:11
102q277E-..l
6,46581E-~2
3o15327E-~2
1.55287E-~2
j.0U233E-~2
1.03951E-.2
1.34842E-~z
1.72c36E-~2
2.02593E-I-2
2.19502E-’.2
2.zu263E-,2
2.05904E- z
1.gu3u9E-U2
1.49786E-~2
1.22806E-’-2
f.09868E-~z
1.23457t-L2
i.78064E-i 2

TOTAL ELASTIC
6.46U55k-Ul
4,01625t-ul
2.42328t-ul
1.4156uk-ul
8.08$J72k-U~
4.7034ut-u2
3,05U53t-U2
2.46318k-U2
2.47582t-u2
2,77U62t-U2
3.13795k-02
S,44814t-U2
3.63134t-U2
3.66348k-uz
3.55671t-u2
3035322t-112
d.12177k-uL
2.95634k-U2
2.97662t-U2
3,33u45t-u2
4,1987Uk-tiZ

(DSIGM4S IN 3ARNS/ST=RAiJIAN

‘T = 1.651
0#E = .842
CE = .T08

I

I

I
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Be9

CO SIVE(C. M,)
l.ool)oo

0 “90000
0080000

I 0,70000
~ 0,60000

0.50000
O04000G
0.30000
0.20000

I
0.10000

U“ooooci
-0. j.000o
-0,20000
-0.30000
-0.40000

-O”5000U
-0.60000
-0.70000
-0.80000
-0.9000U
-1.00000

10.0 MeV

SHASE ELAsTIC
6.74680E-:-1
4.o1967E-~1

,2.29660E-’-11
1.2450GE-111
6.35224E-2
3.09330E-’I2
1.j9411E-b2

1.12469E-~2
1.19871E-”2
1.49984E-:2
1.83037E-,2
2.(17547~-’s2
2.17874E-:2
2,12552E-’I2
1.93204E-u2
1.63849i-.2
i.30510E-~2
1.01013E-~2
8.49298E-~3
9.36073E-~3
1.40Z48E-~2

TOTAL ELASTIC
6.96144k-Ul ‘
4.20359t-ul
~.46U29k-01
i.39507t-ul
7,758g4k-U2

I 4.43330t-u2
2.88624k-UZ

] 2.38265k-U2
2,4335Uk-U?
ii.72~llk-uZ
3.04718t-u2
3.29674t-u<
3.41353t-u2
3,38349k-U2
d.22+16k-UZ
2.97849t-uZ
2,71171k-U2
2.51U84k-u2
2,48624t-UZ
2,77527k-u2
3.54881k-U2

(D_s.J&q~s. iN_9AR~S/ST5f?ADl~

OT = 1.638
asE = .867.
‘Ce = .181..
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Be9
14.0 MeV

COSINE (C.M.)

1*00000 8.7961E-01
0*9000U 4.64i9E-01
0.80000 2.3499E-Oj
0970000 1.1381E-0~
0060000 5.3742E-02
0*50000 2.6924E-02
0.40000 1.7114E-02
0.30000 1.5116E-02
0020000 1.5963E-02
0S10000 1.7175E-02
0*00000 1.7687E-02

-O*1OOOO 1.7198E-02
-0*20000 1.5786E-02
-0.30000 1.3690E-02
-0.40000 1.1209E-02
-0*50000 8.6469E-03
-0s60000 6.3149E-03
-0*70000 f4.5446E-03
-Oc80000 3.7193E.-o3
-0.90000 4.3116E-03
-1*00000 6,9283E-03

DsIGMAS IN BNS/iTERAD

:T = 1.593
SE “ .917

96..
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Ener~

1.00

1.50

2.00

15.00

16.00

*
Energy

except

~lo

Energy Ltwels
*

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10●00

I.1.oo

12.00

13.00

14.00

G.S.

0.717

1.74

2.15

3-59

4.77

5●ld

5.I.6

5.18

5.92

6.04

6.88

6.97

7.48

7.56

7.78

8.89

9.70

10.70

levels obtakd from NRC 61-5,6-91,

[ ] values which are assumed.

3+

1+

0+

1+

2+

(2+)

(2-)

(2+)

J+)

2+

4+

1-

[13+
2+

0+

2-

2+

[13+
[13+
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~lo

COSINE(C.M. )
l.OnOOO
0.9nOO0
0.8tIOO0
o.7flolJo
0.6~000
0.5nOO0
().4fJt)oo
0.3t1000
0.2f1000
O.lnOOO
O.OnOOO

-0.lnOOO
-o.2nooo
-0.3nOO0
-o.4f)ot)o
-0.5nOO0
-0.6nOo0
-Oo7nOo0
-o.8nooo
-o.9nOO0

-1.OnOOO

1.0 MeV

SHAPE ELASTIC

1.36769F-01
1.25390E-01
1.14889E-01
1.05223E-01
9.63543E-02
8.82500E-02
8.08802E:02
7.42194E-02
6.824s9E-02
6.29418E-02
5082928E-02
5.42879E-02
5.09198E-02
4.81843E-02
4.6f1804E-02
4.461n2E-02
4.37788E-02
4.35944E-02
4.4f1676E-02
4.5z122E-02
4.70444E-02

TOTAL ELASTIC

2.48373E-01
2.34781E*01
2.22469E-01
2.11337E-01
2~01298E-01
1.92274E-01
1084200E-01
1077022E-01
1.70695E-01
1..65185E-OI
1.60468E-01
1056531E-01
1.53369E-01
to50987E-01
1~49400E-01
1.48634E-01
1.48722E”OI
1.49709E-01
i.5i648E-01
1.54603E-01
1.58648E-01

(DSfGMAs IN BARNs/sTERADIAN

> = 2.227
USE = .871
CE = 1.319
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~lo

cCSINE(C.M. l
l.onooo
0.9nOO0
0.8nOO0
0.7nOoll
0.6noOU
Uo5nO00
lJ.4ntJoo
o.311000
o.2nooo
O.lnOOO
O.OnOOU

-OolnOOU
-0.2nOO0
-0.3nOO0
-0.4nOO0
-0.5nOO0
-o.6nooU
-o.7nooo
-0.OnOOO
-o.9nooo

1.50 MeV

SHAPE EL~STIC
1.42610E:nl
1.23741E-01
1.07081E-01
9.24299E-02
7.96086E-02
6.84596E-02
5.88456E-07
5.06482E-02
4.37677E-f12
3.81217E-02
3.36446E-02
3.02870E-02
2.80i47E-02
2.68083E-f12
2.66624E-02
2.7P)853E-112
2095981E-02
3.27343E-02
3.7f1394E-f12
4.25704E-1)2

-1.00000 4.93953E-112
(DSTGMAS IN BARNs/sTERADIAN

TOTAL ELASTIC
2.40190E-oi
2.18199E-01
1.9906iE-Oi
1.82468E-01
1.68148E-01
1.55862E-01
1.45407E-01
1C36611E-01

{ 1029332E-01
1.23459E-01
1.18908E-01
1.15624E-01
1.13579E-01
1.12771E-01
1.13224E-01
1.14988E-01
I*18137E-U1
1.22773E-01
1.29020E”01
1.37028E-01
1.46976E-01

:T = 1.873
$JE = .6’73
CE = 1.115
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~lo

COSINE(C.M. )
l.OnOOO
o.9rlooo
0.8nOO0
0.7noo0
0.6noo0
o.5nooo

o.4nooo
0.3nOO0
0.2nOO0
O.lnOOO
O.OnOOO

-Oo111ooo
-0.2nOO0
-o.3flooo
-0.4nOo0
-0.5nOO0
‘0.6nOO0
-o.7nooLl
-0.8noo0
-o.9noo0

-1.oflooo
(DSTGMAs

2.0 MeV

SHAPE ELASTIC

1.61112E-01
1.31873E-01
1.07180E-01
8,64590E-02
6.92038E-02
5.49705E-(12
4.33742E-02
3.40899E-02

. 2C68288E-02
2.13760E-02
1.7J5471E-f12
1.52060E-(12
1.42586E-02
1.465(12E=02
1,63640E-02
1094184E-o2
2.38659E-02
2.97911E-02
3.73093E-02
4.65645E-02
5.77289E-02

TOTAL ELASTIC
2.54715E-01
2.21390E-01
1.93515E-01
I*70352E-01
t~51253E-01
1.35655E-01
1.23075E-01
1*13102E-01
1005400E-01
9.96969E-02
9.57876E-02
9*35269E-02
9.28294E-02
9.36664E-02
9.60643E-02
1oO0103E-01
1005915E-01
Ic13684E-01
lo23644E-01
lo36081E-01
I .!51331E-01

IN BARNs/siERADIAN

:T = 1.734
#E = .5’76
CE = 1.035
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COSINE(COH. )
l.OnOOO
0.9nOO0
0.8nOO0
fJ.7flt)oo
0.611000
(1.5no(lo
(1.4fil)oo
o.3fiooo
0e2nO00
O.inooo
O.OnOOO

-0.lfiooo
-0.2noo0
-o.3nooo
-rjo4fiofjo
-o.5ntJoo
‘0.6noo0
-0.7nOo0
-0.8nOO0
-o.9flooo
-1.onooo

3.0 MeV

SHAPE ELAsTIC

2.24954Eo01
1.66489E-01
1.20585E-01
8.5~OSOE-02
5.8191OE-O2
3.824z6E-02
2.38932E-02
1.39909E:02
7.56056E-03
3.88789E-03
2.3n5s3E-03
2.38006E-03
3.80062E-03
6.38862E-03
1.011885E-02
1.4g593E-02
2.li676E-02
2.89801E-(12
3.87582E-f12
5.09522E-02
6.60966E-02

I (DSfGMAS TN BARNS/SiERADIAN

TOTAL ELASTIC

3.15081E-01 ,
2.51127E-01
2.01022E-01
i.62376E-01
1.33117E-01
1.11468E-01
9.59177E-02
8.51974E-02
7.82646E-02
7.42829E-02
7.26083E-02
7.27751E-02
7.44846E”02
7.75951E-02
R.21129E-02
8.81852E-02
9.60940E-02
1.06251E-01
1.19195E-01
1.35590E-01
1.56223E-01

‘T = 1.6i’8
asE = .526
‘CE = .9L8
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~lo

COSINF(C.M. )
l.onooo
0e9nO00
0.8noo0
o.7nOO0
o.6noo0
0.5nOO0
0.4noo0
0.3nOO0
0.2nOO0
O.lnooo
OoOnOOO

-0,10000
-0.2nOO0
-0.3nOO0
-0.4noo0
-0.5nOOo
-0.6nOO0
-0.7nOO0
-0.8nOO0
-0.9nOO0
-1.OnOOO

4.0 MeV

SHAPE ELAsTIC

3.03879E-01
2.10565E-O1
io4n775g-ol
8.98790E-02
5.39425E-02
2.96452E-02
1.42086E-02
5.33359E-03
1.14736E-03
1.57666E-04
1.213z9E-03
3.47004E-03
6.36155E-03
9.57405~-ct3
1.30246E-02
1.6s425E;02
2.13527E-02
2.7f)627E-02
3.46496E-02
4.49504E:02
5.89527E-02

(DSTGMAS IN BARNs/sTERADIAN

TOTAL ELASTIC

3.86548E-01
2.87392E-01
2.13159E-01
lo58923E-01
Io205ilE-01
9.44122E-02
7.76947E-02
6.79406E-02
6.31880E-02
6.18828E-02
6.28372E-02
6.51951E-02
6.84022E-02
7.21811E-02
7.65107E-02
I1016094E-02
FJ.79213E-02
9.61065E-02
1.07034E-01
1.21778E-01
1041621E-01

‘T = 1.6811
aSE = .563
CCE = .843
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~lo

COSINE(C.M. )

1.00000
0.90000
0.80000
0.70000
0.60000
0.5000n
0.40000
(l*300011
0020000
0.10000
O.olloon

-0.10000
-0020000
-0030000
“(),4001J(J

-0050000
-0060000

-o.7ooog
-0,8000fl
-0.90000
-1.00000

S.0 MeV

SHAPE ELASTIc
3.80454E-01
2.52705Ew01
1.60484E-01
9.SQ869E-02
5.27798E-02
2.558r)6E-02
1.0n840E-02
2.8348eE-03
1.Ufi846E-03
2.51094E-03
5.698f)4E”03
9.40766E-03
1.2884SE-02
1.57343E-02
\.78865E-02
1,.956~4E-02
2.12551E-02
2.36986E-02
2,T8617E-02
3.4Q293E-02
q.62926E-02

TO1’AL ELASTIC
4.52984E-01
3.19612E-01
2.23143E-01
1.55456G-01
1,09875E-01
8.n9309E-02
6041767E-02
5.60303E-02
5,36493E-02
5,48273E-02
5.79f196E-U2
6,172406-02
6.552!j3E-02
6.8g497E-02
7.19792E-02
7.49137E-U2
7.83501E-02
8.31677E-02
9005205E-02
1.01836E-01
1.18823E-01

(DSIGMAS TN BARNS/STERADIAN

aT = 1.682
~sE = .(i211

ccE = .’723
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~lo

COSINE(C.M. )
1.CCCOC
C.90CCC
C.accoc
C.7CCOC
C.6CCOC
C.50COC
C.4CCCC
C.3CCOC
C.2CCOC
C.lococ
C.cococ

-C.lccoc
-C.2COOC
-C.30COC
-C.4CCOC
-C.5CCOC
-C.6CCOC
-C.7CCOC
-C.8CCOC
-C.90COC
-1.COCOC

6.o MeV

SHAPE ELASTIC
4.49796E-C1
2.85463E-C1
1.77276E-C1
1.01509E-C1
5.2842$JE-C2
2.38939E-C2
8.83994E-C3
3.12914E-C3
3.24819E-C3
6.53928E-C3
1.1055IE-C2
1.54482E-C2
1.88751E-C2
2.09328E-C2
2.16C06E-C2
2.11991E-C2
2.03573E-C2
L.99890E-C2
2.12746E-C2
2.56485E-C2
3.47907E-C2

TOTAL ELASTIC
5.1OI2SE-O1
3-44612E-01
2.28559E-OL
L.49904E-01
9.90E6CE-C2
6.854L5E-02
5.23214E-02
4.57835E-02
4.53516E-C2
4.83275E-C2
5.27413E-C2
5.72364E-c2
6.09786E-02
6.35871E-C2
6.50821E-G2
6.58466E-C2
i5.660C4E-02
6.83847E-C2
7.25571E-C2
8.07979E-C2
9.51284E-02

(DSIGNAS IN OARNS/STERADIAN--

CT = 1.6’71
0
SE = .684

aCE = .506
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~lo

COSINE(C.M.)
1.CCCOC
C.90COC
c.eococ
C*7CCOC
C.6CCOC
C.5000C
C.40COC
C.3000C
C.20COC
C.lococ
C.oococ

-C.lococ
-C.2000C
-C.30COC
-C.40COC
-C.50COC
-C.60COC
-C.7CCOC
-C.80COC
-C.sccoc
-1.(?OCOC

7.0 MeV

sHAPE ELASTIC
5.13COIE-C1
3.20963E-C1
1.90774E-C1
1.05754E-C1
5.31860E-C2
2.33971E-C2
9.O61O2E-C3
4.66%84E-C3
6.12654E-C3
1.04496E-C2
1.55320E-c2
1.99717E-C2
2.29401E-C2
2.40848E-C2
2.34581E-C2
2.14658E-C2
1.88314E-C2
1.65722E-C2
1.59845E-C2
L.8636ZE-C2
2.63655E-C2

TOTAL ELASTIC
5.58217E-CL
3.61730E-01
2-28286E-01
lo40859E-01
8-65003E-02
5.53766E-C2
4.00545E-02
3.49533E-02
3.59324E-02
3-99786E-02
4.497C3E-C2
4095007E-C2
5-2746CE-C2
5.43693E-02
5.44516E-02
5e34453E-02
5*21458E-C2
5.16777E-02
5.34963E-C2
5.94C36E-02
7.15821E-02—

(DSJGMAS IN BARNS/STERADIAN

‘T = 1.658

‘SE = .736

‘CE = .422
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~lo

COslNE(C.M. )
1000000
0090000
0-80000
0,70000
0.60000
0,50000
0W40000
0.30000
0,20000
0.10000
o~ooooo

-OQ1OOOO
-0,20000
-0,30000
-t),4(Joo(J
-0050000
‘0.60000
-().70000
-0,80000
-0.90000
-1000000

8.o MeV

SHAPE ELASTIC
5.72771E-01
3,48319E-01
2.01246E-01
i.08521E-01
5,33J67E-02
2.34653E-02
1000533E-02
6.73877E-03
9.00500E-03
l,37081E-02
1.87329E-02

2.27442E-02
2.50080E-02
2.52662E-02
2.36501E-02
2.06238E-OP
i.69490E-02
i.36675E-02
i,20940E-02
10382OOE-O2
2.07221E-02

TOTAL ELASTIC
6,07447E-01

, 3.79182E-01
2.29377E-01
1.34672E-01
?.8CJ358E-02
4.709386-02
3,28947E-02
2.90140~-02
3.08968E-02
3,53771E-02
4.03288E-02
4.44132E-02
4.68997E-02
4.75414E-02
4.64915E-02
4042523E-02
4.164816-02
3.98181E-02
4.02253E-02
4.46827E-02
5.53981E-02

(DSIQMAS IV 8ARNS/STERADIAN

‘T = 1.6)J8
0
SE = .779

“CE = ●3ti
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~lo

COSINE(C.M, )
1.00000
0.90000
0.80000”
0,70000
0,60000

0050000
0,40000
0.30000
0.20000
0,10000
0,00000

-0,10000
-0020000
-0,30000
-0,40000
-C1050(J00
-0.60000
-0070000”
-0.8ooo0
-0090000

9.0 MeV

SHAPE ELAsTIC
6.31858E-01
3,72845E-01
2.09200E-oi
1.09843E-01
~.30540E-02
2.37250E-02
1.14209E-02
9.00557E-03
1.16717E-02
1.62556E-02
2.07563E-02
2.39998E-02
2.54095E-02
2.48516E-OZ
2.25364E-02
1.89588E-02
1.48678E-02
1.12564E-02
9.36610E-03
1.07008E-02

-1,00000 1.70467E-02
(DSIGMAS IN BARNS/STERADIAN

TOTAL ELASTIC
6.59178E=01
3.96858E”01
2.30921E001
1.29945E”01
7.20006E~02
4,18263E-02
2.89015EW02
2.60370E”02
2.8395SE=02
3.2799@Ew02
3.7241OE”O2
4.05440E-02
4.21338E”02
4.18831E-02
4.00171E902
3.70601E902
3.38144E-02
3.13621E”02
3.10872E”O2
3.47140E”02
4.43677E”02

‘T = 1.642
cJcJe = .815
~cE m .242
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~lo

co;mg~rb )

0:90000
0,80000

0“70000
0“60000

I 0*50000
().40000
0.30000
().2()()()0

O*1OOOO
O*UOOOO

-U.lr)oou
-0020000
-0.3 C)OOU
-0.40000
-().5()()()0
-0,60000
-0.70000
-U.8(J(JOIJ
-0,90000
-1.00000

10.0 MeV

SI+9PE EL As TIC
6.92116E-U1
3.95484E”01
2.15086t-oi
L.(19864E-01
5.22792E-02
2.40019E-02
1.29560E-02
lo13027E-02
1.40608t-02
1.81648E-02
2.18248E-U2
2.40968E-u2
2.4S997E-U2
2.33348E-U2
2.0?j785E-U2
i.68251E-U2
1.Z7647E-02
9.z8503E-03
7.48863E-03
8.71919E-03
1.45921E-d2

TOTAL ELA$TIC
7.15U59E-01
4.15397E”U1
2.32966E-U1
1.2634aE-(Jj
6.77826E=(J2
3.87987E-U2
Z.T2349E”U2
2.52046E-IJ2
2.770z~E”u2
3.~65z7E”Ijz
3.52617E-02
3.75847E”u2
3.82417E*02
3.7z367E-02
3.48574Ewo2
3D1622UE”U2
2.82681E-u2
2.576$4E-U2
2.53668E-U2
2.86324E-02

~ 3,75359E-U2
(DSIGMAs IN BARNS/S~ERADIA~

‘T = 1,639

*sE = .84!5

aCE = .198
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#()

COSINE(COM, )
1.00000
0.90000
0.80000
0.70000
oo60000
o“~oooo
0“40000
().30000
o “2001J(I
0“10000
0“00000
-O”1OU(JO
-0020000
-()*30(JO(J
-0”40000
-0”50000
‘o .60000
-0”70000
-0’80000
-0”90000

TOTAL EL ASTIG
7.7438 UE” U1
4.34119E-.04
2.34718E”U1
I..22911E-01
6.4278$E”oz
3.68196 E-(J2
z.66886E”02
Z.53668E-u2
2.T7770E-U2
3.if1352E”u2
3.3628eE”u2
3.48849E”02
3~4635uE”u2
3.30158E-02
3.03616E-u2
2.7~602E”02
ZO’?(]533E=U2
2*18655E-02
2,16563E”02
2*47912E”02

11.0 MeV

SHAPE ELASTIC
7.54155E-(J1
4.Z6759E-01
2.19252E-01
1.u87z8E-ol
5.u9669E-02
2.41366E-02
1.d4662E-u2
l*34809E-U2
1 .61245E-~2
1.952~3E-02

2’21611E-U2
2.33710E-u2
2.29825E-02

2~11299~-g2
i08z3g2E-i]2
1.44772E-U2
1.07q09@2
7.67255E-U3
6.~9077E-03
7“43139E-93

‘1 “00’llY31Gt4AS INIBfi;i?:~~:ADIAt ”30381E=i2

aT = 1.638
asE = .870
aCe = .171
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~lo

COSINE (C.Y,)
Iocooon
11.g!loon
O.ano(lo
oe7noon
il.6f1000
o.5nooo
0441000”

fi.3noon
o.2noorl
0,10000
o.onooo

-o$inooo
-G.20000
-CJ.30000
-0.40000
-o,5nooo
-o.6nooo
-0.70000
-0.8f1000
-0.90000
-l,rlooon

~T =
SE =

12.0 MeV IJ4.OMeV

8,1724E-01 9.d287E-01
4,3661E-01 4.7136E-01
2.2197E-01 2.2362E-ol
l,n671E-ol l,0075E-ol
4,9284E-02 4.51)70E-1)2
~.A134E-Ij2 2.3577E-(J2
1.5852E-02 1.7895E-02
1.5425E-02 1.6269E-02
3.,7811E-02 1.9QI.6E-(12
2.0385E-02 2,08L5E-02
2,1949E-02 2004(llE-(12
2.2110E-02 1.8T89E-(12
2,0907E-02 1.6354E-02
1.8592E-02’ 1,35118E-112
I,5521E-02 1.0612E-02
f 02125E-02 7.96s3E-n3
6.8603E-03 5,7849E-03
6.3352E-03 4.3548E-03
5.z544E-03 3.9892E-03
6.S195E-03 .5.1544E-03
1.1274E-02 8.5369E-03

DSIGMAS IN f3NS/STERAD

1.637 1.632
.892 .924

121J

16.o MeV

1.f1599E 00
4.9764E-01
2.2084E-01
9.3243E-02
400404E-02
2.2465E-02
1.8840E-02
1.9560E-02
2,f1346E-02
1.9821E-[]2
1.7953E-02
1.5220E-02
1.z180E-02
9.2849E-oJ
6.8259E-03
4.9455E-f13
3.6X73E-03
3.0599E-(J3
3.!L071E-0$
3.9778E-03
5.9946E-n3

1.618
.944
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~lo

COSINE (C. M,)
1.00000
!I ,90000
rJ.8fIOO0
o.7nooo
0.60000
0.50000
@.4!looo
0.30000
0.?0000
o.lnooo
0.00000

-5.10000
-n.2nooo
-n,3000f!
-q,&(loo(’l
-oo5000fl
-0.6DOOP
-n.7(looo
-fl.80000
-0.90000
-i.finooo

:T =
SE =

13.0 MeV 1S.0 MeV

8.8058E-01 1,0039E 00
4.5491E-ol 4.8547E-ol
2.2340E-01 2,2261E-01
1.0400E-01 9.6947E-02
4.7284E-02 4.2654E-02
2,3942E-02 2.3078E-02
1.7f108E-02 1.8545E-02
1,7037E-02 1.Q137E-02
1.Q080E-02 2.0337E-02

2,r1803E-02 2.0~68E-02
2.1328E-P2 I,9250E-02
2.r!531E-02 1.6996E-02
1.8635E-02 1.4186E-02
1,5987E-02 1,1266E-02
1.2937E-02 8.5661E-03
9.9n46E-@3 6.3043E-03
7.1966E-03 4,6206E-03
5.2424E-03 3.6355E-oJ
4.5513E-03 3.5172E-03
5.7939E-03 4.5528E-03
9.8707E-03 7.2208E-03

DSIGMASIN 6NS/STERAD

1.636 1.628
.910 .935
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#

Enerw

1.00

1.28

2.00

3.00

4.00

5.00

6.OO

?.00

8.00

9.00

10●00

11.oo

12.oo

13.00

14.00

15.00

IJ5.oo

G.S.

2.14

4.46

5 ●O3

6.76

6.81

7.30

7.99

8.57

8.%

9.19

9.28

9.87

10.26

10.32

10.61

I.1.oo

Erx?rgyIavels*

3/2- U..46

l/2- u .68

5/2- U..97

(1/2 )- 12.20

(7/2-) 13●I.6

(3/2+) 14.02

(5/2)[-1 lh.55

[/]32- 15.09

(5/2)C-~

5/2(-)

7/2+

5/2+

[/]3 2-

[/]32-

[/]32-

[/]32-

[/]32-

[/]32-

(5/2+)

(3/2-)

[/]32-

[/]32-

[/]32-

~1]3 2-

[/]32-

+
Energy levels obtained from NRC 61+, 6-107,

except [ ] values which are assumed.
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#

COSINE(C.tI. )

I.000on
fJ.9ofluo
(!.8f100fI
(1.7or!nll
11.6onorl
0.5000!!
rl.4oono
C.300U0
rl.20!’loo
n.ionoo
n.000ocl

-o.innoo
-0.20!100
-0.30000
-n.4onoo
-o.51J@orl
-0.60000
-o.7onoo
-n.8ooon
‘=0.90000
-1000000

(DSIGMAS

ET = 1.467

1.0 MeV

SHAPE ELASTIC
1.6721DE”01
j,532f)2E-01
1040411E”01
I .28763E-01
f.1818aE*ol
l,08621E-ol
1.0Do05E-01
9.228765-02
8.54227E-02
7.93696E-02
7.40930E-02
6.956?8E-02
6.S7539E-02
6.26Q61E-02
6,02242E”02
5.$477gE-02
5.73996E-02
5.6989fE-02
5.72483E-02

TOTAL ELASTIC

2.88591E-ol
2.7053UE-01
2.54448E-01
2.40154E-01
2.27480E-01
2.t6276E-01
2.064~6E-01
1.97789E-U1
1.9(1306E-01
1.8389dE-o~
1.785nOE-01
1.74088E-o~
1.7f!637E-01
1.68148E-01
1.66635E-01
1.66133E-01
1.66691E-U1
1,68380E-01
1.71286E-01

~.8~841E-02 i,7!j5t3E-Oi
5.9B07f)E-02 1.81188E-01

IN BARNS/STERADIAN

‘SE = 1.093
aCE = 3,37b
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*11

COSINE (C. M.)

