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ELASTIC AND INELASTIC SCATTERING

OF FAST NEUTRONS FROM CLi AND TLi

by

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

ABSTRACT

The differential elastic and inelastic neutron scattering cross sections of 6Li
and 7Li have been measured at incident neutron energies of h.83, 5.T4, and 7.5
MeV for 6Li and at energies of 3.35, 4.83, 5.74, and 75. MeV for 7Li. Scattered
neutrons and gamma rays were observed independently. The cross sections were
measured with a neutron time-of-flight spectrometer relative to the well-known
cross section for neutron scattering from hydrogen. The gamma-ray spectra were

measured with a NaI(Tl) spectrometer using time-of-flight techniques to elimi-

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

inelastic scattering. The 3,56-MeV state in 6Li was not observed in either the

neutron or gamma-ray studies, Scattered neutrons from the 0.478-MeV state in

T

Li were resalved 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-particle breakup was observed for

both OLi and T

Li at 4.83, 5.74, and 7.5 MeV.

1, INTRODUCTION

Differential elastic and inelastic neutron
scattering cross sections of 6Li and 7Li have been
measured using the Los Alemos Scientific Laboratory
high resolution, time-of-flight fast-neutron and
gamma-ray spectrometers. The differential cross
sections have been measured with incident neutron
energies of 4,83, 5,74, and 7.5 MeV.for 6Li and
3,35, 4.83, 5,74, and T.5 MeV for TLi.

The elastic, and a portion of the inelastic,
scattering cross sections have been measured pre-
viously.(l_S)
sults,(h)

Discrepancies among the various re-
the need for more data, and concern with
the spectrum of neutrons from the three-body break-

up have created a further interest in these measure-
nments.

2. EXPERIMENTAL PROCEDURE

The Los Alamos Scientific Laboratory time-of-
flight facility used a 2-MHz chopped beam from the
8-MV Van de Graaff accelerator. A Mobley magnet
system was employed to compress the 1l0-nsec chopped
beam to less than 1 nsec. The T(p,n)3He source re-—
action was used for neutrons of less than 5-MeV
energy, and the D(d,n)3He reaction for those above
5 MeV. Gas targets, 3-cm long, with 5.69—mg/cm2 or
lO.lsS—mg/cm2 molybdenum entrance windows were used.
The gas pressures were 3 atm. The neutron energy
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°,




The scattering samples were right-circular cyl-
inders placed 8.7 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 diam by 2.5k-cm long.

canned in thin aluminum containers.

The samples were

Empty aluminum
containers were used for background measurements.
The neutron cross sections were measured relative
to the 1}{(n,n) scattering cross section using a cy-
lindrical sample of polyethylene, 0.51-cm diam by
1.9-cm long.

Scattered neutrons were detected in a well-
shielded plastic scintillator, 12.T7-cm diam by 2.5-
cm thick. The flight path was 2.3 m. A single
Amperex 58 AVP photomultiplier tube viewed the
NE102A plastic scintillator.

Cyclic series of four separate runs--lithium
sample, empty-can background, polyethylene, and
background with no sample or can--were made at the
forward engles. The runs with polyethylene were
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 spectrometer and its use have
been described by Condé et al.(s)

3. DATA ANALYSIS

Typical neutron time spectra with backgrounds
subtracted are shown in Fig. 1 for neutrons scat-
tered by 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, energy increases to the right. The
data were processed with a computer code to produce
energy spectra, examples 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, however, have been omitted. The appropriate
extrapolation has been made to zero energy from the
cut-off energy of approximately 400 keV. The cut-
off energy is higher than the detector bias, which
is approximately 250 keV, because the efficiency is
very small and uncertain in the region immediately
above the bias.
after the data were obtained and include the sig-
nificant data points of lowest energy.

The cut-off energies were selected

By knowing the number of atoms in the samples,

the lH(n,n) scattering cross section, and the num-
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Fig. 1. Typical neutron time spectra with back-
ground subtracted for 7Li, 6Li, and CHj.

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 determined by mea-
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Fig, 2, Energy spectra of neutrons inelastically
scattered from °Li at an incident neutron energy of
4,83 MeV. The dashed curves represent the distri-
butions obtained from a three-body phase space cal-
culation normalized to the total °Ii(n,dn)"*He cross
section obtained in the present experiment.

suring the lH(n,n) differential elastic scattering
cross section and assuming 1sotropy in the center-
of-mass system, and by measuring the T(p,n)3He dai f-
ferential cross section and comparing these mea-
surements with those of Wilson et al.,(T) Perry et
al.,(s) and Goldberg et al.(g) The relative sensi-

tivity is shown in Fig. 3,

L, CORRECTIONS

4,1 Corrections for the Asymmetry 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 Tcwle.(l) For this experi-
ment, measurements were made of beam purity and of
the effects of shadow bar placement and other near-
by masses. The Li and 7Li spectra were plotted on
semilog paper, and the elastic peaks were normalized
and superimposed visually. In this way the 6Li peak
shape was used to extrapolate the 7Li elastic tail
under the first excited state at 0.478 MeV. The
separation of the elastic peak from the first ex-
cited state peak in 6Li is large and did not require

this correction.
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Fig. 3. The relative efficiency or sensitivity of

the neutron detector as a function of neutron ener-
gy. The velues used were taken from the smooth
curve through the data.

4.2 Flux Attenuation and Multiple Scattering

Corrections were made to both the polyethylene
and 1lithium data for the effects of multiple scat-

tering and attenuation.
(10)

The recipe developed by
Cranberg and Levin was used to check the more
detailed Monte Carlo calculations made with the

Aldermaston Maggie code.(ll)

Since only relative

cross sections were measured, the lithium and poly-
ethylene corrections tended to cancel each other.

The samples were chosen to minimize the correction,
and, for elastic scattering, the average correction
factor was 1.0k. For elastic scattering the agree—
ment between the simple recipe and the Monte Carlo

calculation was excellent,

4.3 Extrapolation Below the Neutron Bias

Figure 2 shows the energy spectra of inelas-
tically scattered neutrons for Li at an incident
The standard devia-

tions are based upon the consistency of the data,

neutron energy of L4.83 Mev,

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-
reactions were applied separately. The neutrons
appearing above the maximum energy for three-body
breakup have experienced multiple elastic scat-—
terings. This contribution was subtracted in the
data reduction procedure, The experimental cross
sections have been extrapolated from the cut-off

energy, approximately 400 keV, to zero energy.



A production cross section for continuum neutrons,
integrated over energy and angle, of 460 * 40 mb
was obtained. The dashed curves are the distribu-
tions obtained from a three-body phase space calcu-
lation(lz) normalized to the experimental value of
the integrated 6Li(n,dn)hHe cross section of 460 mb.
The fact that there are too few high energy neutrons
indicates that a substantial fraction of the con-
tinuum may be attributable to breakup in two stages,
e.g., 6Li(n,d)s}{e with subsequent ’He breakup into
n + He. The extrapolations below the bias are
based upon estimates of what the spectrum should be.
A phase space calculation yields a spectrum going to
zero cross section at zero energy, whereas a spec-
trum resulting from two-stage breskup could have a
maximum at low energy.(l) For the present experi-
ment the spectra were arbitrarily extrapolated to a
zero energy value of about half the value at 500
keV. An uncertainty of *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% was assigned
to the cross sections obtained from integration of

the extrapolated curves.

5. RESULTS AND DISCUSSION
Tables I and II present the cross sections,

integrated over angle, for the observed reactions.

sections and energy spéctra are contained in the

Appendices.
5.1 Sut

Neutrons corresponding to elastic scattering,
inelastic scattering to the 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.

The upper limits for gamma-ray production cross

No de-excitation gamma radiation is observed.

sections for gamma rays of 2.18 and 3.56 MeV are
0.2 and O.4 mb/sr, respectively, at 90° with an
The 2.18-MeV
state decays by breskup into an alpha particle and
Figure 4 shows the differential elas-

incident neutron energy of 4.83 Mev.

a deuteron.
tic scattering cross sections in the center-of-mass
system. The data have been corrected for multiple
scattering and attenuation. The minimum zero-
degree elastic scattering cross section is given
k20 2
(bn)

cross section and the neutron wave number in the

These lower limits are

by Wick's 1limit, o, = » in terms of the total

2

center-of-mass system.
shown in Fig. k4. )

Figure 5 shows the total cross section for 6Li
versus incident neutron energy. The curve repre-

sents the recent data of Foster and Glasgow at the

(1k)
Complete tabulations of the differential cross Battelle Northwest Laboratory. The data points
TABLE I. FAST NEUTRON CROSS SECTIONS (IN mb) FOR 61.1
4.83 MeV 5.T4 MeV T.5 MeV
1 Elastic 1350 ¢t 60 1280 ¢ 51 1190 + 48
2 Inelastic to 2.18-MeV level 210 * 13 170 ¢ 17 150 ¢ 15
3 Inelastic to continuum k60 ¢ Lo 480 ¢ 48 570 £ 57
Total 6Li(n,nd)l‘ﬁe 670 t 42 650 t 51 720 ¢t 59
Sum of 2 and 3
6 (3
b "Li(n,p) He (Ref. 4,13) 18+ 2 18 ¢ 2 15 ¢ 2
5 6Li(n,a)T (Ref. 4,13) 86+t 5 T1¢ 5 53¢ 5
Total cross section 2120 * T0 2020 * T2 1980 * 76
Sum of 1, 2, 3, 4, and S
Total measured (Ref. 1k) 2086 t 25 2040 t 30 1893 ¢t 32




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

3.35 MeV 4,83 MeV [ 5.7h MeV 7.5 MeV

1 Elastic 1860 ¢t 52 2230 ¢ 89
. 1770 * 71 1520 * 61

2 Inelastic to 0.48-MeV level 240 ¢ 20 180 ¢ 14
3 Inelastic to 4.63-MeV level 110 * 17 120 t 12
4 Inelastic to continuum ——— 100 & 22 220 + 34 310 ¢ 37

T i

Total Li(n,Tn) He 100 ¢ 22 330 ¢ 38 430 ¢ 39

Sum of 3 and L

Total cross section 2100 ¢ 56

Total measured (Ref. 1k) PO66 ¢ 28

2510 ¢ 93| 2100 * 81 1950 + 72

2425 ¢+ 30| 2200 * 34 1840 ¢ 30

represent the sums of neutron and charged-particle
partial cross sections. The solid circles indicate
the values derived from the present experiment, the
square, a 10-MeV datum of Cookson et al. at Alder-
maston;(S) and the diamonds, the data of Batchelor
and Towle at Aldermaston.(l) 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 7 shows the 6Li(n,dn)h}{e 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, 4 and 5. The results of Batchelor and
Tcwle,(l) Rosen and Stewart,(z) Cookson et al.,(S)
and of the present experiment are illustrated with
diamonds, open circles, a square, and solid circles,
respectively. If the 6Li(n,2n) cross section is
negligible, as has been assumed, then there is a
systematic discrepancy between the Rosen and
Stewart results for Li and all other results.(h)

The discrepancy does not appear to be a multiplica-

L)

One source of the disparity in the results may be

tive factor as first suggested by Pendlebury.(

neutron production by charged-particle reactions.

For example, all neutrons produced by the reactions

6Li(n,dn)hlie followed by 6Li(d,n)TBe would be

attributed to the Li(n,dn) He reaction in experi-
ments such as this one that detect neutrons.
5.2 114

Neutrons corresponding to elastic scattering
and inelastic scattering to the first excited state
at 0.478 MeV, to the second excited state at 4,63
MeV, and to a continuum were observed. The first
excited state at 0.478 MeV decays only by gamma-ray
emission. This transition is from a 1/2-state to
the 3/2—groﬁnd state, and, therefore, the gamma-ray
angular distribution is isotropic. The gamma-ray
production cross sections are 230 * 20 mb and 320
+ 24 mb for incident neutron energies of 5.74 and
T.5 MeV, respectively. These values disagree with
the only other measurements of these cross sec-

(15)

tions. The gamma-ray production cross sections
were not measured for incident neutron energies of
3.35 or 4.83 MeV, but they are probably equivalent
to the neutron excitation cross sections as re-
ported in Table II. No other gamma radiation was
observed. All inelastic scattering, except to the
first excited state, results in three-body or se-
quential breskup of 7Li into a triton and an alpha
particle.

