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AN ANALYSIS OF (n, 2n) CRQSS—SECTION MEASUREMENTS
FOR NUCLEI UP TO MASS 238 :

by
W. G. Davey, R. W. Goin,
and-J. R. Ross

ABSTRACT

All suitable measurements of the energy dependence of
. (n, 2n) cross sections of all isotopes up to mass 238 have been
analyzed. The objectives were to display the quality of the mea-
sured data for each isotope and to examine the systematic de-
pendence of the (n, 2n) cross section upon N, Z, and A. Graphs
and tables are presented of the ratio of the asymptotic (n, 2n)
andnonelastic cross section to the neutron-asymmetry param- '
eter (N - Z)/A. Similar data are presented for the derived nu-
clear temperature, T, and level-density parameter, @, as a
function of N, Z, and A. '

This analysis of the results of over 145 experiments on-
61 isotopes is essentially a complete review of the current sta-
tus of (n,2n) cross-section measurements.

I. INTRODUCTION

In a D-T fusion reactor, one neutron is produced for each tritium nu-
cleus destroyed and, in a self-sustaining system, it is essential that this neu-
tron be used to breed additional tritium by reactions in éLi and "Li. To
achieve this end, a breeding blanket containing lithium in some form must be
wrapped around the fusioning region (plasma or pellet), and this blanket must
not only allow a tritium breeding ratio greater than unity, but must also permit
efficient removal (as heat) of about three-fourths of the energy generated in
the fusion reactor and contribute substantially towards shielding. The inability
in practice of surrounding the fusioning region completely results in leakage
losses, and neutron capture in structural and coolant components causes addi-
tional losses. Clearly, the initial single neutron per fusion must be multiplied
to satisfy these and other sources of loss, and (n, 2n) reactions in the blanket
generally provide the multiplication mechanism.

In a given projected fusion-reactor design, only a limited number of
isotopes are included, but there are many existing projected designs and many
more will undoubtedly evolve as fusion-reactor studies progress. Consequently,



there is a clear need for reasonably accurate knowledge of (n, 2n) cross sec-
tions for a wide range of isotopes. Such high-energy cross sections as these
tend to be incomplete both in the energy range covered and in the number of
isotopes studied; furthermore, the many measurements obtained over the past
two decades are, superficially at least, more characterized by their differences
than by their agreements. Additionally, the fact that the resulting nucleus may
often decay in more than one way can mean that some apparently good mea-
surements are only measurements of part of the (n, 2n) cross section. A well-
known example of this latter case in fusion-reactor studies is that of niobium,
where the earlier data used were in error by a factor of more than two.

A possible solution is, of course, to attempt to establish the system-
atics of the behavior of (n, 2n) cross sections. In this way, incomplete or er-
roneous measurements may be identified, measurements made on different
isotopes may be used to supplement each other, and, finally and hopefully,
good predictions may be made of cross sections even where they have not been
measured. This approach has been used many times but has not, in general,
addressed itself to a wide range of data. In fact, as we discuss in the next
‘section, some widely used calculations are based upon an important early
study which necessarily examined a limited range of experimental data. Con-
sequently, although the conclusions of these studies are not necessarily in
error, the experimental verification is limited and the degree of elaboration
used may not introduce significant improvement in the accuracy of prediction.

The intent in the present work is to extend the range of the experi-
mental work studied to cover essentially all the experimental data available
up to mass 238. We have also introduced some modifications and hopefully
improvements over earlier work, but the prime objective has been complete-
ness and not sophistication. In fact, we should state at the outset that our work
indicates a considerable degree of confusion and even contradiction and does
not provide sufficiently accurate predictions of (n, 2n) cross sections for all
materials of fusion-reactor interest; one of our conclusions is that further
experiments are needed. However, we believe that certain broad trends are
confirmed, the existence of magic-number effects is examined, and, at mini-
mum, a complete status report is provided with benetfit to future studies.

II. OUTLINE OF THE PRESENT STUDY

This work consists of the study of the energy-dependent (shape) mea-
surements of (n, 2n) cross sections.

The pioneer work in the elucidation of (n, 2n) systematics was per-
formed in Los Alamos in 1961 by Barr, Browne, and Gilmore! in their analysis
of the measurements of Prestwood and Bayhurst® and one measurement of
Knight, Smith, and Warren.® The data (for 15 isotopes) were chosen on the
basis that they were recent, covered an extensive energy range, and were .



performed in the same laboratory using consistent experimental methods.
These conditions offered a good possibility of identifying systematic behavior.

- Barr, Browne, and Gilmore fitted each set of data assuming the statis-
tical model was applicable and that the level density was described, first, by
‘ the Fermi-gas model and second by
100, grrrrrereprersrreseprerreseeny . r i s an alternative formula including the
CU-85 P 61 (588) E pairing energy. In the fitting pro-

b 1| ougt 040 MEV L cedure, data points for energies above
OubN. 2N) = 1066.6¢ 1 the (n, 3n) thresholds were not included
2N ] . ) )
st G2 = 7224.01 3 and each (n, 2n) cross section was ex-

3 trapolated to a constant, asymptotic

- value, OASY M’ which was equated to

] the cross section for any compound

3 nucleus decay by neutron emission.*

3 In this procedure, the value of the

3 level -density parameter, @, was de-

3 termined by the shape of the cross

3 section as a function of energy, but
not by the absolute values of the cross
sections. The asymptotic cross sec-.:

T (N, 2N)-MILLIBARNS

tion was, of course, dependent upon
] FITTED  DATA 3 the magnitude of the measured values:
0. LINE  POINT 3 .
o —— '« EXPERIMENT 1 and also, to a varying degree, upon
o 0 AOJUSTED EXPT.J the choice of fitting formula and the
3 fitted value of @, depending, in part,
1 . . . . % 3 ~upon how near the highest-energy

%0 1 12 17 18 19

ENERGYCHEY) ° measured points approached an

asymptotic value (see Fig. 1).
Fig. 1. Typical Fit of Data to the Constant~
temperature Nuclear Model. ANL Implicit in the fitting formula
Neg. No. 103-B11676. was the assumption that the compound-
nucleus -formation cross section was
constant over the energy range of the measurements. The formula also as-
sumed that the inelastic and the (n, 2n) reactions are competitive, and that -
reactions competing with the (n, 2n) cross section are either constant over the
range of the measurement, or are negligible.

~Using the Fermi-gas formula, Barr, Browne, and Gilmore found that
the level-density parameter was reasonably well described by

@ = A/13 MeV7!, A - (1)

where A is the target mass number for nucl.ei between the lowest mass studied,
40, and about 120, but that a modified formula

*The asymptotic cross section for any neutron emission from the compound nucleus was denoted by o(n, M) in
Ref. 1,



@ = 10(1 - 1.49e%0"A) MeVv™! ' - | (2)

had to be used to include the single additional point (®*®U) above mass 120
(see Fig. 2). '

14 T T T T T T 7 T L

a=10{1-1.49€7°°"™)

1 L ! - I J
40 60 80 100 120 140 160 180 - 200 220 240

A

Fig. 2. Correlation of the Level-dehsity Parameter, o, from the Least-squares
Calculations with Target Mass Number, ANL Neg. Nu, 103-B11667,

Perhaps even more importantly, they found that the ratio °ASYM/°ne’
where 0, is the nonelastic cross section (equated to the compound-nucleus
formation cross section), was well described as a function of the neutron ex-
cess parameter (N - Z)/A by the empirical relationship (see Fig. 3)

g
ASYM =1 - 1.754e‘18.l4(N-Z)/A. . (3)

ne

Only one experimental point deviated significantly from the curve
shown in Fig. 3, and this could plausibly be attributed to errors arising from
the uncertainty in the decay scheme of the relevant isotope.

"~ In deriving this formula, they assumed thal ope was not dependent on
energy and was given by the formula of Flerov and Talyzin,* namely °

0pe = m(0.12A'" 4 0.21)? barns. | (4)

This formula was derived in 1957 and was based entirely upon measurements
at and near 14 MeV.
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Fig. 3. Empirical Correlation of the Least-squares-fixed
Parameter O5s5ymDs2n). ANL Neg. No. 103-B11578.

We have described, the work of Barr, Browne, and Gilmore in some
detail because it is the basis of our own and other studies of (n, 2n) system-
atics. Here we must note that the empirical relationship for o pgvyps defined
by Eqgs. 3 and 4 is strictly valid only for the particular formulas used by Barr,
Browne, and Gilmore, and the level-density parameters given by Eq. 1 or 2.
Thus, for example, the widely used study by Pearlstein® (recently extended to
include other reactions®), which uses the relationships of Egs. 3 and 4 but, for
example, level-density formulas not derived from (n, 2n) measurements, and
which include shell effects (and differing in Refs. 5 and 6), includes this
inconsistency.

Our own work is closely based upon the work of Barr, Browne, and
Gilmore, but differs from it in the following respects:

1. We have used the many measurements of the nonelastic cross
section to allow for the significant decrease that occurs at energies above
about 14 MeV.

2. We have analyzed essentially all the measured (n, 2n) energy-
dependent data available up to mid-1973. The data obtained in each experiment
were analyzed separately to avoid sources of error arising from mixing in-
consistent data and included about 15U sets of data for over six isotopes.
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3. We have fitted two formulas, based on a constant-temperature
model and a level-density formulation. The level-density formula is some -
what simpler than that used by Barr, Browne, and Gilmore.

4. We have not included in the analysis any data points that lie close
to the (n, 2n) threshold, since we believe that uncertainties in the neutron en-
ergies could give inordinate errors in the fitted parameters if these data points
are not deleted. As with Barr, Browne, and Gilmore, 'all data points at and
above the (n, 3n) threshold are deleted. '

The sources of data included all traceable sources up to and including
the 1973 Supplement to the CINDA Index.” The microfilm data listing prepared
by Livermore® was very valuable in the data search, and references to that
file are included in the sources given later.

III. ENERGY DEPENDENCE OF THE NONELASTIC CROSS SECTION

As discussed in the previous section, analyses of (n, 2n) cross sections
must make some postulate regarding the energy dependence of the compound-
nucleus formation cross section (or nonelastic cross section), and in all prior
analyses, it has been assumed that this is not energy-dependent. This assump-
tion is certainly incorrect, since measurements exist that show that this cross
section decreases significantly in the 15- to 20-MeV range, the energy of the
onset of the decrease being less for lower-mass nuclei. Since (n, 2n) reac-
tions lie largely in this energy range, significant errors can be made by not
including this effect for medium- and low-mass nuclei, although the effect is
small for high-mass nuclei.

The procedure we have adopted here is to collect and analyze all avail-
able measurements of the nonelastic cross section in the range of about 10-
100 MeV and obtain empirical fits to these data as a function of neutron energy
and target mass. The parameters entering into these fits were then plotted,
and smoothed functions of these were used to correct for the energy and mass
dependence. Details of these latter are given in Sec. IV.

The experimental data available are very numerous and details are
relegated to Appendix A, and only the results of the analyses and fits will be
discussed at this point. However, we would note that the Flerov-Talyzin data

~ often used to describe the nonelastic cross section (see Sec. II) represent only

one set of experiments at one energy, whereas nearly 50 sets of data available
from about 10 to 1400 MeV have been used in the present work.

The measurements of the mass and energy dependence of o, are illus-
trated in Fig. 4. Here we show weighted means of some of the experimental
data obtained for the energy ranges 7-9, 9-11, 12-13, 13.9-14, and 14.8-20MeV,
and at 21.0, 25.5, 29.2, 55, 81, 105, and 140 MeV, together with fitted curves.
Here the plots are of vo/m versus A1/3, since a linear relationship is anticipated
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for the simple case of a black, constant-density nucleus and many of the points
are well-described by this relationship. Experimental errors have been omit-
ted in the interest of clarity, but they are generally quite small and of the
order of the deviations of the points from the fitted lines. :

1.0 T T T T —
o [¢]
.9 ; .
| | o8
: A
0.8 : ‘ . 008 7]
0y 0
<>D
0
0.7 ) ] ? 0 59 o) .
0 oo‘ﬁu
& O
0.6 . b -
~ (8]
~
z # -
= 0
o 0.5} 070 oy H
0
N %
~ Vo)
2 04 00 A =
Q) ¢ 0
u]
0.3 A ]
0.2 O~ 9-11 Mev e
[ 14.2 Mev
0 25.5 Mev
A 350 Mev
0.1t . R
0.0 1 1 1 1 1 L
0 | 2 3 4 5 6 7
A

Fig. 4. Nonelastic Cross Section as a Function of A -
and Energy. ANL Neg. No. 103-B11669.

As can be seen, very many elements have been studied close to 14.2 MeV
and, indeed, most of the experimental points plotted here are the weighted mean
values of several éeparate experiments. At other energies the information is.
much more sparse, and at the higher energies the data points usually repre-
sent the result of only one experiment. Clearly, a linear relationship is always
satisfactory and usually an excellent representation of the data for nuclei of
mass greater than about 25-30, and it is only in the case of the 14-MeV data
that there is sufficient detail to indicate that a better fit would be a higher-
order curve passing through the origin. In general, a linear fit to each set of
data for masses greater than about 25 does not pass through the origin and the
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small number of lower mass points (often only one) indicate that the general

" shape for all energies is a downward-curving plot passing through the origin

as shown by the 14-MeV data. Furthermore, the experimental data below
14 MeV show no significant evidence that they differ from the more precise
and complete 14-MeV values, and we conclude that the nonelastic cross sec-
tion is constant for all nuclei up to at least this energy. '

In view of the above observations, we have chosen to represent the non-

elastic cross section at each neutron energy by two linear relationships be-

tween o /n and A3, For nuclear masses up to A3 = 3, a "low-mass" line,

"+ which passes through the origin, was used. Above AY3 = 3, a "high-mass"

linear fit to the experimental data was used. The slope and intercepts of the
"high-mass" line are determined by plotting these parameters for the .exper'i—
mental energies and fitting smooth curves through these plots. These param-
eters are shown in Fig. 5. The slope of the low-mass line is determined by
plotting the shapes of lines passing through the origin and the experimental
Vo 7_11 data for carbon, the only material for which a reasonably large numbe#

of measurements are available.

0.24 7 T T T T T T T 0.140
Il 8

0.22 ; Ho.138

0.20 Ho.136

0.18 Ho.134

0.16 qo.132

0.14 H0.130
- a
a 0.2 4o.128 1y
& A % Fig.
@ o.1of ; Jo126 G
’u_.: 0.08 ! onza P Slope and Intercept for Higher Range

X - [ —10.

= / of A. ANL Neg. No. 103-B11668.

0.06} ! Ho.122

1
1
0.04f ! Ho.120
]
1
0.0z ,’A INTERCEPT doris
. !
!
0.00} ’,' \ Ho.116
/ .
-00zk ./ ————{0. 114
-0.04 - L 1 | A | ) U Y Y S | ) 0.112
10 15 20 30 40 50 60 70 100 150 200

NEUTRON ENERGY (Mev)

For energies <14.2 MeV, o,, was defined by the lines

Vo/m = 0.1960A'3

for 0 < A3 <2.785, and
Jo/m = 0.2317 + 0.1128A173

for A= 2.785,
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- For energies >14.2 MeV, somewhat more complicated relationships
were found to be necessary, since a smooth plot was best obtained using a
logarithmic plot and the intersection of the two lines was energy-dependent.

For the lower-mass range, we have (from the carbon data)
Vo/m = [0.1960 - 0.00167(E - 14.2)]A'73,
and for the higher range,
VJo/m = 0.2317 - 0.2189(An E - 4n 14.2) + 0.04777({n E - 4n 14.2)
+[0.1128 + 0.03263(¢n t - 4n 14.2)]A7,

and these intersect at

0.2317 - 0.2189(An E - 4n 14.2) + 0.04777(An E - 4n 14.2)?

A1/3 -
0.0832 - 0.00167(E - 14.2) - 0.0326(tn E - 4n 14.2)

The movement of the point of intersection with energy is not large and,
for example, at E = 30 MeV occurs at Al = 2.92, compared with the value of
2.785 at 14.2 MeV.

These relationships should only be used up to about 30 MeV, since they
do not fit well at higher energies (see Fig. 5). An illustration of the correc-
tion for the energy dependence of 0, for several nuclear masses that results
from this representation is shown in Fig. 6. It can be seen that very signifi-
cant corrections are involved for many nuclei. The correction is approxi-
mately linear over the most important energy range up to 20 MeV and leads
to some probable nonphysical behavior. Most importantly, the correction for
low-mass nuclei (illustrated by carbon) is actually less than for some higher-
mass nuclei (such as aluminum). This is hardly reasonable, but it is difficult
to see how an improved description could be obtained using the existing ex-
perimental data.

+5 T '1 - T T T T
V9]
2
g °
o
o
[ Fig. 6
Z - 5|
8 \.\\X Percentage Change in oy, vs
5 Teg Incident Neuwon Energy.
8- o} 3 ANL Neg. No. 103-B11666.
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In addition, the percentage correction per MeV decreases slightly with

increasing energy (the lines of Fig. 6 are concave), whereas it might be ex-

pected that the reverse behavior would be true (lines of Fig. 6 would be con-
vex). This detail is hardly important in view of the error that must be
associated with this correction, but it is an indication that an improved de-
scription would be of value. However, for all but the lightest nuclei, the cor-
rection increases with decreasing mass (for a given energy) as expected, and
overall it is not unreasonable, considering the lack of precise and detailed
measurements.

We conclude that the nonelastic correction we apply is likely to be ade-
quate for masses above about 27, but is doubtful for lower masses when the
correction is large. In practice, this only affects the results for carbon, since

the corrections for other elements (fluorine, sodium) are fairly small.

The method of "correcting" for the decrease in 0y, at higher energies
is to divide the measured o(n, 2n) by the ratio ope(E)/one(14.2 MeV). This is
described in Sec. IV. The fitted curves and tables discussed in Sec. V show
the effect of the "correction" for o, in the form of the "adjusted" cross
sections.

IV. DATA-FITTING PROCEDURE

A. Derivation of the Adjusted Cross Section

The measured (n, 2n) cross sections above 14.2 MeV do not include
etfects of the variation of the compound-nucleus -formation cross section.
Therefore, the measured values were corrected to reflect the '"true' total
(n, 2n) cross sections. This correction was done by calculating cne(E)/
cne(l4.2 MeV) for each measured energy value (as discussed in Sec. III) and -
dividing the measured (n, 2n) cross section by the ratio. Below 14.2 MeV, no

' correction was made.

The resulting "adjusted" (n, 2n) cross sections are given in each table
in Appendix B, together with the measured values. The corrections were
small (K20%, except for the low mass isotopes. (See comments in Sec. III.)

B. Energy Range of Fitted o(n, 2n) Data

All data above the (n, 3n) threshold were rejected because the (n, 3n) re-
action competes with and thus decreases o(n, 2n), and this was not included in
the correction formulas. '

Data close to the (n, 2n) threshold, E;, were also rejected due to the

_great effect of errors in the measured energy data upon the fitting parameters.

For all cases, data were rejected below E; + T, where T (the nuclear tempera-
ture) is roughly estimated from the work of Barr, Browne, and Gilmore and

. was assumed to be T = A/13.



Having an exact value of T for this purpose is not important, since it
affects very few data points, but, because of the high fractional errors, it is
important to reject data close to the threshold.

This method follows the intent of the Barr, Browne, and Gilmore sug-
gestion that the fit should be in the midportion of the energy range from the
(n, 2n) threshold to the (n, 3n) threshold, although Barr, Browne, and Gilmore
did not reject data near the (n, 2n) threshold. We speculate that the rejection
of data between E; and Et + T is the primary reason that our fit of the
Prestwood-Bayhurst data give a con51stently better fit. (See, for example,
*®Ni in Appendix B.)

C. Fitting Procedure

The "correcled" (u, 2n) cross-section data were fitted to expressions
that describe two nuclear models as suggested by Barr, Browne, and Gilmore.
The first, the constant-temperature model, is

E - E E. - E
n t n t
o(n, 2n) = asyMmil - <1 P >exp <———T > , (5)

in which the asymptotic (n, 2n) cross section, O ASY M’ and the nuclear tem-
perature, T, were obtained by least-squares fitting of the corrected data.

The second formula was the level-density model in which the level-
density parameter, @, was the fitting parameter rather than a constant tem-
perature, T:

E, - E E, - E;

o(n, 2n) = SasyMmi - 1+m exp -W . (6)

The least—squareé fitting was done using a generalized weighted least-
squares-fitting program on the SEL 840 MP computer.* The data were

weighted using the inverse square of the experimental uncertainties as weights.

V. RESULTS OF THE FITTING PROCEDURES

The detailed experimental data, the same data corrected for the vari-

ation of the nonelastic cross section, and the fitted parameters for the constant

temperature fit are given in the tables and graphs of Appendix B. The equiva-
lent data for the level-density @ fit are also given in Appendix B. The results
of all of these fits are summarized in Table I. In both appendixes and in
Table I, the reference quoted is the listing given in Appendix A, which refers
exclusively to the origins of the experimental data. The reference system

*This computer program is based upon a least-squares-fitting code developed by J. Gardner Atkinson at The
University of Texas at Austin, Texas, which in turn was based upon the work in Ref. 9.
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TABLE I. Summary of Data Fits

Nya T Fit q Fit
-Z T MeV OASYM/éne a 'MeV—l UAsm/One
A Ref. (AT) Mean (A o/o) Mean (Aa) Mean (A o/o) Mean
ect? A 73 6.173 4.690 0.1008 0.0479 0.339  0.454 0.1685 0.0529
0.750 0.406 0.0159 0.0038 0.137  0.127 0.0508 0.0067
(0.00000)" 5 ¢y 4,409 0.0479  1.091 0.0559
0.541 0.0043 0.335 0.0076
B 52 2.790 0.0271 2.427 0.0315
1.064 0.0100 2.143 10.0149
Inte B 65 1.729 1.738 0.0181 0.0182 4.005  3.938 0.0198  0.0199
0.075 0.070 0.0006 0.0006 0.463  0.416 0.0010 0.0009
(0.00000) 5 41 1.865  0.0171 3.914 0.0181
0.633 0.0028 2.723 0.0036
_F 60 1.791 0.0192 3.623 0.0215
0.204 0.0017 1.014 £ 0.0027
P 60 3.613° . 0.0498 0.4732 0.0965
0.684 0.0137 0.287 0.0477
Solb B 61 9.194 - 0.0666 No Fit
(0. 00000) 2.307 0.0214 |
1019 vV 68 3.689% 2.770 4.5961% 0.1636 0.414% 1.063 9.4620% 0.2191
: 0.323 0.084 0.5894 0.0061 0.117  0.104 2.2135 0.0147
(0.05263) 'y o7 4.0z , 0.1542 1.309 0.2019
0.157 0.0105 0.242 0.0242
B 65  2.895 0.1645 1.068 0.2242
0.127 0.0081 0.157 0.0213
P 65 1.496° 0.1160% 5.752% 0.1206°
: 0.161 0.0057 1.281 0.0069
R 63 3.371 0.2338 0.610 0.3960
0.357 0.0342 1 0.213 0.1072
B 6l 2.794 - 0.26112 1.353 0.32262
0.269 0.0235 0.343 0.0448
P60 2.252 0.1694 1.786 0.2236
0.248 0.0216 0.484 0.0396
12423 M 67 1.621 1.854 0.1346  0.1626° 5.083 3.463  0.1461 0.1828°
. 0.151 0.057 0.0094 0.0661 1.077  0.252 0.0129 0.0779
(0.04348) | g5 1.911 0.2885 3.363 . 0.3323
o 0.062 . 0.0099 0.259 0.0146
" PI 65 1.027 0.0646 11.553 0.0701
0.416 0.0175 8.940 0.0203




TABLE I. (Contd.)
I; X A T Fit aq Fit
N-2 T MeV ?SYM a Mev—1 T asyM/Ohe
A Ref. (AT) Mean A c/c) Mean (LQ) Mean (A /o) Mean
igp31 B 63 1.909 0.0721 3.439 0.0816
. 0.133 0.0048 0.506 0.0063
(0.03226)
§3K39 A 65 3.338 2.263 0.0252 0.0312 0.761 2.061 0.0416 0.0389
1.667 0.196 -0.0188 0.0030 1.071 0.423 0.0476 0.0048
(0.02564) 1 o5 5 248 0.0314 2.301 0.0389
0.197. 0.0030 0.460 0.0048
EICION A 64 1.063 1.420° 0.3524  0.4267° 11.102  7.424° 0.3651  0.4598°
0.059- 0.358 0.0125 0.0743 1.434 3.678 0.0161 0.0947
(0.06667) oy 1.778 0.5011 3.746 0.5546
' 0.084 , 0.0260 0.500 0.0428
25116 P 66 2.548 2.050° 0.3189  0.2626° 1.817 3.593° 0.3990 0.3121°
0.112 0.314 0.0158 . 0.0319 0.300 1.378 0.0415 0.0501
(0.04348) 5 cc 1 468 0.2084 6.306 0.2253
0.056 0.0067 0.679 0.0111
P 61 2.133 0.2606 2.655 0.3120
0.292 0.0375 0.971 0.0665
2ocr>0 B 66 1.778 0.0850 4.129 0.0949
_ 0.111 0.0045 0.493 0.0053
(0.04000)
28¢r52 B 67 1.131 0.4194 10.374 0.4330
0.075 0.0186 1.688 0.0248
(0.07692)
ggMnSS B69 1.1Y7 1.27/9 0.6722 0.6855 8.729 7.341  0.6914  0.7043
: 0.087 0.024 0.0188 0.0124  1.440 0.273  0.0247 0.0158
(0.09091) 47 1.224 0.6958 8.283 0.7133
0.053 0.0165 0.823 0.0206
P65 1.303 0.85922 7.162 0.8918%
0.028 0.0099 0.295 0.0106
ggFeS“ B72 1.268 1.284 0.0536 0.0538 8.539 4.773 0.0576 0.0577
: 0.089 0.088 0.0034 0.0034 1.342 0.912  0.0043 0.0043
(0.03704)  , ¢g  2.588 0.2174 1.548 0.3004
0.801 0.0903 1.242 0.1766

17



18

0.240

TABLE I. (Contd.)
2 x A T Fit a Fit
N-Z T MeV % psyM %ne a Mev~! 9psvM/ One
A Ref. (AT) Mean (A o/g) Mean (ra) Mean (A o/g) Mean
. g§CO59 D 68 1.175 1.190 0.5411 0.5599 8.697 8.622 0.5594 0.5764°
0.037 0.014 0.0083 0.0126 0.617  0.156 0.0106 0.0142
(0.08475) 4 67  1.183 0.8748% 8.385 " 0.92544
0.122 0.0487 1.978 0.0682
B 66 1.124 0.5703 9.609 . 0.5883
0.110 0.0282 1.738 0.0291
P 66 0.896 0.5375 15.6412 0.5475
0.087 0.0193 3.354 0.0238
P 65 1.194 0.5908 8.610 0.6104
0.015 0.0039 0.163 0.0034
30156 C 65 2.158 1.407 0.1010% 0.0473° 2.083  6.191 0.1354% 0.0510°
1.181 0.033 0.0711 0.0071 2.893  0.294 0.1327 0.0074
(0.03448) (o 1 367 0.0472 6.990 0.0502
0.037 0.0009 0.370 0.0010
J 63  2.136 0.0350 2.940 0.0386
0.341 0.0036 1.051 0.0052
P61 1.524 0.0596 5.460 0.0643
0.072 0.0030 0.552 B 0.0036
3ucu®3 B 69 1.565 1.767 0.6524 0.7129  4.847 3,544  0.7057  0.7823
| 0.080 0.017 0.0201 0.0053 0.466 0.090 0.0238 0.0066
' ,(0'07937) L 65 1.790 0.7233 3.538 0. 804/
0.020 0.0066 0.111 0.0115
R 63 1.703 0.5127% 4.032 0.55602
0.038 0.0085 0.238 0.0136
G 62 1.741 0.5934 3.432 0.6980
0.127 0.0414 . 0.581 0.0638
K 62 1.814 0.6385 3.249 0.7279
0.106 0.0315 0.619 0.0663
F 60 2.036 0.6821 2.526 0.8064
| 0.121 0.0394 0.271 0.0473
P 60 1.687 0.8683 3.676 1.0125
0.315 0.1553 1.624 0.2407
A 59 1.5302 0.7236 4.9702 0.7827
0.066 ©0.0213 0.151 0.0091
c 56 0.951% 0.4041% 13.792% 0.4150%
~0.109 0.0204 3.272 0.0238
B 52 1.643 0.7003 - 4.802 0.7384
0.0539 ©1.303 0.0601




(0.12676)

TABLE I. (Contd.)
I;XA T Fit a Fit
N-Z T MeV % asM/ %ne a Mev~! ASYM “ne
A Ref. (AT) Mean (A 0/o) Mean (Aa) Mean - (A o/0) = Mean
- 35cuss B69 1.161%° 1.305 0.7161 0.7072° 9.186% 6.847 0.7322 0.7247°
' . 0.044 0.015 0.0099 0.0181 0.661 0.212 0.0107 0.0230
(0.10769) a . a N
: C 69 0.914% 0.6708 16.397 0.6745
0.018 0.0017 0.381 0.0011
S 66 1.436% 0.8115% 4.9842 0.89554
0.036 0.0156 0.373 0.0289
P 65 1.330 0.7755 6.717 0.8082
0.017 0.0052 0.230 0.0081
B A3 0.94] 0.6482 15.309 0.6514
0.145 0.0191 5.344 0.0229
R 63 1.127 0.7111 9.628 0.7268
0.068 0.0203 1.376 0.0261
P 61 1.249 0.7218 7.500 0.7550
0.040 0.0124 0.635 0.0193
P 60 1.591 1.36994 4.287 1.5111¢
0.265 0.1568 1.653 0.2336
332n6” B 69 2.476 2.307 0.4704 0.4004 1.633 1.888  0.6142  0.4999
0.069 0.032 0.0153 0.0308 0.135 0.081 0.0335 0.0398
(0.06250) 5 g5 2.328 0.4204 1.953 0.5214 |
0.042 0.0082 0.112 0.0180
B 63 1.750% 0.23059 4.205% 0.2493%
0.149 0.0141 0.934 0.0221
R 63 2.045 0.3257 2.686 0.3816
0.082 0.0119 0.322 0.0238
K 60 1.6162 0.2710% 4.469% 0.3047%
0.058 0.0093 0.386 0.0139
A 59 2.281 0.3298 1.790 0.4467
0.182 0.0329 0.434 0.0752
C 56 1.913 0.4556 3.085 0.5357
0.228 0.0406 0.872 0.0690
36zn®6 B 69  1.427 '0.8333 6.326 0.8758
(0.09091) 0.052 0.0153 0.434 0.0173
g§ca69 B 65 1.401 0.8458 6.192 0.8856
(0.10145) 0.080 0.0267 0.731 0.0321
40Gg71- D 71 0.837 0.7603 18.383 0.7642
31 0.085 070 0.0118

0.0096 4.
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TABLE I. (Contd.)

N g A-

7 T Fit a Fit
N-Z T MeV 9 psym ne a Mev-1 IasyM’ One
A Ref. (AT) Mean® (A o/0) Mean (Aa) Mean (4 ¢/a) Mean
§§Ge7° B 72 1.161 1.263 0.6318 0.6404 9.695 7.850 0.6549 0.6689
0.071 0.034 0.0151 0.0114 1.131 0.452 0.0174 0.0136
(0.08571) 'p 1 1.292 0.6520 7.499 0.6906
0.038 0.0175 0.493 0.0216
ggce76 S 70 1.735 1.761 0.9595 0.9595  3.297 2.792 1.0862 1.0862
0.102 0.100 0.0589 0.0589 0.509  0.434 0.0946 0.0946
(0.15789) 4 67 2.441 1.2998% 1.459 1.6798%
0.518 0.2645 0.827 0.5450
g%As75 D71 1.269 1.286 0.8353 0.8206 7.280 7.034 0.8805 0.8575
0.138 0.038 0.0567 0.0151 1.681 0.543 0.0701  0.0221
S
(0.12000) 5 g 1,346 0.8079 b.73Y 0. 8416
0.063 0.0220 0.751 0.0298
P 61 1.248 0.8312 7.379 0.8759
0.052 '0.0222 0.889 0.0374
40ga 74 B 72 1.741% 1.264 0.5304% 0.4526 3.928% 8.180 0.6018% 0.4745
34 0.049 0.058 0.0130 0.0136 0.213  0.803 0.0160 0.0167
(0.08108) , ¢9 .18 0.4611 9.039 0.4906
©0.153 0.0384 2.644 0.0517
B 66 1.277 0.4514 , 8.093 0.4726
0.062 0.0146 0.843 0.0177
ggBr79. B 67 0.804% 1.160 0.6275 0.6155 19.984% 8.761 0.6347 0.6304
0.054  0.044  0.0143  0.0104  3.U2L  0.825 0.0174 0.0137
(0.11392) &7 1,195 0.74542 | 8.165 0.7940%
, 0.087 0.0328 1.291 0.0432
K 60 - 1.148 0.6023 9.172 0.6235
0.051 0.0150 _1.072 ©0.0221
ggsrsl 0 67 1.389 0.5781 5.827 0.6239
(0. 13580) 0.102 0.0264 0.976 0.0377
’ 48R 85 A 72 0.998 1.124 0.7338 0.7238 12.415 9.517 0.7533  0.7375
. 0.233 0.034 0.0747 0.0095 6.379 0.712 0.0931 0.0128
(0.12941) {72 1,070 0.7116 : 11.340 . 0.7235
: 0.057 0.0131 1.536 ~0.0183
B 67 1.142 0.7376 : 9.897 0.7508
0.049 0.0141 ©1.029 0.0183
P61 1.232 1.0861° 7.703 o 1.1498°
0.112 " 0.0629 1.545 , 0.0817
T 60 1.243 1.26779 6.814 1.40074
0.209 0.1863 2.473 0.2445
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TABLE I. (Contd.)
) X A T Fit a Fit
N-Z T MeV IasYM/ 9ne a Mev ! oasYM/ Tne
A Ref. (AT) .Mean (A o/a) Mean (Aa) Mean (A o/o) Mean
ggRb87 A 72 0.904 1.108 0.7484 0.7739 15.563 9.153 0.7571  0.7950
0.274 0.057 0.0564 . 0.0207 10.351 1.094 0.0696  0.0309
(0.14943) 5 .5 1.162 1.1365% 9.456 1.15722
0.219 0.0880 4,155 0.1126
P 61 1.125 0.7779 9.404 0.8043
0.074 0.0223 1.631 0.0345
T 60 1.091 1.46242 8.715 1.5706%
0.103 0.1047 1.596 0.1200
g35r8“ B 66 0.992 1.013  0.9444 0.9444 13.661 11.293  0.9640 0.9640
0.030 0.029 0.0167 0.0167 1.104 0.833 0.0239 0.0239
(0.09524) ;1 1.232 0.1805° 8.170 0.1935°
0.098 0.0154 1.268 0.0168
ggSrBG B 72 1.003 0.4606 12.818 0.4727
0.044 0.0108 1.072 0.0112
(0.11628)
50y89 B 72 1.157 1.148 0.7155 0.6464  9.277 8.460  0.7493  0.6501
39 0.052 0.032 0.0228 0.0127 1.090  0.592 0.0334 0.0147
(0.12360)  , ¢9  0.8422 0.6130 18.024° 0.6245
0.026 0.0154 1.156 0.0164
P61 1.129 0.0107° 9.790 0.0112"
0.041 0.0003 0.828 0.0004
T 60 1.639 0.8665 3.674 1.0663
0.252 0.1637 1.350 0.2609
382r9° K 72 1.422 1.104 1.0294 0.7183 5.293 10.398 1.2172 0.7534
0.576 0.025 0.4914 0.0152 5.103 0.433 0.7453  0.0152
(0.11111)
A 69 1.161 0.7675 9.814 0.8020
0.115 0.0458 1.932 0.0521
P 61 1.101 0.7119 10.468 0.7487
0.026 0.0161 0.446 0.0159
o Mo?2 B 72 2.486 1.838 0.7339 0.6702 1.675  2.258 0.9709 ° 0.7661
0.203 0.084 0.0712 0.0277 0.388 0.344 0.1497 0.0598
(0.08696) ;5 5. 7992 0.1410% 20.0382 0.1491°2
0.086 0.0132 4.653 0.0159.
A 69 1.600 0.3396% 4.689 0.3886°
0.200 0.0496 1.371 0.0708
B 52 1.734 0.6588 4.294 0.7273
0.103 0.0301 ) 0.889 0.0652
33Ru96 B 70 1.191 0.5825 8.745 0.6015
" 0.059 0.0141 1.062 0.0194

(0.08333)
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TABLE I. (Contd.)
2 X A T Fit a Fit
N-Z T MeV  Opsy’%ne a Mev~! ° EYM/O e
A Ref. (AT) Mean (A o/o) Mean (Aa) Mean ? 0/0? Mean
e0rull% B 70 1.072 0.8550 10. 144 0.8727
0.089 0.0205 . 1.867 0.0268
(0.15385)
3th103 P70 0.938 1.142 -0.5636 0.5115° 12.990 6.960 0.5731 0.5371°
0.067 0.033. 0.0097 0.0521 1.899 0.491 0.0117 0.0360
(0.12621) 1 oo 1.208 0.4594 6.528 0.5011
0.038 0.0119 0.508 0.0177
S6pg102 B 70 1.082 0.6215 10.594 0.6358
46 0.073 0.0183 1.621 0.0229
(0.09804)
ﬁgpdllo B 70 1.186 0.8510 7.854 N.RR33
0.0Y/ 0.0275 1.271 0.0332
(0.16364)
ﬁngIOG B 68 1.017 1.083 0.8587 0.7281° 12.464 9.271 0.8719 0.7522°
0.085 0.074 0.0333 0.1306 2.261 1.417 0.0385 0.1196
(0.09434) ¢ ¢35 1.286 0.5976 7.206 0.6326
0.149 0.0504 1.818 0.0630
ﬁng116 P 61 0.933 0.8685 13.224 0.8795
0.076 0.0121 2.362 0.0160
(0.17241) ' i _—
ﬁ;1n113 ¢ 70 1.159 0.8777 9,254 0.8962
0.220 0.0427 3.936 0.0582
(0.13274) ' _ - . _
semnils g 70 Lozt 0.9236 12.047 0.9331
; U.161 0.0294 4.273 0.0376
(0.14783) : _
gZSnll2 B 68 0.945 0.991 0.6796 0.6837 14.267 10.798 0.6894 0.6952
v 0.043 0.035 0.0131 0.0124 1.605 0.894 0.0175 0.0164
(0.10714)  p gy 1,172 102942 8.779 1.0739%
0.075 0.0388 1.115 0.0439
P 61 0.900 0.7218 15.480 0.7387
0.111 0.0397 4,110 0.0478
J9pl21 B 68 1.354 1,325 0.9579  0.8915 6.281  6.463  0.9941  0.9330
v 0.078 0.069 0.0239 0.0193 0.742 0.701  0.0297  0.0245
(0.15702) 5 ¢ 1.215 0.7773 7.958 0.8030
' 0.151 0.0326 2.129 0.0433
72sp123 B 68 1.220 1.163 0.7030  0.6846 7.783  8.228 0.7244  0.7016
> 0.103 .08 0.0206 0.0152 1.469 1.369  0.0278 0.0205
(0.17073) p 61 1.025 0.6624 11.155 0.6748
0.161 0.0226 3 0. 0302

.770




TABLE I. ° (Contd.)

g x A T Fit a Fit
N-Z T MeV st %ne a Mev-l 0 p sy One
A Ref. (AT) Mean (A 0/0? Mean (Aa) Mean A o/cg Mean
7610128 B 70  1.462 1.0101 4.903 1.0824
52 0.122 0.0465 1.052 0.0758
(0.18750)
ggTe13° B70 1.271 0.9582 6.811 0.9939
0.159 0.0461 2.042 0.0676
(0.20000) 7
231127 B 72 1.530 1.306 0.8286 0.7028  4.638 5.696 0.8873 0.7288
0.187 0.064 0.0601 0.0085 1.200 0.716 0.0783 0.0160
(0.16535) 5 ¢o  1.065 ' 0.6770 10.736 0.6883
0.118 0.0192 2.887 0.0274
M 53 1.383 0.7061 5.811 0.7405
0.084 0.0096 . 0.937 0.0204
gch133 B 72 1.687 1.687 0.7909 0.6921° 3.688 3.688 0.8632 0.7282¢
- 0.065 0.065 0.0192 0.0988 0.254 0.254 0.0219 0.1350
(0.17293) 4 o 0.654 0.5933 11.664 0.5932
3.530 0.0463 542.5 0.0470
ggCe1“° B 68 1.232 0.9550 7.893 0.9808
0.079 0.0213 1.139 0.0282°
(0.17143)
ggPrl“l B 68 1.228 1.188 0.8886 0,8735 7.894 8.194 0.9145 0.8976
0.106 0.063 0.0277 0.0186 1.348 0.929  0.0323 0.0227
0.16312
( ) Feo 1.199 0.8069 8.135 0.8302
0.139 0.0371 1.976 0.0448
K 60  1.151 0.9066 8.703 0.9332
0.094 0.0339 1.683 0.0452
82ngl%2 B 70 1.282 0.8618 7.339 0.8922
' 0.055 0.0156 0.655 0.0192
(0.15493) o
g§Sm1““ B 68 1.370 _ 1.405 0.8843 .0.8937 6.462 5.617 0.9259 0.9395
0.061 0.057 0.0231 0.0220 0.706 0.570 0.0328 0.03l4
(0.13889) ¢ ¢3 1467 0.9856 4.042 1.0857
0.168 0.0723 0.964 0.1074
égOTm169 T 60 1.122 0.4501 7.225 0.4751
0.066 0.0163 1.065 0.0240
(0.18343)
;gopt198 B 70 No Fit No Fit 6.089" 1.0124
' 0.373 0.0121

(0.21212)
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TABLE I. (Contd.)

2 x & A T Fit a Fit
N-Z : T MeV a5’ “ne a Mev~! O asyM’ One’
A Ref. (AT)  Mean (A o/o) Mean - (AQ) Mean (A a/o) Mean
138aul®7 T 60 1.787 1.1051 2.215 1.3910
0.149 0.0928 0.524 0.1910
(0.19797) ,
12271203 ¢ g0  2.283 0.8284 1.155 1.1842
81 0.270 0.1113 0.421 0.2852
(0.20197)
ézsz20“ I 65 1.027 1.584 0.6979 0.8086° 9.331 1.827 0.7272
2 _ 0.156 0.106 0.0432 0.1107 2.937 0.250 0.0548
(0.19608) 1 o5 5 059 0.9193 1.772 1.1769
0.144 0.0500 0.251 0.0839
132Th?32  BU 61 0.703 0.703  0.7392  0.7287 14.051  14.080  0.7747  0.7367
; 0.027  0.027  0.02u5  0.0192  1.410 1.389 0.0303 0.0276
(0.22414) 1 o5 0.716 0.6507 15.048 0.6683
0.191 " 0.0558 8.133 0.0671
é;6U238 K 66 0.770 0.6454 10.602 0.6978
0.051 0.0394 1.685 0.0542
(0.22689)

a . . . 3
Not included in mean. Greater than 3 o from mean for either T or a fit.
bNuL lucluded in mean. Relative measurement only.

C.. . . .

Simple mean used. Measurements not consistent with weighted mean.

dNot included in simple mean.

adopted is to use the initial letter of the first author and the last two digits
of the year of publication for easy reference.

In Table I, we list each individual measurement of the two output pa-
rameters for both the T and « fits, and where there is more than one mea-
surement, we have generally derived a best-mean value for each isotope. As
far as possible, we have attempted to derive weighted mean values using the
reciprocals of the squares of derived errors as weights. We have also at-
tempted to use objective, statistical judgmento on acceptauce vr rejection of
an individual measurement on the basis of deviation by less or more than three
standard deviations from the weighted mean of the remainder of the data.
These attempts have met with reasonable, but not completc, success, and we
should state clearly that the error assessment and selection of the best values
is not, and cannot, be made on a completely objective basis. Some subjective
judgments are inevitable because of inconsistencies between quoted errors and
spreads of data, but we believe that these are of minor importance in the over-
all picture.
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Where the quoted errors are not consistent with a weighted mean, and
there is no obvious correction by rejection of a measurement, we have usually
adopted a simple arithmetic mean and assessed the error on the basis of the
spread of the measurements. This is a conservative measure, since the error
on the mean is usually larger than where a weighted mean is used. In general,
we find that the spreads of T and « are reasonably consistent with the indi-
vidual errors, and weighted means can be used. This is expected, since it is
reasonable that the shapes of the cross-section curves would not be subject
to great error. By contrast, this is less true for the cross-section ratio,
CASYM/Gne’ and again this is as expected, since the accuracy of these data
depends upon the more difficult absolute measurement of cross sections,

V1. SYSTEMATICS OF 0 55yM/0ne

As discussed in Sec. II, Barr, Browne, and Gilmore discovered that the
ratio of the asymptotic (n, 2n) cross section to the nonelastic cross section

(GASYM/Cne) was smoothly dependent upon the neutron asymmetry parameter
(N - Z)/A and was well represented by a function of the form
P y

IASYM/%ne = 1 - A exp[-B<Nl; Z>] | (7)

. shown in Fig. 3. Accordingly, we have examined the data derived in the pres-
ent work to see if they support this conclusion.

In Table II we have summarized the relevant data of Table I, ordered
in terms of increasing values of (N - Z)/A. In addition to the data taken from
Table I, we have also listed the actual number of individual measurements
used in obtaining the quoted value together with an "effective" number. 'L'he
latter is the actual number when ‘all the measurements contribute approxi-
mately equally toward the mean, but where measurements are of widely vary-.
ing accuracy, it is the smaller number of values whose relative weight is
sufficiently high that they alone contribute effectively to determining the mean.
These "effective" numbers are only approximate quantities, but since they are
only used as weighting parameters for certain fitting procedures, éxact values
are not of great importance.

These experimental data are shown in Figs. 7 and 8, and it can be seen
that they do indeed follow curves of the general form of Eq. 7. Some of the
data lie well away from the general trend, and these data points can reasonably
be considered to be probably in error, due to the difficulty in making the nec-
essary absolute cross-section measurements. In some instances (but not all),
good supportive evidence for this contention can be made. For example, some
relevant measurements were made at ehergies near 14 MeV by Mather et al.'”
These are of the direct neutron-emission cross section (and thus not subject
to decay-scheme uncertainties in the active isotope) and have good internal
consistency, and they indicate that the Rh!%® and Tm'®’ data given in Table II
are too low and should be scaled up to values in the range 0.8-0.9.



TABLE II. OASYM/One vs (N - Z)/A for T and o Fits
T Fit Data , a Fit Data
. . . Number Number Comment
N-Z Meas. Meas. (See
A Isotope o/o Error  Actual/Eff. gfo Error  Actual/Eff. Footnotes)
0.00000 C'?  0.0479 0.0038 3/1 0.0529 0.0067 3/1
0.00000 N'*  0.0182 0.0006 4/3 0.0199 0.0009 4/3
0.00000 0%  0.0666 0.0214 1/1 No Fit 0/0
0.02564 K32  0.0312 0.0030 2/1 0.0389 0.0048 2/1
0.03226 P°'  0.0721 0.0048 1/1 0.0816 0.0063 1/1
0.03448  .Ni°°®  0.0473 0.0071 3/3 0.0510 0.0074 3/3
0.03704  Fe’  0.0538 0.0034 2/1 0.0577 0.0043 . 2/1
0.04000 cr°°  0.0850 0.0045 1/1 0.0949 0.0053 1/1
0.U4348  NaZl  U.1626 0.066L 3/3 0.1828 0.0779 3/3
0.04348  1i*®  0.2626 0.0319 3/3 0.3121 0.0501 3/3
0.05263  F'°  0.1636 0.006] 4/3 0.2191  0.0147 4/3
0.06250  zn®%  0.4004 0.0308 - 5/3 0.4999 0.0398 5/3
0.06667  Sc*°  0.4267 0.0743 2/2 0.4598 0.0947 2/2
0.07692  cr 2  0.4194 0.0186 .  1/1 0.4330 0.0248 1/1
0.07937  cu®3  0.7129 0.0053 8/3 0.7823  0.0066 8/3
0.08108  Se’® 0.4526 0.0136 2/2 0.4745 0.0167 2/2
0.08333  Ru®  0.5825 0.0141 1/1 0.6015 0.0194 1/1
0.08475  Co’>  0.5599 0.0126 4/4 0.5764 0.0142 4/4
0.08571  Ge’®  0.6404 0.0114 2/2 0.6689 0.0136 2/2
0.08696  Mo’2 0.6702 0.0277 2/2 0.7661 0.0598 2/2
0.09091  Mn°>  0.6855 0.0124  2/2 0.7043 0.0158 2/2
0.09091 %% 0.8333 0.0153 1/1 0.8758 0.0173 1/1
0.09434  ca'® 0.7281 0.1306 .  2/2 0.7522 0.1196 2/2
0.09524  Sro% . 0.9444 0.0167 1/1 0.9640 0.0239 - 1/1
0.09804  pd'?? 0.6215 0.0183 1/1 0.6358 0.0229 1/1
0.10145  Ga®®  0.8458 0.0267 1/1 0.8856 0.0321 1/1
0.10714  sn''? 0.6837 o0.0124 - 2/2 0.6952 0.0164 2/2
0.10769  cu®  0.7072 0.0181 6/6 0.7247 0.0230 6/6
0.11111  zr°° 0.7183 0.0152-  3/2 0.7534 0.0152 3/2
0.11392  Br'®  0.6155> 0.0104 2/2 0.6304 0.0137 2/2
0.11628  Sr°®  0.4606 0.0108 1/1 0.4727 0.0112 1/1
0.12000 As’®  0.8206 0.0151 3/2 . 0.8575 0.0221  3/2




TABLE II. (Contd.)