I.000on
(1.90!loo
().801100
p.7nrlotJ
(!.60000
~.5fJ131Jn
(!.40000
fi.3ooon

(’.2ouo!l
(?.lnnon
O.flnnoo

-Ooioflofl
-n.2onrIn
*fi.3ofloo
-n.4onoo
-0.50000
-0060000
-0.70000
-fI.8onon
-0.90000
-1.(looon

1.28MeV

SHAPE ELASTIC
1,6(3302E-01
1.491~5~-ol
l,32052E-ol
1.Z6963E-01
l_.03667E-01
9.20198E-02
8.18858E-02
7.3J459E-02
6.56957,Ew02
5.9q4~5,Ewo2

s.4315nE-02
5.02428E-02
4.?~76fF-02
4.50751E-02
4.3y117~-02
4.~6688E-02
4.~s403E-02
4.59808E-02
4.8+548E-02
5.L9367E-02
5.64$06EW02

TOTAL ELASTIC

2.85471E-01
2.61187E-01
2.40065E-01
2,21757E-UI
2.05954E-01
1,92384E-01
1,80813E-01
1.71039E-O1
1.62895E-01
1.J56246E-01
1050986E-01
1.47044E-01
1.44376E-01
1.42969E-01
1.42839E-01
1.44033E-01
1:46627E-01 ‘
1.50727E-01
1.5646@E-01
1,64(I19E-01
1.73579E-01

(D.SIG14AS [N BARNS/STERADIAN

‘T = 2.205
~sE = .917
‘fCE = 1.288

,
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CC)S[NE(C.M. )

i.nooon
n,gooon
0.80000
oo70f!orl
r.60000
(1.5ollorl
n.41jolJn

0.30000
P.20UO0
(’I.1OOOII
o.~nooo

-n.ioono
-0.20000
-Ij.3ooorl
-0.40000
-fl.5onoo
-n.60~Oo
-fl.70’)llfl
-0.80000
-r.9nooo
-1.000on

2.0 MeV

SHAPE ELASTIC
1.9232SE-01
1.55528E-01
I,248g4E-01
9.96136E-02
7.89639E”02
6,23031Ew02
4,90744E-02
3*87819E”02
3.1OO67E-O2
2.53932E-02
2,16479E-02
1.95358E-02
1.88777E-02
L.9S475EW02
2.14695E-02
2,46160E-02

2.90053E-02
3.46997E-02
4.18032E-02
5.0d6DlE-02
6.d8533E-02

TOTAL ELASTIC
3,10859E-ol
2.664g6E-ol
2.29963E-01
2.00147E-01
1.76064E-01
1.56855E-01
1.43777E-01
1.30195E-01
1.21576E-01
1.1!j488E-01
1.11590E-01
1.09631E-01
1.09447E-01 ‘
1.lo960E-01
1.14172E-01
1.19166E-01
1.26105E-O1
1.35233E-01
1046872E-01
1.61427E-01
1.79387E-01

(IIS]GMAS TN BARNS/STERADIAN

:T = 1.899
SE = .672

~cE = 1.227
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#

COSINE(C.M. )
1000OQO
0090000
0080000
0970000
0.60000
0.50000
0.40000
0.30000
0020000
O*1OOOO
Oeooooo

-().10000
90020000”
-0.30000
~o*40000
-0950000
-0.60000
-0.70000
-0080000
●0090000
=1.00000

3.0MeV

SHAPE ELASTIC
2.52185E-01
1,83977Ew01
1.30954E=01
9.~!5146E=02
6.03890E=02
3.86092E=02
2.34832E-02
1.39715Em02
7.6669~Ewo3
4.77611E=03
4.10313EIDo3
5.03!514E=03
7.12943E=03
1.Q102oE=o2
1.38174E902
1.8?795E-02
2.36238E=02
3.o1096E*02
3.fJl14BE=02
4.81278E”02
6.07462E=02

TOTAL RLASTIC
3.63885E”01
2,862466-01
2,260036-01
1,801O5E-O1
1.4!J916E-01
1,21165E-01
1.03921E-01
9.25508E-02
8,57048gw02
8.22888E-02
8,14473E-02
8.25478E-02
8,51673E-02
8,908i3E-02
9,42S48E-02
1.00836E-01
l,09i50E-ol
1.197006-01
1,331636-01
1.51)397E-01
1.724466-01