Figure 8 shows the differential elastic cross
sections in the center-of-mass system, The data

have been corrected for multiple scattering and
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Fig. 4. The differential neutron elastic scat-
tering cross sections for 6Li in the center-of-mass
system, The curves are visual fits to the data.
Note the discontinuities in the vertical scale.

attenuation. The curves are visual fits to the
data. The 5.Thk- and T7.5-MeV data include the scat-
tering to the first excited state at 0.L478 MeV.

The minimum zero-degree elastic scattering cross
sections, Wick's Limits, are also shown.

T

Figure 9 shows the total cross section for 'Li.

The line represents the data of Foster and Glas-

(1k)

gOoW } the solid circles, the present measure-
mentsj the diemonds, the data of Batchelor and
Towle',(l)

Cookson et al.

and the squere, a 10-MeV datum by
(5)

Figure 10 shows the cross sections for elastic

2500 T I l T T

2000+ % —

a 1500 p— -1
E
+
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Fig. 5. Total cross sections for 6Li versus inci-
dent neutron energy.
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Fig. 6. The integrated elastic scattering cross
section for 6Ii as a function of incident neutron
energy.

scattering plus 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 sections.
The solid circles represent the results of the
present experiment. The data of Batchelor and
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Towle and of Cookson et al. are shown as

diamonds and a square, respectively.

T

Figure 11 shows the Li(n,tn)hHe cross sec-—
tion as a function of incident neutron energy. 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
display the data from the present experiment. The
results of Cookson et al.,(S) (1)

Rosen et al.,(2
o1, (1)

Batchelor et al.,
(16)

Brown et al,, and Wyman et
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 to?ai)cross sections obtained by
1

Foster and Glasgow, 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 available
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Fig. 8. The differential neutron elastic scat-
tering cross sections for 7Li in the center-of-
mass system. The 5.T4- and 7.5 —~MeV data include
the scattering to the first excited state at 0,478
MeV.

experimental data which were consistent with the
total cross section. These excitation functions
are given in Tables III and IV for 6Li and 7Li,
respectively.
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TABLE III. 6Li EVALUATED CROSS SECTIONS (mb)

a) B)
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b) The fluctuations in the % reflect the fluctuations in o

,dn Total.
The curve in Fig. T is smoothed, with the assumption that these
fluctuations are not significant,
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8.5 1773 1359 Lk
9.0 1740 1328 k12
9.5 1720 1312 408

10.0 1665 1261 Lok

%,tn - “Total ~ “Elastic ~ 90.48-MeV level

L. Cranberg and J. Levin, Los Alamos Scientific tory, 1966 and 1967.

Laboratory Report LA-2177, 1959. 15, G. Presser and R. Bass, Paper No. 35, Inter-

J, B. Parker, J. H. Towle, D, Sams, W. B. national Conference on the Study of Nuclear
Gilboy, A, D. Purnell, and H., J, Stevens, Nucl. Structure with Neutrons, Antwerp, Belgium,
Instr. 30, 77 (196k), July, 1965, Abstract published in proceedings

by North Holland Publishing Co., Amsterdam,
1966, p. 508.

16. F. Brown, R. H, James, J, L., Perkin, and J.
J. R, Stehn, M, D. Goldberg, B. A. Magurno, and ’ > 4
R. Wiener-Chasman, Brookhaven National Labora- Barry, J. Nucl. Energy, A/B, 17, 137 (1963).

tory Report BNL-325, 2nd ed., Suppl. 2, 196k, 17. M. E, Wyman and M. M. Thorpe, Los Alamos
D. G, Foster and D. W. Glasgow, Battelle- Scientific Laboratory Report LA-2235, 1958,

Northwest Laboratory, personal communication
via L, Stewart, Los Alemos Scientific Labora-

R, Lazarus and L, Stewart, private communica-
tion,
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APPENDIX A

CROSS-SECTION DATA

The cross-section data are given for each iso-
tope of Li at each energy. Cross sections for dis-
crete peaks are given in the center-of-mass system,
while cross sections for the continuum neutrons are
given in the lsboratory system.

The energy spectra are intended only to show
the continuum neutrons, The cross sections for the

discrete peaks given in the energy spectra have not

been corrected for multiple scattering or attenua-
tion. The cross sections for the discrete peeks

are given separately and have been corrected proper-
ly. The standard devistions for the energy spectra
were obtained from the consistency of the data for
an incident neutron energy of 4.83 MeV. Statistical
errors were used for the energy spectra taken with

incident neutron energies of 5.74 and 7.5 MeV.

TABLE Al. MAXIMUM ENERGY OF CONTINUUM NEUTRONS AS A FUNCTICN

OF LABORATORY ANGLE AND INCIDENT NEUTRON ENERGY

6Li(Q = -1.47 MeV) 7Li(q = —2.5T7 MeV)
8B Incident Energy in MeV Incident Energy in MeV
Degrees | 4-83 5.7k 7.5 4.83 5.7k 7.5
30 3.12 4,03 5.72 2.05 2.95 4,65
39 3.01 3.89 5.52 1.97 2,84 4,50
Lo 3,00 3.87 5.50 1.96 2.83 4,48
L7 2,90 3.7k 5.32 1.89 2.73 .35
55 2.77 3.58 5.11 1.79 2.61 .7
72.5 2.48 3.20 4.59 1.58 2.33 3.77
90 2.18 2.83 4.09 1.37 2.05 3.37
110 1.87 2.46 3.58 1.17 1.78 2.96
134 1.61 2.13 3.12 0.99 1.53 2.60
135 1.60 2,12 3.11 0.98 1.53 2.59

12




LITHIUM 7 ELASTIC SCATTERING 3.35 MEV LASL €%
ALL CPOSS SECTIOMS IN MILLIEARNS PER STERADIAN DR MILLIBARNS TCTAL
VISUAL FIT CENTER OF MASS SYSTEM

COSINF ONMEGA SIGMA 0OMEGA
+leo , 35640
+0.9 303.0 '
+0e & 259.,0
+0e7 220.0
+0e# 18340
+Ne 2 156.0
+lig 4 133.0
+i)e 2 115.0
+06 2z 101.0
+0,1 91.0
+0ef} 83.9
-Cel 8043
-0e2 T34
’0.1 80.2
—(ga 8244
-GCe3 92.9
-Ner 110.3
-e? 123,06
Lot 12,0
—Ce9 202.,0
-le:s 25240
ELASTIC SCATTERING DATA C=ENTER OF MASS LI 7 242:IMEV  LASL +~¢
COS OMEGA SIGMA COMEGA STANDARC CEVIATINNS
Co Ve CeVe RELATIVE ABSULUTE
+Ne, 703 215.0 45 9.0
+0s473 15C.0 3.0 60
+N, 167 9K 60 245 Sel
-Ng, 144 8C 20 460
L AP Y] a7 20 Lol;
-Ce 775 154 ZeS Tel
IMTEGPATED CRCSS SECTICN 1862 PLUS Ok MINUS 52 MILLIRARANS

LITHIUM 7 INELASTIC SCATTERING TN 0.478MFEV LEVEL 3425MFV LASL A¢

COs oveaa SIGMA CMEGA STANDARC CEVIATIONS
CeM, Cele RELATIVE ABSOLUTE
+0e 697 220 0.5 © le?
+Nebé > 17.2 Oe& le2
tNe 1S5 lae7 le0 lel
-0.1%6 lée8 Oe4 le3
-Ce&77 2Ce0 0.5 le
-0h. 782 21le5 Oe4 le#

INTEGRAT TR CRCSS SECTICN 242 PLUS OR MINUS 20 MiLLlBARNS
VISUAL FIT $ENTER CF MASS SYSTEM

COS OMEGA SIGMA CMECA
+1.0 2262
+0e9 2Ze0
+0.8 225
+0.7 Zled
+0.6 2T .0
+0e5 - l&ed
+Ne 4 17.0
+0e3 ’ . 1¢e0
+Ne 2 15
+0el 12e0
+N4 U 1440
’0.1 1€e3
-Ce2 176
-Ne3 Lileb
-0.4 19.2
=Ne 5 2040
-Neb ?2Ceb6
-Ne 7 2161
-Ne 8 21leS
-0.9 21leB

_100 21.8
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LITHIUM 6 £LASTIC SCATTERING

4.83MEV  LOS ALAMDS 1646¢

ALL CROSS SECTINNS IN MILLIBARNS PER STERAOIAN OR MILLIBARAS TUTAL

VISUAL FIT CENTER

E1 ASTIC
COS OMEGA

Ce M
+Nqe692
+0e 456
+0e 144
-h. 168
’0.4’]6
-Ne TR0

INTEGRATF CRCSS SECTICN 12¢90

LITHIUY &
COS OMEGA

Cele
+N, 656
+Ne 399
+0,072
-0, 244
-N.549
-n. 818

IMTEGRATED CRCSS SECTICN -C¢& PLUS OR MINUS 12 ¥

COSINE
#100
+0.9
+Ce R
*0.7
+igh

-let

SCATTERING DATA
SIGMA CMEGA

OMEGA

CeMe
192.0
105.0

%0.0

43240

“£e0

£€.0

C.N.
1€e5
19.8
3ot
17.1
laed
1Leb

CF MASS SYSTEM
SIGMA OMEGA

50840
2710
27540
2C3.0
152.0
11540
A8.0
69.4
5€e5
481
4248
4240
41.6
42.3
44,1
46eR
50.0
33e8
58.5
64.0
70.0

CENTER OF MASS LI & 443 MEV

STANDARC GEVIATIUNS
RELATIVE ABSOLUTE

4eN 8.0

245 f el

2.0 440

1.5 3.C

l.5 3.0

le5 Ze0
PLUS OR MINUS 4N MILLIBARNS

INELASTIC SCATTSRING TU 2418 MEV LEVEL 4.E3MEV LASL4A
SIGMA OMEGA

STANDARL OFVIATIONS

RELATIVE ABSULUTE
008 l.L
0.8 le#
1.3 2eC
1.0 le.5
le0 le4
lel le3
ILL iBARNS

VISUAL FIT CENTER CF MASS SYSTEM

COS UMFEGA

+le0
+0.9
+0e48
+Ne7
+Ng 6
+0,5
N 4
+Ne3
+0 42
+0.1

0.0
-Ne1
-Ne2
’003
-Ne &4
-Ce5
-0.6
-Ne7
-0.8
-C.9
-leU

SIGMA OMECA

Lt Z2e9
14.0
l4e.9
1€.0
17.2
18.4
15.7
20.9
2242
22.9
22.2
2Ce4
13.8
17.2
1.6
14,2
12.9
lllq
1C.7
9.9
9.0




SIGMA INFLASTIC CCNTINUOUS NEUTRONS LI6
LABORATLRY SYSTEM

LA8 ANGLF ¢£IAS SIGMA BELCW S.0. SIGMA ABOVE S
40 DEG  Ge4NEV 10.2 3.4 49.8 1
S5 DEG U.4NMEV 11.3 3.8 4843 2
T2.50FG  Ce4MEV 12.6 4ol 39.4 3
90 NEG  Ue4MEV 9.4 3.1 29.6 2
110 DFG  Ue4PMEV 3.0 lel 167 5
125 DFL  UenMEV 2.1 l.2 1C.8 £

SeNe STANDARD CEVIATICNS ARE RELATIVE. TO OBTAIN

ADD BY SQUARFS

3« 4PERCENT,

MEV

SUM

60.0
59.6
€2.0
29.,C
19.7
12.9

w

LA S TR S
e o o o L N L]

N 0O 9T

ABSCLUTE S.De

THIS EFFECTS SMALL ANGL¥

SIGMAS CONLY.

INTEGRATE]: CRCSS SECTICN 4&1 PLUS OR MINIJS 40 MILLIBARNS FUR SUM

VISUAL FIT LI& COANTINUUM
CNS THFTA LAB

+1e0
+0.8
+0e 6
+0e 4
+Ul2
0.0
-062
-Ce 4
-0 ¢
-0.%
-le0

LY 6
E AVG
Ne425
Nre5NN
NebUO
Ne 761
0, 8115
De 907
1e 008
1.109
1,212
1,315
Jeul 6
14519
leoc4
Je719
1822
1924
20249
26131
70240
26342
7431
26526
2647
2755
DeB46
20942
26 0%?
3,148

«0

4.82 MEV

SIGMA THETA LAS
6l.2
6lec
60.C
5544
4T.¢
36.8
25e%
18.C
14.5

1

1.9

1Ce4

CEG
LN/LE AVG
< Rel)
2lel
26..*
2245
¢Bel
28 e?
7292
266>
465
Lbes
e
/.2.(-'

y
Fagray )

I5ec
207
c4e5
29.2
AbeS
96 e
.9ek
1965
1162
Ted
C.('
7."’
H..;'
Tei
fe5

4.83IMEV
S.O.

