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ELASTIC AND INELASTIC SCATWIRING

OF FAST NEUTRONS FROM 6Li AND 7Li

by

John C. Hopkins, D. M. Drake, and H. Cond6

ABSTRACT

6.The differentialelastic end inelastic neutron scattering cross sections of LI

and 7Li have been measured at incident neutron energies of 4.83, 5.’74,and 7.5

MeV for 6Li and at energies of 3.35, 4.83, 5.74, end 75. MeV for 7Li. Scattered

neutrons and gsnunareys were observed independently. The cross sections were

measured with a neutrcm time-of-flightspectrometerrelative to the well-known

cross section for neutron scattering from hydrogen. The gamma-rw spectra were

measured with a NaI(Tl) spectrometerusing time-of-flighttechniques to elimi-

nate the neutron background. The 2.184-MeV state in 6Li was excited by neutron
6

inelastic scattering. The 3.56-MeV state in Li was not observed in either the

neutron or gamma-ray studies. ScaCtered neutrons from the 0.478-MeV state in

‘Li were resolved at both 3.35 and 4.83 MeV. Scattered neutrons from the 4.63-

MeV state in 7Li were observed at incident neutron energies of 5.74 and 7.5

MeV. A continuum of neutrons due to three-particlebreakup was observed for

both 6Li and 7Li at 4.83, 5.74, and 7.5 MeV.

1. INTRODUCTION

Differentialelastic and inelastic neutron
6

scattering cross sections of Li,and ‘Li have been

measured using the Los Alsmos Scientific Laboratory

high resolution,time-of-flightfast-neutronand

gamma-ray spectrometers. The differentialcross

sections have been measured with incident neutron
6

energies of 4.83, 5.74, end 7.5 MeV.for Li and

3.35, 4.83, 5.74, and7.5 MeV for ‘Li.

The elastic, and a portion of the inelastic,

scattering cross sections have been measured pre-

viously:’-5) Discrepanciesamong the various re-

Sults$’) the need for more data, and concern with

the spectrum of neutrons from the three-body breek-

up have created a further interest in these measure-

ments.

2. EXPERIMENTAL PROCEDURE

The Los Alamos Scientific Laboratory time-of- 1

flight facility used a 2-MRz chopped beam from the

8-MV Van de Graaff accelerator. A Mobley magnet

system was employed to compress the 10-nsec chopped

beam to less than 1 nsec. The T(p,n)%e source re-

action was used for neutrons of less than 5-MeV

energy, and the D(d,n)%e reaction for those above

5 MeV. Gss targets, >cm long, with 5.69-mg/cm2or

10.45-mg/cm2molybdenum entrance windows were used.

The gas pressures were 3 atm. The neutron ener~

spreads were 62, 47, 230, and 170 keV for incident

neutron energies of 3.35, 4.83, 5.74, and 7.5 MeV,

respectively. The convergence of the charged parti-

cle beam, due to the sweeping action of the Mobley

buncher, was *2.5°.

3



The scattering samples were right-circularcyl-

inders placed 8.’?’cm from the center of the gas tar-

get at zero degrees to the incident beam direction.

The lithium samples were separated isotopes (purity

>99%), 2-cm CWXZ by 2.54-czIlong. The samples were

canned in thin aluminum containers. lhnptyaluminum

containerswere used for background measurements.

The neutron cross sections were measured relative

to the %(n,n) scattering cross section using a cy-

lindrical sample of polyethylene,0.51-cm dism by

1.9-cm long.

Scattered.neutrons were detected in a well-

shielded plastic scintillator,12.7-cm diam by 2.5-

cm thick. The flight path was 2.3 m. A single

Amperex 58 AVF photomultipliertube viewed the

NE102A plastic scintil.later.

Cyclic series of four separate runs--lithium

sample, empty-canbackground, polyethylene,and

backgroundwith no sample or can--weremade at the

forward angles. The runs with polyethylenewere

not made at backward angles. All runs were normal-

ized to equal numbers of target neutrons, as re-

corded by a monitor counter.

The gamma-ray spectrometerand its use have

been describedby Cond6 et al.
(6)

3. DATA ANALYSIS

Typical.neutron time spectra with backgrounds

subtracted are shown in Fig. 1 for neutrons scat-

teredby 7Li, 6Li, and polyethylene (CH2), all at

7.5 MeV, at a laboratory angle of 55°. As usual

with time spectra, time increases to the left and,

consequently,enerff increases to the right. The

data were processed with a computer code to produce

energy spectra, examplea of which are shown In Fig.

2 for 6Li at an incident neutron energy of 4.83

MeV. (Other energy spectra are given in tabular

and graphical form in the Appendices.) The elastic

peaks, hmever, have been omitted. The appropriate

extrapolationhas been made to zero energy from the

cut-off energy of approximately400 keV. The cut-

off energy is higher than the detector bias, which

is approximately250 keV, because the efficiency is

very smell and uncertain in the region immediately

above the bias. The cut-off energies were selected

after the data were obtained and include the sig-

nificant data points of lowest energy.

By knowing the number of atoms in the samples,

the lli(n,n)scattering cross section, and the ntnn-

7LI

‘Li

“’io 1;0 do do 240 Jo 3;0 Jo “4A0

CHANNEL NUMBER

Ng. 1. Typical”neutrontime spectra with back-
ground subtracted for ‘Li, 6Li, and C!H2.

ber of neutrons scattered into each time or energy

interval, we could determine the cross sections.

The relative sensitivity of the neutron detector for

neutrons of various energies was determinedby mea-

s

.
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Fig. 2. Energy spectra or neutrons inelastically
scattered ~om 5Li at m incident neutron energy of

4.83 MeV. The dashed curves represent the distri-
butions obtained from a three-body phase s ace cal-

tculation normalized to the total 6Li(n,dn)He cross
section obtained in the present experiment.

suring the %(n,n) differentialelastic scattering

cross section and assuming Isotropy in the center-

of-msss system, and by measuring the T(p,n)%e dif-

ferential cross section and comparing these mea-

surements with those of Wilson et al.,(7) Perry et
* (8)

.> and GoMbergetal\9) Therelativesensi-

tivity is shown in Fig. 3.

k. CORRECTIONS

4.1 Corrections for the Asymmet~ of the Elastic

Peak

Peaks in neutron time spectra are generally

asymmetric,with a tail on the low energy side.

The sources of these tails are discussed in some

detail by Batchelor and Tow>e.(1) For this experi-

ment, measurementswere made of beam purity and of

the effects of shadow bar placement and other near-

by masses. The 6Li and 7Li spectra were plotted on

semilog paper, and the elastic peaks were normalized

and superimposedvisually. In this wsy the 6LI peak

shape was used to extrapolatethe 7Li elastic tail

under the first excited state at 0.4j’8MeV. The

separation of the elastic peak from the first ex-

cited state peak in 6Li is large and did not require

this correction.

EZ
o I,, !,, ,,, ,,, ,,lj
o 1.0 2.0 3.0 4,0 5.0 6.0 7.0

En- MeV

Fig. 3. The relative efficiency or sensitivity of
the neutron detector as a function of neutron ener-

m. The values used were taken from the s’mooth
curve through the data.

4.2 Flux Attenuation and Multiple Scattering

Correctionswere made to both the polyethylene

and lithium data for the effects of multiple scat-

tering and attenuation. The recipe developed by

Cranberg and Levin(”) WSS used to check the more

detailed Monte Carlo calculationsmade with the

AldermastonMaggie code.
(11)

Since only relative

cross sections were measured, the lithium and poly-

ethylene correctionstended to cancel each other.

The ssmples were chosen to minimize the correction,

and, for elastic scattering, the average correction

factor was 1.04. For elastic scattering the agree-

ment between the simple recipe and the Monte Carlo

calculation.wssexcellent.

4.3 ExtrapolationBelow the Neutron Bias

Figure 2 shows the energy spectra of inelas-

tically scattered neutrons for 6fi at ~ incident

neutron energy of 4.83 MeV. The standard devia-

tions exe baaed upon the consistencyof the data.

These errors are larger than the statistical un-

certainties. The continuum data have been cor-

rected for multiple scattering and attenuation..In

this figure the peaks arising from inelastic scat-

tering to the 2.18-MeV level and the elastic scat-

tering tails have not been corrected. These cor-

rections were applied separately. The neutrons

aPPe~ing above the m=imum energy for three-body

breakup have experiencedmultiple elastic scat-

tering. This contributionwas subtracted in the

data reduction procedure. The experimental cross

sections have been extrapolated from the cut-off

energy, approximately400 keV, to zero energy.
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A production cross section for continuumneutrons,

integrated over ener~ and angle, of MO ● 40 mb

was obtained. The deahed curves are the d.istribu-

tlons obtained from a three-body pheae space calcu-

lation(~) normalized to the experimentalvalue of

the integrated 6Li(n,dn)4Hecross section of 46o mb.

me fact that there are too few high energy neutrona

indicates that a substantial fraction of the con-

tinuum mqy be attributableto breakup in two stages,
6
Li(n,d)5Hewith subsequent 5e.g., He breekup into

4
n + He. The extrapolationsbelow the bias are

baaed upon estimates of what the spectrum should be.

A phase space calculationyields a spectrum going to

zero cross section at zero energy, whereas a spec-

trum resulting from two-stagebreakup could have a

maxinnnnatlowenergy!’) Forthepresent experi-

ment the spectra were arbitrarilyextrapolatedto a

zero energy value of about half the value at 500

keV, An uncertaintyof *38$ was assigned to the

cross sections below the bias of the spectra ob-

tained at an incident energy of 4.83 MeV. At all

higher energies an uncertainty of *50% I?asassigned

to the cross sections obtained from integration of

the extrapolatedcurves.

5. RESULTS AND DISCUSSION

Tables I and II present the cross sections,

integrated over angle, for the observed reactions.

Complete tabulations of the differentialcross

sections and energy spectra

Appendices.

5.1 6Li—

Neutrom corresponding

inelastic scattering to the

are contained In the

to elastic scattering,

2.18-MeV level, and to

a continuum are observed. The cross section for

the excitation of the 3.56-MeV level is less than

5 mb. No de-excitationgamma radiation is observed.

The upper limits for garmna-rw production cross

sections for gamma r~s of 2.18 and 3.56 MeV are

0.2 and 0.4 mb/sr, respectively,at 90° with an

incident neutron energy of 4.83 MeV. The 2.18-KeV

state decays by breakup into an alpha particle and

a deuteron. Figure 4 shows the differential elaa-

tic scattering cross sections in the center-of-maea

system. The data have been corrected for multiple

scattering and attenuation. The minimum zero-

degree elastic scattering cross section is given

~2a 2
T

by Wick’s limit, Uw = — in terms of the total
(411)2‘

croes section and the neutron wave number in the

center-of-masssystem. These lower Units are

shown in Fig. 4.

Figure 5 shows the total cross section for 6M

versus incident neutron energy. The curve repre-

sents the recent data of Foster and Glasgow at the

Battelle Northwest Laboratory.
(14)

The data points

TABLE I. FAST NEUI!RONCROSS SECTIONS (IN mb) FOR 6Li

1 Elastic

2 Inelastic to 2.18-MeV level

3 Inelastic to continuum

Total.6Li(n,nd)4He
Sumof2and3

4 6Li(n,p)6He (Ref. 4,13)

5 6Li(n,a)T (Ref. 4,13)

Total cross section
Sumofl, 2, 3, 4, and 5

Total measured (Ref. 14)

!.83 kfev I 5.74 MeV

L350 * 60 1280 * 51

210 * 13 170 * 17

460 * 40 480 * 48

670 ● 42 650 * 51

+

lgiz leiz

8(5,5 71*5

2120 ● 70 2020 * 72

2086 * 25 I 2oko * 30

7.5 MeV

119o * 48

150 * 15

570 i 57

’720t 59

15*2

53,5

1980 * 76

1893 * 32

*

.

6



TABLE II, FAST NEUTRON CROSS SECTIONS (IN mb) FOR 7Li

1 Elastic

2 Inelastic to 0.48-MeV level

3 Inelastic to 4.63-MeV level

4 Inelastic to continuum

Total 7Li(n,Tn)4He
Sumof3and4

Total cross section

Total measured (Ref. 14)

3.35 hfeV

,860* 52

240 * 20

‘loo * 56

’066 * 28

k,83 MeV

2230 * 89

180 * 14

100 * 22

100 * 22

2510 : 93

2425 * 30

5.74 MeV

1770 * 71

110 * 1’-(

220 * 34

330 * 38

21OO * 81

2200 * 34

7.5 MeV

1520 * 61

120 * 12

310 * 37

430 * 39

1950 * 72

L840 * 30

represent the

partial cross

sums of neutron and charged-particle

sections. The solid circles indicate

the values derived from the present experiment;the

square, a 10-MeV datum of Cookson et al. at A.l.der-

maston;(5) and the diamonds, the data of Batchelor

and Towle at Aldermaaton.
(1)

These three groups

measured the neutron partial cross section. Figure

6 shows the integrated elastic scattering cross sec-

tion as a function of incident neutron energy. The

absolute standard deviations are shown if they are

larger than the spots. A straight line yields a

satisfactory fit to the data.

Figure T shows the 6Li(n,dn)4He cross section

as a function of incident neutron energy. The

curve is the total cross section minus the elastic

scattering cross section as obtained from the curves

of Figs. 4and5. The results of Batchelor and

Towlef’) Rosen and Stewart,
(2)

Cookson et al.,(5)

and of the present experiment are illustratedwith

diamonds, open circles, a square, and solid circles,

respectively. If the 6Li(n,2n) cross section is

negligible, as has been sssumed\4) then there is a

systematic discrepancybetween the Rosen and

Stewart results for 6Li and all other results.
(4)

The discrepancy does not appear to be a multiplica-

tive factor as first suggested by Pendlebuxy.
(4)

One source of the disparity in the results n~ be

neutron productionby charged-particlereactions.

For example, all neutrons produced by the reactions

6
Li(n,dn)4He folloyedby 6L+(d,n)7Bewouldbe

attributed to

ments such as

5.2 ‘Li—

Neutrons

and inelastic

at 0.478 MeV,

MeV, and to a

excited state

the bLi(n,dn)4He reaction in experi-

this one that detect neutrons.

correspondingto elastic scattering

scattering to the first excited state

to the second excited state at 4.63

continuumwere observed. The first

at 0.478 MeV decays only by gsmma-rw

emission. This transition is from a l/2-state to

the 3/2-grokd state, and, therefore, the gamma-ray

angular distributionis isotropic. The gamma-ray

production cross sections are 230 * 20 mb and 320

* 24 mb for incident neutron energies of 5.74 and

7’.5 MeV, respectively. These values disagree with

the only other me=urements of these cross sec-

tionsJ15) The gamma-ray production cross sections

were not measured for incident neutron energies of

3.35 cm 4.83 MeV, but they are probably equivtient

to the neutron excitation cross sections u re–

ported in Table II. No other gamma radiationwas

observed. All inelastic scattering, except to the

first excited state, results in three-body or se-

quential breakup of 7Li into a triton and an alpha

particle.

Figure 8 shows the d%fferentie,lelastic cross

sections in the center-of-messsystem. The data

have been corrected for multiple scattering and

7



I I I

—WICK’S LIMIT 484 mb/sr

) — 520 mb/sr

‘F 658 mb/sr

I

-1

7.50 MeV

I .0 OB 06 0.4 0.2 0 -0.2-0.4-0.S-0.6 -1.o
Cos Oc.m.

FiK. 4. The differentialneutron elastic scat-
te~ing cross sections for %i in the center-of-mass
system. The curves are visual fits to the data.
Note the discontinuitiesin the vertical scale.