T Fit Data ° - a Fit Data
_ o Number Number Comment
N-Z : Meas. Meas. (See
A Isotope o/o ‘Error  Actual/Eff, /o Error . Actual/Eff. Footnotes)

12360 Y39 0.6464 0.0127 3/2.  0.6501 0.0147 3/2

12621 rn'?? o.s115 0.0521 2/2 0.5371 " 0.0360 2/2 a
12676  Ga’t  0.7603 0.0096 1/1 0.7642 0.0118 1/1

12941 RSP 0.7238 0.0095 3/2 0.7375 0.0128 3/2

13274 '3 0.8777 0.0427 1/1 0.8962 0.0582 - 1/1

.13580  BrS'  0.5781 0.0264 1/1 0.6239 0.0377 1/1

.13889. . sm’%% 0.8937 0.0220 2/1 0.9395 0.0314 . 2/1

.14783  In''® 0.9236 0.0294 1/1 0.9331 0.0376 1/1

.14943  RbOV 0.7739 0.0207 2/1 0.7950 0.0309 2/1

.15385  Ru'"* 0.8550 0.0205 1/1 0.8727 0.0268 1/1

.15493  Nd**? 0.8618 - 0.0156 1/1 0.8922 0.0192 1/1

15702 sbi?l 0.8915 0.0193 2/2 0.9330 0.0245 2/2

15789  Ge’®  0.9595 0.0589 1/1 1.0862 0.0946 1/1

16312 pr'! 0.8735 0.0186 3/3 0.8976 0.0227 3/3

.16364  pda‘!0 o.8510 0.0275 1/1 0.8833 0.0332 1/1

16535 1'%7 0.7028 0.0085 3/2 0.7288 0.0160 3/2

17073 b3 0.6846 0.0152 2/2 0.7016 0.0205 2/2

17143 - ce™0 0.9550 0.0213 1/1 0.9808 0.0282 1/1

17241 cd*t 0.8685 0.0121 1/1 0.8795 0.0160  1/1

17293 cs733 0.6921 0.0988 2/2 0.7282 0.1350 2/2

18343 % 0.4501 0.0163 1/1 0.4751 0.0240 1/1 a
.18750 © Te'?® 1.0101 0.0465 1/1 1.0824  0.0758 1/1

19608 pb2%% 0.8086 0.1107 . 2/2 0.9520 0.2249  2/2

19797 aut?? 1.1051 0.0928 1/1 1.3910 0.1910 1/1

20000 Te'3? 0.9582 0.0461 1/1 0.9939  0.0676 1/1.

20197 m2%9%% o0.8284 0.1113 1/1 1.1842 0.2852 1/1

21212 peto8 No Fit 0/0 1.0124 0.0121 /1

22414 T3 0.7287 0.0192 2/1 0.7567 0.0276 2/1 b
22689 Uu23®  0.6454 0.0394 1/1 0.6978 0.0542 1/1 b

Direct neutron-emission measurements near 14 MeV indicate that these activation
measurements are too low and should be disregarded (see Text).

b - .
The asvmptotic cross section does not include the competitive (n,n"f) reaction and
the ratios rise to about 0.9 #f these are added (see Text).
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In addition, for the fissionable isotopes Th?*? and U?3%, the data quoted
in Table II are exclusively for the (n;2n) reaction and do not allow for the ef-
fect of the competitive (n, n'f):reaction (which, of course, does not occur in
the other isotopes). The magnitude of the cross sections for these reactions
cannot be obtained accurately, but an estimate can be made by extrapolating
the (n, f) reaction data below the (n, n'f) threshol_d and subtracting this from:
the total fission cross section. In this way, o o(n, n'f) for Th?*? and U%3% were
estimated to be about 0.5b and 0.75b, respectively. Addition of these values
to o(n, 2n) gives OASYM/cne ratios of about 0.9 for both 1sotopes

The "best" variation of UASYHM/One‘With (N - Z)/A was obtained for
both T and o fits using both polynomial functions and the form of Eq. 7. The
polynomial form was used first because it is the most objective fit to the data,
but it has the disadvantage of possibly introducing fluctuations in the fitted
curve that are not real. In all instances, the cases that were believed to be
inapplicable (that is, Rh'03, Tm!®?, Th23% and U?38) were excluded from the fits.

Two forms of weighting the data were used: first, the assigned errors,
and second, the effective number of measurements that contributed to each
point. This procedure was adopted because the assigned errors are frequently
likely to be inaccurate, and the alternative weighting assumes that all indi-
vidual measurements are of equal accuracy. Hopefully, the choice of weights
is not too important, and this is seen to be the case here. The final fits chosen
here were made on the basis of the assigned errors.

As can be seen from Figs. 7 and 8, the data are consistent with a con-
stant value of GASYM/cne for (N - Z)/A values below about 0.035, but the lack
of data between 0.00 and 0.025 does not allow the curve to be defined in this
region. Also, as discussed in Sec. VII, the correction for the decrease in
Ophe With increasing energy is so large for the nuclei of low mass that the data
for C'2, N, and O!® are not believed to be accurate, although there is little
doubt that the values given in Table II for these isotopes are approximately
- correct. For this reason, the data were fitted excluding the values at zero

(N - Z)/A.

Significantly better fits were obtained when the one additional lowest
(N - Z)/A point (K”) was also rejected; this is some indication that the smooth
correlation deviates at the very lowest values of the neutron excess parame-
ter. The data for K*’ were not included in the best fits. Polynomials of in-
creasing order were fitted, and the fit improved up to the fifth order, at which
a good fit was obtained. Even with the fifth-order fit, some fluctuations are
observed at high (N - Z)/A that are attributable to only a few experimental
points, and are probably not real, while higher-order fits produced even
larger effects.

The best fits of the form of Barr, Browne, and Gilmore were
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- .
ASYM _ ) _ (1,645 + 0.084)exp|-(15.64 +1.09) =2 (8)
cne : A
for the T fit, and
o] ' N - Z
ASYM 1 (1.749 + 0.104)exp{-(17-66 +1.33)— (9)
One

for the o fit. The coefficients for the latter fit are close to those obtained
for Barr, Browne, and Gilmore (Eq. 3).

These are in good agreement with the polynomial fits (Figs. 7 and 8)
and are, we believe, the best definitions of the variation of 0 pogy /T, Ob-
tainable from the existing data. We believe that the experimental points that
deviate greatly from these curves are most probably the result of experimen-
tal errors, but the only way to determine this is to obtain more accurate ex-
perimental data. Clearly, the accuracy of the fittcd curves cannot be estimated
with any reliability, but we believe there is no strong evidence that deviations
from the smooth variation of OASYM/cne with (N - Z)/A are larger than the
experimental errors. .

Some indication of the relative quality of the T and « fits can be in-
ferred from these data. Examination of the GASYM/Gne data in Tables I and II
shows that, when more than one measurement has been made, the spread of
these values is always larger for o fits than for T f{fits. Similarly, the as-
signed errors for o fits. in Table II are always larger than for T fits. The
clear implication is that the constant-temperature model gives a better fit
than the level-density formulation used here, but both functions fit the experi-
mental data within the errors.

VII. SYSTEMATICS OF T AND o« DATA

In order to examine the systematics of the T and o parameters, we
have assembled the best values of these data in Table III. These are taken
from Table I and are the weighted or arithmetic means where more than one

measurement is applicable, and are the single result where this is all that is
available,

The derived quantities T VA and /A (where A is the mass number of
the target nucleus) are also given in Table III, since these quantities might be
expected to be constant if statistical models of the nuclei are applicable.

Data for the lightest nuclei--C!?, N!%, and O'®-_have not been included
because we believe that the allowance for the energy variation of the nonelastic
cross section is so large that the derived parameters are poorly established.
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- TABLE III. Systematics of T and a Parameters?
z (Nor z) T (MeV) AT _TVA  AT/A a (Mev 1) ba . _alA sa/A
10pi® | 2.770  0.084 12.07 0.37  1.063  0.104 0.0559 0.0055
13Na23 1.854  0.057 8.89 0.27  3.463  0.252 0.1505 0.0109
18p 3! 1.909 0.133 10.63 0.74  3.439  0.506 0.1109 0.0163
2039 N 20 2.263 0.196 14.13 1.22  2.061  0.423 0.0528 0.0108
235t 1.420  0.358 9.53 2.40 - 7.424  3.678 0.1650- 0.0817
ZATi"6 2.050 0.314 13.90 2.13  3.593  1.378 0.0781 0.0300
2ocr >0 1.778 .0.111 12.57 0.78  4.129  0.493 0.0826 0:0099
~ 38¢rS2 N 28 1.131  0.075 8.16 0.54 10.374  1.688 0.1995 .0.0325
3¢Mn 55 1.279  0.024 9.49 0.18  7.341  0.273 0.1334 0.0050
28Fe>" N 28 1.284 0.088 9.44 0.65  4.773  0.912 0.0884 0.0169
32c0°2 1.190 0.014 9.14 0.11  8.622  0.156 0.1461 0.0026
3aNi>8 z 28 1.407  0.033 10.72 0.25  6.191  0.294 0.1067 0.0051
34cu®? 1.767 0.017 14.03 0.13  3.544  0.090 0.0563 0.0014
gchGS 1.305 0.015 10.52 0.12  6.847  0.212 0.1053 0.0033
33znb 2.307 0.032 18.46 0.26 ~ 1.888  0.081 0.0295 0.0013
362006 1.427° 0.052 11.59 0.42  6.326  0.434 0.0958 0.0066
386469 1.401 0.080 11.64 0.66  6.192  0.731 0.0897 0.0106
39Ga71 0.837 0.085 7.05 0.72 18.383  4.070 0.2589 0.0573
38Ge70 1.263 0.034 10.57 0.28  7.850  0.452 0.1121 0.0065
13ce”6 1.761  0.100 15.35 0.87  2.792  0.434 0.0367 0.0057
 43As75 1.286 0.038 11.13 0.33  7.034  0.543 0.0938 0.0072
3hse”" 1.264 0.058 10.87 0.50  8.180  0.803 0.1105 0.0109
32Br7? 1.160 0.044 10.31 0.39 8.761 0.825 0.1109 0.0104
38prf! 1.389 0.102 12.50° 0.92  5.827  0.976 0.0719 0.0120
18Rp8S 1.124  0.034 10.36 0.31  9.517  0.712 0.1120 0.0084
39Rrb87 N 50 1.108 0.057 10.33 0.53, 9.153  1.094 0.1052 0.0125
185s8 1.013 0.029 9.28 0.27 11.293  0.833 0.1344 0.0099
485,86 1.003 0.044 9.30 0.41 12.818  1.072 0.1490 0.0125
39¥8% noso 1.148 0.032 10.83 0.30  8.460  0.592 0.0951 0.0067
Pozrd0 N 50 1.104 ~ 0.025 10.47 0.24 10.398  0.433 0.1155 0.0048
ooMa%2 N 50 1.838 0.084 17.63 0.8l  2.258  0.344 0.0245 O

.0037
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TABLE III. (Contd.)
fsotope Eiing T Fit a Fit
z X (N or Z) T (MeV) AT T/A ATVA g (MeVv™D) M a/A Aa/A
b2Ru%® 1.191 0.059 11.67 0.58  8.745  1.062 0.0911 0.0111
®dRu 104 1.072 0.089 10.93 0.91 10.144  1.867 0.0975 0.0180
28RN 103 1.142  0.033 11.59 0.33  6.960  0.491 0.0675 0.0048
2epd 102 1.082 0.073 10.93 0.74 10.594  1.621 0.1039 0.0159
Gepd 110 ~1.186  0.097 12.44 1.02  7.854  1.271 0.0714 0.0116
28cd 106 1.083 0.074 11.15 0.76  9.271  1.417 0.0875 0.0134
68calls 0.933 0.076 10.05 0.82 13.224  2.362 0.1140 0.0204
¢Inll3 1.159  0.220 12.32 2.34  9.254  3.936 0.0819 0.0348
681ntl1> 1.021 0.161 10.95 1.73 12.047  4.273 0.1048 0.0372
825nll2 7z 50 0.991 0.035 10.49 0.37 10.798  0.894 0.0Y64 U.U080
10spi21 1.325 0.069 14.58 0.76  6.463  0.701 0.0534 0.0058
Z12gp123 1.163  0.087 12.90 0.96  8.228  1.369 0.0669 0.0111
{8Te 128 1.462  0.122 16.54 1.38  4.903  1.052 0.0383 0.0082
187e130 1.271  0.159 14.49 1.81  6.811  2.042 0.0542 0.0157
Z4rie? 1.306 0.064 14.72 0.72  5.696  0.716 0.0449 0.0056
£8¢s133 1.687 0.065 19.46 0.75  3.688  0.254 0.0277 0.0019
82cel"® 82 1.232  0.079 14.58 0.93  7.893  1.13Y - 0.0564 0.0081
82pritl N 82 1.188 0.063 14.11 0.75  8.194  0.929 0.0581 0.0066
Sendl"2 w82 1.282  0.055 15.28 0.66  7.339  0.655 0,0517 0.0046
82smi** N 82 1.405- 0.057 16.86 0.68  5.617  0.5/U 0.0390 0.0040
1001169 | - 1.122  0.066 14.59 0.86  7.225  1.065 0.0428 0.0063
120pe 198 No Fit No Fit 6.089  0.373 0.0308 0.0019
11874197 1.787 0.149 25.08 2.09  2.215  0.524 0.0112 0.0027
1%%T1203 2.283 0.270 32.53 3.85  1.155  0.421 0.0057 0.0021
122p20% 7 g 1.584 0.106 22.62 1.51  1.827  0.250 0.0090 0.0012
aC12, N1% "0l6, Th232 and U238 data are excluded; see Text.

"Figs. 9 and 10 and the histograms of Figs. 11 and 12.

‘Data have also been excluded for Th?3? and U238, since the (n, n'f) reaction is

competitive with the (n, 2n) reaction for these nuclei; thus the analysis of the
(n, 2n) reaction alone for these nuclei cannot be expected to yield parameters
consistent with those for nuclei where the fission reaction does not occur,

The data of Table III are displayed in different ways in the graphs of
In Figs. 9 and 10, the
errors have been omitted for clarity, but are generally smaller than the
spread of the data points (see Table III).
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These four figures are largely self-explanatory, but we will list the
major inferences from these data.

o 1. There is no evidence of differences in the systematics of odd-even
and even-even nuclei.

2. As anticipated, there is a reasonable trend to constancy of T VA
and o/A, and this is much more clearly defined if the results are divided into
those for nuclei less than and greater than mass 120. These trends are more
clearly seen in the histograms (Figs. 11 and 12).

. 3. The spread of data for the constant-temperature fit is smaller
than for the o fit; this supports the conclusion reached from the CASYM/One
data (Sec. VI) that the constant-temperature model is a better fit.

4. For A< 120, the approximate constancy of T VA is clear. The
distribution appears to be somewhat asymmetric about a weighted mean value
of 10.95 + 0.05 (where the errors in the separate values are used to determine
the error), and about two-thirds of the data points lie in the range 11.0 + 1.5,
This spread in T VA probably principally represents the real spread in this
parameter for different nuclei, rather than the consequences of experimental
errors. Thus, if precise data are needed for a given nucleus, they must be
obtained by measurement rather than [rom the systematics.

5. For A > 120, the values of T VA are again approximately constant,
but at a higher value than for A < 120. The statistics, however, are poor, and
there is some evidence from the
heaviest nuclei of an increase of
T VA with increasing A; examina-

TABLE IV, Systematics of TV/A and a/A for
Magic-number Target Nuclei

I§°t°§e Mag ic tion of the data in Table I for these
2 X N or Z Number T/A Error _a/A Error nuclei will show that the confidence
20k 39 N 20 14.13 1.22 0.0528 0.0108 that can be placed in the experi-

ments for the heaviest nuclei is not

28¢r52 . . . .032 .
g;.crsq N 28 8.16 0.54  0.1995 0.0325 large. In general, the scarcity of
%gpese N 2: 13-:2 g'gz 2'232? g'g;gj data for A >145 makes any conclu-
30N z » . . . . .
28 sions hazardous for this mass range.

g
50pp87 i
ggkzg N 50  10.33 0.53 0.1052 0.0125 6. The trends indicated for
30y N 50 10.83 0.30 0.0951 0.0067
2 . 0. 0068 T VA are roughly reproduced for

zr N 50  10.47 0.24 0.1155 O.
40 ) the o/A data, but the greater spread
29092 N 50 17.53 0.81 0.0245 0.0037 th Latt kes th h
in these latter makes them muc
82snll2 Z 50 10.49 0.37  0.,0964 0.0080
less clear.
820140 )
82ce N 82  14.58 0.93 0.0564 0.0081 7 The T VA and o/A data
82prlvl N 82  14.11 0.75 0.0581 0.0066 . .
8201142 7 0.0046 for magic-number nuclei collected
‘ggzdlw : Z iZ'Z: z'zz z.gizo 0‘0220 in Table IV show that there is no
m . . . . . .« . . .

S L on significant indication of shell effects
22pp z 82  22.62 1.51 0.0090 0.0012

in the (n, 2n) data. The values of
these quantities and their spread for
a given magic number is similar to that exhibited by non-magic-number nuclei,

and even if it is assumed that some effects are present, it is clear that magic-
number nuclei only sometimes show shell effects.
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VIII. SUMMARY OF CONCLUSIONS

1. Analysis shows that all the currently available energy-dependent
measurements of (n, 2n) cross sections can be described within the experi-
mental errors by the ratio of the asymptotic cross section to the nonelastic
cross section, which is dependent upon the neutron-asymmetry parameter,
and a level-density parameter (temperature), which is dependent on the nu-
clear mass.

2. For values of the neutron-asymmetry parameter (N - Z)/A greater
than about 0.03, the best description of the asymptotic cross section is given by
c
N -2
ASYM L (1,645 + 0.084)exp|:-(15.64 +1.09)
One A
for the constant-temperature model and
O ASYM L Al
———— =1 -(1.749 + 0.104)exp|-(17.66 + 1.33)
Uhe A

for a simple level-density formulation.

3. Both models fit the experimental data adequately, but the constant-
temperature model is significantly better since it gives less spread in the
derived parameters.

4. The mass dependence of the nuclear temperature T is well de-
scribed by a nominally constant value of T VA of 11.0 for nuclei of mass < 120,
but the spread of this parameter is significant. The distribution is probably
asymmetric, but two-thirds of the data points lie in the range 11.0 + 1.5. This
spread probably indicates the real variation in T VA for different nuclei rather
than the experimental errors in the cross-section measurements.

5. For nuclei of A >120, the mean value of T /N is clearly higher,
and the weighted mean is about 16 for the cases studied. There is some indi-
cation that T «/A increases with increasing A (for A >120), but the evidence

'is not good, and in general, data are very limited for A >145,

6. There is no evidence of different systematics for odd-even and
even-even nuclei. '

7. There is no evidence for any significant magic-number effects.
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17,900 10.90 190 11,621 1960 : ~ o 3
18,100 11,50 180 12,304 856 ~ 1
18,500 10,00 180 10,775 862 3
18,800 10,70 80 11,591 1867 ]
BRI A000060Cnetre o nsilitedoacsuasthantias 2 8. 3
& ]
- -
m 3
FITTED PARAMETERS 3 3
ssshas st [ . :J 7 3
NUCLEAR TEMP, ® 1,729 PLUSeBRenINUS ,075 MEV r 3
ASYMPTBTIC (N,2N) CROSS SECTIBN = 12,90 PLUS=RReMINUS .43 nB A 3
F4 h
o~ 3
3 S. 3
RELATED DATA b 3
cone 3
N@N-ELASTIC CROSS SECTI@N AT 14,2 MEV ® 713,92 MB E
(Ny2N) THRESHELD = 11,31 MEV 4. 4
{N:3N) THRESHELD = 32,81 MEV 3
THIS ISOTBPE HAS 7 NEUTRBNS, 7 PROTONS, (MASS s 14) ) 3
DA kD
NEUTRON EXCESS PARAMETER = ,00000 2. FHLED POMT 3
RATI® BF ASYMPTBTIC (N,2N) TO 14,2 MEV NeN-ELASTIC e P g
L0181 PLUS*DR=MINUS ~ +0006 o EXPERIMENT 3
. o ADJUSTED EXPT.]
TsSQRT{N) = 4,575 TeSORT(A) & 6,469 Ly g,
ERROR 1198 ERROGR . ,281 3
‘ 3) |
3
7 i s S G O S G G g
i1 12 13 14 15 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33,
ENERGY(MEV)
H
'
t
H
'
:
ls' v 1 i T T L L T T L 4 ¥ T T T v L4 v T L L} T R
b 14
N-14 +« FREM REF, B 65 (843) : 4
0003020000080 0080830080%0000a0abbogsststinatose 1 3
ENERGY N,2N CROSS SECTION (MB) 13.50 E
(MEV) MEASURED, ERR ADJUSTED, ERR 9 3
PRG0N R00P00RN0N0RRNIRIRGENNORRSERER SRt RRRN e p
13,200 3.30 .40 3.300  ,400 E 3
14,000 6,00 .30 6,000 300 ]
14,100 6.30 .40 6,300 ., 400 12.00 3
15.200 8.70 .70 9,850 712 ; b
15,800 9.60 W70 9.867 719 1
16,000 9.50 80 9.798 .825 9 3
17,000 10.20 .80 10.705 840 ]
17,500 10,90 .80 11,540 847 10,50 i
17,900 10,90 .90 11,621 1960 ! 1
18,100 11.%0 .80 12,304 ,856 o 3
10.775 862 3 3
11,991 .867 b ]
covoncas j.
o : 2 900 3.
@ F 1
©o- 1
o £ 1.
FITTED PARAMETERS = o i
seadtngnssansteseds -} b B
LEVEL SPACING © 4,005 PLUS=QR-MINUS ,463PER MEV = 1.500 d
ASYMPTRTIC (N,2N) CR@SS SECTI@N 3 14,12 PLUS=QR=MINUS 70 Hb = 3
—~ 4
! Z s.00 ? [
RELATED DATA o F 1.
cstscnsrsecs E ]
NON-ELASTIC CRPSS SECTION AT 14.2 MEV = 713,92 HB F 7.
(N.2N) THRESHBLD = 11,31 MEV y.sd i
(N, 3N) THRESHZLD = 32,81 HEV - E
THIS [SBTBRC ©AE 7 NCUTRENS, 7 PRATBNS, (MASS a 14) ) 3
NEUTR@N EXCESS PARAMETER = ,00000 : 3.0 i FITTED DATA I
: o LINE  POINT E
RATIQ @F ASYHPTAYIC (N,2N) TO 14,2 MEV NpN-ELASTIC
L0198 PLUS=BR-MINUS  ,0010 F ~——— « EXPERIMENT i
N/SPACING s 1.748 A/SPACING & 3.496 F o ADJUSTED EXPT.§
ERRER .202 ERROR .404 : Lsut— 3
EF 3
, J I S S S A W Y TR W AT S N W T W

o,
. 1112 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 29 30 31 32 33
T ENERGY(MEV)

PR



46

Ne14 v oFRQM REF, B 61 (806}
800000000000 00000000000 8800000000000 0000R00000
ENERGY N,2N CROSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
8R0S0 eRNRRRR0S
10,00 19,000
1,00 9,315
9,898
10,968
9,630

FITTED PARAMETERS
assssssesecssasee

NUCLEAR TEMP, = 1,865 PLUS=2R=MINUS ,633 MEV

ASYMPTBTIC (N,2N) CRDSS SECTION = 12,19 PLUS-BR-MINUS 2,02 MB
RELATED DATA
esssscncssas
NBN-ELASTIC CRBSS SECTIBN AT 14,2 MEV s 713,92 MB
(N/2N) THRESHOLD s 11,31 MEvV
(N,3N) THRESHBLD = 32,81 MEV
THIS [SRTBPE HAS 7 NEUTRONS, 7 PROTBNS, (MASS s 14}
NEUTREN EXCESS PARAMETER s 00000
RATIB @F ASYMPYDTIC (N,2N) TO 14,2 MEV NDNeELASTIC
,0171 PLUS*BR=MINUS 0028
To3UaT{lN; & ;934 TeGaNTLA) = 6,970
ERR2R 1,475 FRROR  2.368
N=14
sesesencesrress .e
FNFRRY M, 3N COOSE SECTION (MO}
(MEV) MEASUREL. ERR ANUSTEDs FRR
PR T RN EIORROIRARItEtattannAsaNanARIIbSL
14,000 19,00 10.00 19,000 10,000
16.200 .00 1.00 v.A8 (AL
17.800 Y.30 4,00 9,808 1,064
19,500 10.00 2,00 10,968 2,194
21,300 8.50 2,50 9.630 2,832
22,000 17.39 5,00 20,0800 3,737
25,000 17.80 6,00 21,591 7,278
27.500 7.50 5,00 9.540 6,360
5 2.56 4,00 16,857 5,394
sessassassassscsceagassesnssrenerarerree
FITIED PAHAHETENWS
eseccocsanssssonse
LEVEL SPACING = 3,914 PLUS=BR<MINUS2,723PER MEV
ASYMPTBYIC (N,2N) CROSS SECTIAN = 12,94 PLUS-BR-MINUS 2,59 M3

RELATED DATA
ssteresensns
NAN-ELASTIC CRASS SecTiew AT 14,2 MEV = 713,92 M8
(N,2N) THRESHELD = 11,31 MEV
{N,3N) THRESHELD = 32,81 MEV
THIS 1SOTARE HAS

7 NEUTAQNS, 7 PRUTONS, (MASS =z 14)

NEUTRON EXCESS PARAMETER = ,00000

RATIB @F aSYHPIBTIC (N,2N) T¥ 14,2 MEV NGNeFLASTIC
. +0181 PLUS=BR=MINUS 10036

N/SPACING = 1.788 A/SPACING = 3.577
ERRUR 1.244 ERROR 2,488

O (N, 2N)-MILLIBARNS

O (W, 2N)-MILLIBARNS

N-1Y4 B 61 (808) 3

%A 7 d | 885+.633 MEV ]n
OhN.2N>= 12,2t 2.0 4B ]
E OudN.2N) i 3
23.20+ q‘lq_z)-.017*.003 3
3 j
20, 30 3
17,40~ 5
14.50; J J é
11.60 - J {
4 | T~ _ . 3
8.7 - ~+- 3
: 1
ITTED  DATA 3
5.6 I INF POINT 3
— ——~ "o ERPEKIMENI ]
o ADJUSTED EXPT.J
2.0 [ 3
3N
1§ [

0.
1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3t 32 33

_ENERGY(HEV)
2Y. Ulenmyrarery premeprenery yerarey
E
E N-14 B 61 (808 :
B0 A =3,914:2.723 MEV! 1
L Lh&N,ZN)= 12.9¢ 2.6 FB
2N I
NN _ 018+ . 004

B2 G(N.2) "

Y
&

20,30 b
17,40~ T
1y, 80 J J

-

ITTED  DATA
LINE POINT

———— + EKPERIMENT
O ADJUSTED EXPT.]

-
4
E

4

3

3

TSRS T NOVUE [RY VU WA R WU MUY W 1

0.
18 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3} 32 33
ENERGY(MEV)




Neid v FRON REF, F60 (602)
0000000000000 0000300000000000000000a0a00tg00000

N,2N CRESS SECTJ@N (MB)
MEASURED, ERR ADJUSTED, ERR

2005000008000 000500000000000000000

5,18 160 5,180 +600
8,69 +90 8,771 1908
9.25 1,00 9,504 1,027
10,49 1,00 11,001 1,049
11,57 1,20 12,353 1,281

0000000500080 00000000030000000500000000%00a000p

FITTED PARAMETERS

eeatsentstadanedy

NUCLEAR TEMP, = 1,791 PLUSeQR-MINUS ,204 MEV

ASYMPTRTIC (N,2N) CRBSS SECTIEN = 13,74 PLUS=BR=MINUS

RELATED DATA

sSetsastbssen

N@N=ELASTIC CR@SS SECTI@N AT 14,2 MEV = 713,92 n8
(Nr2N) THRESHELD s 131,31 MEY -

(N:3n) THRESHBLD = 32,81 MEV

7 PROTBNS, (MASS s 14)

THIS ISPTOPE MAS 7 NEUTRONS,

NEUTRON EXCESS PARAMETER = ,00000

RATIP OF ASTMPTBYIC (N,2N) To 14,2 MEV NoN-ELASTIC
40192 PLUS=@R-HINUS 40017

TeSQRT(NY » 4,739 TeSORT(A) = 6,701
ERROR 1340 ERRAR 1763
Nei4 oo FRUM HEF, Fo0 (602)

900000000 0000000080008000080000000000000s0000000

ENERGY Ns2N CR2SS SECTIpW (MH)
(HEV) MEASURED, ERR ERR
seessessscossane

13.770 .18 60" 5.100 600
14,740 8.69 \90 8,771 908
15,750 ¢,25 1,00 9,504 1,027
16,960 10,49  1.00 11,001  1.049
17.96¢C 11.57 1.20 12,353 1.281

L Y Y Yy Y Y Y Y P Y TR P Y P P TR Y Y

FITTER PanaAMETERS
satesansee
LEVEL SP4CING = 3,623 PLUS-UR-MINUS1,0149PER MEV

ASYMPTOTIC (N,2M) CROSS 3ECTIGN = 15,36 PLUS~BR-MINUS

RELATEL LaTa

ssecssesssas

MAN-ELASTIC CHESS SECTIIV AT 14,2 MEV = 713,92 MB

(0, 20) T SHaLDh = 11,31 MEV .

Ch, 3Ny THRESHTLD = 32,81 MEV

THIS ISQTuPE HaS 7 NEUTKUNS, 7 PRATYNS, (MASS = 1)

NEUTRZY EXCFSS PARAMETER = ,0000(

RaTI 8F aSYMPTIOTIC (WN,2M) T4 14,2 MEV NON-ELASTIC

202153 PLUS=-BR=-MINUS .0027
L/SPacihG = 1,932 A/SPACING = 3,864
EHRUR 541 . ERROGR 1.082

1,22 n8

1,91 MB

O (N, 2N)-MILL IBARNS

T (N, 2N)~MILL IBARNS

15. . Fiusesraraiureney
13,50 é
12.00- é
b 3
1050+ - E
E ~ p
~ ~. 1
]
9.00- 3
3
7.50¢ E
S.Oq— %
:
b E
1]
i
o FITTED DATA ]
o LINE  POINT 3
—~—~ o« EXPERIMENT ]
o ADJUSTED EXPT.]
1.50 E
o
EF %
Oil 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
ENERGY(MEV)
E N-14 FE0 (602> ]
6.2 ]
2% A= 3.623¢1.014 MEV 3
OEN.2NY= 15,42 1.9 MB ]
GAN.2N) /
l‘l.'l(!F qglq_2)=.022=.003 -j
E pal ;
12.60 ;
3 T~ - ]
10.80+ ~ .4
9.0 3
]
7.20 é
5.0 ' 3
]
FITTED DATA 3
3.89 LINE  POINT E
—~—— o EXPERIMENT ]
o ADJUSTED EXPT.]
1.8d 3
3
P

Q.
11 12 13 1% 1S 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

ENERGY(MEV)

47
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FRgM REF, P 60 (1720)
a0se [T X222 223
Ns2N CROSS SECTIBN (MB)
MEASURED, ERR ADJUSTED, ERR
* . .

€002008400000000000000000

50 S.500

70 7.000

7.50 W70 7.526

8,20 180 8,270

14,950 9,20 190 9,319
15,350 11,00 1,00 11,219

FITTED PARAMETERS

NUCLEAR TEMP, ® 3,613 PLUS~OR-MINUS ,684 MEV

ASYMPTBTIC (N,2N) CR@SS SECTIBN » 35,58 PLUS~BR-MINUS 9,77 WB
RELATED DATA
208008000000
N@NeELASTIC CROSS SECTIEN AT 14,2 MEV s 713,92 HB
(N,2N) THRESHOLD = 11,31 MEy
(N,3N) THRESHELD = 32,81 MEV
THIS ISOTOPE HAS 7 NEUTRENS, 7 PROTONS, (MASS s 14)
NEUTRON EXCESS PARAMETER = 00000
RATIO @F ASYMPTRTIC (N,2N) T@ 14,2 MEV NON<ELASTIC
10498 PLUS=BR=MINUS  +0137
TeSQRT(N) & 9,559 TeSORT(A) s 13,519
ERRBR 1,810 ERAGR 2,599
Ne14  .,.FROM REF, P 60 (1720}
AL A Al L Y Y Y Y Y Y Y Y Yy Y Y Y Y Y Yy Y YY)
emMEaAnyY M,2N ORACO CCOTIBN (HD)
(MEV) HFASHRFN, FRR ADINSTEN, FRR
e300 00300000 88t hsgensasen
13,850 .50 5,50
14,150 .70 ¢ 7,000
14,400 7.50 70 7.526
14,700 8,20 180 0.270
90 9,319
1,00 11,219
ee0eseseseracesaresesnssnsces
FITTED PARAMETERS
8BRS0 RBGRRNS
LEVEL SPACING * ,473 PLUS=BR-MINUS ,267PER MEV
ASYMPTQTIC (N,2N) CRBSS SECTIQN = 68.89 PLUS=BR=-MINUS 34,03 MB

RELATED DATA
essssseseass.

NYN=ELASTIC. CRE5S SECTIBN AT 14,2 MEV =

(N,2N)} THRESKELD =
{NI3INY THRESHALD @

THIS IS@T3PE HAS

NEUTREN EXCESS PARAMETER =

RATIH UF ASYMPTBTIC

7 NEUTRONS,

713.92 mB
11,31 HEv

3781 HEY
7 PRUTUNS, (MASS = 14)
.00000

(Ne2N) 7@ 14,2 HEV NBN=ELASTIC

0965 PLUS=BR-MINUS 20477

14,799
8.980

N/SPACING =
ERROR

A/SPACING =
ERR@R

29,598
17.959

O N, 2N)-MILL IEARNS

O (N, 2N)-MILLIBARNS

E N-14 P 60 (1720 E
AE 7 = 3.613%.684 MEV , i
E CuN.2NY= 35.6¢ 9.8 MB E
Ok 2N) _ : E

mof gy 1d.25 =-050.014 3
32‘2d: ‘/’,/fdf——————————"——;

N
-~
B
e

2

®
&
el

B

N
JFTTTETUET FTTTE TR FUUTRTTUCI EVT FUTUTVI SUPTITOUTY

FITTED  DATA

9.20 LINE  POINI 3
- - - - » EXPERIMENT ]
o ADJUSTED EXPT.3
4.60 3
32‘
Oil 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28 27 28 29 3C 31 32 33
ENERGY( MEV)

llo O A L3 Ly L L4 L v Ll L L ¥ hl L 1 4 g v AR i Ll Li
N-14 r 60 (1720) 3
]
BE A= 4T35,287 MEV 3
O4N.2N>= £8.9:34.0 MB ]
L g NNy 3
88. {182 =-096%.048 ]
1. %
66. 3
SS. i
. ,’//,///rf—i
33. —_———— '2
- ]
FITTEN 3
2. LINE  POINT j
———— o EXPERIMENT ]
o ADJUSTED EXPT.]
11 :
N M

;f/ﬁ/ gl e ek e " Lo IR

O 112 1314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 _.
ENERGY(MEV)




0-16 B 61 (808)

T =9.194£2,31 MEV
GhN.2N>= 50.9¢16.3 MB

2N :
%aosn.om

\

PP TTITI T TUTITS FYTTUTIRUI CTTTETVETEY FINURERUTY VUV RVUTE FUVTUUNTVE POV R TR

\

-

“e EXPERIMENT
o~ ADJUSTED EXPT.

Aviiaasan

68.000
8-18 v, FREM REF, B 61 (808)
XXX YIYTYYYRY Y] 0000030000000 000000008000000
NERGY N,2N CRBSS SECTION (MB) 61.
MEV) MEASURED, ERR ADJUSTED, ER
000000 csB0sb8Rey ssssfdastae .
19,700 2,00 50 2,201 1550
21,200 3,30 160 3,732 1679
22,000 6,00 1,50 6,885 1,721 s4
25,000 11,80 2,50 14,313 3,032
27,600 13,00 1,20 19,116 1,529
30,500 16,00 1,00 21,577 1,349
00NN RRBRRNSRVERENISRENRRNRORROR0SRRREQ
47,
FITTED PARAMETERS
YT Y YYYYYYYYY Y .
NUCLEAR TENP, ® 9,194 PLUSeBReMINUS2,307 MEV ) "
ASYNPTATIC (N,2N) CRBSS SECTION s 50,86 PLUSe@ReMINUS 16,34 MB z 40.
' >
-
= 3
RELATED DATA X
YIIYIYTYYYYY o
NDN<ELASTIC CRESS SECTIBN AT 14,2 HEV & 763.26 MO zZ
(Ny2N) THRESHELD © 16,65 MEV .
(Ns3N) THRESHELD = 30,69 MEV Z 1.2
THIS IS@TEPE HAS 8 NEUTRONS, 8 PRBT2NS, (MASS » 16) L
NEUTRON EXCESS PARAMETER = 00000
; 20,4
RATID @F ASYHPTBTIC (N,2N) T® 14,2 MEV NEN-ELASTIC
L0666 PLUS~BR-MINUS  ,0214
TeSORT(N) = 26,005 TeSQRT(A) = 36,776
ERRBR 6,525 ERRBR 9,228 13.
6.
0.
16

NO "A" FIT POSSIBLE

18 189 20 21 22 23 24 25 26 21 28 28 30 31
ENERGY(MEV)

w
_‘T%..l

49



Fe19 JFREM REF, V6B (2596)
(A2 A2 2 XITTYY Y ) sace Sesabensiasetasesnne
ENERGY Ne2N CROSS SECTIBN (MB)
{MEV) MEASURED, ERR ADJUSTED., ERR
sesessnses . i
13,600 613,00 6,00 613,000
13,800 683,00 7,00 683,000
14,000 754,00 8,00 754,000
14,200 824,00

894,00

FITTED PARAMETERS

asscesssesssssssa

NUCLEAR TEMP, ® 3,689 PLYUSeBR-MINUS ,323 MEV
ASYHPTBTIC (N,2N) CROSS SECTION » 3818.90 PLUS=DR=MINUS 489,77 MB

RELATED DATA
asshesasasse

NEN-ELASTIC CROSS SECTION AT 14,2 MEV = 830,90 uB
(N,2N) THRESHOLD =« 10,98 MEV

(N,3N) THRESHOLD @ 20,61 MEV

THIS ISUTOPE WAS 10 NEUTRENS, 9 PROTANS, (MASS = 19)
NEUTREN EXCESS PARAMETER s 05263

RATID OF ASYMPTBTIC (N,2N) T8 14,2 MEV NBN<ELASTIC
4,5961 PLUS=OR<MINUS 5894

TOSORT(N) & 11.686 TeSORTCA) = 16,080

ERKUKR 1,021 EHKUN . 1 408
'
Fe19 oo FRPM REF,  voB (2596)

l.olOQanooQ.....lu.o...l..0.-uou...-.ol..c.ool
ENeliyy N, 2N CROSS SECTIAN {hl)
(MCv) MEASURED, ERR AUJUSTED, ERK
SeaeiETyeVTUTNIRTOOOUSRRBRN00RNRRERERED ]
13.6060 61%.00 6.00 813,000 6,000
13,066 . 6083.0n 7,00 683,000 7,0uy
14,060 754,00 6,00 754,000 8,000
18,200 gRa.0n  b,00 624,000 8,000
14,400 a4, 00 9.00 697,055 9.031
14,600 965.06 10,09 971,612 10,069
14,760 1035,00 10,00 1043.875 10,086

00088 asetesanorecaterssdsonsnscsdesssetstssanns

FITTRED PANAPFYFQQ
vveouowovooes
LevEL SPAaCING =, 414 PLYUS-BK-NINUS ,117PER MEV

ASYMPTATIC (v,2N) CHOSS SECTIwn = 7661.%6 PLUS-@R-MINUS1839,17 Mb

RELATLD Uata
sossoeccacos

ELASTIC CAnss bcfllm. Al 14,2 HEV = 830,90 M

B inFESKOLL = .98 MEV

M) ThRESHLD = 20.&1 MEv
TrlS ISATLEE +aS 1y nBUTRJINS, 9 PRATONS, (MASS = 19)
NEUTREN ERCESS PARAMETEN = ,05203

GLH"' IF ASYRTETIC (A,2n) T 14,2 MEV NGH-ELASTIC
9.4620 PLUS-BR-MINUS  2,2335

HOSPACING = 24,159 ssSPafinG = 45,804
ERRER 6,376 ERRLR 12,970

O (N, 2N)-MILLIBARNS

G (n, 2N)-MILLIBARNS

4400,

F-13 V6B (2596)

3360.F = 3,689,323 MEV
q,;,N 2N) = 3818.9:489.8 M8

LN 2N)
3520.( &‘%ﬁ =Y. 598 .58

3080.F

2640.1

~
~
=1
o
T

1760.

1320.E

FITTED DATA
a"°'f LINE POINT
: ) — =~ ¢ EXPERIMENT
1 1 ADJUSTED EXPT.
440, : )
o e s sl s
iO 1 12 13 14 15 16 17 18 19 20 21
ENERGY(MEV)
9800. T T T M T T T T T T ™
F-19 V68 (2596) ]
BT A= 44117 mEV E
OGN 2NY = 7862.0¢ 1839. 2 B ]
2N 3
7890.F *‘f‘%—‘?—) =9.462:2.213 E
6850.[- %
]
SBYU. |- -{
yann, i
: 1
39z0.F i
2940.F 4
i FITTED X
1s80. OINT 3
1 o EXPERIMENT ]
o ADJUSTED EXPT.]
g80.F . E
K 3
0. .//l 1 ) 1 i al i i 1

10 1 12- 13 1y 15 16 17 18 18 20 2
ENERGY(MEV)



Fe19 o FRBM REF, M 67 (1686)
. L]

L] L]

ENERGY No2N CRBSS SECTIBN (MB)
(MEY) MEASURED, ERR ADJUSTED, ERR
Dl.l............'.......'..I.........l.l.......
12,700 16,30 1,60 16,300 1.600
12,940 22,80 2,30 22,800 2,300
13,280 26,40 2,60 26,400 2,600
13,500 30,50 3,70 30,500 3,700
14,960 60,80 6,00 61,593 6,078
15,820 71,40 7.900 73,4437 7,197
16,520 78,90 7,70 824114 8,014
17,350 90,50 9.50 95,850 10,062
18,440 90,20 9,00 95,098 9,788
19,390 85,40 8,40 94,852 9,330

RN 0ENN0000R00000000000E00000E0R0E0RTRNRRRNENS

NUCLEAR TENP. ® 2,662 PLUS<=BR=NINUS .157 MEV
ASYMPTOTIC (N,2N) CRPSS SECTIBN » 128,15 PLUS=QR-MINUS

8,69 MB
RELATED DATA
.. LYY . .
NON-ELASTIC CROSS SECTI@N AT 14,2 MEV s 830,90 MB
(N,2N) THRESHOLD « 10,98 MEV
(N,3N) THRESHOLD = 20,61 MEV
THIS ISOTOPE HAS 10 NEUTKENS, 9 PRUTONS, (MASS = 19)
NEUTRON EXCESS PARAMETER 3 ,0526%
RATI® OF ASYMPTOTIC (N,2N) T8 14,2 MEV N@NeELASTIC
11542 PLUS~QR-MINUS +0105
ToSoRT(N) . 8,418 TeSART(A) a 11,603
RRER 1496 ERRER 1,684
Fe19 +oFREM REF, M 67 (1686)
l.l.ll....l..l0.0..00.lll.......l..l...l....OOO
ENERGY N,2N CROSS SECTION (MB)
(HEV) MEASURED, ERR ADJUSTED, ERR
Sesetonsssnatanes LA A Y Y Y Y Y Y Y Y
12,700 16,7 1,60 16,300 1,600
12,940 22,80 2,3p 22.8u0 2,300
13,280 26,40 2,60 26,400 2,600
13.500 30.50 3,70 © 30,500 3,700
14,960 60.80 6,00 61,595 6,078
15,820 71.40 7,00 73.413 7,197
16,520 78,90 7,70 82.114 8,014
17,350 90,50 9,50 95,850 10,062
9.00 96,098 9,788
8,40 94,852 9,330 -

sessesccecenscnpecenee

FITTED PAKAMETERS

sossesasgsesensee

LEVEL SPACING = 1,309 PLUS-QR-MINUS ,242PER MEV

ASYMPT@TIC (N,2N) CRBSS SECTION = 167.77 PLUS=BR=MINUS 20,09 MB

RELATED DATA

aerrasssvvew

NEN=ELASTIC CRWSs SECTIoN aT 14,2 MEV = 830,90 MB
(N,2N) THRESKFALD = 10,08 MCV

(M, 3N) TWRESHALD = 20,61 MEV

THIS ISATUPE WAS 10 NEUTReNS, 9 PRBTBNS, (MASS & 19)

HEUYRON EXCEXS PANAMETER = ,05263

RArln ¢F ASYRPTATIC (N.2N) TO 14.2 MEV NBN ELasTIC
12019 PLUS-BR-MINUS 0242

N/SPACING = 7.639- A/SPACING = 14,515
ERRSR 1.412 R ERRBR 2,683

G (N, 2N)-MILLIBARNS

G (N, 2N)-MILLIBARNS

TrrYpYYTTTTYTY,

112.0

2 8
=1 -1
Prrrrrr ey

3

K

1u.uE

F-19 W 67 (1686)

T = 2.662%.157 MEV ,
OufN.2N>=128.1¢ 8.7 M8 :
[0

,2N)
LI 1css o0

FITTED DATA
LINE PGINT

o EXPERIMENT
o ADJUSTED EXPT

Ladasasaaaloassasasalasassassalassianasalaagasssaalasasssasalagagaiasalasasaaasaloriisais

- pZ
N

112 13 1 s 18 17 18 19 20 2
ENERGY(MEV)

\ARazasas)

171.Q

152.0

133.4

4.0

#
o
e

76.Q4

57.0

T Py

Ty

—Treredpy

F-18 M 67 (1686)

A = 1.309*,242 MEV™!
O4N.2N)= 167.8220.1 8

gﬁrg; =.202:.024

I TTEVETETUT FTNSUTUTES FYVPUTUTES FTUTETETTY FYVEVUUTUI CTEUNTTITNS FUTRUTEITE RO

FITTED  DATA
LINE POINT

o EXPERIMENT
o ADJUSTED EXPT.

Aiiliigal

assal

e

N
-
w
©
-
w
~
(=]
N
-

15 16 17
ENERGY(MEV)

51
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Fa19 vooFRPM REF, 8 65 (843) -

OB RRE00RER0SR0000000003000000000000000R0RRRS

ENERGY N,2N CRBSS SECTIBN (MB} -
(MEV) MEASURED, ERR ADJUSTED, ERR
SR0800R0R00000000000 0000022000 008000000R00RRRRES
12,600 13,40 1,20 13,400 1,200
13,200 25,70 © 2,20 25,700 2,200
14,100 41,20 2,20 41,200 2,200
15,200 60,20 5,20 61,239 5,290
16,000 ‘68,70 5,90 70,857 6,085
17,100 78,80 6,80 82,920 7,156
17,800 86,50 7, 40 92,651 7,926
18,500 102,916 8,821
19,100 107,839
19,600 102,523

LYY YYYYY YY)

FITTED PARAMETERS

s0ssasenessccnses

NUCLEAR TEMP, = 2,895 PLUS-BR MINUS ,127 MEY

ASYMPTBYIC (N,2N) CRBSS SECTIYN = 136,67 PLUS-BR MINYS

RELATED DATA

sesssssseses

NBN-ELASTIC CROSS SECTION AT 14,2 MEV = 830.90 MB
(Ny,2N) THRESHOLD = 10,98 MEV

(N,3N) THRESHOLD = 20,61 MEV

THIS ISBTOPE HAS 10 NEVUTR@NS, 9 PRBTONS, (MASS » 19}

NEUTRON EXCESS PARAMETER = ,05263

RATI® QF 4SYMPTBTIC (N.2N) T 34,2 MEV NoN=~ELASTIC

R L184K RLUSeARaMINI +00
TeSQRT(N) = 9,155 TOSOURT(AY = 12,619
ERROR . ,402 ERR@R 554

F=19 +vFREM REF, B 65 (843)

S0RR0000000000400000000000000000000000uiRilesss

ENERGY

N,2N CHUSS SELI 1N (Ha)

ERR ADJUSTED, CRR
23880998 svuvgrwvwi eVl
1,20 13,400 1.200
2,20 25,700 2,200
2,20 41,200 2.200
5.20 61,23y  5.2990
5.90 70,857 6,085
6,80 82,920 7.158
7,40 92,651 7,926
8,10 102,916 8,821
8,40 107,839 9,272
7.90 102.%23 8,813

L L Yy Y Y Y Y Y Y Y Y Y YT YY)

FITTED PARAMETERS
Sassrasessspnanca
LEVEL SPACING = 1,068 PLUS=DHeMINUS ,157PER MEV
_ ASYMPTBTIC (N,2N) CReSS SECTIBN = 186.30 PLUS=OR=-MINUS

RELATED DATA

asssssasaen :

NON=-ELASTIC CROSS SECTIBN AT 14,2 MEV & 830.90 MB
(Ny2N) THRESHOLD = 10,98 MEv

(N,3N) THRESHALD = 20,61 MEV

9 PROTBNS, (MASS = 19)

THIS 1SBTQPE HAS 10 NEUTRONS,

NEUTRUN EXCESS PARAMETER = ,05263

RATID OF ASYMPYBTIC (N,2N) TO 14,2 MEV NAN-ELASTIC
22242 PLUS-@R-MINUS  ,0213

A/SPACING = 17,790
ERROR 2,615

N/SPACING = 9.363
ERRBR 1,376

6,75 HB

17,69 MB

O (N, 2N)-MILL IBARNS

O (N, 2N)-MILL [BARNS

120.08

105.0

TrrYpYTTTTTTTYpYYYTY

8
o
T

YIrTYTTYYYYL Y

‘g
C=1
L

-
o
a2
rrrrrrrriprerreee

q‘lll 7 = 164¢.008

F-19 B 65 (843)

= 2.895%,127 MEV
OfN.2N>=136.7¢ 6. 8 MB

,2N)

FITTED DATA
LINE POINT

o EXPERIMENI
o ADJUSTED EXPT.

210.0

109: Q4

168.0

= rriperer

147.0

126.Q

ARARRRS AR

105.0

IRASAARAZSS s

@
-
P

63.0¢

Y

42.0

21.0

UdH. 2N = 18C.3£17.7 MB

-
N
-
w
—
-]
g
N
-

15 186 17
ENERGY(MEV)

s

F-19 B 65 (843)

1.0882.15/ Mev-!