(D!41Gt4As IN BARNS/S7ERADIAN

‘T
~~~ z “’”x:;g

aCE = 1.085
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~11

COSINE(C.M.)
i.000on
0.90000
oo8clflo17
0070000
0.60000
Il*50000
n.4ol?oo
0.300!30
P.2of;oo
O.loron
0.000(ln

-O.1OCOO
-0.20000
-(1.3onocl
-G.40(lorl
-r,.5Uooo
-0.60QUn
-0.70000 ‘
-G.8000fl
-n.9f)cPo
-1.[)0000

(DS[GMAS

‘T = 1.7111

4.0 MeV

SHAPE ELASTIC
3.i9961E-01
2.L8224E-ol
1.4z86gE-ol
8.86341E-02
5.1c)552E-02
2.63657E-02
1.14096E-02
3,56947E-03
7.04888E-04
1.U9998E-03
3,41922E-03
6.66990E-03
l,o1704E-02
1.35235E-02
3.65933E-02
1.94868E-02
2.2537DE-02
2,629~5E-02
3,14952E-02
3.90917E-02
5.02053E-02

!TOTAL ELASTIC
4021920E-oi
3.lo631E-ol
2.28054E-ol
1.684n2E-01
1.26801E-01
9.91689E-02
8.21031E-02
7.28002E-02
6.89833E-02
6.88431E-02
7.09899E-02
7,44130E-02
7.84488E-02
8.27542E-02”
8.72868E-02
9.229f10E-02
9.82831E:02
1.06058E-01
1.16680E-01
1.31498E-01
l,52t64E-01

IN BARNs/STERADIAN

CTSE u .<70
aCE = .962
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~11

COSINE(C.?4. )

~.coooo
P.90000
c.80f)otl
I-J.70POC
0,61)000
o.5onun
0,400110
o.3@noo
F,2001-10
O.lorlon
0.00000

-0.loc(ln
-n*211f)oo
-P.3orloo
-0.40000
-0.500[10
-0060000
-n.7o090
-(!.800aQ
-n.9ocon
-1.coo(lo

(DSIGMAS

S.0 MeV

SHAPE ELASTIC
3.85892E-U1
2.sj427E-(11
1.55574E-01
8.96305E-02
4.647Q4E-02
2.U2822E-02
6.35304E-03
8,93945E-04
8,98258E-(14
4,U2699E-03
8.51616E-03
Io31022E-02
I,69619E-02
1.96649E-02
2.11355E-02
2.16231E-02
2.16788E-02
2.21377E-02
2.41059E-O2
2,895~9E-02
3.82949E”02

TOTAL ELASTIC
4.68664E-01
3.25.578E-01
2.23354E-01 .
1,52701E-01
1.06071E-01
7.734i38E-02

6.I!5839E-02
5.48427E-02
5.40027E-02
5.66521E-02
6.09859E-02
6.57272E-02
7.00662E-G2
7,36136E-t12
7.63663E-U2
7.86847E-02
8.127g3E-02
8.52083E-02
9.188s5E-02
1.031g2E-01
1.21067E-01

lN BARNS/STERADIAN -

‘T = 1.6760
#E = .610
CE = .758

IJ.lo



103

102

lo

I

I 1 I I I I I I I

\ B“ 5.0 MoV

./--<
_—

~
-. /-

I I I —

‘1.0 0.8 06 0.4 Q2 O -Q2 -a4 ‘0.6 ‘Q8 - Lo

COSINE 6

Figure 61

Ill



~11

COSINE(C.M. )
l.n(ll)ol)
11.gooon
0.80000
oe7000n
no600f10
flo5GOO(’I
fl.4oQoo
8.30000
o.2Qfloo
C.lorloo
0.00000

-f?.ioo(Jo
-0.20000
-n.3ooon
-0.40000
-0.50000
-0.60000
-oe7fJooo
-0.80000
-n.9onoo
-1.olloon

6.o MeV

SHAPE ELASTIC
4,48337E-IJ1
2.8i762E-01
1.67212E-01
9.14994E-02
4.42902E-02
l,75046E-02

4985259E”03
1.47217E-03
3.64834E-03
8,59578E-03
1.429L3E-02
1,93458E-02
2.29065E-02
2.45842E-02
2.43987E-02
2,2741!$E-02
2.U3438E-02
1.826&13E-02
i.789!l(IE-02
2.08964E-02
2.92871E-02

TOTAL gLASTIC

5.1251.7E-01
3,38581E-01
2.18741E-ol
1.39212E-01
8.924f16E-02
6.04572E-02
4.6371(JE-02
4.19844E-U2
4.34944E-02
4.80614E-02
5.36331E-02
5,88114E-02
6.27526E-02
6.50964E-02
6.59170E-02
6.56932E-02
6,5z94LE-02
6.598r)4E-02
6.94190E-02
7,7715~E-02
9.34675E-02

(OSIGMAS IN 8ARNSiSTERADIAN

:T =:.1.650
#E = .658
CE = .573
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&

CO$INE(C.M. I
1.00000
f).9onoo
0.80000
(1.7(loi)o
0.60000
O.sonon
(1.40000
fl.3oooo
n.zooon
“0.10080
o.000no

‘=0.looorl
-n,2000fl
-@.3ooon
-n.4ooo@
-n.!500nfl
-n.6onon
-n.7ooon
-n.8ooun
-0.90000
-1.000on

7.0 MeV

SHAPE ELA”STIC
5.U9447E-01
3.oQ633E-01
l,773~fE-ol

9.33056E-02
4,32874E-02
t.65815E-02
5,270Q2E-03
3.52121E-03
7.08735E-03
1.29317E-02
1.89531.E-02
2.37~41E-IJ2
2.66464E-02
2.72479E-02
2.57j38E-02
2.25419E-02
1.85768E-02
1.49994E-02
1.33270E-02
1.54215E-02
2.350~lE-02

TOTAL ELASTIC
5.61932E-01
3,55616E-01
2.188nOE-01
1,31644E-01
7,93848E-02
5.1061SE-02
3.85764E-02
3.59880E-02
3.89856E-02
4.44992E-02
5.f14t18E-02
5.5351_6E-02
5,85447E-02
5.971.46E-02
5.902(12E-02
5.7(J219E-02
5,A6742E-02
5,333k32E-02
5.481,56E-02
6.14049E-02
7.59Qn5E-02

(DSIGMA$ lN BAf?N~/STERAE)IAN

:T = 1.63s
USE = .705
CE = .461

UJ-i
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~11

COSINE(C.M. )

l.f)ooon
@.9enoll
0.8G000
n.70(lon
P.6000!I
n.50(lo13
Q.4oontl
o.3or)cn
I-J02CO(I0
0.10000
n.000oc!

-o.lonon
-0.20000
-0.30000
-o$4000n
-0.s(lll(ln
-fl.6@oon
-0.70000
-P.80000
-(1.9ooon
-loo@ooll

8.o MeV

SHAPE ELASTIC

5.?1538E-01
3.3.57f4E-ol
j .85762E-01
9.45546~.02
4.27754E-02
I*67408E-02
6.82301E-03
6.31044E-03
l,05881E-02
1.65495E-02
2.21798E-02
2.62622E-02
2.q777E-02
2,777~2E-02
2.52686E-02
2.12311~E-02
1.65312E-02
1.23639E-02
j..U2525E-02
1.20802E-02
2.u1236E-02

TOTAL ELASTIC
6,08129E-ol
3,67599E-ol
2.14~25E-01
1.21193E-01
6.79228E-o~
4,0807(lE-02
3000879E-02
2.89847E-02
3.285nlE-02
3.85659E-02 ‘
4,41144E-02
4.82786E-02
5.04397E-02
5.044S5E-02
4.853J5E-02
4.52963E-02
4.16787E-02
3.90025E-U2
3.90153E-02
4.396S8E-02
5.67156E-02

(DSIGMAS “TN BAQN?/SYERADIAN

‘T = 1.630
‘SE = .747
acE = .321
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~11

COSINE(C.M. )
1.00000
0.90000
0.80000
0.70000
0.60000
0050000
0.40000
0.30000
0.20000
0010000
0.00000

-0,10000
-0.20000
-0.30000
-0.40000
-0050000
-0.60000
-0.70000
-0080000
-o,900tJo
-1.00000

9.0 MeV

SHAPE ELASTIC
6.37539E-01
3,612n7E-!Il
1.92849E-01
9.504s6E-!12
4.23156E-112
1.746BOE-(12
9.02526E-03
9.46389E-03
1..393t52E-o2
1.942118E-02
2,41259E-02
2.70891E-02
2.79142E-02
2.66071E-02
2.34813E-02
1.91137E-02
1.433&5E-112
1.02533E-!12
8.27334E-03
1.015s5E-02
1.80602E-02

TOTAL ELASTIC
6.65601E-ol
3*85446E-01
2.14583E-01
1.15091E-01
6.11832E-02
3.54795E-02
2.64049E-02
2.63717E-02
3.0!5118E-02
3.57971E-02
4.04355E-02
4.34653E-02
4.4489dE-02

I ::%%::;
3.71283E-02
3.32041E-02
3.02985E-02
3.00067E-02
3.43946E-02
4.61225E-02

(DSIGMAS IN BARNs/STERADIAN

‘T = 1.633
CJ
USE = .785
CE = .2111

1.48
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*11

CO~INE(CoM.1

1000000
0.90000
0.80000
oo7000n
0060000
0.50000
0.40000
0.30000
0.20000
0010000
0000000

-0010000
~oo20000
-0030000
-0040000
-0.50000
-0960000
-0,70000
-0080000
-0.90000
-1.00000

10.0 MeV

SHAPE ELASTIC
7.07638E=Ol
3.86209E=01
1.98660E”Ol
9,47705Emo2

4.17547E-02
1.84793E”02
i,15597E=02
1.27191Ew02
~070088Emo2

2.16143E=02
2050633E.02
2.67107E~02
2.64141E-02
2.43422E=02
2.08744Ea02
l,65632Emo2

i.21.4ooE~02
8.54843E-03
6.9963!5E-03
9,01773E-03
1.65399E-02

TOTAL ELASTIC
7.30253E-01
408S436E-ol
2.15715E-ol
1,10394G-O1
5,63973E-02
3.241996-02
2.49792E-02
2,575006-02
2.97643E-02
3,42034E-02
3.79966E-02
3.929986-02
3.I?1696E-02
3.73$32E-02
3e42939E-02
3,0!J037E-02
2.67826E-02
2,41716E-02
2.40916S-02
2.82451E-02
3.91!J41E-02

(D.SIGMAS IN 13ARfUS~STERADIAN - -

CT = 1.641
%3E = .821
‘CE = .188

150



103_ I I I I I I I I I

B“ 10.0 MoV

102–

10–

1, I I I I I I I I I
LO OB 0.6 0.4 02 0 -c12 -0.4 -0.6 -0.8 -1.0

COSINE0

Figure 66

151

—



~11

COSINE(C.t4. )
1,00000
0.90000
0080000
0.70000
0.60000
0.50000
0040000
0.30000
0.20000
0910000
0000000

-0010000
-0.20000
=0030000
-0.40000
●0.50000
=0.60000
-0070000
90.80000
-0.90000
=1000000

11.0 MeV

SHAPE SLASTIC
7.81477E=01
401O819E”O1
2.03347E=Ol
9.37450E*02
4.09298E”02
1.94939E=02
le41011E=02

1.581116=02
1.96755E=02
2.31754E~02
2*52169E=02
2s55011E-02
2*41436E=02
2.14620E”02
la78756Em02
i.a8783E=02
1.00604E=02
7.15985E=03
6.1323BE=03
8.23116Ew03
1.50927E=02

TOTAL (?LAsTIc
7.99014G-01
4,2~5$3E-01
2.16266E-Ot
1.O!S51OG-O1
5.19195E-02
2,09385E-02
2.41464E-02
2,!J5610E-02
2,?2168E-02
3,f!!5909E-02
3,45903E-02
3.49166E-02
3,36849E-02
3.12119E-02
2.792t)9E-02
2.43228E-02
2.1oso2E-o2
1.89248E-02
1.90518E-02
2.29352E-02
3.263aOE-02

[DSI(3MAS IN BARNStSTERADIA~

‘T = 1.6s2
%E = .853
‘CE = .l&2
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+
... . .. . . . . . 12.0.MeV

CC SIN E(C. M.)
1.00000
0.90000
0.8000tl
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0010000
0.00000

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

SHAPE ELASTIC
8.56744E-01
4.34293E-01
2.06939E-01
9.21733E-02
3.99278E-02
2.04176E-02
1.64470E-02
1.85344E-02
2.18245E-02
2;41430E-02
2.47879E-02
2.37951E-02
2.15147E-02
1.83862E-02
1.48431E-02
1.12995E-02
8.18733E-03
6.02346E-03
5.49450E-03
7.55064E-03
1.35043E-02

TOTAL ELASTIC
8.70652E-01
4.45868E-ol
2.17062E-01
1.01360E-01
4.84829E-02
2.85232E-02
2.42185E-02
2.60554E-0.2
2.91669E-02
3.13771E-02
S.19856E-02
3.10292E-02
2.88572E-02
2.59072EW02
2.26146E-02
1.94051E-02
1.67424E-02
1.52101E-02
i.56173E-02
1 .91259E”02
2.74123E-02

(DSIGMAS IN 9ARNs/STERADTAN

‘T = 1.661
:SE = .883
CE = .110

.. .
.“” .“”
.-, .,.

. .
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+

CCSINE(C.M. )
1.00000
0.90000
0.80000
0,70000
0.6000CI
0.50000
0.40000
0.30000
0.20000
0,10000
0.00000

-0,10000
-0,20000
-0.30000
-0.40000
-0.50000
-0.60000
-t).7fJrJoo
-0.80000
-0.90000
-1.00000

13.0 MeV

SHAPE ELASTIC
9.31735E-01
4.56092E-01
2.09361E-01
9.00813E-02
3.872j2E-02
2.11368E-02
1.84322E-02
2.07329E-02
2,33660E-02
2.45320E-02
2.39061E-02
2.18216E-02
1.88183E-f12
1.54182E-02
1.20418E-02
9.00968E-03
6.59429E-03
5.1OO91E-O3
4.96461E-03
6.85658E-n3
1.17966E-02

TOTAL ELASTIC!
9.4298iE-ol
4.65383E-01
2.17451E-ol
9.74013E-02
4.5S202E-02
2.75621E-02
2.45772E-02
2.66663E-02
2.91480E-02
3.02221E-02
2.95652E-02
2.75117E-02
2.46004E-02
2.13516E-02
1.81868E-02
1.54350E-02
1.33933E-02
1 .24210E-02
1.30549E-02
1.61477E-02
2.30433E-02

(DSIGMAS IN BARNs/STERADIAN

:T = 1.667
#E = .908
CE = ●088
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#

COSINE(C.wj

1.00000
0,90000
0.80000
o.70(yo(J
0.60000
().5()000
0.40000
n.3ooon
0.20000
0-10000
Ocoooon

-O*1OOOO
-0920000
-0030000
-0.40000
-0*50000
-0.60001)
-0.70000”
=@.8cII)oo

1.4.OMeV

SHAPE ELASTIC

i.0n450E 00
4,75534E.ol

20ifi612E-01
8.76421E.02
3.741(j4E-02

2.~6472E-02
1.99873E-02
2,23360E-02
2.42765E-02
2.43875E-02
2.26840E-02
1.97413E-02
1.62348E-02

$.27267E-02
9.60034EM03

. 700T862Ea113
5028911E-03
4e3536zE-03
4.49090E-03

TOTAL PLASTIC

1.01402~ Oo
4,83326E-ol .
2,17362E-01
9.37287E-02
4,305dlE-02
2.69616E-02
2.50583E-02
2.72228E-02
2.903L5E-02
2.90627E-02
2.73322E-02
2.44165E-02
2.098Q9E-02
1,76135E-02
1.46713E-02
1.23930E-02
1.09268E-02
1.04402E-02
1.12409E-02

-0’.90000 6.i2710E-03
-1*00000

1.39187E-02
1.0n127Ew02 1.9!5275E-02

(DRIGMAs fPJ13A~N$j/STERADIAN

CT = 1.670
:SE = .929
CE = .073

... ..~. ,.
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~11. 15.OMeV - .

COSINE(C.M.) SHAPE ELASTIC TOTAL ELASTIC
1.00000 lod7353E (IO 1 38186E :0
2.93903 4e~233.3E-Gl i:9914.15E-Jl

“J.8i)Q03 2.10738E-O1 ‘ 2,16554E-~L
‘J070000 8.49344E-02 , 9.31612E-32
lo600W 3.6!1307E-f12 4.38955E-02 “
).501JL);

.,-
2.195J5E-i12 2.6522CE-:2 “

2.4JOO0 2.11117E-J2 2.54669E-~2 ;
J.3JJ0’J 2.336J2E-22 2.75521E-;2 “
3.20000

!!..
2.46J19E-02 2.86774E-:24’

je~qqo.j 2.37872~-02 2.77923E-PS2
]ofJ~(j(-J@ 2.122Z9E-02 ~ 2.52043E-72

-.).:0003 1.76647E-Q2 o 2.16698E-:’2
-J.ZGOOO 1.38672E-(12 1.79427E-,12
-“J.3f30f)o ‘ lo03925E-fJ2 L.45844E-QZ
-’3.40000 7.56783E-.93 1.1,9.239E-22
+.50003 5.5210LE-03 , 1.?Q926E-22
-2.60000 4.25626E-93 9.i1508E-92
-().70000 3.74843E-i13 9,90524E-33
-0080000” 4.04546E-03 9.89059E-23
-0.90909 5.37421E-03 1.21489E--)2
-1.00000 8.24786E-!13 1.65845E-92

(Q.SIGMAS .IN BAKNS/STERADIAN

... .. .. . . . . . . . .. . . . .
,, ~- ..... )

., . .-,,

.>.,. .

m. -. ..,---- — . . . - -.J.- .
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COSINE8

Figure 71
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..#l.. .

COSIrvE(CaMo)
1.00000
().9!)000
J.8000C
clo70000
0060000
0.5!)000
‘3040C)OC
o.3aoo’l
0.20003
C.laooo
0.000!)0

-().10000
-0.20000
-o.3i.)ooo
-0.40000
-0.50000
-0.60C10U
-0.70000
-0.85(300
-0.90000
-1005000

. . . -16.0MeV . , –- ~~ --- ---

SHAPE ELASTIC TOTAL ELASTIC
le13856E 00 la14599E 00
5oO$24JE>Ol 5e12226E-ttl
2a09680E-01 2e14820E-@l
8.19741E-02 8e65814E-02
3s46466E-02 3e88938E-32
2e2i3627E-02 2s60498E-02 ‘
2o18108E-02 2e56026E-32
2a38328E-02 2e74780E-?2.’
2044313E-02 2a79429E-?2
2028117E-02 2*6291OE-?2
le96055E-02 2.30640E-02
1*56585E-02 le91378Ey02
1*17544E-C2 1*52960EL02
8*42474E-03 .. .la207!li3E-22
5e92927E-03 “’“-’9*72098E-133
4-30757E-C3 8a29469E-:3
3a46.336E-(!3 7*71053E-33

~ 3*2’61931E-03 7m86767E-@3
3.62204E-03 8a76193E-93

. 4063095E-Ci3 lm36168E-02
. 6e62343E-G3 1.40515E-C2

(DSIG!4AS IN f3ARNS/STERADIAN

‘T = 1.6611
%E = .960
aCE = .055

. . .. .... . ... . . .. . .... . . . .. . . . .,, . . . . ,.
.,, ,.. . .. ,,.. ‘.. . ..1

> !:..?;,’.4 .
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Ener~

4.00

5.00

6.00

6.d+

7.00

7.58

8.00

9.00

10.00

I.1..oo

1.2.oo

13.00

14.00

14.50

14.80

15.00

1.6.oo

p

*
Energy Levels

G.S.

4.433

7.656

9.640

10*1OO

10.840

XL.830

K .710

13.340

14.Cao

14.710

15.XLo

0+

2+

0+

3-

(0+)

(1-)

(1-)

(1+)

[1
0+

[1
0+

[1
0+

1+

*
Energy levels obtained from NRC 61-52 6-133,

except [ ] values which are assumed.
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~12

COSINE(C.M. )
1000000
0.95000
0090000
0.85000
0.80000
0.75000
0.70000
0.65000
0060000
0.55000
0.50000
0.45000”
0.40000
0*35000
l)03f)fJoi)
0025000
(),2()()()0
0.15000
0010000
0Q05000
0*00000

-0.05000
-0.10000
-0.15000
-0.20000
‘O.25OoO
-0.30000
-0.35000
-0.40000
-0.45000
-0.50000
-0.55000
‘0060000
‘O.65OOO
-0.70000
-0.75000
-0.80000
-0.85000
-0.90000
-0095000
-1.00000

)J.OMeV

SHAPE ELASTIC
3.28914E-01
2.71911P-01
2.22727E-01
1.80555E-o~
1.44653F-01
1.14339F-01
8.89849F-02
6.80152F-02
5.09010E-02
3.7i584E-02
2.63445F-02
1.80558E-02
1.19245F-02
7.61717E-03
4.83213F-03
3.29776E-03
2.77073F-03
3.03438E-03
3.89730E-03
5.19205E-03
6.77387E-03
8.51968E-03
1.03271E-02
1.21133E-02
1.38148E-02
1.53859E-02
1.67988E-02
1.80425E-02
1.91224E-02
2.00599E-02
2.08919E-02
2.16704E-02
2.24624E-02
2.33492E-02
2.44264E-02
2.58035E-02
2.76041E-02
2.99652E-02
3.30374E-02
3.69847E-02
4.19844E-02

TOTAL ELAsTIc
~.26355F”Ol
4.43305F”01
3.72669F”01
g.12890F-01
2.62595E-01
~020570E-01
1.85739E-01
1.57149F”01
~.33949F-ol
~.15386F-01
~oO(1787F-01
g.9556iE”02
8.li636F”02
?.5~405E-02
7.10725E-02
6.85960EY02
&.73931F”02
6.71890F-02
$.77482E-02
b.88728E”02
7.03999E”02
~022004E-02
7.41780E”O?
7.62680E”02
~.84372F-02
~or36841F-02
8.30392E-02
@.55658F-02
8.83615E-02
go15601F”02
9.53341F”02
9.98976F”02
1.O551OE-O1
i.12483F-01
1.21181E-01
1.32035E-01
1.45546F-01
1.62301E-01
~.82980E-oi
2.08378F-01
2.39425F”01

(DSIGMAs IN BARNS/STERADIAN

‘T = 1.728
%E = S.822
acE = 1Q14(5
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~12

COSINE(C.M. )
1.000on
0.90000
n.aoooo
P.700011
fi.600!10
n.5onoo
n.400130
n.3ofloo
n.2oooo
0.10000
0.00000

-0.10000
-0.?0000
-n*30noo
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000
-l*IIOOUO

S.0 MeV

SHAPE ELASTIC
3.85456E=01
2,47517E.ol
1.50394E-01
8.45847E-02
4.23936E-02
1.76062E”I12
5.22615E~03
1,26648Ew03
2,58266E=03
~,74044E-03

1.19116EW02
1.67924E”02
2,05403E-02
2.27257E-02
2.32961E=02
2,25489EwU2
2.11138E=02
1.994f13Ew02
2.029ilE”02
2.37390E-02
3.21683E-02

ToTAL ELASTIC
5,08454E-01
3040573E-01
2.24727E-01
1.47076E-01
9.72553E-02
6.74260E-02
5.16303E-02
4.53368E-02
4.51126E-02
4,83842E-02
5,32651E-02
5,84362E-02
6.30702E-02
6.67961E-02 ,
6,97002E-02
7.23697E-02
7,59755E-02
8.24319E-02
9.46241E-02
1.16794E-01
1.55166E-01

(DSIGMAS IN BARNS/STERADIAN

‘T = 1.665
%E = .;600
~CE = .739

168



I I I I I
i

C’Q5.0MoV

■

●
✘ I

I I I, 1 I I I
0.8 0.6 Q4 0.2

I I I
o

1
-0.2

I
-0.4 ‘0.6 -0.8 -Lo

COSINE O

Figure 7)J

169



~12 - 6.OMeV

COSINE(C.M. ) SHAPE FLASTIc
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
-0070000
-0.80000
-0.90000
-1.00000

4.42726E-01
2.72082E-01
1.56919E-01
8.250.52E-02
3.74966E-02
1.31768E-02
2.87490E-03
1.51661E-03
5.28226E-03
1.13468E-02
1.76848E-02
2.292s2E-02
2.62465E-02
2.730i9E-r)2
2.61685E-02
2033160E-02
1.95895E-02
1.62037E-02
1.47463E-02
1.71875E-02
2.589.57E-02

TOTAL ELASTIC
5.25493E-01
3.34614E-01
2006760E-01
1.24346E-01
7.42383E-02
4.65928E-02
3m40531E-02
3.11584E-02
3.38953E-02
3.93583E-02
4.54972E-02
9.09367E-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—

(DSIGMAS IN RARNs/STERADIAN

‘T = 1.629
asE = .635
‘CE = .496

.
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~12

COS1N:(2.M:)
1.00000
0.95000
0090000
0.85000
0.80000
0.75000
().70()00
0.65000
0.60000
0.55000
0.50000
0.45000
0040000
0.35000
0.30000
0.25000
0.20000
0.15000
O*1OOOO
0.05000
0.00000

-0.05000
-0.10000
-0.15000
-0.20000
-O.25OOO
-0.30000
-0.35000
-0.40000
-0.45000

-0-50000
-0055000
-0.60000
-0.65000
-0.70000
-0.79000
-0.80000
-O.85OOO
-0*90000
-0095000
-1.00000

6.o4 MeV

SHAPE ELASTIC
4.44999E-01
3.50897F-01
2.73019F-01
2.o91o2E-O1
1.57158E-01
1.15445E-01
8.24362E-02
5.67934E-u2
3.73449E-02
2.30655E-u2
1.30595E-02
6.54505F-03
2.84098E-03
1.35517E-03
1.57437E-03
3.05539E-03
5.4i742E-03
8.33543E-03
1.15344E-02
1.47844E-@2

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
1.60715E-02
1.49607E-02
1.45653E-02
1.514!54E-(!2
1.69860E-02
2.03977E-02
2.57174E-02

TOTAL. ELASTIC
5.26923Ew01
4.21.592E-U1
3.34839E-01
2.63898E-01
2.0639cIE-01
1.611265E-01
1.23750E-01
9.53198E-02
7.362u5E-02
5.75314E-02
4.6u524E-1)2
3.83286E-02
3.36243EW02
3.13079E-02
3.08382E-02
3.17535E-02
3.36615E-02
.3.62302E-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
5.669Y5E-02
5.70457E-02
5.7n246E-02
5.67352E-02
5.63122E-02
5.59283E-02
5.57975E-02
5.6179t3E-02
5.73854E-02
5.97812Ew02
6.37982E-02
6.99418E-02
7.880S8E-02
9.10923EwO2
1007641E-01

(OSIGMAS IN BARNS/STERADIAN

~ = 1.628
#E =. .63’7
cE = .490

1’72
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~12

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
-1000000

7.0 MeV

SHAPE ELASTIC
5.03293E-01
2.96744E-01
1.63514E-01
8.15561E-02
3.47654E-02
1.14342E-02
3.1001.6E-03
3.69460E-03
8.91495E-03
1.57669E-02
2.22344E-02
2.704.97E-02
2.951?30E-02
2.94261E-02
2.69890E-f12
2.27872E-02
1.77787E-02
1.33036E-02
1.11069E-o2
1.337i2E-02
2.27573E-02

ToTAL ELASTIC
S.70329E-01
3,4536sE-ol
2,01272E-01
1,.12928E-01
6.23153E-02
3,6S667E”02
2.6!5702E-02
2.59454E-02
3.0283~E-02
S.65868E-02
4.28667E-02
4.78656E-02
5*08814E-02
5.16768E-02
S.04590E-02
4*79198E”02
4.!J3286E-02
4.46753E-02
4.1J8648E-02
6.19922E-02
8.97934E-02

(DSIGMAS IN f3ARNs/STERADIAN

;T “ 1.615
#E = .67L5
CE = .377
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~12

CCSINE(C.M. )
1.00000
0.90000
0.80000
0.70000
0.60000
0050000
0.40000”
0030000
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

7.58MeV

SHAPE ELASTIC
!5.41122E-01
3.11409E-01
1.67273E-01
8.12344E-02-
3.380s8E-02
1,12678E-02
4.04261E-03
5.51549E-03
1.11838E-02
1.80408E-02
2.41870E-02
2.84529E-02
3.02814E-02
2.95616E-02
2.65661E-02
2.19108E-o2
1.65939E-02
1.19356E-02
9.695n6E-03
1.20701E-02
2.18028E-02

TI’)TAL ELASTIC
6.03347E-01
3.55225E*01
2.00675E-01
1.08823E-01
5.80904E-02
3.35168E-02
2.4863iE-02
2.52299E-02
3.00516E-02
3.63693E-02
4.23168E-02
4.67734E-02
4.91492E-02
4.92760E-02
4.73865E-02
4.41679E”02
4.08785E-02
3.95245E-02
4.30969E-02
5.58943E-02
8.40276E-02

(DSIQMAs IN BARNs/sTERAf)rAN

‘T = 1.615
:SE = .698
“CE = .336
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p2

COSINE(COM. )
1.00000
0.90000
0.80000
0.70000
0060000
0050000
0,401300”

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

8.0 MeV

SHAPE ELASTIC
5.70225E-01
3.223s5E-01
1.69970E-01
8,103;6E-02
3.32992E-02
1.14327E-02
5.00687E-03
7.01972E-03
1.28565E-02
1.955s6E-02
2.52973E-02
2.90566E-02
3.037!J3E-02
2.922tOE-02
2.591ilE-02
2.10832E-O2
1.56994E-02
1.10763E-02
8.93219E-03
1.14469E-02
2.i3300E-02

TOTAL ELASTIC
Ae3032iE-01
3.63752E-01
2.O1O87E-O1
1.06630E-Oi
9.58795E-02
3.22005E-02
2.44820E-02
2.54508E-02
21.04560E-02
3.66032E-02
4.21502E-02
4.61042E-02
4.79747E-02
4.76521E-02
4.53863E-02
4.18510E-02
3.82797E-02
3.66689E-02
4.00485E-02
5.28435E-02
n.14257E-02

(DSIGt4AS IN BARN~/STERADIAN

aT = 1.618
%E = .716
OCE = .315
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p2 .

CCSINE(C.14. )
1,00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0,30000
0.20000

‘ 0.10000
0000000

-0,10000
-0020000 .
-0.30000
-0.40000 ,
-0.50000
-0.60000
-0.70000
-0.80000
-0,90000.
-1.00000

9.OMeV

SHAPE ELASTIC
6.44629E-01
3.49102E-01
1.76107E-01
8.0!5644E-02
3.25710E-02
1.257n4E-02
8.00778E-03
1.10164E-02
1.682q5E-r)2
2.26793E-02
2.70882E-02
2.93.904E-02
2.94124E-02
2.T3148E-02
2.35028E-02
1.86047E-02
1.34939E-02
9.342ilE-03
7.69234E-03
1.05464E-02
2.04597E-02

TOTAL ELASTIC

(DSIGMA$ IN fJARNs/STERADIAN

7.00934E-01
3.85642E-01
2.02414E-01
1.01835E-01
5.13819E-02
3.00094E-02
2.44302E-02
2.65248E-02
3.15371E-02
3~68292E-02
4.104O4E-O2
4.35442E-02
4.41240E-02
4.28232E-02
3.99252E-02
3.60438E-02
3.23048E-02
3006126E-02
3.39995E-02
4.70861E-02
7.676!51E-02

‘T = 1.632
%E = .7s8
OCE = .269

I

;. ~. r.”>. ,..,
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@2

CO SINE(C. M;) “

1000000
0.90000
0.80000
fl*70000
0.60000
0.50000

fl.4oooo
0,30000
0.20000
0.10000
0.00000

-0.10000
-0020000
-0030000
-0040000
-0.50000
-0060000
-0070000
-0*80000
-0090000
-1000000

(DSIGMAS

10.0 MeV..
SHAPF ELASTIC
7.26075E-01
3.7#896E-01
1.81847E-01
7.98907E-02
3.21329E-02
1.+2697E-02

1.15152E-02
1.52085E-02
2.05595Ew02
2.51086E-O2
2.78439E=02
2.B4947E_02
2.72056E.02