I

2500

2000

I 500
n
E
I
b

1000

SOo

o

attenuation. The curves are visual fits to the

data, The 5.74- and 7.5-MeV data include the scat-

tering to the first excited state at 0.478 MeV.

The minimum zero-degreeelastic scattering cross

sections, Wick!s Limits, are also shown.

Figure 9 shows the total cross section for 7Li.

The line represents the data of Foster and Glaa-

gow;
(14) the solid circles, the present meaaure-

!nents;the diemonda, the data of Batchelor and

‘l!owle;(~)and the square, a 10-MeV datum by

Cook*on et al\5)

Figure 10 shows the cross sections for elastic

I
T[

I I 1

1

.

.

,
En - McV

Fig. 5. Total cross sections for ‘IA versus inci-
dent neutron energy.

L- .-l

1400—

1200 —

1000 —

.

: 600 —

b

600 —

400 —

?.00 —

1-
oo~4

En - MaV

Fig. 6. The integrated elastic scattering cross
section for % as a function of incident neutron
energy.

scatteringplus scattering to the first excited

state as a function of incident neutron energy.

The curve is a fit, to the data, consistent with

the total and inelastic scattering cross uections.

The solid circles represent the results of the

present experiment. l%e data of Batchelor and
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800 —

700 —

600 —

500 —

n
E

!3
400 —

30 o—

20 o—

10o—

T

o~n 7 4 6 e 10 12

En - MoV

Fig. ~. me 6Li(n,~)%e cross section as a ~c-

tion of incident neutron energy.

l!owle(l) (5)and of Cookson et al. are shown as

dismonds and a square, respectively.

Figure 11 shows the 7Li(n,tn)4He cross sec-

tion as a function of incident neutron ener~. The

curve is the total cross section minus the cross

sections for elastic scattering and inelastic scat-

tering to the 0.478-MeV state as determined from

the curves of Figs. 9 and 10. The solid circles

displsy the data from the present experiment. The

results of Cookson et al.,(5)
Batchebr et al.}1)

Ros~:Jt al.,(2) Brown et al..,(16) and Wyman et

al. are shown as a square, diamonds, open cir-

cles, triangles, and inverted triangles, respec-

tively.

The data of the present experiment are con-

sistent with the total cross sections obtainedby

Foster and Ghcgow\’4) Some degree of evaluation

was done in that the curves drawn on the graphs of

the excitation functions for the partial cross sec-

tions were chosen to be best fits to the avd.lable

F
—WICK’S LIMIT 344 mb/sr

1 —700 mb/sr

% t=

4.83 MeV

>

ii
—589 mb/sr

E

5.74 MeV _

7.50 MeV

0.8 0.4- 0 -0.4 -0.8

COS 8c.m.

-4

\

\

Fig. 8. The differentialneutron elastic scat-
tering cross sections for 7Li in the center–of-
maas system. The 5.74- and 7.5-MeV data include
the scattering to the first excited state at 0.4T8
MeV.

experimentaldata which were consistentwith the

total cross section. These excitation functions
6.are given in Tables III and IV for ~ and 7Li

9

respectively.
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2500
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~ 1s00
E

b

1000

1

Fig.
dent

2:

2C

Is
m
E

k

la

5

o~
o 2 4 8 10

En: MoV

9. Total cross sections for 7Li versus inci-
neutron energy.

I I I I I

1.

o~o 2 4 6 ● 10

E“ - MoV

Fig. 10. The 7Li cross sections for elastic scat-
tering plus scattering to the first excited state,
ss a function of incident neutron energy.

600
I

300 —

400 —

a (

: 300 —

b

200 —

100 — ii

o I
0, 2 4 6 ● 10 12

En -M*V

Fig. Il. me 7~(~,tn)4He cross section = a func-

tion of the incident neutron energy.
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TMBLE III.
6
Li EVALUATED CROSS SECTIONS (rob)

En,MeV

4.0
4.5
5.0

n
6.5
7.0
7.5
8.0
8.5
9.0
9.5

10.0

‘Total

2130
2108
2100
2025
2020
1970
1920
1900
1850
1825
1785
1730
1680

‘Elastic

1369
1340
1310
1281
1252
1225
1198
=64
1140
1111
1082
1055
1030

0
nyp

15
18
19
19
18
17
16
15
14
13
13
12
11

u
n,a

108
95
84
75

:
56
52
48
45
42
40
38

+0
a)

n,2n n,n’y

o
0
2
2
2
3
4
9

13
21
29

~
n,dn

638
655
685
648
680
664
646
660
635
635
619
588
557

0
n,dn = ‘Total - ‘Elastic - ‘np - ana - ‘n,2n - an,n’y

‘T From Reference 14.

a) Tnese values were obtained from Reference 4.

b) The fluctuationsin the o reflect the fluctuationsin a
n,dn Total.

The curve in Fig. 7 is smoothed, with the assumption that these
fluctuationsare not significant.

En,MeV

TABLE IV. ‘Li EVALUATED CROSS SECTIONS (rob)

3.0
3.5
4.0
4.5
5.0

2:;
6.5
7.0
7.5
8.0
8.5

;:;
10.0

“Total

2040
2104
2342
2516
2340
2080
2110
2012
1923
1862
1816
1773
1740
1720
1665

Elastic + a0.48-MeV level

2040
2104
2327
2471
2200
1770
1750
1627
1518
1450
1401
1359
1328
1312
1261

an,tn = ‘Total - ‘Elastic - 00.4&MeV level

a
n,tn

——

0
4

15
45

140
310
360
385
405
412
415
414
412
408
404
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Laboratoq”Report LA-2177, 1959.
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APPENDIX A

CROSS-SECTIONDATA been corrected for multiple scattering or attenua-

te cross-sectiondata are given for each iso- tion. The cross sections for the discrete peaks

tope of Iiiat each energy. Cross sections for dis- are given separately and have been corrected proper-

crete pesks are given in the center-of-mssssystem, u. The standard deviations for the energy spectra

while cross sections for the continuum neutrons are were obtained from the consistency of the data for

given in the laboratory

The energy spectra

the continuumneutrons.

discrete peaks given In

system. an incident neutron energy of 1+.83MeV. Statistical

are intended only to show errors were used for the energy spectra taken with

The cross sections for the incident neutron energies of 5.74 and 7.5 lieV.

the energy spectra have not

TASLE Al. KAXIMUM ENERGY OF CONTINUUM NEUIRONS

OF LABORATORYANGLE AND INCIDENT NEUTRON

‘LAB
Degrees

30

::
47

%.5
90

110
134
135

6
Li ( Q = -1.47 MeV)

Incident Energy in MeV
4.83 5.74 ‘7.5

3.12 4.03 5.72
3.01 3.89 5.52
3.00 3.87 5.50
2.90 3.74 5.32
2.77 3.58 5.11
2.48 3.20 4.59
2.18 2.83 4.09
1.87 2.46 3.58
1.61 2.13 3.12
1.60 2.12 3.11

AS A FUNCTJ.CN

ENERGY

‘Li(Q= -2.57 Me’/)
Incident Energy in MeV

4.83 5.74 7.5

2.05 2.95 4.65
1.97 2.84 4.50
1.96 2.83 4.48
1.89 2.73 4.35
1.79 2.61 4.17
1.58 2.33 3.77
1.37 2.05 3.37
1.17 1.78 2.96
0.99 1.53 2.60
0.98 1.53 2.59

.

.

.
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LTTHIUP 7 ELflSTIC SCATTERING 3.35 MEV LASL 66
ALL CP.(lSS SECTIONS IN PILLIEARNS PER STERADIAN oR MILLI13ARhS TCTAL

v[cljAL FIT cFNTER OF PASS SYSTEM
COSIAF OPEGA SIGMA OMEGA

+1.L 356.0
+0.9 303.0 \
+0.k 259.0
+d.7 220.0
+o.~ 18:.0
+0.5 156.0
+(1.4 1?5.0
+().? 115.0
+0.2 101.0
+0.1 91.0
+(),0 83.9
-~ol 80.3
-0.2 7’3.4
-Qel 80.2
-(l.& 9?.4
-G.; 92.9
-!).5 110.3
-i;. 7 133*C
-(/.% lfi?.o
-COY 202.0
-1.:, ?52.0

ELASTIC SCATTERING DATA CENTER OF MASS LI 7 ~O?:M~v LASL ~t
COS OFEGA 51GVA 0MEG4 STANOARC CEVIATIONS

COY. C.P. RELATIVE Af2StJLlJTE
+n.7~3 21s00 4.5 9.fi
+0.473 l~c.o 3.0 4.0
+0. 167 9?.0 2.5 5.9
-n. 144 FJc 2.0 4.0
-P.466 ti7
-(-.775

2*G fbo~
154 ?.’5 7e13

I~lTEGF?ATKD Cl?CSS SECTICN 186? PLUS Ok. V[NUS 52 MILLIRARiJS

LITHILIV 7 IhELASTIC SCATTERING TO 0.478F’.EV LEVEL
Cos 13U!=GA

i.?CMFV LASL f~fi
51<Pb Ck!EGA STANOARC CEVIATIONS

r.v. Cr.’. RELATIVE A13SOLlJTE
+C.697 2.?.0 0.5
+P.4&3

~.7

17.2 0.4 1.?
+0.155 14.7 i.O 1.1
-0.156 16.8 0.4 1.3
-(-.477 2C.O 0.5 1.5
-~.7P2 21.5 0.4 lo~

INl_EGRf!T7~ CQL’SS SECTICN .242 PLUS OR PINUS 20 MILLIf3AQ&S
VISUAL FIT CEhTEI? GF PASS SYSTEM

cof oVEGA LIGFIA CMECA
+].(J 22.2
+0.9 2:.0
+(?.8 ?.2.5
+0.7 2105
+@.6 2C.(J
+0.5 lE.5
+9.4 17.0
+I?.3 lt.o
+0.2 L505
+(?.1 !5.0
+fl.u Ifi.o
-0.1 lt.a
-C.2 17.6
-f’.3 1.}!04
-0.4 19.2
-fl.~ ~~o@
-0.b ?C06
-0.7 21.1
-0.8 21.5
-0.9 21.8
-1.0 21.8

13



LITHIUM A CL OSTIC SCATTERING 4.83MEV LOS ALAMOS 1S66
ALL CROSS SECIICNS IN FILLII?ARNS PER STERAOIAN OR M!LLIBARhS TbTAL

VISUAL FIT CENTER CF PASS SYSTEM
COSINE OPEGA

+1.0
+0.9
+G.a
+0.7
+1,./>
+n.=
+l_J,-
+6.=
+(J. ?

+0.1
+Loc
-r,.1
-tit
-11.J
-C*4
-G. r>
-1).~
-(1.~
-c.?
-(1..>
-1.~

EIASTIC SCATTERING DATA
COS OMEGA SIGMb CVEG4

C.P. C.M.
+0.692 193.0
+~.456 105.0
+0. 144 50.0
-0.168 4?.0
-0.4U6 ~t.o
-~. 7R6 5e.o
INTEGRATFO CRrSS SECTICN

SIGVb OMEGA
506.0
?-11,(1
275.0
2C?.O
152.O
115.0

88.0
69.4
5.5.5
48.1
4Z.8
42.0
4L.6
42.3
44.1
46.$!
50.0
53.6
56.5
64.0
7fi.o

CENTER OF MASS L[ 6 4.8? !4EV
STANOARC EEVIATIIJNS
RELATIVE At3SnLUTE

4.fJ 80G
2.5 :..0
2.0 4*CI
1.5 3.C
1.5 3.0
105 -5afJ

1;50 PLIJS OR MINUS 60 MILLIt$ARNS

LITHIUV L IhELfiSTIC SCATTERING Tu 2.18 F!EV LEVEL 4.E3F’EV LASLt.f)
COS OFIEGA SIGMA OMEGA STANCIARL OBVIATIONS

C.k’. C.v. PELATIVE ABS[JLUTE
+13.6S6 16.5 0.8 1,/.
+0.39’4 19.8 G.8 1./,

+0.072 1?.+ 1.3 Z.c
-n. 2+4 17*1 i.O L*5
-0.569 14.5 1.0 1.4
-0.81R 1(..6 1.1 1.3
IKITEGRATFI) CFICSS SECTICh ;(,~ PLUS UR MINIJS 13 PILLItlSRhS
v1SU4L FIT CENTEN CF PASS SYSTEM

COS uVFGA SIGYA ONECA
+].,3 1.2.9
+Q.9 14.0
+rl.& 14.9
+0.7 16.0
+P.6 17.2
+n.5 Le.4
+n.4 1$07
+n.3 20.9
+(-’.2 22.2
+0. 1 22.’3

0.0 22.2
-0.1 2C.4
-r.2 la.8
-0.3 17.2
-n.4 15.6
-P. 5 14.2
-0.6 12.s
-~.7 11.9
-0.8 lC.7
-f?.9 9.9

-1.U 9.0

.

.

.
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SIGMA INFLASTIC CCNTIN(JOUS NEUTRONS L16 4.8? P’EV
LA8URATLRY SYSTEM
LAB ANGLF CIPS SIGMA BELCH S.0. SIGMA ABC)VF S.0. SLM S.D.

40 nEG 6.4PEv 10.2 3.4 49.8 1.9
55

60.0 L.?
DEG (J.4PEV 1103 3.8 48.3 2.9 59.6 4.7

72.5(_IFG CJ.4N’EV 12.6 4.1 39.4 3*C 52.0
‘=J(.I

if-J
nEG (J.4PEV 9.4 3.1 29.6 2.9 29.G 4.?