,72N)
GiTi2> = 2242 021

FITTED DATA
LINE  POINT

o EXPERIMENT
n  ADJUSTED EXPT.:

FrETOTIUIN IVTTTTITTE FTETUTTTES FTVUTTIVIN FYTTTTPIG FTUT TN PUTUTITTIN FRETTITIS POV

0.
10

N
L
i

1213 14 1S 16 17 18 19 20 21
ENERGYC(MEV)



120.0 v 1 ) L} | L} T v 1 ¥ q
F-19 P 65 (449) 3
. FROM REF, P 65 (449) . 3
....Q...Q..Ol....l...!........ w . :
N,2N CROSS SECTIBN (MB) 108. = . 3
(HEV) MEASURED, ERR ADJUSTED, ERR T = 1.,496%.161 MEV 3
100000000000005000000a000000000000000R000RRRNRY W.ZN)= 95.4* 4.7 MB
12,350 34,00 6,00 34,000 6,000 . . . ]
12,770 36,00 6,00 36,000 6,000 L2N) . 3
12,990 41,30 6,00 - 41,300 6,000 96. q‘_,.,_z,-.us .006 3
13,800 49,30 7,00 49,500 7,000 - J
14,180 56,00 7,00 56,000 7,000 3
15,300 67,00 6,00 68.274  6.114 3
15,670 68,50 7,00 70,249 7,179 3
86,00 6,00 90,098 6,286 ™. 3
87,70 6,00 92,837 6,351 3
97,50 6,00 106,159 6,533 3
67,50 6,00 75,034  6.670 3
91,30 5,00 103,306 5,645 E
5.00 5 uza 7 3
800S0 DRRGEQRERNSRNR S o . :
< 3
o 3
— 3
o E
FITTED PARAMETERS 3 3
*0s0008000000000 s ; 60. -
NUCLEAR TEMP, o 1,496 PLUS=BR-MINUS ,161 MEV . : 3
ASYMPT@TIC (N,2N) CR@SS SECTIBN = 96,42 PLUS-BR=MINUS 4,72 MB ; 3
: & s
‘Z yg, J
~ :
R b E
RELATED DATA b
(XXIXTIXIRTI YL ‘ :
NUN=ELASTIC CRBSS SECTIBN AT 14,2 MEV = 830,90 MB 8 3
(Ns2N)} THRESHBLD = 10,98 MEV . 3
(N)3N) THRESHALD = 20,61 HEV E
- 4
THIS I1S@T@PE HAS 10 NEUTRONS, 9 PROTONS, (MASS a3 19) FITTED DATA E
NEl_.ITRBN EXCES§ PARAMETER = ,05263 24, LINE POINT ':'
RATI® OF ASYMPT@TIC (N,2N) T@ 14,2 MEV NDN=ELASTIC —_———- o EXPERIMENT 3
,1160 PLUS-BR-MINUS  ,0057 o ADJUSTED EXPT ]
TeSGRT(N) » 4,731 TeSURT(A) & 6,524 12. 3
ERROR 1509 ERRER $702 3 3
f %:
. 3
. 0. L L N L L L . 1
10 1n 12 13 14 1S 18 17 18 19 20 21
ENERGY(MEV)
120. Yy habh | Ll Lk T L 1 1 Ll I I
Fa19 .. FRBM REF, P 65 (449) 3 F-19 P 65 (449) 3
l.00;000000ooo.Qo..Oloolo.oooon.lonoooo.o.l..n. o i
ENERGY N,2N CROSS SECTION (MB) 108.Q- = E
CHEV) MEASURED, ERR ADJUSTED, ERR E- A =5.752:1.281 MEV! 3
BERs s 000RNR NNt 0EN00NRRRRRIRNENIRRRRRENES -t = 3 3
12,350 34,00 6,00 GhN.2N>=100.22 5.7 MB i
12.;;0 36.00 6,00 o o L2N) 1212.007"
12,990 41,30 6,00 96.0 =. L, 3
13,800 49.50 7,00 E G.L1%.2) E
14,180 56,00 7,00 b 1
15,300 67,00 6,00 4 1
15,670 68,50 7,00 d ]
16,900 86,00 6,00 90.098 B0 3
17,330 87.70 6,00 92.837 ¥ ]
18.490 97.50 6,00 106.159 b ]
19,430 67.50 6,00 75,034 F 1
20,190 91,50 5,00 103,306 * F 1
20,4 0 5,00 94,095 0 3 ]
9088040000060 000000080000000 z .o -
S ¢ ]
<
© P 3
— < ]
FITTED PARAMETERS 3 9 ]
s8c8csssnnssssses — 50.1_— 3
LEVEL SPACING = 5,752 PLUS=BR=MINUS1,2B1PER MEV z b E
ASYMPTRTIC (N,2N) CR@SS SECTION = 100,23 PLYS=QR=MINUS 5,73 M8 2 E ]
~N < 1
Z y8.0C 3
. o 3 3
RELATED CaTA b
EXTIXT RS YY Y Y N . 3
NBN=ELASTIC CRBSS SECTIGN AT 14.2 MEV = 830,90 MB 5.0 3
(N,2N) THRESHOLD = 30,95 MEY . . L— 3
(N,3N) THRESHALD = 20.61 MEV F 3
THIS ISBTOPE HAS 10 NEUTR2NS, 9 PRBTONS, (MASS & 19} 9 E
" o . : zqa:- FITTED DATA E
NEUTRQN ExCESS PAHAMETER = ,05263 ¥ LINE POINT -:'
RATI® BF ASYMPTBTIC (N,2N) T8 14,2 MEV NON-ELASTIC F _ ———  EXPERIMENT 3
1] +1206 PLUS-BR=-MINUS 0069 E ADJUSTED EXPT p
. ) a] .3
N/SPACING « 1,739 A/SPACING 3 3,303 : 2.6 : 3
ERRBR .387 ERRBR 1736 . b 'j
i . L 3N 1
: E , ‘ ]
v . 0‘: 1 1 L 1 1 [} 1 1 L L
; 10 11 12 19 1 19 20 2

b
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F LFROM REF, R 63 (3402

* agpoe 80000202400 0008 s8sassen
ENERGY N,2N CROSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR

e e ey e e Y Y YT R R T T I AL L
12,600 15,40 1,40 15,400 1,400
12,700 15,30 1,40 15,300 1,400
13,100 25,50 2,30 25,500 2,300
13,400 33,90 3,10 33,900 3,100
13,500 3%,20 3,20 35,200 3,200
14,100 53,20 4,80 53,200 4,800
14,300 60,90 5,50 61,004 5,509

15,200 73,548 6,612
84,119 7,619

FITTED PARAMETERS

8800000000000 00

NUCLEAR TEMP, = 3,371 PLUS=BR=MINUS ,357 MEV

ASYMPT@TIC (N,2N) CROSS SECTIBN s 194,27 PLUS~BR=MINUS 28,40 HB

RELATED DATA

snscancssnse

NBN-ELASTIC CROSS SECTIUN AT 14,2 MEV = 830,90 M8
(N,2N3} THRESHOLD = 10,98 MEV

(N,3N) THRESHOLD s 20,61 MEV

THIS ISBTBPE HAS 10 NEUTRNS, 9 PRETBNS, (MASS s 49)
MCUTRGN GXCESE PARAMETER = 05263

ﬁATlB BF ASYMPTATIC (N,2N) TO 14,2 MEV NONeELASTIC
.2338 PLUS=DR=-MINUS 10342

TeSGRT(N) = 10,660 TeSQRT(A) = 14,694
ERROR 1,129 ERRBR 1,536
Fe-19 +oFRBM REF, R 63 (340)
06000040 0000000000000000000000000000000000as000
. ENERaY N, 2N CADSS SECTIQN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
A R Y Y R Y Y R R L RN LAY
12,600 15,40 1,40 15,400 1.400
12:700 15,10 3,40 18,300 1,100
13,100 25.50 2,30 25,500 2,300
13,400 33,90 s.10 33,900 3,100
13,500 35.20 3,20 35,200 3,200
14,100 53,20 53,200 -4.800

14,300 60,90
15,200 72.30

61,004 5,509
73.548 6,612
84,119 7.619
92,755 8,338
104.132 9.390
109,520 9.878

essscoscscsencscs

FITTED PARAMETERS

sseecnssscnesseesn

LEVEL SPACING = ,610 PLUS-@R-MINUS ,213PER MEY

ASYMPT@TIC (N,2N) CR@SS SECTIgN = 329.01 PLUS-BR-MINUS 89,04 Mb

RELATED DATA
cesessscsace

N@N-ELASTIC CRPSS SECTIen AT 14.2 MEV = 830,90 MB
(N,2N) THRESHOLD = 10,98 MEV

(N,3N) THRESHOLD = 20,61 MEV

THIS ISOTUPE HAS 10 NEUTRENS, ¢ PRBTANS, (MASS = 19)
NEUTRON EXCESS PARAMETER = ,0526%

RATI® @F ASYMPY®TIC (N,2N) T@ 14,2 MEV N@N-ELASTIC
13960 PLUS=PR=-MINUS 11072

N/SPACING = 16,393 A/SPACING = 31,148
ERRGR 5,724 ERRRPR 10,876

m" ) L} ] L} i L T L} | T i
F-13 R 63 (340)

1. 1 = 3.371+.357 MEV
OukN.2N>=194.3£28.4 MB

AN 2N)
14, C{{lq-Z) '.23“*.034

161.
2 138,
2
@
3 .
-%' 115,
z
N
Z e
b
b
69.
w.d FITTED DATA :
. LINE: POINT -
—_— o EXPERIMENT
g ADJUSTED EXPT.
2.
N . 3%
0. N 1 1 1 1 1] [
ic 1 12 13 1 1S 1817 18 18 20 2t
ENERGYCMEV)
‘*zo': T preTTYTITT |AAALAL MALALLL LA ALY b | Lijddbids
[ F-19 R 63 (340
I A= .610%.213 MEV
E oM. 2N)=1328.0£89.0 MB
E g 2N
wd G2 392107
PN 3
2 o \
[+4 L
& :
[1a] i
o F
- <
;F 210.0-
= b
o~ F
Z s
o |
125,
[ AT
6.3 POINT
— _ — — « EXPERIMENT
o ADJUSTED EXPT.
w2.¢-
: N 3
3 1 .
o F v 1 1 I} t 1 i L 1 h|
i n v B W 89 =z A

15 18 17
ENERGY(MBY )



240. Y ¥ T T 1) T 1 1) T Shbdd | L) b
F=19  ,.,.FRON REF, B 61 (808) 4 F-19 B 61 (808> 3
I TR R R I Ly ] Y Y Y Y P Y Y Y Y Y IEIYYLYY ) ] :
NERGY N,2N CRESS SECT{EN (MB) 216.0- =2 3
MEV) MEASURED, ERR ADJUSTED, ERR T = 2.7942.269 MEV 3
CORNONNINREININENSRRNNLsVR Qs aRs RIS ERRRRRS . b3 3
14,300 73,00 5,00 73,125 5,009 E w,g::=218.9 18.5 MB 3
16,200 112,00 00 115,917 8,280 3
17,700 156,00 16,00 166,683 17,096 2.0 %RZBI!.O% 3
19,800 158,00 10,00 176,993 L e T4L N :
st osnses ........l..'... : :
3
FITTED PARAMETERS . 160.¢¢ 3
8400080000002 080 9 p
NUCLEAR TEMP, 2 2.794 PLUS=OReMINUS .269 MEV 4 3
ASYMPT@TIC (N,2N) CROSS SECTION = 216,92 PLUS<BR=MINUS 19,50 MB E 3
D2 .o E
3 E
- p
) o 3 :
— b 3
RELATED DATA - b i
ssesssnsessnn ,:,l 120. G -
NBN=ELASTIC CRESS SECTION AT 14.2 MEV = 830,90 WB x ] p
(N,2N) THRESHELD s 10,98 HEV T ’_l\ < 3
(Ns3N) THRESHALD = 20,61 MEV > E 3
- . N 3
THIS ISBTUPE HAS 10 NEYTRENS, 9 PROTONS, (MASS a 19) Z o 3
NEUTRBN EXCESS PARAMETER = ,05263 ;; 4 3
RATI® OF ASYMPTBTIC (N,2N) T8 14,2 MEV NONeELASTIC 1 / 3
12611 PLUS=BReMINUS .0235 4.
72.0 3
TeSGRT(N) = 8,835 TeSQRT(4) & 12,179 t 1
ERROR 1851 ERRER 1,173 E 3
E FITTED DATA 3
8.0~ LINE POINT E
E ———— o EXPERIMENT ]
E o ADJUSTED EXPT.J
2.8 3
E N . 3%5
o E 3 L N 1 1 1 " I 3
io 1 12 18 15 18 17 19 20 21
ENERGYCMEV)
310.0y prrereemy : I T T T T
F=19  ,,,FROM REF, B 61 (808) 3 F-19 B8 61 (808) 3
0£0E;E;oooo.ooooo.ooo.oolcoo-oooooo.o.ooloonnon d' ]
N N,2N CRBSS SECTION (MB) 279.7F - 3
(NEV) MEASURED, ERR ADJUSTED, ERR E A = 1.353%.343 MEV! 3
2800000000000 0000 0000000000000t RRsRRORRRY [ = *
14,300 73.00 3,00 73.12% 5,009 3 O;,{,,N.gN) 268.0+37.2 MB 3
.20 112,00 8,00 115,917 8,280 t N q
17.700 156,00 16,00 166,683 17,090 248.0- g"?ﬁj .323+.045 .
19,800 158,00 10,00 176,993 11,202 3 al E
LI LT Y S Y P R Y YT YT Y YT Y ST P YT Y Y Y Y Py < b
d 3
E ]
FITTEV PARAMETERS 217.4‘.1,- -
I} se ae o 3
LEVEL SPAGING & 1.353 BLUS=0R-MINVD ,343PER HEV 9 :
ASYMPTOTIC (N, ZN) CROSS SECTI@N = 268,03 PLUS=BReMINUS 37,19 M8 [ q.
2 1680 3
a 4
< r b
[« o] . 3
— } 4
RELATED DATA = E 3
seccssnrsens = 155.0 3
NGN-ELASTIC CR@SS SECTION AT 14.2 MEV = 830,90 MB z F
(N,2N) THRESHOLD = 10.93 MEV ~ 3
(N 3N) THRESHuLD = 20,61 MEV ﬁ F 3
THIS 1SUTUPE HAS 10 NEUTRONS, 9 PRETONS, (MASS = 19) -3 1zq,u.t. 3
ot F 3
NFUTRON GXCGSS PANAMCTER & 05243 b b 3
RATI® OF ASYMPTOTIC (N,2N) T@ 14,2 MEYV NON=-ELASTIC F i
13226 PLUS=BR-MINUS  ,0448 oy E
N/SPACING = 7,391 A/SPACING = 14,043 9 5
ERRYR 1,874 ERRBR 3,560 b 3
| «t e Bk
. ~——— o EXPERIMENT  §
F o ADJUSTED EXPT.J
Sl.ﬁ'_— -
E 3N 3
0. il L L L 1 ] i}

—
(=]
-
-
-
N
w
—
I3
—
w
N

15 16 17
ENERGY(MEV)



¢ e TTOTTITTITO YT TrTTYYTYYTY T TIYTTY

FROM REF, W 61 (710) F-19 W B1 (710D

sssnescspsscabOCRRNESS

12N CR2SS SECTIUN (MB) 6030. T = 6.674%5.374 MEV

4
(MEV) MEASURED ADJUSTED. ERR E
cesensenessnRRRsBess soBRasEDOONGOOROOORNORE 4 N)= 3306.6%3365.88
12,400 45,00 15,00 45,000 15,000 t N, 2
13,500 54,00 150,00 54,000 150,000 £ cy; N,ZN)
14,500 67,00 150,00 67,344 150,770 : . 5360.F 19.2) =3,980%4.050
16,100 88,00 150,00 90,920 154,977 Gl
16,900 1190,00 100,00 1246,701 104,765 3
19,500 1150,00 70,00 1280,250 77,928 3
20,500 1110,0 0 1260.815 79,511 3 -
SCeVOORBEIRNORNIOERD S 0.00.0000.000000!.0.,' HGSO.E-
1
E

FITTED PARAMETERS 3
csocoessececassss . b
NUCLEAR TEMP, & 6,674 PLUS=UR-MINUS5,374 MEV Z 4020.;
ASYMPTBTIC (N.2N) CRESS SECTIuN = 3306,64 PLUS-BR-MINUSI365,29 MB x b

S -

3

— 3350.}

¥
RELATED DaTa -~
ss000essseno . . z
NON=ELASTIC CR@SS SECTIoN AT 14,2 MEV = 830.90 MB N
(N,2N) THRESHULD = 10,98 MEv Z 2680.F
(H,3N) THRESHOLD = 20,61 MEV ‘6
THIS 1SBTJPE HAS 10 NEUTRENS, 9 PRAITUNG, (HASS e V) '
NEUTRBN EXCESS PARAMETEK = ,05263 2010.F

RATlp OF ASYMPTOTIC (N,2N) TO 14,2 MEV NenN-ELASTIC
3.9796 PLUS~BR=-MINUS 4.0502

TSLANFLND « O4v10F - ° . . TeCUNT(&) ==l 0} - e = - - Lo FITTERD _ DATA

FRRUA 16,994 ERRAR 23,425 : 13461 LINE QPDINT //,%
————_ s E ENT

ADJUSTED EXPT.

s70.F
3

. T

1S 1 17 18 13 20 2
ENERGY(MEV)

NO "A"™ FIT POSSIBLE



Fe19 10 oFRBM REF, P 60 (1720)

BREOR0000000000000000000800080004850R000R RN

ENERGY N,2N CROSS SECTION (MB)
(HEV) MEASURED, ERR ADJUSTED, ERR
essscssressseesen tcsscssceses

13,200 39,00 4,00 39,000

13,600 46,00 5,00 46,000

13,850 50,00 5,00 50,000

14,150 55.00 5,00 55,000

14,400 61,00 6,00 61,208 6,021
14,700 68,00 7.00 68,583 7,060
14,950 75,00 7,00 75,968 7,090
15,350 83,00 -] 84,651 8,159

sssnsesssensecas XX IYYYYS

FITTED PARAMETERS

ssssncsscnsnceses

NUCLEAR TEMP, & 2,252 PLUS*OR-HINUS
ASYMPTBTIC (N,2N) CROSS SECTIUN =

1248 MEV
140,77 PLUS=-BR-MINUS

17.99 M8

RELATED DATA ’
sasscasnseae

830,90 M8

_N@N-ELASTIC CROSS SECTIUN AT 14,2 WEV =

(N,2N) THRESHBLD = 10,98 MEV

(N,3N) THRESHOLD = 20,61 NEV

THIS ISBT@PE WAS 10 NEUTRONS, 9 PROTANS, (MASS a 19)

NEUTRUN EXCESS PARAMETER = ,05263

RATIQ OF ASYMPTRTIC (N,2N) Ty 14,2 MEV NON-ELASTIC

11694 PLUS-QR-MINUS  ,0216
TeSQRT(N) = 7,121 T#SQRT(A) = 9.816
ERRYR 1784 ERROR 1,081

Fe19 ++FRGM REF, P 60 (1720)

SO0 0000E000000R0000000200000000000000000000

ENERGY N,2N CROSS SECTIGN (MB)
(MEV) MEASURED, ERR ADJUSTED. ERR
$0000000000000000000000000080040000000000808000000
13,200 39,00 4,00 39,000 4,000
13,600 46,00 5,00 46,000 8,000
13,850 50,00 5.00 50,000 5,000
14,150 + 55,00 5,00 55,000 5,000
14,400 61,00 6,00 61,208 6,021
14,700 68,00 7,00 68,583 7,060
14,950 75,00 7.00 75.968 7.090
15,350 83,00 8.90 84,651 8,159

PRI NEtEs0000000000000000a000000800000008408000

FITTED PARANETERS

cseRBRNRIRNIRERIEN

LEVEL SPACING = 1,786 PLUS<BR-MINUS ,4B84PER MEV

ASYMPTBTIC (N,2N) CROSS SECTIBN s 185,82 PLUS=@R-MINUS 32,92 NB

RELATED DATA

s800cvivonne

NBN=ELASTIC CRPSS SECTION AT 14.2 MEV = 830,90 MB
(N+2N) THRESHALD s 10.98 MFv-

(N,3N) THRESHBLD = 20,61 MEV

THIS 1SBTUPE WAS 10 NEUTRENS, 9 PROTONS, (MASS = 19)

NEUTRON EACESS PARAWETER 3 ,0%208

RATIP @F ASYMPTOTIC (N,2N) T@ 14,2 MEV N@N-ELASTIC

12236 PLUS-BR-MINUS  .0396
N/SPACING = 5,509 A/SPACING = 10,638
ERRER  1.517 ERROR  2.883

Ay

T (N, 2N)-MILLIBARNS

N, 2N )-MILL IBARNS

-

g

F-19 P 60 (1720)

T = 2.252%.248 MEV
CutN.2N)= 140.818.0 MB
)

%a 1692022

z

FITTED DATA

assaaasadaassasassbagaaaasaalasansaasadasaasanaalaoasasanslaas

LINE  PGINT
———= o EXPERIMENT §
o ADJUSTED EXPT.]
£ | i
11 12 13 14 1S 18 17 18 19 20 21
ENERGYCMEV) -
m‘ : LAhAd T T ) T 1 L} |} 1 )
F F-19 P 60 (1720) '
BE A= 1.786%.484 MEV!
E N 2N)= 185.8432.9 MB
L2N)
ved  ZSAN_ ooy ouo

8
=

-
£
=]
LRAAARAEARS aanARARR RS o

Gf19.2)

I FTUTRTVESE N EVITETR] FIVEUTYIRY SUTTETRCTLITUTITTINI IYUTETUTTY FYTTRTRTYI FYTTTOUT

110.9
88.0
. :
s FITTED DATA
quﬂ; LINE POINT 3
t ———— o EXPERIMENT
: o ADJUSTED EXPT.3
22.0- E
s 3%5
0 E 1 1 L 1 'l L 1 1 ]
0 11 12 19 e 19 2 21

15 18 17
ENERGY(MEV)

57



v oFRBM REF, M 67 (1686)
ssedbasass XA RYYE RSS2 2 Y Y

N,2N CROSS SECTION (MB)

(MEV) MEASURED, ERR ADJUSTED, ERR
0..0“.0....0.0..0.0...00.I..,.........Ql.!..l..
14,960 43,10 6,40 44,123 6,552
15,820 50,60 13,20 535,081 13,847
16,520 79,70 11,60 85,155 12,394
17,350 87,00 18,60 94,847 20,278
18,440 90,90 10,90 101.517 12,173
19,390 ‘99,10 11,80 112,805 13,432

L T O Yy Yy Y Y Y Y P YTy

FIVTED PARAMETERS

e conconcne

NUCLEAR TEMP, = 1,621 PLUS-BR-MINUS ,151 MEV

ASYMPTRTIC (N,2N) CRUSS SECTIAN = 122,73 PLUS-BR-MINUS

8,59 MB

RELATED DATA

»
NON-ELASTIC CR2SS SECTION AT 14,2 MEV =
(N,2N) THRESHBLD = 12,96 MEvV
{N,3N) THRESHOLD = 24,51 MEV

911,64 MB

THIS ISOTUPE HAS 12 NEUTRONS, 11 PRUTENS, (MASS a 23)

NEUTRON EXCESS PARAMETER = ,04348

RATIg ©F ASYMPTOTIC (N,2N) T@ 14,2 MEV NUN-ELASTIC

11346 PLUS-OR=-MINUS 10054
ToSQRT(N) = 5.615 T#SURT(A) =& 7.774
ERRER +523 ERRUR .724

M 67 (1686)

sssssvsesssnnsss

BRCTION (MO)
[}

-
43,10

14,960 44,123 '
15,820 50,60 13,20 53,081

16,520 79,70 11,60 85,155

17,350 67.00 18,60 94,847 20,278
18,440 90,90 10,90 101,517 12,173
19.390 99.10 1 112,805 13,432

ssoeseecss

LYY TY YT TY FY Y

FITTED PARAMETERS ’ L
secosssscsesssnes .
LEVEL SPACING ® 5,083 PLUE~OReMINUE1,077PER MEV -

ASYMPTBTIC (N,2N) CR@SS SECTIBN a 133,26 PLUS-BR-MINUS 41,79 HMB

RELATED DaATA

NBN-ELASTIC CR®SS SECTION AT 14,2 MEV = 911,84 MB
(N,2N) THRESHELD = 12,96 MEV
{n,3N) THRESHULD = Ja.B%1 WEY

THIS I1SPTUPE HAS 12 NEUTRONS, 11 PRBTBNS, (MASS = 23)

NEUTRBN EXCESS PARAMETER = ,04348

RATIP® @F ASYMPTOTIC (N,2N) T0 1442 MEV NBN-ELASTIC

21461 PLUS-AR=-MINUS 0129
N/SPACING = 2.361 A/SPACING = 4,525
FRROR 500 ERRRR 1959
-

O (N, 2N)-MILLIBARNS

O (N, 2N)-MILL [BARNS

128.Q

112.Q

MAAAAS S RAALAARAL S AR AAAAS RAAARARS AL R LA RAS;

!5
2
TYrTYprYTTY

14.0

TYTYTTYTY T TYTTTYY

NA-23 M 67 (1686)

T = 1.621¢.151 MEV
OuN.2N>= 122.7¢ 8.6 MB

L2N) '
GiT.2) 1352009

FITTED
LINE

DATA
POINT

o EXPERIMENT
w ADJUSTED CXPT.

19 14 15 18 17 18 18 20 21 2 28 N 25
ENERGY(MEV).

18%6.0

¥

ey

75.0

45.Q

15.0

AR S AR S RAAAS SN AL R AR A RN AR R ARA LSS RS A ARRS S s

NA-23 M G7 (1G6G)>

A = 5.083¢1.08 MEV!

GihN.2N>=133.3¢11.8 MB

FITTED
‘LINE

DATA
POINT

o EXPERIMENT
u  ADJUSTED EXPT.

13 14 15 18 1



NA=23 ., .FRBM REF, L 65 (893}

0000005000000 0008000s500000e00s0000000NY

" ENERGY W, 2N CRESS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED: ERR
Q.Ol‘l......l'...ll..l.lO.Ql...OQ.......I..Q...
14,420 44,00 3,10 44,309 3,122
14,710 65,80 4,60 66,858 4,074
15,090 84,80 5,99 87,147 6,063
15,370 87,30 6,10 90,443 6,320
15,720 108,00 8,00 112,987 8,369
15,990 113,00 8,00 119,084 8,431
16,250 122,00 9,00 129,451 9,550
14,420 133,00 9,00 141,743 9.992
16,610 141,00 10,00 150,993 10,709
17,270 159,006 15,00 173,017 16,322
17,750 173,00 15,00 190.336 16,508
18,330 180,60 16,00 200,557 17,827
18,710 191,00 16,00 214,504 17,969
19,130 197,00 17,00 223,114 19.2%4
19,380 194,00 18,00 229,702 20,477

560 199,00 18,00 227,341 20,563

REPREESNGRNEER0SELTRVLE0REINRESRSRENOee

FITTED PARAMETERS
oBsBeastRessaseRe
NUCLEAR TEMP, = 1,911 PLUS=DR-MINUS ,062 HEV
ASYMPTBTIC (N,2N) CRBSS SECTION = 263,03 PLUS=-BR-MINUS

9.02 MB

RELATED DATA

ssasInssenss

NEN-ELASTIC CROSS SECTIAN AT 14,2 MEV = 911,84 MB
(N,2N) THRESHBLD = 12,96 MEV

(N,3n) THRESHELD = 24,51 MEV

THIS 1S@TOPE HAS 12 NEUTRANS, 11 PRUTONS, (MASS » 29

NEUTRON EXCESS PARAMETER = ,04348

RaTig -@F ASYMPT@TIC (N,2N) T@ 14,2 MEV NON-ELASTIC
.2885 PLUS=RR=-MINUS 40099

TeSQRT(N) = 6,620 TeSURT(A) = 9.165
ERROR 1215 ERRRR 1297
'
NA=23 +ooFREM REF, L 65 (893)

sestssgssesenasstssetateces
ENERGY
(MEV) MEASURED,

esse

N, 2N CROSS SE
RR

assssssesse

[X] 4800830080000 0000
14,420 44,00
14,710 65,80
15,090 84,40
15,370 87,30
15,720 108,00
15,990 113,00
16,250 122,00
16,420 133,00
16,610 141,00
17,270 159.00
17,750 173,00
18,330 180,00

191.00

FITTED PARAMETERS

XYY YY YT YT YYY Y Y

LEVEL SPACING s 3,363 PLUS=GR-MINUS ,259PER MEV

ASYMPTBY[C (N,2N) CR2SS SECTION = 303.00 PLUS-BR-MINUS 13,35 MB

RELATED DATA
svivenveeses .
NBN-ELASTIC CRASS SECTIGN AT 14.2 HEV = 911,84 MB
(N,2N) THRESHBLD = 12,96 MEV
(N,3N) THRESHALD = 24,51 MEV

THIS ISBTOPE HAS 12 NEUTRENS, 11 PROTUNS, (MASS = 230

NEUTRGN EXCESS PARAMETER = ,pa3as

T -

RATI® OF ASYMPTBYIC (N,2N) T@ 14,2 MEV NBN-ELASTIC

. 43323 PLUS=BR-MINUS  ,0146

‘N/SPACING = 3,568 A/SPACING = 6,839
ERR2R .275 ERRER .527

G (N, 2N)-MILLIBARNS

O (N, 2N)-MILLIBARNS

NA-23 L 65 (893)

T = 1.811¢.062 MEV
OgN.2N> = 263.0¢ 9.0 MB

,2N)
%azﬁsz.mo

Jasasasaaslassasaaaslossassuaalasaassaaalonaaansaatasassasaalansssssaadassasains

- FITTED DATA
. LINE  POINT 3
———— o EXPERIMENT
» o ADJUSTED EXPT.]
3
°iz 13 14 15 186 17 18 19 20 2 zq &
- ENERGYCMEV)
!
320. QTSI _——— ey
NA-23 L 65 (893) "
268,

A = 3.363%,259 MEV !~
OuhN.2N>=303.0+13.4 MB

OufN.2N)
256. 0;,5_14-2) =,332:.015

224,

IFTTYEYSTSE RV RTUTRTNLIVETURYUI FVUTTVETNI FCUTUPTINY FEVYEETUVE FVETUTETESE FUUTURTUN

FITTED  DATA
LINE POINT

o EXPERIMENT
o ADJUSTED EXPT.

B4.

EUTRTEY

w

sasaiaaaly

12 13 14 15 16 1

]
oE
]

7 18 19 20
ENERGY(MEV )

59



Na=23 FROM REF, PI65 (449)

tesssansanses

sessees

ENERGY N,2N CROSS SECTION (mB)
(MEV) MEASURED, ERR ADJUSTED, ERR
$9600008000E00N0teRtERteteatoaIRRECIRRREssRstae
14,890 38,50 2,30 39,332 2,350
16,150 35,70 2,50 37,782 2,646
18,490 58,60 14,00 65,513 15,652
1v,610 63,60 14,00 72,699
20,630 67,80 8,00 78,931
21,000 78,70 10,00 92,193

cesDescsseeseceRORRBRRTIS, cssacsscae

FITTED PARAMETERS

ecssoessssesssese

NUCLEAR TEMP, = 1,027 PLUS=OR-MINUS ,416 MEV

ASYMPTBTIC (N,2N) CRUSS SECTIgN = 58,94 PLUS=BR-MINUS 15,95 MB

RELATED DATA

sesssossseas

NBN=ELASTIC CR@SS SECTION AT 14,2 MEV = 911.84 MB
(N,214) THRESHALD = 12,96 MEV R

(N,3n) THRESHOLD = 24,51 MEvV

THIS I1SBTUPE HAS 12 NEUTRONS, 11 PROTBNS, (MASS = 23)
NEUTRAN EXCESS PARAMETER = ,04348

RATlg BF aSYMPTBTIC (N,2N) To 14,2 MEV NgN-ELASTIC
20646 PLUS=OR=-MINUS +0175

TeSQRT(N) = 3,558 TeSQRT(A) = 4,925
. ERWUR 1.441 ERROR 1,995

Na=23 +oFROM REF, P165 (449)

L Y Yy Y Y Y Y Yy Y Y Y Y Y Y Y Y YT

ENERLY W, 2N CRE3S 3CCTION (Np)
(HEV) MEASURCD, CRR ADJUSTED, GRR
6203802083008 000000800000000000030000008000000
14,890 38,50 2,30 39.332 2,350
16,150 35.70 2,50 37,782 2,646
18,490 58.60 14,00 65,513 15,652
19,610 53,60 14,00 72,699 16,003
20,630 67.80° 8,00 78,931 9,313
21,000 78,70 10,00 92,193 11,714

NSRRI N0Es0000eRNEINR000000P00YR000R0040

FITTED PARAMETERS
eseee sesees
LEVEL SPACING 211,553 PLUSSBR-MINUSB,940PER MEV .

ASYHMPTBTIC (N,2N} CRASS SECTIBN = 63.92 PLUS=BR-MINUS 18,51 MB

RELATED DATA

NBN=ELASTIC CRASS SECTIEN AT 14,2 MEV = 911,84 M8
(N,2N) THRESHBLD = 12,96 MEV

(N,3N) THRESHALD 3 24.51 MEV

THIS 1S@T@PE HAS 12 NEUTRENS, 11 PRATENS, (HMASS =z 23)
NEUTRdN EXCESS PARAMETER = ,04348

RATI® @F ASYMPTETIC (N,2N) TB 14,2 MEV NON-ELASTIC
. L0701 PLUS=BR-NINUS 20203

N/SPACING = 1.039 A/SPACING = 1,991
. ERRUR 804 ERRBR 1,541

FEYTA

O (N, 2N)-HILLIBARNS

O (N, 2N)-MILL1BARNS

8 8
2 P

TV TYYYYTY

3

IAAAARARR RS R AL

68.0

#

rrrYpTTTTY

N
r=-1

T YT YT T YT v T YT YT Yy

NA-23  PIBS (449)

T = 1.027%.416 MEV
CubN.2N>= 58.9¢16.0 MB

Gl 2N - 065¢.017 ;

FITTED  DATA

LINE  POINT
& EXPERIMENT
o ADJUSTED EXPT.

[
I
I
I
I

[STSTETTTVI IVTUVTTTTTI FTTTVUTTTI FUNTUVUTEY FYUVETTTTI FUUTRUUTTI FURTETEUEL FUDVRUETY

AMLAd aat

i.d- 3

E f 3%

oi; 13 1:| 1Is 1‘ 1; 1; 1; z;) 2.1 z.z z; zq b
-3

ENERGYCMEV)

140, Qe T———
- NA-23  PIBS (449) ) 3
|E 4 o 1.50318, 000 MEV E
E OM.2N)= 63.9:18.5 MB T ]

o OgN.2N) . : E
BB.CI;— q.s.lq_z) =.070%.020 5 3
nd r T 3
S
stk M { R %
b A

5 A4 ¢ E
$5.0- 1T T T T — . 3
] ] 3
uu.ué - j
a&ué ' é
3 FITTED DATA :
2.0 LINE  POINT E
b ————  « EXPERIMENT  }

3 o ADJUSTED EXPT.3
1.0 E

b 3

O W s 1s 19 20 21 2 23 M 25

17 10
ENERGY(MEV)



P=31 vsFRGM REF, B 63 (417)

80000000 0C00N0000RRERR0000000000000000000000000

b ENERGY N N,2N CROSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
S000800000800000000 80080000005 00800000080000000
14,100 12,50 3,00 12,500 3,000
15,200 29,00 2,00 29,777 2,054
16,000 34,50 3,50 36,110 3,663
17,200 47,00 4,00 50,479 4,296
18,800 58,00 6,00 64,173 6,639

7 61,50 7.50 69,055 8,421

800000000000 asR00bRR0sRRRsRRRRY asesetecse

FITTED PARAMETERS
ssscsessnesssects

NUCLEAR TEWP, = 1,909 PLUS~AR~MINUS ,133 HEV

ASYMPTBTIC (N,2N) CROSS SECTIBN = 75,80 PLUS-BR=MINUS 5,07 MB
RELATED UATA )

(2] .

NON= ELASTIC CROSS SECTION AT 14,2 MEV s 1051 31 w8

(N,2N) THRESH@LD s 12,70 MEyY

(N,3N) THRESHALD = 24,39 MEV

THIS ISOTOPE HAS 16 NEUTRONS, 15 PROTONS, (MASS = 31)

NEUTRUN EXCESS PARAMETER = ,03226

RATI@ OF ASYMPTOTIC (N,2N) TR 14,2 MEV NBN'ELASTIC

10721 PLUS*BR=-MINUS  .0048
ToSQRT(N) = 7,636 . TeSQRY(a).= 10,629
ERRGR 532 ERRBR 74
P31 ,,,FROM REF, B 63 (417)

0000082000080 0000000000000008000Rc00sRRRRRRRRES

ENERGY N,2N CROSS SECTI@N (MB)

(MEV) MEASURED, ERR ADJUSTED, ERR
0000000000 000000000000000000000RRsRt0RRRRRRRtRS

14,100 12,50 3,00 12,500- 3,000

15,200 29.00 2,00 29,777 2,054

16,000 34.50 3,50 36,110 3,663

17,200 47,00 4,00 Sn.479 4,296

18,800 58,00 6,00 64,173

19,700 61,50 7,50 69,055
S0000000RCTRBNNNTRRERENNRR00RRR0RNCRRLY

FITTED PARAMETERS

s88anas . R .

LEVEL SPAUING & 3,439 PLUS=OR-HINUS ,506PER MEV
ASYMPTATIC (N,2N) CROSS SECTION = 85,83 PLUS<BReMINUS 6,66 MO

RELATED DATA

esssnsessees

NON-ELASTIC CROSS SECTION AT 14,2 MEV = 1051,31 MB
(N,2N) THRESWOLD s 12,70 MEV

(N,3N) THRESHBLD = 24,39 MEV

THIS [SOTGPE HAS
NEUTRON EXCESS PARAMETER =

16 NEVUTRONS, 15 PROTONS, (MASS = 31)
. 03226

RATI® @F ASYMPTOTIC (N,2N) T@ 14,2 MEV NBNeELASTIC

10816 PLUS=CR-MINUS 20063
N/SPACING = 4,653 A/SPACING = 9.014
ERRUR 16838 ERRER 1,326

O (N, 2N)-MILLIBARNS

T (N, 2N)-MILLIBARNS

P-31 B 63 (417)

T = 1.809¢.133 MEV
wzm= 75.8t 5.1 M

.2N)
ai14.2) =-0722.005

Laseasasaalasssass

FITTED
LINE

DATA
POINT

o EXPERIMENT
o ADJUSTED EXPT

I

asalasassaaaatasasassaslansnsaaaslanss

ENERGYCMEV)
93' ! 1 |l L} 1 T T Ll L} T L Ll 4
E P-31 B 63 (417> ' ]
8.1 = 3,439,506 MEV! E
O4N.2N)= 85.8* 6.7 MB 3
7“.40: é
. -
ss.xu@ 3
3
3
ss.60t 3
3
46.50 3
F 1
3.2 4
217.80~ é
< FITTED DATA i
“’-‘*J; LINE  POINT 3
———= + EXPERIMENT j
F O ADJUSTED EXPT.]
9.30- 3
E AF ' 3%‘§
0 1 1 1 1 1 1 |’ ) 1 i 1 1
i2 13 1 15 18 1 21 2 23 ™ B

7 18 19 20
ENERGYCMEV)

19 1% 1S 18 17 1818 20 21 2 2 & B



52' t L} L L} 1 1 |l ] ! L) 1 I l
K-39 A 65
k=39 v FREH REF, A& 65 E ]
Sesesesasasatseesesstasatse 46.80- - -
N,2N CRDSS SEcTéggD("g;R T = 3.338:1.667 MEV :
MEASURED, EKR ADJU ' "~ :
”5 s O4N.2N>Y= 29.5:22.0 B
14,900 2.70 40 2. . LN, 2N) :
15,500 3,20 .50 3,297 515 3 . =, IR
15,900 4,70 .80 4,883 831 '11.51 GA19.2) 025*.019
16,500 6.30 1,00 6,623 1.051 )
17.000 P 7,60 1,20 8,064 1,273
17,500 11,50 1,60 12,309 1,927 E
aasesecessseoseesseescn eesusssse
36.40F
FITTED FARAMETERS
vavsccecsesassses -
NUCLEAR FEMP, = 3,338 PLUS=BR-MINUS1,667 MEV 2 320
ASYMPTETIC (N,2N) CRESS SECTIEN = 29,48 PLUS-QR-MINUS 22,03 HB &
a
=
= .00
z %.
RELATED DATA A
cescsecvenso Z
MPN-ELASTIC CR2SS SECTI¢N AT 14,2 MEV = 1170.31 M8 &
(N, 2N} THRESHELD = 13,42 MEV =z zo.an[»
(My3h) THRESHOLD = 25,79 MEV Z
THIS |S¢TUPE HAS 20 NEUTRUNS, 19 PROTONS, (MASS = 39) b
EUTR LTER =, 02564
NEUTR@N EXCESS PARAMETE 0 ] ‘5.50[' ]
NATI GF ASYMRTATIC (ha2N) TU 14,2 MEV NBN=ELASTIC : 7,
L0257 PLUS-GR=MINUS 018 /f’
TeSORT(N) = 14.928 ToSORTLA) = 20,846 : 7
SO Ron (7455 ERROK 10,410 10,40k /4 F&}'LED EG}-GT
F
. | . —_———- « EXPERIMENT
. L
5 é —— 0 ADJUSTED EXPT.
s.20- z/
F 2N ;}é 3
u. — 1 1 1 1 1 1, 1 (] 1 1 L
13 14 15 16 17 18 19 20 21 22 23 ¥ 25 26
- ENERGY(MEV)
llo' L} v Ll L} Ll v L} 1 v L} Al L) 3
k=39 L FROM REF, A 65 3 K-39 A 65 3
ENERGY N, 2N CRUSS SECTISN (MB) 99.4 - 1 -
TMEG HEADURED, GAR ADJUSTCD, Chn P A= .76 “'.0771."6,- ]
B Ry Y O R P 4 | = 2 .7 M8 ]
14300 40 2,715 407 E ?&:gni 48,7+55 3
15,500 150 3,297 515 . p
151900 \80 4,993 .a%1 8. 0F “"tﬁ =.042:.048 E
16,500 1,00 6.623 1,051 g1 ne ]
17,000 1,20 8,064 1,273 . 1
17,500 1,80 12,309 1,927 3 ]
6600002000000000000000800800as0C0sernretaracnoe j
.6 ]
FLIIED PARAMETERS E . 3
aca aboeow .o ]
LEVEL SPACING = ,761 PLU3-3R-MINUS1.071PER MEV . o < E
ASYMPTQTIC (M,2N) CRESS SECTIUN : 48,67 PLUS-OR-MINUS 55,74 ng z 66. f p
[ee) b - E
| p
- 3
: = s5.¢ E
RELATED DATS :|: 4 3
cecoecenecos ~ ‘3
NCN-ELASTIC CRZSS SECTIBN AT 14,2 MEV = 1170,31 MB =z b
(N,21) THRESHYLD = 13,42 HEV ~N 4 P
(N, 3R) THRESHPLD = 25,79 MEV z oy f 3
. ~ 3
THIS ISOTYPE HAS 20 HEUTRANS, 19 PRATENS, (MASS = 39) b 4 1
WEUTH@N EXCESS PAPAMETER = 02564 E ’ 3
QATI® OF ASYMPTZTIC (N.2n) Ty 18,2 MEV NEN-ELASTIC B¢ 3
+0416 PLUS-CR-MINUS  .0476 t E
N/SPACING = 26.2R1 A/SPACING = 51,248 E 3
ERRKYR 36.987 ERRAR 72,125 - J
22.0- DINT™ 7
: o EXPERIMENT ]
o ADJUSTED EXPT.]
1.0 E
F RN
0 L | L . .
i3 2 23 B/ B o



K=39 oo FROM REF, 8 65 (843)
.I..I.'l.O’I....'.........II......."..........
ENERGY N, 2N CRBSS SECTION (My)
(MEV) MEASURED, ERR ADJUSTED, ERR

'Il.........0....0..0......0....0.......D..

15,000 6,10 W6u 6,217
15,800 9,60 .80 9,954
16,700 15130 1.20 16,145
17,540 17,60 1,30 18,838
18,100 21,40 1,60 23,133
16,800 23,80 1,70 26,005 1,857

n..oo.onn.......o..cn...o..........oo-o.u.o....