2.4323@E-02

2.o~106E-02
1.57319E-02
1.i3008E-02
7m95571E-03
6.9!3990E=03
1.oO155E=02
1.93844E-02

TN BARN3/STERADIAN

TOTAL ELASTIC
~ 7,80445E-01

4.1O$17E-O1
: 2.05362E-01
~ 9087304E-02
, 4.89177E-02
, 3.000i6E-02

2,64302E-02
2,93062E-02
3.388i6E-02
3.78827E-02
4,041376-02
4,12688E-02

I 4.05368Eo02
3.8421515-02
3.522s6E-02

; 3.14638E-02
; 2.808s6E-02
! 2.679346-02
‘ 3.04745E-02
; 4,.37364E-02

7,37542E-02

‘T = 1.651
OSE = .799
aCE = .21!15

,. ..

182



10sl I I I I I I I I I

C’*10.0 MoV

/

L

I I I I I I I I 1
IS OA 0.6 0.4 oz o -0.2 “0.4 ‘0.6 -0.8 -1.0

Fi~re 81

183



-C’-c --1

COSINE (C: U;)’ SHAPE
1,0000(! e:li
0,90006 4!04
5.80000 lf86
0,70000 7,90
oe60008 s~la
op5000e 1,61
0040000 1:%
0030000 1,9{
0020000 ~f37
0010000 s:~e
o.000o~ gp?a

-0010000 2:68
●oo2000e .. ~.,.~~

-0030000 2;08
●0*40000 10611

-00s0000 1;28
=0060000 9~26
90070000 6:82

●Ocooooa , 6Y45

90$90006 q,4e

glooooon 1,77

.0 MeV

ELA$TIC
l10E90A
~15E-01
186Ewo$

181E@02
~84E=02
121Em02
IQOE=OE
l@4E=02
155E902
154Eao2
191E-02
177FP02
IOOEO02
‘99Eu02
23Ea02
77E-02
30Eo03
85E:03
09E=03
ltjEwn3
!IRE902

TOTAL 6LASTIC

9;516s05”01
4;29RS5E-01
8;848346”01
9;S38VG-02
4#60401i”02
tt006$9E-02
RF620$91E-02
e.Q7488fli”02
s;wwi”02
Sf69g44E-02
Sf93388E-02
S.65(LIA86-02
3;44~4SE-02
S;t4033E-02
2,@10T31i-02
S;47ZS56-02
8;90at96_02
2;i21184E-02
S#38S7b02
S~47S146-02
5,00065G_02

(DS!QMAS TN t3AnNS#STERADIAN

aT = 1.570
~sE = .838
CE = .185

‘: i-. . . . . . . . . .
,.. (’: ) ,,”

. .,. . .

. . . .

:,
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~12

COSINE(C:P!; )
1,oooo11
0090000
008000iJ
rl,7000n
0,60011(1

O,sooon

ot400011
0.30000
0020000
@oloooe
0000000

-O*1OOO6
Woo2000n
=oc3000n
●no4000n
-0850000
“oc6000a
Qo*7000n
~oe80000
“0090006
~loooooe

12.0 MeV

SHAPE ELAST!C
8,97~47Emol
4:3t093E~oi
l:9i~87Emol
7:79074Emo2

3!15796E”02
lf80342Ewo2
1.829~5E902
2;2505E~02
2F&7527Ewo2
2,7R239Ew02
2;7~529E.02
2f47543EDO2
2.i3$24E~02
lf74436Em02

1:36230E.02
1!02056E~02
7,50532Emo3
5F9~$50Em03

6!02262E-03
/!Jp79829EmO3
l,57i51Es02

T67AL ELASTIC
#;31816E-ol
4@7i6E-01
2,0S392E-01
8;91306E-02
4;i5753E-02
2;74131E-02
Z;72006E-02
S;89733E-02
3;42400E-02
3F549S7E-02
SF47070E-02
3:24241E”02
2:92996E-02
2,!18?13E-02
2;s52s1E-02
I;95846E-02
1;75014E-02
I;71S47E-02
2;01277E-02
2F94213E-02
S,00848E-02

(D91GMAS !N HARNq/STERADIAN

‘T = 1.686
‘SE = .874
‘aCE = .148
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&2

COsINE(C:Pl, l
1000000
oo9000n
OOaooo(l”
0,70006

0!60008
Oqsooon
0040000
Oosooofl
0020008
0s10000
0000000

-Ool(jfloi
9ot2000Ci
=0030000
moo4000(!
Qoosoooo
WOC6000n
=oQ700011
QOaeooon
40090000
=l@ooooli

- 13.OMeV

SHAPE ELAST!C
9i8i658E=Ol
4;55S63E=01
1:94514E901
7;65!!7$Eo02
3t12856E=02
@6~26Emo2
2,09912E”02
2;51469Em02
2f~89~oE=02
2*80726E902
2~59888E=02
2!24S92E”02
l,83J91Emo2
l~d3003Eg02
1!07742E=02’
7~99071EmoJ
6f07S20E_OS
5T16633E903
5~58220E=O!l
7,9S84bEwo~
l:34Z5tEm02

TOTAL 6LASTIG
;;O1O49E 00
4!~2ic146-01
#~057316=ol
8!~4362E”02
3t92234E-02
2.~1475E-02
2;@1212E”02
S:$9i40E-02
S;43{75E-02
3!42S336-02
S.207$8E-02
@,86s99E-02
2:476Y6E-02
2:10675E-o2
$:Y9043E-02
k:S47!J7E-02
l:40i09E-02
t.40495E-02
I:67987E-02
?,46Q90Ew02
4:Z2!J91E-02

(DS!GMAS ?N-9ARNS~STERADIAN

:T = 1.69’7
#E = ● 906
cE = .119

.,.

. . .
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~12

COSINE(C:M, )

1,00UCIU
o,900011
0,8000n
0,70000
0g60000
0050000
0.40000
0,30000
0,20000
001ooofl
OQOOOOI’I

=O*1OOOO
-0020000
=0030000
mn940000
=on50001!l
~o060000
-oo7000n
~@,8000n
:oo9000n
-looooon

14.0 MeV

SHAPE ELASTIC
1;06193E 09
4,767QeEw(Ji
lF96e19EmCll

7,!5066QEu02
3;iO063E=02
2,10297E=O2
2,3fJ723Ew02
2;692f19E*02
2f86940Emo2
2,76635Emo2
2;44($52Emo2
2!01322Emo2
lf56460Eml)2
iFlS903EU02
8F41948Ew03
6,fi?1574Em03
4.94485E*ct3
4;55674E*03
591.2906Em03
7,01941E=03

TOTAL l!LASTIC
I!08!J88E 00
4p$o~~oE.fJl
2,05490E-01
8L20786E-02
a:72990E-02
2;69M3E-02
2,87918G-02
3;232S8EW02
3,?18499E-02
3F86398Gw02
2,93725E-02
i?,518456-02
t?;e7678E-02
I;69Q52E-02
lt40990E-02
lf@1663E-02
IY92376E-02
i~15692E=02
l,400f12Euo2
2,04795E*02

1:10256EwO2 3:49?75E-tj2
iits!GFtAs TN 13ARNS/STERADIAN

aT = 1.704
‘SE = .932
aCE = .095
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~12

tcsINE(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
-0090000
-1.00000

L!I.5 MeV

SHAPE ELASTIC
1.1OO23E 00
4.86155E-01
1.97179E-nl
7.421i5E-02
3.08346E-02
2.16005E-f12
2.389r12E-02
2,75223E-02
2.88189E-(12
2.72544E-02
2.36075E-02
1.89877F-02
1.436FJ3E-O?
1.04074E-02
7.42900E-(13
5.48973E-03
4,48807E-(13
4.29S119E-03
4.89562E-03
6.53644E-03
9.881s5E-f13

TOTAL ELASTIC
1.12233E 00
4.98390E-01
2.0!5199E-01
8.05569E-02
3.65363E-02
2.69904E-02
2090310E-02
3.24159E-02
3034901E-02
3.17705E-02
2.80681E-02
2035038F-02
1.90395E-02
1.!53009E-02
1.256Q8F-02
1.08797E-02
1.01898E-O?
t.06405E-02
g .29154E-02
1.87714E-02
3.19755E-02

(DsIGMAs IN BARNs/STERADIAN

CT = 1.705
‘SE F .944

““CCE = .087
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@2

cOSINE(CoM. )
1.00000
0,90000
0.80000
0.70000
0.60000
0.50000
0.40000
0030000
0.20000
0.10000
0.00000

-0010000
-0.20000
-0030000
-0,40000
-0,50000
-0.60000
-0.70000
-0.80000
-0.90000
-1.00000

I_4.8MeV

SHAPE ELASTIc
1.12277E 00
4.91!507E-01
1.97380E-01
7.36708E-02
3.07239E-02
2.19060E-02
2.430!38E-02
2.77861E-02
2.88002E-02
2.69406E-02
2.30620E-02
1.83087E-02
1.36581E-02
9.75320E-03
6.89275E-03
5.10194E-o3
4.24380E-03
4.14806E-03
4.754ij3E-03
6.24768E-03
9.221k3E-03

TOTAL ELASTIC
1.14392E 00
s.03116E-01
2.04967Ew01
7.96790E-02
3.61267E-02
2.70112E-02
2.91717E-02
3.24180E-02
3.32252E-02
3.12231E-02
2.72937E-02
2.25912E-02
1.80831E-02
1.438S1E-02
1.17587E-02
1,02071E-02
9,64657E-03
1,01571E-02
1.23411E-02
t~78568E-02
3.03704E-02

(DsIQMAS IN BARNs/STERADIAN

:T = 1.705
#E = .950
CE = .082
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#2

COSINE (C. N.)
1.00000
0.90000
0.8000G
0.70000
9.60000
0.50000
0.40000
0.30000
0.20000
0.1(2000
(3.00(300

-0.10000
-0.20000
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90GOG

-1.00000

1S.0 MeV

SHAPE ELASTIC
1.L3757E 00
+.94929E-01
1.97506E-01
7.33423E-02
3.06639E-02
2.20939E-02
2.+5+78E-02
2.79219E-02
2.8753UE-02
2.67077E-G2
2.2687.5E-62
1.78574E-02
1.31959E-02
9.33490E-03
6.5551OE-O3
4.86073E-03
4.09206E-03
4.c5483E-03
4.65763E-03
6.05401E-U3
8.78963E-Q3

TOTAL ELAS71C
1.15816E ~0
5.06165E-01
2.04837E-01
7.9t535E-02
3.58931E-02
2.70339E-02
2.92544E-02
3.24q23E-02
3.303!i8E-c)2
3.08555E-02
2.67875E-02
2.20052E-02
1.?4787E-02
1.38153E-d2
1.12617E-02
9.80077E-03
9.32124E-03
9.86606E-03
1.19891E-02
1.72&397E-02
2.9373L?E-02

(OSIGMAS lN BARNS/STERADIAtJ’

‘T
(J

= 1.705

SE = .95.!l
u
CE = .080

196



I I I 1 I I I
o Q8 Q6 0.4 0.2 0 -0.2 -0.4 ‘0.6 ‘0.8

COSINE 0

197

—



#2

CCSINE(C.M. )
1.00000
0090000
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
-1.0000U

16.o MeV

sHAt’t ELASTIC
1.20876E 00
5.09990E-111
1.97154E-IY1
7.139t8E-02
3.02733E-02
2.28872E-f12
2.54820E-f12
2.824g2E-f12
2.819n8E-02
2.53296E-f12
2.07585E-f!2
1.56980E-f12
1.109!55E-(I2
7.50784E-03
5.125j3E-93
3.85922E-1)3
3.45880E-03
3.6341 OE-O3
4.184n5E-03
5.12324E-f)3
6.80563E-23

l’f)TAL ELASTIC
1..227o6E 00
S.19681E-01
2*03418E-01
7.63774E-02
3,47744E-02
2.71335E-02
2.95173E-02
3.20889E-02
3.18694E-02
2.89032E-02
2.42959E-02
1.92717E-02
~.47741E-02
~.13475E-02
9.16046E-03
8.10550~-03
7.95992E-03
8.61979E-03
1.04476E-02
1.48140E-02
2.51097E-02

(DSIGMAS IN FjARNs/STERA~rAN

‘T = 1.703
%E = .970
‘CE = .069
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1.00

1.082

1.12

1.16

1.28

1.36

1.40

1.54

1.595

1.682

1.758

1.779

1.796

2.07

2.25

2.36

3.07

3.51

4.05

*

Ener~

4.30

4.50

4.85

4.99

5●15

6.o2

6.53

7.00

8.00

9.00

10.00

U.oo

U.60

12. oo

13.00

14.00

15.00

1.6.00

““Energylevels obtabed from

except [ ] values which are

‘Only 25 levels accommodated

G.S.

2.311

3.945

4.91

5.10

5.69

5.83

6.05

6.21

6.44

6.7o

7.03

7.40

7.6o

7997

8.c6

8.41’

**
Energy Levels

1+ 8.63

0+ 8.71

0+

o-

1+ 8.91

(0-) 8.99

*(-) 9.17

J-) 9.41

3(-) 9.51

[11+ 9071

J+)

3(-)

[11+

(J+]

[11+

[1
1+

2-

1-

[1
1+

3-

1+

2+

[11+

2-

1+

NRC 61-5,6-185,

assumed.

in program.
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*14

COSINE(C.M. I

1.00000
0.90000
0.80000
0070000
0.6000n
0.50000
0.40000
o.3ooon
0.20000
0.10000
(’).00000

-noloooo
-0.20000
-0.30000
-0.40000
-0.50000
-os60(Ioo
-0.70000
-0.80000
-0.90000
-Ioot)oo(l

1.0 MeV

SHAPE ELASTIC

2.46955E-01
2.25156E=01
2,05470E-ol
1..87736E-O1
1.71808E-01
1.57545E-01
i.44818E-01
f033506EnOl
1,23497E-01
1.i4688E-01
1,06984E-01
1.00298E-01
9.45508E-02
8.96709E-02
8.55947E-02
8.226515E-02
7.9634iE-02
7.76579E-02
7.63015E”02

“ 7,55358E-02
7.53383E-02

TOTAL ELASTIC
3.76019E-01
3047670E-01
3,22573E-01
3.00413E-01
2,80907E-01
2.63803E-01
2.48876E-01
2,35930E-01
2,2479SE-01
2.15326E-01
2,07405E-01
2,00936E-01
1.95848E-01
1.92095E-01
1,89652E-01
1.88?J23E-01
1.88733E-01
1.90334E-01
1,93405E-01
1,98049E-01
2.044a3E-01

(DSIGFIAS IN BARNS/STERADIAN..

‘T +..TZ$936
‘SE = 1.566
‘CE = 1.370
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*14
. . . . . ..

iOSINE(CoM. I

1.00000
0.90000
0.80000
0.70000
0.60000
0.!50000. .
(’940000
8.30000
0.20000
Ii...looo”-’”
0.00000

-0.10000
-0*20000
-0.30000
-0.40000
-0*50000
-0.60000
-o.7onoo
-0.80000
-0.90000
=t.noooo

. . l@MMeY

SHAPE ELASTIC

2.48440E-01
2.24409E-01

.- 2.02870E-01
1.B3622E=01
1.66477E-01

--- t,51261E=oi
~.378iiE=ol
t.2S978E-01
101!5623E”O1
i006619E-01
9,88483E-02
9022063E-02
8.65974E-02
8.i9362Ewo2
7.81474E”02
7.51650E-02
7.29323E-02
7.140t8E-02
7.05347E-02
7o03011E-02
7.06793E-02

... . .. . ..- -. . .... . ..- ‘,

TOTAL ELASTIC
3.77406E-01
3,46464E-ol
3,192$4E-01 ,.
2.953,43E-Ol-
2.74456E-01
2.56276E-Ot
2...405370101

.,.,“’2.270c16E-01
2.1548SE-01
2.05795E-01
1.97800E-01
1,91383E-01
1.86457E-01
1,82964E-01
1.80873E-01
1.8(llaoE”ol
1.80912E-01
1.83123E-01
1,86898E-01
1.923s6E-01
1.99646E-01

(DSIGMAS TN BARNS;STkRADIAN - ‘“

“T = 2.845
%IE = 1.489
‘CE = 1.35i6

. . .- . . . . .~..,- ,.,’,.
l“, ,,,, .,”

.,.,. . .. .

2oil
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Figure 91
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COSINE(C.M. )

1.000o11
0.90000
0.80000 ., .,
0.70000
0.60000
n.5oooo
0.40000-’’”
o.3ooon
0.20000
0.10000 ..
OQ’000’00’

-0.20000
-(1.2oooo
-0.30000
-0.40001-I
-0.50000
-0.60000
-0.70000
-0980000
-0.90000
-1.00000

1.12 MeV

SHAPE E~ASTIC
2.49151E-ol
2.24078E-01
2.016B2E-01
1.81741E-01
i.64047E-ol
1.48409E-ol
i.34647E-ol
1.22596E-Q1
f.t2i04E”ol
~.03032E-01
9.52530EW02
8.66514E-02
@.~j242E-02
7.85795E-02
7,49361E-02

7.Zg238E-02
7.0n827E-02
6.87632E-02
6.81255E-02
6.8~s95E-02
6.87844E-02

TOTAL sLASTIC
3.78178E-01
3.46028E-01
3.17812E-01
2.93130E-01
2..716~OE-Ol
2.52961E-01
2.36868~-01
2.23091E-01
2.li411E-01
2.01645E-01
1.93638E-01
1,87264E-01
1.82431E-01
1,79074E-01
1.77157E-01
1.76675E-01
1,77655E-01
1.801!52E-01
1.84256E-01
1.90090E-01
1.9ia11E-01

(DsIGflAs TN BARNs/STERADIAN

‘T = 2.807
‘SE = 1.456
CCE = 1.351

. . .

,..
..s,
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pll

COSINE(C.M. I

1.000on
0.90000
0.80000
11.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000
-0.10000
-0.20000
-@.3oooo
-0.40000
-0.50000
-c.60000
-0.70000”
-0.80000
-0s90000
-1.00000

1.16MeV

SHAPE ELASTIC
2.5(101oE-O1
2.23823Eu01
2.o0517E-01
1.79845E-01
1..61577E-O1
1.45500Emol
I,314~7E-01
1 019147E-01
1.08522E-01
9.93896E-02
9016109E”02
8.5061OE”O2
7.96277E-02
7.52116E-02
7,17258E-02
6.90955E-02
6.72573E=02
6.6fs95E-02
6.57613E-02
6.603ztE-02
606955+E-02

TOTAL GLASTIC

3.79104E-o1
3.45672E-01
3.164i5E-01
2.90900E-01
2,68739E-01
2.49585E-01
2.33130E-01
2.19103E-O1
2.07271E-01
1.97434E-01
1.89423E-01
1.83105E-O1
1.78377E-01
1.75166E-01
1.73438E-01
1.73180E-01
1.74420E-01
1.77215E-01
1.81659E-01
l,87&182E-01
1.960!JOE-01

(Ds[QMAs IN BARNS/STERADIAN

> = 2.768
#E = 1.422
CE = 1.346

208
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N1)4

COSINE(C.f4. )

1,00000
0.90000
0.80000
(!.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0*00000 “

-O*1OOOO
-0.20000
-0030000
-0.40000
-@050000
-0.60000
-o.7ooo(l
-0.80000
-0090000
-1.flooof)

1.28 14eV

SHAPE ELASTIC

2.52823E-01
2.23247E-01
1.97204E-01
1.74364Ewol
1.54424E-01
1.371ooE-o1
1 .22135E-01
1.09291Ew01
9.83499E-02
8.91167E-02
8.i414iE-02
7.50837E-02
6.99856E-02
6.59974E-02
6.~0140E902
6.09467E-02
5.9722fJE-02
5,928~8E=02
5.95939E-02
6.06203E=02
6.23529EU02

TOTAL ELASTIC

3.82257E-01
3.449glE”ol
3.12582E-01
2.846L3E-01
2.60562E-01
2.399986-01
2.22541E-01
2.07856E-01
1.95653E-01
1.85683E-01
1.77739E-01
1.716SOE-01
1,67289E-01
1.64563E-01
1.63420E-01
1.63844E-01
1,65861E-01
1.69535E-01
1,74972E-01
1.82324E-01
1.91787E-01

(DSIGMAS TN BARNS/STERADIAN

‘T = 2.663
‘SE = 1.329
CCE = 1.334

I
I

210



a
L&l

i03
I I I i.-

N‘4 1.28 MeV

(n
u)
0
(Y
0

t-
Z
u
lx
u

L

10—

11* -&_+_ I I
0.4 0.2 0 -0.2 -0.4 -0.6 -0.8 -1.0

COSIN . e

Fipyre 9)1

2?11



N~ . . 1.36MeV

COSINE(C.M. )

1.00000
0.90000
0080000 .
(!.70000
0060000
().50000 .- .,.
0.40000
0.30000
o.2ooon
0.10000
0:00000’ “’

-0.10000
-0.20000
-0.30000
-0040000
-0.50000
-0.60000
-(3.7000(3
-0080000
-0.90000
-1.00000

SHAPE ELASTIC

2.5491oE=O1
2,23034E-01

‘1 .95162E-01
1.7D900E-01
1.49886E=01
-1.431785E=01
1.16293E-01
1.03130E-01
9020419E-02
t3.2800?E-02
7*52008E-02
6.9fi60sE-02
6.42192Em02
6.05392E-02
5.79026E-02
5*62120E-02
5.53894E-02
5.53759E-02
5*61311E”02
5,76323E-02
5.9fj746E.fj2

(DSIGMAs IN BARNs/STERADIAN

‘T = 2.601
%E = 1.2711
‘CE = 1.327

TOTAL ELASTIC

3.84646E-oi
3.44736E-01
3.103o3E-O1
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!54E-01
1.60974E-01
1.65208E-01
1,71272E-01
1,79334E-01
1.89611E-01

.
-.

212



103

102

lo~

I

● 1.35MeV
o 1.377MeV

‘-.. N14 1.36MeV
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*IJJ

COSINE(C,M. )
1000000
0.90000
0.80000
(1.7oooo
0.60000
0.50000
0*40000
0.30000
0.20000
O*1OOOO
0.00000

-noloootl
-0.20000
-0030000
-0.40000
-0050000
-0.60000
-oe7t3000
-0.80000
-0.90000

1.40 MeV

SHAPE ELASTIC

2.55973E-01
2.22937E-01
1.94150E-01
1.69184E-01
1.47646E-01
1.29175E=01

1.13439E-01
1000137E-01
8.89958E-02
7.97689E-02
7.22366E-02
6.62044E”02
6015021E-02
5.79830E”02
5055234E-02
5,40215E-02
5.33971E-02
5.~59D5Ew02
504S626E-02
5.62935E.02

TOTAL ELASTIC
3,85882E-01
3,44663E-01
3.09202E-01
2.78840E-01
2.52990E-01
2.31128E-01
2.12790E-01
1,97570E-01
1.8511.5E-01
1.75122E-01
1.67338E-01
1.61558E-01
1.57621E-01
1.5541.6E-01
1,54874E-01
1.55974E-01
1.58741E-01
1.63247E-01
1,69615E-01
1.78020E-01

-1.000on 5087828E-02 1,88691E-01
(DsIGMAs IN BARNs/STERADIAN

‘T = 2.S71
‘SE = 1.2117
aCE = 1.321J

2111
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N14

COSINE(C.M. )

1000000
0.90000
0.80000
0.70000
0.60000
0*50000
0*40000
n*30000
0*20000
(lQloooo
0000000

-0.10000
-0020000
-0.30000
-0.40000
-0.50000
-0060000
-0.70000
-0.80000
-0990000
-1000000

1.54 MeV

SHAPE ELASTIC
2.59999E-ol
2.22845E-01
f,90854E-01
1.6z464E-ol

1 .40161E-01
1.20475E-01
1.03979E-01
9.02837E-02
7.90426E-02
6.99441E-02
6.27128E-02
5.7t078E-02

5*292t2E-02
4.99770E-02
4.81299E-02
4.72644E-02
4,72938Ewo2
4081590E-02
4.98282E-02
5.2z958E-02
5.55820E-02

TOTAL ELASTIC
3,904g8E-ol
3.44676E-01
3.05640E-01
2.72571E-01
2.44742E-01
2.21506E-01
2.02291E-01
1,86596E-01
1,739876-01
1,64091E-01
1.56598E-01
1.51255E-01
1.47866E-01
1.46290E-01
1,46443E-01
1.48295E-01
1.51875E-01
1.57266E-01
1.6461.4E-01
1,74127E-01
1.86081E-01

(DSIGMAS IN BARNS/STERADIAN

‘T = 2.4’78
%E = 1.163
OCE = 1.315
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#JJ

COSINE(C.M, )
5.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
().30000
0.20000
noloooo
0.00000

-rl.l(Jorl~
-0.20000
-no3(j(Jo13
-0.40000
-0.50000
-0.60000
-@.7oooo
-0080000
-0090000
-1.00000

1.595’MeV
SHAPE ELASTIC

2.61639E-01
2.22852E-01
1.89600EU01
1.612fj8E-ol
1.37323E-01
1,17198E’-o1
1.0044zE-01
8.66311E.02

7.5386dE-02
6.636S7E-02
5.92797E”02
5.38593E-02
4.98842E=02
4.71668E-02
4.55537E-02
4.49247E-02
4.51915E-02
4.62966E-02
4.f32129E”02
5.094z3E-02
5.451SIE-02

TOTAL ELASTIC

3.92425E-01
3.447876-01
3.04358E-01
2.70252E-01
2.41682E-01
2,17946E-01
1.98428E-01
1.82586E-01
1.69952E-01
1.60t25E-01
1.52771E-01
1.476~6E-01
1.44450E-01
1.43122E-01
I,43540E-ol
1.45673E-01
1.49550E-01
1.~5261E-01
1.62963E-01
1.72877E-01
1.853D1E-01

(DSIGMAS IN 13ARNs/STERADIAN -

‘T = 2.445
‘SE = 1.133
~cE = 1.312

218



10

10:

Ic

I I I I I I

-1

—

< ~14 1.595

0

00
00

// -

‘--—. AL_O. --O -
.-

0
0

0

IL I I I I
LO 0.8 0,6 0.4 0,2 0 -0,2 -0.4 -0.6 -0.8 -

COSINE 8

Fi~re 98

219



N~

COSINE(C.M, I

1,00000
0,90000
0.80000
0.70000
0060000

-4)050000
o*400i”n -
n*3000fl
0.20000
0.10000
Oyooooo

-fi*lorlon
-n.2oooo
-0.30000
-@.4oo(lo

1- -0.50000
-006000(1
-@07f)oo(’l
“-D.80000
-0.90000
-1.00000

1.682MeV
SHAPE ELASTIC

2064352E”01
2.22953E-01
1.87727E-01
1.579,53E-01

1.32974E-01
1.012194~-01
!).50724E-02
8.11238E-02
6.991q~E-02
60$0605E-02
S.!2247E-02
‘-4.91156E-02
4,b4852E-02
4.~1272E-02
4.18756E-02
4.16033E-02
4.22204E=02
4.S6738EU02
4.59451Ew02
4.9c1504E-02
5.30389E-02

TOTAL f3LASTIc
3.95479E-01
3,44961E-01
3,02346E-01
2,66633E-01
2,36932E-01
2,12455E-01
1,S2508E-01
1.76”484E-01
1,63855E-01
1.54175E-01
1.47068E-01
1.42230E-01
1,394266-01
1,38487E-01
1,39312E-01
1.41864E-01
1.46178E-01
1.523g4E-01
1,60564E-01
1,71D59E-01
i,84t67E-01

(DsIC+MAS TN BARNs/STERADIAN

:T = 2.396
SE = 1.o88

‘CE = 1.308

. . . . . ..... .’”- . -----.. ..{,,. &’-..” .

-.
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~11-i

COSINE(C.M. )

leoooo(l
0.90000
0.80000
@.7oooo
0.60000
0.50000
rl.4oooo
0*30000
C’.2OOOO
0010000
(!.00000

-~.ll)~~o

-0920000
-[1.30000
-0.40000
-0.50000
-0~60000
-0070000
-0080000
-0.90000
-1.00000

1.758MeV

SHAPE ELASTIC
2,66766E*01
2,23075E-Ql
1.86130E=01
1.55114E-01
1.29288E-01
1.07979E-01
9.05614Ew02
7,65538E-02

6*54125E”02
5*67314E-02
5C01389E-02
.4.53148E=02
4.19892E-02
3.99396E-02
3.89896E-02
3.9D070E-02
3.99023E-02
4.16273E-02
4.41740E-02
4.75730E-02
5.18930E-02

TOTAL @LASTIC
3.96195E-01
3.45161E-01
3.00657E-01
2.63575E-01
2,32931E-01
2.078546-01
1.87579E-01
1.71438E-01
1.588936-01
1.49332E-01
1,42464E-01
1,37915E-01
1.35430E-01
1.34824E-01
1.359a7E-01
1.388($2E-01
1.43545E-01
1.5o088E-01
1,58702E-01
1.696tJ9E-01
1.83323E-01

~DsIGtlAs TN BARNs/STERADIAN

aT = 2.356
‘SE = 1.052
‘CE = 1.304

,
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/-4

COSINE(C.M. )
1.00000
r).9oooo
0.80000
0.70000
@.60000
n.5oooo
0940000
no30000
0.20000
O*1OOOO
0.000otl

-O*1OOOO
-flo!?oooo
-0.30000
-0.40000
-0.50000
-0060000
-0.70000
-0.80000
-no90000
-1*000011

1.779MeV

SHAPE ELASTIC
2.67445E-01
2,23118E=01
1,85698E-01
1,54343E-1)1
1.28287E=01
1.06637E-01
8093695Eo02
7.53252Ew02
S*42072E”02
5ss5774E-02
J.9B5~2E=02
4.43fj96E=02
4,10676E-O2
3C91013E-02
3.~2315E”02
3083Q47E-02
309z920E-02
4.I0867E=02
q,d7040E-1)2
4,71791E.(12
5,15865E”02

TOTAL ELASTIC
3,98979E-ol
3.45246E-01
3,00221E-01
2.62764E-01
2,31864E-01
2.06626E-01
1.862676-01
1.70099E-01
1.57530E-01
1.48056E-01
1.41256E-01
1.36788E-01
1.34391E-01
1.33875E-01
1.35129E-01
l,381i4E-01
1.42869E-01
1.49508E-01
1.58227E-01
1.69307E-01
1.83120E-01

(DSIGMAS IN BARNSJSTERADIAN

‘T = 2.3LL6
%E = 1.0L3
aCE = 1.303

221J
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~14
COSINE(C.M, )

1.00000
0090000
0.80000 “
0*70000
0060000
0*50000
0*40000
0.30000
0.20000
0.10000
0000000

-0.10000
-CI*2001)(J
=0.30000
-0.40000

‘ -0s50000
~ -0.60000
-0.70000
WO.80000

,-0.90000
-1.00000.-— .

1.?96MeV
sHApE ELASTIC
2.67990E-01
2.23149E-01
1.85348E-01
1.~3720E-01
I,27481E-01
1.05920E=Ol
8*83985E-02
7.43434E=02
6e32463E-02
!S.46!397E-02
4981939E-02
4.35144E-02
4,03403E-02
J.84411E-02
3,763~3E-02
3.77888E-02
3*881!?dE-02
4s06618E-02
4.33342E-02
4*68689E”02
5.13452E-02—.

TOTAL E!LASTIC
3,99599E-01
3.45304E-01
2.99861E-01
2.62103E-O1
2,30999E-01
200S636E-01 I
1,85211E-01 I
lc69024E-ot !
1,56471E-01 ‘
1.47037E-01 ~
1.40293E-01 :
1.35891E-01
1.33565E-01
1.33121E-01
1.34447E-01
1.37504E-01
1.42331E-01
1,49045E-01
1.578476-01
1.69024E-01
1.829Y4E-01

(DSIGflAS IN B4R~s/STERADIAN..—-—

‘T = 2.337
%E = 1.035
%3 = 1.302
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,Klll .
. .

COSINE (C. M.)

1.00000
0090000
0.80000 “
rl.7oooo
0.60000
Q.5ooofl
0.40000
0.30000
@*2000rl
C.loooo
n.000orl

*O*.1OOOO
-n*200”ofl
-n.3ooon
-fl*4000rl
-oo5(lr)rlrl
-n .60000
-p.7(J@o13
-n .80000
-[1.90000
-~.rloootl

.-. 2.07MeV

SHAPE ELASTIC
2,771~9E-1)1

2.23908E-01.,(.,i.~”flo~lE-O1

I .44157E-01
1.15198E-01
9.2109IE-O2
..7,39766EW42
5.99917E-02
4.94451E-02
4.17210E-02
3.&?924E”02
3.27i67E-02
3,063i.5E*02
20975f18E-02
2.98623E-02
3.0824CIE-02
3.25617E-02
3,5u672E-02
3.83953E-02
4s26630Ew02
4*8Q471E”02 —..

TOTAL ELASTIC
4.09552E-01
3.461R4E-01
2.941z5E-01
2.517!53E-(11