110 ()~(; L1.4PEv 3.0 1.1 lt.7 ‘5.0 lq.7 =.1
l,rj rlF~ b.4PEv 2.1 1.2 1C08 5.6 12.9 <.7

S.n. STANnt.Rll CFVIATICNS ARE RELATIVE. TO OBTAIN AtlSCLLTE S.0.
ADP t3Y $Q(JARFS 3.4PERCENT. THIS EFFEcTs SMALL ANGLE SICPAS (!NLY.
INTEGRATEI? LRCSS SECTICN 461 PLUS (JR PINIJS 40 MILLIHARNS FOR S(JM

VISUAL FIT L16 CflhTINUUM 4.8? MEV ALL CONTINIJOLS NELTRONS
Cns TH’=TA LAB SIGPA TI-ETA LAB

+i.~ 61.2
+0.8 61.,2
+0.4 6CJ.C
+0.4 55.4
+lJ.2 47.t

0.0 ?6.@
-o. ? 25.5
-G.4 lP.C
-o. t 1405
-0. p !1.9
-1.C 1(!.4

LI 6 +0 ~EG 4.83PEV
E AV(; bN/cE AVG S.D.

n.425 +l?c{J
~.soo <1.1
O.buo 26.3
fl.7(jl n*~

(1.EH15 LfJ.2
0. 9[3? X8.7
I.ocle 29..?
1.lCIQ 26.?>
1.212 2+.5
!.315 ..4.5
IO*I6 ,: (. . “’
l.iil~ i.?.t!
l.o>~ ,?~e~

1.71~ :5./.
1.822 ?0.7
1.9?.4 .24.!5
?.O?Y 29.?
2.131 5[>.5
7.240 46.’4
2’.34.? i.9.6
7.431 19.fi
7.576 11.?
2.o+7 7.5
?.755 6.()
?.8G6 7.5
2.9~2 tie+
?.(k? 7.?
3.148 n.s

CONTINUOUS NEUTRONS
AVG FRllM CONSISTENCY OF nATA

1.’I
&.lj
9.?
10CI
~,~

1.0
lCJ.O

4.0
5.9
1.0
3.0
1.9
l.~
7;;
2.0
1.0
1.0
6.0

18.9
e.9
7.Q
1.’3
~.~

l.fi
100
1.’)
l.rj
1.0
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LI 6 ~f CEG 4. R-jp Ev CONTINUOUS NEUTRnNS
E AVG DhlCE AVC S.C. bVG FROM CONSISTENCY OF DATA

0.425 22*6 t.o
0.500 27.3 5.0
0.600 29.? 3,()
0.701 28.2 qoo

0.8(35 ~7..4 1.0
o.9oe .28.2 i.tl
1.I)OR 27.3
lelfl~

1.0
2’9.2. .2.0

1.?12 3LI01 1.0
1.?15 2’8.? 1.0
1.416 .?0.1 2.0
1.519 2t,.3 1.0
1.624 25.4 1*O
1.719 ~5.L 1.0
1.b22 32*Y 2.G
1.934 t.G.~
2.029

1.0
1C2.6 2.0

2.131 73.4 2.0
2.2+0 16*CI l.fl
?.342 6.6 1.0
2.~31 +.7 1.0
2.526 5*A 1.0
2.647 5.6 1.()
2.755 5.r, 1.0
2.846 5.- 1.0

. I

L1 6 72.’; CEG ~.83PEV CONTINUOUS NEUTROtiS
E AVG UA/CE AVG S.0. OVG FROM CUNSIST17iCY OF ljPTA

0.L25 46.1 6.0
0.500 4LI.5 4.0
0.600 ?2.U 1.0
0.700 -,2.11 2.()
O.cw 20.1 6..6
0.904 22.(, 1.0
1.002 :0.1 3.Q
1.1(J6 >2.(> 3. G
1.20? 23.5 ?.@
1.>12 22.h 5.0
1.414 20.7 :.0
1.511 2(1,7 ;.O
1.618 ;$).~ 4.0
1.7’?7 b2.@ 20 !)
1.824 bc.5 11.0
1.91e 28.’? 1.0
2.0?0 5.6 1.0
2.129 3.* .2.0
2.232 0.(/ 100
2.:$27 2.t’ 1.0
2.426 L*Q 2.0
2.535 0.0 2.0

,

.
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22.2
15.0
23.1
25.6
29.2
22*4
19.9
21.0
25.6
22,0
44.6
77.0
41.1
10.0

4.3
4.6
2.9
3.7

5.2
4.4

LI 6 90 CEG 4.83PEV CONTINUOUS NEUTRONS
E AVG OK/CE AVG

0.425
0.500
0.600
0.701
0.805
0.’?08
1.008
1.109
1.212
1.315
1.416
1.519
1.624
1.719
1.822
1.934
2.029
20~31

2.2+0
2.34?

S.0. CIVG
12.8

6.6
5.0
4*3
30 6
3.4
3*2
~.o

2.9
2.9
2.3
306
2*1
2.7
2.1
2.1
2.4
2.1
2.3
2.3

LI 6 llfi LEG 4.83PEV CCNTINUIYUS NEUTRONS
E AVG Dh/CE AVG S.0. bVG

0.425 13.4 12.9
0.500 12.6 6.7
0.600 20.8 5.2
0.701 lb.h 4.3
0.8C15 do.5 ?.6
0.’?96 1801 3*3
1.00R 1004 3*1
1.109 2106 2.9
1.212 45.7 3.2
1.315 55.4 3.%
1.415 13.6 2.0
1.:19 5.4 2.7
1.624 3.2 2.5
1.719 1.2 2.7
1.822 -o..? 2.’?
1.934 4.9 2.4
2.029 l.e 2.8
2.131 5.9 2.5

L! o 135 CEG 4.83MEV CONTINUOUS NEUTRONS
E AVG Uh/CE AVG S.I). PVG FRCM CONSISTENCY OF OATA

0.425 -0.9 3*O
0.500 9.4 13.0
0.600 15*1 7.0
().701 12.2 6.0
0.805 11.3 1.0
0.908 14.1 1009
1.008 .zfi.2 1.0
1.109 ?3.9 4.0
1.212 1.9 6.0
1.315 0.9 1.0
1.416 -12.2 7.0
1.519 -3.8 f3.o
1.624 -2a 2.0
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LITHIUM 7 ELASTIC SCATTERING 4.83MEV LOS ALAMOS 1S66
ALL CRnSS SECTIONS IN MILLIBARS PER STERAOIAN OR MILLI13ARAS TOTAL
VISUAL FIT CENTER CF tJASS SYSTEM

COSINE OPEGA SIGMA OMEGA
+1.0 734.0
+0.9 5?5.0
+0.8 374.0
+0.7 263.0
+0.h 186.0
+0.5 133.0
+0.4 99.8
+0.3 82.9
+G.2 78.7
+C.1 ~2.o
+0.0 87.8
-0.1 95.1
-0.2 10Z.5
-0.3 110.9
-0.4 119.7
-0.5 130.0
-006 142.0
-0.7 ly~.o
-~a B 166.0
-U.Y 178.O
-1.C 190.0

ELASTIC SCLTTERIhG OATA CENTER OF MASS L[7 4.P: LAsL6t
COS OMEGA SIGMb OMEGb : STANOARC DEVIATIONS

C.M. C*M. RELATIVE A8SCJLIJTE
+n. 705 267.0 6.5 13.0
+0.473 122.0 3.0 6.0
+n.lb7 79.0 2.5 5.0
-0.144 ‘38.0 3.0 h.O

-0.4h6 12e.o 4.0 Fj.c
-0.775 lh?.o 4.5 9.0
INTEGRATFII CRCSS SECTICh 2225 PLUS OR MINUS J39 NILLIBARNS

LTTHIUY 7 INELASTIC SCATTERING TO 0.471?MEV LEVEL 4.63t7EV LASL64
COS OVEGA SIGMA OMEGA STANOARC DEVIATIONS

C.f.f. C.k’. RELATIVE AFISOLUT&
+1-1.7oo 1.?.7 2.6 4.3
+().4+6 15.4 0.9 1.5
+().158 18.7 3.1 5.1
-0.156 14.1 1.3 2.1
-0.473 12.9 1.3 2.2
-0.779 e.5 2.0 3.3
INTEGRATED CRCSS SECTICN 178 PLUS OR MINUS 27 PILLIBAKNS
VISUAL FIT STRAIGHT LINE WITH SIGMA AVG nF 14.2 Ml+ PER SK

SIGPA tNrLASTIC CONTINUOUS NEUTRONS L17 4.83 MEV
LABOKATOPY SYSTEM
LdB ANGLE 8[As S[GNA BELCh S.C. SIGMA ABOVE S.0. SLM 5.rl.

Lo IIEG 0.4tvEV 0.9 0.5 ti.9 2*3 9.8 7.4
55 OEG 0.4NEV 1.3 0.6 9.5 1.s 10.8 2.0
72.5DEG 0.4PEV 1.4 0.7 7.9 1.7 q.3 1*R
Qo OEG 0.4PEV 1.2 0.6 4..4 1.7 3.8 1.9

110 f_JEG 0.4PEV 1.6 0.8 4.? la~ 5.9 1.7

135 OEG (J.4tJEV 2.3 1.2 4.1 1.6 6.4 ;.I-l
S.D. STANOARO DEVIATIONS ARE RELATIVEO Tfl OBTAIN AFJSCLLTE S.D.
ADf_I bY SQUARES 3.4 PERCENT.

INTEGRATE CRCSS SECTICN 97 PLUS OR MINUS 22 MILLIRARhS FC2 SUM
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LI 7 40 CEG 4983MEV CONTINUOUS NEUTRONS
E AVG Dh/CE AVG S.0. AVG FROM CONSISTENCY OF OATA

0.42
0.s0
0.60
0.70
0.80
0.90
1.00
10L1
1.21
1.31
1.41
le~l

1.62
1.73
1.82
1.92

4*O
-1.9

8.1
1004

6.7
7.5
7.7
6.9
8.1
5.1
5.tl
8.1
10A

2.3
-0.4

-0.3

9.2
4.7
?.7
3.0
2.6
2.5
2.3
i.1
2.2
109
2.1
1.9
1.9
2.0
2.0
1.9

LT 7 55 CEG 4.83MEV CCNTINWIUS NEUTRONS
E AVG Dlv/CE AVG S.0. hVG FRCM CONSISTENCY OF

0.42 5.1 5.3
().50 9.0 2.7
0.60 7.1 201
0.70 11.7 1.8
0,80 10.1 1.4
0.90 L*8 106
1.00 11.9 1.4
1.11 9.1 1.3
1.21 4.5 i.3
1.31 4.2 102
1041 6.4 1.2
l.~1 4*P 1..?
I.hz 1.P 1.2
1.72 3.5 1.2

L! 7 72.3 CEG 4.8 PEV CONTINUOUS NEUTR(JtJS
E AVG LJN/CE AVG S.0. PVG FRflN CONSISTENCY CF

0.42 8.(.I i’.%
0.50 1.1. 3.8
0.60 1204 2.8
0.70 10*9 205
0.80 10.3 2.1
0.90 11.~ 2.0
1.00 5.6 1.’9
1.11 7.U 1.7
1021 J.q 1.7
l.~1 4.2 1.6
1.41 4.7 1.7
1.51 -0.7 1.6

DATA

OATA



L! 7 90 CEG 4.83PEV CONTINUOUS NEUTRONS
E AVG DN/CE AVG S.0. bvG FROM CCNSISTENCY OF DATA

0.42 9.7 7.8
0.50 103 3.9
0.60 10.0 2.9
0.70 12.O 2.4
0.80 4.2 2.1
0.90 0.2 1.9
1.00 4.7 1.7
1.11 0.1 1.6
1.21 0.8 1.5
1*S1 -1.? 1.5

LI 7 110 CEG 4.83MEV CONTINUOUS NEUTRtJNS
E AVG LJk/CE AVG S.0. PVG FROM CONSISTENCY CF OATA

0.42
0.50 15.2 4.3
0.60 7.7 3.4
0.-?0 ‘2.8 2.7
0.80 6.5 2.2
0.90 5*Q 2.0
1.00 2.9 109
1.11 0.8 1.7

Lr 7 135 CEG 4.!3?PEv CONTINUOUS NEUTRONS
E AVG UN’/CE AVG SOD. AVG FRGM COh’SISTEtJCY OF DATA

l)ef+z
0.50 8.6 4.0
0.60 12.F ?.2
0.70 8.L .2.7
0.80 4.8 2.3
0.90 2.0 2.1

.

.

.
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LITHI(JM 6 ELfiSTIC SCATTERING 5.74 MEV LOS ALAMOS 1967
ALL CR(7SS SECTIONS IN f41LLIBARNs PER sTERAofAN OR M[LLI13ARNS TOTAL

VISUAL FIT CENTER CF pAss sysTEM
COSINE nPEGA SIGMA OMEGA

+1.0 583.0
+0.9 406.0
+0.8 282.0
+0.7 200.0
+0.6 145.0
+0.5 104.0
+Q.h 77.0
+0.2 57.0
+0.2 44.6
+0.1 37.9
+L).IJ 35.0
-n.l 34.0
-0.2 34.0
-fi.> 34.6
-[1.4 35.8
-G’.!i 36.7
-0.3 37.6
-(J.? 3e.4
-0.8 29.1
-0.9 4C.1
-1.1; 41.0

ELASTIC SCATTERIIIG CIATA CENTER OF MASS LI 6 5.74 MEV
COS OPEGA SIGMb GMEGA STANDARC DEVIATIONS

Ct.+.
+0.821
+0. 706
+n.587
+0.456
+f). 144
-n. 1(,R
-~.486

C.v.
367.0
204.0
141.(I

R9.3
40.4
3?.8
3.6.2

RELATIVE
10.5

7.0
6.4
4.?
2.2
1.9
2.0

ABSOLUTE
15.0
10.0

8.5
5.4
2.8
2.4
2.5

-0.776 3e.9 2.2 2.7
INTEGRATE() LL4STIC CROSS SECTICJN 1274 PLUS OR M[NLS 51 VILLIPARNS

LITHIUM 6 INELASTIC SCATTERING TO 2.18 MEV LEVEL
COS OFEGA

LCS ALAPGS .57 5.74 PZV
SIGNA flMEGA STANOARL CEVIATIFINS

r.v. C.P. RELATIVF A13SOLUTE
+0.8P& 15.9 1.5 1.6
+r.68(1 15.9 l.’i 106
+0.552 15.2 1.4 1.5
+n.413 17.1 1.4 1.7
+n.(3P9 15.1 1.4 1.5
-Q.225 1.2.7 1.2 1.3
-P.533 10.9 1.0 101
-n. 802 9.6 0.9 1.0

lNTEGRATED CROSS SECTION 170 PLUS OR VINUS 17 MILLItiARNS
VTSUAL FIT CENTER flF PASS SYSTEM

coS oMFGA s[GMA CMEGA
+1.0 16.4
+n.8 16.4
+n.o lt*3
+Q.4 15.9
+Q.2 15.1
+0.0 14.1
-P.2 12.0
-P.4 11.6
-V.6 10.5
-C!.8 9.6
-1.0 ~.1
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!1.

STGNA INELASTIC CONTINUOUS NEUTRONS LI 6 5.74 MEV
LABORATORY SYSTEM
LAB ANGLE BIAS SIGMA BELCh S.0. SIGMA ABOVE S.0. SUM S.D.

30 DEG 0.5PEV 4.0 2.0 68.7 6.9 72.7 7.2
?9 OEC .G.6PEV 6.4 3.2 50.8 5.1 57.2 6.0
47 OEG 0.4NEV 3.5 1.7 59.2 6.0 62.7 6.2
55 C)EG 0.4PEv 3.0 1.5 48.1 4.8 51.1 5.9

72.5DEG 0.4PEV 3.0 1.5 40.0 4.0 43.0 4.3
Qo oEG 0.4PEV 3.2 1.6 31.8 3.2 35.0 3.6

110 OEG 0.4PEv ?.0 1.5 23.5 2.4 2e.5 2.8
134 13EG 0.4PEV 3.2 1.6 17.7 1.8 20.9 2.4

S.D. STANOARC DEVIATIONS ARE ABSOLUTE
RELATIVE ERRORS ARE ARCUT 0.5 OF THESE

INTEG’?ATELJ CRflSS SECTIOII 485 PLUS OR MINUS 48 tJILLIBARNS
VISUAL FIT L16 CONTINUUM 5.74 MEV ALL CONTINUOUS IvELTRC)hS
CnS THETA LAf3

+1.0
+0.9
+0.8
+0.7
+0.6
+0.5
+0.4
+0.3
+0.2
+0.1
+0.0
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-9.7
-0.8
-0. ~
-1.0

SIGMA TI-ETA LAB
78.0
71.C
65.0
60.0
55.0
50.C
46.C
42.7
40.C
37.5
35.0
32.7
30.5
28.5
26.4
24.5
22.6
21.0
19.0
170;
16.0

.

<
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.-

CONTINUUM NEOTRONS

L1 6 30 CEG 5.74 MEV LI 6 3Q CEG 5.74 MEV
E AVG . . . . .. .. . . . .