FITTEU PARAMETERS
stefesstona .
HUCLEAR TEMP, 2,248 PLUS-BR-MINUS ,1¥7 MEV

ASYMPTUTIC (N,2N) CRUSS SECT]pN a 36,76 PLUS~BR-HINUS

3,52 MB

RELATED DATA
ssscessescae
NON-ELASTIC CRASS SECTIUN AT 14,2 MEV = 31170,31 MB
(N,2N) TWRESWELD = 13,42 MEV
(N,3N)} THRESH4LD = 25,79 MEv
THIS TSATYPE HAS

20 NEUTRENS, 19 PROTENS, (MASS = 39)

NEUTRON EXCESS PARAMETER = ,02564

RAT1o OF ASYMPTOTIC (N,2N) TO 14,2 MEY N@N= ELASY!C
40314 PLUS-BR-MINUS 10030

TeSQRT(N) s 10,053
ERRYR +881

TeSQRT(4) s
ERRBR

14.039
1,230

K=39 oo FHEM REF, 8 6% (843)
Q....l.....l..l.ll...I.l.....l..l..'.ll..l!ll'.
ENERGY N,2N CROSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTEU, ERR
Sesetssssan A A I T Y YT Y Y YY) (24X XX XY ]
15,000 6,10 .60 6,217 WO11
15,800 9,60 .80 9.954 829
16,700 15,30 1,20 15,145 1,266
17,500 17,60 1,30 18,838 1,391
16,100 21,40 1,60 23,133 1,730
18,800 23,80 1,70 26,005 1,857

o.non.o.oo-c-oooooono;.oo.nlo.nno.-oo.noooo-o.o

FITTGD PARAMETERE
sessese

LEVEL SPACING = 2,301 PLUS~BR-MINUS ,460PER MEV
ASYMPTBTIC (N,2N) CRESS SECTIGN = 45,52 PLUS-OR-MINUS

5,57 8

RELATED Dava

essoncescese

NON-ELASTIC CRBSS SECT!ON AT 14,2 MEV = 1170,31 MB
(N,2N) THRESHALD = 13,42 MEY

(N, 3N) THRESHALD = 25,79 MEV

THIS ISBTUPE HAS 20 NEUTRONS, 19 PRATONS, (MASS = 39)

NEUTKON EXCESS PARAMETER = ,02564

RATI® OF ASYMPTATIC (N,2N} TO 14,2 MEV NGN-ELASTIC
R 0389 PLUS-QR-MINUS  ,0048

16,949
3.388

N/SPACING =
ERRUR

8,692
1,738

A/SPACING =
ERROR

K-39 B 65 (843)

T = 2.248*.197 MEV
CAN.2N)= 36.8¢ 3.5 MB

N)
LIHZZ) .031+.003

18 19 20 21
ENERGYC(MEV)

28.
2 o,
[+ .
-
=
-
= 20.
x
& .
EE 16.
b
12.
FITTED DATA
8. LINE  POINT
————~ « EXPERIMENT
— o ADJUSTED EXPT.
4.1
3
. 18 19 20 21 2 23 4 b1 26
ENERGYCMEV)
52' Y Ll L} L) 1 1 Ll 1 L) L 1 L) L4
K-39 B 65 (BY3) E
6-8F A = 2.301¢.460 MEV™! E
E OfN.2N)= 45.5¢ 5.6 MB 3
2N) 3
41.60- GfT4. 25 = =.039:.005 3
36.40F 3
] o ]
4 _ - ;
) %g 31.2ui P P E
3 -
@ b 3
3 ]
:i 25.00E -
x E ]
A 3 ]
=z L 3
oi 3
Z 0.8+ 3
o 5
t i
15. 60 3
5 FITTED  DATA 3
‘°-‘*°E LINE  POINT 3
E ———— o EXPERIMENT
3 0 ADJUSTED EXPT.
S.ZUE ?
b ‘f 3
ui; 14 15 18 17 2 B M 5B



64

FREM REF, A64 (1791)

spsssetssstessescaetatas

$C-45

ENERGY N,208 CR®SS SECTI@N (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
S0000B00EEINENOROSRRRRR0OROSBRERRRRRERIRERRSNRS
13.000 154,00 9.00 154,000 9,000
13,400 256,00 16,00 256,000 16,000
14,000 298,00 19.90 296,000 19,000
14,300 337,00 22.00 337,767 22,050
14.700 .376.00 24,00 380,195 24,268
12,200 353,00 23,00 360,683 23.501
15,800 391.00 25,00 404,219 25,845
16,000 419,00 27,00 434,782 28,017
16,700 375,00 25,00 393,964 26,264
17,400 408,00 27,00 433,541 28,690
17,500 388,00 26,00 412,930 27,671
17,900 391,00 26.00 418,642 27,838

03eEENO0REEE080000000000000088380008000000aRs00s

FITTEN PaRAMFTERS

sa0e080s000080000

WUCLEAR TEMP, = 1,063 PLUS~-@R-!1]NUS
ASYMPTATIC (N,2N) CR@SS SECTIaN =

.059 MEV
440,51 PLUS-BR=MINUS

RELATED DaTa
sescsoevesen

NPN-ELASTIC CRYSS SECTIAN AT 14,2 MEV = 1250,12 HB

(l4.2m) THRESUALD = 18,57 MEV

ININY THRESHZLD = 23,49 MEV

THIS ISZTUPE HAS 24 NEUTRONS, 21 PRATONS, (MASS = 43)
NEUTH®Y EXCESS PARAMETER = ,006667

AATIO OF ASYMPTITIC (N,2N) Y@ 14,2 MEV NON=-ELASTIC

.3524 PLUS-#R-MINUS 10125
ToSQRT(N) = 5.20d TeSnRTCAY = 7,11
ERRYR . ,2AR9 ERROR 1396
SC-45 ., ..FROM REF, Ab4 (17Y1)

L I L L Y Y Y Y Y Y Y YR Y Y LYY Y Yy

ENERGY N, 2N CRBSS SECTION (MB)
(MEV) HMEASUREU, ERR ADJUSTED, ERR
(1] - S8pedicadussbans

iY,0vv Yv,00 154,

13,400 16,06 256.000
14,000 19,00 298,000
14,300 22,00 337,767
14,700 24,00 380,195
15,200 23,00 360.683
15,800 25,00 404,219
16,000 27,00 4349

16,700 25,00 393.964
17,400 27,00 433,541
17,500 26,00 412

17,900 26,00 418,642

000800080080 0000030000000300200020000080%000000

FITTED PARAMETERS

GoBibablbdenisoiae

LEVEL SPACING ©11,102 PLUS~VR-HINUS1,d434PER MEV
ASYMPTRTIC (N,2N) CRASS SECTION = 456,46 PLUS-BR+MINUS

RELATED DATA

ccesenndbesss

HON=-ELASTIC CRESS SECTION AT 14,2 MEV = 1250,12 MB
(N,2N) THRESHBLD = 11,57 MEV

(H,3N) THRESHALD = 21,49 MEV

ISATEPE HAS 21 PROTONS, (MASS = 45)

THIS 24 NEUTRONS,

NEUTRUN EXCESS PARAMETER 3 ,06667

RATI® OF aSYMPTOYIC (N,2N) TO 14,2 MEV NBN-ELASTIC

43651 PLUS-BR-MINUS  ,0161
N/SPACING = 2,162 4/SPACING 5 4,053
ERK2R 279 ERROR 524

15,64 KB

20,12 MB

g
[=]

AARRASRLasnasaas el

i92.¢

‘G (H,2N)-MILLIBARNS
2
o
Qo
H

144.0

AR RARSEARSEEEES Laos

=
@
o
R

FITTED
LINE

DATA
PGINT

o EXPERIMENT

o ADJUSIEU EXPT

3

'{70.Urrrnm]’rrrmrrrrwrrrrrrmmrrqmrrmqumm-.mm'mpnmm-rrmrmrmrnm-rrrwﬁrnq
SC-4S  ABY (h791) 3
B¢ 1 - 1.063:.059 MEV 3
b OfN. 2N) = 440 T~
OSN.2ND ]
376.0- qa.r(..H'Z) ~. E
- i
320.0- 4
2 282.0¢ E
a p
& ]
[+=] p
3 ]
= L 3
’F 235.0¢ 3
= ]
o ]
Z 188.0- 3
b | ]
141.0F -E
; FITTED  DATA ]
Eatll 3 LINE  POINT E
s ———— « EXPERIMENT  j
O ADJUSTED EXPT.]
47,0~ -
%
0. 1 ] L 1 1 1 1 1 1 ]
11 12 13 16 17 18 19 20 21 22
ENERGY(MEV)
400. o Ll L) Ll Ll Ll Ll L] hbbldd | bbbk | 1
] SC-45
TE A= 111020043
B N 2N = 456,52 20,
E g N.2ND
st g(14.2) -3
335.0

I FEUTTSUTIY FTETETEVIN PECTVITUVE FUUTUVEUNS PTTUTTRENY FTUTUTUTES FTUTTTRUYE SUTTUTETY

- ha

16 17 18
ENERGYCHEY)

21

22



$C-45 . M REF, P 61 (588)
‘seetensese secsscsescese
ENERGY CTI¥N (MB)
{MEV) ADJUSTED, ERR
‘eesvesesse tsssaseceesssatnnsnes
13,400 161,00 4,10 161,000 4,100
13,6%0 203,80 5.20 203,800 5,200
14,010 245,90 6,30 245,900 6,300
14,090 266,20 6,80 266,200 6,800
14,310 296,30 7,60 297,042 7,619
14,500 315,70 8,10 317,835 8,155
14,680 349,00 9,00 352,742 9,096
16,500 454,00 16,40 475,326 17,170
17.950 507,90 18,30 544,206 19,608
19,760 507,90 18,30 §57.,415 20,084

Ly Y Yy Y Y Y P Y T TY Y Y YR YT TY Py

FITTED PARAMETERS
sasnnses .8
NUCLEAR TEMP, 3 1,778 PLUS=2R-MINUS .084 MEV

ASYMPTOTIC (N,2N) CROSS SECTIBN = 626,48 PLUS=BR=MINUS

RELATED baTa
sessrcssesne
NON-ELASTIC CROSS SECTIUN AT 14,2 MEV = 1250,12 MB
(N,2N) THRESHOLD = 11,57 MEy
(N, 3N THRESHBLD = 21,49 MEY
THIS [SBTUPE HAS

24 NEUTRONS, 21 PRUTENS, (MASS s 45}

NEUTREN EXCESS PARAMETER = 06667

RATIV OF ASYMPTOTIC (N,2N) TO 14,2 MEV NON-ELASTIC

+5011 PLUS-UR-MINUS 0260
TeSQRT(N) = 8,710 TeSQRT(A) = 11,927
ERRYR 412 ERRUR 1563
SC=45 oo oFROM REF, P &1 (588)

G300 E00000000000000000000000000000000R0%000000

ENERGY N,2N CROSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED., ERR
BP0 PRN0000000000000E0E000000s0000CCIRTRRRTES
13.400 161,00 4,10 161,000 4,100
13,690 203,80 5.20 203,800 5,200
14,0190 246,90 6430 245,900 6,300
14,090 266,20 6,80 266,200 6,800
14,310 296,30 7.60 297,042 7,619
14,500 315.70 8,10 317,835 8,158
14,680 349,00 %.00 352,742 9,096
16,500 454,00 16,40 475,326 17,170
17,950 507.90 18,30 544,206 19,608
19,760 507.90 18,30 557,415 20.084

FITTED PARAM
sesssassrcss
LEVEL SPACING = 3,746 PLUS=QR=MINUS ,500PER MEV

ASYMPTBTIC (N,2N) CRASS SECTION = 693,32 PLUS~PR=MINUS

RELATED DaTA
-8

MAN-ELABTIO CROBS SECTIBN AT 44,2 MLV » 1£50,12 MB
(N,2N) THRESHOLD =« 11,57 MEV
(N,3N) THRESHELD a 21,49 MEV
THIS [S@TOPE HAS

24 NEYTRENS, 21 PRPTENG, (MASS s 45)

NEUTR@N EXCESS PARAMETER = ,06667

RATI@ BF ASYMPTBTIC (N,2N) T8 14.2 MEV NBN=ELASTIC

15548 PLUS<BR=MINUS 10428
N/SPACING = 6,407 A/SPACING » 12,013
ENHER 835 ERRPR 1,603

32,49 MB

53,53 M8

G (N, 2N)-MILL IBARNS

O (N, 2N)-MILLIBARNS

m‘ ) T | Ll L} 1 L L) |} | 3
] SC-45 P 61 (568)
S 7= 1.778+.084 MEV E
CiukN.2N> = 626.5¢32.5 MB E

b OIN.2N) _ _
5&.0;- q_‘_ll{.Z) ‘.501*.0?8 { 5
usz.u? i
6. ¢ 3
3s0.0F 3
;

264. 0~ .E
xsa.ué i
FITTED DATA 3
182.0- LINE  POINT 3
E ———— + EXPERIMENT 3

] o ADJUSTED EXPT.]
66.0¢ 3
E 3% i

0 1 4 1 1 1 (! 1 [l 1
i 12 13 1 15 18 17 18 18 20 21 22
" ENERGYCMEV)

750. Qprrveryremy T Y T T T Likbhbibidd LAAMAAAM AbLAALLAL g
SC-45 P 61 (S88) ' ]

675. A = 3.746¢.500 MEV-! E
GufN.2N) = 693.3253.5 MB j
CN.2N) _ T

800. q;f.l‘*'z’ --‘5552.043 L:
525, :
450. é
375. €
300. '€
235. i
FITTED DATA 3

150. LINE  POINT E
———— « EXPERIMENT  }

o ADJUSTED EXPT.]

5. 4
N 3

' 3

1 L L 1 1 L L I} 3

Din 12 19 14 21 22

16 17 18
ENERGY(MEV)

65



66

.. Tl-46 . .FRONM REF, P 66 (1799)

80000 aeeR00cnO0RC0500U080000800ses0a00000800680D
ENERGY N,2N CRUSS SECYIivW (mb)
(MEV) MEASURED, EKR AUJUSTED, EKRR
2500000000000080000000088008000080800008000080G
16,00u tup.n0 10,00 103,715 10,371
17.3u0 170,00 14,00 180,210 14,841
19,500 250.00 25,00 278,149 27,315

800000000000000000000800060000

aocescesncsoocs
.

FiTTED PARAMETERS

ocenosonvtescosoans

NUCLEAR TEMP, = 2,54b PLUS=@n-MINUS ,112 MEV

ASYMPTETIC (X,2N) CRYSS SECTICN = 40%,68 PLUS-QR-MINUS 19,99 M3

RELATED vaTa

sevsacsacoae

NgN=-ELASTIC CRBSS SECTIgh AT 14,2 MEv = 1262.79.MB
(N, 200) ThRRESHALD = 13,40 MLV

(e 3NM) THRESHOLD = 28,22 MEV

THIS ISOTLPE HAS 24 NEUTRAN, 22 PRuTUNS, (MASS = 46)

nEUTREN EXCESS PARAMETER = (4340
RaTli ©F ASYHPTYATIC (N, 2N) To 14,2 MEv NON-ELASTIC
L3187 PLUS~ER-MInyS 10156
To3ghT(N) = 12,483 ToSGrT(a) = 17,281

ERWLR 549 ERnLF .760

Ti-46  .,,FREM REF, P 66 (1799)

ADJUSTEDR, ERR

- A Al Y Y Y Y Y Y Y Y Y Yy YY)
100.00 10,00 103,715 10,371
170,00 14,00 180,210 14,841
19,500 250,00 25,00 273,149 27,315

GEOEE000000000R0000000000000000000000 0000000000

FITTED PARAMETERS

..0......‘_’.. LL

LEVEL SPACING = 1,817 PLUS~@R-MINUS ,300PER MEV

ASYMPTBTIC (N,2N) CRESS SECTIGN = 503,83 PLUS«@ReMINUS 52,35 MB

RELATED LATA

as 8080

NBN=ELASTIC CRESS SECTI®N AT 14,2 MEV 3 1262,79 m@
(N,2N) THRESH@LD = 13,48 MEy

(N,3N) THRESHOLD = 23,22 MEv

THIS ISOTOPE HAS 24 NEUTRENS, 22 PRATONS, (MASS = 46)
NEUTRPN EXCESS PARAMETER ® ,04348

RATID BF ASYMPYATIC (N,2N) T@ 14,2 MEV NON=ELASTIC
+3990 PLUS*OR-MINUS 20415

N/SPACING = 13,209 A/SPACING s 25,316 .
ERRDR 2.181 ERRER 4,180

O (N, 2N)-MILLIBARNS

G (N, 2N)-MILLIBARNS

430. rrevrve rrveTrTTTTYTYYY TPy T
t Ti-46 P 66 (1799) "3
¥E 1 - 2.548%.112 MEV
' O4N.2N)=402.7¢20.0 M8
9 o'gE.ZN) ~
m'u;— aiT4.2 =,319¢.016 .
301.0-
258.0
asd
172.UE
120.¢
.1 FITTED  DATA
w4 LINC  POINT
: — = —~ + EXPERIMENT
1 o ADJUSTED EXPT.
4Y3.0-
3
O‘b L L 1 L L i i
13 14 1S 16 18 19 20 2 23 24
ENERGY( MEV )
SbU. L T T Lhkd T Libbbibidd | LiALA Ul T T
; TI-46 P &b €1799)
SHE 4 = 1.817+.300 MEV-! E
E O, 2N)=503.8152.3 MB 3
E o GbN. 2N) 3
9'&8.'1;'- q_{,l‘!-?.) =,399% 041 _:
336.0:— - 'f
E -7 :
260.0 3
zzu.u:- -
168.0~ -
: FLIIED UATA 5
llzu; LINE POINT ?
E —~— —~— o EXPERIMENT ]
; o ADJUSTED EXPT.
56.0- :
[ 3%
0. L 1 1 1 1 L 1 Jd
21

22 23 P

19 14 15 18 17 18 18 20
ENERGY(MEV)



T1-46 oo oFRLM HEF, B 65 (1500}

®esseecseccs0Rceeess0R0DBE00E acdecesosasoso

ERERGY N.2N CRSS SECTIGN (MB)
(MNEV) “EASURED, ERK ADJUSTEDL, ERR
50680808800800088060800000088000888000000080080
15,000 69.50 6,60 70,706  8.13y
16,000 137,00 17,00 142,06% 17,632
7,600 173,00 22,00 162,521 28,211
16,0u0 202,90 25,00 216,569 ¢6.780
15,600 213,00 26,0v 234,073 25,084
19,600 214,00 26,09 234,097 28,442

$008800#080080088080000000800069080808000 800008

FITTEl PanaMETERS

s00csuvessascosnd

BYCLEAR TEMP, = 1,461 PLUS=¢n-MINLS .tbn REV

ASYMETOTIC {N.2N) CRuSS SECTIEN = 263,82 PLUS-dR-MINUS 8,47 M8

KELATED LATA
coocoosvocns

HpNeeLASTIC CRPSS SELTILN AT 14,2 KEV 2 1262,79 i

Gy 2N TaRESHYLD = 13,46 HEv

(9, 30) TrhESHZLD = 25,22 MEV

TIS 1SuT.PE MAS 24 LEUTHINS, 22 PRAIELS., (MASS = 463
BEUTHAN ExCESS PARAMETER = ,04346

KaTly 2F ASYMPIWTIC (N,24) Te 14, MEV HJn-ELASTIC
. 2PBA PLUS-UR-MINLS Wue?

TobuhT(N}) = 7.122 TeSCrlta) = $.956
EKKUR . ,274 BRI -389
T1e46 8 65 (18000
LI I TR YY) SebsssveaatsanBee
ENERGY N, 2N CROSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
.8 O..l..........l.l.l...l..l...."..l........
15,000 69,50 8,00 70,706 8,139
16,000 137,00 142,089 17,632
17,000 173,00 182,%21 23,211

18,000 216,384 26,780
230.073
234,097

sane

FITTED PANANCTCNY
8008008000000 00,
LEVEL SPACING » 6,306 PLUS=BR-MINUS ,679PER MEV . .
ASYMPTOTIC (N,2N) CRDSS SECTIBN = 284,56 PLUS-@R-MINUS 13,99 MB

RELATED DATA
sevreacnsssee .
NONELASTIC CROSS SECTION AT 14,2 MEV = 1262.79 N8
(Ns2N) THRESHALD o 13,48 MEV
(N,3N) THRESHOLD a 23,22 MEV

THI3 1SOTBPE WAS 28 NEUIRSNS, 2¢ PHETONS, (MASS =  48)
NEUTRON EXCESS PARAMETER = ,04348

RATIA @F ASYMPTATIC (N,2n) T@ 14,2 MEV N@NaFLASTIC
12253 PLUS~BR=MINUS 0111

N/SPACING s 3,806 A/SPACING = 7,295
ERRBR  ,410 ERROR 785

O (N,2N)-MILLIBARNS

G (N,2N)-MILLIBARNS

280. ! Lk T T T T T T TprerYTY T
TI-46 B 65 (1800) _ 3
Z2E 7= 1.46B.056 MEV / E
OfN.2N> = 263.2¢ 8. 5 E
N 2N) ==
224, qs.lq_z)—.zoa*.007 /A./ -E
_ y :
196. €
168. E
140, 3
1a. E
8. 3
FITTED DATA - 3
%. LINE  POINT E
———— o EXPERIMENT- 3
o ADJUSTED EXPT.]
28. B
M
0 1 { 1 1 I 1. ' [} :
i3 15 16 18 19 20 2 23 N
ENERGYCMEV) :
300. 9 Lhbbhdddidd | L M b T T T T
E TI-46 B 65 ¢1800) E
206 A = 6.306¢.679 MEV'! 5
E OGN 2N = 284.6£14.0 E
0. g% =225 . 0117 f e
af A - 5
T—/ :
210.0 ] é
ie0.d é
1so.u§ é
1zu.u§ é
,E i
SO.UE 3
: FITTED DATA 3
uE LINE  POINT E
————~ « EXPERIMENT 1
: o ADJUSTED EXPT.]
30.0@ - 5
a
O‘E L 1 1 1 1 i § )
13 14 15 18 22 29 24

18 19 20
ENERGY(MEV)

67



68

tl-4¢6 ++FRUM REF, P 61 (Y8b)

P8R Ee 4006098080080 80800080000LEON00E00000NN0000

ENERGY N, 2N CHOSS SECTIAN (HB)
(MEV) MEASURED, ERR ADJUSTEDL ., ERR
0006000000800 00004000000080080000800 cvacoces
14,930 44,50 3.00 45,207 3.048
16,500 145,00 7.00 151.716 7.3¢4

17,950 185,00 9,00 196,031 9.634
19.760 233,90 12,00 256,351 13.152

000088000 080000900600808000008900080000000D000

FLTTEh PARAMETERS

scbecosscsrecsncs

NUCLEAR TEMP, = 2,138 PLUS=0R-MINUS 292 MEV . .
ASYMPTETIC (N,2M) CRUSS SECTIgt = 329,18 PLUS-GR-MINUS 47,32 b

RELATED wATA

ctecoeesscen

- NN=gLASTIC CRESS SECTIRN AT 34,2 MEV 2 1262,79 mb

(N,2N) TRRESHPLD = 13,45 MEv
(s 3N) TARESHALD = 23,22 MEV
THIS ISUTLPE HAS 24 GEUTHUNG, 2¢ PROTUNS, (KMASS = 46)

HEUTHON EXCLSS PARAMETER =, (4048

RATIZ OF ASYMPTBTIC (w,2k) T 14.2 MEV NIN=ELASTIC
2606 PLUS=-Un=-MI.uS 00575

TeSART(N) = 10,450 TeSunT(A) = 14,467
ERNAR 1.431 ERR2ZR 1.98¢

Ti=4g v .FRON REF, P 85 (%88

GO EE0ANEsN000000000000000000000000s00a000 000000

ENERGY N,2N CROSS SECTIBN (MB)
(HEV) MEASUREU, ERRI ADJUSTED, ERR
#0000 000sORrNTRITRRSS SshuBBboleuniinenane
14,930 44,80 J.ov 49,40/ 3,048
16,500 145,00 7.00 151,716 7.324
17,950 185,00 4,00 avo.usl Y834
19,760 233,90 12.00 256,351 13,152

Sabisovainncocssrnenvnarsssennancacscsssscssnses

FITTED PARAMEYERS

sesssacenscsssces

LEVEL SPACING = 2,655 PLUS=BR~MINUS ,971PER MEV

ASYMPTOTIC (N,2N) CRPSS SECTIGN = 394,02 PLUS=OR-MINUS 83,98 MO

KELATED UATA

esesscsnncss

NBN~ELASTIC CRDPSS SECTION AT 14,2 HEV = 1262,79 mg
(N,2N) THRESHALD = 13,48 MEV

(N,3N) THRESHGLD = 23,22 MEV

THIS I1SBTRPE HAS 24 NEUTRONS, 22 PROTBNS, (MASS 2 46)
NEUTRGN EXCESS PARAMETER = ,04348

RATI® ©OF ASYMPTOTIC. (N.,2N) T8 14,2 MEV NDN=ELASTIC
+3120 PLUS~BR-MINUS +0665 ~

N/SPACING s 9,040 A/SPACING = 17,326
ERRER 3,306 ERRER 6,336

O (N, 2N)-NILLIBARNS

O (N, 2N)-MILL1BARNS

380.Q T T : T T T T T T T i
TI-46 P 61 (588) 3
¥ 71 =2.133+.292 MEV E
GutN.2NY=329.1£47.3 HB ]
.2N 3
sou. %ﬂﬂ—éz—; =.261¢.037 3
- 1
286, 3
. 3
190, -
2. 3
114, 'j
FITTED - DATA 3
7. LINE  POINT 3
—Z—— o EXPERIMENT 3
o ADJUSTED EXPT,3
38, j
N3
A RETECEET 18 19 20 23 A
ENERGYCMEV )
480. E'"' mr T mr T T T T U T Ty
E TI-46 P 61 (588)
2 A = 2.655+.971 MEV?
E O 4N 2N)= 30'1.0181,0 MB
E g (N.2NY
364.0F G{1%.2) =.312%,087
.
0.6 -
< PR
< e
: -
zqo.J:-
190,08
m.d:-
_F FITTED  DATA
%4 LINE  POINT
! ———— o . EXPERIMENT
E o ADJUSTED EXPT.
48.0F
b 3
O.E i 1 L 1 L i 1,

.18 19 20 2 2 283 0y
ENERGYCMEV) :



120.0

CR-50 B 66 (1814%)

Che=50 U 06 (1814)
ressnes 108
EruY N, ¢N CHUSD SELCTIeN (mMy) . = *
1EV) MEASURLD, HHR ADJUSTED, LKR T 1.778%.111 MEV
L T T Y T P Y T T P Y TTY W'ZN)= 111.5t S.9 MB
14,900 28,70 2,50 V.16 2,536 .
15,800 47,00 3,80 46,485  $,920 GfN.2N) R R
16,600 S6,40 4,30 62,104 4,496 96, qiw.z,-.oas .00Y% -
17,400 68,00 5,00 71,965 5,292 P
18,200 78,40 5,40 83,895 5,778
16,900 84,40 8,70 91,116 7,233
19,600 96,200 6,30 104,705 6,857
R A L Y R A R R R R R R A N R Y ) eq.

FITIEU PARAMETEKRS
sestsassnne -
NUCLEAR TEMP, = 1,778 PLUS=UR=MINUS ,111 HEV .
ASYMPTRTIC (N,2N) CRUSS SECTION .= 111,46 PLUS-BR-MINUS 5,86 mB

2.

RELATED DATa

sesancnenses

NON-ELASTIC CROSS SECT!vn AT 14,2 MEV = 1311.87 M8
(N,2N) THRESH®LD. 13,20 MEV

(N, 3N) THRESHALD 24,05 MEV

40,

O N, 2NO-KTLL TBARRS
8

THIS [SUTCPE HaS ZO'NEUTHWNS. 24 PROTONS, (MASS 3 500

NEUTREN EXCESS PARAMETER = 04000 8.
RATIY GF ASYMPTBTIC (N,2N) Tu 14,2 MEV NON-ELASTIC
L0850 PLUS~BR=MINUS  ,0045
TeSURT(N) = 9,066 TeSURT(A) & 12,572 2 FITTED DATA
ERRYR 1566 ERRER 1785 . LINE POINT

———— o EXPERIMENT
. o ADJUSTED EXPT

ETECTERI VST ETETTI SUVUSTIVI AURYNUVTTY FURVIVEUTU FRRVEVIVEY FRUTEVETTY FYUTRTETVI CVUTIUTITY FUFT

13 1 15 18 17 18 18 2 21 2 23 o
ENERGY(MEV)

b

CR=S0  ...FROM REF, 8 66 (3814 CR-SO B 66 ¢1814)

.........I..........I............'ll....l..'...
ENERGY Ny2N CRBSS SECTION (MB) 126.0
(MEV) MEASURED, ERR ADJUSTED, ERR
.0.0.0.l.'.0..............0..0'.0...0...0
14,900 28,70 2.50 29,116

15.800 47,00 3,80 48,485

16,600 59.40 4,30 62,304

17,400 68,00 5,00 71,965 5,292
18,200 78,40 5,40 83,893 5,778
18,900 84,40 6,70 91,116 7,233
19,600 96,20 6,30 104,705  6.857

n0.00ooooo-oo00oo..ooocol-oou.nooo...onao..u..o

= 4,129+ 493 MEV!
OfN.2N)=124.6¢ 7.0 MB

L2N)
g‘:“"l%z—,-.ossr.oos

112.0

T YT Y PrTYYTY

FITTED PARAMEYERS

Sa8sRNREEBRRROINLS

LEVEL SPACING o 4,129 PLUS=BR-MINUS .493FER MEV

ASYMPT@TIC (N,2N} CRASS SECTION = 124,55 PLUS=OR=MINUS 7,02 HB

2
[=]
RrrrrerrPreer

RELATED DATA

[TYYYYY)

NUN-ELASYIC CROSS SECTION AT 14,2 HEV * 1311,87 M8
(N 24) THRESHALD = 13,20 MBy

(N,3N) THRESHALD s 24,05 MEv

$6.0

\AS SARAAS

G (N, 2N)-MILLIBARNS
3
=]

THIS ISBTBPE HAS 26 NEUTRENS, 24 PRBTONS, (MASS = 50)
NEUTREN EXCESS PARAMETER = ,04000

-
N
Q

-RATIO OF ASYHPTATIC (N,eN) T8 14,2 MEV NON-ELASTIC
0949 PLUS*BR=MINUS .0053

N/SPACING = 6,297 A/SPACING = 12,109

ERROR 752 ERRER 1,448 28.0¢ FITTED DATA

LINE POINT
———— o EXPERIMENT

o ADJUSTED EXPT
14.0

SOAAMAAARRES S L AR RS ns

3

i 1 0 3 i i i 1 L 1 i

[FUVTUTETTY SUUTETEITI FYUTTTRINI FUNTRVTEURI FUUTE RN FRUTSTUTRI IS RTPUVIVI BUPEY

Adaiiasg

13 14 1S 186 17 18 19 20 2 2 23 4
ENERGY(MEV)

m SARTSTETRY Nl
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CR-52 B 67 2888)

CH=52 +.FROM HEF, B 67 (28886)

GROBLRNNNNCECNSRERNR 0000200000 RRR0S assnsoee
ENERGY N, 2N CROSS SECTION (MB) S§31.0
(MEV) MEASURED, ERR ADJUSTED, ERR
L R Y Y Y N Y N R Y R Y Y YRR RS Y )
13,510 147,00 12,00 147,000 12,000
14,100 276,00 19,00 276,000 19,000 . .
14,880 412,00 29,00 417,660 29,398 . 472.0
15,620 476,00 33,00 489.132 33,910
16,310 50600 35,00 526,011 36,384
17,230 491,00 34,00 537,602 35,842
18,020 515,00 36,00 548,807 38,363
18.890 493,00 35,00 531,057 37,702 413.0
19,560 462,00 32,00 501,446 34,732 . *

S8 I800000000000008080000008000080080R0RRRRRRRS

T =1.131%.07
CufN. 2N = S60.

CN.NY _ o
af ™

 AMAAARAARARARARASSAS RARS

D PARAMETERS

esesessasson

NUCLEAR TEMP, = 1,131 PLUS=2r-MINUS ,075 MEV

ASYMPTOTIC (N,2N) CRYSS SECTI@N = 560,19 PLUS=-BR-MINUS 24,88 HB

3

3

RELATED DATa

ssscesssesne

NYN-ELASTIC CR@SS SECTIen AT 14,2 MEV = 1335,54 MB
(N,2N) THRESHBLD = 12,27 MEV

(N,3N) THRESHPLD = 21,71 MEV

G (N, 2N)-MILLIBARNS
B
-

3
=1

AAAAARAMSALS SRS ARALALAALS RARAS L ALRS 0

THIS ISOTUPE HAS 28 NEUTR@NS, 24 PROTENS, (MASS s 52)
NEUTHON EXCESS PARAMETER = 07692 )

RATIO OF ASYMPTOTIC (N,2N) T@ 14,2 MEV NBN-ELASTIC

4194 PLUS=UR-MINUS  ,0186 FITTED DATA

_ LINE POINT
- .. = o EXPERIMENT
o ADJUSTED EXPT.

-
@©
=]

TegQRTIN) = €,90F TeEQNT(4) = 9.166 -
ERHUR 397 . ERR@R. .541

v
bl
Q

3

1 (] 1 (] 1 1 i ) Lasaa,

16 17 18 21
ENERCGY(MEV)-

N
N

£20. T T prrrereee TrrrerrrT

MASAALAI Lasaasiid) LALALSL

B 67 (2888) CR-52 B b7 (2888)
(X} Spfasstananssateny
N, 3N GRBES SCCTIAN (HD) )
MEASURED, ERR ADJUSTED, ERR A = 10.37421,688 MEV"
GR0004RB000RNEERBNNNRINRNRNNBRQENIROREORRRRINNID

13,510 2;7.00 12,00 147,000 12,000 ChN.2N)=578.32382 M
14,100 &.00 19,00 276,000 19,000 .
14,880 412,00 29,00 417,660 29,398 Qb 2D _ {1 a3. 02
15,620 476,00 33,00 489,132 33,910 Gf14.2)

16,310 506,00 35,00 526,011 36,384 =
17,230 491,00 34,00 517,602 35,842
18,020 515,00 36,00 548,807 38,363
18,890 493,00 35,00 531,057 37,702 :
19,560 462,00 32,00 501,446 34,732 . 434.

LR Y I YT Y YR Py Y Y XYY

g
&
-

3

8

2
\ARS nan

Q

\LRARS aRaL;

FITTED PARAMETERS 372.0
.

ssassesssse

EVEL SPACING %10,374 PLUS=BR-MINUSL,688PER MEV
ASYMPTBTIC (N,2N) CRpSS SECTIBN = 578,34 PLUS-PR-MINUS 33,18 MB

310.08

MAARARS RERRRLZASY

RELATED DATA

& aABAala

NON=ELASTIC CRPSS SECTION AT 14,2 MEV = 1335.,54 MB
(N,2N) THRESHALD = 12,27 MEvV

(N,3N) THRESHOLD =' 21,71:MEV

Zie. o

O (N, 2N)-MILLIBARNS

THIS ISBTOPE HAS 28 NEUTRBNS, 24 PROTONS, (MASS = 52} 165.0
NEUTREN EXCESS PARAMETER = 07692 )

RATI® ©F ASYMPT@TIC (N,2N) TO 34,2 MEV N@N-ELASTIC
«4330 PLUS=@R-MINUS .0248 FITTED DATA
LINE PGINT
— ———~ o .EXPERIMENT

o ADJUSTED EXPT,

. lZ‘l.J
N/SPACING = 2.699 A/SPACING = 5.013
ER

ERROR . 439 ROR 1816

M BARARAR AR ua s s R s s nans,

1 i Lisssasaal e 1 La

16 17 18
ENERGYCMEV)




HN-55 ., .FROM REF, E69

80800000 00N0AsE0N0E000RTSEsReREEsEcRENTIONRERRS

ERERGY 1,2N CR3SS SECTIUN (MB)
(HEV) #EASURED, ENR ADJUSTED, ERR
0QE0ORLUOPNERRLOSRRCO0D0 RN LRREItRNPBSRRtDREORNES
13,200 600,00 60,60 600,000 60,000
14,100 800,00 R0,00 800.000 80,000
15.000 335,00 85.00 847,920 86,315
i5.450 345,00 65.00 864,937 87,006
16,150 gna,00 80,00 828,362 82,836
16.900 815,00 80.00 848,455 83,284
17,050 adn,nn 65,00 923,488 89,201
18.000 270,00 85.00 924,577 90,332

0 000800800000800008000600080800000080008000R0NS

FITTEY PARAMETERS

Gpo0eDNDEOSRGOCOOR

NULLFAR TEMP, 2 1,197 PLUS-3R-MINVS 087 MEV

ASYMPTATIC (N,2N) CR2SS SECTIUN = 920.96 PLUS=BR-MINUS 25,79 MB

RELATED DATa

cosscassesso

N@RN-ELASTIC CRASS SECTION AT 14,2 MEV = 1370.05 mMB
{M,¢N) THRESHOLD = 10,41 MEV

(N2 3H) THRESHALD = 19.52 MEV -

THIS 1S2TOPE HAS 30 NEUTRNS, 25 PRATUNS, (MASS = 55}
MEUTRAN EXCESS PARAMETER = .09091

RATIA BF ASYMPTRTIC (N,2N) T# 14,2 MEV NBN-ELASTIC
.6722 PLUS=-¢R-MINUS .0188

TeSCRT(N) = 6,556 TeSQRT(A} = 8.877
ERRYR .477 ERROR 2645
MN=55 .FROM REF, B89

(XY} (2224 A4 G008t paetesabstudenatussnene
ENERGY N, 2N CROSS SECTI@N (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR ‘

BaOSPRNQRRNREPRURERRRRN0 RN RNARRRINRtDNORLS
13,200 600,80 60,00 600,000 60,000
14,100 800,00 80,00 800,000 80,000
15,000 A3S,0u  83,uv 847,920 84,315
15,450 845,00 85,00 864,937 87,006
16,150 800,00 80,00 828,362 82,836
16,500 815,00 80,00 848,455 83,284
17,050 880,00 85.00 923,488 89,201
1R, 000 870,00 85,00 924,577 90,332

0040800000000 000000000000cC00 0000000080000 000000

FITTED PARAMETERS
L] et
LEVEL SPACING = 8,729 PLUS~BR«MINUS{,440PER MEV
ASYMPT@TIC (N,2N) CRBSS SECTION = 947,29 PLUS-BR-MINUS 33,86 MY

RELATED DAYA

sessncesssse

NBN=ELASTIC CRPSS SECTien AT 14,2 MEV-® 1370,05 B
(N,2N) THRESHALD a 10,41 MEV

(N, ) TAREIHALD a 19,92 WEy

THIS ISBTUPE WAS 30 NEUTHDNS, 25 PRBT@NS, (MASS s §5)
NEUTRAN FXFESS PARAMFTFR = ,non9

RaTIQ OF aSYMPYOTIC (N,2n) TO 14.2 MEV NBN-ELASTIC
B 16914 PLUS=BR-MINUS 0247

N/SPACING = 3,437 A/SPACING 3 6,301
ERROR 1567 ERREBR 1,039

O (N, 2N)-MILL IBARNS

T (N, 2N -M]LLLIBARNS

llOO.Wmmvﬂrannun-;:|u-:uu-l.'......clnnnurprnnu-‘n--"'rq"wmnj

"70.F

MN-5% D69 ) 3

990-F 1 = 1.197:.087 MLV
ON. 2N = 921,02 25,8

880.1

660.F

N FTTTSRYETY RV TS TR Tl SUEey

441,

330.

FITTED DATA 3
22 LINE POINT 3
———— o EXPERIMENT ]
o ADJUSTED EXPT.J
110, -
3 ]
1 1 L 1 1 1
%o 1'3 18 18 20

14 15 16
ENERGYCMFV)

1100. prrverer s L e rrrrevereTYTTITY

MN-5S5 BES

E A = B.729%1.440 MEV!
b O GN.2N)=947.3¢33.9

E G (N.2N)
s.f  g(149.2) -691%.

770.E

660.

\Anat

S50.

440.

T

T

330,

FITTED  DATA
LINE POINT

———— o EXPERIMENT
o ADJUSTED EXPT.

P FTSURYUETRY SUTTURETI FCTTECETUE FYUUTTTTD FU FEVS FTTTE ST FUVER TR FUWORT

220.F

iy

no.f

w
PEETETEE Y

L I 5 i rl 1 s

14 15 16
ENERGY(MEV)

-
@
—
[’
8

adalaaaasaaialy

71
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1100, T T T P T—r—S

MN-SS M 67 (1686)

Ly Ly Y Y Y XYY Y Y Y Y Y YY XYY Y Y YO

M55 vooFRAM REF, M 67 (16060
et RONNLseT RS RNERBIEER RNt RRRRRRtRRRte w }
ENERGY Ny 2N CROSS SECTIuN (MB) | . = 1.224¢.09 -]
(MEV) MEASURED, ERR AUJUSTED, ERR T 3 MEV 3
sesee sssessestrveserenstestessstonsensstes CAN.2N)=953.3122.5 #B 3
12,700 546,00 51,00 546,000 51,000 N E
12,940 583,00 54,00 563,000 54,000 G222 _ 696¢.016 3
13,260 658,00 61,00 658,000 61,000 . 880. qfi4.2) . =
13,500 613,00 72,00 613,000 72.000 b
14,960 854,00 79,00 866,581 60,164 3
15,820 890,00 82,00 916,679 84,458 E
16,520 906,00 84,00 943,474 87,474 ) 3
17,350 910,00 85,00 956,934 89,571 770, 3
18,440 887,00 82,00 947,708 87,612 3
19,390 822,00 76,00 887,645 82,069 3
P EE080E0a0NNEsIEECENE0ENERR00EssRE0RGEORORERRs, 3
3
[72) 3
Z 660, -i
4
FITTED PARAMETERS < 3
4s0sc0sseecsncoes o ]
NUCLEAR TEMP, = 1,224 PLUS=OR-MINUS ,U53 MEV - 3
ASYMPTBT |C (N,2N) CR@SS SECTIuUN = 953,25 PLUS=BR=-MINUS 22,54 Mb - = 550 3
k4 b ]
A E
z p
~N 3
RELATED DATA Z w0, =
cesvsc00nces 3
NON=ELAST[C CROSS SECTIBA AT 14,2 MEV = 1370,05 M8 b 3
(H,2N) THRESHALD = 10,41 MEV : 3
(N,3N) THRESHALD = 19,52 MEV 3
. 330. B
THIS 'ISUTEPE HAS 30 NEUTRONS, 25 PROTUNS, (MASS = 5%) 3
NEUTHUN EXCESS PARAMETER = ,09091 E
RATI® OF ASYMPYBTIC (N,2N) Td 14,2 MEV NgN-ELASTIC ) FITTED  DATA 3
§958 PLY Vs 5 20 I INE. PHINT 3
16958 PLUS-PR-MINUY  (U20 - . 3} ) ~ 3
1eSURTIND = 5,708 . TeSURT(A) 5 9,077 ' ———— & EXPERIMENT 3
ERR¢R 1299 ERRER +393 —veee @ ADJUSTED EXPT.J
: 110, B
3
C. 1 1 L i 1 1 1 1 3
10 1 12 14 15 16 17 18 19 20
ENERGY(MEV)
R L e e L L
MN-55 FROM REF, M 67 (1686) 3 MN-S55 M B7 (1686)
. LI Y XY Yy Y S0ResanstecnstsnssataReBae, <
sngﬂev cus NyEN CRO3S CECTIDH (mB) 990, E 1
(MEV) MESSURED, GRR ADJUETCD, GRR 13 = + -
00.Qloooloo000.00.o..-oco.o......o.ooolo:.....o [ A 8.283*.823 MEV
12,700 546,00 51,00 546,000 51,000 E O 4N.2N>=977.2:28.2 4B
12,940 583,00 54,00 563,000 54,000 E (N 2N)
13,280 658,00 61,00 658,000 61,000 3 % =.713¢.021
13,500 613,00 72,00 613,000 72,000 880.c  q(l14.2) :
14,960 854,00 79,00 866,581 80,164 9 -
15,820 890.00 82,00 916,679 84,458 9
16,520 906,00 84,00 943,474 87,474 4
17,350 910.00 85,00 958,934 89,371 : F
18,440 887,00 82,00 947,708 87,612 0.
19,390 822,00 76,00 887,645 82,00y 3
3
b

PARAMETERS 680.

sssnsssve
LEVEL SPACING s 8,283 PLUS=BR=MINUS ,823PER MgV
ASYMPT@TIC (N,2N) CRBSS SECTION = 977,24 PLUS-BR=MINUS 28,16 MB

ATRD DaTa .

sessesesssae .
NBN-ELASTIC CROSS SECTIgN AT 14.2 MEV * 1370,05 M8
(N,2N) THRESHOLD = 10,41 MEV

(N,3N) THRRESHALD & 19,52 MEV

440.

G (N, 2N)-MILLIBARNS
8

TH1S 1SBTBPE HAS 30 NEUTRENS, 25 PRBTONS, (MASS 3 55) 330.

YT T T T TeTTYCYY

NEUTR@BN EXCESS PARAMETER = ,09091

RATIA AF ASYMPYATIC (N,2N) T@ 14,2 MEV NRN=ELASTIC

17133 PLUS-BR-HINUS  ,0206 220.F FITTEOD  DATA
°F LINE POINT
S § 2 N P e . L .
NISPAC RRoR 365 M L aor Thes 3 ———— « EXPERIMENT
' s o AOJUSTED EXPT.
110. -
t 3
E i 1 1 1 1 § 1 TP . |

% 1 12 14 15 16
ENERGY(MEV)



1400. rerrrrrery TerprrrrrreY A L L L ke
HA-55 P (1738)
essssennsovsscsesecncnennssy eesvcessesense ¢ " MN-SS P 65 (1738) ]
ENEHGY N2l CRUSS SECTiul (My) 4 ]
tHEV) MEASURED, ERK ADJUSTEL, ERR 1260.E 3
$Pe00000000000000000000000000000cannEssttasases ‘b T = 4 3
12,030 593,00 36,00 593,000 36,000 . 1 1.303<.028 MEV 3
12,810 660,00 40,00 660,000 40,000 OuN.2N>=1177.1%13.6 MB 1.
12,980 712,00 43,00 . 712,000 43,000 3 3
13,240 793,00 48,00 795,000 48,000 - Ol 2N 3
13,460 776,00 47,00 776,000 47.000 : uafb  g9.2 " .859+.010 3
13,790 828,00 50,00 828,000 50,000 : b 43
14,050 937.00 56.00 937.000 56,000 < 3
14,420 946,00 57,00 950.156 57,250 E
14,710 945,00 57,00 954,471 57,571 t E
15,090 996,00 60,00 1013.061 61,028 980 -
15,374 1005,00 0,00 1027,291 61,331 ]
15,720 1051,00 63,00 1080,719 64,781 3
15.990 1056,00 63,00 1090,661 65,068 E
10,250 1030,00 62.0u 1068, 1Rh 64,299 ]
16,420 1060,00 64,00 - 1102,176 66,540 2 so.f 3
16,610 1039.00 62,00 1063,451 64,651 & 3 ]
7,270 1041.00 &2,00 10v5,764 65,263 < 4 3
17,790 1096.00 66,00 116310 69,918 *® b 3
16,330 1125.00 66,00 1200.420 72,559 - r p
18,710 1092.00 66,02 1170,417 70,739 = 100.E 3
19,130 1153,00 6Yv,0u 1241,613 74,303 x 'k 3
19.360 1122.20 67,00 1211,219 72,328 A < 3
$00000000090000400800000080008000s00000000r000s b b E
. & 1
: ' Z seof 3
FITIED PARARETERS b 3
ssscasnecesvansss b b 1
HUCLEAR TEMP, = 1,303 PLUS-UR-NINUS .020 NEV .
ASYMPTUTIC (N,2N) CRESS SECTIoN = 1177,09 PLUS-2R=-MINUS 13,58 2 e
. 'IZU.E -
t -
WELATED DaTa . . - b FITTED  DATA 3
0. LINE  POINT 3
NON-ELASTIC CRESS SECTIuN AT 14,2 MEV = 1370.05 M8 1
(N,2H) THRESHELD = 10,41 MEV b ———~— « EXPERIMENT 3
(N3N TORESKHALD = 19,52 MEV b o ADJUSTED EXPT E
ThIS ISZTuPE HAS 30 NEUTRAN3, 25 PROTUNS, (MASS & §5) 140.8 3
WEUTHEN £XCESS PARAMETER = 09091 3N 3
3
HaTlg BF ASYMPTOTIC (N,2W) To 14,2 MEV NUN-ELASTIC , \ L , L , \ , 3
8592 PLUS=CheMINUS  ,0099 °io T 12 13 ™ 15 16 6 s 20
= 7,137 TeSORT(A) & 9,663 . ENERGYCMEV)
Ha I 1153 ERRith .208 .
‘
1400. O M L  RaaMadaiatniiss o
MN=88  ,,.FRON REF, P 65 (1738) T T T T ! e
L A R R A R R Y R Y Y R T YT YR Y YT Y Y Yy
ENERGY N,2N CROSS SECTI@N (MB) ' MN-55 P 65 (1738) 3
(MEV) MEASURED, ERR ADJUSTED, ERR E 1
anetss 20008000000 1250 L -
393,00 36,00 593,000 't A= 7.162%,295 MEV! b
60,00 40,00 660,000 3 E
712,00 43,00 712,000 E Ou4N.2N)>=1221.8+14.6 MB ]
793,00 48,00 793,000 2N) 3
13,460 776.00 .47,00 776,000 GbN. 2N) =,892¢.011 11 1
13,790 828.00 30,00 828,000 H.E 14,2 E
14,050 937,00 56,00 937,000 - . ]
14,420 946,00 57,00 950,156 3 k
14,710 945,00 57,00 954,471 t 1
15,090 996.00 60,00 1013,061 E ]
15,370 1005,00 60,00 1027,291 880.F -
15,720 1051,00 63,00 1080,719 ;
15,990 1056.00 63,00 1090,661 3
16,350 1030.00 62,00 1068,186 ]
16,420 1060.00 64,00 1102,176 o
16,610 1039,00 62,00 1083,431 2 sy0.F 4
17,270 1041,00 62,00 1095,764 - ]
17.750 1098.00 80,00 1163,180 < ]
18,330 1125,00 68,00 1200,420 =t ]
16,710 1092,00 66,00 1170,417 a r 3
19,130 69,00 1241,613 = 00k 3
19,360 67,00 1211,219 T F 3
e L L T L R L T T L T ’_l\ 3
=z ]
~N 1
, -
FITTED PARAMETERS Z 560.F
sssssenssncsnssss 1
LEVEL SPACING ® 7,162 PLUS=BR=MINUS ,295PER MEV b E
ASYMPTATIC (N,2N) CRBSS SECTIBN = 1221,76 PLUS-OR-MINUS 14,58 MB F b
420.F -j
3
4
RELATED DATA ]
LATED DaTh 280k FITTED DATA E
; LASTIC cnngs sec;n‘m :g 14,2 MEV = 1370,05 MB ‘t LINE POINT ]
(N.2N) THRESHOLD a 10,41 3 ]
(N:3N) THRESHOLD = 19,52 MEV b ———— « EXPERIMENT E
THIS ISBTEPE HAS 30 NEUTRONS, 25 PRBYONS, (MASS = 53) ok o ADJUSTED EXPT.E
IEUTRON EXCESS PARAMETER » 09091 3N
14718 GF ASYMPTOTIC (N,2N) TO 14,2 MEV N@N-ELASTIC 4 ]
L8918 PLUS~PR-MINUS  ,0106 o , | , , \ L , , 1
— ; i 1 12 1S 16 18 19 20
N/SPACING o 4,189 A/SPACING = 7,679 10 13 HENERGY(NEV)
ERRER 173 ERRGR 316



74

FE-Sa ...FRgM REF, 8 72
so0escoecacans 900080sc8san0Raec0800Ra00sse
ENERGY N, 2N CRESS SECTIUN (M)
(HEV) MEASURED, EKRR ADJUSTED, ERR

G080 00800NEIRERTER0IEsEeC00RLEs0sRRR0RORRR0CRS

15,080 23.60 1,50 24,005 1,526
15.350 29.00 1.70 29,641 1.738
15,610 29,50 2.00 30,248 2.053
15,920 37,00 2.1¢ 36,186 2,167
16.430 45,50 2,40 47,341 2,497
16,940 56,00 3.00 58,711 3,145
17,560 56,20 3.10 59,432 3,278
18,230 58,10 3.00 61,978 3.200

900800098 0002048008080000088EEas0BE0880800000R0

FITTED PARAMETERS

scsscoessscosesse

NUCLEAR TEMP, = 1,268 PLUS=UK-HINUS ,069 MEV

ASYMPTRYIC (N,2N) CKUSS SECTIgN = 72,87 PLUS=BR-MINUS

RELATED DATA
esececssasac

NYN=-ELASTIC CRUSS SECTIAN aT 14,2 MEV = 1358,07 Mu

(N,2N) THRESHOLD = 13,63 MEv

{N,3N) THRESHOLD = 24,51 MEV

THIS ISUTOPE HAS 28 WEUTKONS, 26 PRUTUNS, (MASS = 5%)
wEPTRAN EYNESS PORAMETER = ,03704

RATIp GF ASYMPTETIC (M,2N) Tp 14,2 MEV noN=-ELASTIC

L0536 PLUS*@R-HINUS  .0034

Te$QRTIN) = 6,710 ToSURT(A) = 9.318
FERHUR 471 ERHOR 854
FE=34 «.FROH REF, B 78

A A I A Y Y Y Y Y Y Y Y Y Y PR Y YA Y Y Y XY
ENERGY N,2N CR®SS SECTIBN (MB)
(MEV) MEASURED, ERR AUJUSTED, ERK

L L L T Y Y Yy Y Y Y Y Y R Ry Y Yy YY)

15,080 23,00 3,930 24,005 1,326
15,350 29,00 1,70 29,641 1,738
15,610 29,90 2,00 30,288 P05
15,920 37,00 2,10 38,186 2.167
16,430 45,50 2,40 47,341 2.497
16,940 56,00 3,00 58,711 3,145
17,560 56,20  3.10 59,432  3.278
18,230 58,10 3,00 61,973 3,200

SO0 NEIEEININNANREE000000E0sR000800400RRRERRRRNL

" FITTED PARAMETERS
'..CQQODOIOIIII.Q.
LEVEL SPACING » 8,539 PLUS=@R-MINUSL,342PER MEV
ASYMPTBTIC (N,2N) CRBSS SECTI@N = 78,24 PLUS=2ReMINUS

N@N=ELASTIC CRBSS SECTIAN AT 14,2 MEV s 1358,67 M8
(N,2N) THRESHOLD = 13,63 MEY
(N,3N) THRESHOLD = 24,51 MEV
THIS 1SOTOPE HAS

28 NEUTRONS, 26 PROTONS, (MASS = 54)

NEUTRON EXCESS PARAMETER = ,03704
RATID OF ASYMPTBTIC (N,2N) T@ 14.2 MEV NON-ELASTIC
10576 PLUS=@R-MINUS 10043

N/SPACING = 3,279

A/GPACING = 6,324
ERRER 515 €

RROR 994

4,57 #d

5.88 MB

T (N, 2N)-MILLIBARNS

G (N, 2N>-MILLIBARNS

70.

3.

FE-54 B 72 E

3

T = 1.268+.089 MEV E
TSN 2N = T2.9¢ 4, _ E
G, 2N) _ LT T T T T T
Ge1e.2) 0 A00% " - 3
E

]

3

FITTED  DATA 3

LINE  PGINT ]

———— ¢ EXPERIMENT ]

o ADJUSTED EXPT.]

q¥§

NE
Sk
1
b

4 15 18 17 18 18 20 2
ENERGY(MEV)

FE-S4 B 72

A = 8.5391.34 MEV!

O 2N)= 18.2¢ 5.9 MB

CN.2N) e
q-e%”——‘m_z,-.nsat.oou PP

FITTED
LINC

DATA
POINT

o EXPERIMENT I
o ADJUSTED EXPT.