CCNT INUOUS NEUTRONS

ALL CONTINDOULS NELTRONS

AVG FROM CONSISTEMCY OF DATA

le9
Cel)
9.%
1.0
Ze0
lenN
100
4e”
5.0
1.0
2.0
len
1.(:
Terd
2.,)

= gt et e s s~ (O OO O

DAV IIICLOUVUNLLIOO
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LI 6 5¢ CEG 4o R3IMEV CCNT INUOUS NEUTRONS

E AVG ON/CE AVG SeCe AVG FROM CONSISTENCY OF DATA
0e425 2246 €e0
0.00 27.3 e
0,600 2742 3.1
0.701 2842 e
0.80% PALR 1.0
0.90° 2842 Ze0)
l.008 27.3 l.0
l.109 2742 Ze0
1,212 3061 1.0
1,215 2842 1.0
lesl6 2061 240
1.519 23 1.0
leb24 254 1.0
1,719 CSeb le0
le822 3269 2.0
1,934 40 1.0
2,029 1G2e6 2eC
2131 134 2.0
24240 lé o0 le.N
2242 (AN le0
24431 47 1.0
24526 Ser 1.0
26647 Seti l.0
24755 Secu 1.0
2.84A Ser 1.9

LI 6 725 CEG Lo B3NEV CCNT INUNUS MEUTRONS

E AVG DN/CE AVG Se0e AVG FROM CONSISTENCY OF NATA
0425 6ol el
0.500 4065 440
0.600 1240 1.0
0.700 ~2e1 240
0.804 :0.1 1]
0.904 320 1.0
l.002 2001 3.0
lel06C 2260 2.0
le20¢2 d3eD 2.0
le2l2 22e6 0
lesls 207 el

«£1l1 207 Zew
ls618 1965 4.0
le727 2.8 29
1.824 b8eH 11.0
le91l& 2842 1.0
2.020 Seb 1.0
2.129 e ce0
2.232 Ot l.0
26327 2ot l.0
2.428 l.9 2.0
2.53¢ 0.0 ¢e0




LI 6 90
E AVG
0.425
0.500
0.600
0.701
0.805
0.908
1.008
1.109
l.212
1.315
le4l6
1.519
l.624
1.719
l.822
1.934
2.029
2.131
24240
2.342

LI 6 110
E AVG
0.425
0.500
0.600
00701
0.805
0.908
1.008
l.109
le212
l.31%
lealb
let19
le62¢4
le719
l.822
1.934
2029
24121

LT 6 1535

E AVG
0.425
0.500
0.600
0.701
0.805
0.908
1.008
1.109
l.212
1.215
lealé
l.519
le624

CEG
ON/CE AVG
2242
15.0
23.1
2546
2942
2244
19.9
21.0
2546
2240

4eB3MEV CONT INUOUS NEUTRONS
S.0. AVG
12.8
6.6
5.0
4¢3
3.6
3.4
3.2
3.0
2.9
2.9
3.3

LEG 4.83MEV CCNTINUOUS NEUTRONS

ON/CE AVG
13.4
12.6
20.8
16e6
¢0e5
18.1
10.4

CEG
UN/CE AVG
’Ooq
9.4
15.1
12.2
11.3
l4.1
2842
23.9
1.9
0.9
’12.2
-3.8
~2.8

S.0. AVG
129
6.7
S5¢2
4e3
2e6
33
3.l
249
3.2
3.%
2.0
2.7
2.5
2.7
:.2
Qe
28

Zef

4+ 83MEV CONT INUOUS NEUTRONS
SeUe AVG FRCM CONSISTENCY OF DATA

N Y D~ O~
e 0o ¢ 0 ¢ 0 o 0 o o
DO00O000O0VO D
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LITHIUM 7 ELASTIC SCATTERING 4.83MEV  LDS ALAMODS 1S6¢
ALL CROSS SECTIONS IN
VISUAL FIT CENTER CF MASS SYSTEM

co

CO0S OMEGA
CeMe
+N0,703
+Ne473
+Nele?
-0e 144
-0.466
-0, 775

MILLIBARNS PER STERAOIAN DR MILLIBARAS TOTAL

SINE ONMEGA SIGMA OMEGA

t1le0 734.0

+0.9 525.0

+0e.4 374.0

+0.7 263.0

+0eb 186.0

+0.°S 123.0

+0.4 99.8

+0.3 82.9

+Ge 2 787

+Cel 32.0

+0.0 87.8

-0.1 95,1

-De2 10ze5

-0e3 110.9

-0e4 119.7

-0et 130.0

-0e6 142.0

-7 154,0

~Ue ¥ 166.0

~UeY 178.0

-1.C 190.0

ELASTIC SCATTERING OATA CENTER OF MASS LI7 4.B2 LASL6E
SIGMs OMEGA  STANDARC CEVIATIONS
CoMe RELATIVE A8SOLUTE
26740 6.5 13.0
12240 3.0 6.0
79.0 245 5.0
38.0 3e0 XY
128.0 440 ReC
162.0 445 9.0
INTEGRATFD CRCSS SECTICN 22¢5 PLUS OR MINUS 89 MILLIBARNS

LTTHIUM 7 INFLASTIC SCATTERING TO O0.478MEV LEVEL 4e.&5NEV LASLAS

C0S OMEGA
CoMe
+0, 700
+06 4606
+0,158
-Ne 156
-0e 473
-Ne 779

SIGMA OMEGA STANDARC CEVIATIONS
Cole RELATIVE  ABSULUTE
12.7 2.6 443
1344 0.9 1.5
18.7 3.1 541
l4.1 1.3 2.1
12.9 1.3 2.2

8.5 2.0 3.2

INTEGRATED CRCSS SECTICN 178 PLUS OR MINUS 27 MILL IBARNS
STRAICHT LINE WITH SIGMA AVG OF 14.2 MB PER SR

VISUALL FIT

STGMA TINFLASTIC
LABORATORY SYSTEM

LA8 ANGLE
40 DEG
55 OEG
72.5DEG
Q0 OEG

110 DNEG

135 OEG

SeDe STANDARD OEVIATICNS ARE

BIAS
Oeb MtV
0 +4MEV
Ne4NEV
Oe4MEV
Oe4MEV
Ues4VNEV

CCNT INUOUS NEUTRONS  LI7 4483 MEV

SIGMA 8ELCW

SeCe SIGMA ABOVE Se.0D. SUM SeNe
0.9 0.5 Be9 262 9.8 7ot
l.3 0.6 9.5 l.6G 10.8 2.0
led 07 79 l.7 9.3 le8
1.2 0.6 Geb’ l.7 S8 1.8
leb 0.8 4e2 le% 5.9 l.7
23 le2 4el l.6 Lol ZeN

RELATIVE. Tf) OBTAIN ABSCLULTE S.0.

ADN BY SQUARES 3.4 PERCENT.
INTEGRATEO CRCSS SECTICN 97 PLUS OR MINUS 22 MILLIBARNS FCR SUM



L 7 40 CEG 4483MEV CCNTINUDUS NEUTRONS

E AVG ON/CE AVG S.0. AVG FROM CONSISTENCY OF DATA
0.42 4.0 9.2
0.50 -1.9 47
0.60 8.l 3.7
0.70 10.4 3.0
0.80 6.7 26
0.90 Te5 25
1.00 Te7 23
lell 6.9 2.1
l.21 8.l 2¢2
l.31 Sel 1.9
le4l S5e¢6 2el
l.51 8el l.9
leb2 les 1.9
l.73 243 2.0
l.82 -0.4 Ze0
l.92 -0.3 1.9

LT 7 5% CEG 4+ 83MEV CCNTINUNUS NEUTRONS

E AVG ON/CE AVG Se0e AVG FRCM CONSISTEMCY OF DATA
0.42 Sel Se3
0.50 9.0 27
0«60 Tel 201
0.70 11.7 1.8
0.80 10.1 leb
0.90 LeB le6
1.00 11.9 lea
lell 9.1 le2
le21 be5 le3
l.31 b4e2 le.2
leal et le2
le51 4.8 le2
let2 le.# le2
l.72 345 le.2

LT 7 72.3 CEG 448 MEV CCNT INUDUS NEUTRUNS

E AVG UN/CE AVG SeDe AVG FRNM CONSISTENCY CF DATA
0e42 8.0 Teb
0.50 l.l 3.8
0ot 0 12.4 248
0.70 10.9 2e5
0.80 1063 2.1
0.90 lle4 2.0
1.00 Seb l.9
lell Te0 Le7
l.21 3.9 l.7
l.31 4e2 leé
leal 4e7 le7
l.51 -0e7 leb



LI 7 90 CEG 4483MEV CCNT INUOUS NEUTRONS

E AVG "ON/CE AVG . S.0. AVG FROM CCNSISTENCY OF DATA
042 9.7 7.8
.So 1.3 3.9
0.60 10.0 2.9
0.70 12.0 2e4
0.80 4.2 2.1
0.90 0.2 l.9
1.00 47 l.7
lell Oel le6
l.21 0.8 le5
le21 -le2 1.5
LI 7 110 CEG 4 ¢ 83MEV CCNT INUOUS NEUTRONS
E AVG DN/CE AVG SeOe AVG FROM CONSISTENCY CF DATA
0e42
0,50 15.2 4e3
0.60 TeT 3.4
0.70 9.8 27
0.80 645 242
0.90 5.0 2.0
l.00 249 1.9
lell Dot l.7
LT 7 155 CEG 44 83MEV CONTINUDUS NEUTRONS
E AVG UN/CE AVG SeUe AVG FRCM CONSISTENCY OF NATA
Oe42
0.50 8e& 4e0
0.60 12.° 2.2
0.70 8es 27
0.80 be8 2.3
0,90 2.0 2.1




LITHIUM & ELASTIC SCATTERING Se74 MEV LOS ALAMDS 1967
ALL CRCSS SECTIONS IN MILLIBARNS PER STERAOIAN OR MILLIBARNS TOTAL
VISUAL FIT CENTER CF NMASS SYSTEM

COSINE O0OVMEGA SIGMA OMEGA
+1.0 583.0
+0.9 40640
+0.6 282.0
+0.7 200.0
+0e6 145.0
+0. 54 104.0
+Ce & 77.0
+0e €7.0
+Ne2 44.6
+0.1 . 37.9
+0.1) 35.0
-Nel 34,0
-0e2 34.0
-0e3 34.64
Qo4 35.8
“Ueh 36.7
~0e > A7.6
-0.7 3€.4
-0.8 29.1
-Ce9 40.1
-let 4140
ELASTIC SCATTERING DATA CENTER OF MASS LI & SeT74 MEV
COS OMERGA SIGMA CMEGA STANOARC CEVIATIONS
CoMs CeM, RELATIVE ABSOLUTE
+tN.8z1 307.0 10.5 15.0
+0e. 706 20440 7.0 10.0
+Ne 587 14140 beb 8.5
0456 89,3 4e2 Se4
+0e 144 “40e4 2.2 2.8
-Ne 16R . 32.8 l.9 24
-N,48h 3¢€.2 2.0 245
N 776 38.9 262 247
INTEGRATE(D LLASTIC CROSS SECTION 1276 PLUS OR MINLS 51 MILLIBARNS

LITHIUM &4 INELASTIC SCATTERING TO 2.18 MEV LEVEL LCS ALANGS €7 Se.7¢ WMoV

COS OMEGA SIGMA OMEGA STANOARL CEVIATINONS
CeMe CeVMe RELATIVE ABSOLUTE
+Ne 8N 1.9 le% leb
+0e 680 1.9 le5 le6
+0e552 1.2 led l.5
+N,413 17.1 leb l.7
+0,089 15¢1 le4 1.5
-Qe 225 127 le2 le3
-Ne513 10.9 1.0 lel
-N,802 9.6 0.9 l.0
INTEGRATED CROSS SECTION 170 PLUS OR MINUS 17 MILLIRARNS

VISUAL FIT CENTER 0OF MASS SYSTEM :

COS OMEGA SIGMA CMEGA
+1.0 16e4
+Ne 8 lée4
+Ne.0 l¢e3
+Ne & 1.9
+N,2 1Se1
+0,0 l4el
-0e2 12.0
-Ce& 11l.5
-Ne 6 1Ue5
-Ce8 9.6