S.0. PVG
0.3949
0.4QQ0
0.6004
0.7017
0.80?8
13.Qt375
1.on4e
I.lof, e
1.2114
1.3152
1.41’=6
1.5179
l. bicw
1.7227
1.8217
1.92’94
2.0315
2.12~7
2.2267
2.3351
2.~312
2.5341
2.6~30
2.73~5
2. P33(J
2.Q~i7
3.(~~41
3.1587
3.?4*7
3.3430
3.4750
3.57Q0
3.6511
3.763.5
3.8 ROY
30Qb2z
4.0897
4.2??6
4oq151
4.6107
4.5 f)05
4.6116
4.7175
4.8246
4.Q398
5.057G
5.178+
5.3942
5. L:a47
5QK7~l
5.7106
5.8?64
6.0079
6.1654
6.3297
6.h9q5
6.t.769
6.8616
7.0540
7.2567
7.4641

lJh/LC RVb

-200.9000
12.649.?
26.6275
22.05q6
24.9562
28.0C87
2’5.8602
28.2577
Z6.4793
25. ?C46
25.0623
.26. ().?73
.?6. Q578
24. ?2”97
24.91?65
26. P?94
22.3458
22.2044
19.~e>4
?o.7e79
L9.4190
l~o~~%l
14.fJc43
16.?.272
18.+916
24.8628
.!1.3?64
5&ef-157q
C9.UZ15
k4.2i23
25.9097

16.32:3
11.1967
17.6471
17.2760
L8.34C!0
LL. 1212
:6.5176
2&.7q~9
;2.0L03
43.7686
54.(’6a8
bo. !i175
72.9538

I[jO.2206
1?9.3655
221J.551q
3R7.3t07
6(J1.6172
611.6611
3ij4.3442

123.8265
lZ.Z25E
-“1.2938

03.7284
0.4605

-(3.e359
-0..?488

0.6C15
0.(J793

-0.1307

7.2771
?.5056
3.3007
2.8178
2.554?
?.4405
2.2385
2.2526
2.0984
2.186e
2.0306
2.0836
2.0420
2.9990
2.090e
1.9994
2.14?0
1.9752
1.8669
1.788C
2.0373
:.6772
L.9856
1.9242
1.8611
1.865?
1.8477
2.1061
?.1343
2.181?
1.8307
2.1266
1.951?
1.419A
2.0261
2.0864
1.5809
2.2807
2.3794
2,/.75~

2.4290
2.81$36
2.015C
3.2221
?.5781
4.0279
4.9179
6.208C
7.4746
7.6803
C.5661
4.4768
2.?.461
i.0290
0.6578
0.5905
0.5453
C.4694
o.45~1
0.4720

0.4711

i-AVi “ WCE-AVG - - ‘“-
0.3969
o.4~90
0.6094
0.7017
o.eo3e
().9025

1.0948
101068
1.2114
1.3153
1.4150
1.5179

1.6209
1.7227
1.8217
1.9294
2.0315
2.1257
2.2267
2.3351
2.4315
2.5341
2.6430
2.7355
2.R33(J
2.9357
3.0441
3.15R7
3.24?7
3*343(j

3.4750
3.5790

3.6511
3.7636
3.b8n9
3.9423
4.0897
4.2226
4.3151

4.4107
4.5095
4.6116
4.7173
4.8246
4.9398
5.0570
5.1784
5.3042
5.L347

5.5701
5.710b
5.85-64
6.0079
6.1654
6.?2~2
6.4’3Q5
6.6769
6.8616
7.0540
7.2547

7.4641

-0.2864
11.7443
25.4?63
25.7335
25.4496
21.H608
23..?851
25.4365
20.?412
21.9485
21.9C14
20.9753
19.1’314
20.9520
21.4504
17.5t?53
13.8638
17.9494
15.9102
13.3k4e
11.6280
15.4C31
15.~584
16.5627
24.1269
35.1407
46.3768
59.2291
52.~934
36.9661
17.2220
1101902

8.539q

10.3?22
13.1507
L’3.2432
19.P02h
23.6810
?6.0617
30.~174
+4.L521
42.1376
50.02q4

b7*lloo
94.9827

156.7055
209.fA847
380.1773
396.14q3
253.6562

96.8809
9.31559

-2.(>134
0.5599
Q.&764

-0.8152
0.3C50
0.3400

-0.0012
0.0.263

-0.82!53

5.U. Pvl>
7.(?448
3.3815
2.055?
2.65S5
?.4G98
2.2669

2.1111
2.13$’7
1.q29fl
2.’)471
1.E548
1.9813
l.q~f?
2.9207
1.9579
1.7koP
1,9148
1.7690
1.6v41
1.6114
i.9271
1.545C
1.8686
1.86?1
1.81~2
1.9n46
2.o~13
~.Q93c

2.60!?
1.776:3
lo/.L5~
1.P(5Z4

1.70C6
1.2?.?5
1.$3159
1.8<75
1.?25?
1.99aP
<:.nP$v
2.12:9
2.2149
Z.367CJ
2.5qli
?.!?594

3.24?5
:.770?
4.o’76i
5.5042
5.6&59

4.982’3
~*RQJj7

2.6173
i.50~q
0.8265
().67?0
(:.5702
G.5852
Q.5657
CJ.4E:5
3.545.?

C.5051
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LI h 47 CEG 5.74 MEV
E AvG DN/CE AVG S.(I. bvG

0.3Q69
0.4990
0.6004
0.7o1-1
0.8038
0.9025
1.0048
1.106I3
1.2114
1.315?
1.4156
1.5179
lob?~g

1.72?7
1.8217
I.q?%t

2.0315
2.1257
2.2267
2.3351
2.431;
2.5341
2.64?0
2.7355
2.833(I
2.9357
3.0441
3.1587
3.2487
5*363U

3.4750
3.5790
3.6511
3.7636
3.8809
3.9625
4.0897
f+..?zzb

4.3151
4*.Llf-)7
4.5095
4.611b
4.7175

4.8260
4.9398
5.0570
5.1784
5.3042
5.4347

5.5701
5.7106
5.8544
6.0079
6.1654
6.3292
6.f.9q5

6.6769
608616
7.0540
7.2547

7.4661

23.2838
28.9247
51.0082
29.3605
29.6218
23.6843
?5.2979
25.01?06
24.2300
22.4013
23.4109
25.0467
23.9165
?4.8 146
20.3787
16.0296
17.6629
15.9566
16.8?95
17.2921
14.0834
17.8257
17.6510
24.4596
36.6597
48.6487
59.8724
47.2777
24.7?38
12.9003
10.5953

9.1452
4.4953

10.5946
11.0353
13.0772
16.2465
17.7790
21.0660
26.0665
30.5178
41.6440
51.7374
81.4?6f3

133.5351
221.4545
2if0.2684
251.5801
145.4912

44.5667
4.4758
1.5287
1.9427

-0.5088
-0.4503
-13*f.836

001939
0.5870
0.2350
1.1935

-0.3965

3.9517
3.1794
2.8467
2.3060
2.1034
2.0216
1.8705
1.8961
1.7431
1.8181
1.7108
1.7929
1.7157
1.8161
1.7117
1.5”763
1.7099
1.6509
1.5284
1.4667
1.8015
1.4863
1.7486
1.7661
1.8008
1.9633
2.0374
1.7878
2.0504
1.2966
1.1443
1.5839
1.4369
1.0654
1.5012
1*5581
1.1311
1.6644
1.7126
1.8742
1*9983
2.0943
2.3311
2.6836
3.2401
3.9665
4.4135
4.2770
3.5983
2.9126
2.3348
1.6493
0.9256
0.6068
0.4898
0.4569
0.4261
0.4161
0.4329
0.3918

0.4111

CONTINUUMNE~RONS

LX 6 55 CEG 5.74 MEV “
E AVG “4-

0.3969
0.4990
0.6004
0.7017
0.8038
o.qo25

1.0048
“.1.1068
1.2114
1.3153
1.4156
1.5179
1.6209
1.7227
1.8217
1.9294
2.0315
2.1257
2.?2fi7
2.3351
2.4313
2.5341
2.6430
2.7355
2.8330
2.9357
3.0441
3.l~F17
3:2487
3.34-39

3.4750
3.57qo
3.6511
3.76?6
3.8899
3.9623
4.@8w
4..?22cJ
4.31:1
4.41n7
4.5oq5
4.6116
4.7173
4.8266
4.9398
5.0570
5.17P4
5.3042
5.4347
5.5701
5.7106
5.8564
6.0079
6.1654
6.3292
6.4995
6.6769
6.8616
7.U540
7.2547
7.4641

UNfLt AVb

17.3853
?0.6008
27.5124
24.6291
25.1563
23.3160
22.5C78
25.z-422
27.2671
24.Q469
23.6357
24.6868
21.8856
23.V6L9
21.4858
16.4962
17.f-800
12.5198
12.2651
15.1551
14.H277
19.0403
25.7120
37.9252
5001543

52.R061
33.7318
11.5507

5.7259
5.1214
6.3C24
4.6?04
5.8560
9.3533
8.5450

LCJ.7223
16.7b75
15.+595
16.9514
22.~428
30.3827
41.59ft6
66.0S63

104.4420
149.2261
172.2533
143.3495

71.1124
17.c)218

2.9242
-1.9072
-1.3164
-0.0143
-0.6597

0.3071
0.4570

-0.2817
0.0809
0.6(132

-CI.6758
0.0723

.
>*U* Pvb

5.7444
3.0420
2.495?
2.2149
2.0509
1.9264

1.8083
1.8537
1.6562
1.78?5
1.6099
1.7163
1.6172
1.70’5C
1.5944
1.4851
1.62J19

1.5047
1.3927
1.35Q4
1.6978
1.4653
1.7946

1.9081
2.0:63

1.’757?
1.5927
1.2519
1.62’34
101251
1.n311
1.5495
1.?131
0.95’55
103705
1.>628
1.0592
1.5449
1.6463
1.7CL?
1.9114

2.1050
2.3737

2.R72?

3.27?0
3.4265
3.1949
i.i52q
2.089?
1.9193

L.6747
1.2056
0.7587
0.4832
0.43E4
C.4624
0.4033

0.4312
().45?0
0.4050
0.3566

.

.
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L1 6 7205 CEG 5.74 MEV
E AVG ““

0*3 Q($9
~.1.gg~
0.6004
0.7017
0.8038
o. Q025
1. f)04e
1.106P
1.? 114
1.3153
1./.156

1.5179
1.6209
1.72?7
1.8?17
1.92Q+
2.(1315
2.1257
2.2267
2.i3Fl
2.~?13
,2.:3L1

2. A43CJ
2.7355
2. P3?3
2. Q3.57

3.0441
3.15P7
3.2~~7
3.: f.?. c,
3.z.7~c!
3e57q(3

3.t!~l L
3.7636
3.8809
~*~~25

4.0897
4.2??6
4.? 151
4.~lr’7
4.509:
4.6116
4.7173
4.8.26b

4.9398
5.0570
5.17P4
5.:’.042
5.4?47
5.!7Qi
5.?lOo
5.t?5t4
6.0079
6. 165.$
6.3?92
604Q95
6.&_f69
6.tlf-116
7.0540
7.2547

7m&641

uh/Lt Avb

17.8963
27.6S30
27.6294
23.2912
20.4740
25.6279
23.7251
.?2.1317
22.8375
22.0853
18. ~52cl
16.4756
15.4302
14. ~891
14.5522
14.8792
14.0209
11.7808
13. E63b
?l. ??94
j5. i)44.i
+6.7709
4B. ~co7
27.9CL3
12.75?8

3.3265
4*1C43
1. LI91O
4* L779
2.6233
3.2867
3.&2b6

:.le22
5.5147
6.0593
7.h83fl
io.q52tJ
16.q600
26.102b
*2.7363
S5 .3506
78.2997
74.hG55
52.8595
23.5.248
6.1958
0.7172
1.5?63

-0.9432
-2,6111
-1.(IC73
-0.0016
-0.0580
-0.”?700
-0.7625
-0.(,719
0.1532

-U.3759
-i3,6505
0.3529

-O.1OLR

b.u. Ovb
4.0174
3.1424
2.7092
2.2420
2.0313
1.9308
1.7569
1.7365
1.5917
1.6988
105257
1.5920
1.4307
1.4963
1.4640
1*3553
1.4158
1.3820
1.3662
10408O
2.0077
1.7391
L.0571
1.6399
1.3062
1.0896
0.9834
1.31?2
lo45~5
C.99U9
().9172
1.1967
1.1928
C.8309
1.2751
1.2179
0.9499
1.5621
1.7486
2.0427
2.3655
2.5433
2.4504
2.1379
1.5841
1.1786
1.1658
1.2194
103097
1.2115
0.9762
0.748C
0.5941
0.4726
0.3996
0.4056
0.4072
0.3-749
0.3949
0.4146

G.4195

CONTINUOM NEOTRONS

IL1690 CEG 5.74 MEv
: E AVG

.—-
S.U. bVG

0.3969
0.4990
0.6004
0.7017
0.8038
0.9025
1.0048
1.1068
1.2114
1.3153
1.4156
1.5179
1.6209
1.7227
1.8217
1.9294
2.0315
2.1257
2.2267
2.3351
2.4313
2.5341
2.64?0
2.7355

2.6330
2.9357
3.0441
3.1587
3.2487
3.3430
3. L75(J

3.5790
3.6511
3.7636
3.8809
3. Q623
4.0897
4.2226
4.3151
4.+107
4.5095
4.6116
4.7173
4.8266
4.9396
5.0570
5.1784
5.3042
5.4347
5.5701
5.710b
5.8564
6.0079
6.1654
6.3292
6.4995
6.6769
6.8616
7.0540
7.2547
7.6641

UN/CE AVG
il .2074
24.5040
27.4245
21.4336
22.6412
19.1111
22. A080
18.6494
20.0351
15.1521
14.0522
12.7110
i2.2?15
10.7258
i3.lc51
13.5194
22.3717
:4.6t70
44.2942
32.1225
1004511

3.6446
3.4703
2.1226
0.8e24
20a154

2.1157
2.3495
7.3595
3.0244
4..??18
9.4517

9.3187
15.7545
?O. 1672
45.2894
65.6622
59.1?89
37.3547
15.5?48

5.9001
3.?656
1.2871
0.4948
109929

-1.0060
10L293

-2.0684
-1.1245
-1.4293
-0.3670

G.4676
-0.4824
-0.1123

0.2291
o.511q

-0.4751
-0.5888

001441
-0.1933

-0.0655

3.7152
2.~122
,2*6U16
2.1508
1,9527
1.83?2
1.6961
106E1R
1.4747
1.4904
1.3972
1.4643
lo~?15

1*3944
7..?s54

1.2’529
~.4F67

1.0653
1.7+91
1..=8?1
1.4694

1.0476
1.124?’
~.oi92

C.97:1
0 .927,1
0.9921;
(j*09~4

1.4?28
0.9?50
(J. PS61

1.?. F176
1.4?75
~oli)73

1.7979
2.1 Ge3
1.6808
2.2941
1.9224
1.4372
1.1436
1.o~97
c! .917:
0.96P8
U.891C
C.964,Z

1.0053
1.1135
1.0444
CJ. d6?5
0.6720
a.4619
0.%?05
0.4131
‘3.3474
0.4225
0.37C6
0.3917
003855
C.32Q5
cm3574
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CONTINUUM N-ONS

L1 II 110 CFG 5.74 MEV
E AVG DN/CE AVG S.D. PVG

0.3Q49
0.+990
0.6004
0.7017
0.8038
0.9025
1.0048
1.1063
1.2114
1.3153
1.4156
1.5179
1.6209
1.72?7
1.8217
1.92~4
2.0315
2.1257

2.2267
2.?351
2.4313
2.5341

2.64?0
2.7355
2.6330
2.9357
3.0441
3.1587
3.?4P7
3.:34~o
3.4750
3.?7Q0
3.6511
3.7636
3. P80’3
3.9623
4.089”{
4.2226
4.3151
4.4107
4.5rl~5
4. bl16
4.7173
4.t?266
4.939e
5.0570
5.1784
5.~n&2