1

3

i 1
14 15 16 17 23 e

B

18 13 20 2
ENERGY(MEV)



FE-54 el Fian REF, A 68
19060000000000000000000000 88000008000 0800000
RGY 42N CRASS SECTlon (MB)
vy MEASURED, ERK ADJUSTED, ERR

sssscsscnse
36,00 15,00
57,n0 10,00
55,00 10,00
58,00 4.00
73.00 7,00
92,00 9,30
¥5.90 10,00
128,90 13,00

008000080000 00000000Ra0008CRR000R0888e0008880gD

FITTED PaNAMETERS

cosnnnaososcasaes

NUCLEAR TEAP, = 2,588 PLUS-2R-HINUS ,801 dEV .
ASYMPTOTIC (1,20) Ck@SS SECTI@N = 293,38 PLUS-BR-MINUS 102,72 Mo

RELATED Dara

cocecessesos

HNAN-ELASTIC CPASS SECTIGN AT 14,2 MEV = 13%8,67 MB
(N,2{1) ThRESHSLD = 13,03 MEV

(N, IN) THRESHULD = 24,51 MEY

THIS 1SBTIPE HAS 2o NEUTRYNS, 26 PROTENS, (MASS 3 54)

NEUTRpN EXCES3 PARAMETER = ,93704
RaTIw @F aSYMPTHTIC (N,2N) T 14,2 MEV NON-ELASTIC
2174 PLUS-ER=-MINUS L0903
TeSQRT(N) = 13,694 TeSQRT(A) = 19,018
ERADR 4,238 ERRER 5,886

FE-54 ++.FROM REF, a 68
LR Ty Yy Yy Y Y TTYYYY)

ENERGY N, 2N CR@SS SECTION (MB)
{MEV) MEASURED, ERR ADJUSTED, ERR
0004000000000 8000000000000000000000000t0 TR
15,100 36,00 15,00 36,631 15,263
15.540 57.00 10.00 58.412 10,248
15,850 55,00 10,00 56,698 10.309
16,000 58,00 8.00 59,938 8,267
16,050 73.00 7.00 75.500 7.240
16,550 92,00 9.00 95,899 9,381
16,950 95,00 10,00 99,614 10,486
17,400 128,10 13,00 135,068 13,718

L Ry Y Y Y Y Y Y YYY YY)

FITTED PARAMETERS

specegascenpacnssy
LEVEL SPACING ® 1,548 PLUS=-AR-MINUS1.242PER MEV
ASYMPTBTIC (N,2N) CROSS SECTION = 408,10 PLUS-BR-HINUS 239,90 MB

RELATED UATA

vedimmebvere

NECN-ELASTIC CR@SS SECTI@N AT 14.2 MEV = 31358,67 HB
{N,21) THRESHOLD = 13,63 MEV

(N 3M) THRESHULD = 24,51 MEV

THEIS ISBTUPE HAS 28 NEUTRENS, 26 PROTBNS, (MASS s 54)
WEUTHRYN BaCESS PARAMETER = ,yd704

RATIB OF ASYMPTATIC (N,eN) T 14,2 MEV NON=ELASTIC
L3004 PLYUS-CR-MINUS 1766

N/SPACING = 18,088 A/SPACING = 34,884
ERKQR 14,512 ERRAR 27,988

G (N, 2N)-MILLIBARNS

G (N, 2N)-MILLIBARNS

420. T ALIAMALLA A LA AR LA MMM WA LA T ]

FE-S54 A 68 3

& 1= 2.588+.801 MEV E

OGN 2N = 295.4£122.7 MB ]

OfN.2NY ]

336.0 q.s.lq.’z)‘-2l7-.090 _:

294. 0 é

252.0- ,//"////" 3

E e - ]

210 3

168.0- E

126.0F 3

FITTED DATA 3

fal 2 LINE  POINT E

———~ « EXPERIMENT

o ADJUSTED EXPT.]

Y2.0- 4

3N 3

u 1 1 1 1 [} 1 1 :

i3 14 15 16 18 19 20 21 22 23 24 25
ENERGY(MEV)

sso' ) ) 1 ) i Ll L) L Ll ) b

FE-S4 A 68 ]

SE A= 1.548%1.242 MEV! E

E OuN.2N>=408.1+239.9 MB 3

o CfN.2ND . ]

S20.0+ q{_l"l-Z) =.300%.177 3

yss.t 3

390.0 é

325.0 é:

nmué é

166.0- e

/ 3

] FITTED  DATA E

130.0- LINE  POINT 3

E ————  EXPERIMENT ]

: o ADJUSTED EXPT.J

65.0 3

E 3N

u E 1 1 1 ], 1, L L 3

i3 14 15 18 2 23 M 25

18 19 22 2
ENERGY(MEY)

75



76

FE-54 ,,.FROM REF, 758 (326)

Ly Yy Y Ty Yy Y Y Y Y R Y Y
ENERGY N, 2N CROSS SECTIoN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR

L Y Y Y R e Y R R R A I Y

120,00 36,00 125,719 37,716

170,00 51,00 160,556 54,167

sscessesssesens L Y Y Y Y Y Y Y Y Y YT Y

FITTED PARAMETERS
soesssesecerssess

NUCLEAR TEMP, 3315,b68 PLUS=-DR=-MINUS 000 MEV

ASYMPTOTIC (N,2N) CRBSS SECTiuN = 1035,38 PLUS-@R-MINUS ,00 Mb
RELATED UATA

cessssoscoss

NUN=ELASTIC CRASS SECTIAN AT 14,2 MEV = 1358.67 m8

(M,2N) TARESHYLD = 11,40 MEvY

{Ns3N) THARESHALD = 20,88 MEV

THIS [SYUTCPE HAS 28 NEUTRBNS, 26 PROTUNS, (MASS = 543
NEUTREN EXCESS FARAMETER = ,037u¢
RATIO @F ASYMPTRTIC (N,2i) T@ 14,2 MEV NUN-ELASTIC

17621 PLUS-BReMINUS  ,0000
TeSART(N) = =-84,034 TeSURT(A) ==116.701
ERRUR .000 ERRUK .000
NO ”AH

1100. - rrereTrrT . e Maaata s . : i

E FE-S4  TS8 (326)

$0.F 1 = =15.8t.000 MEV
E O4N.2N)=1035.4t .0 MB ]
t N 3
880.E —% =.762+.000 E
770.¢ ?.
c £ ‘ i
- P
@ 3
- p
- -
— SS0.p . 3
%: 1
2z 3
~N ]
Z wiof | 3
b E 3
330.? é
e ,./
FXPF ]
w/ STED EXPT.;
110. -
E 2N 303
0 E 1 1 l 1 1 1 1 1 E
it 12 13 14 18 19 20 21
S ENERCYCMEV )

FIT POSSIBLE



cY-59 D 68 (2340)
esssescsscece assecsssscassses
RGY N,2N CRBSS SECTION (MB)

(neV) MEASURED, ERR ADJUSTED, ERR
PNSSCOOBNNN00R0RRECANRERRBC00R0R0RRAROROSQORNODD
12,570 366,90 9,60 366,900 9,600
13,330 518,10 26,00 518,100 26,000
13,570 600,50 28,00 600,500 25,000
14,120 640,10 31,30 640,100 31,300
14,500 683,30 63,70 687,187 64,062
14,800 669,60 34,20 677,009 34,583
15,044 643,50 41,00 653,441 41,633
15,250 626,60 36,00 636,558 36,687
15,400 590,10 47,70 602,863 48,732
16,220 706,60 23,30 731,185 24,111
16,570 688,00 20,10 715,558 20,905
17,050 724,10 12,90 758,076 13,505
17,630 703,50 742,013 25,419
18,200 709,90 753,673 25,911

68688080800 000000040008000000884#80408RDOER00DS

FITTED PARAMETERS
secudouesoscssnann
MUCLEAR TEMP, = 1,175 PLUS~BR-MINUS 037 MEV
ASYMPTBTIC (N,2N) CROSS SECTIUN =

RELATED LATA

wevisnovanoe

NON-ELASTIC CROSS SECTIeh AT 14,2 MEV = 1414,36 MB
(N, 2l) TARESHALD 10,64 MEVY

(i, 3N) ThRESHEZLD 19,36 MEV

THIS ISUTOPE HAS 32 NEUTRUNS, 27 PRITONS, (MASS =

NEUTRON EXCESS PARAMETER = ,08475

RATIB WF ASYMPTATIC (N,2N) To 14,2 MEV NUN=-ELASTIC

,5411 PLUS-PK-MINUS  ,0003
ToSQRT(N) = 6,647 TeSURT(A) = 9.025
ERRDR 1209 ERRER 1284
ce-59 «vsFRBN REF, D 68 (2340)
008008080000 0000 LYY YYYY Y Y
ENERGY N,2N CR@SS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED R
fessenns S2800000000000b00s00000
12,570 346,90 9,60 360, 90U
13,330 518,10 26,00 518,100
13,570 600,50 28,00 600,500
14,120 640,10 31,30 640,100
14,500 683.30 63,70 687,187
14,800 669,80 34,20 677,089 34,583
15,040 643,50 41,00 653,441 41,633
15,250 626,60 36,00 638,558 36,687
15,400 596,10 47,70 602,863 48,732
16,220 706.60 23,30 731,185 24,111
16,570 688,00 20,10 715,553 20.905
17,050 724,10 12,90 758,078 13,505
17,630 703.50 24,10 742,018 25,41v
18,200 709.90 24,40 753,873 25,911

L R Y Y Y Y Yy R Y Y Y Py Y Py Yy

FITTED PARAMETERS
sssessccsssnseses
LEVEL SPACING = 8,697 PLUS=@ReMINUS ,617PER MEV
ASYMPTOTIC (N,2N) CRPSS SECTIGN =

RELATED DATA

.0 sstsses

N@N<ELASTIC CRRSS SECTI@N AT 14,2 MEV » 1414,38 NB
(N,2N) THRESHOLD e 10,64 MEV

(No3N) THRESHBLD = 19,36 MEV

THIS IS@TOPE HAS 32 NEUTRONS, 27 PRBTBNS, (MASS s

NEUTR@N EXCESS PARAMETER s ,08475

ﬁATlB BF ASYMPTATIC (N,2N) T@ 14,2 HMEV NON=ELASTIC

+3594 PLUS=@R-MINUS 10106
PACING s X.A79 A/SPACING = 6,784
' ERRQR 1261 ERROR 1484

59)

791,27 PLUS=BReMINUS

59)

765,30 PLUS-CR-MINUS 11,69 MB

15.0} L]

G (N, 2N)-MILLIBARNS

760. . v T ]

c0-59 D 68 (]P340)

™G T2 1,175+.037 HEV T

CufN. 2N>= 765.3 ¢ ]

CubN. 2N) ]

s21.¢ aﬁ%as“l -0 i

s 3

Z ues.q- é

[+ 9 3

- r 4

@ 9 3

3 F 3

= 3

—,::‘ 390.0~ 3

z Ot 3

~N b 3

Z s 3

b ]

234.0 E

t E

FITTED DATA 3

1.4 LINE  POINT E

E ———— o EXPERIMENT ]

o ADJUSTED EXPT.]

8.0+ 3

]

0. i 1 1 1 1 L L ‘r\ 1 :

10 11 12 14 15 18 18 19 20
ENERGYCMEV )

810, Gy T T T T T T T YT YT T,
4 C0-59 D 68 (2340) ]
B-E A = 8.697¢.617 MEV- - 3
E OuN.2N)=791.3¢15 g
E N, 2N 3
sua.u:— qilq.z)-.SSQ!.O 1 3
se. 3
uss. 0 E
uos.ui é
3z4.0- é
i 3
f 3
i _5
E FITTED  OATA
1829 “LINE  POINT 3
] ———— o EXPERIMENT ]
E : o ADJUSTED EXPT.]
81.0; g
E 3 é
U.E 4 " aaal Il [ 1 1 ¢
10 11 12 18 19 20

14 15 18
ENERGY(MEV)

77



78

CA=59 +v.FROM REF, © 67 (1871)

208850000000 030008000000008003a8008008000%000080

ENERGY N,2N CR@SS SECTIWH (MB)
{MEV) MEASURED, ERR ADJUSTED, ERR
QeRTE0RsENNBRNNDRONNERNRD0R0RRARRRROCDOESRRRORD
13,390 810,00 5,00 810,0uv 25,000
13,64y 914,00 27,00 914,000 27,000
13.940 920,00 28,00 920,000 2&.000
14,279 1010,00 7,00 1011,358  7.009
14,440 996,00 18,00 1000,548 18,082
14,730 1030,00 17,00 1040,217 17,169
14,960 1105,00 30,00 1120,514 30,421

80808 Ea0R000000000RTLIE000088000B0R0008REOR0REN

FI1TTED PARAMETERS

ecesscesccnerscse

NUCLEAR TEMP, = 31,183 PLUS=GR-HINUS ,1¢2 MEV

ASYMPTATIC (N,2N) CKUSS SECTIuN = 1237,35 PLUS-UR-MINUS 68,91 MB

RELATED UATA

asescescscoe

NBN=ELASTIC CROSS SECTION AT 14,2 MEV = 1414.38 nb
(N,2N) THRESHALD = 10,64 MEV

(N, 3N) THRESHELD = 19,36 MEV

TRIS 1SBTUPE WAS 32 NEUTR@NS, 27 PrYTuNS, (MASS = 59)

NEUTHUN EXCESS PARAMETER = 08475

RATI¢ 8F BASYMPTOTIC (N,2N) T2 14,2 MEV NoN-ELASTIC
18748 PLUS-ZR-MINUS  .0487

TeSQRT(N) = 6,692 TeSGRT(A} = 9.0R7
ERKLR +h90 FRACR K33
\
€o-59
ae eote
CHEROY N, 2W UHBSY SECT] (L1}

(MEVY) MEABURED, ERR AbJUSTEU. ERR
$00005000000000000000003000000000000a0000000000
13,390 810,00 25,00 810,000 25,000
13,640 914,00 27,00 914,000 27,000
13,940 920,00 28,00 920,000 28,000
14,270 1010,00 7.00 1011,358 7.009
14,449 998,00 18,00 1000,548 18,082

1030,00 17.00 1040,217 17,169
1105.00 30.00 13120,514 J0.421

B000000000000000300000000000000000000000008

FITTED PARAMETERS

LYY Y P YT Y Y Y . .

LEVEL SPACING s 8,385 PLUS~@ReMINUS1,978BPER MEV

ASYMPTOTIC (N,2N) CROSS SECTION » 1308.92 PLUS*BReMINUS 96,42 MB

RELATED DATA

sesasseRORES

NON=ELASTIC CRBSS SECTION AT 14.2 MEV » 1414,38 Hp
{N,20) THRESHOLD = 10,04 MEY

(N,3N) THRESHRLD » 19,36 MEV

THIS |SOTEPE HAS 32 NEUTRONS, 27 PROTONS, (MASS s 59)

NEUTRPN EXCESS PARAMETER s ,(0B8475

RATI® OF ASYMPTBTIC (N,2N) TP 14.2 MEV N@NeELASTIC
19254 PLUS=BReMINUS 0682

N/SPACING & 3,816 AZSPACING & 7,036
ERROR 900 ERRBR 1,860

G (N, 2N)-MILLIBARNS

O (N, 2N)-MILLIBARNS

1400 [rrreTT e T T, i
E C0-59 0 67 (1871)
1Z80.E 7z 1,183%.122 MEV N
OuN-2N) = 1237.3268.9 MB
N
nmf G2 8752049
seo.f
E
1890.@
700.F
:
S60.F
s
MZD.:
P FITIED  [IATA.
0.1 L{NE POINT
—_—— == o FXPFRTMENT
b o ADJUSTED EXPT.
140.
4 3|
U-E aaday daa [ 1 1 1
10 11 12 13 14 1S 16 8 19 20
: ENERGYCMEV)
1500, I T T T TR YT YA :
CO-59 0 67 (1871)
10E A = 8.385%1.978 MEV! E
b OuN.2N)= 1308.9496.4 MB 3
L aLan 3
lm_,E_ q_‘.l‘*'Z) -.925-.088 e ——— 'i
o E
oo | 3
'750.; é.
450.1- é
3 FITTED  DATA ]
3 LINE  POINT 3
t ———— « EXPERIMENT ]
, 0 ADJUSTED EXPT.]
150.}F
3
0.: 1 ) 1 1 1 1 A 1 1 q
10 1" 12 18 18 20

14 15 18
ENERGY(MEV)



Cp-59 + o FROM REF, B 66 (2894)

190804000 0000400000000000000000CRRERRIsORRERRG

NERGY N, 2N CRBSS SECTIYN (MB)
MEV) MEASURED, ERR ADJUSTED, ERR
X ssesesccaneve cone sese
12,550 429,00 34,00 429,000
14,100 642,00 32,00 642,000
15,200 695,00 56,00 707.667
16,700 700.00 56,00 729,364
18,200 761,00 61,00 808,138
2 86 927,490

F1YTED PARAMETERS

4P sEsORssIsvanmme

NUCLEAR TEMP, = 1,124 PLUS=PR-MINUS .110 MEV

ASYMPTOTIC (N,2N) CROSS SECTION = 806.69 PLUS-BR-WINUS

RELATED DATA
sosseseiesss .
NEN-ELASTIC CRBSS SECTIBN AT 14,2 MEV = 1414,38 MB
AN,ZN) THRESHELD = 10,64 MEv
(N3 3N) THRESH2LD = 19,36 MEV
THIS ISUTHPE HAS

32 NEUTRUNS, 27 PROTENS, (MASS = 59)

NEUTREN EXCESS PARAMETER = 08475

RATIG @F ASYMPTBTIC (N,2n) To 14,2 MEV NBN-ELASTIC
+5703 PLUS=OR=-MINUS 40282

TeSQRT(A) =
EXRYR

8,634

TeSQRT(N) =
.845

ERR@R

6,358
1622

Cco-39 eoFREM REF, B 66 (2894)
a0 ........0....Q.l.l....ll.....l.l.'.........
ENERGY N,2N CROSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
......I...I...0..Q........0.....0......0.......
12,550 429,00 34,00 429,000 34,000
14,100 642,00 32,00 642,000 32,000
15,290 695,00 Sa.0n 707,667 57,024
16,700 700.00 56,00 729,364 58,349
18,200 761,00 808,138 64,778
19,200 864,00 927.490 74,070

BOE000000000000000000000000000000000300000000030

FITTED PARAMETERS
seee

L]
LEVEL c ® 9,609 PLUS=PR-MINUS1,738PER MEV
ASYMPTBTIC (N,2N) CR@SS SECTION s 832,03 PLUS-BReMINUS

41,12 NP

RELATED DATA
I ZZIIITEZY )
NBN=ELASTIC CROSS SECTIGN AT 14,2 MEV ® 114,36 MY
(Ny2N) THRESHRLD = 10,64 MEV
(H)3N) THRESHELD = 19,36 mEV
THIS 1S@TEPE HAS

32 NEUTR@NS, 27 PRBTENS, (MASS s 59)

NEUTRON EXCESS PARAMETER = ,08475

RATI® @F ASYHPTOYIC (N,2N) T9 14,2 MEV N@N=ELASTIC

13883 PLUS®BHR=-M|NUS 0291
N/SPACING s 3,330 A/SPACING = 6,140
ERRER 602 ERROR 1,111

39,84 MB

G (N, 2N)-MILLIBARNS

T (N, Z2N)-MILLIBARNS

1100.

770.

MAASRAAAGAAAAS AASARARAS S RARARAR S/

C0-59 B 66 (2834)

T =1.124*.110 MEV
CAN.2N)=806.7%39.8 MB

gﬁi{%—; =.570+.028

FITTED  DATA

I PTUTOTTIT INTTETUTUTT FUSTLTUUTY FUUPTIRITI FNUTUTIVTI FFUTUTNUV FUUUETUCRI SVE P

2.0 LINE  POINT 3

! ———— « EXPERIMENT 3

E o ADJUSTED EXPT.]

110 -3

s A

0 E 1 1 il 1 1 1 1 L :

i 11 12 14 1S 16 18 19 20
ENERGY(MEV)

M i b i ut L

b CO-59 B 66 (289%) ]

S0E A =9.609%1.738 MEV E

GN.2N)Y=832.0£41.1 MB E

F ogfN.2N> 3

880':- q‘.lq_z)'-buﬂ—.olg 3

770.i é

sso.f- -

wio. | 3

330.: é

] FITTED DATA ]

@.p LINE  POINT 3

E ———— « EXPERIMENT ]

0 ADJUSTED EXPT.]

110.}- 3

3 ]

O.E 1 i 1 ! 1 al i 1 ]

1 11 12 14 15 16 18 19 20

ENERGY(MEV ) :

79



80

FRoM REF, P 66 (1909}
0400060400000800000000008008
,2N CROSS SECTIoN (MR}
MEASURED, ERR ALJUSTED, ERR

0000008903009 8000800000488300000800000E0E00NSE00D

Cu=-59

13,200 577,00 26,00 577.0Ub 26,000
13,500 641,00 28,00 641,000 28.000
14,200 682,00 31,00 642,000 31,000
14,500 746,00 64,00 750,243 64,364
14,90¢ 755,00 34,00 764,796 34,441
19,200 750,00 41,00 763,669 41,747
15,500 679,00 36,00 694,821 30,839
15,700 680,00 47,00 646,080 48,250

B00D8e0sEN08Rs00IE0000000009000CDBOSNLRDN0DR0SS

FITTED PARANETERS
ae0800s0000a00008
NUCLEAR TEMP, =

ASYMPTOTIC (N,2N) CRUSS SECTluw =

896 PLUS=UR=-IINUS ,007 MEV
760,29 PLUS-UR-MINUS

RELATED uAaTa
cscocscsscsso

HON=ELASTIC CRUSS SECTICN al 14,2 MEV = 1414,38 MB

(H,2N) TAKRESHALD = 10,64 MEv

(1:,30) THRESHBLD = 19,30 MEV

THIS ISATUPE HAS 32 NEUTRENS, 27 PhbTEnS, (MaSs = 59)
REYTREN EXCESS PARAMETER = ,0b475

RATIZ 2F ASYMPTOTIC (N,2N) Tp 14.2 WEV Nen-ELaSTIC

25375 PLUS=BR-MINYS 0133
189YRIINY = 9,065 TeEURT(A) = 4. RR?
ERHAN ave T Bungh Ril]
Ce=%9 .
.0 ansesssossse . assesnsee (221 XYY)
EnFafy N,2N rRASK SECTIAN (MA)

{MEVY)

MEASURED: ERR ADJUSTED, ERR
.IIO00QQl"IQQO!QQ9!!!'!!!9'99!‘2“""“'0‘"'
13,200 577.00 26,00 577,000 26,000
13.300 641.00 641,000 28,000
14,200 682,00 482,000 3i.000
14,500 746,00 750,243 64,364
14,900 753,00 764,796 34,441
15,200 750,00 763,660 41,747
15,300 679,00 694,821 36,839
15,700 680,00 698,080 50

sscssccnse . .
LEVEL SPACING s15,641 PLUS«BR=-MINUS3I,354PER MEV
ASYMPTRTIC (N,2N) CR@SS SECTIGN »

RELATED DATA
sBSANOIRGINGS

NEN=GLASTIC FRASS SERTION AT 14.2 MEV & 144,38 N6
(N:2N) THRESHOLD = 10,64 MEvV

(N,3N) THRESHBLD = . 19,36 MEV

THIS 1SBTRPE HAS 32 NEUTRONS, 27 PRBTBNS, (MASS = 59)
NEUTRPN EXCESS PARAMETER = ,(8475

RAT{@ @F ASYMPTOTIC (N,2N) T@ 14,2 MEV NONeELASTIC
45475 PLUS=BR-MINUS 0238 .

AsSPacing = 8,772
ERRBR +809

N/SPACING = 2,048
ERRER 439

27,26 M8

774,31 PLUS-BReMINUS 33,64 MB

O (N, 2N)-MILLIBARNS

O (N, 2N)-MILLIBARNS

820. Qrrrrvrvy e TrerqrrTTTTTY—Y |
€0-58 P 66 (i i
B.E - gg6*.087 MEV :
E O N.2N)=1760.327 o=
E OufN.2N)
sse.d  gqg14.2) -5
ST4.0-
usz.ué
410.0
328.¢
"y
E FITTED DATA
164.¢ LINE  POINT
E == ==« EXPERIMENT
J' o ADJUSTED EXPT.
B
E : : 3%)
0 :. l 1 1 i i 1 1 1 1
io 1 12 13 14 15 16 17 18 18 20
ENERGYCMEV )
820. ; ; S— T T
E C0-59 P &R (ft
7qn.né
656.0
s
i
usz.u?
ulo.ui
56,4
zus.né
;
E FITTED  DATA
lse.00 LINe POINT
———— o EXPERIMENT
b o ADJUSTED EXPT.
s2.0b
E 3
0 b 1 1 1 1 1 1 3
io 112 8 19 20

M_ 15 18
ENERGY(MEV)



‘' ce-59 1o FREM REF, P 65 (2894}

0000000000000 00000RtNANNEIRsNINRtRRERRRRERRRNOS

ENERGY Ns2N CRBSS SECTI@N (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
sscssnses sseressescasessescenase
12,630 25,00 414,000 25,000
12,810 25,00 470,000 25,000
. 12,980 30,00 498,000 30,000
13,240 32,00 531,000 32,000
13,460 34,00 563,000 34,000
13,790 32,00 613,000 32,000
14,050 39,00 650,000 39,000
14,420 41,00 679,837 41,172
14,710 41,00 692,555 41,392
15,0890 42,00 715,490 42,686
15,370 44,00 742,356 44,929
15,720 45,00 769,157 46,211
15,990 45,00 778,574 46,405
16,250 46,00 798,179 47,622
16,420 47,00 807,425 48,778
16,610 46,00 802,330 47,869
17,279 47,00 829,462 49.348
17,750 47,00 832,364 49,646
18,330 47,00 836,989 49,985
18,710 47,00 834,104 50,196
. 19,130 47,00 839,939 50,416

#0008 00008004000000000008800000 80800800000 088%00

FITTED PARAMETERS

ssssscscssossnnas

NUCLEAR TEMP, = 1,194 PLUS-BK-MINUS ,015 MEV

ASYMPTOTIC (N,2N) CROSS SECTIYN = 835,61 PLUS-@R-MINYS

RELATED uUaTA

eesseccooess

NEN=ELASTIC CRPSS SECTIUN AT 14,2 MEV = 1414,38 MB
(N, 2n) THRESHOLD = 10,64 MEV

(N, 3N} THRESHALD = 19,36 MEV

THIS [SBTYPE HAS 32 NEUTKONS, 27 PROTENS, (MASS = 59)

WEUTKPN EXCESS PARAMETER = 08475

RATIQ OF ASYMPTATIC (N,2N) T@ 14,2 MEV NON=ELASTIC

,5908 PLUS=-BR-MINUS  ,0039
TeSOHT(N) = 6.754 TeSQRT(A) = 9,171
ERHOR 085 ERRYR +115
Co-39 ,,.FREM REF, P 65 (2894)
s000 st o0 . .
ENERQY N,2N CROSS SECTI@N (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
...0..00..0.'..l...'l..!..... S008 2000000000000
12,630 414,00 25,00 414,000 25,000
12,810 470,00 25,00 470,000 25,000
12,960 498,00 30,00 498,000 30,000
13,240 831,00 32,00 531,000 32,000
13,460 583,00 34,00 565,000 34,000
13,790 613.00 32,00 613,000 32,000
14,050 650,00 39,00 650,000 39,000
14,420 677,00 41,00 679,837 41,172
14,710 686,00 41,00 692,555 41,392
15,090 704,00 42,00 715,490 42.686
15,370 727,00 44,00 742,356 44,929
15,720 749,00 45,00 769,157 46,211
15,990 795,00 49,00 778,374 46,408
16,250 771,00 46,00 798,179 47,622
16,420 778.00 47,00 807.425 48,778
16,610 774,00 46,00 802,330 47,869
17,270 790,00 47,00 ¥29,462 49,348
17,750 768,00 47,00 832,364
18,330 787,00 47.00 836,989
18,710
19,130

FITTED PARAMETERS

LEVEL SPACING » 8,610 PLUS=BR=HINUS ,103PER REV

ASYMPTOTIC (N,2N) CRPSS SECTION = 863,36 PLUS~BR-MINUS

RELATED DaAvA
EYTITTEYTY YYY 3 .
NONELASTIC CRBSS SECTISN AT 14,2 MEV » 1414,38 MB
(N¢+2N) THRESHPLD = 10,64 MEY
(N,3N) THRESHELD = 19,36 MEV
THIS ISBTOPE HAS

32 NEUTRBNS, 27 PROTONS, (MASS = 59)

NEUTRBN EXCESS PARAMETER = ,08475

19 BF ASYMPYRTIC (N,2N) TO 14,2 MEV NON=ELASTIC

18104 PLUS=OR-MINUS " ,0034
..... 'ACING = 3,717 A/SPACING » 6,852
ERRBR 070 ERRER 1130

5,55 MB

4,02 M8

O (N, 2N)-MILL IBARNS

G (N, 2N)-MILLIBARNS

900, Qrrvrrrvryprrrryrreey TP TS P
CO-59 P 65 (289%)
BIOE 7= 1.1942.015 MEV E
E OuN.2N)=835.6% 5.5 HB E
P GN.2N) 3
720,(]:_ q‘."lq.z)-.sgl’.oﬂ 3
630.0 :
s40.¢- E
950.05— —
1 ]
380.0~ ?
270.0 ~
FITTED DATA ]
160.00 LINE  POINT 3
] ———— o EXPERIMENT  §
b o ADJUSTED EXPT.J
90.0 E
: 3N 3
Q P L 1 1 1 1 i 1 ol E
io 11 12 14 15 16 18 18 20
ENERGY(MEV)

900, Qprrvrrrryr

. e :
C0-59 P 65 (28%4)
810.6 4 = §.610¢.163 MEV! E
E CLgN.2N)=863.4¢ 4.8 MB} 3
E g 2N 3
TZO.CI:— q{l‘i.Z) =.610%.00. _:4
s i
E ]
880.%; ?
su0. ¢ 3
4s0.c- 3
380. 0 -
270.0% é
FITTED DATA 3
1600 LINE  POINT 3
E ———— o EXPERIMENT ]
3 o ADJUSTED EXPT.]
90.0 3
: £
] ]
u.' 1 1 1 1 1 '} i i
10 11 12 14 1S 18 17 18 18 20
ENERGYCMEV)

81



82

N1-58 ++FROM REF, C 66 (1910)

050000000880 00000020008000000000000000nnttRstee
ENERGY N,2N CR@SS SECTIUN (MB)
(HMEV) MEASURED., ERR ADJUSTED, ERR

14,200 30,00 7,00 30,000 7.000
14,900 43,00 10,00 43,565 10.131
15,200 47,00 12.00 47,867 12,221
15,400 52,00 13.00 53.138 13,285
15,500 71,00 16,00 72,674 16,377

8P 000R00000EERIRIERRRORINENERRRCEQsEOEDR RS

FI1TTED PARAMETERS
cesecsescessseces
NUCLEAR TEMP, = 2,158 PLUS-BR-MINUS1,181 MEV
ASYMPTBTIC (N,2N) CROSS SECTluN =

RELATED DATA
cescesesssss
NYN=-ELASTIC CRASS SECTI®N AT 14,2 MEV = 1403.47 M8
(N,2N) THRESHALD = 12,41 MEV
(14, 3N) THRESHALD = 22,86 MEV
TH{S 1SBTYPE HAS

30 NEUTR2NS. 28 PROTUNS, ("ASS'=

NEUTRON EXCESS PARAMETER = ,03448

RATIQ BF ASYMPTOTIC (N.,2N) Ty 14,2 MEv NON-ELASTIC

1010 PLUS~UR-MINUS 0711
TeSORT(N) = 11,820 TeSORT(A) = 16,435
ERRUR 6.469 ERROR 8,994

Ni~58 ., ,FR@M REF, C 66 (1910)

0000600000000 EN00T000000000unonasRttssbiscncns
ENERAY M, N BROYC GECTIaH (my}
(MEV) MEASURED, ERR ADJUSTED, ERR

S EB00E0E0000000000000000000000000000000080000000

14,200 30.00 7.00 30.000 7,000
14,900 43,00 10,00 43,565 10.131
15, 200 47,00 12,00 47,867 12,221

52,00 13,00 53.138 13,285
15 500 71,00 1 0 72, 674 16,377

Sasasgsesesssunsse swassnsad see

FITTED PARAMETERS

s
LEVEL SPACING = 2,083 PLUS=BR=-MINUS2,893PER MEY
ASYMPTRTIC (N,2N) CRPSS SECTI@N &

RELATED DATA
XX LITYYYYY Y
NBN=ELASTIC CRPSS SECTIBN AT 14,2 MEV v 1403,47 MB
(Ns2N) THRESHOLD = 12,41 MEvV
(N)3N) THRESHELD = 22,86 MEV
30 NEUTRONS,

THIS 1SeTOPE HAS 28 PRBTONS, (MASS »

NEUTREN EXCESS PARAMETER = ,03448

RATI® OF ASYMPTATIC (N,2N) T@ 14.2 MEV NBN-ELASTIC
41354 PLUS~RR-MINUS 1327

N/SPACING =
ERROR

14,402
20,003

A/SPACING & 27,844
ERRPR 38,672

141,69 PLUS-BR-MiNUS

58)

58)

99.78 MB

189,96 PLUSvAR=MINUS 186,25 NB

G (N, 2N)-MILLIBARNS

G (N.2N)-MILLIBARNS

250, T T T T T T T T T T ™
NI-S8 C 66 (1910) ]
-G 7 = 2.15811.18 MEV E
CubN.2N)>= 141.7199.8 HB ]
9 TN, 2N) -
200.Q- a - 2y~ .1011.071 E
. E
156.0F ‘
125.0
3 3
100.OF j
75.06 ‘
FITTED ' 3
IS BARy ;
t ———— + EXPERIMENT ]
0 ADJUSTED EXPT.3
5.0 ?
. 3
.‘F i 1 1 1 1 1 1
°iz 13 1 15 17 18 19 2 2 B
ENERGY(MEV )
380. f';'"'” prrTTTTy LibbAbA AbAbAAAM T T T ¥
' NI-58 C 6§ (1910)
WA A = 2.083:2.893 MEV!
' C4N.2N>=190.0%186.3 M8
: 2N)
so4. 06 ‘% .135¢,133
6.0k
220.0b
190.05—
152.05—
:
114.0
wd /” FITTED  DATA
-0 LINE  POINT
~——— « EXPERIMENT
——— o ADJUSTED EXPT.
38.0
‘F 3
;
0;: 1 1 1 1 1 1 1
12 13 14 (1] 21 22 23

17 19 19
ENERGY(MEV)



WAL LAl Lt | T T T T

NI-58 P 65 (892)

N[-58 1o FROM REF, P 65 (892)

1
VERGY N,2N CRESS SECTI®N (MB)
4EV) MEASURED, ERR ADJUSTED, ERR 3
PONASESDENCRIIGRLENRSLDRNONERANCIODS . = + B
3.820 ;;.60 x,;o 1;.600 1,400 T = 1.367+.037 MEV B 3
14,050 100 1,50 22,000 1,500 = t ], .
14,420 29,40 2,10 29,525 2,109 CufN.2N>="66.3 1.3 H E
14,61u 33,40 2,30 33,661 2,318 CubN. 2N) E
14,990 38,00 2,70 38,560 2,740 19 2)=.0‘l71.001 e
15,150 39,50 2,80 40,215 2,851 qfid.2 7T b | 3

15,550 43,00 3,00 44,050 3,073
15,710 44,50 3,10 45,705  3.184

16,030 46,10 3,20 47,587 3,303

16,240 47,10 3,30 48,776 3,417
16,590 50,40 | 3,50 52,459 3,643

16,930 49,90 ° 3,50 52,186 3,660

17.270 51,20 3,66 53,791 3,782

17,590 55,10 3.90 58,127 4,114

17,900 55,00 3,90 58,244 4,130

18,190 56,40 4,00 5Y,935 4,251

18,470 58,40 4,10 62,259 4,371

18,710 60,40 4,20 64,563 4,489

1€,940 60,50 4,2y 64,830 4,501

19.2%0 63,80 4,50 68,616 4,840

19,580 66,50 4,70 71,728 5,069 .

#308000000000000#880000008000000080080080080000

F1TTED PARAMETERS
ecsco0oeseesgonen
NUCLEAR TEMP, = 1,367 FLUS-BR-MINUS ,037 MEV .
ASYMPTETIC (N,2N) CROSS SECTIUN = 66,27 PLUS-@R-MINUS 1,30 MB

O (N, 2N)-MILLIBARNS

RELATED UATa

sosescecoess

NEN-ELASTIC CRBSS SECTIGN AT 14,2 MEV = 1403,47 MB
(N, 2M) THRESHULD s 12,91 MEv

{N,3N) THRESHALD = 22,86 MEV

FITTED  DATA
LINE POINT

——— =« EXPERIMENT
o ADJUSTED EXPT

ATVTTTY FTUTTSUTTE FYUTETTTT] FUUTEVUTTY FUTTITEIT IVTTUTHTUI FEUTTET

THIS IS@TUPE HAS 30 NEUTRONS, 28 PROTONS, (MASS = 58)

aala

NEUTREBN EACESS PARAMETER = ,03448 3
RATID @F ASYMPTATIC (N,2W)} T8 14,2 MEV NUN-ELASTIC
,0472 PLUS=BR-MINUS  ,0009 \ \ \ \ L \ \ L
TeSUKT(NY = 7,487 TeSOKTCA) = 10.411 13 14 1S 16 17 18 19 21 22 23
ERHER ,203 EHRUR .282 ENERGY(MEV)
. 11‘ ) ) T ) T T
Ni=88  .,,FROM REF, P 65 (892)
aneas

ENERGY N.2N CROSS SECTION (MB) NI-58 P 65 (892)

JiRev) MEASURED, ERR ADJUSTED, ERR

VB0 ORR00R000000000000020800000000000080 a0se ”n

13'828 3238 1,;,, 19,600 A = 6.990%.370 MEV™!

N ' 1,%0 22,000 =
14,420 290,40 2.10 29,525 2.100 N, 2N>= 70.4% 1.5 MB
::.:;g ;:.40 e.;o 33,661 2,318 - O N, 2N) 050+. 001
' 00 2,70 38,360 2,740 =, .

15,180 39,50 2.80 40,215 2,851 61 q.Ll4.2)

15,850 43,00 3,00 44,050 3,073

15,710 44,50 3,10 45,705 3,184

16,030 46,10 3,20 47,587 3,303

16,240 47.10 3,30 48,774 3,497

16,590 50,40 3.50 52,459 3,643 ) s3.

16,930 49,90 3,50 82,186 3,460

17,270 3,60 53,791 3,782
17,590 3,90 58,127 4,114

17.900 58,244 4,130

18,190 59,933 4,251 4.

18,470 62,259 4,371

FITTED PARANETERS

S203 0000500000000

LEVEL SPACING 3 6,990 PLUS*BR«MINUS ,370PER MEV

ASYMPT@TIC "(N,2N) CR@SS SECTION » 70,43 PLUSBR«MINUS 1,45 MO

O (N, 2N)-MILLIBARNS
8

28.1

RELATED DATA

etssonvovoce FITTED  DATA
*ELAST S S . . N . .
AT o e o .2 v ¢ 03,07 0 - L FoT

CN,3N) THRESHOLD = 22,86 MEV — — == & EXPERIMENT

o ADJUSTED EXPT.

THIS ISBTRPE HAS 30 NEUTRONS, 28 PRAOTENS, (MASS = 58)

UTRBN EXCESS PARAMETER = ,03448 7.7
pa .
Y10 @F asynPTaTIO (HsBN) TO 14,2 HEV NON-CELADTIO
N L0502 PLUS=UR«MINUS L0010
. u L 1 1 1 1 L i 1 1
N/SPACING s 4,292 A/SPACING = 8,298 iz 13 1 1§ 21 2z 3

17 18 v)ls
ERRER 227 ERROR 1439 ENERGY(ME

83



NL=58  .,.FRem REF, J 63 (374}

PPN Ee NN ReesI000000000sNNENRRNARRRERIRTIRRODRS

ENERGY N.,2N CHBSS SECTIUN (Mb)
(MEV) MEASURED, ERR ADJUSTEU, ERR
000000000000000000000000000000080006000000000¢
14,900 19,00 3.00 19,249 3,039
16,500 24,00 3,00 24,9449 3,119
18,150 34,00 4,00 36,113 4,249
19,600 39,00 4,00 42,074 4,315
20,600 45,00 4,00 48,997 4,355
21 38,00 4,00 41,515 4,370

s 920080008 006000000008000000000RC000RRES \

FITTED PARAMETERS

escecsssccsnsssso

NUCLEAR TEMP, = 2,136 PLUS=AR-MINUS ,341 MEV

ASYMPTOTIC (N,2N) CRBSS 3ECTIUN = . 49,16 PLUS-UR=-MINUS

RELATED DATA

NON=ELASTIC CROSS SECTION AT 14,2 MEV = 1403,47 MB
(4,2N) THRESHOLD = 12,41 MEV

(Ne3N) THRESHALD = 22,86 MEV

THIS [SUTLPE WAS 30 NEUTRONS, 28 PRUTENS, (MASS = 58)
NEUTRAN EXCESS PARAMETER = ,03448

RATI® BF ASYMPT@TIC (N.,2N) Ty 14,2 MEV NUN=ELASTIC
+0350 PLUS=AR=MINUS «0036

. TeSUKTIN) = 11,699 TeSuRT(A) = 16,267
ERRER 1,868 ERRUR 2,597
N1=58 FROM HEF, J 63 (374)
sessee . - aveeResERRRES
ENERGY . N,2N CROSS SECTIEN (MA)
(MEV) MEASURED, ERR ADJUSTED, ERR
SEBE08820886000000
14,y00 19,00
16,500 24,00
18,250 34,00
19,600 39.00
20,600 45,00
21,000 38.00

00000000000 00000000080000040000000000000080000000

FITTED PARAMETERS

[ IXIRYRYRZA ST YRR X2

LEVEL SPACING w 2,940 PLUS-@R=MINUS1.N%IPFR MEV
ASYMPTBTIC (N,2N) CRPSS SECTIDN = 54,22 PLUS-BR=MINUS

RELATED DATA

268020000080

NBN=ELASTIC CROSS SECTION AT 14,2 MEV ® 1403,47 NB
(N,2N) THRESHOLD = 12,41 MEV

“(N,3N) THRESHALD = 22,86 MEV

THIS ISOTOPE HAS 30 NEUTRENS, 28 PROTENS, (MASS s 58)
NEUTRON EXCESS PARAMETER = ,03448 ’

RATI® OF ASYMPTRBTIC (N,2N) TP 14,2 HEV NON-ELASTIC
+0386 PLUS=OR=WINUS 10052

N/SPACING = 10,204 °  A/SPACING © 19,728
. ERRER 3,648 ERRPR 7,052

4,99 Mb

7,30 MB

G (N, 2N)-MILLIBARNS

ss‘ d ) ] L] L ) 1 ) ) L 1
F NI-S8 J 63 (37%) 3
9-SE 7= 2,135,341 MEV E
E OAN.2N)= 49.2¢ 5.0 MB :
E auN.2N) ]
qq_m... q‘_ll'l.Z) e 035’.00‘! e
: -]
38.50F é
33.00- é
z1.suf— -
22.00- -
1s.suf- ~
E FITTED DATA §
1.0 LINE  PEIND -
1 —~~-=~ « EXPERIMENT }
4 ———— o ADJUSTED EXPT.J
S.50- E
: 3

oi 1 L 1 ) " 1 L 1.
12 13 14 15 17 18 18 21 2 2

ENCRGY(MEV)
T TrvvvTTYYTYT T T T T T
J 83 (374)

G (N, 2N)-MILLIBARNS

NI-58

A = 2.94021,051 MEVi

TN 2ZNI= S4.2% 1.3 MY

O fN: 2

N)
c—i’ﬁﬁ =.039¢.005

FITTED
LINE

IEYEETISTTUUTETY

aialas

\

Losaas:

DATA
POINT

o EXPERIMENT
o ADJUSTED EXPT.

TSR IRV FURTOT TS FTTTINS T FRUTETTUTY FUTUTURTT

I

w
¥4
suwnr.u U

17 18 19
ENERGY(MEV )

21

~n
~N
~N
w



A NI-58 ,,.FROM REF, P 61 (588)
EXXYTIXI SRR S 888008008000ttt
ERGY N,2N CRESS SECTION (M)

CHEV) MEASURED, ERR ADJUSTED, ERR
V000NN NRRORRRORERBERRR NG RIRT RO ROV
13,880 21,40 1,10 21,400 1,100
14,090 23,50 1,20 23,500 1,200
14,310 31,10 1,60 31,166 1,603
14,500 34,30 1,70 34,497 1,710
14,810 39,30 2,00 39,752 2,023
16,500 53,30 4,30 55,406 4,470
17,950 67,60 3,40 71,631 3,603
19,760 77,40 3,90 83,631 4,214

A0SR0 0000000000080 04000500000088000000000

FITTED PARAMETERS
Sasassesecsacssan

NUCLEAR TEMP, = 1,524 PLUS=UR-MINUS ,072 MEY

ASYMPTOTIC (N,2N) CROSS SECTIYN = 33,60 PLUS=BR-MINUS 4,19 nB
RELATED DATA
assdase e
NO@N-ELASTIC CRGSS SECTION AT 14,2 MEV = 1403,47 MB
(N,2N) THRESHOLD = 12,41 HEV
(N,3N) THRESHBLD = 22,86 MEV
I:
THIS 1SBTOPE HAS 30 NEUTRONS, 28 PROTENS, (MASS s 58)
NEUTR@N EXCESS PARAMETER = ,03448
RATI® BF ASYMPYBTIC (N,2N) T@ 14,2 MEV NBH=ELASTIC
,0596 PLUS*@R-MINUS  ,0030
TeSORT(N) = 8,347 TOSQRT(A) = 11.606
ERR®R 394 ERRBR 1548
Nl-58 +o FROM REF, P 61 (588)
l.....l..l..l'.l.lll.CI....l....l......l.......
ENERGY N,2N CROSS SECTION (MB)
(MEV) MEASURED: ERR ADJUSTED, ERR
e 800 a0eNRRatRRanatetaldy EXT T
13, 1,40 1,10 21,400 1,100
14,090 23,50 1,20 23,500 1,200
14,310 31,10 1,60 31,166 1,603
14,500 34,30 1,70 34,497 1,710
14,810 39.30 2,00 39.7%2 2,023
16,500 53.30 4,30 55,406 4,470
17,950 67,60 3,40 71,631 3,603
19,760 77,40  3.90 83.631 4,214
Gesotgsctatatosnes L] ssnsss
FITTED PARAMETERS
LIALTTIXSTTIYY XY Y'Y
LEVEL SPACING = 5,460 PLUS=BRMINUS ,552PER MEV
ASYMPTBTIC (N,2N) CRBSS SECTION 3 90.24 PLUSe@R-MINUS 5,05 nB

RELATED DATA
e .

NBN-ELASTIC CRBSS SECTI@N AT 14,2 MEV = 1403,47 H8
(N)2N) THRESHBLD = 12,41 MEV
{N,3N) THRESHBLD s 22,86 MEV

THIS ISPTOPE WAS 30 NEUTRONS, 28 PROTONS, (MASS = 58)

NEUTREN EXCESS PARAMETER = ,03448
RATI® OF ASYMPTRTIC (N,2N) T@ 14,2 MEV N@N-ELASTIC
10643 PLUS=DReHINUS 10038

N/SPACING = 5,495

A/SPACING » 10,623
ERRUR 555 €R

ROR 1,074

G (N, 2N -M}LLIBARNS

G (N, 2N)-MILLIBARNS

NI-S8 P 61 (S88)

T = 1.524+.072 MEV
OufN.2N)= 83.6t 4.2 M

61.

52.
44,
35.
26.
. FITIED  DATA
. LINE  POINT
_ ——— + EXPERIMENT
. o ADJUSTED EXPT.
3
l 1 L 1 i L 1 L
13 14 1S 16 17 19 19 21 22 23
ENERGY(MEV)
98. 00y Y T T T T Lidbidiiddd | T T T
NI-58 P 61 (588)
6s. A = 5.460%.552 MEV!
OufN-2N>= 90.2¢ 5.1 MB
N, 2N) _
8. GiTd.2) ~-084.004
87.
S7.
48.
38. 4
28.
. FITTED  DATA

LINE POINT
o EXPERIMENT
o ADJUSTED EXPT.

3

17 18 19 2 2
ENERGY(MEV)

L

85



Cu-63 +o FREM REF, B 69
A0Ea®a000c0 08 R0000ERRE0Pe0RS ettt enntodetone
ENERGY N,2N CROSS SECTION (MB)
(HMEV) MEASURED, ERR ADJUSTED, LERR

B8208RE0RAeR00EP00000EI0NNDR00NERoRRORBO RN,

13,200 400.00 35.00 400,000 35.000
14,100 560,00 40,00 560,000 40,000
15,459 705,00 50.00 720,102 51.071
16,000 740,00 50,00 762,120 51,495
16,500 765,00 50,00 793,406 51.857
17.050 795,00 60.00 830.471 62,677
17,450 865,00 60,00 908.047 62,986
18,000 890,00 60.00 940,246 63,387

fet et a0 st asetanesesn0enetanntasslosedasstaceiye

F1TTED PARAMETERS

sasesavsces see

NUCLEAR TEMP, 2 1,565 PLUS-@R~-MINUS ,080 MEV

ASYMPTBTIC (N,2N) CRESS SECTIGN = 950,62 PLUS-BR-MINUS 29,29 MB

RELATED DATA

esccsesrssee

NON-ELASTIC CROSS SECTION AT 14,2 MEV = 1457,00 MB
(N, 2N) THRESHELD = 11,02 MEV :

(N, 3N) THRESHALD = 20,06 MEV

THIS ISOTYPE HAS 34 NEUTRANS, 29 PRBTONS., (MASS = 63)

HEUTRON EXCESS PARAMETER = ,07937

RATI® JF ASYMPYATIC (N,2N) TO 14,2 MEV NBN-ELASTIC
,6524 PLUS=-8R-MINUS 0201

TeQOATING = 9,420 TedyATea) = i2,422
ERRYR L1 ERHER 1633
Cu-63 +.oFRQM REF, B 69

...'......I.Q..'.II".I...........I...I........
ENERGY M, 2N CRACS SCoTigM tue)
(MEV) MEASURED. FRR ADJUSTED, ERR

13,200 35,00 35.000
14,100 40.0n 40,000
15,450 50,00 51,071
16,000 50,00 51,495
16,500 50,00 51,857
17,050 60,00
17,450 60,00
18,000 60,00

LI Y Yy Y Y PPy YT Y YYY 'Y

LEVEL SPACING r© 4,847 PLUS=@R-MINYS ,466PER MgV
ASYHPT@TIC (%,2N) CRuSS SECTION 1 1028.25 PLUS-@R-MINUS 34.43 MR

RELATED DATA
e . .