2.17641E-01
1.90535E-01 .
1.69342E-01
1053113E-01
1.41rj35E-01
1.32421E-01
1,26700E-01
1.2347.7E-01
1.22222E-01
1.22872E-01
1.25227E-01
1.29250E-01
1.35004E-01
1.42644E-01
1.52509E-01
1.64940E-01
1.8L1481E-01

(OSIGtIAs TN BARNS/STERADIAN

‘T = 2.,217
asE = 8928
‘CE = 14289

. - . . - .- . . . -- -- . .. . ~. ’”-.
. . -6 Ii. ,,. . . ~ ,.. , //(: . .

-!. .
., .



I
z ‘“’P

u)
z
u 1“2
4
m
i
-1
z 1zt-

1-

II I I
LO 0.8 0.6 0.4 0.2 0 -0!2 -0.4 -0.6 -0.8

—



#J

cOSINt(C.M. )

1.00000
[1,90000
0.80000
n.7ooofl
n.60000
o.5ooon
@.4ooqo
0.30000
n.2oooo
fl.~oooo

0.000on
-0.looon
-ne20000
-0.30000
-(1.40000
-r.5oooo
-P.60000
-C.70000
-c.8fIooo
-C .90000
-1.00UCI(I

2.25 MeV

SHAPE EL#lSTIC
2,63335E-01
2.24574E-01

:1;76763E-01
1.38311E-01
to07796E-01
8.39545E-02
6.56671E-02
5.19504E-02
4.19486E-02
3.g92~dE-02
3.U2574E-02
2,74277E-02
2e60206E-02
2..57t6flE-O2
2.62888E-02
~,7597~E-02

2e95896E-02
3,22922E-02
3.58131E-02
4,U3372E-02
4*61247E”02

TOTAL ELASTIC
4.15990E-01
3,466Q4E-01
2.90429E-01
2.45256E-01
2.09439E-01
1.81471E-01
1.60043E-01
l,44f)25E-01
1.32454E-01
1.245111E-01
1.19550E-01
1.17020E-01
1,16526E-01
1.17791E-01
1.20664E-01
1.25114E-01
1.31232E-01
1.39238E-01.
1.49480E-01
1.62447E-01
1.787!3LIE-01

(DsIGMAs IN f3ARNs/STgRADIAN

CT = 2.151
aSE = .87I.
‘CE = 1.280
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N14

CCSJNE(C.M. )
1.00000
(J.9000U
0.8000U
0.70000
L),60000
(J05000U
0.40000
lJ.3ooou
U.200CIU
ooioooLl
U.000oo

-0.10000
-O*2000U
-0.30000
-U.4000G
-U.50011LI
-0.6000u
-0.70000
-0.800011
-U.gouoti
-1.00000

2.36MeV

SHAPE ELASTIC

2.87138E-01
2.24996E-01
1.74843E-01.
1.34879E-01.
1.035n3E-01
7.92923E-LI~
6.09947E-!J2
4.75144E-02
3.79018$-02
3.13446E-02
2.71587E-02
2.47817E-02
2.37660E-f12
2.3-7735E-02
2.4570?E-(12
2.60223E-92
2.80920E-f12
3.(18347E-02
3.43959~-02
3.90089E-92
4.499Z5E-q2

ToTAL ELASTIC
4.19846E-91
3.46940E-01
2.88189E-31
2.4j395E-01
2.04637E-01
1.76242E-~1
1.54761F-UI
f.38950E-01
1.27748E-J1
1.2@266E-01
1.15777E-JI
1.13703E-91
z.13612E-01
1.15209E-31
f.18337F-i)j
1.22972E-01
1.29226E-01
1*37351E-LJ1
$.47743E”U1
1.6095SF-01
1.777nOE-01

(DSIGMAS IN BARNS/STERADTAN-

‘T = 2.1111
‘SE = .840
aCE = 1.274
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@4

COSIt4E(CetWI. )
1.UOOOU
U.90000
0.800UU
(1.7000U
0.6000U
U.50000
0.4000U
U.3000U
(1.20000
O.looou
G.000oo

-U.looou
-U.20000
-(1.3orlou
-U.4000LI
-U.5000U
-0.60000
-0.70000
-0.8(JOOU
-U.9000U
-1.00000

3.07MeV

SHAPE ELASTIC
3.12034E-O&
2.28163E-01
1.63749E-01
1.15257E-01
7.96954E-02
5,44588E-02
3.730g8E-(12
2,63416E-1)2
1.99471E-(12
1.67933E-f)2
1.57988E-r12
1.61152E-02
1.71124E-02
1.83651E-02
1.96427E-f12
2.09013E-02
2.22767E-02
2.40798E-02
2.67926E-02
3.10659E-02
3.77178E-02

TOTAL ELASTIC
4.36909E-01
3.41261E-01
2.67577E-01
2.11841F-01
1.70631E-01
1.41034E-O1
1.20582E-01
1.07200E-01
9.91603E-02
9.50497E-02
9.37412E-112
9.43716E-U2
9.63256E-02
9.92236E-02
1.02915E-01
1.07476E-U1
1.13212F-u1
1.20663E-01
1.30621F-01
1.44144E-01
~.62593E-01

(DSIGMAS IN 13ARNs/STERADIAN

ST = 1.927
USE = .704
CE = 1.147
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~u
COS!NE(C.M. )

l,r)oo(jcl
0.90000 “
0.80000
0.70000
0.60000
0.50000
0.40000
0.3000U
0.20000
0.10000
0.00000

-0.10000
-0.2000U
-0.30000
-o.4oooti
-U.5000U
-0.15CIf10U
-0.70000
-o.8oor)u
-U .90000
-1.lJOOO~

3.s1 MeV

SHAPE ELASTIC
3.2741OE-(I1
2.303s8E-!)I
1.57819E-01
1.049$6E-01
6.77989E-02
4.279$)5E-02
2,70683E-02
1.81582E-n2
1.40419E-n2
1.30676E-02
1.39232E-02
1.56069E-02
1.74037E-n2
1.88668E-(]2
1.98040E-02
2.02659E-02
2.053g6E-02
2.11428E-02
2.28234E-(12
2.654$6E-u2
3.35256E-fJ2

TOTAL ELASTIC
4.47571E-01
3.383fIlE-01
2.563f18E-01
1.96167E-01
1.53333E-01
1.24002F-01
1.n5002E-01
g.37082E-02
8.79684E-02
8.605tllE-02
6.65960E-02
6.85895E-02
9.13302E-02
9.44169E-02
$).77378E-02
1=01468E-01
1.06073E-01
1.12323E-01
I.21310E-01
1.34482E-U1
j.536~6E-01

(DSIGMAS IN BARNs/STERAfIIAN

‘T = 1.841
‘sE = .656
‘CE = 1.081
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COSINE(C.M, )
1.[)0000”
0.90000
0.80000
U.7000U
0.6000U
0.50000
0.4000U
U.30000
0.20000
U.lo(lou
U.000ou

-0.looou
-U.2000U
-0.30000
-0.4000U
-(1.5000U
-0.60000
-0.70000

-0.80000
-0.90000
-1..0000U

(DSIGMAS

4.05 MeV

S~/@E ELASTIC
3.46574E-01
2.334s2E-01
1.51570E-01
9.414j.2E-02
5.56355E-02
3.14479E-02
1.77806E-02
1.15225E-02
1.01531E-02
1.16643E-112
1.450nOE-02
1.75U82E-02
l,99044E-~2
2.12454E-02
2.140S4E-02
2.05844E-oZ
1.92601E-02
1.82258E-02
1.85713E-02
2.l,69~OE-02
2.92908E-02

TOTAL ELASTIC
4.61263E-01
3e35421E-01
2.43866E-01
1.79102E-O1
1.35004E-01
1.06567E-01
8.97113E-02
8.11351E-U2
7.81886E-02
7.87832E-02
8.13180E-02
8.46270E-02
8.79400E-02
9.08579E-02
9.33402E-02
9.5703iE-02
fj.86289E-02
1.03187E-01
j.10867E-01
1.23629E-01
1.43979E-01

IN BARNs/STERADIAN

CT = 1.758
asE = .620
aCE = 1.00S
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#4

cOSiNE(C.M. )
I.(looou
0.90000
0.80000
().70000“
u.60000
0.50000
0.40000
0.3000[1
0,20GO0
0.10000
(1.uoooll

-U.loouo
-0.20000
-0.3000U
-0.40000
-U.50000
-0.60000
-0.7000U
-0.8000U
-0.90000
-z.noooo

b.30 MeV

SHAPE ELASTIC
3.55934E-nt
20352fji2E-nl
1.49134E-01
8.97539E-02
5.08045E-02
2.71050E-I’12
1.4435?E-(12
9.38115E-c)3
9.20559E-r13
1.17541E-f)2
1.53763E-112
1.88674E-I?2
2.142478-02
2.26161E-i12
2.235$)OE-!12
2.09066E-02
1.88427E-02
1.708nlE-112
1.68655E-02
1.97865E-02
2.77830E-02

TOTAL ELASTIC
4.64779E-01
3.31171E”01
2.35335E-01
I~68657K-Ul
1.24186E-01
9.6S133E-02
8.05258E-02
7.32089E-02
7.14960E-02
7.31513E-U2
7.648f13E-02
8.02645E-02
8.37151E-02
8.64439E-02
8.84491E-02
9.01149E-02
f).2223~E-02
g.59831E-02
1.03067E-U1
1.15676E-01
1.36628E-01

(D51GMAS IN BARN8iSTERADlAN -

‘T = 1.72’7 ..
asE = .610
ccE = .931
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p-l

COSINE(C.t’i. )
2.00000
0.900UU
u.8000U
0.7000U
0.60000
0.50000

0.40000
0.30000
0.20000
0.10000
0.00001)

-U.zoooo
-0.20000

-0.30000
-0.40000
-0.5oo(JrJ
-0./joOOCI
-0.7000(!

-0.80000
-0.90000
-1.00000

(DSIGMAS

aT = 1.705
:SE = .604
CE = .C79

4.s0 MeV

SHAPE ELASTIC
3.636gOE-01
2.36894E-!11
le47382E-fll,
8.65076E-02
4.72647E-02
2.39901E-02
1.21205E-02°
7.999g7E-03
8.72836E-03
1.20436E-02
1.62298E-02
2.00487E-02
2.26895E-02
2.37332E-02
2.312$)8E-02
2.11846E-02
1.85538E-02
1.62455E-02
1.56270E-02
1.84361E-02
2.67956E-02

TOTAL ELAST[C
4.68171E-01
3.28326E-01
2.29157E-01
1 .61071E-O1
1.16412E-01
8.9066~E-02
7.41661E-02
6.78516E-02
6.70911E-02
6.95415E-02
7.34439E-02
7.75466E-02
801O522E-O2
8.35850E-02
8.51754E-02
8.62607E-02
8.77006E-02
9.08087E-02
9.74013E-I.12
1.09869E-01
1.31.277E-uI

[N BARNS/STEfMDTAN
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pb

COSINE(COM. )
1.00000I 0.9000U
0.80000
0.70000
0.60000
U.5000U
0.40UOLI
0.3000U
0.2000[1
O.1OOOO
0.00008

-O.1OOOLJ
-0.20000
-U.30000
-0.4000U
-0.50000
-0.60000
-0.70000
-0.80000
-U*90000
-1.00000

4.85 MeV

SHAPE ELASTIC
3.?7983E-nl
2.40121E-01
1..44726E-nl
8.13478E-f12
4.i702yE-n2
1.92266E-112
8.74072E-!13
6.17489E-113
8.36131E-113
1.28731E-f12
1.79030E-02
2.21736E-02
2.48739E-02
2.56162E-02
2.440$)5E-02
2.16467E-n2
1.81031E-02
1.494~9E-n2
1.37289E-02
1.64507E-02
2.553f17E-n2

(DSIGMAS IN BARNs/STERAD\AN

‘T = 1.672
%E = .597
acE = .809

244

TOTAL ELASTIG
4.76342F-01
3.25337E-01
2.203a9E-ul
1.49993E-01
1.05143E-01
7.87926E-02
6.54389E-02
6.0803~E-02
6.15864E-112
6.52832E-02
7.00456E-02
7.45837E-02
7.80990E-02
8.02446E-02
8.11077E-O2
8*12127E-02
8.15441E-02
8.35873E-02
8.93926E-02
1.01666E-01
1.23898E-01
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/-4
COSINE(C.M. )

1.00000
0.90000
0.8000U
0.70000
0.60000
U.aoooo
0.40000
0.30000
0.20000
0.10000
0.OOOOO

-0.tooou
-0.20000
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000
-t.noooo

(DSIGMAS

4.99 Mev

SHAPE ELASTIC
3.84151E-fJl
2.41655E-01
1.43848E-01
7.94784E-02
3.96958E-02
1.75530E-f)2
7.61194E-03
5,63764E-113
8.36082E-03
1.32972E-02
1.86i15E-n2
2.30186E-02
2.57126E-02
2.632-L7E-n2
2.48787E-02
2.18097E-02
1.79335E-02
1.44705E-02
1.305$16E-f12
1.5780YE-02
2.51839E-02

IN BARNs/STERADIAN

TOTAL ELAS~Ic
4.80304E-01
3.24639E-01
2.1733~E-01
1.4602dE-01
~.011Z9E-01
7.51903E-02
6.24459E-02
5.845floE-02
5.98027E-02
6.39429E-02
6.89960E-02
7.36644E-02
7.71547E-02
?=91341E-02
7.97126E-02
7.94471E-02
7.93669E-02
8s102o2E-O2
8.65443E-02
9.87645E-02
1.21337E-01

aT = 1.661
%E = .596
*CE = .784
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/-4

COSINE(G.F!. )
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
().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

s.1s MeV

SHAPE ELMTIC

3.91338E-01
2.43471E-01
1.42918E-01
7.74483E-02

3.75379E-o?
1.57%52E-02

6.45624E-03
5.13084E-c13
8.43052E-03
1.38124E-02
1.94161E-02
2.39517E-02
2.66232E-02
2.70772E-02
2.537z9E-02
2.197!j4E-f12
j..77474E-02

1.39713E-02
1.23655E-02
1.51131E-02
2.4&947E-02

ToTAL ELASTIC

4085172E-01
3.24099E-01
2.14102E-O1
1.41788E-01

9.68571E-02
7.13947E-02

5.93322E-02
5.60372E-02
5.80016E”02
6.26075E-02
6.79563E-02
7.27468E-02
7.61943E-02
7.79836E-02
7.82498E-02
7.75849E-U2
7.70666E-02
708310%E-02
a.35495E-02
g.57414E-02
1.18728E-01

(DsIGt4AS IN BARNS/STERADlAt4

:T = 1.650
#aE = .595

CE = .758

248



N‘4 5.15 MeV

z
a
~

E
\

1-
a

a
Id
n. “

t(n
z
a 102—
<
m

Io—

Figure 113

21!9



~4

Co S+ NE(co M.)

1.00000
0.90000
O.eoooo
0.70000
0.60000
0.!50000
0.40000
0.30000
0.20000
O,looou
0.000ou

-0. itlooo
-0.2000U
-0.30000
-0.40000
-0.50000
-0,60000
-0.70000
-0.80000
-0.90000
-1.[10000

6.o2 MeV

sHA~t ELASTIC
4.36258E-01
2.55967E-01
1.39657E-01
6.83651E-92
2.81092E-O2
8.63819E-03
2.48042E-(13
4.22870E-03
1.00072E-02
1.708n5E-02
2.357a7E-02
2.8272.0E-r)2
3.05023E-02
3.00460E-02
2.71071E-02
2.23048E-02
1,66925E-02
1.17939E-02
9.65456E-03
1.29045E-02
2.48288E:02

‘TOTAL ELASTIC
5.09534E-01
3.17027E-01
1.92469E-01

i 1.15505E-ol

7.12673E-02
4.89463E-02
4.07285E-02
4.1OO47E-O2
4.57861E-02
5.22788E-02

1 5.85799E-02
6.34702E-02

\ 60628~2E-~2

6.68220E-02
6.53551E-02
6.26129E-02
5.98506E-02
5.89340E-02
6.24666E-02
7.39644E-02

,9*(3i051E-02
: (DSIGMAS IN BARNi/STERADIAN.-
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Figure 114
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COSINE(C.M.)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0020000
0.10000
0.00000

-0.10000
-0.20000
-0.30000
-0040000
-0.50000
-0.60000
-0.70000
-0.80000
-0090000
-1.00000

6.Ij3 MeV

SHAPE ELASTIC
4*67935E-01
2e65494E-01
1.39037E-01
6*43601E-02
2e41530E-02
6.14779E-03
le73425E-03
4e93636E-03
lo16623E-02
1*91634E-02
2a56525E-02
3oO0439E-02
3e17862E-02
3o07659E-02
2e72657E-02
2o19630E-02
1*59614E-02
la08458E-02
8e75582E-03
le24739E-02
2m55241E-02

TOTAL ELASTIC
5-2331OE-O1
3.11021E-OL
1.78115E-01
9.91254E-02
5059601E-02
3.58713E-02
2-99636E-02
3-20995E-02
3-81016E-O2
4-51797E-02
5.15293E-02
5.60601E-02
5*82254E-02
5-79291E-02
5.54951E-02
5.16865E-02
4-77685E-02
4.56L11E-02
4.78333E-02
5.80004E-02
8-08985E-02

(DSIGMAS IN 6ARNS/STERADIAN

aT = 1.606
asE = .61JI
acE = .413
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N‘4 6.53 MeV

I I I I I I I I I
) 0.8 0.6 0.4 0.2 0 -0.2 -0.4 -0.6 -0.8

COSINE @

Figure 115



p.1

COSINE(CoMe)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0000000

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

7.0 MeV

SHAPE ELASTIC
5aO0843E-01
2e75675E-01
la39176E-01
6.1367LE-02
2o13631E-02
4079700E-03
le92738E-03
6a26002E-03
1-35526E-02
2al1075E-02
2e72804E-02
3ol1510E-02
3023152E-02
3o07693E-02
2068628E-02
2e13030E-02
lo51990E-02
loO1352E-02
8e26726E-03
la24347E-02
2m62868E-02

TOTAL ELASTIC
5-44771E-01
3ol1330E-01
1-69535E-01
8-82568E-02
4-59107E-O2
2c77117E-02
2a36763E-02
2e71770E-02
3039035E-02
4-11268E-02
4*71902E-02
5ol1703E-02
5026660E-02
5-16863E-02
4-86117E-02
4a42177E-02
3a97466E-02
3070250E-02
3e86266E-02
4-80894E-02
7e02146E-02

(C)SIGMAS IN BARNS/STERADIAN

:T = 1.6o7
#E = .628
CE = .320

25’4
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Figure H6
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#-i

COSINE(C.M. )
I.uooo(l
0.9000U
0.8ooo0
0.70000
U.600U0
LJ.5000U
0.40000
0.30000
0*2000U
0.10000
U.000oti

-0.10000
-0.20000
-0,300011
-0,4000U
-o.5orlrlo
-0.600n0
-0.70000
-0.80000
-0.90000
-1.OOOOO

8.o MeV

SHAPE ELASTIC
5.82408E-(11
3.o1434E-(11
1.41348E-01
5.67875E-02
1.765~7E-r12
4.38198E-(13
4.60257E-03
1.07486E-(12
1.84056E-02
2.51646E-112
2.98502E-112
3.20197E-02
3.16591E-02
2.90218E-02
2.45728E-02
1.90079E-02
1.33291E-02
8.96026E-03
7.8gi05E-03
1.28470E-112
2.746z3E-(IZ

TOTAL ELASTIC
6.11732E-01
3.24743E-01
i.60937E-01
7.40025E-02

3.32941E-02
1.89402E-02
1.83907E-02
2.39875E-02
3.12703E-02
3.78097E-02
4.24227E-02
4.46648E-02
4.45238E-O?
4.22607E-02
3.83609E-U2
3.35662E-02
2.89715E-02
2.6175311-02
2.74803E-02
3.61552E-02
6.6786’lE-02

(DSIGMAS IN BARNs/STERADfAN

:T = 1.62’7
$E = .668

CE = .205
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COSINE 8

257



#

GCSINE(C.M. )
1.UOOOO
0.90000
0.80000
0.70000

0.60000
0.5000G
0.40000”

0.30000
0.20000
U.loooo
0.00000

-0.10000
-0.20000
-0.3000U
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0090000

9.0 MeV

SHAPE ELASTIC
6.75786E-01
3.30977E-01
1.45274E-01

5.40565E-02
1.622R6E-f12
6.36266E-03
9.31880E-03
1.65701E-02
2.37148E-02
2.88139E-f12
3.13044E-02
3.13151E-02
2.92657E-02
2.56640E-02
2.10447E-O2
1.60067E-02
1.13205E-02
8.08586E-03
7.92314E-03
1.31894E-02

ToTAL ELA$~IC
6.97677E-oi
3.48058E-oi
1.59443E-01
6.63967E-02
2.73699E-02
1.66846E-02
1.90622E-02
2.59027E-02
3.27682E-02
3.77036E-02
q.01400E-02
q.02048E-02
3.83190E-02
3.49966E-02
3.07882E-02
2.63286E-02
Z.24618E-02
2.04260E-02
2.20928E”02
S.02699E-02

-1.00000 2.72103E-O2 4.91010E-02
(DsIGMAS IN BARNsiSTERADIAN

CT = 1.657
:sE = .715

CE = .147
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N‘4 9.0 MoV
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L) 0.8 0.6 0.4 0.2 0 -0.2 -0.4 -0.6 -0.8 -Lo

COSINE O

Figure 118
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COSINE(C.M.j

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
-jooclooo

10.0 MeV

SHAPE ELA$TIC

7.75207E-01
3.62092E-01
1.5f)197E-01

s.26660E”02
l,63$43E-02

9.62394E-03
lo48024Ewo2

2,25498E-02
2.86353E-02
3.i6839E-02
3.17789E-02
2.96105E”O2
2.59964E-02
2,16529E-02
y .713s3E-02

!.2@95zE-02
904~410E-03
7,3921$lE-03
7.97161E-03
1.2Y1459E-02

2~52275E902

TOTAL !!LASTIC

7.92337E-01
3,75235E-01
1.60974E-01

6.19763E-02
2.46748E-02
1.73417E-02
2,20703E-02
2.95004E-02
3.53710E-02
3.82941E-02
3.83476E-02
3.62206E-02
3.27322E-02
2.86034E-02
2,440a2E-02
2.06129E-02
l,77746E-02
1.67026E-02
i,87485E-02
2,612886-02
4.23S74E-02

(DsI13MAR TN BARNs/STERADIAN

‘T = 1.687
:SE = .761j
CE = .111
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N‘4 10,0 MoV

II I I I I
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Figure 119
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11.0 14Dv 12.0 F!eV 13.0 14eV 15.0 HeV 16.0 I%V

COSINF (C.M.)
I.ncnon
o.91,nno

o.8noc@
o.71!nl15

o.6fin1111
0.500$111
o.4onllrl
o.sl,~no

0.21JOSI0
~.l<nn~
O.o,, il$!r

-0.1(000
-IJ.2( @n,]

-0.31. OUO
.-c.4t:onn
-0. st. ono
-n.6tonn
-o.7cono
-o.. soonn

-0.90000
‘ -1.ncooo

‘T -
‘SE -

8.7479E”~l
3.9243F-111

1.5534E-01
5.221fE-f12
1.7336E-f12
1.3327E-n2
2.oo82E-n2
2.7790E-n2
3.2525F-02
3.3497E-uz
3.1382F-02
2.7344F-02
2,2506E-n2
1.7717F-n2
1.3SOnE-nz’
1.0134F-172
7.8069E-03
6.8232E-n3
7.8520E-ns

1.2198E-OZ
2.2094E-02

0SIG14AS

1.712
.813

9.7141F-nl
4.2051 F-nl
l,6nn6F-nl
5 2285E-1~2
I 8a52~-02
I 6939F-f12
2 4597F-112

3.1808 E-112
.3.5~6’?E-02
3 4155 E’-’lz

3.[,234f--n2
2 480t7F-~2
1 Q186G-n2

1.4256E-n2
1 B468F-n2

7.9262 F-(13

6.5592F-P3
6.3401E-n3
7.5370F-n3
1.0991E-02
1.la419E-o

#1?4 BNs/sTE aD

1.730
.8s7

1.P636~ (II
4.4557r-nl

l,6399C-nj
S.2651F-n2
2.r617i=-n2
2.c21a~-n2
2.a154k-n2
3.4509E-n2’
3.6290E-nz
3.37& 6k-n2
2 a529F-n2
2 2223E-IIz
1 .6236k-112
1.1418E-n2
8.li53E-n3
6.2774E-fi3
5.63 blk-n3
5.9168E-03
7.0003F-03
9.5885E-03
1.4697F-02

1.7/12
.8911

1.2356* no
4.8621F-nl
1 6874F-fIl
5 3392F-n2
2 4211~-n2
2,5453E-112
3.2560E-f12
3 6512F-~t
3 5522F-.2
3 0724E-02
2.4045E-02
1 7231 F-n Q
1 14@7~-17z
7.4205~-n3
5.119BE-03

4 3009E-03
4.4739E-03
5.1226F-IM
5.13946F-13
6.8062E-n3
8.4694E-03

1.7511
.953

1.317.5F :0
5.0220 E-c]
1 .6931F-nl
6.J405E-n2

2 5t306G-m2
2.7422E-c2
3.3647F-.>z
3.6217~-,.z
3.3998F-c2
2.0456F-n2

2.1566 ~-c.z
1.4957:-/,2

9 6550F-nJ
6.n959k-n3
4.2~52F.r,x
3.7481F.Q3
4.0834k.03

4.7162E-f13
5.252zF-I)z

5.61J29E-n.J
6.1690 c-113

1.75.6

.976
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Figure 120
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COSINE (G.M.)
l*r-lcoofJ
0*9001J0
0.80000
0.70000
0960000
0.50000
004GI)O0
().30000
0.20000
O.ioooo
0.00009

-O*1OOOO
-0.200(10
-0.30000
-0.40000
-0.50000
‘0.60000
-0.70000
‘0.80000
-0.9000CI
-1.00000

11.6 MeV

9.3328E-fll
4.0965E-01
l.5828E-OI
5.2222E-02
1.821OE-O2
1.5526E-02
2.2900E-OZ
3.0358E-02
3.4216E-02
3.4025E-(Iz
3.0771E-oz
2.5838E-OZ
2.0476E-02
1.5S68E-02
1.1599E-OZ
8.7394E-03

7.0159E=03
6.5244E-C)3
7.6828E-03
1.1508E-02
1.9915E:02

DsIG14AS Ifl,@_N~/~~ER~D

:T = i.724

SE = .840

26)J
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COSINE 8

Figure 121



*14 14.0 MeV

COSINE (C.M.)
1.00000
i).91jooQ

().80000
o.7oono
0.6COn0
0.50000
o.4uono
0$30000
o.2oono
Oai!lono
Ocooo(lo

-0.10000
-0.zoo(lo
-o.3ooflo

-o.4ooon
-0.500iJ0
‘0.60000
-o~700nn
-0.80000
-0.90000
-l*noooo

:T = 1.750
SE = .926

1.3512F 00
4.6740E-01
1.6696E-Oj
5.3111E-rJ2
2.2459E-rIz
2.3059E-02
3.0775E-02
3,6017E-02
3.6369E-02
3.2574E-02
2.6415E-02
1.9670E-(12
1.3668E-02
9.1609E-03
6.3673E-n3
5.I056E-03
4.9675E-03

5.5181E-03
6.5161E-03
8.1540E-03
1.1322E-02

Ds[GMAS IN BNS/STERAD
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Figure 122
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.-

1.00

1.21

1.50

1.75

2.00

2.15

2.20

2.34

2.56

2.76

2.95

3.00

3.17

3.29

3.35

4.00

4.30

4.50

Ener~

4.85

5.00

5.66

6.OO

6.53

7.00

8.00

9.00

10.00

11..oo

1. I..6o

12. oo

13.00

IA*OO

14.92

15.50

15.83

1.6.00

*
Energy levels obtained from

except [ ] values which are

‘Only 25 levels accommodated

Olb

G.S.

6.o5

6.13

6 .$z2

7.I.2

8.88

9*59

9.85

10.36

10.95

IL*O5

XL .26

u.52

U. .63

X2.(22

K! .44

12.53

12.79

12.97

*+
Energy Levels -

0+ 13.10 1-

0+ 13.26 3-

3- 13.66 1+

2+ 13.89 (4+)

1- 13.98 2-

2-

1-

2+

4+

o-

3+

0+

2+

3-

[1
0+

1-

2-

0-

2-

NRC 61-5, 6-229,

assumed.

in program.

[114.72 0+
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~16

CKiINE(CJ’f.)
1.0000G
0.90000
0.80000
0.70000
0.60000
0.5000C
0.+0000
0.30000
0.20000
0.10000
0.00000

-0.10000
-’9.20000
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0.90000
-1.00000

1.0 MeV

StiAPE ELASTIC
2c88132E-OL
2062455E-OL
2e37346E-OL
2.1561fIE-OL
1.96065E-G1
lo78536E-OL
I*62863E-C1
1*48895E-CJ1
I*36491E-OL
ls25521E-01
lo15862E-OL
1.07404E-OL
1.00044E-CL
9.36875t-G2
3.82507E-02
8e36568E-02
7.9i3379k-02
7e67340C-02
7.42934E-02
7.247L8E-02
7elZ329E-02

TOTAL ELASTJC
+.73~6E-OL
4e22i!9Yf-01
3e78372E-01
3.409142-01
3.09028E-01
2081957E-01
2.59072E-0(
2.39t?56E-01
2.23894’:-01

, 2.10863L-O1
2.00531:-01
1.92747E-01
[087446f:-Oi
1.84b4QE-ol
te84+60E-0[
\.8707tlE-01
~.92801E-01
2e02038E-Oi
2.15319c-al
2.33316E-0~
2s56857E-0~

(f)SIGMAS IN BARNS/STERADIAN

aT = 3*1M
‘SE = 1.717
aCE = 1.428

2’70
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Figure 123
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~16

COSINE(C.M. )
1 ● wow
0.90000
0.809(?0
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
Q .00000

-0.10000I
I -0.20000

-0.30000
I -0.40000
I -0.50000
I -0.60000
,

-0.70000
-Q.80000
-0.9000(1
-1.(?0000

1.21 MeV

SHAPE ELASTIC
2099456E-f)l
2.657!51E-01
2.35821E-Oi
2.09327E-01
1.85957E-01
1.65417E-OL
i..47436E-Ol
1.31765E-01
1.18173E-01
1.06449E-01
9064O1OE-O2
8.78542E-(22
8.06523E-OZ
7.46555E-02
b.974t)8E-02
6.58013E-02
6.27458E-02
6.04904E-~2
5.89$)84E-02
5.81996E-02
5.8f)704E-G2

TOTAL ELASTIC
4.89269E-01
4.28126E-01
3.76598E-01

: 3.33233E-01
; Z.96811E-01

2.66316E-01
2.40905E-01
2.19884E-01

i 2.02695E-01
;; 1.889C+1E-01
: 1.78177E-01

1

1.703(ME-01
1.55174E-t?l

. 1.6277~C-01
1.03209E-01

I 1.66701E-01
1.73640E-OL

~ 1.844t)3C-01
I L.99776E-01
; 2.20575E-01
I 2.47883E-OL

i

‘T = 2.9s2
%E = 1.544
~CE = 1.4o8

2’72



Figure 12)1
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I

COSINE(C.H.)
1 ● 00000
0.90000
0.80000

I
0.70000

I 0.60000
().50000

1 0.40000
0.30000
0020000
().10000
0.00000

-0.10000
-0.20000
-0.30000
-0.40000
-0.50000
-Q.60000
-0.70000
-0.80000
-0.90000
-1.00000

1.s0 MeV

SHAPE ELASllC ‘
3.13230E-01
2.69843E-01
2.32214E-01
io99728E-01
1.71819E-01
1.47’966E-(?l
1.27695E-01
1.10575E-OL
9.62131E-02
8.42593E-02
704i1994E-02 “
6.63562E-02
5.98877E-02
5.47860E-02
5.08?60E-02
+.8Q250E-02
4.60912E-02
e.50232E-02