5.4347
5.5701
5.7106
5.8564
6.0079
6.1654
6.~?92

6.4995
6.6769
6.8616
7.0540
7.2547
7.4641

19.5368
23.8615
21.3285
15.6650
20. ~582
19.9575
16.0674
15.4845
i4.7C52
10.6669

9.9165
9.9040

11.4157
15.5744
29.3860
?6.2?81

.21.2545
6.6265
3.5578
1.6690
0.8600
3.6015
3.9697
5.0228
5.2C43
5.3199
4.0176
5.3816
5.4180

13.4147
29.0634
50.2901
62.5270
52.9664
+3.0690
22.4188

5.1001
2.bC81
0.6698
1.~770
0.3839
2.8232

-0.0642
-0.1265
-0.0642

0.:701
-1. ?305

0.6224
0.8146

-0.2L64
-0.5916
-0.9231
-0.3939
-0.1586

0.0158
-0.2087

0.1549
0.2337
0.4810
0.8459

-0.3143

2.8476
3.1858
2.7427
2.2453
2.0988
1.9469
1.7146
1.6625
1.4607
1.5132
1.3513
1.3680
L.3576
1.4267

1.5980
1.5837
1.5288
1.2364
1.1702
1.1711
1.2792
180940
1.1846
1.0909
1.1479
1.1815
1.2789
1.2377
1.7180
1.2578
103999
2.3701
2.4823
1.7180
2.0506
105930
0.8412
101010
1.0640
1.1198
1.0208
0.9971
0.9631
0.9140
0.8999
0.8819
1.0408
1.0453
0.9410
0.8048
0.6060
0.5332
0.4842
0.4496
0.4205
0.4391
0.4821
0.4205
0.3691
0.3729

0.3504

I E AVG
0.3969
0.4990

0.6004
0.7017
0.8038
0.9025

1.0048
1.1068
1.2114
1.3153
1.4156
1.5179
1.6209
1.7227
1.8217
1.’3294
2.0315
2.1257
2.2267
2.3351
2.4313
2.5341
2.t1430
2.7355
2.833(J
2.9357

300441
3.1587
3.24R7
3.?430
3.6750
3e579c,

3.6511
3.7636
3.8809
3.9623

4.0897
4.2.??6
4.3151
4.4107
4.5095
4.6116
4.7173
4.826t
4.9398
5.0576
5.1784
5.3042
5.4347
5.5701
5.7106
5.8564
6.0079
6.1654
6.3?92

6.4995
6.6769
6.8616
7.0540
7.2547
7.4641

LI 6 ,134 CEG 5.74 MEV
IIh/CE AVG S.D. bVG

21.2569
26. ?234
23.4147
21.7946
17.1447
12.7491
12.571+
7.0C72

10.8385
7.0094
9.1134

19.2530
29.6234
16.6161

2.~217

0.5016

30@291
2.9571
1.1537
3.2C69

3.4252
2.3047
3.7849
4.8683
8.667P

11.6332
19.7624
47.4267
75.1?62
73.6e84
2E.5588

5.(1417
2.8427
1.~i26

1.2541
0.1338

-0.8@69
3.2206
0.1355
0.3238
1.3?70
o.? Gb/j

-1.1621
0.7770

-1.2270
-2.441~
-1.1415

0.6688
Ool C36

-0.1724
-0.7440
-0. C1297

0.1534
-0.5!332
-0.7650
-0.2549

0.3743
-0.0281

0.1841
-0.6900

0.0560

3.5871
2.9769
2.5675
2.1935
1.9574
1.7609
1.5629
1.5078
1.q995

1.4699
1.3891
1.5772
1.6345
1.5590
1.3094
1.2733
1.5524
1.6806
1.9017
1.6702
1.744?
1.1619
1.2218
1.1338
1.1456
1.2027
1.5679
1.73!38
~. 8286
10 Q495

L.27?9
1.1740
1.0532
0.7166

1.0636
1.0?29
(1.7b15
1.1001
10n5h6

0.9924
0.9408
0.9242
0.96;9

0.9136
c.9528
100755
L.1292
0.9492
0.8054
u.6731
0.5750
0.4680
0.3970
0.4238
0.3510
0.375R
0.3910
0.3814
C.3605
0.3826
0.3702
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LITHIUY 7 ELASTIC SCATTERING 5.74 MEV LOS ALA140S 1S67
L17 ELASTIC CROSS SECTIONS INCLUDE 0.478 MEV STATE
ALL CROSS SECTIONS IN MILLIBARS PER STERAI)XAN OR MILL18ARNS TOTAL

VISUAL FIT CENTER OF PASS SYSTEM
COSINE OPEGA SIGMA OMEGA’

+1.0 667.0
+0.9 479.0
+0.8 345.0
+0.7 250.0
+0.t 181.0
+0.5 130.0
+0.4 95.0
+0.3 71.0
+0.2 64.0
+0. 1 65.8
+0.0 68.8
-0.1 72.9
-0.2 77.9
-0.3 82.2
-0.4 85.0
-0.5 85.0
-0.6 81.7
-0.7 77.0
-0.8 71.0

-0.9 64.9
-1.0 58.3

ELASTIC SCATTERING OATA CENTER OF MASS LI 7 5.74 PEV
COS OMEGA SIGMA OMEGA STANDARC DEVIATIONS

C.M. C.M. RELATIVE A8SOLUTE
+0.828 379*O 1300 19.0
+0.717 266.0 9.1 13.0
+C.601 182.0 8.3 11.0
+0.473 121.0 5.5 7.3
+0. 167 64.0 3.6 4.!5
-n. 144 75.1 4.2 5.3
-l?.466 85.3 4.8 6.0
-Q. 765 73.7 4.2 5.2

INTEGRATED ELASTIC CROSS SECTION 1766 PLUS OR MINLS 71 VILLIf!4RNS

LITHIUM 7 INELASTIC SCATTERING TO 4.63 FfEV LEVEL LOS ALAMCS 67 5.74MEV
COS OMEGA SIGMb GMEGA STANDARC OBVIATIONS

C.M. C.ti. RELATIVE ABSOLUTE
+!).707 11.3 1.7 1.7
+n.53a 11.9 1.8 1.8
+0.355 10.7 1.5 1.6
+0.173 8.7 1.3 1.3
-0.209

TNTEGRATEO CROSS SECTION (IF SHAPE IS SIMILAR TO LI’6)
Is 11+ PLUS CR PINUS 17 MILLIBARS
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SIGMA INELASTIC CONTINUOUS NEUTRONS L17 5.74MEV
LABORATORY SYSTEM
LAB ANGLE BIAS SIGMA BELOW S.11:” SIGMA ABOVE S.0. SUM S*O.

30 OEG O05PEV 8.5 4.3 38.2 6.6 47.6 7.9
39 DEG 0.5PEV 10.6 5.3 27.7 5.6 38.3 7.7
47 OEG 0.4PEV 3.3 1.7 26.8 5.0 30.1 5.3
55 llEG 0.4PEV 6.0 3.0 28.3 4.4

72.50EG
34.3 5.3

0.7PEV 6.0 3.0 12.3 1.2 lB03 3.2
90 DEG 0.6PEV 3.8 1.9 9.6 1.0 13*4 2.1

110 OEG 0.6PEV 2.5 1.3 7.4 0.7 9.9 1.5
134 OEG 0.6PEV 1.5 1.8 2.5 0.3 4.0 1.8

S.(). STANDARC OEVIATICNS ARE ABSOLUTE
RELATIVE ERRCRS ARE Af30UT 0.5 OF THESE
INTEGRATE CROSS SECTION 224 PLUS OR MINUS 34 PILL18ARNS A13S.

VfSUAL FIT L17 CONTINUUM 5.74 MEV ALL CONTINUOUS NELTROtiS
COS THETA LAB SIGNA Tt-ETA LAB

+1.0 51.3
+0.9 . 45.e
+(3.8 40.5
+().7 35*5
+0.6 30.7
+0.5 26.5
+0.4 22.e
+0.3 19.8
+0.2 17.5
+0. 1 15.5
+0.0 13.8
-0.1 12.2
-0.2 10.7
-093 9.3
-0.4 8.0
-0.5 6.7
-0.6 5.5
-0.7 4.4
-0.8 303
-0.9 2.2
-1.0 1.1

.

.
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CONTINUUM MXJTRONS

Lr 7 ~u CEG 5.74 MEv
c fivb

0.3969
o.4qQ()

0.6004
0.7017
0.8038
0.9025
l.@@~E
1.l@.6b
1.2114
1.31~3
L.41~6
105!79
l.t 209
1.7227
1. P217
1.9294
2.0315
2.1257
2.2267
2.3351
2.4313

2.5?4i
2.(.430
2.7355
2.63~o
2. Q357
3.(}441

3.1!587
3.’?~R7
3.>430
3.4750
3.5790
3.6511
3.7636
?.eqo9
3. Q623

4.n897
4.2226
4.3151
4.4107
4.5 C)Q5
4.6116
4.7173
4.8266
4.93~8
5.0570
5.1794
5.3042
5./.347

5.5701
5071O6
5.8564
6.0079
6.165’+
6.32Q2
(1.L~95

6.6769
6.8616
7.05~o
7.2547

7./.6.41

Uhll,t J$vb

-9.5463
42.5285
95.5343
99.0539
78.4479
38.2C86
21.3567
24.4124
15.8305
18.2077
20.5497
17.6302
15.6524
15.2677
12.9244
12.1003
11.2782
11.3566

7.5733
8.3509
8.5381
9.7220
4.3855
8.9.369
9.0118
8.7865
Q.6~52

9.6092
10.8972
11.0504
12.7723
i4024ee
16.8576
17.0?67
le.7915
21.5234
27.7277
?6. 5492
40.7937
44.1030

50.4C19
64.5522
73.0433
q6.9 117

136.6291
155.1244
239.9166
397.561’9
649.3107
751.0245
534.4164
224. q333

36. I..992
l.seol
1.5036
iI.2293

-0.8080
0.4U73
0.3216

-0.3710

-0.2285

>.U. Pvb
7.6242
3.5009
3.6147
3.2178
2.8518
2.3962
2.0706
2.O91O
1.8762
1.9859
1.8702
1.8712
1.8026
1.e701
1.8330
1.7173
1.8756
1.71eo
1.5q62
1.5177
1.73e2
1.4571
1.71e2
1.6710
1.6101
1.5193
1.4228
103972
1.9217
1.4127
1.3904
1.9712
1.9636
1.3377
1.9499
2.0356
1.5207
2.3198
2.3526
2.5134
2.5e52
2.8043
3.0005
3.3040
3.7141
4.1861
4.7794
5.9e52
7.3345
7.e296
6.8549
4.8037
2.4476
1.0258
0.6446
0.5444
0.5092
0.4741
0.4130
0.4202

0.4360

“4 Lr 7 39 CEG 5.74 MEV
E AVG DN/CE AVG!. SODO PVG

0.3969
0.4990
0.6004
0.7017
o.eo38
0.9025
1.0048
1.1068
1.2114
1.3153
1.4156
1.5179
1.6209

, 1.7227
1.8217
1.9294
2.0315
2.1257
2.2267
2.3351
2.4313
2.5341
2.6430
2.7355
2.8330
2.9357
3.0441
3.1587
3.2487
3.3430
3.4750
3.5790
3.6511
3.7636
3.8e09
3.9623
4.0!397
4.2226
4.3151
4.4107
4.5095
4.6116
4.7173
4.8266
4.9398
5.0!570
5.17e4
5.3042
5.4347
5.5701
5.7106
5.8564
6.0079
6.1654
6.3292
6.4995
6.6769
6.@616
7.0540
7.2547

7.4641

-19.9901
53.3037
99.6267
85.0753
47.3436
22.4889
15.3566
17.4169
12.9449
14.3523
16.0269
14.leo4
11.8378
10.2740
11.0449
1101000

7.5087
11.4540

8.01301
7.7679
5.7227
6.0723
5.3410
4.0942
7.3807
6.5697
6.4072
7.2e59
e.9217
9.5732

12.6348
9.5762

14.8843
11.2191
18.7279
20.2C25
25.4127
32.9545
36.2402
41.2389
51.9253
60.176q
7e.8e85

105.0223
123.0944
172.4743
251.7921
374.8718
464.0567
368.9050
186.5026

46.3797
2.2721
0.9175
0.1323

-0.2148
-o.le37

0.7230
0.7662
0.5344

0.0839

6.4543
3.4054
3.4oe4
2.9383
2.4402
2.1125
1.e8~i3
1.9116
1.7214
1.8212
1.6640
1.7699
1.636@
1.7534
1.7041
1.5837
1.6959
1.5890
1.4603
1.3947
1.6970
1.3151
1.5729
1.5439
1.43el
1.350FI
1.3025
1.2595
1.7975
1.2e5t3
1.2900
1.7113
1.7432
1.1726
1.8251
1.8236
1.3299
2.0517
2.1428
2.183e
2.3515
2.4g63
2.7877
3.10?4
3.3481
3.7345
4.4000
5.2600
5.7407
5.3027
4.2654
2.7993
1.5243
0.7767
0.6094
0.5439
0.5159
0.5343
0.4745
0.5197

0.4970
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CONTINUL34NEUTRONS

Ll 7 47 CEG 5.74 MEV
k AW DN/Lk AVb

0.3969
0.4990
0.6004
0.7017
0.8038
0.9025
1.00h8
1.1068
1.2114
1.3153
1.4156
1.5179
1.6209
1.72?7
1.8217
1.9294
2.0315
2.1257
2.2267
2.3351
2.4313
2.5341
2.6430
2.7355
2.8330
2.9357
3.0441
3.1587
3.2487
3*~430

3.4750
3.5790
3.6511
3.7636
3.8809
3.9623
4.0897
4.2226
403151
4.4107
4.5095
4.6116
4.7173
4.8266
4.9398
5.0570
5.1784
5.3042
5.43%7
5.5701
5.7106
5.8564
6.0079
6.1654
6.3292
6.4995
6.6769
6.8616,
7.0540

.7.2547

7.4641

22.2893
76.6115
91.6256
59.0944
27.4434
17.7692
15.5615
16.5768
14.0938
13.1661
13.7537
12.6027
10.9255
11.0125

8.5143
7.1014
7.1530
6.6371
6,2352
4.5111
4.3525
5.1201
5.1452
5.7104
4.1096
5.7242
4.5550
7.b424
8.9718
6.0837

10.4558
7.6809
9.0393

12.8865
11.8938
13.2760
19.6011
22.6276
30.0940
32.9503
48.5965
63.8078
78.6141

100.8612
124.3953
180.7090
271.7117
316.1207
233.6005
100.0542

16.8993
1.2850
1.9040

-1.1122
-0.0033

0.6325
0.5274
0.6745
0.0966
0.8748

-0.0547

5.U. Pvb

3.6893
3.3460
3.1768
2.4510
1.9652
1.8452
1.6604
1.6905
1.5304
1.5955
1.4941
1.5279
1.4529
1.5191
1.4486
1.3589
1.4406
1.4070
1.2673
1.1738
1.5138
1.2163
1.4278
1.3446
1.2157
1.1870
1.0920
1.0633
1.5586
1.1016
1.0795
1.4570
1.4747
1.0495
1.4428
1.4813
1.1263
1.6783
1.7984
1.9001
2.1743
2.3120
2.5563
2.7785
3.0242
3.5251
4.1883
4.5004
4.0430
3.2178
2.3222
1.5391
0.8672
0.5427
0.4764
0.4789
0.4166
0.3956
0.3982
0.3527

0.3999

‘L1755 CEG 5,74 MEV—,
E AVG ONICE AVG S.0. bVG

0.3969
0.4990
0.6004
0.;7017
0.8038
0.9025
1.0048
1.1068
1.2114
1.3153
1.4156
1.5179
1.6209
1.7227
1.8217
1.9294
2.0315
2.1257
2.2267
2.3351
2.4313
2.5341
2.6430
2.7355
2.833Ll
2.9357
3.0441
3.1587
3.2487
3.3430
3.4750
3.5790
3.6511
3.7636
3.8809
3.9623
4.0897
4.2226
4.3151
4.4107
4.5095
4.6116
4.7173
4.8266
4.9398
5.0570
5.1784
5.3042
5.4347
5.5701
5.7106
5.8564
6.0079
6.1654
6.3292