"NEN=ELASTIC CPOSS SECTION AT 16.2 mEy ¢ 1457,00 np
(N)2N) THRESHELD = 11,02 MEV .
(N,3M) THRESHOLD = 20,06 MEV

THIS 1S@TUPE HAS 34 NEUTRENS, 29 PRATBNS, (MASS n 63)

* NEUTRON EXCESS PARAMETER = ,07937

RATIQ @F ASYMPTATIC (N,20) T@ 14,2 MEV NON-E_AST|C
7057 PLUS-AR-MINUS  .0238 :

N/SPACING 3 7,015
ERRPBR 674

A/SPACING = 12,998
ERRBR 1,250

O <N, 2N)-MILLIBARNS

ILL IBARNS

G (N,2N}-M

1100.
CU-63 B 63
890-F T = |.565%.080 MEV
F OGN 2N) = 950.6229.3 M8 ;
P2 ]
mf  GTTi.2) =-652*.020 o
770.} é
SBO.: ;
550.1 é
]
440.¢ 3
330.F -
]
220 DATA. E
2 LN PAINT
— —~— + EXPERIMENT
O AUJUSIED EXF1.]
110. 3
N 3
£
0. J 1. 1 1 1 1 1
i1 12 13 1S 16 17 18 19 20 21
ENERGYCMEV )
lloo-r"vﬂvﬂT"T"T“’TﬂTﬁlunpl"'"'q'?lu'"'"v T AAA LALALLL LAALLAL MAAAALLALS
3 | Cu-63 B 69
BE A = 4.0472.486 HEV™! _
TN, 2N>= 1028.3%34.5 MB _—
: CAN. 2N o _
880.}F q_i_ll*-Z)-'.’OBz'qu /’,’
0.
ss0.f /
550.¢
440, '
330.F
3 FITTED  DATA
20.p LINE  POINT
t ———— o EXPERIMENT
] o ADJUSTED EXPT.
110
£ ‘ ’
0. ] i 1 1 1 ] 1 ] 1
11 12 13 14 18 19 20 21

15 .18 17
ENERGY(MEV)



Cu=63 v FRBM REF, R 63 (2063)

18000000000 00000R0E000000000000000 000000000

IRGY N,2N CRBSS SECTI®BN (MB)

iv) MEASURED, ERK ADJUSTED, ERR
000000000580 00000000000000000000000TEs0000R0SD
12,610 170,00 15,3¢ 170.000 15,300
13,000 248,00 22,30 248,000 22,300
13,470 310,00 310,000 27,900
13,470 317,00 317,000 28,500
14,050 422,00 422,000 38,000
15,240 525,00 534,471 48,102
15,880 531,00 545,916 49,143
15,880 600,00 616,854 55,5317
16,560 631,00 654.964 58,853
17,240 602,00 630,350 56,752
17,860 639,00 674,014 60,651
18,410 658,00 698,248 62,821
16,880 683,00 728,278 865,577

19,230 645,00 690,102 62,056
705,658 63,488
730,904 66,491
700,872 63,111

ssnsgonsee

FITTEDL PARAMETERS

sssssesescansneas

NUCLEAR TEMP, = 1,703 PLUS-RR-MINUS ,038 MEV

ASYMPTBTIC (N,2N) CROSS SECTIUN = 746,96 PLUS~BReMINUS 12,32 MB

RELATED DATA

enseescsssec

NON=ELASTIC CROSS SECTI®N Al 14,2 MEV = 1457,00 MB
(N,2N) THRESHOLD = 11,02 MEv -

(N, 3H) THRESHBLD = 20,06 MEV

THIS ISBTUPE HAS 34 MEUTRENS, 29 PROTENS, (MASS o 63)
NEUTRON EXCESS PARAMETER = ,07937

RaTlp @F ASYMPTBTIC (N,2N) T8 14,2 MEV NBN-ELASTIC
15127 PLUS=BR-MINUS 10085

TeSQRT(N) = 9,930 TeSURT(a) & 13,517
ERRBR 1222 [ERRER 302
Cu-s3 FREM REF. R 63 (2063)

ssssnecssssnnssse

ENERGY

(MEV) CASURED ADJUSTED ERR
$00000000000000000000000 0000000080000

12,0610 170,00 15,30 170.000
13,000 248,00 22.30 248,000
13,470 310,00 27.90 310,000
13,470 317.00 28.50 317.000
14,050 422,00 38,00 422,000
15,240 523,00 47.2% 534,471
15,880 531,00 47,80 545,916
15,880 600,00 54,00 616,854
14,560 €31,00 56,70 ARa 941
17,240 602,00 54,20 630,350
17,860 639,00 57,50 674,014
18,410 658,00 59.20 698,248
10,080 683,00 61,50 728.278
19,230 645,00 58,00 690,102
19,480 658,00 59.20 705,658
19,480 62,00 738,904
19,570 58,80 700.872

ssssssenes

FITYED PARAMETERS

ssesecnstssccernty

LEVEL SPACING = 4,032 PLUS=@R=MINUS ,238PER MEV

ASYMPTBTIC (N,2N) CROSS SECTIBN s 810,04 PLUS~ER-MINUS 19,85 MB

RELATED DATA

eescsscsscnn

NON-ELASTIC GRBSS SECVION AT 14,2 MEV = 1457,00 HB
(Ns2N) THRESHBLD = 11,02 MEV

(N,3N) THRESHALD = 20,06 MEV

THIS ISBTOPE WAS 34 NEUTRENS, 29 PROTBNS, (MASS = 63)
NEUTRON EXCESS PARAMETER 3 ,07937

2 @F ASYMPTBTIC (N,2N) T2 14,2 MEV NoN-ELASTIC
+5580 PLUS=QR-MINUS 0136

\CING = 8,433 A/SPACING 2 15,625
v ERRBR 1498 ERRBR 922

O (N, 2N)-MILL 1BARNS

O (N, 2N >-MILLIBARNS

83.

810. QprrrrrrryprryvrryrprYTeYTTYY T TRHpTTYTYTTYTYYYT ..|..ﬂmv§ .
CU-63 R 63 (2083) 3
7.8 1 - | 703:.038 MEV 3
E O fN.2N)=747.0£12.3 MB 3

E J2N) - 3
648.0F %:8"*_2—) =.513¢.008 _ 3
E P E

: g 3
S67.0- 3
< /4 5

oy 3 4
E s
wsm; €
324. Q- €
mmdi i
E FITTED DATA b
162.4- LINE  POINT E
———— o EXPERIMENT ]

o ADJUSTED EXPT.]

81.0 A ?
N 3 3

AE 3

o 1 1 i 1 1 1 1 1 1 j

11 12 13 3 16 17 19 20 2

ENERGY(MEV )

830.0y M i W L L L i s
CU-63 R 63 (2063) 3

. = 4,032¢.238 MEV™! E
CfN.2N)=810.0£19.9 MB ]

,2N) — 3

66Y. % =,556%.014 3
’ 3

s61. é
488. é
415, j
332. 5
249. i
FITTED DATA 3

188 LINE  POINT 3

(' 4 ( 1

o EXPERIMENT
D AD.JUSTED EXPT.

3

15 18 17
ENERGY(MEV)

-
-]
-
-
3
N
-

87



88

Cu-63 v FRUM REF, G 62 (872)

8340080000000 00%80a0000ssnatenntoneretetasstRe

ENERGY N,2N CR@SS SECTIGN (MB)
(HEV) MEASURED, ERR ADJUSTED, ERR
L R R Y R Y Y Y R Y R N A R A R
13,800 424,00 21,20 424,000 21,200
14,110 455,00 22,75 455,000 22,750
14,370 488,00 24,40 489,514 24,476
14,590 519,00 25,95 522,640 26,132
14,770 550,00 27,50 555,548 27,779

S8008000000000000 008000 R0RRRR00RREROENAORTSS

JFITTED PARAMETERS

o sssesacsess

NUCLEAR TEMP, 3 1,741 PLUS=OR-MINUS ,127 MEV

ASYMPTOTVIC (N,2N) CRpSS SECTIUN = 864,61 PLUS-UR-MINUS 60,29 M8

RELAIED UATA

e soee

NBN=ELASTIC CROSS SECTIOw AT 14,2 MEV = 1457,00 M8
{N,2N) THRESHOLD = 11,02 MEv

(N,3N) THRESHALD = 20,06 MEV

THIS 1S@TUPE H}S 34 NEUTRUNS, 29 PROTONS, (MASS 3 63)

NEUTREN EXCESS PARAMEYER = ,07937
RATID UF ASYMPYETIC (N,2N) To 14,2 MEV NOH-ELASTIC
5934 PLUS-PR-MINUE 0414
TeSORT(N) = 10,152 TeSQRT(A) = 13,819
ERKYR V741 EKRER 1,008

Cu-63 ++.FRBM REF, G 62 (872)
408000000500 00080a080000% 00000000000 RRRY

ENERGY CND33 3ELTI0N (HE

’
{MEV) HMEASURED, ERR ADJUSTED, ERR
ssessncranesr Ses00cscnonsnutsocnnnstrnseas
13,860 424,00 21,20 424,000 21,200
14,110 455,00 22,75 455,000 22.750
14,370 488.,nn 24,49 489.514 24,476
14,590 519.00 25,95 522,646 26,132
14,770 550.00 27,50 955,588 27,779

L Y Y Y Y Y Y Y Y P Y Y Y Y Y T T

FITTED PARAMETERS

ssesesssessscness

LEVEL SPACING 2 3,432 PLUS-OR-MINYS ,581PER MEV .
ASYMRYOTIC (N, CN) CRA3Y SBCTIvN & 1UIL.Y2 PLUS-2R-MiNUS 92,96 uB

RELATCD DATA

ss0esssceera

N@N=ELASTIC €PASS SECTIaN AT 14,2 HEV = 1457,00 n9
(N,2N) THRESHPLD = 11,02 MEV

(N,3N) THRESHOLD = 20,06 MEV

THIS 1SYT2PE HAS 34 NEUTRENS, 29 PROTENS, (MASS = 63)

NEUTR®N EXCESS PARAMETER 3, 07937
RATI® @F aSYMPYOTIC (N,2N) T8 14,2 MEV NAN=ELASTIC
(6980 PLUS=BR-MINUS  ,0638

N/SPACING = 9.907

A/SPACING = 18,357
ERRGR  1.677 E

RR3R 3,108

GO (N, 2N)-MILLIBARNS

O (N, 2N)-MILLIBARNS

Cu-863 G 62 (872>

T = 1.741%.127 MEV

G, 2N) = 864.6 £60.3 MB
,2N)

%{%assa:.om

TITTED  DATA
LINE POINY
o EXPERIMENT
o ADJUSTED EXPT

3

JUVTTRTYY P TTUTITTS FUNTTTVIT] FYPTUTTTTY FUTTUTUTIG CTVTUTUTIN FTTTETUUSY FNCVUVRTR FPOOm

" 1 Vl 1 5 i 1 g

15 1617 19 19 20
ENERGY(MEV)) .

N
-

1200,
] CU-63 G 62 (872)
1080.c A = 3.432:.581 MEV"!
ON.2N) = 1016.9+93.0 MB
CufN.2N) .
wof T2 --6982.064
oy
0.k
s00.F 4
ey
%o.;
: FITTED  DATA
ao.p LINE  POINT
—— == + EXPERIMENT
3 o ADJUSTED EXPT.
120.1
b 3
A
c. 1 | 1 1 L 1 i 1 1 3

15 16 7
ENERCY(MEY)



L 65 (1847)

400 s0000sssnsesssesce
. N, 2N CR@SS SECTIUN (MB)
HMEASURED, ERR ADJUSTED, ERR

1 GO ENIBNLENENENINNNNNRESR 0GR IRE

227,00 14,00 227,060 14,000

264,00 17,00 264,000 17,000

315,00 21,00 315,000 21,000
13,100 340,00 22,00 340,000 22,000
13,540 450,00 30,00 450,000 30,000
13,700 479,00 32,00 479,000 32,000
14,050 554,00 38,00 554,000 38,000
14,240 575,00 39,00 575,423 39,029
14,420 598,00 41,00 600,394 41,164
14,800 619,00 42,00 625,609 42,448
14,990 660,00 44,00 669,176 44,612
15,180 715,00 48,00 727,196 48,819
15,550 738,00 49,00 754,976 50,127
15,710 762,00 50,00 781,427 351,275
16,030 806,00 53,00 832,514 54,608
16,310 811,00 51,00 838.924 52,756
16,520 A19,00 51,00 849,641 52,908
16,750 834,00 49,00 867,856 50,989
16,930 850,00 57,00 886,572 59,452
17,270 849,00 56,00 889,310 58,659
17,590 853,00 56,00 896,938 56,885
17,900 868,00 56,00 915,976 59,095
18,190 881,00 57,00 932,687 60,344
16,470 916,00 59,00 972,644 62,648
18,710 931,00 59,00 991,024 62,804
18,940 939,00 59,00 1001,844 62,949
19,290 941,00 58,00 1007,372 62,091
19,580 966, 57,00 13 61,184

sessvscnnnssrenceasses cssvssccoe

FITTED PARAMETERS

eS80 ORORNITIRIINIBY

NUCLEAR TEMP, = 1,790 PLyS~BReMINUS ,020 HEV

ASYMPTOTIC (i4,2N) CROSS SECTI@N =2 1053,84 PLUS=DR~ HINUS

RELATED DATA
esssesesssse

NBN~ELASTIC CRESS SECTION AT 14,2 MEV = 1457,00 MB
(N,2N) THRESHELD 2 11,02 MEy

(N, 3N) THRESHALD 2 20,06 MEV

THES ISBTOPE HaS 34 NEUTRGNS. 29 PR”TUNS. (MASS = 63}

NEUTRON EXCESS PARAMETER = ,07937

RAT]P ©F ASYMPTATIC (N,2N) T0 14,2 MEV KUN-ELASTIC

. 7233 PLUS=BR=MINUS  ,0066
TeSOHT(N) = 10,437 TeSQRT(A) = 14,208
ERHER 117 ERREN 1159
Cues uan ner, L

0800000000 RRR0N

ENERGY N.zN caﬂss SECTIEN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR

BR0AENRR0NRNEREludvienanesslotssarsianiaay
12,600 227,00 14,00 227,000 14,000
12,760 264,00 17,00 264,000 17,000
12,980 315,00 21,00 315,000 21,000
13,100 340,00 22,00 340,000 22,000
13,540 450,00 30,00 450,000 30,000
13,700 479,00 32,00 479,000 32,000
14,050 554,00 36,00 554,000 38,000
14,240 575.00 39,00 575,423 39,029
14,420 598,00 41,00 600,394 41,164
14,800 619,00 42,00 623,609 42.448
14,990 660,00 44,00 669,176 44,612
15,180 715,00 48,00 727,196 48,819
15,550 © 736,00 49,00 754,976 50,127
15,710 762,00 50,00 781,427 51,275
16,030 868.00 53,00 832,514 54,608
16,310 811.00 51,00 838,924 52,750
16,520 819,00 51,00 849,641 52,908
16,750 834,00 49,00 867,856 50,989
16,930 890.0u 57,U0 886,372 59,452
17,270 849,00 36,00 889,310 58,459
17,590 853.00 56,00 896,938 58,865
17,900 868,00 56,00 915,976 59,095
18,190 881,00 57,00 932,687 60,344
18,470 916,00 59,00 972,644 62.848
18,710 931,00 59,00 991,024 62,804
16,940 939,00 59,00 1001,844 62,949
19,290 941,00 56,00 1007,372 62,094
19,580 966,00 57,00 1036,913 61,184

00002200000 00000C RN RtRANPERRRANARARESRIESRRS

FITTED PARANETERs
cese XYY

LEVEL SPACING = 3 538 PLUS-BR HINUS ,111PER MEV

9,67 HB

ASYMPTOTIC (N,2N) CRESS SECTION s 1170.96 PLUS=BReMINUS 16,69 MB

RELATED DATA
.

(1]
N@NELASTIC CRBSS SECTIBN AT 14.2 MEV ® 1457,00 HB
(N.2N) TMRESHELD = 11,02 MEV
(Ns3N) THRESHOLD = 20,06 MEV

3T8PE HAS 34 NEUTRONS,
EXCESS PARAMETER »

29 PRBTONS, (MASS & 63)
07937

IATID oF ASYMPTBYIC (N,2N) T 14,2 MEY NENeELASTIC
18037 PLUS=PR-MINUS  ,011%

N/SPACING & 9,610 A/SPACING a 17,807
ERRER 301 . ERROR 559

[N

O (N, 2N)-MILL IBARNS

G (N, 2N>-MILLIEARNS

"

B i M L e L ) LS
F CU-63 L 65 (1847)
"OE ¥ = 1.790+.020 MEV 3
OufN.2N)= 1053.8¢ 9.7 MB -]
P OfN.2 3
880.f &% .723+.007 | 3
0.k _
b E
4 . /4 E
660.F 3
sso.f— _
wio | 3
ss0.f 3
3 FITTED  DATA
o LINE  POINT 3
———=— + EXPERIMENT ]
ok o ADJUSTED EXPT.J
. BN 3
£ A
. 1 1 1 ). 1 1 1 1 L
11 12 13 14 15 16 17 19
ENERGY(MEV ) o=
1200.p Mt i L i L i L
CU-63 L 65 (1847) ]
b ]
L 3
1080-F A = 3,538,111 MEV™! E
3 ,,g,N 2N)>=1171.016.7 MB ]
3 L2N) 3
os0.F qgm 7y = 804,011 - 3
ew0.f E
700} —-
3 :
so0.f 3
3
weo.f 3
s60.F 3
E
b FITTED DATA 3
.0 LINE  POINT 3
E ———— « EXPERIMENT
t 0 ADJUSTED EXPT.]
lZO.E ?
' N 3 ]
£ E
c L 1 1 1 1 J\ E
i1 1e 13 18 16 11 18 20 21
ENERGYCMEV )



90

Cu-63 o FROM REF, K 62 (770)

00800000 NER000RSNNsSRRCRRB0RIRsRRRRCERRRRGOTS

ENERGY N,2N CRBSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
SSRGS RER0I0R000080NBRERRREARRRVRORRORENRDS
12,300 140,00 20,00 140,000 20,000
14,350 535,00 50,00 536,466 50,137
16,500 705,00 70,00 731,178 72,599
18,150 790,00 70,00 835,983 74,074

280000008000 000000000C000aeNTtanttsnnORtissNRSY

FITTED PARAMETERS

cesssersecesssacs

NUCLEAR TEMP, = 1,814 PLUS=BR-MINUS ,106 MEV

ASYMPTBTIC (N,2N) CROSS SECTIGN = 930.25 PLUS-BR-MINUS

RELATED DATa
cesssssesnee
NUN-ELASTIC CRESS SECTIBN AT 14,2 MEV & 1457,00 MB
(M,2N) THRFSHALD = 311,02 MEV
(N,3N) THRESHOLD = 20,06 HEV
THIS 1S@TBPE HAS

34 NEUTRBNS, 29 PRATBNS, (MASS = 63)

NEUTRGN EXCESS PARAMETER = ,07937

RATIQ OF ASYMPY®TIC (N,2N) T@ 14,2 MEV NON-ELASTIC
16385 PLUS-PR=-MINUS . 0315

TeSURT{N) = 10,577
ERR#R 618

TaSQRT(A) € 14,398
ERRBR 841

Cu-63 ,..FR@H REF, K 82 (770)
.-..I..-..IC.............I.........'.I.....'...
ENFRGY N.2N CROSS SECTIBN (MB)
(MEV) NEASURED, ERR ADJUSTED, ENK

aassssetenstenpecssce

12,300 140.00 . 2V, 000
14,350 533.00. 50,00 536,466 50,337
16,500 703,00 70,00 781,376 72,08¢
1 5 790.00 70,00 835,983 74,074

L L Y Yy Yy Y Y Y Y Y Y Y Py Y Y YY)

FITTED PARAMETERS

28880 essassasenee

LEVEL SPACING ®» 3,249 PLUS~UR-MINUS ,419PER HEV
ASYMPTRTIC (N,2N) caass SECTION o 1060.57 PLUS-BR-MINUS

RELATED DATA
sesssssvsens
NON=ELASTIC CROSS SECYIN AT 14,2 MEV = 1437,00 MB
(N)2N) THRESHELD = 11,02 MEV
(N,3N) THRESHBLD = 20,06 MEBYV
THIS IS@TQPE HAS

34 NEUTRBNS. 29 PROTONS, (MASS = 63)

NEUTR@GN EXCESS PARAMETER = ,07937

RATI@ BF ASYMPTBTIC (N,2N) T@ 14,2 MEV NBN-ELASTIC
17279 PLUS=@R=-MINUS 10663

N/SPACING &«
ERROR

10.465
1.904

A/SPACING »
ERRBR

119,391
3.8694

45,91 M8

96,62 MB

T (N, 2N)-MILLIBARNS

O €N, 2N )-HILL IBARNS

980, QrrrrrrrrrprerrrTY T ey rreerrey I
E CU-63 K 62 (7700 :
®2.% | -y 814,106 MEV E
E q,g,N.ZN>=930 3:45.9 MB _
784. 0 i
E s
: 3
696.¢- E
seo. 0 3
: a
usu.ué €
3%2.¢ . é
] 3
ZSH.d: ?
1 FITTED DATA ;
19%6. ¢ LINE  POINT 3
F — == & EXPERIMENT ]
o ADJUSIEU EXPT.
8.0~ ?
N 3 E
£ }
0 1 1 L aalisa i L idalag 1 3
i 3 14 1S 16 17 18 19 20 21
ot ENERGY(MEV)
L it M Wit it Lt Lt MLy Libtatabl LAMMAL LAl
CU-63 K 62 (770)
1080 4 = 3,249+ ,B1Y MEV™!
OfN.2N) = 1080.6%95.6 MR
TN 2N)
Ho0. = q&l‘* 2)" 728+ 056
840.
720.[- N
soo.?
ag0.f
360.F
FITTED DATA
2un.p ILINE  POINT
— ——— « EXPERIMENT
o ADJUSTED EXPT.
120.F
N
£ 321;
c. 1 1 i 1 1 1 salisass 1 Ji ]
11 12

13 14 15 16 17 18 19 20 21
ENERGY(MEV)



Cu~63 . ,..FROM REF, F 60 (602}

1880eeB00R0000000000000a00s000000RRRRRRNRNL

JERGY N,2N CRBSS SECTIBN (MB)
EV) | MEASURED, ERR ADJUSTED, ERR
‘B ataSonravases ebasetetatgachs
--2+810 233,00 21,00 233.000
113,770 378,00 34,00 378.000
14,740 507,00 45,00 © 511,889
15,780 649,00 58,00 666,244
16,560 758,00 68,00 790,917
©17,980 836,00 75,00 883,001

9000000000000 0000000003500000000000000000000000

FITTED PARAMETERS
S8 80sRasebohans

NUCLEAR TEMP, © 2,036 PLUS=BR-MINUS ,121

HEV
ASYMPT@TIC (N,2N) CRPSS SECTIBN = 993,75 PLYS-BR=MINUS 57,41 MB

RELATED DATA

csssgnasanne .
NON-ELASTIC £RESS SECTIAN AT 14,2 MEV = 1457.00 M
(N,2N) THRESHOLD = 11,02 MEV

(N,3N) THRESHELD » 20,06 MEV

THIS 1S@TOPE HAS 34 HWEUTRONS, 29 PROTONS, (MASS 3 63)
‘NEUTRON EXCESS PARAMETER = ,07937

RATI® GF ASYMPTOTIC (N,2N) TO 14,2 MEV NBN-ELASTIC
. 16821 PLUS=QR-MINUS  .0394 .

TeSORT(N) & 11,872 TeSORT(A) = 16,160
T ERRER L7006 ERROR  .960

Cu=-63 vooFRON REF, F 60 (602)

R0 4000 000000000000000000000000000088000000000

ENERGY N,2N CR25S SECTIeN (uB)
(MEV) MEASURED, ERR ADJUSTED, ERR
AR LRI Y YT Y Y Y Y Y LXXXL ]

12,810 233,00 33,000
13,770 378,00 34,00 378,000
14,740 507.00 45,00 511,889
15,780 649,00 58,00 666,244
16,960 758,00 68,00 790,917
17,980 836,00 75,00 883,001 79,217

00N eeT LN ERI0NtEEENNER0RR0CEs0NERsRRRAS

TITYCD PARAMCTCRY

seseptedates ese

LEVEL SPACIN 2,526 PLUS-BR<MINUS ,271PER MEV
ASYHMPTBTIC (N,2N) CROSS SECTION = 1174,96 PLUS-DR=-MINUS

RELATED DaATA

L]

C CRASS SECTION AT 14.2 MEV = 1457,00 MB
(Ny2N) THRESHBLD = 11,02 MEV ‘

(N, 3N) THRESHALD a3 20,06 MEV

THIJ 133TOPE HAS 34 NEUIRYNS, ¢y PHOTUNS, (MASS = 43)
NEUTRON EXCESS PARAMETER = ,07937

RATIA aF ASYAPTATIC (N.2N) Ta 16,2 MGV NONeFLAST|C
18064 PLUS-BR-MINUS  ,0473

N/SPACING = 13,440 A/SPACING = 24,941
ERRBR 1,444 ERRGR 2,676

O (N, 2N)-MILLIBARNS

O (N, 2N)-MILLIBARNS

1100. WAL MAAAARAAAS RASAALALEY AAALLARALS RAALAARAAS AAAAALAAA] M """'l"""""l""‘ LAAAS AAARAARAL ]

Cu-63 F 60 (602)

800 T = 2.036%.121 MEV E

O4N.2N>=993.757.4 MB §

Créd!.zN) _ j

ss0.r  qfi%.2) " ]

770.F —

660.F E

ssu.E E

wyo. b 4

]

330.F E

FITTED DATA 3

20.p LINE  POINT 3

F —_—— o EXPERIMENT 3

o ADJUSTED EXPT.]

110.F ?

3 3

‘ a

0 1 1 i Jasy 1 1 3

i1 12 13 15 16 17 9 20 21

ENERGY(MEV)

E CU-63 F 60 (602> E

HWI0E 4 = 2.526¢.271 MEV! 3

' OuN.2N>= 1175.0268.8 MB ]
TN, 2N)

1040.F a."’%m'; =.806%.047 _3

ato.b / - _

b P

780.F j

E

850.E {

4 ]

s20.F 4

4 3

390.? _

] FITTED  DATA 3

260.F LINE POINT 3

4 ——~— « EXPERIMENT 3

. o ADJUSTED EXPT.J

130. 3

2 2y

0. ] 1 J. Lis 1 Y Lia 1 J) ]

1 12 13 14 18 19 20

~N

15 16 17
ENERGY(MEV)
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Cu-63 . FRM REF, P 60 (1720)
#0000000sIs0ReRee00D00R0RR0RRERENRRRBORTRRRR,
ENERGY N,2N CROSS SECTleN (M8)
(HEV) MEASURED, ERR ADJUSTED, ERR

200000880 c000008000000ResassResRteRRRRERtaRERs

13,250 500,00 50,00 500,000 50,000
13,600 590,00 60,00 590,000 60,000
13,85y 680,00 70,00 680,000 70,000
14,150 630,00 60,00 630,000 60,000
14,400 700,00 70,00 702,550 70,255
14,700 760,00 80,00 766,801 80,716
14,950 950,00 90,00 962,568 91,191
15,390 930,00 90,00 945,434 91,784

P800 BENAE0000ERB0008800R0000080000080400000000

FITTED PARAMETERS

cecosscecucecaena

NUCLEAR TEMP, = 1,687 PLUS-BR=-MINUS ,315 MEV

ASYMPTQTILC (N,2N) CRDSS SECTIBN = 1265,15 PLUS-BR~MINUS 226,26 Mb

RELATED DATA

cscenasseeso

NON=ELASTIC CRBSS SECTigN AT 14,2 MEV = 1457,00 MB
(N/2N) THRESHOLD = - 11,02 MEV

(N:3N) ThRESH@LD = 20,06 MEV

TH]S ISOTOPE HAS 34 NEUTRBNS, 29 PROTUNS, (MASS =3 63)
NEUTR@N EXCESS PARAMETER = ,07937

RATI® OF ASYMPT@TIC (N,2N) T@ 14,2 MEV N@N-ELASTIC
18683 PLUS=OR-MINUS +1553

I8SURILN) & 9,837 T4SURITA) & 13,390
’ CRAGR 1,037 . CRROM 2,500

CU-63 ...FROH REF, P 60 (1720)

SE0000200RREPRITRRRRIRIREEIR RSN RENRCaRAR RS

ENERGY N,2N CROSS SECTIAN (MR)
(MEV) MEASVYRED: ERR ANJUSTEDN. ERR
CEITCNEENINOOIENSRASR s edlusincncasassonnnge
13,250 500,00 50,00 $60.000 S0, noo
13,400 590,00 60,00 $90,000 60,000
13,850 680,00 70,00 680,000 70,000
14,150 630.00 60,00 630,000 60,000
14,400 700,00 70,00 702,550 70,255
14,700 760,00 80,00 766,801 80,716
14,950 950,00 90,00 962.568 91,191
15,350 930.00 90,00 948,434 91,784

PP P N00P0R000000000083000r0 R sl INEIRARROERRY

FITTED PARAMETERS

4000300000000,

LEVEL SPACING = 3,676 PLUS=@R=MINUS1,624PER MEV

ASYMPTRTIC (N,2N) CRPSS SECTION = 1475,17 PLUS=PR=MINUS 350,66 MB

RELATED DATA

asessaencner

NON-ELASTIC cROSS SECTion AT 14,2 MEV s 1457,00 uB
(N,2N) THRESHOLD » 11,02 MEV

(N,3N) THRESHBLD o 20,06 MEV

THIS ISOTOPE HAS 34 NEUTRENS, 29 PROTONS, (MASS = 63)
NEUTR@N EXCESS PARAMETER = ,07937 -

RATIQ @F ASYMPTATIC (N,2N) T@ 14,2 MEV N@N-ELASTIC
1.0125 PLUS=BR-MINYS  ,2407

N/SPACING = 9,249 A/SPACING = 17,138
. ERRBR ' 4,086 ERROR 7,571

GO (N, 2N)-MILLIBARNS

T (N, 2N)-MILLIBARNS

1500, prevrrrerressepTT Y M e s
CU-63 P B0 (1720) E
b :
150.F 1 - 1.687¢.315 MEV E
TfN.2N) = 1265. 1226, 3M8 ]
. cy;E.ZN) p
1200.F q‘ lq.z)=.8583.155 3
10s0.f ;
s0.f 3
150.5— -
ol ;
b FITTED  pAjA ]
o] LIREY  Balds £
3 ———— o EXPERIMFNT  J
t o ADJUSTED EXPT.J
1S0.1- -]
ZE ) 3 g
0. 1 1 1 1 1 1 1 1
11 12 13 15 18 17 19 a0 21
ENERGYC(MEV )
LB aaadad M aaaaasad biana e e ) Wi
CU-83 P 60 (1720)
MOE A = 3,676¢1.624 MEV
LN, PNY = 1475,2£350.7 MB
GAN. 2N
1520.1 &‘%:1.012:.291
1320.F
—
: -
1140+ -7
950.¢
760.
570.F
E FITTED  DATA
0.0 LINE  POINT
¥ — ===+ EXPERIMENT
———— O ADJUSTED EXPT.
190.| -
PN 3
£
0 1 1 1 I\ ] 1 q

15 1] 17
ENERGY(MEV )



Cu-63  ,,.FROM REF, A 59 (601)
PI..'....O......' Ssasvaessgnndes Ssnoben
INERGY N,2N CROSS SECTIBN (MB)
(HEV) MEASURED, ERR ADJUSTED, ERR
‘e e snesssene SREIB00E0R0SR0000RERRIRITES
12,250 215,00 45,00 215,000 45,000
14,300 650,00 65,00 651,191
16,450 880,00 90,00 912,056
18,200 960,00 100,00 1016

Sesevacssessvnncsenns LTI YT Y YY)

FITTED PARAMETERS
AAAA LR A ST YY)
NUCLEAR TEMP, = 1,530 PLUS*BR-MINUS ,066 MEV
" ASYHPTBTIC (N,2N) CRUSS SECTION = 1054,35 PLUS-BR-MINUS

RELATED DaTa ~

cecevsssssne

NON=ELASTIC CR@SS SECTI@N AT 14,2 MEV = 1457,00 M8
(N,2N} THRESHELD 11,02 MEV

(N, 3IN) THRESHALD 20,06 MEV

THIS ISBTUPE HAS 34 NEUTRONS, 29 PRBTONS, (MASS s 63)

WEUTRON EXCESS PARAMETER = ,07937

RATI® BF aSYMPTOTIC (N,2wW) TD 14,2 HEV NBN-ELASTIC
47236 PLUS=-8R=MINUS £0213

TeSQRT(N) =
ERRZR

8,921
£ 385

TeSQRT(A) =
ERROR

12,144
524

Cu=-63 v FROM REF, A 59 (6017
S000R000000000000000000000000000000000000 000080
ENERGY N,2N CROSS SECYTION (MB)
{MEV) MEASURED, ERR ADJUSTED, ERR

SO0 00000REE00L0800000000 0000000 IYRRINRS
12,250
14,300

215,00
630,00
880,00
960,

45,00
89,00

215,000 45,000
631,191 65.119
90,00 912,056 93.278
100,00 1016,432 105,878

Sessnssstasetnsssncetrenns

FITTED PARAMEYERS
IER AR R RN SN NNENY
LEVEL SPACING s 4,970 PLUS=BR-MINUS ,1S1PER MgV

ASYMPTBTIC (N,2N) CRBSS SECTI®ON s 1140,36 PLUS=BR=MINUS

13,31 M8

RELATED DATA

essscsesanse

NBN<ELASTIC CROSS SECTION AT 14.2 MEV = 1457,00 MB
(N,2N) THRESHALD & 11,02 MEV

(N,3N) THRESHALD = 20,06 MEV

THIS ISBTBPE HAS 34 NEUTRPNS, 29 PRBTYONS, (MASS s 63)

NEUTREN EXCESS PARAMETER = ,07937

RATI2 BF ASYMPTGTIC (N,2N) TQ 14,2.MEV NPN-ELASTIC

17027 PLUS=BR=HINYS  ,0091
N/SPACING = 6,841 A/SPACING = 12,676
ERROR 1208 ERROR .388

30,98 MB

O (N, 2M)-MILL IBARNS

G (N, 2N )-MILL1BARNS

1zno.t.." prererrreTprITTYRTYTPY el M i i s
CU-63 A 59 (601) 3
1080.5 T = 1.530%.086 MEV 3
E O fN.2N)= 1054.4231.0 MB ]
960, B
: 3
120.b 3
s00.f 3
qeo.é €
aso.i é
E FITTED DATA 3
#o.p LINE  POINT 3
E ——~— + EXPERIMENT

E O ADJUSTED EXPT.J
120.F :
: 3 3

ZE 3

1 L 1 1 L 1 1 1 1
i1 12 13 15 16 17 19 20 21
ENERGYCMEV )

1200, prevrereyperer TrvTeTTTTY YrrTTTTTTYTPY T i ittt LM Mt
b CU-63 A S9 (601D ]
1080.f R " 3
A = 4.970%.151 MEV E

E ogN.2N) = 1140.4213.3 MB / ]
ThN.2NY . e 3

wo.f  gfT4.2) - 7832.009 > 3
< 3

- :

Eqﬂ.i é
: 4 ]

E / ;
720. 3
600.}- é
480.F é
3R0.F é
FITTED DATA E

ao-r LINE  POINT 3
———— « EXPERIMENT ]

o ADJUSTED EXPT.]

120.F 3
K 3%3 §

0. L . | 1 L 1 1 ! | b
1l 12 13 14 1S 16 17 18 19 20 21

ENERGY(MEV )

93
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Cu-63 ¢« C 56 (36)
eve0CERRsOBess0 sa%edavo0ebededooo
ENERGY N.ZN CR@SS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
0p0EPOOEBECOOERSTODS ®8%cosspossgde encosteen
13,000 360,00 30,00 360,000 30,000
13,200 470,00 40,0u 470,000 40,000
13,900 445,00 40,00 445,000 40,000
14,000 480,00 40,00 480,000 40,000
14,400 470,00 30,00 471,712 30,109
14,900 570,00 50,00 577,059 50,619
15,000 475,00 40,00 481,684 40,563
15,300 535,00 40,00 545,173 40,761
15,800 600,00 40,00 616,125 41,075
16,000 640,00 70,00 659,131 72,092
16,800 540,00 40,00 562,289 41,651
17,000 625,00 70,00 652,473 73,077

20000006000000800480000800090060040000EREERSRSS

FITTED PARAMETERS
coosessssocsssocs

NUCLEAR TEWP, =  ,951 PLUS=Ur=MINUS 109 mEV

ASYMPT@TIC (N,2N) CRBSS SECTIuN = 588,76 PLUS-BR-MINUS

RELATED DATA

socosscsoaos

NEN-ELASTIC CFWSS SECTION AT 14,2 fCv ® 1457,00 M8
(hs2N) TURESHOLD = 11,02 MEV

(N3N THAEIHALD 2 20,Ub MEVY

THIS 1SATHPE KAS 34 NEUTRONS, 29 PROTUNS, (MASS =

NEUTRON EXCESS PARAMETER = ,07937
RaTly oF astmrivtiL (N,ZN) 10 14,2 ARV NPN-ELASTIC
24041 PLUS-BR-HINUS 10204
Tadyusiin) 8 B,945 TeSURItAY = 7.548
ERKUR 636 ERR@R 1865

Cu-63 «..FROM REF, C 56 (36)
00000000000 00000030004000200080080 000000800000

ENERGY N,28 cBQfE §ECTIdn (MD)
(MEV) MEASURED, ERR ADJUSTED, ERR
0000000000000 00000800000a00000B0s0snatntnton,
13,000 360,00 30,00 360,000 30,000
13,200 470,00 40,00 470,000 4n.nno
13,900 443,00 40,00 445,000 40,000
14,000 480,00 40,00 480,000 40,000
14,400 470.00 30,00 471,712 30,109
14,900 $70.00 50,00 $77.059 50,619
15,000 475,00 40,00 481,684 40,563
15,300 335,00 40,00 545,173 40,761
15,800 600,00 40,00 616,125 41,075
16,000 640,09 70,00 650,131 72,092
16,800 540.00 40,00 562,289 41,653

625,00 70,00 852,473 13,077

eszcyn

FITTED PARAMETERS

S080anatsssnsntes

LEVEL SPACING s13.792 PLUS-AR=MINUS3, 272PER MEV
ASYMPTBYIC (N,2N) CRBSS SECTION = 604,68 PLUS-BReMINUS

RELATED
eesesecsscse
NON=ELASTIC CROSS SECTION AT 14,2 MEV » 1457,00 NB
{N,2N) THRESHELD = 11,02 MEY
(N,3N) THRESHALD s 20,06 MEV

THIS 1SOTUPE HAS 34 NEUTRONS, 29 PRATUNS, (MASS s 63)

NEUTRBN EXCESS PARAMETER a 07937

RATI@ BF ASYMPTBTIC (N,2N) Y0 14,2 MEV NON=ELASTIC
44150 PLUS=@R-MINUS  .0238

N/SPACING s 2,448 A/SPACING = 4,548
ERRQR .585 ERROR 1,084

T40.

592.0

518.0

£

370.q

235.0Q

O (N, 2N)-MILLIBARNS

O (N, 2N)-MILLIBARNS

116.9

™.

C S6 3¢

+.109 MEV
o;,&N 2N)=588.8*29.7 B

T T Y YT T T TR rTTTTYYTY

EEVYUTURTY FRRUTTITY FUUTEVUUTI FFTVETITR FUTTTTRVTI FYUTUITUVI FTTVUTUETE FUVEL

FITTED  DATA
LING POINT

———— o. EXPERIMENT
o ADJUSTED EXPT.

Adaiaaag

3

aaaaslby

740.0

666.0

592.Q

S18.0

Yuy, o~

370.0~

296.0-

222.Q¢

148. 0

Th.0-

15 16 17
ENERGYCMEV )

13.79223.272 MEVH
u(,N 2N)= 604.7¢

TPy

FITTED  DATA
LINE POINT

———— « EXPERIMENT

a ADJUSTED EXPT.

3

L AT FNTTITTIY STTTUTTITE FYRTITTTIN VST TUTTI PITTTTURTY FPTENTTTIN FETTTTUITE FTTTTTTRN FTTTTTITR

1 1 1 1 1

s_ 18 17
ENERGYCMEV)

©
X,
o
~

Oi



FREM REF, B 52 (83)
sescesessecsons sesssoee
N, 2N CROSS SECT!dN {MB)
MEASURED, ERR ADJUSTED, ERR
L I R R T Y Y R Py Y Py T Yy Y YT YT YT Y
650,00 70,00 653,531 70,38¢
810,00 80,00

14,500

FITTED PARAMETERS

asetssccsenssents

NUCLEAR TEMP, = 1,643 PLUS-BR-MINUS ,240 MEV

ASYMPTOTIC (N,2N) CR@SS SECTIoN = 1020,3V PLUS-UR-MINUS 78,52 Wb

HELATED DATA
seessesnsevRD
NUN-ELASTIC CR@SS SECTIUN AT 14,2 nEV = 1457,00 mB
{Ns2N) THRESHBLL = 11,02 MEV

(N,3Y THRESHALD = 20.06 MEV

THIS ISOTUPE HAS 34 NEUTRONS,

29 PROTUNS, (MASS o 63)

NEUTRGN EXCESS FARAHETER = - 07937

RATIO OF ASVﬂPIéTlC (N,2§) T 14,2 MEV N2N=ELASTIC

,7003 PLUS=BR-MI4US 0539
TeSORT(N) = 9,580 TeSQRT(A) 3 13,041
ERRUR 1,399 ERRUR 1,945
Cu=63 -, .FREM REF, B 52 (83)
EXTXIIZEZ S

ENERGY »2N CRDSS SECTIEN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
®ovstevslovenosnetansvesesaosndurrissevavaibovornge
14,500 650,00 70,00 653,531 70,380
10,900 $10.00 dU, U0 844,328 43,410
19,400 950,00 90,00 1018.054 96,447

800000000 0004000RN000R000N0E0sRRORRRRISIRRRAS

FITTED PAR

sesssse

LEYEL IPACING = 4,002 PLUI-DR=I'1HNUIL,JOIPER HBY

ASYMPTRTIC (N,2N) CR@SS SECTI@GN = 1075,80 PLUS~DR-MINUS

RELATED DATA

s LYYYys

NBN=ELASTIC CROSS SECTION AT 14.2 MEV = 1457,00 MB
(N,2N) THRESHELD s 11.02 MEV

(N,3N) THRESHOLD = 20,06 MEV

THES [SPTRPE HAS 34 NEUTRONS, 29 PRBTONS, (QASS s

NEUTRUN EXCESS PARAMETER s ,07937

RATIO @F ASYPPTBTIC (Ny;2N) TO@ 14,2 MEV NBN<ELASTIC

,7384 PLUS=@R-MINUS  ,0601
N/SPACING » 7,080 A/SPACING = 13,120
ERRBR  1.921 ERABR 3,500

83)

O (N, 2N)-MILLIBARNS

O EN, ZN)-MILLIBARNS

B

T T T T YT Y Y YT

840.

T20.

480.

\AAAS RARAAASA RS 1

T

WAL LiAAAaat ) SRt AAe) RAREALLL] LiAM)

CU-63

B 52 (83>

T = 1.643%,240 MEV
OukN.2N> = 1020.378.5 MB

2N
g‘%z—;amo:.osq

| FPTTETEVIN FUTTIVETEY IYUTETUTEY FURTTTNETY FURUTIRUTI FUUTETRIVI FURTUTE NI CEUUESTURL

2
b FITTED DATA
240. LINE  POINT 3
t ———— o+ EXPERIMENT ]
b o ADJUSTED EXPT.J
120.F 3
’ 3 3
£ ;
6 i L 1 1 1 1 _L-‘
it 12 19 1S 16 17 18 19 20 21
ENERGY(MEV)
BT L L A i L
CU-63 B 52 (83)
1080.0 -y g02+1.303 MEV"
GehN.2N)= 1075.8287.5 MB
O SN, ZND
960.F a‘%ﬂ =,738+.060
auo.é
20.f-

600

480.

350.

240.

1

FITTED
LINE

1

DATA
POINT

+ EXPERIMENT
o ADJUSTED EXPT.