-1.0 Gel
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STGMA INELASTIC
LABORATORY SYSTEM

LAB ANGLE BIAS
30 OFEG O«SMEV
39 0EG  ‘Ue6NEV
47 DEG 0.4VMEV
55 DEG Oe4MEV

72.50EG O«4VNEV
90 OEG O.4VMEV

110 OEG Oe4NMEV

134 DEG Oe4VNEV
S. 0.

RELATIVE
INTEGRATED

SIGMA B8

E
0
4
5
0
0
2

3.0
3.2

ERRORS ARE AECUT
CROSS SECTION

VISUAL FIT LI6 CONTINUUM

CNS THETA LAR
+1l.0
+0.9
+0. 8
+0.7
+0. 6
+0.5
+0e 4
+0.3
+062
+0.1
+0.0
-0.1
=062
-0.3
-0e &
-0.5
-0 6
-0.7
-0.8
-0.9
-1l.0

78.0
Tl.C
65.0
60.0
55.0
50.C
46.C
4247
40.C
37.°
35.0
32.7
30.¢
2845
2644
2445
22.¢
21.0
19.0
17.=
16.0

LCW

485 PLUS DR MINUS
ALL CONTINUOUS NEUTRONS

CONTINUOUS NEUTRONS

STANDARC DEVIATICNS ARE A8SOLUTE

LI 6

SIGMA AB8OVE

68.7
50.8
59,2
48.1
40.0
31.8
23.5
17.7

0.5 OF THESE

SeT4 MEV
SIGMA THETA LAS8

574 MEV

SUM
72.7
5762
627
S5lel
43,0
35,0
2te 5
20.9

NNWPRPOVOONWV

48 MILLIBARNS

HSPOOWVWONMNONDO



| 7 S
E AVG

043949
044990
0.6004
0.7017
O.R0Zz8
O0.an2c
l,004¢
le.l0648
le2114
le3152
le4l%6
1.5179
l.6209
l.7227
1l.8217
19294
2.021€
241237
262267
2432351
2642] -

«5£324]
2064530
247355
248330
249257
3.0N44)
341587
362477

T 4130
344720
3.5770
366511
3.7113¢6
3eH5RNY
3.962:
460497
42226
442151
4ot 1NT
445095
446116
4.717>
4 4R 256
4493938
5.0570
Se1784
543042
Sel2&7
55701
57106
Setd 564
60079
bel6S4
663297
644995
666769
6.861¢6
7.0540
Tez5e7
Tou6el

30

CEG 574 MEV

DN/LE AVG
-200.9000
12,6492
2648275
22,0596
2449562
28.,0C87
25e8£02
2862577
2be4793
25432046
2511623
2660273
269578
2442297
2449865
2648294
22.3458
2242044
19,4854
20.7879
194190
19,4021
14,0C45
186272
18,4916
2448828
1le3264
56,0870
£9.,0215
£442123
' 49097
16622353
11,1967
176271
17,2760
1842400
¢bel212
665176
24,7489
24,0105
43.7€86
£4,0£38
605175
T2e9538
11062206
129,2655
22665819
38T7.3¢07
6Ule6 172
hllebdll
3R443442
122.8265
16225F%
-1.2938
De 72834
0.4€05
-Nef 259
—(e2488
0.~C15
0es0)793

-0.1307

Se0e.

AVG

7.2771
32,5056
3.3007
2.8178
Z.5542
244405
2.2385
2.2536
2.0984
2.1868
2.0306
2.0836
2.0420
2.0990
2.0908
1.9994
2.1430
1.9742
1.8669
1.788C
2.0373
146772
1.985¢6
1.9242
1.8611
1.8657
1.8477
2.1061
241343
Ze1817
1.8307
2.1266
1.9512
1.4196
2.0261
2.08¢64
1.5809
2.2807
2.3794
2.4752
2.5290
2.8186
2,015C
342321
2.5781
4.0273
4,9179
£.208C
74746
7.6803
€.5661
4.4768
2.2461
140290
0e6578
0.5903
0.5453
Cetr694
0.4541
0.4720
0.4711

CONTINUUM NEUTRONS

LI 6

E AVG
03969
044990
0.6004
0.7017
0.8038
0.902¢
1.0048
1.1068
l.2114
1e3153
le4l%0
1.5179
16209
l.7227

. 1l.8217
19294
2.0315
21257
202267
243351
244315
265341
2464320
247355
248330
249357
3.0441
3.1587
3.2487
362430
3.47€0
3.5790
346511
3.7636
3.8809
3.9623
4.0897
442226
443151
444107
44,5095
46116
4e7173
4eB266
449398
5.0571)
Sel7R4
543042
Set241
535701
5.7106
S«8564
6.0079
6.1654
602292
644995
66769
6.8616
7.0540
Te2547

Tea b4l

39

CEG SeTHh MEV
DN/ CE AVG Se0s AVG

-5e28B64 Te0448
11e7443 343815
25043263 2405452
257335 Zeb6ESE
2544496 244698
21.H€08 2e2€49
23,2851 2.1111
2544265 241337
2068412 19294
21,9485 267471
21e9C1l56 leEE48
20,9753 1.9813
19.1914 1,84%2
2069520 262207
21.4S04 19579
17.5853 l.7&808
13.,8¢38 1+9148
179494 147696
159102 lebt51
15.3€48 le€lle
11.6280 2e9271
15.4C31 1.545C
15,9584 1. 8686
1665627 le8621
2441269 18182
35,1407 1.9044
4642768 240013
3942291 zeN92C
524934 Je&O1R
3669661 le7763
1762220 lesst
11.1902 lefE24
Bet2739 l1.70Cé
1063222 le2:325
13.1507 148159
1542432 leBets
19.8024 l.2259
2346810 13993
2640617 LeNNESY
3086175 2e1239
3404521 22149
4241276 23670
5060294 245911
oT.1100 248524
94,9827 262435
15647155 te7702
269.4847 460761
380.1772 55042
39641493 Leb438
2534A562 19822
963809 3.R9AT
9.3¢59 2,6173
-2.(1134 Le50%9
05599 (eB82£C
Qo764 Neh~720Q
-0.8152 LeHh702
0.3C50 CeSBS52
063400 NeS56=7
-0.0012 Ge4E™E
OeNZh3 Ge5452
-0e8253 Ce5031

23



2}

LI &

E AVG
043969
04990
0.61004
0.7017
0.8038
09025
1.0044
1.1068
l.2114
le3152
l.4156

«5179
leb209
l.7227
1.8217
1929
2.,0313
241257
242267
243351
244315
245341
246470
2472558
248330
249357
3.0441
3.1587
3.2487
24,243y
3.4750
3.5790
3.6511
3.7630
3.,3809
3.9623
4.,0897
442220
443151
44,4107
445093
46110
o717z
4482605
449398
50570
5.1784
Se3N42
Set4347
545701
57106
5485564
6.0079
61654
663292
644995
66769
68616
7.0540
T.2547
Tet 641

47

CEG 5.74 MEV

ON/CE AVG
23.2838
2893247

. 31.00682
2943605
29,6218
23.6843
2542979
25,0806
24,2300
22.4013
23.4109
25.0467
239165
Shebi 146
20.3787
16.0296
17.6629
15.9566
1648295
17.2921
14,0834
17.8257
17.6510
2444596
36,6597
48.£487
£9.8724
47,2777
24,7238
12.9003
10,5953

9.1452
444953
10.£946
11.0353
13.0772
16.2465
17.7790
SleD660
26,0665
30,5178
4le4 b0
3le7274
8l.4768

133.5351

22144545

280.2684

251.5801

145.4912
44,5667

444758
1.5287
le9427
-0.5088
-0.4503
-0.4836
0.1939
0.5870
0.2350
1,1935

-0.3965

S.O.

AVG
3.9517
3.1794
28467
23060
2.1034
2.0216
1.8705
1.8961
1l.7431
l.8181
1.7108
1.7929
1l.7157
l1.8161
1l.7117
1.5763
1.7099
1.6509
1.5284
1.4667
1.8015
1.4863
l.7486
1.7661
l.8608
1.9633
2.0374
1.7878
2.05N4
1.2966
le1443
1.5839
1.0654
1.5012
l.55¢81
l.1311
l.6644
le7126
l1.8742
1.99AR3
2.0943
243211
26836
3.2401
3.9665
444135
4.,2770
3.5983
29126
2.3348
1.6493
0.9256
0.6068
0.4898
0.4569
0.4261
0.4161
0.4329
0.3918

0.4111

CONTINUUM NEUTRONS

LI 6
E AVG
043969
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
241257
2.2267
2.3351
2.4313
2.5341
246430
2.7355
2.8330
249357
3.,0441
3,187
3.2487
342430
344750
3.,5790
3.,6511
3,76326
3.8809
3.96253
4,0897
4,2220
4,3131
44,4107
4,509%
4.,6116
4,7173
4.8266
4.9298
5.0570
S.17R4
543042
5.4347
5+5701
5.7106
5.8564
6.0079
6.1654
643292
644995
646769
6.8616
7.0540
7.2547
Te4641

55

CEG SeT4 MEV

ON/CE AVG
17.3853
20.6008
27.5124
2446291
25.1563
23,3160
22.5C78
25,4422
27,2671
2449469
23,6357
24,6868
21.8856
23.9619
21,4858
16.4962

17,4800

12,5188
12,2651
15.1551
148277
19.0403
25.7120
37,9252
5041343
5248061
33,7218
11.5507

5.7259
5.1214
643024
446704
5.8560
9.3553
845450
10.7223
16,7675
15.4595
16.9514
22,4428
30,3827
41,5946
66,0563

104,4420

149.2261

172.2533

143.,3495
7T1.1124
17.9218

209242
-1.9072
-1.3164
-0.0143
-0.6597

0.3071

0.4570
-0.2817

0.0809

0.6032
-0.6758

0.0723

S.O.

AVG
5.7444
3.0420
246952
Z.2149
2.0509
1.9264
1.8083
1.8537
1.6562
1.7835
1.6099
1.7163
1.6172
1.705C
1.5944
1.4851
1.4289
1.5047
1.3927
1.3594
1.6978
1.4652
1.7946
1.9081
2.0242
1.9573
1.5727
1.2518
1.6224
1.1251
1.0311
1.3495
1.7131
0.9555
1.3705
1.5628
1.0502
1.5449
1.6463
1.7012
1.9114
2.1080
2.3737
2.8722
302730
3,4265
341949
203528
2.0893
1.9193
1.6747
1.20%6
0.7587
0.4832
0.4384
Cet624
0.4033
0.4012
044320
0.4050
0.3566



LT &

E AVG
0+2969
0«4+990
06004
07017
0.8038
09025
1l.0048
l.106¢8
ls2114
1.3153
les4156
le%1179
1.6209
1.7227
1le8217
1le9294
2401315
261257
262267
FERELD
o213
2434]
266420
247355
2480330
249257
33,0441
33,1587
33,2447
347G
3e0TF(C
345790
3.6511
37536
3.88N9
249623
4 ,0H97
402226
462151
Het]l DT
4,5N9°
beH116
447173
448260
469398
S«0S5T0
Sel7R4
Se2042
Setz47
Sef 7M1
Se7100
Se85¢4
6079
6elH5
663292
664995
666769
betsn16
T.N540
Te2 67
Tetb4l