4.4?596E-02
4.52779E-02
4.46840E-02

TOTAL ELASTIC
5.07638E-O,Z
4.33635E-01
3.72396E-01
3.21817E-01
2.80163E-01
2.+!Y997E-01
2.L8139E-01
1.95622E-01
1.77667E-01
1.63659E-01
1.53131E-01
1.45756E-01
1.qi342E-Oi
1.39833E-01
1.41320E-01
1.+d146E-ol
lo54436E-01
le67113E-0$
lo849WE-01
2.09070E-01
zcff0992E-OL

(OSIGMAS lN 8ARNS/STERADIAN “

UT = 2.73’7
‘SE . 1.352

‘CE = 1.38s
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Figure 12$
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~16

COSINE(CoMo)
1.00000
0.90000
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0.20000
0.10000
0.00000

-0.10000
-0.200001
-0030000
-0.40000

i
-0.50000
-0.60000
-0070000
-0.80000
-0.90000
-1.00000

1.75 MeV

SHAPE ELASTIC
3.23154E-01
2.71604E-OL
2.27778E-01
1.90742E-01
i.59644E-OL
1.33712E-01
1.12248E-01
9.46234E-02
8.02787E-02
6.87176E-C)2
5.95050E-02
5.22647E-02
4.66768E-Q2
4.24757E-02
3.94W9E-02
3.74345E-02
3.63205E-(?2
3.6Q433E-02
3.65870E-02
3.19818E-C2
4.03041E-02

TOTAL ELASTIC
5.20140E-o~
4.35649E-01
3.66852E-01
3.1098OE-O1
2.65775E-01 .
2.29388E-01
2.00311E-01
1.77317E-01
1.594Z8E-01
1.+5833E-01
1.35964E;01
1.29380E-01
L.25816E-01
1.25169E-01
1.27512E-01
1.33110E-01
1..4245IE-O1
1.56282E-01
1.75660E-01
2.02027E-OX
2.37290E-01

(OISIGMAS IN BARhJS/STERADIAN

*T = 2.S84
%E = 1.220
‘CE = 1.364
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&6

COSINE(C.M. )
1.00000
0.9C)OO0
0.80000
0.70000
0.60000
0.50000
0.40000
0.30000
0 ● 20000
0 ● 10000
0.00(200

-0.10000
-0.20000
-0.30000
-0.40000
-().50000
-0.6GOO0
-0.70000
-0.80000
-0.90000
-1.00000

2.0 MeV

SHAPE ELASTIC
3.32230E-Of.
2.71801E-01
2.22255E-OL
1.81264E-01
1.47632E-t)l
1.20286E-01
$1.82653c-02
8.07168E-02
6.68878E-02
5*612L6E-02
4.78516E-02
4.15983E-02
3.69646E-02
3.36334E-02
3.13647E-C12
2.99930E-Q2
2.94258E-02
2.9641.9k-02
3.06900E-02
3.Z6876E-02
3.5ii?205E-02

TOTAL ELASTIC
5.29791E-01
4.35370Z-01
3.59755E-ol
2.994t)8t-Oi
2.51476E-01
2.13651E-01
1.84067E-01
1.61218E-01
1.43895E-01
1.31Z45E-01
1.22231E-01
1.16621E-01
1.13972E-01
1.14134C-01
lo17166E-01
5.23358E-01
1.3327QE-01
1.47786E-01
1.68190E-01
I096256E-01
2.34381E-01

(OSIGF’IAS IN BARNS/STERADIAN

aT - 2.452
aSE s Icllo

‘CE s lJ3~2
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~16

COSINE (Co M.)
1.00000
0.90000
0.80000
0.79000
0.60000
0.50000
0.4000(?
0.3QOO0
0.20000
0.10000
0.00000

-0.20000
-0.20000
-0.30000 “
-0.40000
-0.50000
-0.60000
-0.70000
-0080000
-0.90000
-t.000oo

2.1s MeV

SHAPE ELASTIC
3.3524QE-01
2.71243E-OL
2.18495E-01
1.75407E-01
1.40S49E-01
1.22646E-01
9.05617E-02
7.32966E-02
5.99735E-02
4.98333E-Q2
4.22279E-02
3.66149E-02
3.25529E-02
2.96975E-02
2.77981E-02
2.66950E-02
2.63373E-02
2.66$12E-02
2.78884E-02
3.0125W-Q2
3.3t$b27E-02

TOTAL ELASTIC
5.34303E-01.
4.34179E-01
3054811E-01
209Z149E-01
2042947E-01
2.oq601E-ol
1.75016E-01
lm52509E-(jl
la35738E-01
1.23640E-OJ
1.15401E-01
lslC)422E-01
lo08317E-01
1.c)8910E-01
1.12252E-01
1.18651[-01
1.28715E-01
1.43423~-01
lo64205E-01
i.9306~E-01
2=3271$E-01

(OSIGMAS IN 8AHhlS/STERAL)IAN

aT = 2.381
%E = l.O~L
OCE = 1.32’7
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~16

COSINE(C.M. )
1. OGOOO
0.90000
0.80000
0.70000
0.60000 “
0.50000
0.40000
G.3Gooc!
0.2(2000
O.loooc)
0.00000

-0.10000
-0.20000
-0.30000
-0.+0000
-0.5GOO0
-0.60000
-0.70000
-cJ.@oocJo
-0.90000
-1.00000

2.20 MeV

SHAPE ELASTIC
3.364X6E-Q1
2.70916t-01
2.171ff2E-01
1.73404E-OL
1.3B388E-Q1
1.30149E-01
8.80893E-02
7.09582E-Q2
5.78359E-02
4.7928zjE-Q2

q.056&lE-C2
3.5z675E-02
3.12951L-02
2.85899E-(32
2.67989E-02
2.57658E-02
2.54286E-Ol!
2.5%178E-@2
2.70554E-C2
2.93535F-G2
3.3DI+OE-02

TOTAL ELASTIC
5.35546E-01
4.33567E-01
3.5301OC-OI.
2.89641E-01
2.4of380c-o)_
2.CU619E-01
1.72085E-01
le49736E-01
Ze33182E-01”

, 1.21328E-01
lo13328E-01
Zs08567E-01
1OO6642E-OI
1.07368E-01
1.10795!:-!21
2,17236[:-31
1.27320E-01
1.420=C-Q1
1*42923L-C1
lo92005E-f31.
2.3Z144ti-Gj

(DSIGP4AS IN BARNS/STERADIAN

CT = 2.3s8
%E = 1.036
‘cE = 1.322
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~16

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

-0.10000
-0.20000
-0.30000
-0.40000
-O*50GO0
-0.60000
-0.70000
-(7.80000
-0.90000
-1.000CJO

(DSIGMAS

2.311 MeV

SHAPE ELASTIC
3.39646E-01
2.69992E-01
2.’L3414E-O1
1.67938E-01
1.31809E-01
1.03472E-Q1
8.15557E-C2
6.4$60$Ik-02
5.23456E-02
4.3Z167E-02
3.64207E-C2
3.l&36bE-02
2.82693E-02
2.59447E-02
2.441%$4E-02
2.35076E-02
2.32182E-02
2.36134E-02
2.48770E-02
2.73000E-02
3.12802E-02

TOTAL ELASTIC
5c38889E-01
4,31782E-01
3s47990E-01
2.82753E-OL T
2e32Z9+E-01
1.9360SL-(?l
ls64298E-01
1.42452E-01
1.26551E-01
1.15401E-01
1eO&1082E-01
lm03921E-Gl
1.(32475E-01
1s03535E-01
1.07147C-01
1.Z364+C-OJ
1.23704L-01
le36429E-01
1.59fh53E-ol
ls89090E-01
2.30523tI-01

IN BARNS/STERADIAN

:T = 2.298
SE = .990
aCE = 1.307

281,1



103
I I I I I I

z~ \ \.
a

,4.

o10
2.34 MaV 1

E
II
u

0
Oee

0
0

e
0

0

0 0

00 0

0 0 0000

1
0 0 -/

.,

I I I I I
1.0 0.8 0.6 0.4 0.2 0 -0.2 -Q4 -0.6 -0.8 -Lo

COSINE 8

Figure 130



~16

C,OSINE(C.1’le)
2.00000
0.900C!G
0.80QO0
0.70000
0.60000
0.50000
0.40000
0*3000Q
0.20000
O.ioooo
0.00000

-0.10000
-o.2oociG
-o*3@wcJ
-0.40000
-0.50000
-0.6000(?
-Q.7ooclo
-0.80000
-0.90000
-1.00000

2.56 MeV

SHAPE ELASTIC
3.43931E-01
2.67924E-01
2.0719gE-Cl
1.59288E-01
1.22027E-01
9.35093E-02
7.20715E-02
5.62709E-(12
4.48677E-02
3.68104t-02
3.12235E-(J2
2.73973E-(12
2.47793E-02
2.29b77E-02
2.17062E-02
2.08802E-02
2.u5138E-02
2.0?685E-02
2.i9421E-02
2.44689E-Q2
2.89203E-02

TOTAL ELASTIC
5.43066~-C!(.
4.28116E-01
3.39575C-01
2.71776E-C)I
2.20272E-01
1.81562E-01
1.52882E-01
1.3204EIE-01
1.17338E-01
1.07402E-Q1
1.cl1205E-ol
9.79%87[-02
9.72q93E-02
9.87452E-02
f.02517E-01
1.0~932E-ol
1.3~758E-01
1.33256E-01
1.54320E-01
io84660E-oI
2.26055E-01

(OSIGMAS IN 13ARNS/STERADIAN

‘T = 2.211
‘SE = .927
‘cE = 1.284
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~16

COSINE (C. M.)
2.00000
5’.9(?OCX2
J.80000
C.70000
0.60000
O.socoo
0.40000
C.300CJ0
0.2000C
0.10000
0.00000

-O* IOGOG
-0.20000
-0.3(? 000
-0.40000
-0.5GOO0
-0.60000
-0.70000
-0.8CCO0
-0.90000
-Iooocoo

2.76 MeV

SHAPE ELASTIC
3.47177E-OZ
2.65552E-01
2.01294E-C1
1.51448E-01
1.13432E-GI
8.50037E-02
6.42175E-C2
4.94C32(3E-02
3.91336E-U2
3.22162E-02
2.76651E-02
2./I6935E-G2
2.27018E-02
2.12694E-02
2.03485E-02
I’.926O2E-O2
_l.8(!i916E-02
1.8@?47E-02
1.96868E-02
2.22511E-C2
2.71394E-02

TOTAL ELASTIC
5.46040[-01
4024127E-0]
3.31563L-@l
2.61769E-01
2o09641C-@l
1.7Z”1991-.-O1
1.43330C-01
lo23599E-01
1.1oO96E-PI
1.01338E-01
9.61891C-02
9.38155E-02
9.36644[-02
9.54661E-02
9.92614L-U2
1.05455E-C1
1.14900L-01
1.29014E-01
1.99955C-01
1.L?0626E-OJ
2.21$L5t)2L-oL

(DSIGPIAS IN BARNSISTERADIAN

:T = 2.1110
USE = .877

CE = 1.263

288



103

IOz

10

I

o ‘6 2.76 MeV

‘\\

0 00

00

I I
0.8 0.6 0.4 0.2 0 -0.2 -0.4 -0.6 -0.8 -1.0

COSINE 8

289



COSINE(C.l’l. )
1.00000
0 ● 90000
().00000
(2.70000
0.60000
0.50000
0.40000
0 ● 30000
Q .20000
0.10000
0000000

-0.10000
-0.20000
-0.30000
-0.40000
-0.50000
-().60000
-0.70000
-0.80000
-0.90000
-1000000

.

2.9S MeV

SHAPE ELASTIC
3.5oo19t-ol
2.63112E-01
2.95646E-OL
1044151E-OL
1.0562LIC-Q1
7.74618E-Q2
5.7451s7E-02
4.369C)IE-02
3.46702:-02
2.878i9E-02
2.52153E-02
2.30224E-02
2.15641E-02
2.04077E-C2

,3.93204E-G2
x.8264SE-02
1.739JF1E-02
1.70608E-02
1.7%O05E-02
2.0354+E-02
2.5&JS97E-02

TOTAL ELAST[G
5.48422E-01
4.19970L-01
3.23784E-01
2.52344E-@l
1.99868E-ol
1.61895E-01
1.34970E-01
1.16411E-GI
1.(34135E-0]
9.65334E-!)2
9.23790C-32
9.C)7739E-G2
9.11212E-02
9.31287C-J2
9.68401L-02
1.C12698E-OL
i.l1643E-01
1.25252E-01
1.+5938’:-01
i.77213E-01
2.24062E-OL

(DSIGMAS IN BARNS/STERADIAN -

‘T = 2.077
afjE s .836
aCE = 1.242
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~16

CQSIJVE(G.M.)
1.00000
0.9GGO0
0.80000
0.70000
0.6000C
(5.50000
c.4ooo@
0.30000
0.2COOQ
Gezoo(lo
0.000co

-(j.l/j(j(jo

-0.20000
-0.30000
-0.40000
-0.50000
-0.60000
.-0.70000
-0.80000
-0.90000
-2.00000

3.0 MeV

SHAPE ELASTIC
3.!it)715E-GL
2.62432E-01
1.9414f3E-ol
1.42245E-01
1.03603E-01
7.55350k-G2
5.57429L-02
4.22b9~F-02
3.34676E-02
2.i’9b78Z-02
2.465(jt6f-02
2.26666E-02
2.13428E-02
2.02520E-C2
1.91660E-CZ
?.80586E-Gz
I*71036E-O2
1.66755E-C!2
1.73+91E-02
1.991351E-02
2.53330E-C)2

TOTAL ELASTIC
5.49060E-OL
4.%8879L-Of
3.21756C-01
Z.49906K-01
1.97364E-C’I
1.59535[:-01
1.32874E-Oi
1.14633E-GI
1.02685E-CI1
9.538$J’ilE-02
9.14936C-02
9.00868C-C12

900sGQof:-02
9.26151E-J2
9.62971[-!)2
1.C)2Z)59E-21
1.18865E-91
f.24336Z-01
i*54957K-f)l
1.T6352E-’ll
2.23677E-91

(D$IGMAS IN 8ARNS/STERADIAN

:T = 2.062
$E = .82s
CE = 1.23’7
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~16

COSINE(C.H.)
1.00000
0.9’0000
0.8.0000
0.70000
0.60000
0.50.000
0.40000
0.30000
0.20000
0.10000
0.00000

-0.10000
-0.20000
-().30000
-0.400(20
-0.50000
-0.60000
-0.70000
-0.60000
-0.90000
-1.00000

3.17 MeV

SHAPE ELASTIC
3..53O8OE-QI
2.601O6E-OI
1.890B2E-OZ
1.35869E-01
9.49306E-C2
6.925Q9E-02
5.02675E-02
3.76182E-02
3.00960E-02
2.5632$E-02
2.31704E-02
2.183S6E-02
2.09383E-02
2.00269E-02
Z.89C)06E-02
1.75699E-02
1.627%OE-02
1.54917E-02
1.59070E-02
1.94538E-02
2.+3031E-02

TOTAL ELASTIC
5*51084C-Q1
4.t5034t-ol
3.14802E-01
2.41666E-01
2.89003[-01
1.5175alI-ol

1.26Q64E-01
l-.o8953E-ol
9.81462E-02
9.1894ftE-Gz
8.88748[-02
13.81203C-0~
8.89884E-02
9.Z1641E-02
9.46972E-02
1.00077E-rjl
i.0835tlE-(Jl
1.21289E-01
1.41627C-01
I*73381E-GI
2.22307E-O;

(DSIGMAS IN tjARNS/STERADIAN

:T = 2.012
USE = .793

CE = 1.219
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&6

COSINE(C.M. )
1.00000
0 s90000
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
-0.800Q0
-0090000
-1000000

3.29 MeV

SHAPE ELASTIC
3.54802E-OL
2.58491E-01
1.85560E-01
1.31477E-01
9.2369SE-02
6.50374E-02
4.b6665&i-02
3.49668E-02
2.60191E-02
2*42519t-02
2.24089E-02
2.15221E-02
2.C)8935E-02
2.0cY812E-02
1.88908E-02
1.73711E-02
1.58131E-02
I.+751OE-O2
1.49715E-02
1.75t21E-02
Q.3677YE-02

TOTAL ELJ$STIC
5.52568L_-oL
4.L23342-01
3.099+2E-01
2.359$5E-oL
1.83287E-ol
1.46515E-oL
L.21549t-01
1.05263E-ol
9.5271BE-02
8.97549E-02
8.73397E-02
8.70250E-02
8.8Z462E-02
9.03774E-02
9.37729E-02
9.8$485:-02
L.O671OE-O1
1.19240E-01
1.39353E-01
1.71355E-C)L
2.Z1444E-01

(I)SIGMAS IN 8ARNS/STERADIAN

:T = 1.979
SE = .773

aCE = 1.2(36
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~16

C(2SINE(C.M. )
1 ● Oooocl
0.90000
0.80000
O*70CO0
0060000
0.59000
0.+0000
0.30000
0.20000
().10000
O.odooo

-0.10000
-0.20000
-0.30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-o ● 90000
-1.00000

3.35 Mev

SHAPE ELASTIC
3.554)60E-(IL
2.576S7E-01
1.83t120E-ol.
i.29319E-01
9.U1737E-02
6.29973E-02
4.49396E-02
3.36169E-02
2.70545t-02
2.36404E-02
2.20698E-02
2.14173E-02
2.09163E-02
2.c)14fi9E-02
1.89171E-02
1.7Z983E-02
1.56(2+9E-02
1.4406$F-02
1.45321E-02
1.70768E-02
2.34127E-02

TOTAL ELASTIC
5.53344E-01
4.1101OC-O1
3007550C-01
2.33t,70E-01
~.805CJ2E-01
1.43979E-01

: 1.193S4E-01
1.03512K-01

‘ 9.39263E-02
8.87711[-02
8.46507E-C2
8.65481[-02
8.77882E-02
9.0(IW3E-02
9.33613E-02
9.$2863E-Q2
1..O5934E-O1
1.18258[-01
1.38262E-01
Z.76406E-01
2.21097z-Qk

(DSIGMAS IN 8ARNS/STERA!lIAN
~T = 1.964
u
#IE = .764
CE = 1.200
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~16

CQSINE(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
-0.96000
-1.00000

4.0 MeV

SHAPE ELASTIC
3.67150F-01
2.50258E-01
1.66230E-OL

3.07597E-OL
ii.83CJ12E-02
4.34296E-02
2.901O4E-O2
2.18Wf9E-02
1.93769E-02
1.95927E-02
2.09ft43E-02
2.22945E”-02
2.28787E-02
2.22812E-02
2.04235E-02
1.75627E-02
1.42974E-02
1.15@17E-02
1.07+35E-02
1.35082E-02
2.20264E-02

TC)TAL ELASTIC
5.65t335E-01
3.98555E-oL
2.S3395E-OJ

i 2.05061E-01
f.53027E-01
1.19631E-01
9.92968:-02
8.79608E-C)2
8.265302-02
6.ll~53E-02
8.199172-02
8.38971E-02
8.6Z548E-02
8.8397LE-02
9.070992-02
9.3764dE-02
9.9CJ234E-02
1..O9O46E-Ol
1.27908:-01
1.61805E-01
2.19911E-01

(DSIGM/lS IN 8ARNS/STERADIAN

:T = 1.824
J3E = .681
CE = 1.143
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~16

CCSINE(C.M. )
1.00000
(3.90000
0.80000
0.70000
0.60000
C).slxoo
0.40000
0.30000
0.20000
0.10000
0.00000

-0.10000
-0.20000
-0.30000
-0.40000
-0050000
-0.6(3000
-0.7UOO0
-0.80000
-C).9000Q
-1.00000

4.3 MeV

SHAPE ELASTIC
3.744JE7E-01
2.47953E-01
?.59049L-01
9.86336E-02
5.94708E-OZ
3.S8208E-02
2.31ff06F_-02
1.76477E-02
1.71364E-02
1.8838DE-d2
2.13i7tE-02
2.33969t-02
2.43098E-02
2.36677k-Z12
2.1449DE-02
1.79992k-02
1.40427E-Q2
1.t37036t:-02
9.53459E-03
1.25509E-02
2.22765E-02

TOTAL ELASTIC
5.73362E-Ot
3.94505E-ot
2.73637E-01
1.93575E-01
1.42635E-01
1.10236t-01
9.19138E-02
8.24633E-02
7.91141E-02
7.91564[-02
8.108O7E-O2
%.37153f-02
8.628?6L-02
8.84233[-02
9.02221E-02
9.24139E-02
9.66063E-b2
i.C)5645E-01
1.24123E-01
1.&9103E-01
2.2137SE-01

(DSIGIIAS Ild BARNS/STERADIAN

:T = 1.776
USE = .654
CE = 1.122
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~16

COSINE(C.M.)
1.00000
0.90000
0080000
0.70000
0.60&)0
0.50000
0.40000
0.30000
0.20006
G.lQOQO
0.00009

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

4.5 MeV

SHAPE ELASTIC
3.80276E-OL
2.46935E-Q1
1.54657E-OL
9.30680E-02
5.46465E-t)2
3.12473E-02
1.97246E-02
1.56374E-OZ
1.60222E-02
1.84213E-02
2.17558E-02
2.42360L-02
2.53025t-f12
2.4591tiJE-02
2.21221E-02
1.82960E-02
1.39164E-02
1.02137E-f)2
%.88211E-03
1.21223E-02
2.26911E-C)2

TOTAL ELASTIC
5.80171E-01
3.9Z526E-01
2.tJ7689C-Ok
1.86477:-01
1.35313C-01
I.O461OE-O1
8.7621OE-O2
7.96095E-Q2
7.72495C-02
7.81927E-02
8.07705E-02
8.38073E-02
8.65298E-02
8*85639E-02
9.00185E-02
9.16590:-02
9.5Z830E-Q2
1.03623E-C)l
&.21914C-01
1.57713E-dl
2.2258i$E-01

(DSIGtlAS IN 8ARNS/STERADIAN

.

‘T = 1.750
asE = .6bo
aCE = 1.110

304



10s I I I I I

s\

/’

102—

10 —

II I I I I I
1.0 0.8 0.6 0.4 0.2 0 -0.2 -0,4 -0.6 -0,8 -

Figure 140

305



~16

COSINE(C.M. )
I . Cooof)
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
-f/.6OOOO
-0.70000
-o.eooo(?
-0.90000
-1.00000

4.85 MeV

SHAPE ELASTIC
3.92538E-dl
2.+6204E-fjl
1.47685E-C)L
8.@212E-02
4.53207E-02
2.40b21E-02
1.45468E-02
1.24763E-02
1.46292E-02
1.86205L-02
2.27256E-02
2.575%6E-C2
2.b9929E-02
2.61175E-02
2.32207E-02
1.07970E-02
1.37726E-02
9.54483E-iJ3
a.03479E-03
1.17986E-02
2.384?Oli-02

TOTAL ELASTIC
5.94816C-01
3.90555:-01
2.58349:-01
1.75064E-01
1.24611E-01
9.5t!1596L-02
8.I1664E-02
7.531861:-02
7.+7699E-02
7.71620Z-02
8.06440C-02
8.+2401E-02
8.7133$E-02
8.t39592E-02
8.984d3E-02
9.05946E-02
9.30&26L-02
looo587E-(lt
1.18699E-al
1.56099C-01
2.76125:-01

(DSIGMAS IN f3ARNS/STER~DIAN

:T = 1.712
$E = .620
CE - lco92
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~16

COSINE(C.M. )
1 ● 00000
llJ.9L’ooo
0.80000
O.?f)oQo
0.60090
0.50000
0.40060
0.30000
O.zb(soo
0.10000
0.00000

-0.locoo
-0.20000
-o.3bcoo
-0.40000
-0.506($0
-0.6CL$O0
-0.70000
-0.8tWd0
-0.90000
-1.00000

S.O MeV

SHAPE ELASTIC
3.98641E-01
2.46311E-01
1.ff+984:-Oi
a.04266E-02
4.18962E-Q2
2.13177E-02
1.Z6508E-C2
1.13997E-02
1.42411E-02
1.i?7485E-02
2.31!311E-C2
2.63958K-C2
2.76685F-02
2.6&9q6E-02
2.36224k-02
1.89721[-02
1.37L55E-02
9.31236k-03
7.77043E-03
1.17i63Z–02
2.44749k-02

TOTAL ELASTIC
6.02170E-01.
3.9028$)E-01
2e54762f-01
1.70570E-01
1.20445E-01
9.25432E-02
7.88151E-02
?.384237-02
7.39964L-02
7.68398(-02
8.@7153L-02
8.f+4871L-b2
8.74138E-02
8.91373L-02
8.97866t-C2
9.0~977L–62
9.22647[,-02
9.94558L-02
1.17549:-01
1.5569+C-01
2.28004L-01

(DSIGMAS [N BARNS/STERADIAN

CT = 1.699
‘SE = .613
OCE = 2.086
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~16

COSINE(C.M. )
1.00000
0.90000
0.8GOO0
0.700(30
0.6CCQ0
G.50C)(30
0.46060
0.30000
0.20(00
O.LOOOO
0.0:000

-f~.loeoo
-c.2moo
-0.30000
-o.4od60
-0.50000
-0.6600(3
-0.70000
-0.8COO0
-fj.9ocm3
-1.ocooo

(DSIGMAS

‘T = 1.663
‘SE = .596
CCE = 1.067

s.66 MeV

SHAPE ELASTIC
4.320816-CI1
2.49917L-01
1.35099E-01
4.65280E-02
Z.89664E-02
1.J5235E-G2
G.50193E-03
8.52486E-L3
1.38851t-CJ2
2.00i592E-K12
2.54203K-G2
2.89C183C-C2
2.99869<-02
2.85184:-02
2.47506E-(2
1.93381E-02
1.33951r-02
8.57633E-C!~
7.L7633E-03
1.22580E-C2
2.?7646E-02

Tt3TAL ELASTIC
6,42215::-01
3.93093:-01
2.41715;-01
lo53387E-01
1.Q4869i-Cl
8.378845-02
7.11692[-02
6.96793;-92
7m23847E-02
7.68684L-32
8.16Z99C-C12
8.57074.-C2
8.64866:-92
8.96T28ti-92
8.94178:--:2
0.86030’.-.22
8.929?6L-22
9.5=+358L-”J2
1.13795L-31
1.554+34L-01
Z.37&?99E-Gl

IN 8ARhX/STERADiAN
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COSINE(C.M. )
1.00005
fle90coi
0.80005
0.70000
0.60000
o.5tj(200s
o ● 400 w’
0.3LJ(30C!
0.26000
0.10000
0.00000

-0020003
-0.20000
-0.30006
-9.+OG(JO
-Q.5CJOO0
-0.6GO00
-0.7CO(30
-0.80000
-C.9C’000
-1.oocoo

6.o MeV
SHAPE ELASTiG

4.53443[-01
2.!33638F-OL
1.31165:-0~
6.04998ti-(X2
2.359LOL-02
7.851A+L-C13
4.64034L-03
8.12579E-Q3
1.4449CIE-02
2.11165E-02
2.6573sL-02
2.99174E-02
3.07200fi-02
2.89354~-02
2.4874.Tk-02
1.92322E-CZ
1.31549tl-02
8.34146f~-c3
7.1696Yk-03
1.28429t-Q2
2.95535E-92

TOTAL E~AST[C
6.67456;-0{
3.968232-61
2.36552L-01
1.46034U-di
9.84565L-C)2
i’.63942i-~2
6.87934C-02
6.885331-02
7.25272L-02 ‘
7.74703,J-02 i
8.2324Si-02 !
8.62713[-02 ;
6.87982E-02 /
8.96628:-02 ‘
8.90276,1-02 i
8.77747::-02
E.8(1204Z-@2 ;
9.38?60:;-C2
(.12557C-01
i.56028;-6)
2.43567c-0~

(KXiGIIIAS lN BARNS/STERAOIAN

~T = 1.65’5
SE = .5911
aCE = I.tio
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&6

I

6.53 MeV

SHAPE ELASTIC
4.92160E-U1
2.6L8LOE-@l
1.26474E-!)l
5.25149E-C12
1.68292E-(12
3.85854E-03
3.37276E-03
8.83515E-L3
1.62137E-~~2
2.31322E-02
2.8281JE-d2
3.1J201E-02
3.LL7@5E-d2
2.Ei8323E-L)2
2.4413(IE-U.2
1.86356E-C2
1.26361E-22
8.@9999E-Z3
7.42471E-C3
1.39239E-32
3.20338E-02

TOTAL ELASTIC
6a8!5178C-Cl
3.89651E-?I.
2.2dL29E-?I
1,22325E-JL
8.29984E-2z
6.42376E-32
5.96974E-32
6.2:J@58E-52
6.69677E-)2
7.23266E-~2
7.69331E-”12
8..22O5E-’2
8.192+5E-’~2
8.2fJG29E-;2
8.:7377E-?2
7.99146L-?2
7.88253E-32
8.39:95E-J2
IO;1:80E--’L
1.41775E-ol
2.25352E-31

(DSIGMAS IN 8ARNS/STERADIAN

‘T = 1.6s2
‘SE = .599
‘cE = .939
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~16

COSINE(C.M. I
1.00000
ne90(loo
0.80000
0.70000
0.60000
0050000
0.40000
0.30000
0.20000
0.10000
0.00000

-0.looofl
-(-).20000
-0*30000
-0.40000
-0.50000
-0.60000
-0.70000
-0.80000
-0090000
-1000000

7.0 MeV

SHAPE ELASTIC
5.31115E901
2,Tlo26E-ol
1.23582E-01
4,67538E-02
1.23440E-02
1.89285c-U3
3.68728E-03
1.05903E-02
1.84850E”02
2*51782E=02
2.96494E-02
3,15S76E~02
3.0g450E-02
2.811863E-02
2.~4517E-02
1.?7544E-02
1.2n632E-02
7.9776SE-03
7,8j~06E-03
l,48635E-02
3.36461E-02

TOTAL flLASTIC
6,60932E-01
3.596g7E-ol
1.897i3E-ol
1.00679E-01
5.947!33E-02
4,484f?bE-02
4.36274E-02
4,81278E-02
5.41441E-02
5.96094E-02
6,36508E-02
6.59667E-02
6.66041E-02
6,562z8E-02
6.33$3t8E-02
6007041E-02
5.91995E-02
6.19034E-02
7.394sJ7E-02
1.03534E-01
1.63463E-01

(DsIGMAR TN BARNs/STERADIAN

:T = 1.658
#E = .610
CE = .658
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~16

COSINE(C.M.)

1.00000
0.90000
n.8000tl
no7t)t)f)fl
0.60000
n.5ooon
n.4oooo
fl.3(J1300
0.20000
O.looon
0.00000

-Oelooon
-o.2oootl
-0030000
-no40000
-0,50000
-0.60000
-o.7ooo.n
-008000(1
-0.90000
-Isoonon

8.o MeV

SHAPE ELASTIC
6,24292E-ol
2,95079E-ol
i,20665E-01
3*8n502E”02
6e7?j803E-03
1.62733E-03
7,T2?!75E”03
~.67707E-02
2.46710E-02
2.98134E=02
3.19440Ew02
3.14470E-02
2.89213E-02
2.49743E-02
2.ol?48E-02
I,51237E-02
tco6134E-02
7085513E903
8.75802E-03
1.62sot5E-02
3e46349Emo2

TOTAL E.LASTIC

6.95011E-01
30391g2E-01
1.51598E-01
6.30062E-02
2,91031E-02
2.262!30E-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
40011156E-02
3.61214E-02
3029585E-02

3.28111E-02
3,96912E-02
6.03230E-02
1.05353E-01

(DsIGMAs IN BARNs\STERADIAN

‘T = 1.680
asE = .646
aCE = .32)J
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~16

COSINE(C.M. )

1.00000
0.90000
0.80000
0.70000
0060000
0*50000
0.40000
0.30000
0*20000
0.10000
0*00000

-0.10000
=0,20000
-0.30000
-o*40flon
-n*50000
=0060000
-oo7000fl
-0.800011
-0090000
-1000000

9.0 MeV

SHAPE ELASTIC

7.23857E-01
3,22137Ew01
1.20979E-01
3.32649Ew02
5.1$)265E”03
4of30314E-03
1.4<908E=02
2.42428E-02
3,11186E”I)2
3.3927bE=02
3.32346E”02
3.01376E=02
2e57453E”02
Z.09327EW02
1.6z940E=02
1,22362Ew02
s,~7610E=t)3
7,8x236E-03

g,45842E=03
1.64226E”02
3.24297Ew02

TOTAL ELASTIC
7.74390E-01
3052190E-01
1.41364E-01
4.954Z3E-02
1.987?jlE-02
1.87536E-02
2.75363E-02
3,69062E-02
4,30991E-02
4053$)75E-02
4,45151E-02
4.16074E-02
3.772$8E-02
3.35961E-02
2.963P5E-02
2.61847E-02
2.38566E-02
2,40897E-02
2.984S1E-02
4.6.47~OE-02
8.29231E-02

(DsIGMAs TN BARNs/S7ERADIAN

aT = 1.704

~SE = .693
CE = .218
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COSINE(C.M. )

1000000
0.90000
0.80000
G.70000
0.60000
0050000
0040000
0030000
0.20000
0.10000
o.000on

-0010000
-o.2ooon
-n*3000n
-0040000
-n *50000
-0060000
-0070000
-0080000
-0090000
-1.00000

10.0 MeV

SHAPE ELASTIC

8.23190E-01
3.49443E901
9,23317E=01

.3.13490E-02
6.1t3652E-03
9.5301TE-03
2.1038oE”O2
3.11430E=02
3,64428E=02
3.67836E”02
3.34~77E-02