3

IVETTRITTCLETITUTTETS FURTUTT TR1 FUUETTUITI FCUTETTUNY FUTT VTN PRUVERUTRE FETTUTEER

Siaaaiiga

b

1S 16 17
ENERGY(MEV)

~
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Cu-65 «..FRBM REF, B 69

S8eEN 4000300830400 00005¢5000 8080008008000 RS

ENERGY N,2N CROSS SECTION (MB)
(MEV) HEASURED, ERR ADJUSTED., ERR

Ssessarosasssons

. 770.000 50.000

60,00 810,000 60,000

65,00 910,000 65.000

70.00 980.090 71,4565

70.00 993.167 72,043

65,00 1015.517 67,356

65,00 1027.875 67,829

1010,00  75.00 1059.018 78.640

1055,00 75.00 1113.059 79.127

8040000000400 0e0082%0880
v

FITTED PARAMETERS
coesccsocencecesa

NUCLEAR TEMP, = 1,161 PLUS=UR-MINUS 044 MEV

ASYMPTHTIC (N,2N) CRASS SECTION = 1058.18 PLUS=-RR-MINUS

RELATED DATA

ao0poscnamon

NeN=ELASTIC CRPSS SECTIAN AT 14,2 MEV = 1477,72 M8

(N,2) THRESHALD = 10,06 MEV
(N, 3IN) THRESHALD = 18,10 MEV

THIS ISUTUPE HAS 36 NEUTRONS, 29 PROTUNS, (MASS =

NEUTRZN EXCESS PARAMETER = ,1078Y
RATIG oF ASYMPTATIC (N,2N) Ty 14,2 MEV NON-ELASTIC
+7161 PLUS=BR=MINUS  ,0099
TL0NTINY =« 64906 ¥eEONTE4) = 0,360
ERNUR .264 ERRDR 395

Cu=-6 +«.FROM REF, B 69
.l............0...OQOQIQOQOQI.Q..Q!.Q.C..li....
BENGAGY %,2N CABSS SECTIBN (KHB)
{HFYY MFSSIHREN, EBR SN MISTEN, EeE
AMAOAMAAdSRAASAGNARAGAINIIIARRNIASsaRRTERIRATNAS -
13,050 770,00 50,00 770,000 S0,000
13,200 Rin,n0 49,00 810,000 60,000
14,100 910,00 65,00 910,000 65,000
15,450 960,00 70,00 980,090 71,468
16,000 965,00 70,00 993,167 72,043
16,500 980,00 65,00 1015,517 67,356
17,050 985,00 65,00 1027,875 67,829
17,450 1010,00 75,00 1059,018 76,640
18,000 1955,00 75,00 1113,059 79,127

FITYED PARAMETERS
s8sscsastsrnsansns

LEVEL SPACING = 9,186 PLUS-BR-MINYS ,661PER MgV

ASYMPTRTIC (M,2N) CR@SS SECTIAN = 1081,99 PLUS-BR-MINUS

RELATED DATA

LYY YYYYYY

NEN-ELASTIC CRESS SECTION AT 14,2 MEV & 1477,72 MB

(N,2N) THRESHELD = 10,06 MEV
{N,3N) THRESH®LD = 18,10 MEV

THIS ISUTUPE HAS 36 NEUTRBNS, 29 PRBTUNS, (MASS =

NEUTREN EXCESS PARAMETER = ,10769

RATIG BF ASYMPTOYIC (N,2N) T@ 14,2 HEV NBN-ELASTIC

17322 PLUS-@R-MINUS 10107

N/SPACING = 3.99 A/SPACING = 7.076
ERRVR 1282 ERROR +509

O (N, 2N)-MILLIBARNS

O (i, 2ND-MILLIBARNS

1200.
] CU-65 B 69
10800 1 2 1 161%.04Y MEV
O4N.2N)= 1058.2 14.7 MB
E g2 o5 b i e ]
960.F 0{..{.1'*-2) =.716*.010 - —]
1 3
b 3
840. 4
- ]
120 E
i
3 3
600.} @
i
HBO.P ?
]
R0, é
1
_FITTED  DATA ]
ao.r LINE  POINT ]
———— o EXPERIMENT  {
] o ANBISTFN FXPT.3
120. . ?
N 3 ]
K ;
0. ) Jose Ao Ls 1 FPTUTY PPPTTTTIIN | dloas
10 1 12 14 1S 17 18 19
ENERGY(MEV )
D e B M it L s
F cU-65 B 69 3
10808 p = 9.186¢.661 MEV'! E
O6N. 2N> = 1082.0 15.8 MB 7 E
OSN 2N _ -4 3
w0.f  GeIL2) =132t 01T o~ 3
sqo.} %
! 3
720.F é
600.} 3
0. E
i
3s0.fF 3
E 3
E FITTED  DATA ]
ao.p LINE  POINT 3
———— « EXPERIMENT
b o ADJUSTED EXPT.]
120.F i
N
K 3
0' ol Laiss 1 1 1 1 1 1 1
10 11 12 13 17 18 19

14 15
ENERGY(MEV )



14 1S
ENERGY(MEV)

1200. prrvrrverrpreeerer Maadaieaaa e e LA
4 ]
3 CU-6S C 69 1 ]
Cu-65 .,.FROM REF, ¢ 69 W ]
#0908080008400080008000080000000000000d00s00080 1080 B r 1
ENERGY N, 2N CRESS SECTION (NB) . = + 3
(HEV) MEASURED, ERR ADJUSTED, ERR E T= .914 .0183MEV b E
so0ssasncsessntane $9000es8c0e0ssessentasness a. L2N)=991.3: 2.6 M ]
14,400 939,00 150,00 942,345 150,534 F it :
15.700 951,00 150.00 974.537 153,712 GHN. 2N . 3
16,700 950,00 150.00 986,999 155.842 %0k (1Y 75 =-6712.002 g JINNNY =
00 #G0ee000008008000008008s0080000csane00ssattes L8 S - -0 = 1
N ]
FITTED PARAMETERS 840.1 E
. ®poso8edadasesstan - “F -1 1 -
WUCLEAR TEMP, 3,914 PLUS=UR-MINUS ,018 MEV 4 - - -3
ASYMPTATIC. (N,2N) CRUSS SECTIEN = 991.32 PLUS=BR-MINUS 2,58 MB 3
2 of ]
« L h
- 4
o b
RELATED DATA 3 ]
sstspoedpoue = :
NIN=ELASTIC CROSS SECTIIN AT 14,2 MEV = 1477,72 M8 — 600.F e
(N, 2N) IHRESHALD = 10,96 MEV T 4 &
(Ns3N) THRESHELD = 18,10 MEV ; ]
‘TMiS ISUIGPE HAS 36 NEUTRANS, 29 PROTONS, (MASS 3 65) f\i S
’ Z  480.F 3
NWEUTRON EXCESS PARAMETER =  ,10769 ‘6 ]
RaTio OF ASYMPTATIC (N,2N) Tis 14:2 MEV NON-ELASTIC 3
: ,6708 PLUS-WR-MINUS  ,0017 ;
TeSQHT(N) = S.4R4 TeSQRTCAY = 7.369 360.1 —
ERRUR +1NB ERROR «145 1]
FITTED DATA - 3
240.F LINE  POINT ?
—— —— o EXPERIMENT 1
o ADJUSTED EXPT.J
120.F ) 3
EN 3 1
4
1 al 1 1 L L t il
i0 11 12 13 14 1S 16 17 18 19
ENERGY(MEV)
E U- C ]
Cu-65 FRBM REF, E CU-65 88 E
.E.E.... tene . etssavee 1080, < b
NERGY Ns2N CRRSS SECTI@N (M) -+ = . -1 E
(MEV) MEASURED, ERR ADJUSTED, ERR 3 A 16.397+.381 MEV 3
000NNt 0000000000000080000005000000000000RS < 2N)=996.7¢ T M 3
14,400 939,00 150,00 942,345 150,534 CuebNe ' ! B ]
15,700 951,00 150,00 974,537 153,712 O, 2N . ;
16,700 950,00 150,00 906,999 155,042 960 GiT4.2) =.675:.001 E
4028200080002 00%000tnenssaanerstinnsstatsngnane L E. 3
FITTED PARAMETERS 8‘10.':- 3
2080sse0ssssesney < 3
LEVEL SPACING %16,397 PLUS=3R=MINUS ,381PER MEV 3
ASYMPTRTIC {N.2N)Y CRASS SFEAT|AN » QO0A,74 QLUS-RR-MINUS 1.60 MO b
b 3
2 of 3
= ]
T b
4] -3
RELATED DATA = E 3
tetsensecnne 3 3 1
NBN-ELASTIC CRESS SECTION AT 14,2 MEV = 1477,72 nB = S00.p e
(N,2N) THRESHALD a 10,06 WEV - ]
(N,3N) THRESHOLD 3 18,10 MEV Z b ]
THIS ISOTOPE HAS 36 NEUTRONS, 29 PROTONS, (MASS = 65) :. b 4
) 480.F
NEUTRAN EXCESS PARAMETER = ,10769 B E 3
RATID OF ASYMPTATIC (N,2N) T@ 14,2 MEV NON-ELASTIC b 3
- .6745 PLUS=DR-MINUS  ,0011 ]
' 360.F 3
N/SPACING = 2,196 A/SPACING » 3,964 ]
EHRBR] 054 ERRBR .092 i
FITTED  DATA ]
?‘*U-:L LINE  POINT E
; —~—~— + EXPERIMENT ]
E o ADJUSTED EXPT.]
120.1- .
. E 3
1 1
0 1 1 1 1 L la 1 1aa
i0 11 12 13 17 18 19

97



98

Cu=65

P 65 (892)

ecescnssaseens ecessssssessasuses
ENERGY SS SECTIUN (MB)
(HEV) MEASURED, ADJUSTED, ERR

82800 NINIRIRIEIBNLLIB0NEIEROOSS sssvesancsss
12,600 653,00 46,00 46,000
12,760 672,00 47,00 47,000
12,980 747,00 52,00 52,000
13,100 756,00 53.00 53,000
13,380 827,00 58,00 58,000
13,540 855,00 60,00 60,000
13,850 909,00 64,00 64,000
14,050 893,00 63.00 63,000
14,610 988,00 69,00 69,498
14,990 986,00 69,0y 69,938
15,380 1007,00 70,00 71.167
15,550 1026,00 72,00 73,618
15,710 1065,00 75,00 76.867
16,030 1047,00 73,00 75,163
16,240 1046,00 73,00 75,382
16,590 1079,00 76,00 76,847
16,930+ 1063,00 75,00 78,148
17,270 1045,00 73,00 1093,394 76,381
17,590 1054,00 74,00 1106.941 77,717
17.900 1060.00 74,00 1117.116 77,987

SIS AR LI RIS E R REN0RINEIERIDENNRERRPINROORY

FITTED PARAMFTERS

sccsessrccssssnso

WUCLEAR TEMP, = 1,330 PLUS=@R-MINUS .017 HEV
ASYMPTOTIC (N,2H) CR@SS SECTION = 1146,05 PLUS=BR-MINUS

REUATED DATA

NAN-ELASTIC CROSS SECTION ATV 14,2 MEV = 1477,72 MB

(%, 30) TUACENPLD =
iy Bied THIESHELD =

THIS [SYTEPE HAS

NEYTKON EXCESS PARAMETER =

RATlip OF ASYMPTATIC

V7755 PLUS-GLR-MINUS

TOSQRT(N) = 7,980
ERRWR +102
Cu-65

36 NEUTRENS,

10,06 HEY
10440 NEY

29 PROTONS, (MASS =
10769

(Ns2N) Tg 14,2 MEV NON-ELASTIC

0052
TeSYRT(A) = 10,723
EXRBR 137

«oFROM REF, P 65 (892)

0050200800302 0000300300P 000000000000 RRRRARS

ENERGY N,2N CR®SS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
A EAAMAAARROI SRRt REREERINENRUERRINNBEENSERS
12,600 653,00 46,00 653,000 46,000
12,760 672,00 47,00 672,000 47,000
12,980 747,00 52,00 747,000 52,000
13,100 758,40 53,00 758,000 §3.000
13.380 827,00 58,00 827,000 58,000
13,540 855,00 60,00 855,000 60,000
13.880 909.00 64,00 909,000 64,000
14,050 893,00 63,00 893,000 63,000
14,610 988,00 69,00 995,126 69,498
14,990 986,00 69,00 999,397 69,938
15,180 1007,00 70,00 1023,785 71,167
15,550 1026,00 72,00 1049,054 73,618
15,710 1065,00 75,00 1091,318 76,867
16,030 1047,00 73,00 1078,016 75,163
16,240 1044,00 73,00 1080,127 75,382
16,590 1079.00 76,00 1119,427 78,847
16,930 1063,00 75,00 1107,623 78,148
17,270 1045,00 73,00 1093,394 76,381
17,590 1054.00 74,00 1106.941 77,717
17,900 1060.00 74,00 1117.,116 77,987

PR Re0 et atenNtenstadstaustatatetatsnades

FITTED PARAMETERS

LYY Y Y Y YA YY)

LEVEL SPACING = 6,717 PLUS~BR-MINUS ,230PER MEV

ASYMPTOTIC (N,2N) CR@SS SECTI@N = 1194,28 PLUS-@R-MINUS 11,95 MB

RELATED DATA

sssscesnssss

NON-ELASTIC CRASS SECTION AT 14,2 MEV = 1477,72 MB

{N,2N) THRESHQLD =
(Ns3N) THRESHOLD =2

THIS ISBTOPE HAS

NEUTRON EXCESS PARAMETER =

RAY1® @F aSYMPTATIL

18082 PLYUS=BReMINUS

5,360
184

N/SPACING =
ERROR

36 NEUTRBNS,

10,06 MEV
18,10 MEV

29 PROTONS, (MASS =
10769

{Ns2N) T@ 14,2 MEV NAN-ELASTIO

10081
A/SPACING = 9,677
ERRBR 338

63)

65)

7.067 Md

1200.f"."."p.".".".".":",u.".".".".".q.".u..,.". YT
; CU-65 P 65 (892) E
1080 T = 1.3302.017 MEV S
E N, 2N)=1146.0¢ 7.7 KB :
E GfN.2N) ]
wf Gf14.2) 77600 3
wolf - ;
2 0k E
a b p
- o ]
[+ < ]
3 f
;F 600, i
Zz E ]
N o 3
Z o} 3
o ;
*0.f 3
s FITIED  DATA E
0. LINE  POINT E
E ———— " EXPERIMENT |
A n ADJUSTED EXPT.]
120.+ 3
2N 3 3
{g é
0.0 1 s 1 X 1 il 3
10 11 12 14 15 16 17 18 19
ENERGYCMEV)
1300
! CU-65 P B5 (892)
UTOE A - §.717¢.230 HEV-!
E O 6N 2ND= 1194.3%12.0 MB
1090.?
S10.F
@2 1an.§
o« <
& t
@ :
= :
-
—  6S0.F
T
=
o~
EE 520.F .
o |
as0.f
b FITTED DATA
0.1 LINE  POINT
; ————  EXPERIMENT
: o ADJUSTED EXPT.
130.F
r. N 3
g
N c ssasalaassanaal N 1 asal aaal Add 1 .3
io 1 12 7 18 19

14 15
ENERGY(MEV)



CU-65 S 68 (2065)

RELATES DaTs
48082880

NBN-ELASTIC CRESS SECTlom AT 14, 2 MEV = 1477,72 MB 260
(N, 2H) THRESHALD = 10,06 MFV .
{N,SN) THRESHOLD =

FITTED  DATA
LINE POINT

———— « EXPERIMENT
o ADJUSTED EXPT.

18.10 MEV

THIS [SBTUPE HAS 36 NEUTRONS, 29 PROTONS, (MASS = 65)

5 \YARAAMMAMMARS

Cu-65 FRUM REF, S 66 (2065) 9 1
“sasnte e ase I XZXEE LY} 4 :
ERGY N,2N CRUSS SECTIN (MB) L S SR 436*.036 MEV 3
EV) MEASURED, ERR AUJUSTED, ERR 4 : 3
P00ssesenerentatcanttessaaseesretncttanntre 9 O hN,2N)=1199.2223.0 M8 1

11,220 206,00 14,00 206,000 14,000 9 2N) 3
11,500 305,00 18,00 305,000 18,000 - 3 GufNs 2N _ .812%.016 3
11,610 377,00 20,00 377,000 20,000 1040.1 A4LE 2) e
12,000 456,00 24,00 456,000 24,000 E ]
12,100 490,00 25,00 490,000 25,000 4 3
12,600 651,00 30,00 651,000 30,000 E ]
13,080 775,00 50,00 775,000 30,000 3 1
13,580 863,00 60,00 863,000 60,000 ~ 910.F B
13,580 874,00 26,00 874,000 26,000 . b 3
13,890 909,00 27,00 909,000 27,000 [ b
14,250 943,00 28,00 943,647 28,025 £ 1
14,500 273,00 306,00 978,100 sU,159 r 3
14,680 981,00 30,00 989,249 30,252 9 180.F 3
14,740 1002,00 30,00 1011,445 30,283 z 'k 3
16,300 1015,00 60,00 1048,973 62,006 = t 3
16,500 1009,00 60,00 1128,367 62,174 =} F ]
16,600 1022,00 60,00 1060,430 62,256 - 4 ]
17,900 1074,00 65,00 1131,870 68,502 | L B
R0 AN0NLRN0E0EINNENRNDRNOOROIORREVERE0ENOONS ’E 650. B
A 3

S 3 3

FITTED PARAMETERS . E
eesssnescsccesase Z 520.F -
NUCLEAR TEMP, = 1,436 PLUS-UR-MINUS ,030 HEV g 4 ]
ASYMPTOBTIC (N,2N) CRASS SECTIAN = 1199,19 PLUS=OR-MINUS 23,04 MB b ]
390.+ 3

NEUTRGN EXCESS PARAMETER = ,10769 i ' 130.
RATIA ©F ASYMPTBTIC (N,2N) TU 14,2 MEV NON=ELASTIC 3
8115 PLUS=BR=MINUS 0156 4
TeSORT(N) = 8,616 TeSQRT(A) = 11,577 0. L 1 L . 1 L L
ERABR 216 ERHBR .290 . io 1 12 13 ElrlliERGY(laEV) 16 17 18 18
Cu=65 ,,,FROM REF, S 66 (2065) t Cu-65 S 66 (2085) E
IQl.0..‘.I...I..QI.....C.Q...C0.0.'.0...00..... £ :
ENERGY . N, 2N CRBSS SECTIEN (M@) : 1260.} 1 3
.(rE!) MEASURED, ERR ADJUSTED, ERR ] A = 4,984¢,373 MEV- : E
ssssassssescssanse ssee YY) < = 3
e e fiesaes 1370 . .20+ 1323.3442.7 WD T
. . .000 18,000 3 . 1
11,610 377,00 377,000 20.000 . 1120.F TN 2N) .B96+.029 : - 4
12,000 456,00 456,000 24,000 t STSLN E
12,100 490,00 490,000 25,000 i 3
12,600 651,00 651,000 ° 30,000 3 3
13,080 77%,00 775,000 50,000 b ]
13,380 863,00 863,000 60,000 : 1 E
13,580 874.00 874,000 26,000 980.¢ E
13,890 909,00 909,000 27,000 E 3
14,250 943,00 943,847 28.025 3 § 3
14,900 v73,00 976,168 30,159 q 3
14,680 961,00 989,249 30,252 P t E
14,740 1002,00 1011,445 30,283 =z 840 r
16,300 1015%,00 1048,973 62,008 - F E
16,500 1089,00 1128,467 62,174 = 9 E
16,600 1022,00 1060.430 62,256 = [ E
17,900 1074,00 1131,870 - 3
BEENENI0E000004000000000 0000000 . = 700.F -
\ z ] 3
. ~ -
FITIED Z b 3
(XTI TYY - :
LEVEL SPACING ® 4,984 PLUSeBR-MINUS .,373PER MEV . Z sof E
ASYHPTOTIC (N,2N) CROSS SECTIBN & 1323.32 RLUSeARaMINUS 42,47 NB b E ]
- 1
420.|- -]
. t 3
NEN=ELASTIC CROSS SECTION AT 14.2 MEV s 3477,72 MB . b E
(N/2N) THRESHALD & 10,06 MEV 260.F FITTED  DATA 3
(N,3N) THRESHOLD = 18,10 MEV LINE POINT 1
THIS 1SBTZPE HAS 36 NEUTRENS, 29 PRUTONS, (MASS = 65) E ——=—— « EXPERIMENT
NEUTRBN EXCESS PARAMETER = ,10769 wo.f O ADJUSTED EXPT.
-£ ER
¥ @F ASYMPTATIC (N,2N) TP 14,2 MEV N@NeELASTIC N « 3 3
18955 PLUS=BR-MINUS  ,0289 T 3
ICING » 7.223 A/SPACING = 13,042 ¢ 1 1 1 N 1 saaald 1 L [T
ERROR  .541 _ ERROR  ,97¢ : io 1 12 13 14 16 17 18 19

15
ENERGY(MEV)



100

1100,g
3 CU-65 B 63 (\17)
Cu-65 ,,,FRENM REF, B 63 (417) 4 4
S8000ERIITIEIRNIBBINITRRPIRANE0 Q08000000800 0008e . w -
ENERGY N,2N CR®SS SECTION (MB) B = .
(NEV) MEASURED, ERR ADJUSTED, ERR E ¥ -941%.145 MEV
B S0ERINNNNRENINPR0N0000R0LE000R0RRORIRRsRAERDSS 9 O-M 2N)= 951.9228_
13,200 760,00 40,00 760,000 40,000 3 5
14,100 920,00 50,00 920,000 50,000 3 L,2N) 3
14,600 950,00 50,00 956,688 50,352 880.]- q.‘ -
15,290 940,00 40,00 955,969 40,680 : E 3
15,500 960,00 40,00 980,832 40,868 E 3
15,500 970,00 50,00 991,049 51,085 b 3
16,500 950,00 40,00 984,429 41,450 4 3
17,500 850,00 .k 3
18,000 - 830,00 3 E
Sso008dand afssscesonsasssscBaces : :
. , ) 9 j
FITTED PARAMETERS Z sof 3
cecescoanesoseseo < E
NUCLEAR TEMP, = ,941 PLUS=@R=-MINUS ,145 MEV o 3 3
ASYMPTBYTIC (N,2H) CR®SS SECTION = 957,93 PLUS-BR-MINUS 28,25 nd - E ;
= ss0 3
x t 3
1 b <
~ 9 3
& | =
RELATED DATA - 3
cessssensecs Z yyo b B
N@N=-ELASTIC CR@SS SECTIAN AT 14,2 MEV = 1477,72 MB ~ 3
(N,2N) THRESHELD = 10,06 MEV b : 3
(N,3N) ThRESHELD = 18,10 MEV E 3
THIS 1SOTUPE HAS 36 NEUTRENS, 29 PROTUNS, (MASS & 43) san.: i
NEUTRON EXCCSS PARAMETER = ,10769 b B
RATIB OF ASYMPTOTIC (N,2N) TO 14,2 MEV NON-ELASTIC 3 b
L6482 PLUS=BR=MINUS  ,0191 2ok FITTED DATA 3
5 7,587 . LINE POINT 3
— TeENUT(NY = LI YT TeSGRT(4) = 11 b
ERROR ,870° ERROR 1,169’ E == ==y CAPCRIMENT 3
’ 3 o ADJUSTED EXPT.3
JRUN B
3 3 3
) 3
3
0 1 1 1 1 i saal 1 1 "
10 11 12 1 14 iS 18 18
ENERGY(MEV.)
1100.py
CU=6%  ...FROHM REF, B 63 (417) 3 CU-65 B 63 (417)
R RENERN PRI ERNENIN0RNNesRNEERISREIRRRY [
ENERGY N,2N CROSS SFRTIAN (MA) qan. | ’ iy
(MEV) MEASURED, ERR ADJUSTED, ERR 3 15.3095.344 M
eseRRanerRRRIRIRSSR RS R - = —
13,200 760,00 CfN.2N) = 962,72 33,
14,100 920,00 L GofN, 2N) R g
14,600 950,00 - = .
15,200° 940,00 880.L  q(14.2) " .651=.02
15,500 960,00
15,500 970,00
16,500 950,00
850,00 .
8 170.F
@ s
FITTED PARAMETERS = BBO.p
e ssee o F
LEVEL SPACIN 5 309 PLUS=DR= HINUSS 344PER MEV 3 E
ASYMPTBTIC (N,2N) CROSS SECTION = 962,65 PLUS-BReMINUS 33,89 MB =
: =
) -;:' 550.-
A 3
. F4
RELATED DATA N
= b
NON=ELASTIC CRBSS SECTION AT 14.2 MEV = 1477,72 M8 = MMO.;
. (N)2N) THRESHOLD = 10,06 MEV b E
(N,3N) THRESHOLD 3 18,10 MEV b
THIS ISRTBPE WAS 36 NEUTRENS, 29 PROTENS, (MASS o  65) . 3301
NEUTR@N EXCESS PARAMETER = ,10769 E
RATI® @F ASYMPTOTIC (N,2N) T 14,2 MEV NBNeELASTIC E
16914 PLUS-UR-MINUS U229 9 ‘FITTED  DATA
220.F
N/SPACING = 2,352 A/SPACING & 4,246 : LINE POINT
ERROR .82 ERROR  1.482 3 ———=— + EXPERIMENT
b o ADJUSTED EXPT.
110.F
’§ 3
4
0 iaaaaaaabs 1 1 1 1 1 1 1 1
10 1 12 13 14 1S 18 17 18 19

ENERGY(MEV)



Cu-65 v oFROM REF, H 63 (340)

L Yy Y Y Y Y Y Y Y Y T Y Y YT P Y

INERGY N,2N CROSS SECTIUN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
Ly Y Ry Y Y Y T YT Y
12,600 669,00 60,00 669,000 60,000
12,700 673,00 61,00 673,000 61,000
13,100 873,00 79,00 873,000 79.000
13,500 821,00 74,00 821,000 74,000
14,100 965,00 87,00 . 965,000 87,000
14,300 971,00 87,00 972,740 87,158
15,200 1028,00 93,00 1045,464 94,580
15,900 1009.00 91,00 1036,976 93,523
16,600 950,00 86,00 085,722 09.234
17,200 991,00 89,00 1036,024 93,044
00 935,00 84,00 985,330 26

08880800008 R408CRCIRNRRTRTS

FITTED PARAMETCRS
reBsovumenDRRsORE
NUCLEAR TEMP, = 1,127 PLUS-BR-HINUS
ASYMPTOTIC (N,2N) CRUSS SECTIUN =

,068 HEV .
1050,65 PLUS=BR=-MINUS

HELATED DaTA

NON<ELASTIC CROSS SECTi@BN AT 14,2 HEV = 1477,72 M8
(N,2N) THRESHOLD = 10,06 MEV
(i, 34) THRESHOLD = 18,10 MEV

THIS ISOTEPE HAS 36 NEUTRBNS, 29 PROTUNS, (MASS = 65}

NEUTREN EXCESS PARAMETER = ,10769

RATI@ OF ASYHMPTATIC (N,2N) T@ 14,2 MEV N@N-ELASTIC

17111 PLUS=BR-MINUS 40203
TeSORTY(N) = 6,762 TeSURT(A) = 9,086
ERRUR 1408 ERRER .548
Cu=65
. -
ENERGY N,2N CRBSS SECTION (mMB)

(MEV) MEASURED, ERR ADJUSTED, ERR
Q...'.Q...ll..'....0......0.0....0.'...........
12,600 669,00 60,00 669.000 60,000
12,700 473,00 61,00 673,000 61,000
13,100 873,00 79,00 873,000 79,000
13,900 621,00 74,00 821,000 74,000
14,100 965,00 87,00 965,000 87,000
14,300 971,00 87,00 972,740 87,156
15,200 1028.00 93,00 1045,464 94,580
15,900 1009.00 91,00 1036.976 93,523
16,600 950,00 86,00 985,722 89,234
17,200 991.00 89,00 1036,024 93,044
17,900 935,00 84,00
e ABaantpURLiNEdw

FITTED PARAMETERS
sesssevssnssenese

LEVEL SPACING = 9,628 PLUS-BR-NINUS£.376PER MEV

ASYMPTATIC (N,2N) CR@SS SECTION = 1073.95 PLUS=BR-MINUS 38,52 MB

RELATED DATA

snas seaune

NONELASTIC CRBSS SECTION AT 14.2 HEV 3 1477,72 M8
(N,2N) THRESHOLD o 10,06 MEV

(N,3N) THRESHOLD s 18,30 MEV

THIS 160TPPE HAS 36 NEUTRONS, 29 PRBTENS, (MASS = 45)
NEUTR@N EXCESS PARAMETER o ,10749 ’

RATI® OF ASYMPY@TIC (N,2N) T 14,2 MEV NEN-ELASTIC
27268 PLUS~BR-NINUS 10261

N/SPACING «
ERROR

3.739
+534

A/SPACING =
ERR@R

6,753
1963

29,94 M8

O (N, 2N)-MILLIBARNS

101

1200, e T T T T T P T Y T T T T R T
b
: CU-85 R 63 (340) 3
1B.F T = 1.127%.068 MEV E
E 04N, 2N)=1050.929|$ MB ]
E g2 - o+~
wf G(T4.2) = 71102088 = 3
auo.? i €
2 b 3
[~ - ' E
- r 3
® < 3
T E
= ew.f E
I ]
z ]
Nt ]
Z ugo.f €
b E ]
360.1- é
FITTED DATA ]
0. LINE  POINT 3
———- + EXPERIMENT 3
E O ADJUSTED EXPT.J
120 3
N 3 E
¥ 3
0 1 1 1 1 1 1 i 1
io 11 12 13 1M 1S 17 . 18 19
ENERGYC MEV ) '

2

T T T T T T T TN T YT T T YT T YT Y

720

48a.

T T eI TTY

240,

A = 9.628%1.376 MEV'}
G{N.2N>= 1074.0+ 38

| AAAAARASAD LAAARS

CU-85

a{N. 2N

ST = 1272026

aaaaaais

T (GAMMMAAARY LAAARAALAS

R 63 (340>

FITTED
LINE

DATA
POINT

o EXPERIMENT
o ADJUSTED EXPT.

IFEUTSVETNY STRTSTUITI FERTUUTINY FUTYRTRTVI IVUTRTIVUI ST TUUURR Y FUVRN IV FPUTUUUIL

A A AL

3

sagas ol

1 1 1 al 1

0.
10

11

12

13

rs

14 15 16 17 1R
ENERGY(MEV)



102

588)

FRBW REF, P 61

senesecs feee CB0RNeROBNES a#6sntspssnse
ENERGY N, 2N CRBSS SECTIUN (MB)
{MEV) MEASURED, ERR ADJUSTED, ERR
G800 RLEREBUPINEROECRIRDINLINRRBRRRBOREORRNSS
12,060 504,00 25,00 504,000 25,000
13,330 778,00 31,00 778,000 31,000
13,400 771,00 31,00 771,000 31,000
13.520. 814,00 33,00 814,000 33,000
13,690 830,00 33,00 830,000 33,000
13,880 879,00 35,00 879,000 35,000
14,010 879,00 35,00 879,000 35,000
14,090 906,00 36,00 906,000 36,000
14.310 892,00 36,00 893,757 36,071
14,500 937,00 37,00 941,977 37,197
14,680 953,00 38,00 961,013 38,320
14,810 968,00 39,00 978,264 39,414
14,930 975,00 39,00 987,285 39,491
16.500 997.00 50,00 1033,133 51.8312
17,950 930,00 47,00 980,647 49,560

SO SN EEENAARNEsEE08080RERBR0000E0RB000008

FITTED PARAMETERS

osesecssosscecess

NUCLEAR TEMP, = 1,249 PLUS=QH-MINUS ,040 MEV

ASYMPTOTIC (N,2N) CROSS SECTIAN = 1066.59 PLUS-BR=MINUS

RELATED DATA
cadeseencoso

NGN-ELASTIC CRPSS SECTIen AT 14,2 MEV = 1477,72 M8
(N,2N) THRESHALD = 10,06 MEV

(N, 3N) THRESHALD = 18,10 MEV

29 PRUTONS, (MASS = 69

THIS ISOTHUPE HAS 36 NEUTRGBNS,

NEUTRON EXUESS PARARETER = 10769 .

RATI@ ©¥F ASYMPTOTIC (N,2N) T© 14,2 MEV NON=ELASTIC
7218 PLUB=BReHINUG <0304

TeSQRT(N) = 7,494 TeSURT(A) 3 10,070
ERRLR 240 ERRUR .322
Cu=-4% FREM REF, P 61 (508)

assssscnesnasness

ENERGY N, 2N CROSS SECTIQN (MB)
(MEV) MEASUKED, ERR ADJUSTED, CGRR
..O.GC.O.“...l....l."!!.-.Il.Il.‘llil.ll'ollO.
12,060 504,00 25,00 504,800 £5,000
13,330 778,00 31,00 778,000 31.000
13,400 771,00 31,00 771.000 31,000
13,520 814.00 33,00 814,000 33,000
13,690 830,00 33,00 830.000 34,00U
13.8890 R79.00 35,00 879,000 35,000
14,010 879.00 35,00 879,000 35,000
14,090 906,00 36,00 906,000 36,000
14,310 892.00 36,00 893,757 36,071
14,500 937.00 37,00 941,977 37,197
14,680 953,00 38,00 961,013 38,320
14,810 988,00 39,00 970,264 39,414
14,930 018, a0 t0.0n 987,285 39,491
16,500 997.00 50,00 1033.133 -51,812
17,950 930,00 47,00 980,647 49,560

L Y YL Y Y Yy Yy Yy Yy Y Y T Y Y Y Y Y Y Y YY

FITTED PARAMETERS

sassassnsesssnces

LEVEL SPACING ® 7,500 PLUS=BR-MINUS ,635PER MEV

ASYMPTBTIC (N,2N) CR@SS 'SECTION = 1115,71 PLUS-OR-MINUS 28,57 MB

RELATED DATA
AR XTI YT YY)
NON=ELASTIC CRBSS SECTIDN AT 14,2 MEV © 1477,72 M8
(N,2N) THRESHOLD = .10,06 MEV
(N,3N) THRESHOLD » 18,10 MEV
THIS 1S@TOPE HAS

36 NEUTRONS, 29 PROTONS, (MASS = 65}

NEUTRGN EXCESS PARAMETER = ,10769

‘RATIO BF ASYMPTATIC (N,2N) T@ 14,2 MEV NEN-ELASTIC
(7550 PLUS=@AR-MINUS 20193

N/SPACING a 4,800 A/SPACING = 8,667
ERROR 406 . GRROR 734

18,35 MB

O (N, 2N)-MILL IBARNS

O (N, 2N)>-MILLIBARNS

1100.

770,

1200.

1080

g

MMM RARASS RS SRAREE AL ES o ay

840.

\AAA2 BB

440.

CU-65 P b1 (588)

T = 1.249%.040 MEV
OfN.2N) = 1066.6+ 18

YT

FITTED
LINE

DATA
POINT

o EXPERIMENT
o AUJUSTED EXPT.

M RAAASS SRR RALAR AR SRS RARARAARAL OSSR LRA RS LA

al Lo Masdatasasl 1 1 | INVRRYY,

10 1 12 13 14 15 18
ENERGY(MEV)

TITTYYTY

MARAALA LSS AAARLARAAS RAALARAARS LARERRAARS RALARARSASRARARS

CU-65 P 61 (588) )
A = 7.500%.635 MEV~!
kN 2N = 1115.7228.6
GLN,2N) _—
*“&E—j§3=.755*.019

.G

ITTTERTY FTTVTTRTNI SRR TRUUITY FYCTTRUUT] FEUUUTIIN

FITTED
LINE

| FUTTSTETT FTVPITTRNY SURTUUTTTY Pl

DATA
POINT

EXPERIMENT
o ADJUSTED EXPT.

STRTETET

N ‘ 3

- \YMMAAARARSAS AL

R e dasaaiite st 1 vl TR | V. |

10 11 12 13

4 15 17 18 19
ENERGY(MEV)



FRBM REF, P 60 (1720)
sesersssssasssassene
N,2N CRUSS SECTI@N

R ADJUSTE

HMEASURED,

'essssnnssssnsssnne

13,200 1250,00 130,00 1250,000 130,000
13,600 . 1350.,00 140,00 1350,000 140,000
13,850 1400,00 140,00 1400,000 140,000
14,150 132000 130,00 1320,000 130,000
14,400 1480,00 150,00 1485,272 150,534
14,700 1700.00 170,00 1714,872 171,487
14,950 1600.00 160,00 1620,688 162,009
15,350 1750,00 170,00 1783.889 173,292

L Yy Yy YRy P YT YR Y Y ¥ Yy

FITTED PARAMFTERS

[EX XN RY XYY ]

NUCLEAR TEMP, = 1,591 PLUS=OR=-MINUS ,265-MEV

ASYMPTUTIC (N,2N) CRPSS SECTIUN = 2024,35 PLUS-BR-HINUS 231,69 MB

RELATED DATA :
AT LN Y}

NON-ELASTIC CROSS SECTIGN AT 14,2 MEV = 1477,72 MB

(N, 2N} THHESHOLD = 10,06 MEV

(N,3N)} THRESHZLD = 18,10 MEV

THIS ISOTUPE HAS 36 NEUTRONS, 29 PRBTUNS, (MASS = 65)
NEUTRAN EXCFSS PARAMETFR = .16749

RaTlb OF ASYMPTBTIC (N,2N) Ty 14,2 MEV NBN-ELASTIC

1.3699 PLUS-UR-HINUS 11568
TeSORT(N) = 9,546 TeSORT(A) = 12,827
ERKGR 1,590 ERRUK 2,136
CU=85 ., FROM REF, P 60 (1720)
G8etsssnesssesats 8000040000000 00 00080 00neten
ENERGY N,2N CROSS SECTIBN (MB)
(MEY) MEASURED, ERR ADJUSTED, ERR

S0P 000 00000000300 000000004000000000000000°0080308

13,200 1250,00 130,00 1250,000 130.000

13,600 1350.00 140,00 1350.000 140.000
13.850 1400,00 140,00 1400,000 140,000
14,150 1320,00 130,00 1320,000 130,000

1480,00 150,00 1485,272 150,534
1700.00 170,00 1714,872 171,487
1600.00 160,00 1620,688 162,069
1750,00 170,00 1783,889 173,292

sadocssassse

FITTED PARAMETERS

sabsgssssssasacey .

LEVEL SPACING = 4,287 PLUS=BR-MINUS1,653PER MEV .
ASYMPTOTIC (M,2N) CRBSS SECTJUN = 2233,04 PLUS=-@R-MINUS 345,25 M8

RELATED UATA

sesssanssacs

MEN=ELASTIC CROSS SECTIOM AT 14,2 MEV = 1477,72 M8
(N)2N) THRESH@LD = 10,06 MEV

(N,3N) THRESHBLD = 18,10 MEV

THIS |SOTOPE HAS 36 NEUTRONS, 29 PROTONS, (MASS o 65}
NEUTRON EXCESS PARAMETER = ,10769

RATIB oF ASYMPTATIC (N,2N) T8 14,2 MEV NON=ELASTIC
1,5111 PLUS=@R=-MINUS 2330

N/SPACING = 8,397 A/SPACING s 15,162
ERROR 3.238 ERROR 5.846

O (N, 2N)-MILLIBARNS

103

CU-65 P 60 ¢1720) :
20%0.F T = 1,5912.265 MEV E
E OufN.2N)> = 2024.32231.7M8 3
E o GN.2N) f
1890.':-_ qglq_z) =1,370¢.157 g 5
1610.F ?
2 1380} 3
3 ]
- < ]
[+e] < E
:: ]
= E E
%; 1150. E
z 3
~ ]
EE 920.¢ 2
° 5
630.F €
FITTED  DATA 3
460- LINE  POINT ]
b ———— « EXPERIMENT ]
t o ADJUSTED EXPT.]
230.F \ E
K §
1 1 " 1 aaasaafas 1 1 aaaallis h
2 14 15 16 17 18 19
oot ENERGYCMEV )
1]
3 CU-65 P 60 (1720) 3
MOE a2y 287%1.653 MEV™! ' i
Gu4N. 2N) = 2233.0% 345.2 M8 E
E G 2NY . 3
mef  GETI.Z> 7151123 ?
1520.3 %
ISSU.E é
t ]
ISOD.E j
IUJO.E' _;
: ]
780._E 3
= FITTED  DATA :
52°E LINE  POINT 3
t ———— « EXPERIMENT ]
E O ADJUSTED EXPT.]
260. a
3 ; :
k A.
c 1 1 aaaaasl 1 Laas, al )] s
i0 11 12 17 18 19

14 15
ENERGY(MEVY)
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EN-64 «..FROM REF, B 69

800086000000 000000080 0000000000 ansR0tRRRdRtay

ENERGY N, 2N CRBSS SECTIBN (MB)
(MEV) MEASURED: ERR ADJUSTED, ERR
B80S0 R0RP0RCE BRSOttt et NRe0BSstesORRRNRE,
14,100 140,00 5.00 140,600 5,000
14,800 205,00 10,00 207,164 10,106
15,450 275.00 15,00 280,822 15,318
16,000 320,00 20,00 329,452 20,591
16,500 375,00 25,00 388,756 25,917
17.050 405,00 25.00 422,848 26,102
17.450 410,00 25,00 430,149 26,229
17,750 440,00 30,00 463,229 31.584
18,000 445,00 30,00 469,803 31,672
#030sapbae [(EXXTXY] Sadssssansatengstony

FITTED PARAMETERS
voevssscoooassecon
NUGLEAR TEMP, = 2,476 PLUS-BR-MINUS ,069 MEV
ASYMPTRTIC (N,2N) CRPSS SECTION =

RELATED DATA
sosusoscecco

NGN-ELASTIC CRASS SECT!BN AT 14,2 MEV = 1467,41 MB
(N,2N) THRESHALD = 12,04 MEV
(N, 3IN) THRESHELD = 21,36 MEV

THIS 1SATOPE HAS 34 NEUTRBNS, 30 PRBTINS, (MASS =  64)

NEUTREN EXCESS PARAMETER = ,06250
RATI® AF ASYFPTBTIC (N,2n) Ty 14,2 MEV NBN=ELASTIC
.4704 PLUS-BR-MINUS 0153

TeJyrtiyy = 14,8387 TESURILA)Y £ 19,808
ERRUA 1402 ERROR 852
FREM REF, & 69

shacctecssssnanseps
ENERGY N, 2N CcROSS SECTION (MB)
(MEV) HEASURED, ERK A + ERR

Scviewsvsvanasislisiiacvsacetsnnssners ssensen

14,100 140,00 5.00 140,000 5.000
14,800 205,00 10.00 207,164 10,106
15,450 275,00 15,00 280,822 15,318
16,000 320,00 20,00 329,452 20,591
16,500 375.00 25,00 388,756 25,917
17,050 4p5,00 25,00 422,848 26,102
17,450 410,00 25,00 430,149 26,229
17,750 440,00 30,00 463,229 31,584
16,000 445,00 30,00 469,803 31,672

$8900000804000080R8800000800000ND N

sosscecnss

FITIED PARAMETERS
POLRGeEPDLOLBNRS S

LEVEL SPACING 3 1,033 PLUS=JR-HMINyS
ASYMPTBTIC (N,2N) CRYSS SECTION =

+135PER MEV
901,35 PLUS-BR=-MINUS

RELATED nNata
XTI TR Y YY)
NEN=-ELASTIC CRBSS s&c‘xen AT 14,2 MEV = 1467 41 MB
(N,2N) THRESHALD = 12,04 MEV
(N+3N) THRESHALD = 21,36 MEV
TH1S ISBTUPE HAS 34 NEUTR@NS,

30 PRBTENS, (MASS = 64)

HEUTRON EXCESS PARAMETER = ,06250

RATIY BF ASYMPYATIC (N.,2N) Tg 14,2 MGV NON-E{aST|C
5

16142 PLUS=0R-MINUS 1033
N/SPACING = 20,821 A/SPACING 3 39,192
ERROR 1.721 ERRRR 3,240

690,33 PLYS=PR=MINUS 22,50 MB

49,17 HB

O (N, 2N)-NILLIBARNS

720.0
IN-64 B 69 :
G480 = 2.476%,069 MEV
b O GN.2N)=690.3222.5 MB X
2N) 3
s76.0 _%T =.470¢.015 E
]
S04.0F E
2 qaz.T -
Z ]
< t ]
(18] 3
3 3
— 360.0~ 3
T E
Z 3
N
3 288.U'E—
o E ]
1
218.0 E
, FITTED  DATA ]
1 LINC  POINT E
——~—— o EXPERIMENT ]
o ADJUSTED EXPT.]
72.0 E
3 3y
0. 1 1 1 J. 5 'l Il
12 13 14 15 16 17 18 20 21 22
ENERGYCMEV )
S —— .
: IN-64 B 69 3
il 3 1.633%.135 MCV-! 3
OubN.2N>=901.4 4.2 MB ]
OgN.2N) _ 3
758.0: q-'-s_lq 2) =.614%*.034 _-
672.0 é
s76.0 3
480.0F 3
t a
3840 E
4 3
288.0 3
FITTED DATA ]
190 LINE  POINT 3
t ———— o EXPERIMENT ]
q 1
b o ADJUSTED EXPT.1
96.0—
3
£
0. 1 T IVPTOTIT N | 1 aaal Paooassansl i 1 ..j
12 13 4 15 19 20 21 22

6 17 18
ENERGY(MEV)
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690, QrrrrrrrrvprrrrvTETTTTRTTT TR e Mitdataa mtastait s

ZN-B4 P BS (892>
2N-64

FREM REF, P 65 (892)

Saensesssoettasscasttceties

FITTED PAKAMETERS

cooseessscosesees o
NUCLEAR TEMP, 2 2,328 PLUS=BR-HINUS ,042 MEY 169.
ASYMPTBTIC (N,2N) CRUSS SECTIgN = 616,91 PLUS~BR=MINUS 12,03 MB

FITTED DATA
LINE POINT

———— o EXPERIMENT
o ADJUSTED EXPT.

]
ENERGY . N, 2N CROSS SECTION (M) S67. = 3
(MEV) MEASURED, ERR ADJUSTED, ERR . T =2.,328t.042 MEV 3
L T Y Y Y Y Yy T Y P Y T T Y T YT Y Y ¥ W,ZN)=618.9112.0 MB 3
13323 86:30 4,60 66,300 4,600 2N) 3

. 80 5,60 79.800 . b, 2N) - 3
13,880 114,00 8,00 114,000 504, (14.2) =.420%.008 -

14,050 137,00 10,00 137,000 Gt :
14,420 172,00 12,00 172,681 3
14,610 196,00 14,00 197,430
14,990 227,00 16,00 230,120 3
15,180 239,00 17,00 243,030 wt E
15,550 279,00 20,00 285,343 : 3
15,710 288,00 20,00 295,256 3
16,030 312,00 22,00 321,353 ]
16,240 326,00 23,00 336,765 3
16,590 350,00 25,00 363.274 n 3
16,930 369,00 26,00 364,682 F L E
17,270 376,00 26,00 393,630 ]
17,590 393,00 28,00 412,989 3 ]
17,900 404,00 28,00 426.047 = ]
18,190 423,00 30,00 447,499 3 .

. 18,470 440,00 31,00 466,857 32,892 = 915, E
18,710 450,00 32,00 478,635 34,036 T E
18,940 464,00 32.00 494,647 34,114 A 3
19,290 462,00 32,00 494,154 34,227 z 3
19,580 494,00 35,00 529,779 37,535 ’ N 3

880000880400 000800080000000008004800800RREREAA Z 292, 3

Z b
b 3

128.
RELATED LATA

as8Ssasspenn

Ngid=ELASTIC CRASS SECTIAN AT 14,2 MEvV = 1467,41 MB

(N,2N) THRESHELD = 12,04 MEV . 63.
(N,3N) THHESHOLD = 21,36 MEV .

AdAlisssd

3
N 3 E
THIS ISOTUPE HAS 34 NEUTRONS, 30 PRUTENS, (MASS = 64) 3
NEUTRUN EXCESS PARAMETER = ,06250 0. L L ' L L Lus L
. 12 13 14 16 17 18 21 22
RATIB BF ASYMPTOTIC (N,2N) T@ 14,2 MEV NON<ELASTIC ENERGYCMEVY)
..4204 PLUS=UR=MINUS . 0082
TeSGRT(N) = 13,574 TOSURT(A) o 18,624
ERRER + 245 ERRER 2336
N,2N CRBS CTION (MB) . IN-6% P BS (882) :
(HEV) MEASURED, ERR ADJUSTED, ERR <
S0R0000000000040000ta NI RRGENL BRRRR0, ~
13300 se.30 4.0 66,300 4,600 120. A = 1,953%.112 MEV™} 3
. .80 5,60 79.800 5.600
i:.ggg 114,00 8.00 114,000 8,000 UM-Z:)“ 765.126.4 MB
. 100 10,00 137.000 10,000 ) )
14,420 172,00 12,00 172,681 12.047 840 - N, 2N) =,521t,018 '
14,610 196,00 14,00 197,430 14.102 . . q.fl4.2)
14,990 227,00 16,00 230.120 16,220 :
15,180 239,00 17,00 243,030 17,287
15,550 279,00 20,00 285,343 20,455
15,710 288.00 20,00 295,256 20,504
16,030 312,00 22,00 321,353 22,660 S60.
16.240 326,00 23,00 ° 336,765 23,759
16,590 350.00 25.00 363,274 25,948
16,930 369,00 26,00 384,682 27.10%
17,270 378,uu 26,00 345,630 27.219 *
17,590 393,00 28.00 412,989 29,424 Z 480.
17,900 404,00 28,00 426,047 29.528 4
18,190 423,00 30,00 447,499 31,738 =
18,470 440,00 31.00 466,857 32.892 —
18,710 450,00 32,00 478,635 34,036 ]
18,940 464,00 32,00 494,647 34,114 = 400.
19,290 462,00 32,00 494.154 34,227 x
19,580 494,00 35,00 529,779 37,535 A
000002000000 atanatitntenss®iaatisadengtsagtncy z
~N
‘ .
< 320.
A
FITTED PARAMETERS o
ssee assee ]
LEVEL SPACING ® 1,953 PLUS*Q@R-MINUS ,112PER MEV
ASYMPT@TIC (N,2N) CRESS SECTI@N s 765.06 PLUS-PR-MINUS 26,45 M8 0
: FITTED DATA
DATA .
. 160. LINE POINT ‘
NBN-ELASTIC CR@SS SECTION AT 14,2 MEV = 1467,41 M8
(N,2N) THRESHELD = 12,04 MEvV ~—~——  EXPERIMENT
(N,3N) THRESHOLD = 21,36 MEV o ADJUSTED EXPT.
«THIS ISOTBPE MAS 34 NEUTRBNS, 30 PROTONS, (MASS & 64) | 80.
'RON EXCESS PARAMETER s 06250 _N 3
i .
B 60 ASTMPTRIIL (N,2N) T@ 14,2 MEV NON-ELASTIC . o /, L 4 \ L N L Ladhas
15214 PLUS=OR-MINUS ~ .0180 12 19 m 1s 8 7 18 21 22
N/SPACING s 17,409 A/SPACING = 32,770 ENERGY(MEV)
ERRUR .998 ERRBR  1,87¢

LR
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EN=64  ,,.FRYM REF, B 63 (417)
wesenecesceassssesese ssosoesseescesrensene
ENERGY N,2N CRBSS SECTIMN (MB)
(HEV) MEASURED, ERR ADJUSTED, ERR
00000009000000000000000000000008000080800080000
14,100 100,00 15,00 100,000 15,000
15,200 183,00 18,00 186,145 18,309
16,000 230,00 30,00 236,794 30,886
17,200 284,00 33,00 297,064 34,518
18,500 300,00 35,00 318,410 37,148
19,500 284,00 30,00 304,350 32,150
19,700 270 39,00 289,863 207

20ssscssssspuns

Seev0ssedeessencosssscoengn

FITTED PARAMETERS
sasescoscescanese

WNUCLEAR TEMP, = 1,750 PLUS=UR- HlNUS <149 MEV

ASYMPTOTIC (N,2N) CROSS SECTION = 336,19 PLUS-PR=MINUS 20.64 Mo

RELATED DaTaA

cvcaeoscnoan

HAN=ELASTIC CROSS SECTIEM AT 14,2 MEV = 1467,41 MB
(N,2N) THRESHOLD = 12,04 MEV

{N,3N) THRESHZLD = 21,36 MEV

THIS ISBTYPE HAS 34 NEUTRDNS, 30 PRBTONS, (MASS = 69)
NEUTRON EXCESS PARAMETER = ,06250

RATIO ©F ASYMPTATIC (N,2N) T2 14,2 MEV WIN-ELASTIC
.2305 PLUS=-YR~-MINUS 0141

TeSUKT(N) = 10,204 TeSQRT(A) = 14,000
CRRuR L9609 ERRBR 1,192

2Ne64 ., ,FROM REF, B 63 (417)
..0...0...0.0...0C..DOQIO.Q.0.0.QQ.IQ.QQ..O'.IQ

N,2N NRASS SECTIAN (MR}
MEASURED, ERR

SEESRRRTEERNBRNBPORERRR R,

14,100 100.00 15,00 100, 000 15.000
15,200 183,00 18,00 186.145 18,309
16,000 230,00 30,00 236,794 30,886

284,00 33,00
300,00 35,00
284,00 30,00
270,00

@eesesesscossenssnce

297.064 34,518
318,410 37,148
304,350 32,150
00 289,863 32.207

cesneossasssasssentass

FITTED PARAMETERS
cedididfgssssusss
LEVEL SPACING = 4,205 PLUS=@ReMINUS ,934PER MEV

ASYMPTOATIC (N,2N) CR@SS SECTIBN = 365,77 PLUS=DBR=MINUS 32,49 MB

HELATED DATA

N@MELASTIC CRESS SEGTIBN AT 14 2, MEV = 1467,41 M8
(N,2N) THRESHOLD = 12,04 Mk

(N:3N) THRESHOLD = 21,36 HEv

THIS 'ISPTBPE HAS 34 NEUTRONS, 30 PRBTONS, (MASS s 64)
NEUTRBN EXCESS PARAMETER = ,06250

RATIQ BF ASVHPYBTIC (N:2N) T8 14,2 MEV N@N-ELASTIC
12493 PLYS=BR-N]INUS s0221

N/SPACING = 8,088 A/SFACING & 15,220
ERROR  1.796 ERROR 3,381

. BARNS

LL:

O (N, 2N)-Mi:

~n
8
(=1

AAMSARARARARL AARASRAARS ARAAARSA LY

960. QrrrrrrrrrprrrrrRYTIYOY Y s rrrrervy
3 IN-B4 B 63 (i)
4.8 - | 750%.149 MEV 3
E O N.2N)=338.220.6 M 3
; J2N) 3
3
252.0 3
2 218.¢ 3
x -
-< 4
2 ]
o ! 3
— 180.0~ 3
b 3
A 1 1
Z 1%.¢ E
°
|us.d- %
] FITIED  DATA 3
2.0 LINE POINT E
1 ; mm=— o EXPERIMENT = ]
— .. g ADJUSTED EXPT.J
368.0~ . ?
3 3
£ 3
o (] L 1 L i Radsssazaals
i2 13 14 1S 18 17 18 18 20 2t 2
ENERGYCMEV)

3 IN-B4 B B3 (417)

1

= 4,209,994 MEV"'
N, 2N) = 365.8232.5 MB

&g'?"i =.249¢,022

120.Q

M AAAMAARARS RARARAALES an L LS

FITTED DATA
LINE POINT

o EXPERIMENT
o ADJUSTED EXPT.