CONTINUUM NEUTRONS

Tze5 CEG SeT4 MEV
ON/CE AVG S.0. AVG

17.8963 4.0174
276530 3.1424
276294 2.7092
22,2912 22420
064740 2.0313
256273 1.9308
23.7251 1.7569
22,1317 1.7365
22,8375 1.5917
22,0853 1,6988
18,9520 15257
16,4756 l.5920
15.4:02 1.4307
14,4891 1.4963
145522 l.4640
14,4792 1.3553
14,0209 l.4158
11.7308 1.3820
13.8656 1,3462
2leT7294 1.4080
A5e40443 2.0077
467709 1.7391
48.4C07 <e0571
27.9C13 1.6339
12,7538 1.30¢€7
343265 1.0R86
4.1Ca3 0.9834
l.01310 1.7122
4e4779 lesS2s
246233 C.9989
3.2867 069172
3442606 le19867
Zel822 1.1928
Se5147 C.8308
609593 1.2751
TenB38 1.2179
10.9520 0.94699
16,9600 1.5621
261026 l.7486
42470363 2.0427
£543°06 243665
782937 205433
T4+5055 24504
3248595 241379
2345248 le5841
61958 1.1786
0.7172 1.1658
1le%3673 ls2184
-0.9432 142097
-2.6111 l.2115
=letiC73 0.9762
-0.0016 0.,748C
-0.0589 0.5941
-Je7700 0.4726
-0.,7£25 0.3996
-0.G719 0.4056
0.1532 0.,4072
~Ue3759 0.3749
-0.4505 0.3949
0,329 0.4146
-0.1018 Ge4195

| LT 6
_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
1.6203
1.7227
1.8217
1.9294
2.0315
2.1257
242267
243351
2.4313
2.5341
246420
2.7355
2.6330
249357
3,0441
3.1%527
3,2487
3.,3430
3,4750
3.,5790
3.6511
3.76326
3.8R09
3,9623
4,0897
4,2226
4.31%]
4.4107
44,5095
4.6116
4.7173
4.8266
4,9398
5.0570
5.1784
543042
Se4347
5.5701
5S.7106
S .8564
6.0079
6.1654
643292
644995
6.6769
6.8616
7.0540
T7.2547
Tet641

99

CEG SeT4 MEV

DN/CE AVG
2142074
2445040
274245
21e4336
22.6412
19.1111
22,4080
18.6494
2060351
15.1521
14,0522
12.7110
12.232315
10,7258
13.1051
13.519%4
2243717
sbebETO
4442942
22.1225
10,4511

3.6446
3.41703
241226
O.8R24
2+4154
241157
243495
T.3595
3.0244
402218
9.4517
945187
£e7545
20e1€72
45,2894
hSe6622
79,1289
373547
15,5348
59001
342656
l1.2871
0e4948
1.9929
-1.0060
le4283
-2.0€84
’1.1 245
-le4293
-0.3670
GCe4676
-0.4824
-0.1123
0.2271
0.5114
-0,4751
-0.5888
O.l441
-0.1933
-0.0655

SelDe

AVG
2.7152
27122
zeb6U16
21508
19527
1.8322
1e¢69¢1
lenE1LR
le4T47
14904
13972
le4653
1.2215
1.3944
Le2555
12529
1.4867
1.6653
le7«91
13821
le+694
1.0474
lel2é4?2
le0192
Ce9721
09270
0e99213
Ce9924
le4728
U0e93C0
UeRE61
1.2876
les275
1el073
1le7973
2e10R3
l.6808
262941
19224
le4572
lel43é
1.0497
Ce917:
0e3¢R8
Ue8812
CeQ€4ucz
1.,0052
1.1135
leD444
Ne8625
0.6720
De4819
064205
0es4121
De3474
064225
Ne317C6
Q0.3917
063835

"Ce3295

Ce3574

25



26

LT o 110
E AVG
0439569
04990
0.6004
0.7017
0.8038
0.9025
1.0N48
l.1068
lo2114
1.2153
l.4156
1.5179
1l.6209
17227
1.8217
le9294
2.,0315
241257
2622A7
22351
244313
2.5341
2464720
247355
2463230
249357
3.6441
3.1587
3.24°7
33470
3,470
3.,5790
3.6511
3.763¢
3.8809
3.9623
4.0897
442226
442151
444107
445095
4,0116
4,7173
42266
4,9398
5.0570
Sel784
523042
5¢4347
55701
57106
58564
6.0079
6.1654
662292
644995
666709
648616
T.0540
Te2547
Te4641

CEG SeT4 MEV

ON/CE AVG
19,5368
23.8615
21.3285
15,6650
20,9582
19,9575
16,0674
15,4845
14,7C52
10,6669

99,9165
9.9040
11.4157
Se5T44
29,3860
26,2281
2142545
646265
3,5578
1l.6690
0.8600
3.6015
3.,9697
50228
S+2C43
53199
4,0176
5.3816
S.4180
13.4147
29,0634
5062901
6265270
52.9664
43,0690
22.4188
541001
2.6C81
0.6698
1.9770
0.3839
2.8232
-0.0€42
-0.1265
-0.0642
«£701
-1.2305
0.0224
0.8146
-0.2864
-0.5916
-0,9231
-043939
-0.1586
0.0158
-0,2087
0+1549
0.,2337
0+4810
0.8459
-0.3143

S.0.

AVG
248476
3.1858
2.7427
2.2453
2.0988
1.9469
1.7146
1.6625
14607
1.5132
1.3513
1.3680
1.3576
1.4267
1.5980
1.5837
1.5288
1.2364
1.1702
1.1711
142792
1.0940
1.1846
1.0909
1.1479
1.1815
1.2789
1.2377
1.718C
1.2578
1.3999
2.3701
2.4823
1.7180
2.0506
1.5930
0.8412
1.1010
1.0640
l.1198
1.0208
0.9971
0.9631
09140
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

CONTINUUM NEUTRONS

LI &6 134
E AVG
03969
044990
066004
0.7017
0.8038
049025
1.0048
1.1068
l.2114
1.3153
le4l56
1.5179
1.6209
le7227
l.8217
1,9294
2.0315
201257
242267
243351
244313
245341
246430
247355
248330
249357
3.,0441
3.1587
3.2487
3.7430
3.4750
3.,579C
3.6511
3.7626
3.8809
3.9623
44,0897
442226
44,3151
44,4107
4,5095
44,6116
4,7173
4,826¢
4.,9398
5e057C
5.,1784
543042
Se4347
55701
57106
5.8564
6.0079
6.1654
6632292
64995
6.6769
6.8616
T.0540
Te2547
Teb4641

CEG SeT74 MEV

DN/CE AVG
212569
2642234
234147
21.7946
17.1447
12,7491
126571

7.0C72
10.8385
7.0094
9.1134
1925530
29.h 234
1646161
24217
0.5016
348291
209571
1.1537
3.2C69
- 34252
23047
3.7849
4.8683
Be6ETO
1l.6332
19.7¢24
47«0 267
751262
73.4884
28,5588
Se(1417
2.4427
le3226
le2541
O.]1238
-0.8869
3.2206
0.1355
0.3238
le3270
0.2068
-l.l621
0.7770
-l.2270
’2.4"1"’
-l.1415
0.A688
0.1C36
-0.1724
-0.7440
-0.0297
0.1534
-0,5532
-0.7650
-0.2549
0.3743
-0.0¢81
0.1841
-0.6900
0.0560

S.O.

AVG
3.5871
2.9769
2.5675
2.1935
1.9574
1.7609
1.5629
1.5078
1.2995
1.4699
1.3891
1.5772
1.6345
15590
1.3094
1.2733
1.5524
1.6806
1.9017
1.6702
1.7463
1.1619
1.2218
l.1538
1.1456
1.2027
1.3679
le7338
2.8286
1.9495
1.27329
1.1740
1.0532
0.7166
1.0636
1.0329
0.7015
1.1001
1.N666
0,9924
0.9408
0.9242
0.9659
0.9136
C.9528
1.0755
1.1292
0.9492
0.8054
Ue6T31
0.5750
0.4680
0.3970
0.4238
0.3510
0.3758
0.3910
0.3814
C.3605
0.3826
0.3702



LITHIUM 7 ELASTIC SCATTERINC 5.74 MEV LOS ALAMOS 1%67

LT7 ELASTIC CROSS SECTIONS INCLUDE 04478 MEV STATE

ALL CROSS SECTIONS IN MILLIBARNS PER STERADIAN OR MILLIBARNS TOTAL
VISUAL FIT CENTER OF MASS SYSTEM

COSINE OMEGA SIGMA OMEGA "

+1.0 667.0

+0.9 479.0

+0.8 345.0

+0.7 250.0

+0.€ 181.0

+0.5 130.0

+t0.4 95.0

+0.3 71.0

t0e2 64.0

+0.1 : 65.8

+0.0 68.8

-0.1 72.9

-0.2 77.9

=063 82.2

-0.4 85.0

-0.5 85.0

-0e6 8le7

-0.7 77.0

-0.8 71.0

-0.9 64.9

-1.0 58.3
ELASTIC SCATTERING DATA CENTER OF MASS LI 7 574 MEVY
COS OMEGA SIGMA OMEGA STANOARC OEVIATIONS

CeM, " CeM. RELATIVE ABSOLUTE
+0.828 379.0 13.0 19.0
+0.717 26640 9.1 13.0
+0.601 182.0 8e3 11.0
+0.473 121.0 55 T.3
+0e.167 64.0 3.6 4e5
-N. 144 751 462 53
-0e.466 85.3 4.8 6.0
-0. 765 T3.7 b4e2 502
INTEGRATEO ELASTIC CRDSS SECTION 1766 PLUS OR MIMLS 71 MILLIBARNS

LITHIUM 7 INELASTIC SCATTERING TO 4.63 MEV LEVEL LOS ALAMCS 67 5.74MEV

COS OMEGA SIGMA CMECA STANDARC OEVIATIONS
Ce M. CeM. RELATIVE ABSOLUTE
+0.707 11.3 l.7 l.7
+0,530 11.9 1.8 l.8
+0.355 10.7 le6 l.6
+0.173 8.7 1.3 1.3
-0, 209

INTEGRATZ0 CROSS SECTION (IF SHAPE IS SIMILAR TO L1’ 6
IS 114 PLUS CR MINUS 17 MILLIBARNS



28

SIGMA INELASTIC CONTINUOUS NEUTRONS LI7 Se T4MEV
LABORATORY SYSTEM

LAB ANGLE BIAS SIGMA BELOW S.D. SIGMA ABOVE S.0. SUM S0
30 OEG O«SMEV 8.5 4.3 38,2 6e6 4746 7.9
39 DEG 0+5VEV 106 53 27.7 S5eb6 38.3 T.7
47 OEG Oe4MEV 3.3 l.7 26.8 50 30.1 5.3
55 DEG O.4NMEV 6.0 3.0 28.3 be4t 34.3 £.3

72.50EG O.7VMEV 6.0 3.0 12.3 le2 18.3 3.2
90 OEG O«6NMEV 3.8 l.9 9.6 1.0 134 2.1

110 OEG O0.6VMEV 245 1.3 Tes 0.7 9.9 le5

134 OEG 0.6NMEV l.5 1.8 245 0.3 4.0 1.8

SeDes STANOARC OEVIATICNS ARE A8SOLUTE

RELATIVE ERRCRS ARE ABOUT 0.5 OF THESE

INTEGRATED CRDSS SECTION 224 PLUS OR MINUS 34 MILLIBARNS ABS.
VISUAL FIT LI7 CONTINUUM 5.74 MEV ALL CONTINUOUS NELTRONS
COS THETA LAB SIGMNA THETA LAB

+1.0 5le3
+0.9 . 45.8
+0.8 4045
+0.7 35.5
+0.6 30.7
+0.5 2645
+0.4 22.8
+0.3 19.8
+0.2 17.5
+0.1 1545
+0.0 13.8
-0.1 12.2
=062 10.7
-0.3 9,3
=0.4 8.0
=0.5 6.7
-0.6 5e5
-0.7 be&
-0.8 3.3
-0.9 2.2
-le0 le1



LI
E

7 Y
AVG
03969
04990
06004
0.7017
0.8N38
09025
1.004¢
l.10C66
le2114
lenl®>
ls4156
1.5!79
l.t 209
1.7227
1l.2217
19294
2.0315
241257
262247
243351
244313
2524}
240420
247355
2.R3230
249357
340044]
3.1587
5e24RT
3.3430
3447507
245790
3.6511
3. 763¢
2,8R09
39623
440897
42226
463151
444107
445095
4eb116
447175
448266
469298
540570
Sel 784
562042
564347
5¢5701
57106
548564
60079
61654
663292
644995
66769
68616
T.0540
Te2547
Tesbs]

CEG Se74 MEV

ON/CE AVG
-9.5463
42.5285
9545343
99.0539
7844479
38.2C86
213567
24,4124
15.8305
18,2077
2045497
17.6302
15.6524
15.2677
12.9244
12.1003
11.2782
11.3566

7.5733
8.3509
8.5381
9.7220
443855

8.9869

9.0118
8.7865
9.6252
9.6092
10.8972
11.0504
12,7723
14,2488
1648576
17.0267
18.7915
21.5234
277277
26,5492
4067937
44,1030
50.4C19
6445522
73.0433
969117
136.6291
155.1244
239.9166
397.5619
649.3107
751.0245
534.4164
22449333
3644992
l.5801
1.5036
0.2293
-0.8080
0.4873
0.3216
-0.3710

-0.2285

S.O.