2.81394E”02
2.23067E”02
1.69896E”02
1.27365EM02
907sfj28E-03

800g040E903
7,77189E=03

V.72$42ER03
1.55089E=02
208~458E-02

(DsIGMAs IN BARNs/STERADIAN

TOTAL ELASTIC

8,62843E-01
30721LqlE-01
1038370E-01

4.33143E-02
1.70525E-02
1.99344E-02
3010360G-02

4.06464E-02
4,!543!30E-02
4.53890E-02
4,19193E-02
3067448E-02
3.1298fjE-(J2

2.64930E-02
2.27345E-02
2.01345E-02
1.88764E-02
1,97372E-02
2.47785E-02
3.82464E-C12
6.779a8E-t)2

:T = 1.7’23
#E = .741
CE = .16&
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&6

Ct)SINE(C.Mo)

1000000
0090000
0080000
0070000
0060000
0.50000
0.40000
o.3ooon
0.20000
OQ1OOOII
Ocoooofl

-0010000
,

-0020000
-0.30000
-0.40000
-0.50000
-0060000
-0.70000
-0,80000
-0.90000
-1000000

11.0 MeV

SHApE ELASTIC

9.20166EW01
3075557E.(jl

1.26646E=01
3.i3239Ew02
8.65546E=03
1.46443E-02
2.7i487E=02
3.65476E_02
4000229E=02
3.81104E”O2
3,26740E-02
2.57704E=02
1.90716E-02
1,36376E”02
9.91079E-o3
7,8S389E-03
7.18621E-03
7.69150E”03
9.58424Ew03
Io39285E=02
2.31078E=O2

TOTAL ELASTIC
9,50627E-01
3,92431E-01
1.37606E-01
4.00068E-02
1,65595E-02
2.22248E-02
3.44395E-02

‘ 4,34886E-0~
4.66078E-02
4044291&-02

, 3,88943E-02
3.20891E-02
2.56E564E-02
2.05786E-02
1.72016E-02
1.54344E-02
1.50903E-02
1,63745E-02
2.05441E-02
3.080s3E-02
5.35688E-02

(DSIG14AS IN BARNS/STERAI)IAN

:T = 1.738
#E = .788
CE = .120
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COSINE(C.M. )

1.00000
0,90000
0.80000
0070000
0.60000
0.50000
0.40000
0s30000
0.20000
0010000
0.00000

-0010000
-0*20000
-0*30000
-0040000
-0050000
-0060000
-0070000
-0.80000
-0090000
-1.000on

11.6 MeV

SHAPE SLAS-TIC
9.77086E-01
3.90363E-01
1.28843E=01
3,19431E-02
1.05704E-02
l,764B5E=02

3.02691E=02
3,89606E-02
4c13068E=02
3.82174E”02
3.18118E-02
2,42783E=02
1073~3zE-02
1.19724E-02
8.58732E-03
7.0~487E-03
6.824S1EW03
7.f51110E”03
9.35309E-03
1,28233E-02
2.00528E-02

TOTAL ELASTIC
1,00it15E 00
4.04040G-01
1.37764E-01
3.90038E-02
1.69723E-02
2,37701E-02
3.61540E-02
4,45729E-02
4,66466E-02
4.33!549E-02
3.68746E-02
2.941!58E-02
2.26631E-02
1.75847E-02
1.44723E-02
1,31365E-02
1,32264E-02
1,46718E-02
1.82741E-02
2,65005E-02
4046148E-02

(DsIGMAs 7N f3A~Ns/STERADIAN
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COSINE(C.N.)
1 .!)0090
o.9of)au
0.8CIOOL!
0.70000
0.6000CJ
@.5c@oo
0.4000U
@.3oG3u
0.2G0’3C
G.1OOOU
0.000ou

-0.10000
-(1.2’702U
-0.30C(JU
-o.40@ou
-@e!5aoocJ
-0.600dCI
-o.?oolJu
-0.800vu
-0.900GG
-1.00000

12.0 Mev

SHAPE ELASTIC
1.01460E 00
3.99772E-01
1.30265E-01
3.25141E-02
1.195~lE-02
1.95tJ80E-02
3.21172E-02
4.02414E-02
4.18319E-ti2
3.&)032(JE-02
3.lv976E-02
2.32683E–02
1.62415E-02
1.lbCJ08E-02
7.8+855E-93

6.56189E-03
6.62%79E-d3
7.54320E-03
9.15348E-U3
1.2&643E-d2
1.80959E-02

TOTAL ELASTIC
1.03617E 00
4.11720E-01
L.38059E-01
3.86874E–C2
1.15423E-G2
2.4914LE-C12
3.72265E-G2
4.51135E-02
4.64749E-02
4.25G80E-02
3.55126E-02

.2.77443E-02
2.G8845E-i)2
1.58729E–02
1.29578E-i.2
1.18879E-02
1.22160E-02
i.37166t-02
1.69472E-C)2
2.46125E-02
3.96666E-02

(DSI@Vls IN BARNS/STERADIAIIl

% = 1.749
%SE = .830
acE = .085
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COSINE(C.M. )
1 .0000CJ
o.9clooll
0.8’3000
0.7200J
0.60000
0.5000(J
0.40090
0.90000
O.zoclob
0.10000
0.00000

-0.loood
-0.20000
-0.30000
-o.4oooti
-0.5000U
-0.60000
-0.70000
-0.80000
-0.90000
-1.00LWU

13.0 MeV

SHAPE ELASTIC fTOTAL ELASTIC
1.10817E 00 1.12334E 00
4.22183E-01 4.30489E-01
1.33673E-01 1.39121E-01
3.43d87E-02 : 3.86516E-02
1.56096E-62 ~ 1.95292fi-02
2.41157E-02 2.782S3E-02
3.59243E-02 3.94671E-02
4.23698E-02 4.57526E-02
4.20955E-02 4.53384E-02
3.67750E-02 3.99218E-02
2.88997E-02 3.Z0123E-02
2.07197E-02 2.38665E-02
1.38160E-02 1.70589E-02
9.00804E-03 1.23909E-02
6.+350LE-03 9.97787E-93
5.72820E-03 9.43781E-03
6.23609E-03 1.01S57E-02
7.29086E-03 1.16337E–02
8.51792E-03 1.39657E-02
1.0L969E-02 1.85029E-02
L.36833E-02 2.8%553E-02

(DSIGMAS IN 6ARNS/STEf?ADI~N -

ST = l:;;;
#E =
CE = .059
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~16

CCSINE(C.M. )
1.00000
().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
-().50000
-0.60000
-0.70000
-0.8ooo0
-0.90000
-1.00000

U.O MeV

SHAPE ELASTIC
1.2021)4E 00
4,42695E-01
1.36492E-01
3.63296E-(12
1.93612E-02
2.81527E-02
3.86878E-02
4.31998E-02
4.115f5E-02
3.46596E-02
2.63095E-02
1.82237E-02
1.17636E-02
7.53058E-f13
5.49823E-03 “
5.19498E-rJ3
5.91043E-03
6.92229E-03
7.75396E-03
8.47701E-Q3
1.00741E-02

TOTAL ELASTIC
1.21369E 00
4.48887E-01
1.40518E-01
3.95477E-02
2,22706E-02
3.09017E-02
4.1309iE-02
4.57053E-02
4.35617E-02
3.70074E-02
2.86357E-02
2.05715E-02
1.41738E-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

(DSIGt4AS IN f3ARNs/STERADIAN

‘T = 1.768
:SE = ● 903
CE = .044
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~16

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
-0.2000U
-0.30000
-0.40000
-0.50000
-0,60000
-0,70000
-0.80000
-0.90000
-1.00000

~.92 MeV

SHAPE ELASTIC
1.28923E 00
4.59923E-01
1.38362E-01
3.81333E-02
2.27264E-f12
3.14135E-02
4.04434E-02
4.30599E-02
3.94982E-02
3.22071E-02
2.373j9E-02
1.60427E-02
1.01758E-02
6.527a4E-f13
4.93096E-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
2.495~3E-02
3.35099E-02
4.24361E-02
4.49662E-02
4.13401E-02
3.401O1E-O2
2055420E-02
%.78457EM02
i.20177E-02
8.43417E-03
6.92365Eu03
6095573E”03
7.83818E-03
8.94912E-03
1.00572E-02
1 ●18101E-02
1.65565E-02

(DSIGMAS IN BARNsISTERAD!AN

ST = 1.777
$E = .933
CE = ●034

334



103

102

Ic

I

T-”
1

x 1/10

I I I I I I I I

o‘6 14.92 MeV

●

●
●

●

●

●

I I I 1
) 0.6 0.6 0.4 0.2 0 -0.2 -0.4 -0.6 -0.8 -1.0

COSINE 8

335



COSINE (C.14. )
1000000
0 “90000
o.80000
0 “70000
0060000
0050000
0.40000
0*30000
0,20000
O*1OOOO
0*00000

-O*1OOOO
-0020000
-0*30000-——
-0.40000
-0050000
‘0*60000
-0*70000
‘0*80000
-0*90000
-1*00000

15.5 MeV

1.3450E 00
4.7020E-01
1.3931)E-01
3.9246E-02
2.476!5E-02
3.3230E-02
4.1200E-02
4.2609E-OZ
3.8168E-02
3.0497E-02
2.2t06E-02
1.4737E-02
9.2992E-OS
6.0248E-02J
4.6660E-03
4.6825E-03
5.401oE-o3
6.1655E-03
6.5002E-03
6.3092E-03
6.1408E-03

D51GMAS IN BNsisTERAil

‘T = 1.782
‘SE = .950
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COSINE (C.fl.l
1*00000
0*90000
0.80000
0.70000
0060000
0“50000
0*40000
o~30000
0.20000
O*1OOOO
0*00000

-0”10000
-0*20000
-0930000
-0.40000
-0*50000
‘0060000
-0070000
‘0.80000
-0.90000
-1”00000

1S.83 MeV

1.3765E Ofl
4.7556E-oi
l,3956E-Oi
3.9780E-02
2.5873E-02
3.4198E-02
4.1546E-OZ
4.2268E-02
3.7351E-02
2.9499E-02
2.i178E-02
1.4025E-02
8.8425E-03
5.7781E-03
4.5436E-03
4.5949E-03
5.2811E-03
5.9760E-03
6.2212E-03
5.9049E-03
5.5030E-03

DSIGHAS IN BNS/STEflAD

aT = 1.785
aSE = .959
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COSINE (C.flo)
1.00000
0.90000
0080000
0070000
0060000
0.50000
0.40000
0.30000
0“20000
O*1OOOO
0*00000

-O*1OOOO
-0.20000
-0030000
-0*40000
-0.50000
‘0060000
-0970000
-0.80000
-0*90000
-1.00000

‘T = 1.787
‘SE = .964

16.o MeV

1.393oE 00
4.7839E-OI
l.3976E-OI
4.0083E-02
2.6434E-02
3.4662E-02.
4.1683E-02
4.2059E-02
3.6908E-02
2.8974E-02
2.0697E-02
1.3663E-02
8.6137E-03
5.6572E-03
4.4834E-03
4.5478E-03
5.2129E-03
5.8708E-03
6.0740E-03
5.7026E-03
5.1986E-Oi

DsIGMAs IN BNS/STERAD
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3 ●97

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.oo

12.oo

13.00

1.4.oo

15.00

16.oo

Energy Leve~*

G.S.

0.438

2.08

2.39

2.64

2.70

2.98

3.68

3.85

3.92

4.43

4.78

3/2+

5/2+

(7/2+)

[/]3 2+

[/]5 2+

[/]7 2+

[/]3 2+

[/]5 2+

[/]7 2+

[/]3 2+

[/]5 2+

[/]7 2+

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

except [ ] levels which are assumed.
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Na23

CCSINE(C.M.)
1000000
0.95009
!2.90000
0.85000
2.80000
0075000
0.70000
0.65000
c.6Gaotl
0.55000
3.50000
C.45000
c.4@ooo
0035000
0030300
().25000
0.20000
0.15000
0. 1000G
0095000
0000000

-0.05000
-!JO1O!IOO
-a.15000
-0.20000
-C.25’300
-0.30000
-O*3500C
-0.40000
-0.45000
-(1.5000(1
-o.550atJ
-0.60000

, -0.65009
-0.79000
-0.75000

, -0080000
I -3.85000
-0.90000
-0.95000
-1009000

(DSIGMAS

aT = 2.470
%E = lJ142
o
CE = ..277

3.97 MeV

SHAPE ELASTIC
6.8C411E-C1
5.6G107E-C1
4.59756E-C1
3.76428E-C1
3.i)7563E-Cl
2.5C!933E-CI1
2.@4603E-01
1.b690dE-cl

1.36383E-01
1.11814E-C1
9.21366E-02
7.64500E-C2
6.39933E-02
5.4i254E-C2
4.631(32E-02
4.01920E-02
3.51.33SE-C2
3.1134SE-G2
2.77724E-C2
2.49438E-C2
2.24674E-C2
2.02275E-C2
1.81394E-C.2
1.61447E-C2
1.42981E-C2
1.23146E-02
1.!34681E-C2
8.68963E-C3
7.01725E-C3
5.5g587E-C3
4.22791E-G3
3.27445E-03
2.75683E-C3
2.80873E-03
3.58871E-G3
5.28313E-G3
8.1SJ949E-03
1.23201E-02
1.82362E-02
2.61322E-02
3.63906E-02

TOTAL ELASTIC
7a57751E-@l
5.86290E-C1
4e84973E-CIl
4.00837E-@l
3.31294E-01
2074091E-01
2a27274E-@l
1.89156E-G1
lo58281E-01
1.33402E-01
lm13455E-01
9e75335E-02
8m48723E-02
7048276E-02
6068611E-02
6.25259E-@2
5e54539E-@2
5e13445E-02
.4a79550E-@2
4c50920E-02
4a26041E-02
4-33757E-Q2
3a83221E-~2
3e638~7E-!?2
3-45286E-Q2
3m27385E-C12
3o19190E-f22
2.93919E-!12
2.78963E-32
2*65893E-C12
2,55462E-C2
2.48623E-02
2.46546E-02
2.53646E-92
2m626D5E-@2
2e8441+E-t?2
3e18404E-32
3.67294E-f)2
4m34232E-i)2
5.22848E-.’)2
6.37307E-02

IN f3ARNS/STERAOIAN
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Na23

CCSIN:(C.MO)

I.000oll
0.95000
13.9(JI)O(I

o*~500u
0.80000
(J.75fJ~u
0.7001JU
0.6!$o(IU
0.61.IooU
0.5500U!
0.50000
0.45000
().400()0
0C3500U

0.30000

I 0.2500U
0.20000
0,15000
0.10000
0.05000
0.00000

-0.05000
-0.10000
-0.15000
-0.20000
‘0.25000

-0030000
-0.35000
-0.40000
-0.45000
-0050000
-0.55000
-0.60000
‘O,65OOO
-0070000
-0.75000

-0,80000
-0.85000
-0.90000
-0.95000
-1.00000

)4.0 MeV

SHAPE ELASTIC

6.81072E”O1
5.59690E-01
4.585ti8E-01
3.74769E-01

3.05616E-01
2.48853E-01
2.02507E-01
1.64871E-01
1.34480E-01
1.10U73E-01
9.05785E-02
7.50829E-r)2
6.28158E-02
5.31292E-02

4.54823E-02
3.94265E-02
3.45929E-02
3.06807E-02
2.74476E-02
2.47012E-02
2.22915E-02
2.01045E-02
1.80570E-02
1.60~25E-02
1.4177SE-02
1.22987E-02

1.04614E-02
8.68832E-03
7.01869E-03
5.50572E-03
4.23203E-03
3.28090E-03
2.76791E-03
2.62813E-03
3.62172E-03
5.33696E-03
8.19366E-03
1.24470E-02
1.83917E-02
2.63666E-02
3.67593E:02

ToTAL ELASTIC

7.08180E-01
5.85637E”01
4.83569E”01
3.98942E”01

3.29113E-01
2.71776E-01
2.24944E-01
1.86894E-01
1..56145E-01
1031430E-01
3..11666E-O1
9.59369E”02
8.34661E”02
7.36033E-02

6.5805AE-02
5.96232E”02
5.46863E-02
5.06939E-02
4.74036E-02

4046229E-02
4022017E”02
4.00261E-02
3.80130E”02
3,61058E”02
3.42709E”02
3.24954E-02 ,
3.07847E-02 :
2091624E”02 I

2e76690E-02 ‘
2*6362TE-02
2,53200E-02
2.46374E-02
2,44334E-02

, 2.48505ER02
2.60590E-02
2.82598E”02

3.16885E-02
3,66199E”02
4.33726E-02
5.23143E-02
6.38670E-02

(DsIGMAs IN EARNs\sTERAl)IAN

‘T = 2.1162
OsE = 1.135
‘CE = .27b
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~a23

CO SIN E(C. M. I
1.0(2000
0.95000
0.9000’J
0.8500U
0.80GOG
C).7500U
0.7000U
0.65000
0.60000
0.55000
0.50000
0.45GG0
0.4000(;
0.3500”3
0.30000
0.25000
0.2000U
0.15C)OJ
0.10000
().0500CJ
O.o!)oog

-0.05006
-0.10000
-0.1500(J
-0.2000U
-0.25GOCJ
-0.30000
-0.3500J
-0.4000U
-0.45000
-0.5000CJ
-o.55doJ
-0.60000
-0.65003
-o.7ooocl
-0.7590CI
-0.80000
-0..85000
-0.90000
-0.9500CJ
-1.00000

5.0 MeV

SHAPE ELASTIC
7.00959E-01
5.43934E-01
4.19LC18k-CJl
3.20773E-01
2.44084E-01
1.84940E-01
1.39895E-01
1.06063E-01
8.1G483E-02
6.28732E-02
4.99199E-02
4.08775E-02
3.46952E-i32
3.05417E–02
2.77695E-G2
2.58837E-C12
2.45150E-92
2.33965E-02
2.23433E-02
2.12357E-CJ2
2.0(J046E-02
1.861971i-02
1.713800E-02
1.54054E-02
1.36313E-02
1.18U43E-02
9.97929E-03
a.21a34E-g3
6.59046E-03
5.17297E-03
4.05371E-03
3.33441E-03
3.13504E-03
3.59909E-93
4.89964E-03
7.24645E-03
1.08936E-02
1.61483E-C)2
2.33798E-i12
3.30297E-02
4.56ZZ6E-02

(DSIGMAS AN BARNS/STERADIAN
LEVEL 1 ( E-EN = 4.78987)

\TOTAL I=~AsTIc

I 7.20503E-01
\ 5.62431E-01

4.36746E-01
, 3.37706E-OL .

2.60433E-01
2.00804E-01
1.55352E-01
1.2L176E-01
9.58674E-02
7.74391E-02.
6.42661E-(J2
5.50322E–02

; 4.tJ6828E-02
: 4.43841E-02
: 4.14872E-02
/ 3.94961E-02
I 3.80413E-02
: 3.68557E-02
‘ 3.57544E-02
; 3.46178E-02

3.33770E-02

I 3.2f3fl18E-02
~ 3.O491OE-O2

2.88645E-02
2.71576E-02
2.54167E-02
2.36970E-02
2.20608E-02
2.G578LE-02
1.93277E-03___
1.83999E-02
1.79Q04E–02
1.79542E-02
1.87120E-02
2.03566E-02
2.31101E-O2
2.72424E-02

‘ 3.30804E-02
t 4.1018 OE-O2

I
5.15267E-02
6.51674E-02

‘Ta = 2:;;:
$E =
CE = .i88

348 .
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I
~a23

cos~::o:g;m.l

0“95000
0.90000
0.85000
0.80000
0.75000
0.70000
0.65000
0.60000
0.55000
0050000
0.45000
fJ*40000
0.35000
0.30000
0.25000
0020000
0.15000
0.10000
0*051100
0.00000

-0.05030
-0.10000
-0.15000
-0.20000
-O.25OOO
-0.30000
-0035000

“-0.40000
-0.45000

-0.60000
-0.650i)0
-0070000
-0075000
-0.80000
-00851300
-0.90000
-O*95 00

8-1.00 00

‘T -
‘SE -

6.o MeV

7.2095E-01
5.2876E-01
~,824iE-ol
2.7258t-01
1.9159E-01
l,3309E-01
9.1894E-02
6.3805E-02
4.5438E-02
3,4100E-02
2.7679E-02
2.4540E-02
2,344’it-U2
2.3474E-02
2.3977E-02
2.4504E-02
2.4773E-02
2.4628E-02
2.4008E-02
2.2920E-02
2.1418E-02
1.9585E-02
1.7521E-02
1.5332E-02
1.3118E-02
I,0974E-02
0.9857E-03
7,2256E-03
5.7578E-03
4.6398E-0~
3.9276E-03
3.6819E-03
3.9762E.03
4.9060E-03
6.5994E-03
9.2293E-03
I,3026E-02
i.8294E-02
2.5425E-OZ

8.o MeV “

7.8461E-01
5.1739E-01
3.2940E-01
2.0079E-01
1.1599E-01
6.2913E-02
3,2236E-02
~.6870E-02
1.1491E-02
1.2174E-02
1.6092E-02
20 275E-02

i2. 409E.02
3.0684E-02
3.366SE-02
3*5180E-02
3.5265E-02
3.4075E-02
3.1844E-02
2.8850E-02

2.5378E-02
2.1703E-02
1.8072E-02
1*4693E-OZ
I,1728E-02
9.292iE-03
7.4505E-03
6.2234E-03
5.5912E.03
5.5025E-03
508841E-03
6*6542E-03
7.7370E.03
9.0801E-03
1.0674E-02
l,2576E-02
~*4~33E-02
108O1OE-O2
2,2221E-02
2.8165E-02

i:%i;:!; ‘ 3.6659E-02
DSItiMAS IN .~N~/STERAD

2.o68 1.866

.817 .703

10.OMeV

9.0775E-01
5.4465E-01
3.0794E-01
1.5999E-01
7.3018E-02
2.6755E-02
6,6296E-03
2*3453E-03
6.7875E.03
1.5187E-02
2.4483E-02

;:;;;~~:!;

4.3361E.02
4.5133E-02
4.4B02E-02
4*2742E-02
3.9370E-02
305127E-02
3.0426E-02

?.5634E-02
2.1059E-02
1.6945E-02
1.3471E-02
1.0746E-02
8.8198E-03
7.6823E-03
7.273~E-03
704900E-03
8.1948E- 3
9.2283E-i3
1.0422E.02
i.1613E-02
1,2665E-02
~,3489E-
~.4065E- 8:
1.4482E-02
1.4963E-02
1.5911E-02
1.7956E-oz
~.zo05E-02

1.792
.691.I

12.0 MeV

1.1042E 00
6.1193E-01
3*1321E-01
104215E-OI
5.2740E-02
103399E-02
2.9017t-03
7.3B66E-03
l*8142E-02
2.999~E-u2
4. 145E-02

94* J35E-02
5.1263E-02
5.2183E-02
5*I)62W-02
4.7238t-02
4.2649E-02
3.7432k-oi?

3.205aE-02
2.6896E-02
2.2211E-02
1.817~E-02
104881E-02
1.2J61E-02
1.0596E-02
9,5259E-03
9.0659E-uS
9.1095E-03
9.5357E-03
1.0216E-02
1.1018t-u2
1.1812E-02
1.2476E-IJ2
1.2907E-02
103033E-02
1.2832E-02
1.2351E-02
1.1735E-02
1.1266E-02
1.1402E-02
1.2833E-92

1.801
.7116

I
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~a23

cOSINE (C. H,)
1.00000
0.95000
0.90000
0.85000
0.80000
0075000
0.70000
0.65000
0.60000
0.55000
0*50000

8:::888
0.35000
0.30000
0025000
0020000
0015000
0.10000
0.05000
0.00000

-0005000
-0.10000
-0.15000
-0020000
-O.25OOO
-0.30000
-0.35000
-0,40000
-0.45000
-0.50000

-0”550 0
8‘0.600 O

-0065000
-0070000
-0.75000
-0.80000
-O.85OOO
-0090000
-0.95000

-1”00000

‘T “
‘SE =

7.0 Mev

7.4715E-01
S,1892E-01
S.5199E-gl
2.3246E-01
1,4909E-01
9.2917E-02
5,6797E-02
3*5119E-02
2.3515E-02
1.8636E-02
1.7960E-02

-82~.9628E- 2
2.2313E
2.5109E-02
2.7437E-02
2.896bE-02
209b61E-up
2,9213E-02
2.8011E-02
206105E-U2
2.3676E-02
2,0917E-02
1.80i7E-02
lQ514~E-02
1.2454E-02
i.0055E-02
8.0364E-03
6.4557E-03
5.3420E-03
407040E-03
4,5$71E-03
4083fiE-03
5,5919E-OS
6.8354E-03
8.6228E-OS
i.i068E-02

I
I

I

#

I

I

9.0 Mev

a.3731E-01
5.258iE-01
3.1490E-01
1.7699E-01
9.1077E-O2
4.1362E-02
1.6064E-02
6.5347E-03
6.5323E-03
i.1654E.02
1.8892E-02
2.6278E-02
3.2616E-02
30726~E.02
309990E-02
4.0f309E-02
309928E-IJ2
3.765fE-02
3.4335E-02
3.0347E-02
2.6039E-0~
2.1725E-02
1.7671E-02
l,4087E-02.

w::%
7.3486E-03
6,5475E-03
6.395iE-Oj
6,7872E-03
7.5950E-03
E.6790E-03
9,9057E-03
1.1167E-02
1.240iE-02
1.3621E-02
1.4936E-02
1.6601JE-02
1.9024E-02

;.4359E-02
1.8780E-02
2.4731E-02
3.2759E-02 2.2841E-IJ2
4*3578E-02 .8936E-02

DSIG?4AS I% 13NS/STERAD,

1.9119 1.816

;7L2 .689

11.0 w

9.9716E-01
5.7376E-01
3.0774E-01
~.4873E-ol
6.0601E-02
1,7819E-02
2.6451E-03
3.0337E-03
1.I041E-02
2.1640E-02
3.1845E-02
4o0057E-02
4.560iE-U2
4.8385t-02
4.8666E-02
4.6882k-02
~.3547E-02
3.9175t-u2
3.424iE-02
2.9157E-U2
2.4258E-02
~09801E-02
1.5971E-02
1.2881E-U2
1.058~E-02
9.0147k-03
8.3063E-03
8.1887E-03
8.6ollt-03
9.3987E-03
1*0422E-02
1.1506E-02
1.2495E-02
1.3255E-02
1.3694k-02
1.3785k-02
1.3593E-U2
10330.9E-02
l*3291E-u2
1.4111E-02
1.66iOE-U2

1.789
.71.I.I

13.0 Mev

i.2253E Oo
6.5702E-01
3.2303E-OJ.
i.3927E-ul
4.8484E-02
1.2434E-02
602201E-03
1.4176E-C12
2.6914E-U2
3.9220E-02
4.8576E-02

;:;$:;::g:

5.4751t-02
5.1234E-02
4.6249E-02
4.0524E-02
3.4651E-LJ2
209067E-02
2.406bt-02
1.9818t-02
1.6389E-02
1.3771.E-02
1.1902t-02
1.0690E-oz
100024E-02
9.78i3iE-03
9.8709E-03
1.0167E-02
1.0579E-02
l,1021k-U2
1.1414E-U2
101691E-02
i.179bk-02
1.1690E-02
1.1363E-02
1.0~47t-02
10U235E-02
9.7157E-03
9.6071E-03

L00406E-OZ

1.822
.781.I
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Na23

COSINE (C.M.I
1.00000
0095000
0090000
0085000
0.80000

8:%88
0065000
0060000”
0.55000
0*50000
0945000
0040000
0035000
0030000
0025000
0020000
0.15000
0010000

0’05000
0000000

-0.05000
-0.10000
-0015000
-0’20 0

!8-OW25 o
.0030000
-0.35000
-0.40000
-0.45000
-0*50000
-0055000
-0.60000
-0.65000
-0”70000
-0075000
-0.80000
-0085000
-0.90000
-009!5000
-1*00000

:T =
SE =

~.O MeV

I,3557E 00
7.0667E-01
3.360ZE-01
1.3930E-01
4.7019E-(12
1m3940E- 28~.i454E- 2
2.2181E”02
3.6i75E-02
4.828SE-02
5*6339E-02
5.99 4E-02

$5,95 OE-02
S.6124E-02
5.0735E-02
404320E-02

3.7664E-02
S.1346E-02
2.5746E-02
2C1069E-U2
1.7376E-02
1.4627E-U2
1.2711E-02
1,1481E-02
1. 778E-02

81. 446E-02
loo3sOE-02
100381E-02
1,0457E-02
1.0522E-02
1C0541E-02
i.0498E-02
1,0384E-02
1.0196E-02
9.9353E-03
9.6069E-03
9.2266E-03
8.8341E-03
13.5133E-03
8*4222E-03
8.8330E-03

1~.OMeV

104911E oo
7.5855E-(11
30509iE-01
1.4142E-01
4.7610E-02
I,7098E-02
1.7675E-02
3.0422E-02
4.4987E-02
5.6380E-02
6.2816E-02
6.4304E-02
6.1740E-02
5.6346E-02
4.9344E-02
4.1783E-02
3.4463E-02
2.7927E-02
2.2477E-02
1.8221E-02
1.512UE-02
1.303SE-02
l*176iE-02
1.1086E-02
1.0796E-02
1.0706E-02
1.067-lE-02
1.0592E-02
1.04i5E-02
1.0125E-02
9.7388E-03
9e2953E-03
8.8416E-03
8.4237E-03
S.0766E-03
7.8i85E-0~
7.6497E-03
7.5567E-03
7.5255E-03
7.562SE-03
7*7262E-03

DSIGMAS IN BNS/5TERAD

1.846 1.870
.82’7 .871

354

16.o Mev

1.6281E 00
8*1064E-O1
3.6660E-01
1,4495E-01
4,9678E-02
2.1303E-02
2*4233E-02
S*824SE-02
5.2752E.02
6.3016E-02
6.7664E-02
6.7112E-02
6.2582E-02
S.5515E-02
4.72!55E-02
308891E-02
3oi200E-02
2.4662E-02
1.9494E-02
1.5711E-02
l*318iE-02
1.1680E-02
1.0943E-02
1.0700E-02
lO0707E-02
lco763E-02
1.072SE-02
1.o51OE-O2
1.0090E-t)2
9.4883E-03
8.7652E-03
8m0037E-03
7.2945E-03
t3.7200E-03
($.3404E-03
6.~8 3E-03

$6.22 4E-03
6.4198E-113
6.6621E-0~
6*8343E-03
6a8181E-03

1.892
.9111
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Energy

M24
EnergyLevels*

5.00

6.00

7000

8.00

9.00

10.00

1,1.oo

12.oo

13.00

14.00

I)+ .60

15.00

16.oo

*
E~rgy levelsobtainedfrom NRC 59-6-l@,

GoS. 0+

1.368 2+

4 ●12 4+

4.24 2+

5.22 3+

6.30 (1- )

7.50 (1)+

except [ ] valueswhichare assumed.
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Mg211

CO SIN E(C.14. I
, 1.00000

0.95000

I 0.90000
0.85000

I 0.80000
0.75000
0.70000
0s6500U
0060000
0.55000
0,5000G
0.45000
0.40000
0.35000
0.30000
0.25000
0.20000
0.15000
0.10000
0.05000
0.00000

-0..05000
-0.10000
-0015000
-0.20000
-Oe2500CJ
-0.30000
-0.35000
-0.40000
-0.45000
-0.50000
-0.55000...—. .. . .. .. ..A.
-0.60000
-Oe6500L)
-0.70000
,-0075000
-Oe80000
-0.85000
-0.9000U
-0.95009
-1.00000

~.O MeV

SHAPE ELASTIC
7.6B721E-01
5.984C)8E-01
4.62~66E-01
3.55909E-01
2.72289E-01
2.07576E-01
1.58049E-01
1.20601E-01
9m2b504E-02
7020743E-02
5m71366E-02
4.64333E-02
3.88414E-02
3.34745E-02
2.96442E-02
2.68264E-02
2e46321E-132
2.27819E-02
2.10847E-O2
lm94187E-02
1.77162E-02
1.59501E:02
lo41237E-OZ
1*22616E-02
1.04033E-02
8.59813E-03
6.9021OE-O3
5.37592E-03
4.0845+E-03
3m09801E-03
2.49342E-03
203S797E-03--
2e7932iE-03
3.92007E-03
5.88.508E-03
8a86731E-03
1.30863E-02
l.88l08E-02-
2e63685E-02
3.61561E-02
4m86509E-02

IT::;:J::S:;C
6-38329E-01
4.097039E-01.
3.85702E-01
2m98768E-01
2.31561E-01
1.80162E-01
L.41307E-01
1.12292E-01
9.09016E-02

1 7.53287E-02
6-41189E-02
5.61134E-02
5.04023E-02
4.62826E-02
4.32220E-02
4.08281E-02
3.8821OE–O2

. 3.701O1E-O2
3.52753E-02
3035496E-02

I 3.18067E-02
3.00492E-02

, 20&3007E-02

‘ Z.65994E-02
, 2-49937E-02

2.35405E-02
2023037E-02
2-13565E-02
2.07836E-02
2.06856E-02
2-1J853E-02 ,

; 2-2+352E-62
2.46261E-02
2.79982E-02
3*2~527E-02
3.95660E-02

“ 4.86044E-02
6.05415E-02

! 7.60769E-02
9e60562E-02

(OSIGMAS IN BARNS/STERADIAN