6.4995
6.6769
6.8616
7.0540.
7.2547

~ t-. I 7.4641

38.2191
80.5959
75.6858
33. ~934
21.8038
16.3640
11.8736
15.8032
16.3358
14.0554
13.2159
13.2822

9.2a18
9.1768

11.0203
9.5034
8.8104
4.4108
5.4522
5.6309
4.0001
3.8368
4.1326
5.Q574
2.tJ130
3.5518
6.1496
5.0012
3.5237
5.2425
8.5243
8.6608
8.4396

11.5824
12.1144
15.1853
20.5482
24.0686
32.5542
39.9323
52.9932
7?.2274
85.4.241
95.5964

123.6923
108. O5O3
180.6511
136.5575

57.0297
13.6743

0.4812
-0.4712

0.8195
0.1403

-0.4575
0.0403
0.5512

-0.1738
0.3200

-0.3535
0.5727

5.4614
3.3218
2.9637
2.1793
108998
1.7398
1.5860
1.6369
:.4364
1.5418
1.3838
1.4057
1.3555
1.3861
1.3511
1.2980
1.3918
1.2758
1.19?6
1.1188
1.3848
10L562
1.3099
1.2723
1.1715
1.0532
100114
1.0518
1.464il
1.0604
1.0175
1.3873
1.3158
0.9507
1.3908
1.4075
10061R
1.6475
1.8540
1.9272
2.1671
2.4344
2.5111
2.6627
2.9106
3.2622
3.3790
3.0592
2.4231
1.9401
1.6003
1.1425
0.7343
0.4855
0.3702
0.4125
0.4207
0.3609
0.3923
0.3928
0.3615

.
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CONTINUL31NEUTRONS

LI 7 72.5 CEG 5.74 MEV
E AVG DN/CE AVG S.0. PVG

().3969

0.4990
0.6004
0.7017
0.8038
0.9025
1.004
1.1068
1.2114
1.3153
1.4156
1.5179

1.6209
1.7227
1.8217
1.9294
2.0315
2.1257
2.?267
2.3351
20~q13

2.5341
2.6~30
2.7355
2.8330
2.9357
3.0441
3.1587
3.24S7
3.3430

3.475G
3.5790
3.6511
3.7636
3.8809
3.962?
4.0897
4..2226
4.3L5i
4.4107
4.5095

4.6116
4.7173
4.8266
4.9308

5.0570
5.1784
5.3042
5.4347
5m57@l

5.7106
5.8564

6.0079
6.1654
6.?29?
6.49Q5
6.6769
6.8616
7.0540
7.2547
7m&641

45.9276
47.1434
18.2238
13.4808

8.8129
10.9442
14.~748
12.9426
1109000

6.4108
9.4075
6.9088

600127
4.1284
3.4434
4.5913
3.5007

2.7655
3.4758
6.1152
5.0737
3.6447
3.6454
3.3020
5.4902
2.4506
4.7319
4.3?81
5.9126
5.3291
6.6940
9.1977
7.&o14

11.1478
15.9715
22.4790
37.8541
57.7814
59.6844
62.8831
62.2e68
73.8904
85.3568
68.0834
41.8077
17.3481

5.6899
5.0480

-0.8219
-2.0378
-1.6103
-103932
-0.6932
-1.A152

-0.0134
0.5747
0.6148
0.~332

-0.2538
-0.1319

-0.4704

3.8677
3.0487
2.4051
1.9714
1.7475
1.6301
1.5296
1.5006
1.3478
1.3581
L.2862
1.3390
1.1857
1.2131
101805
1.0930
1.1070
1.1123
1.0606
1.0500
1.3491
1.0457
1.1834
1.0617
1.0655
0.9872
0.9272
1.0084
1.3948
0.9847
0.9268
1.2939
1.1830
0.8959
1.4328
1.5215
1.3132
2.1921
2.2066
2.2438
2.2230
2.3811
2.4725
2.2419
1.8074
1.3486
1.1977
1.2108
1.2188
1.1343
0.8862
0.6404
0.5188
0.3946
C.3971
0.3997
0.3920
0.3801
0.3647
0.3502

.:.k” L! 7 90 CEG 5.74 MEV
E AVG

—. ----- . . .
S.D. &VG1

0.3969
0.4990
0.6004
0.7017
0.8038
0.9025
1.0048
1*1068
1.2114
103153
104156
1.5179
1.6209
1.7227
1.8217
1.9294
2.0315
2.1257
2.2267
2.3351
2.4313
2.5341
2.6430
2.7355
2.8330
2.9357
3.0441
3.1587
3.2487
3.3430
3.4750
3.5790
3.6511
3.7636
3.8809
3.9623
4.0897
4.2226
4.3151
4.4107
4.5095
4.6116
4.7173
4.8266
4.9398
5 .0!570
5.1784
5.3042
5.4347
5.5701
5.7106
5.8564
6.0079
6,1654
6.3292
6.4995
6.6769
608616
7.0540
7.2547

0.3610 7.4641

UK/Lt AVti
25-7469
17.9202
15.9589
13.5469
11.6201
10.6056
10.5891

6.0619
7.8498
6.5218
6.6391
3.1954
2.4519
0.6471
0.8324
2.5262
3.8442
2.6593
4.9514
2.8171
5.7705
4.0087
4.5199
5.3538
5.1617
4.6970
4.1652
6.1804
9.3676
9.9428

13.3539
16.8238
23.0202
36.6473
56.9294
62.03!58
70.6C06
85.3817
94.5542
q4.34fj9
68.3261
33.2394
13. ~170

3.51J4.9

2.8523
-0.1871

1.6C70
-1.8692
-0.8399

0.9591
0.3207
1.0234

-0.2994
-0.3723

0.1529
0.0799

-0.0040
-0.2851
-0.3631

0.1502
-0.0036

C3.5871
2.7239
2.3770
1.9709
1.7429
1.6517
1.4811
1.4397
1.2471
1.2881
1.2213
1.2440
101083
1.1435
1.0827
0.9994
1.0576
1.0286
l.f?~ol
1.03?3
1.2942
o.99q3
1.0943
100514
1.0320
0.9419
0. Q898
1.0264
1.4199
1.0358
1.0354
1.5235
1.7@34
1.3695
2.2953
2.2947
1067I1
2.5629
2.6539
2.5950
2.2219
1.6594
1.2168
1.0024
0. P6?4
0.9300
0.95?7
1.0480
o.9e7?
0.8793
0.6603
o.4ti85
0.4190
o.3~03
0.3306
0.3822
0.3812
0.3889
0.3407
0.3447
0.3455
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CONTINUUM N~RONS

L1 7 110 CEG 5074 MEV
E AVG

0.3969
0.4990
0.6004
0.7o17
0.8038
0.9025
1.0048
1.1068
1.2114
1.3153
1.4156
1.5179
1.6209
1.7227
1.8217
1.9294
2.0315
2.1257
2.2267
2.~351
2.4313
2.5341
2.6430
2.7355
2.8330
2.9357
3.0441
3.1587
3.2487
3.3430
3.4750
3.5790
3.6511
3.7636
3. R809
3.9623
4.0897
4.2226
4.3151
4.4107
4.5095
4.6116
4.7173
4. R266
4.9398
5.0570
5.1784
5.3042
5.4347
5.5701
5.7106
5.8564
6.0079
6.1654
6.3292
6.4995
6.6769
608616
7.0540
7.2547

7.4641

unl Lt AVti
20.0254
18.9731
1003808
10.2027
11.6835
9.4518
6.5542,
6.3971
5.6861
2.3318
3.0739
3.9638
0.4920
4.8662
2.1913
3.5912
2.8651
2.6902
2.7047
2.8512
5.0881
3.5465
7.0106
8.2578
7.3344
10.3008
10.5102
14.2469
16.9016
27.5287
48.6230
56.5281
65.1156
78.4817

114.2984
126.8733
85.4683
28.0198
10.0307
1.4958
1.8208
1.8896
0.2445
0.1799
0.6180
1.3576

-0.8065
-0.9423
-0.1297
-0.6282
-0.1034
-1.0827
0.1617
0.8150

-0.1771
-0.0562
-0s5180
-0,2607
0.9404
0.4500

0.4435

b.u. Pvb
3.5607
2.9115
2.4418
2.0304
1.8601
1.7038
1.4903
1.4325
1.2414
1.2792
1.1506
1.1737
100871
1.1423
1.0632
0.9813
1.0804
1.0702
10072O
1.1110
1.2891
1.0187
1.1773
1.0985
1.1214
1.2086
1.3137
1.3162
1.8887
1.4108
1.5979
2.3701
2.4214
1.8096
2.9736
3.0759
1.8167
1.6408
1.2523
1.0301
0.9931
0.9016
0.9037
0.8579
0.8571
0.8451
0.9798
0.9465
0.8486
0.7343
0.5786
0.4805
0.4706
0.4591
0.3757
0.4104
0.4114
0.3596
0.3652
0.3211

0.3614

L! 7 134 CEG 5.74 MEV
“ E AVG DN/CE AVG S.D. AVG

0.3969
0.4990
0.6004
0.7017
0.8038
0.9025
1.0048
1.1068
1.2114
1.3153
1.4156
1.5179
1.6209
1.7227
1.8217
1.9294
2.0315
2.1257
2.2267
2.3351
2.4313
2.5341
2.6430
2.7355
2.8330
2.9357
300441
3.1587
3.2487
3.3430”
3.4750
3.5790
3.6511
3*7636
3.8809
3.9623
4.0897
4.2226
4.3151
4.4107
4.5095
4.6116
4.7173
4.8266
4.9398
5.0570
5.1784
5.3042
5*4347
5.5701
5.7106
5.8564
6.0079
6.1654
6.3292
6.4995
6.6769
6.8616
7.0540
7.2547
7.4641

4.0464
6.2912
8.0034
2.6488
4.8188
4.2715
4.0061
0.9182
0.2866
0.0637
1.2602

-0.7555
-0.3847
-0.0806
-0.0402

0.6838
1.1255
4.3272
2.2481
1.~095
4.1681
5.0418
665103

7.3418
10.7410
16.2294
26.3980
43.oe54
45.2228
55.9044

113.9084
128.8723

91.8501
32.8569

4.0701
2.6224
0.6058
1.3131

-0.3384
1.0126
1.0458
0.4400

-2.0248
1.2076

-0.3462
-0.8607
-1.3614

0.3428
-1.2728
-1.0552
-0.8502

0.1491
0.1788

-0.3597
-0.4369

0.0916
-0.1191

0.2108
0.8804

-0.8452
-0.7528

3.1848
2.5973
2.2366
1.8508
1.6917
1.5408
1.3518
1.3179
1.1572
1.2593
1.1775
1.1654
1.1008
1.1782
1.1747
1.1868
1.+020
1.5b87
1.7878
1.5419
1.6446
1.1304
1.2044
1.1200
1.1252
1.2283
1.4091
1.6053
2.1971
1.6626
2.1986
3.2644
2.7556
1.2601
1.0857
1.0448
0.7410
0.96R8
C.9679
0.9460

0.8675
0.8644
0.8662
0.8652
0.9109
1.0390
1.0446
0.8753
0.7016
0.5888
0.5258
0.4416
0.3680
0.3998
0.3399
0.3655
0.3320
0.3651
0.3720
0.3420
0.2935
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LITHIllfl 6 ELbSTIC SCATTERING 7.5 MEV LOS ALAMnS 1967
A!L CROSS SECTIONS IN MILLIBARS PER STERADIAN OR MILLIBARS TOTAL

VISUAL FIT CENTER CF MASS SYSTEM
COSINE fJPEGA SIGMA OMEGA

+100 674.0
+oe9 440.0
+0.8 2’90.0
+().7 191.0
+0.6 128.0
+0.5 87.5
+0.4 60.1
+0.3 41.8
+0.2 30.5
+0.1 26.0
+0.() 25.0
-0.1 24.9
-0.2 24.8
-0.3 24.7
-0.4 24.6
-0.5 24.~
-0.6 25.3
-().7 26.0
-0.8 26.9
-0.9 27.6
-1.0 28.6

ELASTIC SCPTTERIAG OaTA CENTER OF MASS LI 6 7.5 PEV
COS OPEGA SIGMA OMEGA STANOARC OBVIATIONS

C.M. C*P. RELATIVE A8S13LUTE
+0.706 196.0 6.9 9.8
+0.456 74.1 3.3 4.4
+0. 144 27.4 105 1.9
-0.168 2/,.8 1.4 1.7
-0.486 24.7 104 1.7
-P.786 26.4 1.4 1.8

INTEGRATED ELASTIC CROSS SECTION 1194 PLUS OR MINLS 48 MILL18ARNS

LITHIUM 6 INELASTIC SCATTERING TO 2.18 NEV LEVEL LOS ALAMCS 67 7.5MEV
CUS OMEGA SIGMA OMEGA STANOARC DEVIATIONS

C*P. C.rf. RELATIVE ABSOLUTE
+n.6&9 16.0 1.5 1.6
+0.427 1404 1.3 1.4
+0.107 13.2 1.2 1.3
-fI. 206 11.4 1.0 1.1
-n.518 7.8 0.7 0.8
-n. B03 7.4 0.6 0.7

INTEGRATECJ CROSS SECTION 14cY PLLJS OR M[NUS 15 MILLIBARNs
VISUAL FIT CENTER OF MASS SYSTEM LI 6 7.5 2.1F3PEV LEVEL

COS OMEGA SIGMP OMEGA
+~.o 17.3
+0.9 1701
+n.fj 16.8
+0.7 16.4
+9.6 15.8
+0.5 15.1
+n.4 14.5
+n.3 13.8
+0.2 13.2
+0.1 12.5
+P.o 1109
-0.1 11.2
-n.2 10.6
-0.3 1000
-0.4 9.3
-0.5 8.6
-0.6 8.0
-0.7 7.3
-C). 8 6.8
-0.9 6.3
-1.0 6.0

.
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SIGMA xNELASTkc CONTINUOUS NEu”TRONs LI 6 7.5MEv
. Laboratory SYSTEM

LAB ANGLE BIbS SIGMA BELCli S.0. SIGMA ABOVE SOD.I SUM S.O.
39 OEG 0.5PEV 4.8 2.4 57*4 6.3 62.2 6.7
55 DEG 0.4PEV 5.5 2.B 62.0 6.8 67.5 7.4
72.50EG 0.5PEV 10.0 5.0 46.3 501 56.3 7.1
90 OEG 0.6PEV 8.B 4.4 31.3 3.4 4C.1 5.6

110 aEG 0.5PEv 6.6 3.3 26.6 2.9 33.2 4.4
135 OEG 004PEV 3.0 1.5 23.6 2.6 26.6 3.0

S.0. STANDARC OEVIATICNS ARE ABSaLUTE ‘
RELATIVE ERRaRS ARE ABaUT 0.5 OF THESE
lNTEGRATELI CRaSS SECTIaN 569 PLUS aR MINUS 57 PILLIBARNS

VISUAL FIT L16 CCNTINUUM 705 MEV ALL CaNTINUaUS NELTRaNS
CaS THETA LAB SIGPA TI-ETA LAB

+1.0
+0.9
+0.B
+0.7
+o.6
+0.5
+0.4
+0.3
+0.2
+0.1
+r).t)
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-a.8
-0.9
-1.0

69.4
69.0
68.0
66.2
64.C
61.0
57.9
5400
50.C
46.4
43*O
39.7
36.6
33.9
31.3
29.3
27.9
27.0
26.5
26.0
26.0
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iCONTINOUM NEUl?RONS

I

DN/CE AVG
14901517

15.8366
18.0420
16.0689
i6.9865
16.8942
16.8432
17.2125
16.1853
16.6273
13.6792
i4.3466
14.0348
14.5801
14.6171
12.8163
1108914
13.1995
11.5?61
12.2225
10.5711
12.5805
11.3368
11.9260
1006789
12.5616
12.5781
12.4038
13.3925
12.6372
12.1330
13.0682
12.6106
11.2377
12.6536
13.0738
15.8592
18.3607
19.9741
22.2707
26.8193
35.5364
~2.8392
46. ~C26
40.2455
24.8369
15.5754
12.1623
11.3089
12.2936
13.3515
16.5028
20.7361
23.3921
32.7217
50.6730

108.1926
230.9159
357.6194
284.6084
106.7485

13.6746
-3.0741

1.1231
1.0482
1.0014
1“.0297
0.9549
0.9333
0.9425
0.8624
0.8973
0.9753
0.9690
0.9207
0.8644
0.9607
0.9223
0.8930
0.8489
0.9815
0.7536
0.9027
iI.8663
0.8140
0.7503
0.7037
0.6836
0.6627
0.9213
0.6190
0.8444
0.5768
0.8107
0.8171
0.5892
0.8676
0.8809
0.9157
0.9424
0.9948

1.0199
1.0296
0.9638
0.8402
0.7698
0.7127
0.6886
0.6673
0.6726
0.7042
0.7331
0.7336
0.7980
0.9296
1.2783
1.7667
2.1579
2.0283
1.5262
1.1238 .,
().7579

L1 6 39 CEG 7.5 MEV

d

‘.4 “-”
E AVG /.,’ ‘-’”r

L! 6 55 CEG 7.5 MEV
SOD. bVG ;;!,-~,-,$e.I.. E AVG DN/CE AVG S.0. PVG

0.3961 5.5646 0.3961 4.6870
0.4981 2.0410

i
0.4981

0.5997 1.5298
. ..-.