AVG
Teb242
3.5009
3,6147
3.2178
2.8518
243962
2.0706
2.0910
1.8762
1.9859
1.8702
1.8712
1.8026
1.8701
1.8330
1.7173
1.8756
1.7180
1,5962
1.5177
1,7382
1.4571
l1.7182
1.6710
l.6101
1.5193
1.4228
1.3972
1.9217
l.4127
1.3904
1.9712
1.9636
1.3377
1.9499
2.0356
1.5207
2.3198
243526
2.5134
245852
2.8043
3.0005
3.3040
3,714l
4.1861
4.7794
5.9852
73345
7.8296
6.8549
4.8037
2.4476
1.0258
0.6446
0e5444
0.5092
0.4741
0.4130
0.4202

0.4360

CONTINUUM NEUTRONS

A

Lr 7
E AVG
03969
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
2.4315
2.5341
246430
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
443151
444107
445095
4.6116
4.71753
4.8266
4.9398
5.0570
5.1784
5.3042
544347
5.5701
5.7106
5.8564
6.0079
6.1654
6.3292
64995
6.6769
6.8616
740540
7.2547
744641

39

CEG S.74 MEV

ON/CE AVG
-19.,9901
53.3037
99,6267
85,0753
47.3436
22,4889
15.3566
17.4169
12.9449
14,3523
16,0269
14.1804
11.8378
10.2740
11.0449
11,1000
7.5087
11.4540
8.0801
7.7679
5.7227
6.0723
5.3410
4.,0942
7.3807
645697
6.4072
7.2859
8.9217
9.5732
12.6348
9.5762
14,8843
11.2191
18,7279
20.2C25
25,4127
32.9545
36,2402
41,2389
519253
60,1769
78.8885
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
-0,1837
0.7230
0.7662
0.5344

0.0839

Se0e

AVG
6.4543
3.4054
3.4084
29383
244402
2.1125
1.8858
1l,9116
le7214
1.8212
1.6640
1.7699
1.6368
l.7524
1.7041
1.5837
1.6959
1.5800
1.4603
1.3947
1.6970
l.31°51
1,5729

«5439
l.4381
1.3508
1.3025
1.2595
1.7975
1.2858
1.2900
1.7113
le7432
le1726
1.8251
1.8236

1.3299.

2.0517
2.1428
2.1838
23515

24863

2.7877
3.1024
3.3481
3.7345
4.4000
52600
5.7407
53027
4e2654
247993
15243
0.7767
0.6094
0.5439
0.5159
0.£543
0.4745
0.5197

0.4970

29



30

Lr 7
E AVG
02969
0.4990
0.6004
0.7017
0.8038
0.9025
1.0048
1.1068
l.2114
1.3153
l.4156
1.5179
1.6209
l.7227
1.8217
1.9294
2.0315
201257
242267
2.3351
2.4313
245341
246430
2.7355
2.8330
29357
3.0441
3.1587
3.2487
342420
3.4750
345790
3.6511
3.7636
3.8809
3.9623
4.0897
4.2226
43151
444107
4.5095
4.6116
4.7173
448266
4.9398
5.0570
5.1784
543042
5¢43%47
5,5701
5.7106
5.8564
6.0079
6.1654
6.3292
644995
6.6769

47

6.8616

7.0540
. Te2547

Te4641

CEG SeT4 MEV

ON/LCE AVG
22,2893
7646115
91.6256
59,0944
274434
17.7692
155615
16,5768
14,0938
13,1661
13,7537
12.6027
10,9255
11,0125

85143
T.1014
T.1530
646371
6+2352
44,5111
4.,3525
5.1201
51452
57104
441096
Se7242
445550
Teb424
849718
6.0837
10,4558
T.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
130,7090
2%7l.7117
316.1207
233,6005
100.0542
16,8993
1.2850
19040
’1.1 122
-0.,0033
0.6325
0.5274
0.6745
0.0966
0.87¢8

-0 .0“'

SeO0e

AVG
3.,6893
3.3460
3.,1768
244510
19652
1,8452
1.6604
1.,6905
1.5304
125955
14941
l.5279
1.4529
15191
1.4486
1.3589
l.4406
1.4070
1.2673
l,1738
l.5138
l.2163
1,4278
le3446
1,2157
1.1870
1.0920
1,0633
1.5586
l.1016
1.0795
14570
1.4747
1.0495
1.,4428
l.4813
l,1263
1,6783
1.7984
1.,9001
2.1743
23120
245563
27785
3.0242
3.5251
44,1883
4.5004
4,0430
3,2178
243222
l.5391
0.8672
0.5427
0.4764
0.4789
0.4166
0.3956
03982
0.3527

0.3999

CONTINUUM NEUTRONS

N

Lr 7
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
1.9294
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
5.0570
5.,1784
543042
5.4347
5.5701
5.,7106
5.8564
6.0079
6.1654
643292
644995
646769
6.8616
7.0540
1.2547
Te4641

55

CEG SeT74 MEV

ON/CE AVG
38.2191
80.5959
75.6858
33,9934
21.8038
1643640
11.8736
15.8032
16.3358
14.0554
13,2159
13,2822

9.2-518
9.1768
11.0203
9.5034
8.8104
4.4108
544522
56309
4,0001
3.8568
4,1326
59574
2.6130
3,5518
641496
5.0012
3.5237
52425
845243
846608
844396
11.5824
12.1144
15,1853
2045482
24,0686
32.5542
39,9323
52.9932
72.2274
854241
95.5964
123.6923
108.0503
180.6511
1365575
570297
13,6743
0.4812
-0.4712
0.8195
0.1403
-044575
0.0403
0.5512
-0.1738
03200
-0.3535
0.5727

S.D.

AVG
Se4614
3.3218
29637
241793
1.8998
1.7398
1.5860
1l.6369
Le4364
1.5418
1.3838
le4657
13555
1.3861
le3511
1.2980
1.3918
12758
le1926
l.1188
1.3848
le1562
13099
1l.2723
Lel715
1.0532
l.0114
1.0518
le4640
1.0604
1.0175
1.3873
1.3158
09507
13908
144075
1.0618
le6475
1.8540
149272
241671
24344
2.5111
266627
249106
33,2622
3.3790
3.0592
244231
1.9401
1.6003
le1425
0s7342
Q.4%4855
0.3702
0.4125
0.4207
030609
0.3923
0.3928
0.3615



LI 7 72.5 CEG  5.74 MEV
E AVG ON/CE AVG  S.0. AVG
043969 45,9276 3.8677
044990 4741434 3.0487
0.6004 18.2238 2.4051
0.7017 13.4808 1.9714
0.8038 8.8129 1.7475
0.9025 10.9442 1.6301
1.0048 14,4748 1.5296
1.1068 12.9426 1.5006
1.2114 11.9000 1.3478
143153 6.4108 1.3581
1.4156 9.4075 1.2862
15179 6.9088 1.3390
1.6209 6.,0127 1.1857
1.7227 4.1284 1.2131
1.8217 3.4434 1.1805
1.9294 44,5913 1.0930
2.0315 3.5007 1.1070
2.1257 2.7655 1.1122
2.2267 3.4758 1.0606
2.3351 641152 1.0500
2.4213 5.,0737 1.3491
2.5341 246447 1.0457
2464320 3.6454 1.1834
2.735% 3.3020 1.0617
2.8330 544902 1.0655
249357 2.4506 0.9872
340641 4,7319 0.9272
3.1587 4,328] 1.0084
3.2487 5.9126 1.3948
343420 5.3291 0.9847
3.4750 646940 0.9268
345790 9.1377 1.2939
3.6511 7.4014 1.1830
3.7636 11.1478 0.8959
3.8809 15.9715 1.4328
3.9622 2244790 1.5215
4.0897 37.854] 1.3132
442226 57.7814 2.1921
443151 59,6844 242066
4.4107 62.8831 242438
445095 62.2868 2.2230
446116 73.8904 2.3811
447173 85.3568 2.4725
4.8266 68.0834 2.2419
4.9398 «1.8077 1.8074
5.,0570 17.3481 1.3486
5.1784 5.6899 1.1977
5.3042 5.0480 1.2108
544347 -0.8219 1.2188
5.5701 -2.0378 1.1343
5.7106 -1.6103 0.8862
5.R564 -1.3932 0.6404
6+0079 -0.6932 0.5188
6e1654 -1.4152 0.3946
62292 -0.0134 C.3971
644995 0.5747 0.3997
646769 0.6148 0.3920
68616 0.4232 0.3801
7.0540 -0.2538 0.3647
7.2547 -0.1319 0.3502
7.4641 -0.4704 0.3610

CONTINUWM NEUTROKS

. b g

E AVG
0.3969
044990
0.6004
0.7017
0.8038
0.9025
1.0048
1.1068
le2114
1.3153
le4156
1.5179
1.6209
l.7227
1.8217
1.9294
2.0315
2.1257
22267
243351
244313
245341
2.6430
207355
28330
249357
3.0441
3.1587
3.2487
343430
34750
3.5790
3.6511
3.7636
3.8809
3.9623
4.0897
462226
443151
4.4107
445095
446116
4.7173
4.8266
4.9398
5.0570
5.1784
53042
S5e4347
5.5701
57106
5.8564
6.0079
6.1654
63292
64995
6.6769
68616
7.0540
Te2547
Tet641

90 CEG 5.74 MEV

ON/CE AVG
257469
17.9202
15.9589
13.5469
11.6201
10.6056
10.5891

6.0619
T.8498
6.5218
6.6391
3.1954
244519
0.6471
0.8324
245262
3.8442
246593
449514
2.8171
5S«7705
4,0087
445199
53538
51617
446970
41652
6.1804
943676
9.9428
13.3539
16.8238
23.0202
3646473
569294
62.0358
T70.6C06
85,3817
9445542
9443489
68.3261
33.2394
13.9170
3.5048
2.8523
-0.1871
1«6C70
-1.8692
-0.8399
0.9591
0.3207

1.0234 "

-042994
-0.3723
0.1529
0.0799
-0.0040
-0.2851
-0.3631
0.1502
-0.0036

S.0. AVG
3.5871
2.7239
2.3770
1.9709
1.7429
1.6517
le4811
1.4397
l.2471
1.2881
1.2213
le2440
1.1083
l.1435
1.0827
0.9996
1.0576
1.0286
l.0401
1.0323
1.2942
09993
1.0943
1.0514
1.0320
0.9419
0.9818
1.0264
l.4199
1.0358
l.03%4
1.5235
l.7034
1.3695
242053
22947
leb6711
245629
2.6539
245950
2.2219
l.6594
le2168
1.0024
0.8624
0.9300
09527
1.0480
0.987:=
0.8793
0.5603
0.4&R5
0.4190
0.2803
0.3306
0.3822
C.3812
0.3889
0.3407
0.3447
0e3455

31



32

LT 7 110
E AVG
0.3969
0.4990
0.6004
0.70Q17
0.8038
0.902¢
1.0048
1.1068
1.2114
1.3155
l.4156
15179
16209
1.7227
1.8217
1.9294
2.0315
21257
202267
243351
244313
245341
26430
27355
2.8330
29357
3.0441
3.1587
3.2487
33430
3.4750
3.5790
3.6511
3.7636
3.8809
3.9623
4.0897
442226
443151
4.4107
4.5095
446116
4.7173
4.R266
4.9398
5.0570
5.1784
53042
5.4347
5.5701
5.7106
5.8564
6.0079
6.1654
6.3292
6.4995
6.6769
6.8616
T.0540
Te2547

Te4641

CEG 5.74 MEV

ON/CE AVG
20,0254
18,9731
10.3808
10,2027
11.6835

9.4518
6¢5542-
63971
5.6861
2.3318
3.0739
3.9638
0.4920
4.8662
2.1913
3.5912
2.8651
246902
2.7047
248512
5.0881
«£465
T.0106
8.2578
Te3344
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
-0.5180
-0.2607
09404
0.4500

0.4435

S.O.