~T = 2.333
USE = /1.028

~. “.272

3s8...—— . .
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Mg2b
COSINE(C.M. )

1000000
0.95000
0.90000
0.85000
0.8000~
0.75000I
0.70000
0.65000
0.6000u

1 0.55000
I

0.50000
0.45000

t 0.40000 -
0.35000 .
0.300CJU
0.25000
0.20000
o.15001J
0.10000
0.050UU
0000000

,
I

–0.05000
-0.10000
-0.15000
-0.20000
-0.25000
-0.30000
-0.35000
-0.40000
-0.45000
-0.50000
-0.5500LJ
-0.60000
-0.65000
-0.70000
-0.7.5000
-0.80000
-0.85000
-0.90000
-0.95000

I -1.00000

{DSIGM&S

6.o MeV
SHAPE ELASTIC

7.80095E-01
5.74399E-01
4.17748E-01
3.00093E-01
.2.13140E-01
10500~9E-01
1.05395E-OL
7.45787E-02
5.40472E-02
4.09541E-02
3.30712E-02
2.86824E-02
2.64915E-02
2.55445E-02
2.S1629E-02
2.48875E-02
2.4+306E-02
2.36361E-02
2.24461E-02
2.08”729E-02
1.89765E-02
1.68460E-02
1.45851E-02
1.23011E-02
1.00965E-02
8.06365E-03
6.28197E-03
4.81683E-03
3.72105E-O3
3.03801E-03
2.80656E-03
3.06775E-03
3.87298E-03
5.29390E-03
7.43369E-03
1.04399E.-O2
1.45189E-02
1.99514E-02
2.71101E-O2
3.64779E-02
4.86688E-02

TOTAL ELASTIC
L1-14456E-01
6ob3016E-01
4s42015E-0~
3.21085E-O1
2a31681E-01
le66802E-01
1.20750E-01
8-892@7E-02
6.76320E-02
5.39677E–02
4.56483E-02 1

IN BARNS/STERAl)IAN

4.09208E-02
, 3.84625E-02

3.73013E-02
3.67467E-02

, 3.63316E–02
3.57638E-02
3-48845E-02
3-36344E-02

- 3.20253E-02
3.01L69E-02
2.79983E-02
2-57733E-02
2.35494E-02
2.14Z96E-02
1.95078E-02
1.78658E-02
1.65737E-02
1.56921E-02
le52764E-02
1.53837E-02
1.60813E-02
1.74578E-02
1.96359E-02
2-27880E-02
2.71538E-02
3a30600E-02
4.09436E-02
5o13767E-02
6.!50952E-02
8030300E-02



It?
I I I I I

Mge46.0 MoV

13–

/

/

10–

t

I I I I I I I I I
LO W Q6 Q4 W o *2 -Q4 ’06 ‘0.6 -

Figure 166

361



~ CO SIN E(C. M.)

I 1.0000(J
0.95000
0.9000LJ
Oo85000
0.80000
0.75000
0.70000
0.65!300
0.60000
0.5500LJ
0.50000
0.45000
0.40000
0.35000
0.30000
0a2500G
0.20000

.0.15000
0.10000
0.05000
0.00000

-0.05000
-0.10000
-0015000
-0.20000
-Oo25000
-0.30000
-0.35000
-0.4000CJ
-0.45000
-0.50000
-0.55000
-0060000
-0.65000
-0.70,000
-0.75000
-Oe80000
-0.85000
-0.90000
-0.95000
-1.00000

7.0 MeV

SHAPE ELASTIC
7.97903E-OL
5.55427E-01
3.78533E-01
2.52083E-01

‘ 1.63945E-01
1.94461E-01
6.60063E-02
4.26198E-02
2.96942E-02
2m37208E-02
2.20755E-02
2.28420E-02
2.46648E-02
2.66286E-02
2.81581E-02
2*89363E-02
2.88376E-02
2.78729E-02
2.61462E-02
2.38183E-02
2.10798E-O2
1.81288E-02
1.51547E-02
lo23260C-02
9.78261E-03
7.63131E-03
5.94395E-03
4.75894E-03
4.08502E-03
3.90742E-03
4.19636E-03
4.91775E-03
6.04604E-03
7.57931E-03
9.55652E-03
1,20770E-02
1.53225E-02
lo95810E-02
2*52737E-02
3m29844E-02
4.3491OE-O2

,TOTAL ELASTIC
8024627E-01
5.77144E-01
3m96570E-01

,2-67430E-01
1.77331E-01
L-16419E-01
7e69246E-02
5-27766E-02
3-92896E-02
3.28984E-02
3.09389E-02
3.14663E-02
3.31057E-O2
3e49280E-02
3.63485E-02
3.70432E-02
3.68818E-02
3.58717E-02
3.41141E-02
3.17604E–02

, 2a90241E-02
1 2-60790E-02
, 2.31226E-02
: 2.03247E-02

le71J268E-02
; la57382E-02
i is41343E-02
. 1-3G584E-02
, 1-25259E-02
1 lo25317E-02

L.311597E-02
1.40954E-02
1.56415E-02

‘ 1.77361E-02
: 2.04748E-02

2*40356E-02
2.87084E-02- ‘
3.49278E-02
4.33112E-02
5.47Q15E-02
7.02153E-02

(DSIGNAS IN BARNS/STERADIAN

I

I

:T = 2.010

c#
=. .790
= .138
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~gzb

COSINE(C.M. I
1.00000
0095000
0.90000I

, 0.85000
1 0.80000
I
I ::%::
I 0.65000

0.60000
0.55000
0.50000
0.45000
0040000
0.35000
0.30000
0.25000
0.20000
0.15000
0010000
0.05000
0000000

-0.05000
-0010000
-0.15000
-0020000
‘0.25000I -0.30000

I -0.35000
-0.40000
-o.4500fl
-0.50000
-0.55000
‘0060000
‘0.65000
-0.70000
-0.75000
‘0080000
-O.85OOO
-0.90000
-0.95000
-1.00000

8.0MeV

SHAPE ELASTIC
8.28307EwOl
5,45220E_OI
3.47304E-01
2.12712E=01
1.24461EwoI

‘ 6.94631Eu02
3.772/3nEm02
2.17245E_02

i.~8584E=02
1.60528E_02
1.94098E-02
2.39392EwI)2
2.83424ED02
3.1838$)E-02
3.40301E-C)2
3.4791oEw(I2
3041852E_02
3.23993Ew02
2.96913Ew02
2.63520E=02
2.26749E=02
1.69350E-02
1.53735Ew02
1.21869EQ02
9.52193Em03
7.47z30Em03
6*08006E-03
5.33913E=03
5020i36E_03
5.5856(jE-03
6.38886E=03
7050039E903
8081800E=03
1002677E=O2
1.18257E=02
lo35445E_02
1.55812Ew02
1*82304E9902
2.196114E-02
2.74539E.02
3.56529Ew02

TOTAL ELASTIC
8.50934E-01
5.63021E-01
3,61709E-01
2.2473?)E-01

1.34821E-01
7,86512E-02
4.60836E-02
2.94800E-02
2.31737E-02

: 2.30395E-02
2,61482E-02

! 3.04894E-02
; 3,47S08E-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
2.50401E-02
2.14841E-02
i,83090E-02

; 1,56645E-02
1.36487E-02
1.23083E-02
1.16426E-02
1.16098E-02
1.213JJ8E-02
1.31274E-02
1.44871E-02
1.61333E-02
1.802?,2E-02 ‘
2.01814E-02
2.27326E-02
2.,59412E-02
3.02566E-02
3.636!39E-02
4,52552E-02
5,82796E-02

(tiSIGMAS IN BARNS;STEiADIAN

‘T - 1.915
OsE * .735
aCE =. .107,

364 .



a
k!

103 I I I I I I

13–

// -
/

m
(n 10
0
a
v I

Mgc4 8.0 MoV

,+\\

\“-/”/ ,

J I I I I I I I 1
LO 0.S 06 0.4 0.2 0 -0.2 -0.4 ‘0.6 ‘0.8 ‘lo

COSINE 8

Figure168

36’5



M,24

COSINE (C. MoJ
1.00000
0.95000
0.90CO0
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

‘T =
‘SE =

9.0 MeV

8.7643E-01
5.4613E-01
3.2484E-01
1.8177E-01
9.3789E-02
4.3625E-02
1.8585E-02
9.4688E-C)3
9.7395E-03
1.+867E-02
2.1819E-02
2.867C)E-G2
3.4293E-02
3.8L30E-02
4.0C114E-32
4.0041E-02
3.8465E-02
3.5628E-02
3.191OE-O2
2.7688E-02
2.3311E-i12
1.9084E-02
1.5254E-02
1.201OE-O2
9.475LE-03
7.7092E-03
6.7143E-t)3
6.4381E-03
6.7828E-03
7.6150E-03
8.7776E-03
1.O1O6E-O2
1.1444E-02
1.2667E-02
1.3706E-02
1.4576E-02
1.5415E-02
1.6511E-02
1.8357E-02
2.1697E-02
2.7585E-02

I

I

I

)

I

0S IGMAS

1.856
.709

10.0MeV 11.0MeV

9.4566E-01 1.0363E 00
5.5925E-01 5.8411E-3L
3.1103E-O1 ~ 3.0509E-01
1.5856E-01
7.Q876E-02 :
2.5672E-02
7.1326E-03
4.2726E-03
9.6546E-G3
1.8419E-02
2.7551E-02
3.5325E-02
4.09(34E-02
4.4033E-02
4.4826E–(J2
q.3611E-02
4.0821E-02
3.6$123E-J2
3.Z372E-a2
2.7575E-02 ,
2.2882E-02
L.8572E-02 .
1.4854E-02
1.1867E-02
9.6834E-03
8.3161E-03
7.7229E-03
7.8144E-03 ,
8.4622E-03
9.5081E-03
1.0775E-02
1.2082E-d2
1.3256E-02
1.4157E-02 .
1.4698E-02
1.4875E-02
1.4801E-02
1.4748E-02
1.5194E-02
1.6879E-02
2.0873E-02

IN BNS/STERAD

1.828
.705

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-a2
3.6355t-02
3.1223E-02
2.6200E-02
2.1579E-02
1.7567E-02
1.4293E-’J2
1.1813E-02
1.013LE-02
9.2620E-L)3
8.9420E-03
9.2384E-03
9.9557E-03
1.0942E-02
1.2039E-02
1.30t16E-02
1.3936E-CJ2
1.4469E-02
1.4607E-02
1.4342E-d2
1.3767E-02
1.3L11E-02
1.2786E-02
1.3446E-(12
1.6852E-02

1.823
.719
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CCISINE [C.M.)
1000000
0.95030
0.90000
0.85000
0.80003
0.750.30
0.70000
0.65000
0.690L30
0.55000
0.50000
0.45000
0.400.30
0.35000
0.3DOJ0
0.25000
o.2Gmo
i3.150f39
0.10000
o.L)5LJd3
0.00030

~o.o!$oao
-LI.lL)COO
-9.150.33
-iJ.2iJo3iY
-3.25030
-U.30000
-0.35000
-’3.400)0
-3.4!5030
-0.50000
-9.550ao
-o.6ooao
-6.650dQ
-0.700J0
-3.75000
-0.80000
-0.85000
-1).9oo130
-0.95000
-1.00000

‘T “

‘SE =

12.O.MeV

1.1450E 00
6.1867E-01
3.0573E-01
1.3140E-01
4.4016E-G2
8.6120E-03
2.0LJ43E-03
9.5900E-03
2.2165t-U2
3.4656E-02
4.4488E-G2
5.0698E-02
5.3284E-02
5.2?59E-02
4.9!360E-G2
4.536UE-02
4.000LIE-02
3.43545-02
2.8892E-02
2.3937k-02
1.9b90E-02
1.6250E-L)2
1.3637E-G2
1.11312E-02
1.0694E-LJ2
1.0181E-02
1.0L53E-132
1.049CIE-’)2
1.1366E-02
1.1765E-02
1.2470E-LJ2
1.3u79E-02
1.3497E-i12
1.3b50E-02
1.3496E-02
1.3034t-02
1.2334E-G2
L.1564E-02
1.1032E-92
1.1234E-02
1.2919E-L.2

13.0MeV

1.2664E 00
6.60L2E-01
3.1144E-01
1.2538E-01
3.7966E-02
7.0456E-G3
5.6231E-03
1.7089E-02
3.1806E-C12
4.4fJ93E-02
5.3549k-1)2
5.7892E-02
5.8186E-02
5.5334E-02
5.0363E-02
4.4233E-02
3.7749E-(J2
3.1518E-02
2.5V47E-02
2.1270E-02
1.7574E-02
1.4839E-U2
1.2967E-G2 -
L.1821E-02
1.1242E-ti2
1.1075E-O2
1.1L75E-02
1.1422E-62
1.1719E-LJ2

I
1.1993E+32
L.219’3E-C2

I 1.2281E-b2

1 1.2234E-(J2
1.2039E-d2

! 1.1695E-02

I 1.12L8E-02
# 1.0054E-1321 L.O1O3E-G2

Y.7426k-ti3
9.8755E-G3
1.0981E-62

IJSIGk!~S IN 8hS/STERAO

1.833 1.850
.7L6 .782

15.0MeV

1.5280E 00
7.5373E-01

3.3275E-OL
1.2370E-01
3.5734E-LJ2
1.2006E-IJ2
1.U1H9E-J2
3.4623E-02
!).0958E-L)2
6.2557k-02
6.8109E-U2
b.tJ093E-02
b.3801E-1)2
5.6755E-J2
4.8577E-02
3.9tJ28ii-IJ2
3.1945E-32
2.5252E-i32
1.9992E-02
1.6194E-02
1.3721t-02
1.2341E-02
1.1768E-02
1.1”/12E-G2
1.1906E-i32
1.2130E-i32
l.2227E-iI2
1.2101E-O2
1.1723E-LJ2
1.1116E-32
1.i)347E-02
9.5079E-03
8.7015E-G3
8.0234E-03
7.5468E-G3
7.31L2E-03
7.3157E-b3
7.5195E-C13
7.85L13E-03
d.2282E-J3
L1.5Y15E-03

1.889
.0611

16.oMev

1.6628E 00
8.0235E-cI1

I 3.4599E-01

I 1.2621E-01
3.7861E-d2
1.6797E-02
2.5414E-02
4e2921E-02
5.8902E-02
6.9393E-02
7.266EJE-G2
7.0538E-L)2
6.4312F-02

# 5.57u9E-w
4.6238k-G2
3.70h3E-b2
2.fJ970k-L12
2.2399t-G2
1.7497E-b2
1.4193E-G2
1.2265E-G2
1.1405E-C)2
1.1273E-CJ2
1.1541L-L)2
1.1922E-02
1.2191E-02
L.2L99E-G2
1.L874E-02
1.1214E-@2
1.0280t-u2
9.17d6E-G3
M.0434E-L)3
7.OL’39E-03
6.223UE-fi3
5.761.j9E-L13
5.6699E-133
5.92861i-IJ3
6.4422E-CJ3
7.(J434L-03
7.5v13k-LJ3
7.5430E-0>

1.907
.905
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c

Mg
24

OSINE (C.M.)
1.00000
0.95000
0.90000
0.85000
0.80000
0.75000
0.70000
3.65030
0.60000
0.55000
0.50000
0.45000
0.40000
0.35000
0.30000
0.25000
O*2000CI
0.15000
0.10000
0.05000
0.00000

-0.05000
-O.1OOOCJ
-0.15000
-0020000
-0.25000
-0.30000
-0.35000
-0.40000
-0.45000
-0.50000
-9,55000
-0.60000
-0.65000
-0.70000
-0.75000
-0.80000
-0,.85000
-0.90000
-Q,95QQ0
-1.00000

1)4.0 MeV

1.3953E 00
7.0587E-01
3.2089E-01
1.2314E-01
3.5513E-02
8.5092E-03
1.1357E-02
2.5799E-02
4.1747E-02
5.4288E-02
6.1648E-02
6.3837E-02
6.176CJE-02
5.6664E-02
4.9809E-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
8.9Z50E-03
8.7467E-03
8.7290E-i)3
8.971OE-03
9.667!iE-03

i)SIG14AS IN BNS/STERAO

~ = 1.869
SE=. .822 ,

I
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Mg24
COSINE (C.P!.)

1.00000
0.95000
0.90000
0.89000
0.80000
0.75000
0.70000
0.6500C
O .6000C
o.5500a
0.50000
0.45000
0.40000
0.35000
0.3000C’
0.25000
0.200001
0.15000
O.loooc
0.05000

, 0.00000
-0.0500C;
-O.1OOOO:
-0.150001
-0.2.0000’
-0.2500$
-0.30000
-0.35000
-0.4COO0
-0.45000
-0.500001
-0.55000’
-0.60000
-0.6500C
-0070000
-0.75000
-0.80000.--—.
-0.8500C
-0.90000
-0.95000
-1.00000

14.6o MeV

1.4658E 00
7.3533E-01 .
3.3184E-01
1.2720E-01
3.807s1E-02 1
1.1555E-02
la5224E-02
3eO127E-02
4a6000E-02
5a8002E-02
6-4525E-02
605751E-02
6e2733E-02
5a6821E-02
4m9332E-02
4o1381E-f12
303805E-02
207158E-C2
2al?36E-d2. . .
lo7626E-02
le4758E-02
lo2956E-02
lo1988E-02
lo1603E-02
I,1563E-02
lm1663E-02
le1748E-02
1.17L6E-02
1.1517E-02 ‘
1.114?E-02
1.0641E-02 . . . . —
leO056E-02
9e4s588E-03
8-9L61E-03
8.4794E-03 I
8m1798E-03
8-Q258E-03—._ .
8eO083E-03 ““”
8sl147E-03
8a3535E-03
8m7916E-03

DSIGMAS IN BNS/STERAD

“Ta = 1.876
SE. .849
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Ener~

5.00

6.OO

7.00

8.00

9.00

10.00

U.*OO

U.oo

13.00

14.00

lk.70

15.00

36.00

~27

EnergyLevels*

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

G.S.

0.842

1.013

2●21

2.73

2*98

3.00

3.68

3 ●95

4.05

4.40

4.50

4.58

4.83.

5/2+

1/2+

3/2+

3/2(-)

5/2(+)

3/2[+]

3/2[+]

1/2[+1

[/q52

@! [+1

[/]5 2+

[/]5 2+

[/’-l52

[/]5 2+

except [ ] values which are assumed.
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A127

CLISINS(:.M, )
1,00000
(),930(.)0
0.90000
0.85000
oe8~oo0
0,75000
().700()0
o.65000
006noo0
0.53000
i).5goo13
().45000
f),4~uoo
0.33000”
0.30000
0.25000
0.23000

0.15000
0015000
0.0s000

0.09000 -
-l)o(150fJ(l

-O*19UO0
-0.13000
-0027000”
-0,25000
-0.30000

-0.35GO0
-(J.4qoo(J
-fJ.450(Jo
-l),5fl(lo(i

-0.55000 .
-I)06~@I)(I

-0.65000
-0.7nGO0
-0.75000
-0.80(Ioo
‘O.85OOO
-oo9!looo
-().9’3000

-1.00000

S.O MeV

5HAPF ELASTIC

901671>E-01
7.16216E-01
5.56369E-01
4.2Q874E-01
3.30565E-01
2053260E-01
1.9S621E-01

1.4f1041E-1)1

1.i.3538F-01

8.T6641E-02

606426YE-07

3.4z171E-rjP

4.3755zE-c)2

3.603nl~-(IZ

3*02598E-02
Z.~8J194F-02

2.P3572E-02

1.94651E-02

1.6$J540E-OZ

l*4681L!E-fJ2

1.25641E-(12

1oo56EJ5E-o2

8*68258E-(13

6.9Z?416E-(13

5.323z/E-03

3mg1858E-03

2.Y534zE-1)3

1.B7361E-(13

toJ2f57(JE-03

L.lt3279E-(13

1oA366uE-o3

2021o97E-(I3

3.5f514/E-03

5.582?8E-03

8*393?/E-03

1021481E-02
1*70434E-02
!?.33296E-02
3W13219E-02
401413r]E-02
504087uE-02

TOTAL ELASTIC

9.67591F-01

7.63274E~Ol

6.00321E-01

4,71Z77EW01

3.69859E-fjl

2.9079JE=01

2.29674EQ(jl

1.6?839E=Ijl

1.4726EE-(J1

1.2c1477E*c11

i.00455E”ol

8.55736E-02

7.45371Ewo2

6.63Z53E-112

6.01473E=OZ

5.54015E”02

5.lti412E-OZ’

4.8!5442E-02

4.58889E-02

4.353(j9E-02

4.13661Ew(12

3.fJ417eEw(j2

3.7617E3E”I)Z

3.f51)(13AE~02

3.46(173EQI12

3.347t)7Ew02

3.2640fJlEw02

3.21688E-L12

3.L1086E-02

3.25187E-02

3.34647E=02

S.50237E-OZ

3.72894E-(12

4.0379”?Ew02

4.44457E=02

4,9cj817E-02

5.63375E-02

6.47330E-02

7.52741EwI12

8.84715E*02

1,u4962E-111
(DSIGMAS IN BAffNSjSTERIJDIAh

‘T = 2.538
~sE - 10203

CE =’ .431
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A127

COSINE (C,fl.)
l.nooorl
0.95000
0.9UOI)13

0.85000

0,80000
!3 .75000

0.71JQO0
o.~~on~

0.60000

0.55000

0.50000
0.45000

0.4COO0
o.3hono

o.3roon

0.75000

0.20000
0.15000

0.10000
o.flhofl@

o.ntono
-0.09000
-O.l LOOO

-0.15000

-0.2COO0
‘0.25000
-0.30000
-o.350~o

-13.413111jt3
-00450(70

-0.50000
-o .5513130

-0.60000
‘O .650no

-0.70000
-o.750no

-o.@oollo
‘0.85000

-0.90000
-o.950no

-1. ncooo

‘T -
‘SE =

6.o MeV

9.1V94E-01

6.BIcIIE-01
4.G9012E-Ol

3.6224E-01

2.607?E-01

1. E657E-01

1.3.337E-01
9.5965E-07

7.G263E-07
5.3042E-07

4.leo7E-119
3.463’E-07

3.o1OIE-O2
2.716/E-o?
2.50811F-oJ

2.33513E-07

2.168QE-09
1.9907E-07

1.794’?E-07

1.5825E-0>
1.3593E-07

1.1.\36E-07
9.1490E-0<

7.I?71E-oT

5.3542t-07
3.8997E-oT

2.8144E-oT
2.1310E-OT
1.f+655E-oT
2.0219E-03

2.5983E-03
3.5956E-03
5.026zE-oT

6.9366E-o T
9.4017E-03

1.2563E-02

1.6634E-07
2.j931E-07

2,8886E-0~
3.8083E-07

5.0279E-07

8.0 t.!eV

9.4370E-ot

6. IQ49E-01

3.9547;-04
2.4476E-0,

1.4679F-oT
8.599SE-,09

5. I1717E-07

3.?355E-07
2.4659E-07

2.31813E-07
2.4874E-07
z.7157?E-07

3.0326E-07

~.?09?E-07
3.7673E-07
3.1?93F-0>

3.0185E-07
2.747?E-07
2.4155E-07

2.0517E-09
1.FH5tE-n2
1.3411E-07

1.0404E-07

7.9911E-03

6.?6411F-03 .
5.766?E-o!
4.978AE-113

5.3341E-0<

6.2213E-03
7.4952E-0<
&.0938E-of

1.0549E-07
1.?oIIE-07

1.3276E-0>
1.430qE-09

1.517QE-07
1.6109E-07
1.75012E-07

2.0037E-0>
2.4658E-07

3.27113E-07

D~rGtfAS IN BNS/STiRAD

2.320 2.036
1.026 .816

9.0 MeV

9.8667E-01
6.068.IE-01
3.5734E-01
1. Q94\E-o,
1.044/3F-0,

5,1601E-07

2.5812E-n7

1.6549E-137
1.6545E-07
2.P960E-o%

2.6711 E-oz
3.1962E-o?
3.574nE-07
3.7692F-o?
3.7790E-07

3.6271F-0>

3.3484E-07

2.9826E-07
2.5694E-09

2.1453E-c12
1.7416E-07
1.383\F-n2
1.011912E-oY
8.703AE-03
7.3265E-07

6.7506E-(11
6.Q126E-o\
7.700bE-03
S.0~24E-o\

1.I1516E-07

1.2t63E-07

1.3703E-09
1.4956E-02
1.5783E-n>

1.6122E-07

1.602nE-’o~
1.5681E-07
1.5!i2LE-o?
1.6227E-0~

1.883RE-07
2.4825E-07

1.%3
.%6

10.0 I!ev

1.r547E on

6. I1827E-0,
3.2941 E-ol

1.6353F-ot
7.1886E-o?

2.7231E-09
1.0754f-07

9. P231 E-03
1.6236E-o J
2.4924E-o>

3.7963E-07

3.7$960E-07
4.;.343E-07
4.3~9”E-07

4.1875E-07

3.F’?20E-oz
3.4880E-0>

3.027jE-07
2.5549E-oY
2.j066E-117

1.7i193E-07
1.3808F-LI?

1.1314E-07
9.6439E-07
8.7741!E-ox
H.+3613E-01

9.I?21E-04

1.Po93E-L17
1.1389E-07

1.28315E-07
1.4251E-07

1.546flE-07
1.6303E-07
1.6f163F-OP

1.*483E-0>

1.51305E-07
1.4d07E-0>
1.386,E-07
1.3593E-07

1.4964E-07

1.93671E-07

1.92s

.71A

11.0Mev

1.141fiE 09
6.2144E-ot

3.1060E-Of

1.3640 E-01
4,829c7E-07

1.1844E-07
4.1454E-0<

1. P51JE-07
2.1947E-07
3.334iE.o>

4.2142E-07
4.741/yE-0>

4.9197E-02

4.P032E-0)
4.4689E-o>

3.9Q65E-07
3.4586E-09

~:::;;:::;

1:9682E-02

1.6120E-02
1.X473E-07

1.1695E-0>
1.0714E-0>
1.0414E-07

1.P657F-02

1.Y299E-07
1.?199E-07

1.3205E-07
1.4198~-lJ7

1.5055E-07
~.5~7~g-o,

1,5955E-OJ
1.5R52E-07

1.5342E-09
1.4474E-09

1.3394E-o?

1.2385E-07
1.1932E-02

1.?78nE-(19
1.6068E-0>

1.910

●71A
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A127
Cos~hJE (C, M,)

l@ooooo
0 “95000
0 “90000
II S85000
0080000
0*75000
0*70000
0~65000
0960000
0 “55000
0 “50000
0’ 45000
o.4ot)fl(J

0 “35000
0 “30000
0~25000
0 “20000
0915000
O*1OOOO
0 “05000
0.00000

-0.05000
-0.10000
-0.15000
-0”20000
‘0025000
-0”30000
‘0035000
-o*4eooo
-0.45000
-0”50000
-0.55000
-OQ60000
‘0.650!)0
-0.70000
-().75000
‘0080000
-().85000
-0090000
-()*9500(1
-1”00000

‘T = 2,153
‘sE = .dg~l

7.0 MeV

9.2433E-01
604580E-ol

4.4358E-01
2.9945E-01
1.9899E-01
1.3086E-(11
8.6228E-o?
5.8295E-o?
4.1866E-o?

3.3047E-07
2.8973E-09
2.7585E-t37
2.7454E-02
2.7636E-o?
2.7557E-o?
2.6914E-oT
2.5602E-02
2.3655E-o?
2.1193E-o?
1.8388E-07
1.5434E-13?
1.2522E-02
9.8286E-03
7.497J3E-03
5.6382E-03
4.317QE-03
3.5600E-03
3.3536E-03
3.6505E-03
4.3773E-03
5.4461E-03

6.7674E-03
8.2684E-03
9.9104E-o3
1.1715E-02
1.3787E-o?
1.6351E-02
1.9778E-o?
2.4630E-02
3.1702E-02

4.2067E-02
DSIGMAS IN 8NS/STERAD
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K127
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

‘T “

‘SE =

12.0 Mev

1.2417E 00
6.4304E-01
2.99,39E-01
1.1705E-01
3.2522E-02
3.8020E-03
3.9211E-03
1.6289E-02
3.1322E-02
4.4040E-02
5.2369E-02
5,5972E-02
5.5455E-02
5.1847E-02
4.6273E-02
3.9763E-02
3.3159E-02
2.7074E-02
2.1898E-02
1.7824E-02
1.4890E-02
1.3012E-02
1.2035E-02
1.1760E-02
1.1980E-OZ
1.2498E-02
1.3142E-02
1.3776E-02
104300E-02

1.4647E-0%
l,4781E-oz
1.4689E-02
1.4375E-02
1.3859E-OZ
1.3178E-02
1.2393E-02
1.1608E-02
1.1OO3E-O2
1.0871E-02
1.1682E-02

13.0 MeV

1.3494E on
6.7049E-of
2.9437E-0~
1.04213E-01
2..3111E-O’
1.2405E-03
7.8571E-03
2.4761E-02
4.2CJ17E-02
5.4933E-02
6.1987E-02
6.3442E-OZ
6.0439E-02
5.4420E-02
4.6795E-02
3.8755E-02
3.1197E-02
2.4712E-02
1.961flE-02
1.5969E-02
1.3693E-02
1.2569E-02
1.2318E-02
1.2642E-02
1.3259E-02
1.392F3E-02
1.4464E-02
1.4748E-02
1.4724E-02
1.4393E-02
1.3804E-02
1.3035E-02
1.2182E-02
1.1341E-02
1.0603E-02
1.0041E-02
9.7194E-03
9.7012E-03
1.0078E-02
1.101oE-oz

1.4162E-02 1.2789E-02
D~lGt4~S IN BNsIsTERAD

1. 901J 1.905

..759 .7a

15.0HeV

1.5829E 09
7.3801E-01
2.9816E-01
9.35T8E-02
1.Y902E-02
6.5344E-03
2.1916E-02
4.3613E-02
6.1714E-oz
7,2499E-02
T.5657E-02
7.2S42E.02
6.5117E-02
5.5363E-02
4.4962E-02
3,51811E-02
2.6839E-02
2.0366E-02
1.5B63E-02
10~166E-02
1.2029E-02
1.1997E-oz
1.2667E-02
1.3635E-oz
1.45~6E-02
1.5169E-02
10~3fj($E-fj2
1.4894E-02
1.3961.F-02
1.’609E-02
1.1004E-02
9.3.476E-os
T.8519E-03
6.7119F-03
6.0760E-03
6.0209E-03
6.5296E-03
7.4774E-03
S.6259E-03
9.63111E-03
1.0065E-02

1.915
.8118

16.0 MeV

1.7099E on
7.7687E-01
3.0491E-01
9.3373E-02
1.9899E-02
1.2368E-oz
3.0280E-02
5.2555E-o’
6.9629E-02
7.8438E-02
7.9299E-02
7.4032E-02
6.~881E-02
5.394nE-02
4.2889E-02
3.2913E-02
204718E-02

1.8605E-02
lo4560E-02

1.2345E-O’
1.1589E-02
1.1853E-02
1.2694E-02
1.3708E-02
1.4563E-oQ
1.5015E-oz
1.4923E-02
1.4244E-02
1.3029E-02
1.1409E-112
9.5723E-03
7.7453E-03
6.1597E-03
5.(i245E-03
4.4933E-03
4.6337E-03
5.3973E-03
6.5957E-03
7.8821E-os
8.7429E-os
8.5027E-o\

1.926
.883

’382
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A127

COSINE (C.M.)
1*00000
0.95000
0990000
0.85000
0.80000
0*75000
0*70000
0*65000
0060000
0.55000
0.50000
0*45000
o@40000
0.35000
0030000
0~25000
0.20000
0915000
O*1OOOO
0.05000
0*00000

-0*05000
-0”10000
-0015000
-0.20000
-0025000
-()*30000
-f3~35000
-0.40000
-0.45000
-0.50000
-0*55000
‘O D60000
‘OD65000
-0.70000
-0*75000
‘0~80000
‘0~85000
-0”90000
-0995000
-leooooo

l&.O MeV

1.4631E o(I
7.0244E-01
2.943.5E-01
9.6868E-O?
1.8644E-OP
2.5458E-03
1.4226E-o?
3.4199E-o?
5.2423E-O?
6.4630E-02
6.9893E-02
6.9045E-02
6.3684E-O?
5.5573E-07
4.6309E-o?
3.7162E-02
2.9021E-02
2.2413E-O?
1.7547E-07
1.4387E-o?
1.2721E-o?
1.2226E-O?
1.2535E-o?
1.3279E-O?
1.4129E-02
1.4822E-02
1.5176E-O?
1.5094E-o?
1.4565E-02
1.3648E-O?
1.2461E-O?
1.1156E-07
9.9018E-03
8.8549E-03
8.1427E-03
7.8446E-03
7.9814E-03
8.5135E-03
9.3506E-03
1.0377E-02
1.1494E-02

DsIGMAS IN BNS/STERAD

‘T = 1:901
‘SE = .814
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AI.27
COSINE (C.M,)

1.00000
0*95000
0.90000
0.85000
Oc80000
0.75000
0.70000
0s65000
OC60000
0*55000
0.50000
0,45000
0*40000
o@35000
0.30000
0.25000
o@20000
0915000
O*1OOOO
0605000
0.00000

-0.05000
-0.10000
-0.15000
-0.20000
‘0025000
-0,30000
-0?35000
-o@40000
-(l*4500(l
-0”50000
-o@550(l(l
‘0s60000
‘0*65000
-0”70000
-0*75000
-0080000
-0085000
-0*90000
-0495000
-1”00000

14.7 MeV

1.5462E On
7.2698E-01
2.9666E-01
9.4187E-02
1.7787E-02
5.1054E-o3
1.9512E-02
4.0824E-02
5.9065E-02
7.0341E-02
7.4155E-02
7.1709E-02
6.4868E-02
5.5557E-oz
4.5445E-02
3.5805E-02
2.7486E-02
2.0949E-02
1.6325E-02
1.350SE-02
1.2207E-02
1.2055E-02
l.2637E-OZ
1.3558E-02
1.4474E-02
1.5120E-02
1.5323E-02
1.5006E-OZ
1.4182E-02
1.Z944E-02
1.1444E-02
9.8735E-03
8.4337E-oiJ
7.3105E-o3
6.6478E-03
6.5239E-03
6.932SE-03
7.7721E-03
8.8453E-03
9.8715E-03
1.0516E-02

DSIGMAS IN BNS/STERAD

‘T = 1.913
aSE =. .837
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