0.5997
0.7002 1.3220 0.7002
0.8031
0.9084
1.0105
1.1073
1.2059
1.3105
1.4127
1.5181
1.6253
1.7216
1.8148
1.9158
2.0254
2.1290
2.2245
2.3265
2.4357
2.5325
2.6356
2.7447
2.8371
2.9342
3.0365
3.1441
3.2576
3.3774
3*L714

3.5698
3.6720
3.7791
3.8905
3.9676
4.0881
4.2135
4.3005
4.3Q03
4.4829
4.5785
4.6771
4.7790
4.8843
4.~930
5.1055
5.?217
5.3420
5.4665
5.5955
5.7290
5.8673
6.0108
6.1595
60~139
6.&7.41
6.6405
6.e134
6.9931
7.1801
7.3746
7.5772

0.8031
0.9084

1.0105
1.1073
1.2059
1.3105
1.4127
1.5181
1.6253
1.7216
1.8148
1.9158
2.0254
2.1290
2.2245
2.3265
2.4357
2.5325
2.6356
2.7447
2.8371
2.9342
3.0365
3.1441
3.2576
3.3774
3.4714
3.5698

3.6720
3.7791
3.8905
3.9676
4.0881
4.2135
4.3005
4.3903
4.4829

4.5785
4.6771
4.7790
4.8843
4.9930
5.1055
5.2217
5.3420

.5.4665
5.5955
5.7290
5.8673
6.0108
6.1595
6.3139
6.4741

6.6405
6.8134
6.9931
7.1801
7.3746
7.5?72

-2.9933
26.8040
23.5370
23.0982
21.4867
19.6193
19.4646
17.8005
20.1542
18.1397
16.8063
18.4671
17.3493
17.3474
15.7374
16.0066
16.2417
15.4052
16.2C85
14.5693
14.1412
13.8418
12.9633
12.5702
12.3946
10.6862
10.4396
11.4420

9.9606
10.5927

9.4539
9.6999
8.71OL

10.4593
11.4522
14.6231
20.8581
31.3387
36.5068
42.1314
35.8554
22.9857
11.4576

7.5631
5.7646
5.3739
5.1493
4.9638
7.0357
7.9360
9.6862

12.8755
17.8178
31.8817
59.9595

103.2318
126.6639

81.2221
27.8141

7.6574
2.0170

-0.0221
0.5732

1.5648
1.1654
1.0164
0.855q
0.8104
0.7848
0.8171
0.7580
0.7546
0.7563
0.7065
0.7351
0.7990
0.7642
0.7187
0.6699
0.7389
0.7151
0.6734
0.6472
G.7707
0.5992
0.7105
0.6592
C.6228
C.5851
0.13644

0.5326
0.5205
0.6975
o.4E!142
0.6746
0.47?8
0.6877
0.7115
0.5617
0.9057
0.9540
lJ.0644

0.9004
0.7479
G.6408
0.56?!0
0.5280
0.5343
C.5145
Q.l. f98

0.4P46
0.497Q
0.5132
0.5647
0.6137
0.7206
0.9077
1.1191
1.25?0
1.0422
0.7287
0.6158
0.5951
0.4807
(3.3285
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CONTINUU4NIXJI!RONS

I

LI 6 72.5 CEG 7.5 MEV
E AVG Dh/CE AVG S.0. PV6

0.3961
0.4981
0.5997
0.7002
0.8031
0.9084
1.0105
1.1073
1.2059
1.3105
1.4127
1.5181
1.6253
1.7216
1.8148
1.9158
2.0254
2.1?90
2.22f+5
2.3265
2.4357
2.5325
2.6356
2.7447
2.8371
2.9342
3.0365
3.1441
3.2576
3.3774
3.4714
3.5698
3.6770
3.7791
3. R~05

3.9676
4.0881
402135
4.3005
4.?903
4.4829
Gm~78s

4.6771
4.77’90
4.8842
4.9930
5.1055
5.2217
5.3420
5.4665
5.5955
5.7290
5.8673
6.0108
6.1595
6.3139
6.4741
6.6405
6.8134
6.9931
7.1801
7.3746
7.5772

35.2818
29.7219
26.4329
23.1856
21.3840
19.4553
19.5630
19.1622
17.4559
16.0577
17.3533
16.4423
17.3864
16.3989
16.0210
14.7591
14.6947
13.7793
13.3534
10.9676
10.6650
10.5278
10.3914

9,3910

8.1695
8.8608
7.7552
7.9339
8.2128
8.8983

10.6272
13.7976
18.3522
26.3226
33.3269
32.9903
21.2859

8.6497
4.9017
4.2737
2.3937
3.0453
2.9983
2.7552
3.1234
3.2696
4.2850
4.7599
8.8454

14.2380
24.0710
39.7166
47.5079
33.9589
16.3411

6.8115
2.3003
1.8044
0.6928
0.0326

-0.0722
-0.2093

0.1326

2.8782
1.5240
1.1352
0.9923
0.8154
0.7628
0.7433
0.7707
0.7124
0.6922
0.6983
0.6649
0.6908
007531
0.7296
0.6713
0.6130
0.6635
0.6330
0.6005
0.5732
0.6648
0.5240
0.6090
0.5663
0.5238
0.4985
0.4956
0.4794
0.4640
0.6620
0.4932
0.7530
0.5851
0.8979
0.8934
0.5504
0.6285
0.5520
0.4987
0.4801
0.4662
0.4610
0.4683
0.4601
0.4673
0.4819
0.4899
0.5288
0.5884
0.6899
0.7917
0.8335
0.7082
0.5469
0.4332
0.3826
0.3947
0.4256
0.4271
0.3741
0.2898
0.2185

----

LI 6 90 CEG 7.5 MEV
E AVG DN/CE AVG S.0. bVG

0.3961
0.4981
0.5997
0.7002
0.8031
0.9084
1.0105
1.1073

‘i.2059
1.3105
1.4127
1.5181
1.6253
1.7216
1.8148
1.9158
2.0254
2.1290
2.2245
2.3265
2.4357
2.5325
2.6356
2.7447
2.8371
2.9342
3.0365
3.1441
3.2576
3.3774
304714
3.5698

3.6720
3.7791
3.8905
3.9676
4.0881
4.2135
4.3005
4.3903
4.4829
4.5785
4.6771
407790
4.s843
4.9930
5.1055
5.2217
5.3420
5.4665.— --
5.5955
5.7290
5.8673
6.0108
6.1595
6.3139.
6.4741
6.6405

1“ 6.8134

-4 -309931

.1 ,:~. . ..-l..;;:]
.,

7.5772.

47.7740
25.7869
22.6915
1903513
18.2530
15.8466
15.0336
16.7313
15.1718
15.3988
14.0842
14.4765
13.7462
13.0279
12.4645
10.0749
10.9034

8.8243
9.6309
8.6942
8.8924
5.9994
6.0621
5.6710
6.9737
7.1023
7.1788

10.5750
17.4451
24.5345
30.7085
22.1586
10.1231

4.8864
2.4798
2.4893

1.5785
1.7094
2.3031
2.6960
2.6712
2.4421
3.4205
6.1667

10.8804
17.2698
28.7818
38.6080
40.4336
28.6297
11.9486

3.9762
2.4C07
1.0347
0.5068
0.2733

-0.4081
0.3879

-0.0986
-0.1312
-o.317L
-0.067Q
-0.0224

2.7464
104912
1.1366
0.9839
0. S142
0.7492
0.7282
0.7438
0.6791
0.6743
0.6718
0.6390
0.6708
0.7116
0.6509
0.5841
0.5351
0.5971
0.5771
0.5473
0.5206
0.5952
0.4630
0.5359
0.5007
0.4869
0.4847
0.5081
0.5642
0.6135
0.9173
0.5765
0.6463
0.4144
0.566~
0.5999
0.4197
0.5896
0.5755
0.6081
0.6119
0.6139
0.6132
0.5970
0.6022
0.6321
0.7130
0.7791
().7835
0.6684
0.4855
0.3763
0.3581
0.3402
0.3060
0.2879
CJ.311O
0.3554
0.3707
0.3382
0.2565
0.2052
0.1656

.

.
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30.4344
20.0127
18.6581
17.1812
15.8094
15.2227
14.5306
14.8969
14.8895
12.2Y42
12.0089
10.2957

9.3446
9.4377
9.2837
9.4631
9.0966
5.4437

5.8962
5.6910
5.8270
5.7040
6.1191
9.1619

14.5242
20.9345
22.0087
11.3710

4.0652
2.4840
2.8942
2.3P55

2.5431
1.8906
2.1459
2.1875
3.2578
5.2354
5.7431

10.4063
19.1517
33.8581
42.7909
42.1839
25.8395
10.0060

3.1672
1.9955
1.2189
0.7777
0.2405
0.4758
0.3216
0.1350

-0.0983
0.1344
(3.5955

-0.0771
-0.3681
-0.2927

0.2301
-0.2768

0.2945

CONTINUUM NEUTRONS

1.0644
0.9044
0.7668
0.7221
0.6927
097009
0.6410
0.6196
0.6253
0.5888
0.6112
0.6141
0.5797
0.5373
0.4928
0.5170
0.5017
0.4796
u.4620
0.5569
0.4300
0.5291
0.5702
0.6210
0.6299
0.5111
0.4175
0.4009
0.5681
C.4037
0.5697
0.3994
0.5710
0.5598
().361f3

0.5169
0.5163
0.5711
0.6763
0.8080
0.9779
0.8444
0.6805
0.4758
0.3512
0.3053
0.3000
0.3107
0.3046
0.3323
0.3223
0.2913
0.2731
0.2667
0.2936
0.3103
0.2826
0.2437
0.2085
0.1848
0.1622

0.5997
0.7002
0.8031
0.9084

1.0105
101073
1.2059
1.3105
1.4127
1.5181
1.6253
1.7216
1.8148
1.9158
2.0254
2.1290
2.2245
2.3265
2.4357
2.5325
2.6356
2.7447
2.8371
2.9342
3.0365
3.1441
3.2576
3*3774
304714
3.5698
3.6720
3.7791
3.8905
3.9676
4.0881
4.2135
4.3005
4.3903
4.4829
4.5785
4.6771
4.7790
4.8843
4.9930
5.1055
5.2217
5.3420
5.4665
5.5955
5.7290
5.8673
6.0108
6.1595
6.3139
6.4741
6.6405
6.8134
6.9931
7.1801
?.3746
7.5772

LI 6 110 CEG 7.5 MEV
E AVG

:!!!’~~1 LI 6 135 CEG 7.5 MEv
I)N/CE AVG S.D. bVG ,t’ E AVG Dlt/CE AVG S.D. bVG

0.?961
.—. -

2.4421 “ 0.3961
0.4’+81 1.4176 0.4q81
0.5997
0.7002
0.8031
0.9084
1.0105
1.1073
1.2059
1.3105
104127
1.5181
1.6253
1.7216
1.8148
1.q158
2.0254
z.1.?~o
2.2245
2.3265
z.~357
2.5325
2.6356
2.7447
2. R?.71
2.9?42
3.0365
3.1441
3.2570
3.3774
3.4714
3*5~9g
3.6720
3.7791
3. Rq05
3.9676

4.@Hfll
4.2135
4.3005
4.3903
4.4829
4,5-in5
4.6771
4.7790
4. R843
4.9q3G
5.1055
5.2217
5.?420
5.L6b5
5.5q55
5.7.290
5.8673
600108
6.1595
6.3139
6.4741
6.64?5
6.8134
6.9931
7.1801
7.3746
7.5772

22.5076
23.5228
18.1181
16.1663
14.9772
13.6865
13.4485
12.7894
11.1282

9.6106
9.4419

10.7424
9.5852
7.8531
6.2427
6.2657
6.7865
4.1907
5.1328
6.4333

10+1138
18.0632
20.0946

7.6068
3.2898
1.2111
1.8880
2.4189
1.9876
2.4510
2.2789
2.7240
2.q317
4.4933
6.4615
9.4:18

?O. 6137
51.3022
40.5182
17.8292

6.1679
3.3228
2.0728
1.1545
0.9243
0.7545
0.2640
0.0525
0.5341

-0.0437
-0.0163

0.4741
().0536

-0.3667
0.3109
0.1985

-0.5812

0.2.583
-0.1448
-0.0712

0.1723
-0.2801

0.0045

2.4134
~.&078

1.0357
0.9026
0,7725
0.7208
0.6982
0.7137
0.6555
0,6390
0.6465
0. b2B9
0.6600
0,6532
0,6364
0.6134
0.64?1
0.8657
1.0760
0.89P4
0.6940
0.7802
0.5825
0.5203
0.4404
0.4110
0.3970
0.3701
0.3496

0.3401
0.4890
coa55~

o.~199
0.4025
C. Y932
C.6230
o.~6?~
G.Q804

0.87?9
0.6575
0.5320
()* L415

o.3q18
0.3430
0.3269
C. 2979
0.3Q21
0.3058
C. 3257
Q,33R6
0.35Q3

o.?59e
C.?341
0.2991
0.2740
C. 29$37
C*3535
o.3852
0.30z9

C.2173
0.1920
0.1772
().1568
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LITHIUM 7 ELASTIC SCATTERING 7.5 nEV
L17

LOS ALAMOS 1567
ELASTIC CROSS SECTIONS INCLUDE 0.478 MEV STATE

ALL CROSS SECTIONS IN MILLIBARS PER STERAOIAN OR HILLIf3ARNS TOTAL
VISUAL FIT CEhTER OF MASS SYSTEM

CflSIhE uPEGA SIGMA OMEGA
+1.0 657.0
+0.9 467.0
+0.8 330.0
+(3.7 231.0
+0.6 164.0
+0.5 115.0
+0.4 80.5
+0.3 600B
+0.2 52.1
+0. 1 50.8
+0.0 51.2
-0.1 52.1
-0.2 53.7
-0.3 54.4
-0.4 54.8
-0.5 54.6
-6.5 53.2
-0. I 51.2
-0.8 48.1
-0.9 44.0
-1.0 39.7