AVG
3.5607
249115
2.4418
2.0304
1.8601
1.7038
1.4903
1.4325
le2414
1.2792
1.1506
1.1737
1.0871
le1423
1.0632
0.9813
1.0804
1.0702
1.0720
1.1110
1.2891
1.0187
1.1773
1.0985
lel214
1.2086
1.3137
le3162
1.8887
l.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
09465
0.8486
0.7343
0.5786
0.4805
0.4706
0.4591
0.3757
0.4104
Ce4lls
0.3596
0.3652
0.3211

0.3614

CONTINUUM NEUTRONS

]

LY 7 134
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
1.9294
2.0315
2.1257
2.2267
2.335]
2443153
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
443151
444107
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
643292
644995
6.6769
6.8616
7.0540

12547
Te4641

CEG SeT4 MEV

ON/CE AVG
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
43272
242481
1.9095
4.1681
5.0418
6.5103
Te3418
10.7410
16.2294
2643980
43.0854
45,2228
5549044
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
-0e3462
-0.8607
-l.3614
0.3428
-1.2728
-1.0552
-0.8502
0.1491
N.1788
-0.3597
-0.4369
0.0916
-0.1191
0.2108
0.8804
-0.8452
-0.7528

S.O.

AVG

3.1848
25973
2.2386
1.8508
1.6917
1.5408
1.3518
1.3179
1.1572
1.2593
1le1775
le1654
l1.1008
1.1782
l.1747
1.1868
1.4020
1.5487
1.7878
l.5419
le€ 446
1.1304
1.2044
1.1200
l1.1252
1.2283
1.4091
1.6053
21971
1.66206
2.1986
3.2644
2.7556
1,2601
1.0857
1.0448
0.7410
0.9688
Ce9W679
0.9460
0.8675
0.8644
08662
0.8652
0.9109
1.0390
1.0446
0.8753
0.7016
0.5888
0.5258
Oe4416
0.3680
0.3998
0.3399
0.3655
0.3320
0.3651
0.3720
0.3420
0.2935



LITHIUM & ELASTIC SCATTERINC

I
Te5 MEV LOS ALAMOS 1967

I

AtL CRDSS SECTIONS IN MILLIBARNS PER STERADIAN OR MILLIBARNS TOTAL

VISUAL FIT CENTER CF MASS
NOVMEGA

co

ELASTIC SCATTERING DATA
SIGMA OMEGA

CO0S OMEGA
Ce M
+0, 706
+Ne456
+Ne 144
-0.168
-Ne 486
-0, 786
INTEGRATE

SINE.

+1.0
+0.9
+0.8
+0.7
+0.6
+0e5
+0.4
+0.3
+0.2
+0.1
+0.0
=061
-0.2
-0e3
-0e4
-0e3
Q.6
=07
-0e8
-0.9
-le0Q

CeMe
196.0
74.1
274
2448
24,7
26.4

SYSTEM
SIGMA OM
674.0
440.0
+ 290,0
191.0
128.0
87.5
60.1
41.8
30.5
26.0
2540
2449
24.8
2447
2406
24.9
25.3
26.0
2649
27.6
2846

EGA

CENTER OF MASS LI &€ 7.5 MEV
STANOARC OEVIATIONS
RELATIVE ABSOLUTE

O ELASTIC CROSS SECTION

6.q

9.8

=
D ~~NO >

194 PLUS OR MINMLS 48 MILLIBARNS

LITHIUM 6 INELASTIC SCATTERING TO 2.18 MEV LEVEL LOS ALAMCS 67 T7.5MEV
STANDARL LEVIATIONS
RELATIVE ABSOLUTE

COS OMEGA
Coe M
+Ne 689
+Ne 427
+0,107
-0.206
-N,518
-Ne. 803
INTEGRATED
VISUAL FIT
COS OMEGA
+1,.,0
+0.9
+N,8
+0.,7
+Ne 6
+0e5
+Ne &
+Ne3
+0.2
+0,1
+0e.0
’nol
-Ng2
-0e3
-0e4
-0e5
’0.6
’no7
-0.8
-0.9
-1.0

SIGMA OMEGA

CROSS SCCTIOA

C.M.
16.0
l4.4
13.2
lle4
" Te8

7.4

149 PLUS OR MINUS

CENTER 0OF MASS SYSTEM

SIGMA CMEGA

17.3
17.1
16.8

1.6
le4
le3
lel
0.8
0.7
15 MILLIBARNS
LI 6 7.5 2.18MEV LEVEL

33



STGMA INELASTIC CONTINUDUS NEUTRONS LI 6  7.5MEV
LABORATORY SYSTEM

LAB ANGLE BIAS SIGMA BELCW S.0. SIGMA ABOVE S.0. SUM
39 O0EG O0.5MEV 4.8 2e4 57«4 6.3 62.2
55 O0EG O0.4VMEV 545 2.8 62.0 6.8 67.5
72.50EG O0.5FMEV 10.0 5.0 4643 5.1 56.3
90 OEG O0e.6VMEV 8.8 bebt 31.3 3.4 4Cel

110 DOEG OWSMEV 6.6 3.3 2646 29 33.2

135 O0OEG 0Oe.4MEV 3.0 l.5 23.6 246 2€46

S«0. STANDARC OEVIATICNS ARE ABSOLUTE

RELATIVE ERRORS ARE ABOUT 0.5 OF THESE

INTEGRATED CROSS SECTION 569 PLUS OR MINUS 57 MILLIBARNS
VISUAL FIT LI6 CCNTINUUM 7.5 MEV ALL CONTINUDUS NEUTRONS

COS THETA LAS SIGMA TFETA LAB
+1.0 69.4
+0.9 69.0
+0.8 68.0
+0.7 66.2
+0.6 64.C
+0.5 61.0
+0. 4 57.9
+0.3 5440
+0.2 50.C
40,1 4644
+0.0 43,0
-0.1 39,7
-0.2 36.6
-0.3 33,9
-0e 4 31.3
’005 29.3
-0.6 27.9
-0.7 27.0

" -0.8 2645
-0.9 26.0

-1l.0 26.0




LT 6

E AVG
0.3961
0.4981
0.5997
0.7002
0.8031
0.9084
1.0105
1.1073
1.2059
1.3105
1.4127
1.5181
1.625%
1.7216
1.8148
1.9158
2.0254
2.1290
2.2245
2.3265
244357
2.5325
246356
2.7447
2.8371
2.9342
3.0365
32,1441
3.,2576
3.3774
3.4714
3.5698
3.6720
3,7791
3.8905%
3.9676
4,0881
44,2135
4.3005
4.3903
4.,4829
4,5785
4.,6771
447790
44,8843
449920
'5.1055
5.,2217
52420
S5e6665
545955
547290
5.8672
6.0108
6.1595
6.2139
6e0741
646605
642134
6.9931
7.1801
T7.3746
7.5772

39

CEG Te5
ON/CE AVG
149.1517
15.8366
18.0420
16,0689
16.9865
16.8942
16.8432
17.2125
16.1853
16.6273
13.6792
1443466
14.0348
14,5801
14.6171
12.8163
11.8914
13.1995
11.53261
12.2225
10.5711
12.5805
11.3368
11.9260
10.6789
12.5€16
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
42.8392
46.4C26
4042455
24.8289
15,5754
12.1623
11.3089
12,2936
13.3515
16.5028
207361
23.3921
32,7217
50.6730
108.1926
230.,9159
357.6194
284.6084
106.7485
13.6746
-3.0741

MEV

S.0.

AVG

5.5646
2.0410
1,5298
1.3220
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
0.8663
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
241579
2.0283
1.5262
1.1238
0.7579

iCONTINUUM,NEUTRONS

LI 6 55

CEG Te5
ON/CE AVG

-2.9933
268040
23.5370
23.0982
21.4867
19.6193
19.4646
17.8005
20,1542
18,1397
16.8063
18,4671
17.3493
17.3474
15.7274
16.0066
16.2417
15.4052
16.2C85
14,5693
l4.1412
13.8418
12,9633
12.5702
12,3946
10.6862
10.4396
11.4420
9.9606
10.5927
9.4539
9.6999
8.7101
10,4593
11.4522
14,6831
20,8581
31.3387
36.5068
42.1314
35,8554
22,9857
11.4576
T.5631
S.7646
5437390
541493
4.9638
7.0357
T.9360
9.6R62
12.8755
17.8178
31.8817
59,9595
103.2318
126.6639
8l.2221
27.8141
T.6574
2.0170
-0.0221
0.5732

MEV

S.0.

VG
4,6870
1.5648
le1654
l.0164
0.8559
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
C.7707
0.5902
0.7105
0.6592
Ce.6228
Ce5651
Oeh644
0.5326
0.5205
046975
N.4842
0e6746
0.4728
0.6877
0.7115
0.5617
0.9057
049540
Ce9644
0.9004
0.7479
Ce6408
0.5520
0.5280
0e5342
Ce5145
0.4£98
04826
0.4970
0.5122
0.5647
0.6137
0.7206
0.9077
le1191

" 1625320

1.0422
0.7287
0.6158
0.5951
0.4807
0.2785

35



36

LI 6
E AVG
03961
0.4981
0.5997
0.7002
0.8031
0.9084
1.0105
1.1073
1.2059
1.3105
le4127
1.5181
1.6253
1.7216
l.8148
1.9158
20254
2.1290
242245
243265
244357
2.5325
2.6356
2.T7447
28371
29342
3.0365
3.1441
3.2576
3.3774
3e4714
3.5698
3.6720
3.7791
3.8905
3.9676
4.0881
4.,2135
443005
442903
4.4829
4.5785
446771
447790
4.8842
469930
5.1055%
5.2217
53420
544665
55955
57290
5.8673
6.0108
6.1595
6.3139
6e4741
6.6405
6.8134
6.9931
7.1801
Te3746
Te5772

72.5 CEG Te5

ON/CE AVG
35.2818
29.7219
2644329
23.1856
21.3840
19.4553
19.5630
19.1622
17.4559
16,0577
17.3533
164423
17.3864
16.3989
16.0210
14,7591
14,6947
13,7793
13.3534
10.9676
10.6650
10.5278
10.3914
9.32910
8.1695
8.8€08
T«7552
7.9339
8.2128
8.8983
10,6272
13.7976
18,3522
2643226
333269
32.9903
21.2859
846497
4.9017
4.,2737
203937
3.0453
29983
27552
3.1234
3.2696
4.2850
4.7599
8.8454
14,2280
24.0710
39.7166
47,5079
33.9589
16.3411
6.8115
2.3003
1.8044
0.6928
0.0326
-0.0722
’002093
0.12328

CONTINUWM NEUTRONS
o

MEV . YR LI 6 90 LEG 7.5
S<0. AVG T E AVG ON/CE AVG
2.8782 ' 0.3961 47.7740
1.5240 . 044981 25,7869
1.1352 0.5997 22,6915
0.9923 0.7002 19.3513
0.8154 0.8031 18.2530
0.7628 0.9084 15.8466
0.7433 1.0105 15.0336
0.7707 . __1.1073 16,7313
0.7124 A i.2059 15.1718
0.6922 1.3105 15.3988
0.6983 1.4127 14,0842
0.6649 1.5181 1444765
0.6908 1.6253 13.7462
0.7531 -  l.7216 13.0279
0.7296 1.8148 12.4€45
0.6713 1.9158 10,0749
0.6130 2.0254 10.9034
0.6635 2.1290 8.8243
0.6330 2.2245 9.6309
0.6005 2.3265 846942
0.5732 2.4357 8.8924
0.6648 2.5325 5.9994
0.5240 2.6356 6.0621
0.6090 2.7447 S.6710
0.5663 2.8371 6.9737
0.5238 2.9342 7.1023
0.4985 3,0365 7.1788
0.4956 3.1441 10.5750
04794 3.2576 17.4451
044640 3.3774 24,5345
0.6620 3.4714 30,7085
0.4932 3.5698 22.1586
0.7530 3.6720 10.1231
0.5851 3,7791 4.8864
0.8979 © 3.8905 2.4798
0.8934 3.9676 2.4893
0.5504 4,0881 1.5785
0.6285 . 4,2135 1.7094
0.5520 4.3005 2.3031
0.4987 4.3903 246960
0.4801 444829 2.6712
0.4662 4,5785 2.4421
0.4610 4.6771 3.4205
0.4683 447790 641667
0.4601 4.8843 10.8804
0.4673 4.9930 17.2698
0.4819 5.1055 28,7818
0.4899 5.2217 38,6080
0.5288 ‘ 5.3420 4044336
0.5884 544665 2846297
0.6899 5.5955 11.9486
0.7917 5.7290 3.9762
0.8335 5.8673 2.4C07
0.7082 6.0108 1.0347
0.5469 641595 0.5068
0.4332 6.3139. 0.2733
0.3826 6.4741 -0.4081
0.3947 | 646405 0.3879
0.4256 I 6.8134 -0.0986
0.4271 ., #9931 -0.1312
0.3741 . ... T.1801 -0.3171
0.2898 . 03746 -0.0670
0.2185 ' 7.5772 -0.0224