ELASTIC SCATTERING OATA CENTER OF MASS LX 7 7.5 MEV
COS OMEGA SIGMA OMEGA STANDARC DEVIATIONS

C.M* C.M. RELATIVE ABS13LUTE
+0.717 249.0 8.B 12.5
+0.473 105.2 4.7 6.3
+0. 167 51.0 2.9 3.6
-0.144 52.8 3.0 3.7
-(3.466 54.7 3.0 3.8
-P.775 49.0 2.7 3.4

INTEGRATED ELASTIC CROSS SECTION 151q PLUS OR MINLS 61 FILLIBARNS

LITHIUM 7 INELASTIC SCATTERING TO 4.63MEV LEVEL LOS ALAMCS 67 7.5MEV
COS OPEGA SIGMA OMEGA STANDARC DEVIATIONS

C*M. C.M. RELATIVE ABSOLUTE
+0.661 10.7 1.0 1.1
+0.382 11.~ 1.1 1.2
+0.0!50 14.2 1.3 1.4
-0.265 10.3 0.9 1.0
-o.5t5 6.9 0.6 0.7
-0.827 4.7 0.5 0.5

INTEGRATED CROSS SECTION 122 PLUS OR MINUS 12 MILLIBARS
VISUAL FIT CENTER OF PASS SYSTEM L17 TO 4.63 STATE

COS OMEGA
7.5PEV

SIGMA OMEGA
+1.0 9.7
+0.9 9.9
+0.8 10.2
+0.7 10.5
+0.6 11.0
+0.5 11.5
+0.4 12.3
+0.3 13.2
+0.2 13.3
+0. 1 1300

0.0 i2.5
-0.1 11.7
-002 10.8
-0.3 9.8
-0.4 B.7
-0.5 7.7
-0.6 6.7
-0.7 5.8
-0.8 4.9
-0.9 4.2
-1.0 3.1

38



SIGMA INELASTIC CONTINUOUS NEUTRONS L17
LABORATORY SYSTEM

7. 5MEV

LAB ANGLE B16S SIGMfi BELOW S.0. SIGMA ABOVE S.(I. SUM So.
39 OEG 100PEV 8.8 4.4 24.8 2.7 33.6 5.2
55 DEG 0.5PEV 4.1 201 33.4 3.7 37*5 4.3
72.5DEG 0.5PEV 3.6 1.8 21.5 2.4 25.1 3.0
~o DEG 0.5PEv 3.6 108 17.3 l.~ 2C.9 2.6

110 OEG 0.4PEV 4.1 2.1 16.3 LoB 20.4 2.8
135 DEG 0.4PEV 401 2.1 13.6 105 17.7 2.6

S.0. STANOARC OBVIATIONS hRE ABSOLUTE
RELATIVE ERRCRS ARE ABOUT 005 OF THESE
INTEGRATED CROSS SECTION 311 PLUS OR MINUS 37 MILLIflARNS

VISUAL FIT L17 C,OhTINUUP 7.5MEV ALL CONTINIX)US NEUTRONS
CnS THETA LAP SIGPA TEETA LAB

+1.0
+0.9
+().8
+0.7
+0.6
+0.5
+0.4
+0.3
+0.2
+0.1
+0.0
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-Q. Q
-1.0

38.6
38.4
3B.O
36.8
34.8
30.8
27.2
25.0
23.6
22.4
21.4
20.6
20.0
19.4
19.0
18.4
18.0
17.7
17.4
1701
16.8
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CONTINUUM NEDTI’RONS

11 7 39 LEG 7.5 MEV
E AVG

.. ----- ---- . . .

0.3961
0.4981
0.5997
0.7002
O.cn?l
0.9084
1.0105
1.1073
1.20~9

103105
1.4127
1.5181
1.e253
1.7216
1.s148
1.Q158
2.(1254

2.1290
2.22+5
2.3?65
2.&357

2.!,325
2.6356
2.7~47
2.8371
2.~342
3.0365
3.1+41
3..?57b
3.5774
3.4714
3.5698
3.(72u
3w7791
3.8905
3. Y67t.
4.0881
4.21?5
4.?005
4.3Q@3
4.4829
4.5785
4.t3771
4.7790
4.8843
4.9930
5.1055
5.2217
5.3420
5 .+665
5.5955
5.7290
5.8673
6.0108
6.1595
6.?139
6.4741
6.6405
6.8134
6.9931
7.1801
7.3746
7.5772

LIN/Lt AVti

93.1072
. 1.4917

2.leoo
2.2834
3.9451
6.3174
7.4247
8.2611
9.0117

10.4514
9.0803
9.6027
9.9741

12.~085
12.6546
14.~850
15.9593
20.6816
32.5235
50.7327
51.6036

32.0944
15.6855

7.2254
4.0058
5.8414
6.0547
6.3534
5.7163
6.0323
6.3886
6.3914
6.7360
6.1299
6.3180
6.8075
8.8820

11.1361
12.0806
12.+094
10.3510
10.3857

8.9978
9.2a20

10.8121
11.4683
12.7446
12.8094
15.1312
14.7964
16.9205
19.2329
23.9804
30.0844
41.9151
67.6353

109.7988
202.5911
369.2012
404.4846
204.8347

41.2349
4.2663

5.U. Pvti
5.2187
1.9078
1.4108
1.2148
1.0271
0.9624
0.9197
0.9463
0.8848
0.8677
0.0837
0.8059
0.8423
0.9276
0.9238
0.9003
0.8564
0.9734
1.0130
1.0722
1.0403
1.0856
0.7548
0.8358
0.7849
0.7332
0.6711
0.6290
0.5961
0.5859
0.8245
0.5428
0.7474
0.5152
0.7108
0.7201
0.5177
0.7688
0.7779
0.7978
0.7666
0.7501
0.7030
0.6909
0.6855
0.6953
0.7202
0.6962
0.7025
0.6704
0.6848
0.7070
0.7381
0.7620
0.8358
0.99’10
1.2553
1.6393
2.1397
2.2663
1.7806
1.2015
0.7754

LI 7 55 CEG 7.5 MEV
E AVG DN/CE AVG !5.D. bvG

0.3961 -12.8614 4.5118
0.4981
0.5997
0.7002
0.8031
0.9084
1.0105
1.1073
1.2059
1.3105
1.4127
1.51R1
1.6253
1.7216
1.8148
1.9158
2.0254
2.1290
2.2245
2.3265
2.4357
2.5325
2.6356
2.7447
2.8371
2.9342
3.0365
3.1441
3.2576
3.3774
3.4714
3.5698
3.6720
3.7791
3.8905
3.9676
4.0881
4.2135
4.3005
4.3903
4.4829
4.5785
4.6771
4.7790
4.8843
4.9930
5.1055
5.2217
5.3420
5.4665
5.5955
5.7290
5.8673
6.0108
6.1595
6.3139
6.4741
6.6405
6.8134
6.9931
7.1801
7.3746
7.5772

14.7110
11.7783
13.0707
13.5115
12.7370
13.1201
13.4846
14.4528
13.5310
12.7602
14.5129
15.8718
16.9493
20.1835
26.2810
41.8749
56.4329
4900010
28.2670
13.0814

9.3480
7.4b45
*.8835
6.5917
4.9793
4.6463
4.8989
4.7886
4.5673
4.@389
4.2637
3.3151
4.1509
3.7828
3.k543
5.4120
5.6547
4.2261
5.5199

4.8606
5.0839
501105
6.5956
7.2C01
7.3684
7..L977
8.3680

10.0946
11.0659
13.8849
21.08Q9
31.4637
46.1421
bz.qt)sz

87.5810
134.9233
147.4934

80.1969
24.2465

6.&999

1.3849
1.4572

1.4609
1.0725
0.9340
0.7897
0.7493
0.7261
0.7677
0.7030
fJ.7056
0.7091
0.6627
0.7060
0.7756
0.7753
0.7697
u.ti150
0.Q990
0.9225
0.7589
0.6227
0.7079
0.5308
0.b168
0.5845
0.5482
0.5C91
0.4811
0.4641
0.44?’3
0.6104
0.4141
0.5774
0.?974
0.5L44
0.5487
0.4194
0.6174
0.6097
o.5Ell
G.5636
0.5249
o.54eo
0.>355
0.53?2
0.5455
U.5311
0.5211
0.5125
0.5240
0.5504
0.6356
0.7210
0.9091
0*90170
100310
1.2723
1.3238
1.0226
0.7274
0.6136
0.4794
0.3309

40



. . . . . ..

CQNTINUTS4lil!lmRoNs

LT 7 72.5 CEG 7.5 MEV LI 7 90 CEG 7.5’ HEV

E AVG DN/CE-AVG S.0. AVG
o,3961

0.4981
0.5997
0.7002
0.8031
0.9084
1.0105
1.1073
1.20!59
1.3105
1.4127
1.5181
1.6253
1.721fJ
1.8148
1.9158
2.0254
2.1290
2.2245
2.3265
2.4357
2.5325
2.6356
2.7447
2.8371
2.9342
3. Q365
3.1441
3.2576
3.3774
3./.714
3,5698

3.6720
3.7”791
3.8905
3. Llh76

4.0881
4.2135
4.3005
4.3903
4.4829
4.5785
4.6771
4.7790
4.8842
4.9930
5.1055
5.2217
5.3420
5,&~65
5.5Q55
5.7290
5.8673
6.0108
6.1595
6.3139
6.&741
6.6405
6.8134
6.9931
7.1801
7.3746
7.5772

20.3044
LL.5955
13.8296
12.8901
12.0690
12.8107
12.6064
14. L~777
13.1256
13.2597
13.8943
17.0776
23.9999
34.0679
47.5095
43.5194
24.6639

9.6929
7.3530
5.1745
4.4949
4.5180
4.3i333
4.5192
3.8089
4.6082
30L927
2.5318
3.5126

3.5599
3.7196
3.4473
1.8183
3.3069
3.3725
4.0140
3.8155
4.0396
3.9972
3.7651
4.0611
4.0 150
4.7151
4.2502
60L713
6.3687
7.8326

10.9575
18.1444
29.7461
40.6858
49.4727
50.0739
49.9487
46.2919
26.4614
10.8333

4.8505
1.6991
0.8244
0.6813

-0,0602
0.2057

2.7448
1.3919
1.0400
0.9092
0.7406
0.7019
0.6793
0.7153
0.6644
0.6534
0.6542
0.6504
0.7172
0.8561
0.9123
0.8418
0.6693
0.6079
0.5601
0.5297
0.5001
0.5774
0.4540
0.5370
0.4994
0.4579
0.4322
0.4165
0.4104
0.3881
0.5312
0.3666
0.4899
0.3534
0.5102
0.5281
0.3823
0.5481
0.5224
0.4760
0.4909
0.4673
0.4735
0.4761
0.4946
0.4965
0.5146
0.5524
0.6171
0.7202
0.8080
0.8462
0.8344
0.8055
0.7669
0.6107
0.4748
0.4211
0.4232
0.4215
0.3709
0.2822
0.2129

E AVG—=.’ ,. m,_
. 0.s961

‘ 0.4981---- . .
0.5997
0.7002
008031
0.9084
1.0105
1.1073
1.2059
1.3105
1.4127
1.5181
1.6253
L.7216
1.8148
1.9158
2.0254
2.1290
2.2245
2.3265
2.4357
2.5325
2.6356
2.7447
2.8371
2.9342
3.0365
3.1441
3.2576
3.3774
3.4714
3.5698
3.6720
3.7791
3.8905
3.9676
4.0881
4.21?5
4.3005
4.3903
4.4829
4.5785
4.6771
4.7790
4.8043
4.9930
5.1055
5.2217
.5.3420
5.4665
5.5955
5.7290
5.8673
6.0108
6.1595
6.3139
6.4741
6.6405
6.8134
6.9’931
7.1801
.~.3746
7.5772

DN/CE AVG

22.3228
12.6511
13.3840
13.1830

9.2146
11.8904
11.9225
12.4523
12.1480
14.9443
22.2876
35.2011
36.1827
21.~293
10.4973

7.1417
3.8865
3.7735
3.8486
2.7318
2.4105
3.3199
2.4563
2.9386
3.0893
2.6654
3.4571
3.6535
3.3848
3.7933
4.7140
4.&e48

5.5575
3.9453
3.6836
4.5799
4.5410
3.6539
5.5820
5.8394
5.5254
6.5934
8.2835

10.4881
17.9378
28.3754
39.4575
45.9094
53.0552
60.0361
58.3442
40.0928
15.3566

4.~688
2.5207
1.1397
0.4632
0.2228

-0.0967
0.4342

-0.0983
-0.4316

0.1379

S.0. bVG

2.6782
1.4209
1.0726
0.9213
0.7567
0.7015
0.6856
0.7021
0.6493
0.6546
0.7099
0.7530
0.7952
0.7517
0.6159
0.5332
().4920
C.5246
3.5053
0.47?6
0.4482
0.5342
0.4144
0.4714
0.4396
0.4319
0.4184
().4144
0.3931
0.3944
0.5599
0.3845
C.5388
G.3t359
0.5662
0.5876
0.4197
006716
0.5Q38
C.6058
0.6124
0.6305
0.6495
0.6377
0.6800
0.7410
0.7958
o.~23Q
0.8647
0.9023 -
0.~839
0.744Q
0.5130
0.3711
U.32i32
0.3036
0.304?
C. 3448
d.;t627
0.3289
(2.2574
0.20?6
,) .1755
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CONTINUUM NEUTRONS i

. ...-—

LI 7 110 CEG 7.5 F!EV !’ Lr 7 135 DEG 7.5 MEV
UN/Lt AVti

17. h756
14.3203
12.0896
11.8892
10.6265
11.6068
11.8683
12.2565
21.2745
29.6571
19.9610

8.6678
5.3735
5.9554
3.9861
3.2932
3.7237
2.7074
3.2549
2.1753
2.7703
2.6784
2.5694

2.7009
3.1198
3.3923
4.6680
5.3328
4.YOL4
4.0792
4.2390
4.0414
4.5937
4.7810
5.5891
4.0142
6.1646
7.2279
8.9009

13.4249
20.0122
30.8799
39.8921
47.1591
57.0944
67.2556
64.3763
41.8057
14.1203

4.6653
1.9849
1.3748
0.5252
0.5436
0.1903
0.4032

-0.2347
-0.0366

0.0104
0.1962

-0.1153
0.0964

E AVG
.. ---- . ..- s.n. AVG E AVG -., . ..- . . . . S.D. bVG

o.3~t.l
0.4981
0.5997
0.7002
0.8031
0.9084
1.0105
1.1073
1.2059
1.3105
1.~127
1.51ql
1.6253
1.7216
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APPENDIX B

ENERGY SPECTRA intended to show the continuum neutron distribu-

te laborato~ cross sections in mb/sr-MeV, on tions, which have been corrected properly. The

a log scale, are plotted versus scattered neutron error bars are statistical standard deviations

energy. only.

In these spectra the elastic and inelastic The extrapolationsbelow the cut-off energy

scattering peaks have not been corrected for multi- are not shown. The procedme for such extrapola-

ple scattering and attenuation. These spectra =e tion is discussed in the text.
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APPENDIX C

ANGULAR DISTRIBUTIONS

The visual fits to the differentialcross sections for

inelastic scattering are given as functions of cos n
in the cente~of-mms system. The distributionsfor

continuum neutrons have been integrated over energy.
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