MEV
S.0. AVG
27464
1.4912
l.1366
0.9839
0.8142
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
044630
0.5359
0.5007
0.4869
0.4847
0.5081
0.5642
0.6135
0.9173
0.5765
0.6463
Oe4l44
045669
0.5999
0.4197
0.5896
0.5755
0.6081
0.6119
0.6139
0.6122
0.5970
0.6022
0.6321
0.7130
0.7791
0.7835
0.6684
0.4855
0.3763
0.3581
0.3402
0.3060
0.2879
0.3110
0.3554
0.3707
0.3382
0.2565
0.2052
0.1656




LI 6 110
E AVG
0.2961
0.4981
045997
0.7002
0.8031
0.9084
1.0105
1.1075
l.20%9
1,3105
ls4127
l.5181
le6253
l.7216
l.8148
1,9158
20254
241290
242245
23265
204357
245325
26356
247447
28271
209242
3.00365
3.1441
3.2570
3.3774
3e4714
3.59698
36720
3,7791
3.,890%
3.9676
440481
402135
443005
442903
44,4829
4 o5 TRE
446771
447790
4eRBG3
449930
5.10%5
52217
542420
Se& b5
545955
57230
5.8673
60108
601595
6.3139
beaT4]
be4 N5
6.8134
669931
7.1801
Te3746
Te5772

CEG Te5
UN/CE AVG
30,4344
20,0127
18.6581
17.1812
15,8094
15.2227
14,5306
14,8969
14.889%
12.2942
12,0089
10.2957
9.3446
9.4377
9.2837
9.4631
9.0966
5¢4437
58962
56910
5.8270
57040
6.1191
9.1619
14,5242
20,9345
22.0087
11.3710
4,0652
2.4840
248942
25855
245431
1.8906
2.1459
2.1875
3.,2578
542354
S.7431
10.4063
19,1517
33.8581
42,7909
42.1839
258595
10,0060
3.1672
1.9955
1.2189
0.7777
0.2405
0.4758
0.3216
0.1350
-0.0983
Oel244
0.5955
-0.0771
-0.3681
-0.,2927
0.2301
-0.2768
0.2945

MEV
Se.0. AVG
24421
1.4176
1.0644
0.9044
0.7668
0.7221
0.6927
0.7009
0.6410
0.6196
0.6253
0.5888
0.6112
0.6141
0.5797
0.5373
0.4928
0.5170
0.5017
0.4796
04620
0.5569
0.4300
0.5291
0.5702
0.6210
0.6299
0.5111
04175
0.4009
0.5681
Ce4037
0.5697
0.3994
0.5710
0.5598
0.2618
0.5169
0.5163
0.5711
0.6763
0.8080
0.8779
0.8444
0.6805
0.4758
0.3512
0.3053
0.3000
0.3107
0.3046
0.3323
0.3223
0.2913
0.2731
042667
0.2936
0.3103
0.2826
0.2437
0.2085
0.1848
0.1622

CONTINUUM NEUTRONS

SLUTT AL 6 135

A

E AVG
" 0.3961
044981
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
2.1290
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
442135
4.,3005
443903
4.4829
4,5785
4.6771
4.,7790
4.8843
4.9930
5.1055
5.2217
5¢3420
544665
5.5955
5.7290
S5.8673
6.0108
6.1595
6.3139
64741
6.6405
6.8134
6.9931
7.1801
T.3746
7.5772

CEG Te5
ON/LCE AVG
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
1041138
18,0632
20,0946
T.6068
3.2898
l.2111
1.8880
24189
1.9876
244510
242789
2.7240
29317
404933
64615
9.4:18
10.6137
»1e3022
40,5182
17.8292
6.1679
3.3228
2.0728
1.1545
049243
0.7545
0.2640
0.0525
0.5341
-0.0437
-0.0163
Oea741
0.0536
-0.3667
0.3109
0.198%
-0.5812
0.2583
-0.1448
-0.0712
Q.1723
-0.2801
0.0045

MEV
S.0. AVG
24134
1.4078
1.0357
0.9026
0.7725
0.7208
0.6982
0.7137
0.6555
0.6390
0e.6465
0.6289
06600
0.6532
0.6364
0e6134
Geb421
0.8657
1.0760
0.89°4
06940
0.7802
0.5825
0.5203
Oe4404
0e4110
0.3970
0.3701
0.2496
0.3401
C.4890
Ce3E50
0.5199
O.4025
Le=982
Ceh230
0.5878
Ge9804

0.87179 -

05575
0.5320
Oes415
0.3918
0e3420
0.32¢8
Cec979
0.3021
0.3058
Ce3257
0.2386
0.2503

« 2598
Ce2541
0.2991
Ue2740
Ce2987
Ce3535
0.2852
0.2029
Ce2123
0.1920
0e1772
Uel568

37
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LITHIUM 7 ELASTIC SCATTERING 7.5 MEV
LI7 ELASTIC CROSS SECTIONS INCLUOE

LOS ALAMOS 1667
0.478 MEV STATE

ALL CRDOSS SECTIONS IN MILLIBARNS PER STERAOIAN OR MILLIBARNS TOTAL
VISUAL FIT CENTER OF

cn

SINE
+1.0
+0.9
+0.8
+0e7
+0.6
+0.5
+0e4
+0e3
+0.2
+0.1
+0.0
0.1
=062
’0.3
-0e 4
-0e5
-0e 4
-0e /
-0.8
-0.9
-le.0

OMEGA

MASS

ELASTIC SCATTERING DATA
SIGMA OMEGA

COS OMEGA

C.M.
+0.717
+0.473
+0.167
-0e144
-0.466

-0 775

INTEGRATE

D ELASTIC CRDSS SECTION

CeMe
249.0
105.2

51.0

52.8

54.7

49.0

SYSTEM
SIGMA OMEGA
657.0
467.0
330.0
231.0
164.0
115.0
80.5
6048
52.1
50.8
51le.2
5261
53.7
S4e4
5448
54,6
53.2
5l.2
48.1
4440
39.7

CENTER OF MASS

LI 7 75 MEV

STANDARC OEVIATIONS

RELATIVE

A8SOLUTE

MINLS 61 MILLIBARNS

LITHIUM 7 INELASTIC SCATTERING TO 4.63MEV LEVEL LOS ALAMCS 67 7.5MEV
STANOARC OEVIATIONS

COS OMEGA
Ce Mo
+0.661
+0.382
+0.050
-0e 265
-0.5¢5
-0e 827
INTEGRATED
VISUAL FIT
COS OMEGA
+1.0
+0.9
+0.8
+0.7
+0.6
+0e5
+0.4
+0.3
+0.2
+0.1
0.0
-0.1
-0e2
-0.3
’Oo"
-0.5
-0.6
-0.7
’0.8
«0.9
-1le0

SIGMA OMEGA

CeMe
10.7
11.9
14.2
10.3

6e9

4.7

CROSS SECTION

CENTER OF MASS SYSTEM

SIGMA OMEGA

9.7

9.9
10.2
10.5
11.0
11.5
12.3
13.2
13.3

WHPPVO~Y®O®O
e e o 0 o o o
=N OO~y ~ND

RELATIVE
1.0

122 PLUS OR MINUS
LI7T TO

ABSOLUTE
lel

C O+

2
4
0
7
5
1

2 MILLIBARNS
4e63 STATE T.5VEV



SIGMA INELASTIC

LABORATORY SYSTEM

LA8 ANGLE
39 DOEG
%5 OEG
72.50EG
90 OEG

110 DOEG

135 OEG

SeOs STANOARC OEVIATIONS ARE ABSOLUTE
RELATIVE ERRCRS ARE ABO0UT GC.5 OF THESE

INTEGRATEO CROSS SECTION

81AS
1.0MEV
O.5VMEV
O.5NMEV
O<SNEV
O+4MEV
O+4VNEV

SIGMA B

CONT INUDOUS NEUTRONS

E
8.8
4ol
3.6
3.6
4.1

4el

VISUAL FIT LI7 COANTINUUM
COS THETA LAB

+1.0
+0.9
+0.8
+0.7
+0. 6
+0.5
+0.4
+0.3
+0.2
+0e1
+0.0
-0.1
-0.2
-0e3
-0s 4
-0.5
-0 6
-0es7
-0.8
-0.9
-1.0

SIGVMA THETA LAB

38e¢
3844
38.0
36.8
34.8
30.8
27.2
25.0
23.6
2244
2le4
20e6
20.0
19.4
19.0
18.4
18.0
17.7
17.4
17.1
16.8

LOwW

LI7

SIGMA ASBOVE

24.8
33.4
21e5
17.3
16.3
13.6

PLUS OR MINUS
ALL CONTINUOUS NEUTRONS

SUM

33.6
37.5
25.1
2C.9
20.4
17.7

37 MILLIBARNS
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ko

LT 7
E AVG
0.3961
0.4981
05997
0.7002
0.603]
0.9084
1.01905
1.1073
l.2059
13106
le4l27
lef181
le 263
l.7216
l.A148
l.49158
2401254
2.1290
22245
243265
244357
24%325
246356
267447
2.8371
29342
340365
3.1441
342570
3.5774
3.4714
3.5698
3.¢720
37791
3.8905
3.967¢
4.,0881
402125
4.2005%
4,4903
4.4R29
4.5785
G4.67T1
47790
4.8843
449930
5.1055
52217
53420
5.4665
545955
57290
5.8673
6.0108
6.1595
62139
6.4741
6.6405
6.8134
649931
7.1801
Te3746
Te5772

39

CEG Te5
DN/CE AVG
93.1072
l.4917
2.1800
2.2834
3.9451
6.3174
Te4 247
82611
9.0117
10.4514
9.0803
9.6027
9.9741
12.4085
12.6546
14,9850
15.9593
20.6816
32.5235
50,7327
5l.6036
32,0944
15.6855
T.2254
4.,0058
5.8414
6.0547
6.3534
57163
6.0323
6.3886
643914
6.7360
6¢1299
6.3180
6.8075
8.8820
11.1361
12.0806
12,4094
10.3510
10.3857
8.9978
9.2820
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
41.2249
402663

ME
S.O.

v
AVG

5.2187
1.9078
1.4108
1.2148
1.0271
0.9624
0.9197
0.9463
0.8848
0.8677
0.8837
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
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APPENDIX B

ENERGY SPECTRA

The laboratory cross sections in mb/sr-MeV, on
a log scale, are plotted versus scattered neutron
energy.,

In these spectra the elastic and inelastic
scattering peaks have not been corrected for multi-

ple scattering and attenuation. These spectra are

intended to show the continuum neutron distribu-
tions, which have been corrected properly. The
error bars are statistical standard deviations
only.

The extrapolations below the cut-off energy
are not shown. The procedure for such extrapola-

tion is discussed in the text.
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APPENDIX C

ANGULAR DISTRIBUTIONS

The visual fits to the differential cross sections for
inelastic scattering are given as functions of cos Q
in the center-of-mass system. The distributions for

continuum neutrons have been integrated over energy.



65

811 Inelastic Scautsring 1o 2.18 MeV
lLevel 7.5 MoV
- T

S11 Inclastio Scattering to 2.16 MeV 511 Inelastic Scattering to 2.18 MsV
Lavel 4.83 MoV Leve! 5.74 MeV
e

A ik
@ i

i, "

ITA (U G RIT il
A WIH t

: 5
0.2 -C.b -l.e
Cos g 39 ps? R




09

7LI lmelastio Scattering to 9.478 MeV 7L Inelastio Su‘m;h“u?vl.“ MaV

hﬁlF.Imbll-.« I
#

a2

(4] i1
e il
=y T

wila

;

-0 0.8 0.2 -0.2 -0.8 -1c

i.0 c.6 0.2 9.2




I

81f Covtlouum Neutrons 7.5 MeV

611 Continuum Neutrons 4.83 MeV 814 Contiouum Neutrona 5.74 MoV .

G T H m] 2 i) |:N :ul”l g :

Riri iR . AN el S
|

3] 1 H
G L

e (T

A0 HE
AT




711 Conttavem Newiroms 5.74 MeV

"Lt Comtiacura Newtroos 7.5 Mev
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