. 3%5
1 L s 1 ! s L § 3
20 21 22

i2 13 14 15 18 17 18 19
ENERCY(MEV)

3
o
[=]

'
172 NS BARARAY
z




IN=64 veoFRON REF, » 63 (2170)

N,2N CR®35 SECYIBN (ME)

" NUCLEAR ‘TEWP,

(HEV) MEASURED, ERK ADJUS!ED. ERR
1] I YY)
13.470 74,00 7.00 74,000 7,000
15,080 262,03 23,00 269,273 23.636
17,440 325,00 29,00 340,415 30,349
19,410 368,00 35,00 411,427 37.113
19,480 379,00 34,00 406,084 36
X2 sssas

FITTeD PARAMETERS

2000800000000 0080,

2 2,045 PLUS~BR=-HINUS ,(0B2 MEV

ASYNPTRTIC (N,2N) CRPSS SECTIuN = 477,99 PLUS<@R-MINUS

RELATEV UATA
0880880080000
NON=ELASTIC CR@SS SECTION AT 14,2 MEV = 1467, 41 MB
(N,2N) THHESHELD = 12,04 HEvY
(Ns3N) THRESHPLD =  21.36 MEY
THIS ISOTIPE HAS 34 NEUTRONS,

30 PRUTONS, (HASS = 64)

NEUTRON EXCESS PARAMETER s +06250

RAT1I® OF ASYWPTBTIC (N,24) T4 14.2 NEV NBN=ELASTIC

#3257 PLUS=OK-HINUS  ,0119
TeSURT(N) ®» 11,924 TeSQRT(A) = 16,360
ERRZR ,478 ERRER 1656
#Ne64 ., FROM REF, R 63 (2170)
A I I T T Y Y Y Y )
ENERGV N,2N CRBSS SECTIBN (Mp)
(MEV) MEASURED, ERR ADJUSTED, ERR
. ot et the
13,450 74.00 7,00 74.000 7,000
15,880 262,00 23,00 269,273 23,638
17,240 325,00 29,00 340,115 30,349
18,410 388,00 35,00 411,427 37,113
19,480 379.00 34,00 406,084 38,430

BEIV0000000200000000040000080000000000000000000

FITTED PARAMETERS

80000080000 0000s

LEVEL SPACING s 2,686 PLUS=BReMINUS ,322PER MEV
ASYMPTRTIC (N,2N) CROSS SECTIBN s 559,93 PLUS<@ReM[NUS

RELATED DATA
s8cssesinsae
NBN=ELASTIC CROSS SECTION AT 14,2 MEV & 1467,41 MNP
(N,2N) THRESHOLD = 12,04 MEV
(N+IN) THREIMOLD = 21,36 MEV
THIS IS@TOPE HAS 34 NEUTRENS,

30 PROTONS, (MASS s &4)

NEUTRAN EXCESS PARAMGTGR ¢ ,06250

RATI® @F ASYMPTEYIC (N,2N) TO 14,2 MEV NON-ELASTIC

+3816 PLUS=@R=MINUS  ,0238
N/SPACING = 12,658 A/SPACING = 23,827
ERRER 1,817 ERRBR 2,856

17,49 n8

34,86 B

107

T = 2.045¢.082 MEV
GN. 2N>= 478.017.5 MB

qiri.2) = 3262012

IN-6Y

2N)

R 63 (2170)

3
2 300 3
[ p
- 3
=] E
3 5
=
2
~N P
2 = 3
°
150, 3
FITTED DATA 3
100. ~LINE  POINT 3
~——— o EXPERIMENT §
0 ADJUSTED EXPT.]
S0, ?
3% ]
15 18 17 10 21 2

ENERGY(MEV )
e i i s s b i v
IN-B4 R 63 (2170)
SO& ) = 2,686,322 MEV! E
OuhN. 2N = 559.934.9 MB ]
.2N) 3
wo.f oz = 382¢.024 3
420, 3
é’ 380, 1
s ]
2 3
= ]
'i'- 300, -:-
&
Z 2. 3
o
0, 3
FITIED DATA ]
120, LINE  POINT E
——=— o+ EXPERIMENT  J
g ADJUSTED EXPT.]
60, E
3% E
0 i L 1 1 1 [ 1 3
iz 13 W s a2 =z

18 17 10
ENERGY(MEV)
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IN=64 v+ FRGM REF, K 60 (770)

220000400000 00000a00sE000004R0REss0NRRREIIRRS

ENERGY N,2N CROSS SECTIBN (MB)
(HEV) MEASURED, ERR ADJUSTED, ERR
$8000000000000000080000000000000000000000000000
13,400 75,00 10,00 75,000 10,000 .
13,410 85,00 10,00 85,000 10,000
14,000 138,00 12,00 138,000 12,000
14,300 167,00 12,00 167,303 12,022
15,700 255,00 20,00 261,386 20,501
16,500 275,00 25,00 285,088 25,917
16,510 295,00 30,00 305,862 31,105
17,400 330,00 30,00 346,012 31,456
18,100 337,00 30,00 356,172 31,70

sesss ssseesnnescesodne

FITTED PARAMETERS
08csessROOODISRNOCS .
NUCLEAR TEMP, » 1,616 PLYUS*DR-MINUS ,058 MEV

ASYMPTBTIC (N,2N) CRGSS SECTIUN = 397,68 PLUS=DR<MINUS 13,72 MB

RELATED DATA

a0e0cssesses

NBN-ELASTIC CROSS SECTIBN AV 14,2 MEV = 1467,41 M8
(N,2N) THRESHOLD = 12,04 MEV

{N,3N) THRESH@LD = 21,36 MEV

THIS 1SBTOPE HAS 34 NEUTRBNS, 30 PROTBNS, (MASS = 64)
NEUTRON EXCESS PARAMETER = ,06250

RATI® OF ASYMPYBTIC (N,2N) T3 14,2 MEV NBN-ELASTIC
.2710 PLUS~BR-MINUS 0093

TnSQRHN) z 9.423% TeSNRTIAY 3 172,028
ERRBR «338 ERROR . .464

&4 +oFRONM REF, K 60 (770)
SRNB000000CNRRDERLREVINRRRRREQRRROBIRBRERRS
ENERGY N.2N rRASS SFCTIAN (M)
{MEV) MEASURED, ERR ADJUSTED. ERR

..l.0...Q.......00.....0.0000.’.0..I.QQQ

13,400 75.00 10,00 75,000

13,4390 85.00 1in.00 AS.N0N0 ‘10, n0n
41900 138.00 12,00 136,000 12,000
14,300 167.00 12,00 167,303 12,022
15,700 255,00 20,00 261,386 20,501
16,500 275,00 25,00 285,088 25,917
16,510 295.00 30,00 305,862 31,105
17,400 330.00 30,00 346,012 31,456
18,100 337.00 30,00 356,172 31,707

asstenavscenas

W4008008000080pssOERRNVRCERUEDS

. FITTED PARAMETERS
(222X TSR TR LY 3
LEVEL SPACING = 4,469 PLUS OR MINUS .3B6PER MFV )
ASYMPT@TIC (N,2N) CRBSS SECTIGN = 447,14 PLUS-PR-MINUS 20,34 MB

RELATED DATA

ewesssvRORew

N@N-ELASTIC CR@SS SECTIBN AT 14,2 MEV = 1467.41 HB
(N,2N) THRESHOLD = 12,04 MEV

(N, 3N) THRESHOLD = 231,36 MEV

THIS [S@TQPE HAS 34 NEUTRONS, 30 PROTENS, (MASS = 69)
NEUTRON EXCESS PARAMETER = ,06250

RATIQ@ OF ASYMPTBTIC (N,2n) YO 14,2 MEV NpN-ELASTIC
+ 3087 PLUSSBR-MINUS 013y

N/SPACING = 7.608 A/SPACING = 14,321
ERROR +637 ERRER 1,237

O (N.2N)-MILLIBARNS

420. Oy T | Madddd it | T T T T T

IN-64 K BD (770> ° .

M.AE  y - | 516¢.058 MEV
OGN, 2N)=397.7£13.7 #B

.2N)
wd  ofT.2> 2711009

\
\
[TOPTTTITVI IT VY

O (N, 2N)-MILLIBARNS
g 3

FITTED DATA

LINE POINT

o EXPERIMENT

o ADJUSTED EXPT

3

18 17 18
ENERGY(MEV)

N ATPIPPITL I PPTUTTTI PUUTVTTTVE FTTTTVVIVY FTUTITETVI FURTUVRTTI FYUPTTORET

_
~N
-
w
-
-
-
N
-

IN-B4 K B0.C770)

A = 4.469%,386 MEV!

N 2N) = 4u7.1£20.3 MB
uﬁN

S5 = 052014

FITTED DATA
LINE POINT

— ===« EXPERIMENT
@ ADJUSTED EXPT.

3

18 17 18 FAN 4
ENERGY(MEV)
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5 S40.0 T T T T 4 T T T T
IN-64 A 59 (601)
EN=64 o, FREM REF, A 59 (501)
L A Ty Y R Y P Y YR Yy Y Y Yy ssetensess . m
ENERGY N.2N CROSS SECTI®N. (MB) : - 2
(HEV) MEASURED, ERR ADJUSTED, ERR T = 2.281+.162 HEV
$00000000000000000000000000000000 00000000 RRERN w.ZN)=‘!83.9“iB.3 M8
13,500 65,00 6,00 65,000 6,000
15,600 225,00 20,00 230,289 20,470 2N s 033
0 260,00 25,00 269,175 25,882 432, af14.2 =.330:.
LA A A R Yy Y Y Ty Y YT Y Y Y YT Y Y Y Py
FITTED PARAMETERS . LR

S800 000800000 b0
NUCLEAR TEMP, = 2,28] PLUS~BR«MINUS ,182 NEV
ASYMPIBTIC (N,2N) CROPSS SECTIBN = 483,89 PLUS-BR-MINUS 48,32 MB

Laaassasaadasaaaaasadassasaaaalaasasaasalesansasaalaasaaasaaldasaasaasalonssissy

2 324
. <
. @
RELATED DaTa . =
ensdaasserns - . _‘ .
NON=ELASTIC CRASS SECTION AT 14,2 MEV = '1467,41 MB = 2N0.
(N,2N) THRESHALD = 12,04 MEv x
ANJ3IN) THRESHELD = 21,36 MEV ;
TH1S 1SOT@PE. HAS 34.NEUTRONS, 30 PROTONS, (MASS = 64) N
- . . Z 218,
NEUTRON EXCESS PARAMETEK = ,06250 ‘6
RATIO 8F ASYMPTOTIC (N,2N) T 14,2 MEV NON-ELASTIC
: +3298 PLUS~BR-HMINUS  ,0329
TeSORT(N) = 13,300 TeSORT(A) = 18,248 . 182.‘
ERRUR 1,061 " ERRUR 1,456 :
108; FITTED OATA
. LINE. - POINT 3
— === o EXPERIMENT 3
o ADJUSTED EXPT.3
S.C 3
o l § (1 (] 1 1 1 1 i P
2 13 1S 18 17 18 19 2 a 2
ENERCY(MEV )
L I i L L L L ™
EN-64 . ,.FROM REF, A 59 (601) . 9 IN-6% A 59 (601) E
GeNEt AR N00CR00RRTLRRNERERRRRORRRRRESRRRRRS b
ENERGY N.2N CROSS SECTIEN (MB) 3 - 3
(HEV) MEASURED, ERR ADJUSTED: ERR S¥-E A = 1,790%.434 MEV! ]
LR Y Y Yy Y YT Y VTN T YT Y TP P e < = 3
13,500 85.00 6.0 65,000 6,000 f OfN.2N)>=655.5¢110.4 MB ]
15,600 225.00 20,00 230,289 20,470 o GfN, 2N) . 3
16,400 260,00 25,00 269,175 25,882 : . =_Yyy7* ' 3
seg  g(1q.2) -147*.075 ]
FI1TTED PARAMETERS E 3
esetesssssscsnete $39.¢+ 3
LEVEL SPACING = 1,790 PLUS=BR-MINUS ,434PER MEV 3 b
ASYMPTBTIC (N,2N) CRDSS SECTION e 655.55 PLUS~@R-MINUS 110,40 MB 4 3
2 wa.q- 3
x 9 ]
-C F p
RELATED DATA = L
ssssssnsosoo ] < p
NBN=ELASTIC CR@SS SECTION AT 14,2 MEV = 1467,.41 MB = 385. 0 3
(N,2N) THRESHALD s 12,04 MEV x o ]
(N,3N) THRESHBLD = 21.36 MEV A 3 ]
R pay ]
THIS ISOTOPE HAS 34 NEUTRENS, 30 PROTONS, (MASS & 64) N 4 3
NEYTRGN EXCESS PARAMETER « 06230 ' Z 3. 3
RATI® BF ASYMPTOTIC (N,2N) T8 14,2 MEV N@N-ELASTIC o ] ]
L4487 PLUS=UR-MINUS  .0752 4 3
F ]
N/SPACING & 18,994 A/SPACING » 35,754 . <IN 3 3
ERRGR 4,605 ERRBR  B.KA9 3 ]
L} : :
FITTED  DATA 3
1% LINE  POINT ]
— —— — o EXPERIMENT 3
b o ADJUSTED EXPT.3
n.o 3
. BN 3 3
£ ;
c. ./1 R P i $ 1 1 ) 1 ) 3
12 13 14 1S 19 20 21 22

16 17 18
ENERGY(MEV)
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FRBM REF, C 56 (36)

tesssecessesestececs ssse

N, 2N CRBSS SECTION (MB)

{MEV) MEASURED, ERR ADJUSTED, ERR
0B N00000000000000000000000000R000RRRENRRS
13,900 175,00 25,00 175,000 25,000
13,910 210,00 15,00 210,000 15,000
14,000 160,00 25,00 160,000 25,000
14,450 260,00 25,00 281,257 25,112
14,600 - 27000 25,00 271,922 25,178
14,900 300,00 20,00 303,673 20,245
15,000 270,00 20,00 273,756 20,278
15,400 285,00 20,00 -290.8u09 20,408
15,900 440,00 40,00 452,345 41,122
16,000 340,00 20,00 350,048 20,591
16,650 360,00 "35,00 373,948 36.356
16,700 450,00 00 467,741 1,000
17,500 520,00 60,00 545,876 62,986

SE0ENRR0CRRNNEREIREER0N0RRNGRTERRRITI RS

FITTED PARAMETERS

sesssssssnesnvese

NUCLEAR TEMP, = 1,913 PLUSedH-MINUS ,220 nEv

ASYMPTBTIC (N.,2N) CROSS SECTIBN = 608,99 PLUS=PR-MINUS 59,52 MB

KELATED DATA

s SBsanEPINGS

NON=ELASTIC CR@SS SECTION AT 14,2 HEV © 1467.41 KB
(M, 2N THRFSHALD = 12,09 HEV

(Ns3M) THRESHOLD z 21,36 HEV

THIS ISBTOPE HAS 34 NEUTRONS, 30 PROTONS, (MASS = 64)

NEUTRON EXCESS PARAMETER = ,06250

RATIQ BF ASYMPTOTIC (N, 2N} 10 18,¢ mev ligh=ELABT1O
.4556 PLUS=DH=MINUS 0406

TeSQRT(N) = 11,155 TESURTLA) = 13,304
ERHUVR 1,329 ERROK 1.824

2N-84  ,,FRUN REF, C %6 (36)
SEBBNUNERRNBBNRNERNBD LR BRRNLNORRBERRNRRS
ENFRGY Ny gN GROSS SECTIEN (MB

(HEV) MEASURED, ERR ADJUSTEL
9.......0........ wede *
178,00 25,00 1/3,uu0 29,000
210.90 15,00 210,000 15,000
160.00 25,00 10U,vvu 29,000
280,00 25,00 261,257 25,112
270.00 25,00 271,922 25,178
300,00 20,00 303.673 20,249
270,00 20,00 273.7%56 20,278
28%,00 20,00 290,809 20,408
440,00 40,00 452,345 41,122
340,00 20,00 350,043 20,591
360,00 35,00 373,948 36,356
450,00 .00 467,741 . 1,000
520400 69,00 Ge5,A76 42,986
sbbidsssscne

FITTED PARAMETERS

sesencnsssadebuny

LEVEL SPACING ® 3,085 PLUS=BR-MINUS ,872PER MEV

ASYMPTBTIC (N,2N) CRASS SECTIBN = 786,05 PLUS=PR-MINUS 101,32 MB

RELATED DATA

soBB00BebeeN

NON-ELASTIC CR®SS SECTION AT 14,2 MEV 3 1467,41 MB
(N,2N) THRESHMOLD = 12,04 MEV

(N,3N) THRESHBLD = 21,36 MEV

THIS ISOTUPE HAS 34 NEUTRONS, 30 PROTENS, (MASS »
NEUTRBN EXCESS PARAMETER = ,06250

RATID OF ASYMPTOTIC (N,2N) T@ 14,2 MEV NegN-ELASTIC
. 15357 PLUS~@R-MINUS  ,0690

N/SPACING = 11,023 A/SPACING = 20,746
ERROR 3.415 ERRBR 5.864

64)

O (N, 2N)-MILLIBARNS

70.0% peee T T T T T T T A |

IN-64 C S6 (36)

657. T = 1.913%.228 MEV
GN.2N) = 668.5£53.5 MB

J2N)
SBM, | q‘_ll*-2> —.‘lSG*.U‘ll

NYTUTYI FYTTETITVS PRUTEVTTTS PYTTUTTIVI FYUTUTUTTS FUTTTTTUCI FTUTVITITI ITUVEVEVEY FUVEUURY

S11.G
usa.f
965.0
292,
219,
" FITTED OATA
148, LINE  POINT
———— o EXPERIMENT
u ADJUSTED EXPT.]
73. 3
3
o. (] ! L L ) 1 L 3
12 13 14 1S 18 17 18 19 20 21
ENERGYCMEV)

B

: IN-B4 € S6 (36)
80L& A = 3,085%.872 MEV™!
O 4N.2N)= 786.1+101.3 MR
F G, 2N)
1\2.!!:- q"il\*.z) =.536*.069
s
Q 3.4
a b
& t
a
=
§| '4‘!5.0.-
o F
~N 3
EE 3Hﬁ.ﬂf
o t
PR 3
o F FITTED DATA
e LINE  POINT
b — __—— e EXPERIMENT
4 o ADJUSTED EXPT.
89.0- ?
N 3 :
¢§ :
1. L . 1 1 1. 1 1 :I
12 13 14 19 20 21 Y44

16 17 18
ENERGY(MEV)
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: - B 69 3

EN-66  ...FREM REF, B 69 ZN-66 E
S 000 EerIRL0Et0NITNNIREE00000 0000000000000 110 p
ENERGY N, 2N CROSS SECTIBN (MB) -E = s E
(MEV) MEASURED, ERR ADJUSTED, €ERR £ T = 1.427:.052 MEV -
0000004000000 000000 RENEIIRINRRERRIRIIRRRORIL : b ON.2N) = 1239.8:22.7 MB
14,100 760,00 55,00 760,000 55,000 : .
14,800 875,00 60.00 684,029 60,619 &N 2N .
15,450 970,00 70,00 990,065 71,448 1040.F (11.2 =.833:.015
16,000 975,00 70.00 1003,124 72,039 ' STREE
16,500 1040,00 70,00 1077,240 72,507
17,050 1095,00 80,00 1142,082 83,440
17,450 1095,00  80.00 1147,486 83,835
17,750 1135,00 .80,00 1193,431 84,118 910.k
18,0 1145 120 9 84,347 ! ) .

263800000800 00400000 000 eRaRREtRRENSS

FITFED PARAMCTERS 780.¢
sesasscscesassces .

NUCLEAR TEMP, = 1,427 PLUS-BR-MINUS ,052 MEV

ASYNPTBTIC (N,2N) CR@SS SECTI@N = 1239.85 PLUS-BR-KINUS 22,70 KB

RELATED UaTA

coessncoooes

NON-EILASTIC CR@SS SECTION AT 14,2 MCV = 1487.95 MB
(N,2N) THRESHOLD 11,22 MEV

(N, 3M) THRESHPLD 19.32 MEV

520.

O (N, 2N)-MILLIBARNS
2
o
T

THIS ISPTBPE HAS 36 NEUTABNS, 30 PROTUNS, (MASS = 66) 3s0.b

HEUTRON EXGESS PARAMETER = ,Q09N9y

RATID UF ASYMPTOTIC (N.2N) T# 14,2 MEV NDN-ELASTIC :
DATA

ATTTTUT FOUTTPITT PRETETUTT ITUTUTTITY INUTUTTITI UV ETEUUY FUNTUTEVES SURTNTEUT

8333 PLUS-AR-MINUS  ,0153 260 FI}'TED DATAT
. . F LIN
TOSURT(N) = 8,562 TeSQRT(A) * 11,593 . : ) b
= 382 ahom e ———— « EXPERIMENT
/ o ADJUSTED EXPT
130.F
b , 3 3
o. ) i 1 1 1 1 ) 3
it 127 13 15 16 18 20
ENERGY(MEV)
ZN-66 ., .FROM REF, B 69 - 3 IN-66 B &9 ]
.E.g.a.l..ll........’..l...l.........l..l'..ll. :
NERGY N.2N CROSS SECTI®N (MB) 1260.1- 3
(MEV) MEASURED, ERR ADJUSTED, ERR 4 A = 6.326*.434 MEV! 3
NI EnNesesaeetln00000teearOsuitestenestensy < = . 3
14,100 760,00 55,00 760,000 - 55,000 2 OhN.2N)=1303.1225.7 MB L 3
;;ggg g;:.ao 60,00 864,029 60,619 3 OGN, 2N) - 3
. ,00 70,00 990.065 71,448 b =, £ - 4
16,000 975,00 70.00 1003.124 72,019 na.r  g(14.2) 876+.017 3
16,500 1040,00 70,00 1077,240 72,507 3
17,050 1095,00 80,00 1142.082 83,449 ]
17,450 1095,00 80,00 1147,486 83,835 ]
17,750 1135,00 80,00 1193,431 84,118 ]
18,000 1145,00 80,00 1207.219 84,347 sea.p- E
(R XXX XY ] S8P0008R808R8008000ARRINENRGANRDaRS 9 ]
FITTED PARAMETERS 2 anf ?
.OO'GCQOQIQOOQDQCQ @
LEVEL SPACING = 6,326 PLUS=BR-MINUS ,434PER MEV &<: 3
ASYMFTQTIC (N,2N) CROSS SECTIBN = 1303,11 PLUS-DR-MINUS 25,72 M8 = 3
= 100 :
= L 3
= £ ]
i 3 3
A 3 ]
. z b ]
RELATED DATA &N ]
coscs0 600 3
. = [ ]
NEN<LLASTIC CRUSS SECTIeN AT 16,2 MEv = 1487,9% #b T seog E
(H,28) THRESHALD = 11,22 MEV b E 3
(,30) THKESHBLD = 19,32 MEV F 3
THIS LEGTUNE MAS 36 NEUTHONS, 30 PRUTUNS, (MAS§ =  46) W E 3
20, E
MEUTHEN EXCESS PARAMETER = ,06091 3
RATIG 2F 8SYMPTOTIC (N.2N) Ty 14,2 MEV NpNeELASTIC : ]
(8758 PLUS=GR-MINUS  ,0173 9 FITTED  DOATA 3
280.F 3
W/SPACING =  5.601 A/SPACING 5 10433 LINE  POINT : 3
ERKBR 390 ERRER 716 ———— o EXPERIMENT 3
- o ADJUSTED EXPT.3
140, 3
» 3 ]
. 0. 1 loas 1 1 1 1 3
i1 12 13 8 19 20

15 16
ENERGY(MEV)

" . :
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3 GA-69 B 6S (843> ' 3
Ga=69 +«+FRRM REF, B 65 (843) 9 1
B0SEEGINOBBSRORNOBDESRRRENVINGOROREPCRERRSRSORSY lﬂ :_ _-
ENERGY N,2N CRBSS SECTION (MB) t T = 1.401*,080 MEV E
(MEV) MEASURED, ERR ADJUSTED, ERR _
E OGN, 2N) = 1284.040.5 MB E
12,600 660,00 64,00 660,000 64,000 3 OgN. 2N) 3
13,200 688,00 66,00 686,000 66,000 3 = 'R 3
14,100 925.00 75,00 925,000 75,000 . 1ot g (T9.2) .846¢.027 E
14,600 994,00 81,00 1000,694 81,545 £ 3
14,800 1057,00 86,00 1067,547 86,858 E 3
15,200 1004,00 96,00 1020,297 97,558 9 3
16,000 1143,00 110,00 1174,834 113,064 b E
16,500 1204,00 115,00 1245,600 118,973 1050.}- 3
17,400 1169,00 112,00 1222,325 117,109 3 ]
17,800 1286,00 123,00 1350,492 129,168 F 1
16,200 1158,00 111,00 1221,068 117.045 3 1
18,700 1180,00 113,00 1250,276 119,730 1 3
caseves 8000800000000 00CtasttRsORBREtOTETRN 2 900.F 3
o [ ]
< ] 1
o E ]
=1 b E
FITTED PARAMETERS - 3 3
XYY YT EYYYTIYYY . :‘J 750 F 3
NUGCLEAR TEMP, 3 1,401 PLUS=UN=MINUS 080 MEV ¥ F E
ASYMPTBTIC (n,2N) CROSS SECTIUM = 1284,03 PLUS-BR-MINUS 40,48 MB ,_l\ 1 3
z 4 1
~N 1 1
Z s00.F 3
~ 3 ]
RELATED DATA b b 3
esccesescnce i b 3
NON-ELASTIC CROSS SECTION AT 14,2 MEV = 3518,11 MB 3 3
(Ny2N) THRESHBLD = 10,46 MEV 4S0.F 5
IN,3N) VHRESHBLD & 18,86 MEV 1 3
THIS ISBTYPE KAS 38 NEUTRENS, 31 PRBTONS, (MASS 2 69) E ]
NEUTRBN EXCESS PARAMETER = ,10145 ) an f FI{HED EGLA‘I ]
. . . - i
HAIIO PP ASYMPIRIIL LN,ZN) 1D 14,2 REV NON=ELASTIC - o - 3
,8450 PLUSBR-HINUE 40267 . 4 - ===« EXPERIMENT 3
TOLUHT(NY » 81636 TSEURTCA) & 11,830 ok ———- 1 ADJUSTED EXPT.-;
ERRUR 493 ERROR 1665 - 3
E 3N
0.: 1 i 1 v 1 1 1
i0 1 12 14 15 17 18 19
ENERGYC(MEV)
1500.
Ga-69 ..FROM REF, B 65 (843) 3 GA-69 B BS (843)
ae RS8P 0000000 ERRIRIONS0BERass0BEERRsRGN L : .
CWEROY N,2N CHUSS SECTIUN (MB) 1350.F . * - 0
(HEV) MEASURED, ERR AUJUSTEU, ERR A = B.1922.731 MEV-!
T PePTTYTOC PSP SURNSADSORSIEBBRERRERRRREbEGsEnae L —
12,600 560.00 64,00 660,000 64,000 E OLGN.2ND= 1344.4248.7 MB
13,200 538,00 80,00 888,000 85,000 E o OfN.2N) - ¢ 0 o |
14,100 925,00 75,00 25,000 75,000 . = + __
14,600 994.00 81,00 1000,694 81,545 o.E q(14.2) -886+.032 h -
14,800 1057,00 86,00 1067.,547 86,858 . -
15,200 1004,00 96,00 1020,297 97,558 1 -
16,000 1143,00 110,00 1174,834 113,064 t 7
16,500 1204,00 115,00 1245,600 118,973 3 00
17,400 1169,00 112,00 1222,325 117.109 1080+ A - -
17,800 1286,00 123,00 1350,492 129,168 t A ¢
1158,00 1221.068 117,045 9 )
1180,00 250.278 119,730 1
LIS XYY 7 :
Z 9S00.F
o« E
FITTED PARAMETERS é g
cevosssseassscesa - F
LEVEL SPACING = 6,192 PLUS~BR-MINUS ,731PER MEV = 0.k
ASYMPIOTIC (N,2N) CRASS SECTIGBN = 1344,45 PLUS-OR-MINUS 48,73 MB x t 4
A b
& 1 ﬂ
Z e}
c s
RELATED DaTa b b
essesusnsnse [
NAN-ELASTIC CR2SS SECTION AT 14,2 MEV = 1518,11 M8 t
(N,2N) THRESHALD = 10,46 MEV o
(N,3N) THRESHOLD = 18,86 MEV 450. -
THIS ISO@T@PE HAS 38 NEUTRONS, 31 PROTONS, (MASS = 69! E
- 2
NEUTRAN EXCESS PARAMETER = 10145 F FITTED DATA
300.F
RATI® UF ASYMPTBTIC (N,2N) TO 14,2 MEV NON-ELASTIC : LINE POINT
8856 PLUS=BR=-MINUS 0321 1 e~ o EXPERIMENTY
N/SPACING s 6,137 A/SPACING * 11,143 3 ADJUSTED EXPT.
ERROR 725 ERRBR 1,316 150.E o
i3
[ 2N 32
¢ E b, J NV 1 L TN (5]
10 1 12 13 17 18 18

14 13
ENERGYCMEV)



Ga=71  ,,,FREM REF, D 71
SAaANpaROEtNtet Nl atantescnere0asEtee00ssatganton
16y N, 2 CROSS SECTIAN (My)

1 MEASURED, ERR ADJUSTED, ERR

1000008800800 4s0p0a000 0000 0RCsanRRstRRdRRS

160 198,00 26,00 1098,800 26,000
15,900 1153,00 25,00 1153,000 25,000
14,470 1135,00 25,00 1140,089 25,1312
15.060 1130.00 32.00 1145,558 32,441
15.360 1148.00 23,00 1168,931 23.419
16.510 1046,00 127,00 1081.433 131,302

088800000 e0ePs0U04E0000CORCORIRtERRCERERRRDESS

FITTED PARAMETERS

tacscofieopsvoneson

HUCLEAR TEMP, = ,B37 PLUS=BR-MINUS ,085 MEV

ASYMPTOVIC (11,2N) CRASS SECTION = 1169.14 PLUS=BR-MINUS

RELATED 0aATa
sececececans
NON=ELASTIC C4PSS SECTION AT 14,2 MEV = 1537,80 MB
(N,2N) THRESKALD = 9,44 NEV
(W, 3N) THRESRZLD = 17,20 MEV
THIS 1SQTLPE HAS

40 NEUTRONS, 31 PRBTONS: (MASS = 71)

HEUTREN EXCESS PARAHETER = ,12676

RATI® bt ASYMPTBTIC (N,2N) T€ 14,2 MEV NON-ELASTIC
+7603 PLUS-0IR=-HINUS .0096

TeSOKT(H) = 5,304 TeSQRT(A) = 7,083
ERKOR ,538 ERROR 716
Ga-71 ««.FRBM REF, D 71

Sesatacscsnssss

S8 sdssetanetecpsasetgansed
ENERGY N,2N CROSS SECTlen (MB)
(MEV) . MEASURED, ERR ADJUSTED, ERR

l.o.'.o........6.00.ll.ll..c.l..!.'....'ﬂ...ﬁ'.

13,360

1098,00 26,00 1098,000 26,000
13,900 1153,00 25,00 1153,000 25.000
14,470 1135,00 25,00 1140,089 25,112
15,060 1130,00 32,00 1145,558 32,441
15,360 1148,00 23,00 1168,931 23,419
16,510 1046,00 127,00 1081,433 131,302

0084000 P0ENN000804000588000050000008NsRsEaaERs

FITTEl PARAMETERS

“csecessocescescn . .

LEVCL JPaCIng =18,383 PLUS-UR-MINUS4,070PER MEV
ASYMPTOTIC (N,2N) CHBSS SECTIEN = 1175,19 PLUS-BR=MINUS

RELATED baTa
so0oscooosces
NON=ELASTIC CRASS SECTIAN AT 14.2 MEV = 1537,80 MB
(N.2N) THRESHULD = 9,44 HEV
(N, 3N) THRESHALD = 17,20 MEV
THIS ISRTOPE HAS

40 NEUTRONS, 31 PROTBNS, (MASS = . 71)

HEUTRGN EXCESS PARAMETER =  ,12676
RATIY OF aSYMPTHTIC (N,2M) TW 14,2 MEV NBN;ELASYIC
,7642 PLUS=OR-MINUS 0118

N/SPACING = 2,176

A/SPacing = 3,862
ERNER +182 "

ERR3R 1855

14,70 MB

18,22 M8

CF(N.ZN)-M]LLIBABNS

P T ——————_A S S S
3 v
t GA-T1 D0 Tl 1
Un.r 1o g37:,085 MEV ‘
E LN, 2N = 1169.1¢ 14, 5
E g2 3
1040, qglq_z) =.760¢%, é
910.} E
2 0.f 3
S 3
& -
&} :
2 3
EI 650. é
= 3
N E
Z 520.F 3
° 1
t) ]
390.F E
FITTED DATA 3
280.¢ LINE  POINT ;
———— o EXPERIMENT . ]
o ADJUSTED EXPT.]
130.F ?
M
3
o L, 1 1 1 1 1 N ls l{, 1‘8
‘ 13 1y
L ENERGYCMEV )
T GA-71 D 71 3
[ . ]
H0.E A = 18.38324.070 MEV™! 3
b OuN.2N)= 1175.2¢ 18, ]
4 G&!-ZN) _ 3
1040.F CLE_I‘*-Z) =764, _E
SIO.E- 3
E E
% i
780.} i
E
5 i
F 3
i ]
5201 E
5 i
330. q
] FITTED DATA E
0 LINE  POINT 5
- ———— o EXPERIMENT ]
i 0 ADJUSTED EXPT.]
130.F . ﬁ
E 3%3 3
0 E oL L [ La. A Laa 1 m‘
‘9 10 11 12 1 17, 18

13 14
ENERGY(MEV )



114

+oFRUM REF, B 72 (=)

88 80000000000808 0000008 RND00SED

N, 2N CROSS SECTIEN (MB)

MEASURED, ERR ADJUSTED, ERR
8E 8008080005008 80KRE0008000RRRAECRE00PRRDBUTD
13,370 430,10 53,40 430,10U0 53,400
15,370 733,00 52,80 746,624 53,781
15,910 835,90 60,10 857,880 61,68y
16,440 863,20 57,80 892,009 59,729
16,930 895,90 59,10 931,3U2 61,435
17,560 880,10 58,10 921,358, 60,824
18,230 897,20 59,20 945,735 62,402

080888086008 008080000080030000080000008R000000D

FITTED PARAMETERS

scecscecessnsasso

NUCLEAR

TE

o 2 1,161 PLUS-UR-MINUS
ASYMPTOTIC (N,2N

RELATED DATA

LASTIC CRASS SECTI@N AT 14,2 MEV ©

(Ny2N) THHESHULD =
(N,3N) THRESHOLD =

11,70 MEvV
20,10 MEV

L071 MEV
) CROSS SECTION = 965,41 PLUS=-BR-MINUS

1527.99 MB

TﬁlS lSﬂTﬂPEcpAS 38 NEUTRUNS,. 32 PROTENS, (MASS =2 70)

NEUTRON EXCESS PARAMETER =

RATI@ PF ASYMPTUTIC (N,2NM)

TeSQRT{(N) =
FRR

13,370
18,370
15,910
16,440
16,930
17,580
18,230

aR

08571
T¢ 14,2 MEV N
6318 PLUS=ZR=-MINUS U151
7,157 TeSWRT(A) =
. 438

430,10
733.00
83%,90
863,20
895,90
880,10
897,20

ERR9R

BN=ELASTIC

9,714
1994

sssssse

M,2M ORPCS SCOTIOM (HD)
MFASIRFN. ERR

RN RNt IRt a00000000000000800000000000800

53,40
§2,00
60,10
57.80
59.10
58,10
59.20

4N-1STEN. GRE

430,100 53,400
744,624 §3,784
857,880 61,680
892,009 59,729
931,302 61.435
921,358 80,624
945,735 62,402

L T R Y Y Y Y Y Y Y Y YR Y Y Y Y YTy

FITTED PARAMETERS

ssececosose

LYYYYS

LEVEL SPACING = 9,695 PLUS<OR=-MINUS1,131PER MEV

ASYMPTBTIC (N,2N) CRGSS SECTION = 1000,61 PLUS=BR«~MINUS 26,62 MB

RELATED Dava
secsnsscssen
N@N~ELASTIC CRASS SECTIAN AT 14,2 MEV s 1527,99 MB
(N,2N} THRESHOLU =
(N,3N) THRESH#LD =

THIS ISBTEPE HAS

NEUTRAN EXCESS PARAMETER =

11,70 MeV
20,10 MEV

38 NEUTRONS,

,08571

32 PROTBNS, (MASS =

RATIQ OF ASYMPTATIC (N,2N) T@ 14,2 MEV NON=ELASTIC
.6549 PLUS-BR=-MINUS  ,0174

N/SPaC]

NG =

ERRBR

3.920
457

A/SPACING

= 7,220

ERRER 842

70}

23.04 n3

1100.

N L] L L] T L 1 | ! L
] GE-T0 B 72 (-) . i
90-F 1 = 1.161%.071 MEV :
o 2N 3
wof GiT4.2> ~-6324.015 3
m} 3
[+4 < b
- < 9
@ E 3
3 3
;g SSD.; E
z .t E
~N 3
Z ol 3
b E 3
3 FITTED DATA 3
220, LINE  POINT 3
: —~——— & DOXPERIMINT ]
E o ADJUSTED EXPT.3
110.p ?
% 12 1; 14 1S 16 17 19 20 21
ENERGY(MEV)
i3
“00.:wmrrrrrrnwwnrmvnrwmwrrrm'nuuu.|umm||unuu-
b GE-70 B 72 (=)
YOE A = 9,685t1,131 MEV! —
E Ou4N.2N>=1000.6%26.6 M
E G 2ND . -
880:- QLS.“-Z) =,655+.017
770.5-
2 es0f
o L
o L.
EE r
4 E
- L
wa 550,
ﬁi L
2 :
~ E
Z wot
b}
330.F
FITTED DATA
0.0 LINE  POINT
—— =~ EXPERIMENT i
g ——— p ADJUSTED EXPT.
110.}
3
O‘. 1 1 1 1 1 1 1 L 1
1l 12 13 14 9 20 21

18 16 17
ENERGY(MEV »
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i 1100, YT TYRrTTYYY T T T TrrrrerY Ty

b 3

4 E

3 GE-70 P 81 (S88) 3

GE-70 P 61 (588) . E 3

eoe stessss 890.F ]

ERGY CTIUN (MB) ) : ] T =-1,292:.038 MEV 3

EV) USTED, ERR 3 - b

cosasence cevervesencs OfN.2N)=996.2126.7 MB E

13,400 379,00 11,00 379,000 11,000 R . L2N) 3

13,690 461,00 14,00 461,000 14,000 E - =, t, 3

13,880 509,00 15,00 509,000 15,000 0.  qfI4.2) 652+.017 ]

14,010 508,00 15,00 . 508,000 15,000 b . 3

14,310 607,00 18,00 608,132 18,034 1 3

14,500 821,00 19,00 624,121 19,096 3

14,680 664,00 20,00 669,281 20,159 3 3

14,810 716,00 21,00 723,180 21.211 .k 3

14,930 681,00 20,00 689,112 20,238 E

16,500 843,00 42,00 871,786 43,434 3

17,950 895,00 45,00 940,783 47,302 3

19,760 941,00 47,00 1005,402 50,217 o 3 3

S080000000080800040000000RRRANTNRRERRRERRRREREY =z 680.} -

& 3

< 3

o b 3

~ b 3

FITTED < 3

eeods = ss0 L 3

NUCLEAR TEMP, = 1,292 PLUS*BR-MINUS ,038 MEV : x ‘t ]

ASYMPTBTIC (N,2N) CROSS SECTION = 996,20 PLUS=BR-MINUS 26,73 MB X 3 3

o F3 3 3

~N b r

. 3

Z ol 3

< 3 3

RELATED DATA b E i
cscrcaseanee

NBN=-ELASTIC CR@SS SECTION AT 14,2 MEV = 1527.99 MB 3

(Ns2N) THRESHBLD = 11,70 HEV - 330.}- e

{N,3N) THRESHBLD = 20,10 MEV 4 3

THIS 1SBTGPE HAS 38 NEUTRENS, 32 PRBTONS, (MASS = 70) b - ]

NEUTRON EXCESS PARAMETER =. ,08571 o 20F FEHED %MT . 3

RATIO BF ASYHPTBTIC (N.2n) Te 14,2 MEV NON-ELASTIC : 3

16520 PLUS~BR<MINUS 40175 3 - ¢ EXPERIMENT, 3

TeSORT(N) & 7,964 . TeSORT(A) = 10,810 ) . ) l'ln;:- o ADJUSTED EXPT._:.

ERRRR 1234 ERRO .318 t . B

; f | | 3% :

' 0. L 1 ] i 1 1 L l
18

i 12 13 1% 19 20

N
-

1s_ 18 17
ENERGY(MEV)

1100, grevrerrTTTTTT T TR TR T

GE-70 P 61 (588)

GE=70 FREM REF, P 61 (%88)

Ml bbbttt L LT T T YT T P T YT T YT LYY VY PRV Y Py

ENERGY N, 2N CRESS SECTIBN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR 9%. A = 7.499%_4g3 MEV!
evenseidens vestnssssassae 9 =
379.00 379,000 11,000 3 OubN. 2N) = 1055.2233.0 MB
61,00 481,000 14,000 E
509,00 509,000 15,000 880.F G N 2N) =.691%,022
508,00 15,00 508,000 15,000 TGl
607,00 18,00 608,132 18,034 3
621,00 19,00 624,121 19,096
664,00 20,00 669,281 20,159 F
716,00 21,00 723.180 21,211 3
681.00 20,00 689,112 20,238 m.r
L8B3, UV Az, 0v 871,768 43,434 3
895,00 45,00 940,783 47,302 ]
941,00 47,00 1005,402 50,217 3

LA I Y Y Yy Y Y Y Y P Y Y Y P Y Y Yy}

FITTED PARAMETERS

seas (XXX Y Y

LEVEL SPACING = 7,499 PLUSe@R-MINUS ,493PER MEV )
ASYMPTOTIC (N,2N) CROSS SECTION » 1055,25 PLUS»OR=MINUS 33,02 MB

\AAAARASRALARAARAS S

L1

O (N, 2N)-MILLIBARNS
g

RELATED
.o

. N
NBN=ELASTIC CR@SS SECTION AT 14,2 MEV = 1527,99 MB
(Ns2N) THRESHOLD B 11,70 HEV
(Ny3N) THRESHBLD = 20,10 MEV 330.

THIS ISPTOPE HAS 38 NEUTRONS, 32 PRETONS, (MASS = 70)
NEUTRBN EXCESS PARA”E‘TER s .,08571

IFSTTUTTUCI RYRVESUUTI FUUTUTTUTI FRUUUTE TR SUUTETURTE FURTETETEY FURTTUUTE FUUOL

 RARRSSS

FITTED  DATA

220. .

RATIZ BF ASYMPTOTIC (N,2N) T3 14,2 MEV NBN-ELASTIC LINE POINT ]
16906 PLUS-BR-MINUS - ,0216 3 — ———~ ¢ EXPERIMENT 3

. . <4

N/SPACING & 5,067 A/SPACING = 9,335 : g o ADJUSTED EXPT.J
. ERROR 333 ERROR 614 10.f E
. ] 3

0 F 1 \ 1 1 i ! 1 3

i1 12, 13 4 18 19 20 2

15 16 17
ENERGY(MEV)
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1700

GE-76 S 70

GE-7s  .,.FRUM REF, S 70 . !
480000000 R0RRE0RDRsRS s aReR PRt aRRtse 1530
ENERGY N,2N CROSS semmgnme)“ . T =1.735:.102 MEV
(MEV) MEASURED, ERR ADJUSTED, ER
e T Y L OufN.2N)= 1521.5293.4 B
12,400 737,00 13,00 737,000 13.000
13,000 1000,00 180,00 1000,000 180,000 G -ZN)__. 859+ .059
14,000 1160.00 130,00 1160.000 130,000 1380.5 ¢ 14.2) - .
14,700 1170,00 140,00 1179,073 141,086 : €
15,500 1320,00 150,00 1345,293 152,874
16,000 1200,00 200.00 1230,854 205,142

D30 aresste0sRnont00a00essesctanetasutannrpsated

1190}

FITTED PARAMETERS

as sesesesnse

NUCLEAR TEM = 1,735 PLUS=OR-HINUS ,102 MEV

ASYMPTOTIC (u 2N) CROSS SECTION = 1521,50 PLUS-BR=-MINUS 93,38 MB

1020.

T

850.F
RELATED DaATa

sbosgoesessn

NON-ELASTIC CRASS SECTIAN AT 14,2 MEV = 1585,73 H8
(N, 2N) THRESHeLD = 9,57 MEv

CN,SN) THRESHALD = 16.14 MEV

THIS 1S@TZPE HAS 44 NEUTRONS, 32 PRATONS, (MASS = 760

O (N, 2N)-MILLIEARNS

NEUTRUN EXCESS PARAMETER = ,15789 .

T

8iu.
RATIA BF ASYMPTATIC (N,2N) T3 14,2 MEV NON-ELASTIC
L9595 PLUS-2R=-MINUS .0589

TeSORT(N) = 11,509 TeSQRT{A) = 15,125
ERRUR 677 ERRER 889 340.

Yrrrrer

FITTED  DATA
LINE POINT

. ———— o EXPERIMENT

b ———— o ADJUSTED EXPT,
170.

N FETTTTT TV PUCTUTTINN ITUTUTOUTI FITTETETVY FVSURTUUS FENCUNRUwY B

N : 3|

asaaasaals

o 1 I 1 | asls 1 1

9 10 11 12 13 14 1S 16
ENERGY(MEV) ’

-
~

GE- 76

seesesasesennss .
ENERGY Ne2N CROSS SECTIAN (mMB) 1710,

(MEV) MEASURED, ERR ADJUSTED., FRR - = 3.297+.509 MEV!

8000 aRER RN QRGN AR N QBN RBRER Rt ERRNRRRRAS —

12400 737,00 13.00 737,000 13,000 TN, 2N1=1722.32150.0 M8
13,000 1000.00 180,00 1000.000 18n.000 ' 2N

14,000 1160,00 130,00 1160,000 130,000 1520 ‘“&u—l 086,095
14,700 1170,00 140,00 1179,073 141,086 qL14.2)

15,500 1320,00 150,00 1345,293 152,874
16,000 1200,00 200,90 1230,854 205,142

e RREOIRNOEt R NENO0RNR00800 0000400000 ERERRNS

1330.

FITTED PARAMETERS

stedocsostascrere .

LEVEL SPACING = 3,297 PLUSePR-NINUS ,509PER MEV

ASYMETOTIL (N,2N) CRQSS SECTIoN = 1722,35 PLUS-@R-MINUS 350,00 MB

1140,

TIETTTTTYY

RELATED DATA

sa8s8c0R0ReS

HNON-ELASTIC CRBSS SECTioN AT 14.2 MEV =°1585,73 M8
(N,208) THRESHALD = 9,57 MEV

(N, 3y THRESHOLD = 16,14 MEV

I RARARAR SRS ns

O (N, 2N)-MILL IBARNS
3

THIS ISUTUPE HAS 44 NEUTRONS, 32 PROTONS, (MASS z 76)
NEUTRON EXCESS PARAMETER = ,15789

RATIB 9F ASYMPYATIC (N,2N) T@ 14,2 MEV N@NeELASTIC 5170.
1.0862 PLUS"I!R-NINUS 10946

N/SPACING = 13,345 A/SPACING 2 23,051
ER

ROA  2.060 ERRBR 3,359 FITTED DATA

LINE - POINT
— ~—— o EXPERIMENT
o ADJUSTED EXPT.

g

O (T T YT T Y PR T R T YT TTTYTY

8

3

Povre | ala aalas asala 1 ;

13 14
ENERGY(MEV)

e



¥ 67 (1871)

seen

ENERGY N.2N C ECTioN (MB) .
(MEV) EASURED, ERR ADJUSTED, ERR
sscsesss SRsacsenetesttensnneRRcRES
13,390 39,00 974,000 39,000
13,640 41,00 1024,000 41,000
13,780 43,00 1084,000 43,000
14,110 46,00 1154,0u9 46,000
14,440 45,00 1127,250 45,170
14,590 1178,00 47,00 1185,175 47,286
14,860 1334,00 53,00 1347,515 53,537
14,9 00 1454 57,661

ssesessnes ssasese

FITTED PARAMETERS

sassccesceceseses

NUCLEAR TEMP, 2,441 PLUS=OR- MINUS 518 MEV

ASYMPTOTIC (N,2N) CROSS SECTION = 2061,09 PLUS-BR-MINUS 419,48 MB

RELATED DATA
caevecessees
NOM=ELASTIC CRPSS SECTION AT 14,2 HEV = 1585,73 MB
(N,2N) THHESHALD = 9,57 MEV
(N,)3N) THRESHELD = 16,14 MEV
THIS 1SBTOPE HAS

44 NEUTR2NS, 32 PROTONS, (MASS'z 76)

NEUTRMN EXCESS PARAMETER = ,15789

RATID BF ASYMPTBTIC (N,2N) T4 14.2 MEV NGN<ELASTIC
. 1,2998 PLUS=BR-HINUS  ,2645

TeSQRT(N) = 16,192 ToSURT(A) = 21,280
ERKUR 3,436 ERRCR 4,518
. .
GE-76 +oFROM REF, 8 67 (1871)

.....I...C...Q.I..Q....Q.......................
ENERGY N,2N CROSS SECTIBN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR

svedbeciveovennives soessvresiievinIritovitbon

13,390

974,00 39,00 974,000 39,000
13,040 1024,00 41,00 1UZa,U00 41,0U0
13.780 1084,00 43,00 1084,000 43,000
14,110 1154,00 46,00 1154,000 46,000
14,440 45,00 1127,250 45,170
14,590 47.00 1185.175 47,286
14,860 53,00 1347,515 53,537
14,960 0 1454,669 57,661

FITTED PARAMETERS

secasscsascnsnses

LEVEL SPACING = 1,459 PLUS~BR-MINUS ,827PER MEV

ASYMPTBTIC (N,2N) CRBSS SECTIBN o 2663.73 PLUS-@R-MINUS 844, 19 MB

RELATED DATA
AT TR Y Y Y]
NON=EL ASTIC CRASS SECTION AT 14,2 MEY = 1585,73 mB
(N;2N) THRESHBLD = 9,57 ME

(N,3N) THRESHALD = 16,14 nEv

THIS ISOTOPE HAS

44 NEUTRONS. 32 PRBTONS, (HASS s 76)

NEUTR@ON EXCESS PARAMETER = ,15789

RATI® @F ASYMPTBTIC (N,2N) T@ 14,2 MEV NON=ELASTIC
1,6798 PLUS-BR=-MINUS - ,5450

N/SPACING =
ERRUR

30.498
17,094

A/SPACING = 52,090
ERRBR 29,526

117

ENERGY(MEV)

T L Aatat Maddaaa sy ot SR
E GE-76 0 67 (1871) ]
3 3
ZOE T = 2,441,518 MEV 3
N 2N) = 2061.14419.5MB E
N, 2N) ]
ZME G4 14. 2) =1. 3003 265 3
1750.F 3
2 1sa0.b é
£ ;
o 3
3 ok :
1250 3
iy 3
& ¢ E
Z 1000.F 3
o ]
750.F . é
F FITTED DATA 3
sa0.¢- LINE  POINT E
———~ ' EXPERIMENT 3
] o ADJUSTED EXPT.]
250.1 E
O.E b $aaaa) [T 3 d ‘ALLA.E
g 10 11 12 13 14 18 16 17
ENERGY( MEV)

3500, prerrrrrTTTTT T T
E GE-76 0 67 (1871) E
SOL A = 1.4592.827 MEV! E
-E OGN, 2N) = 2663.72864.2 MB E
G 2N) 3
2880.: qu 2) =1.680%.545 -:
E j
2520. 3
E E
2 2180.F =
g ;
g | :
4 f ]
= 1800.F 3
x L 4
A 3 b
g a
ff 1uuo.§ =" é
o f
080.f .
E ITTED  DATA ]
0.} LINE  POINT E
: ———— + EXPERIMENT 3
0 ADJUSTED EXPT.]
360.F 3
F 3 i
0 E“ 1 aasasalsa Rosasasasal .-
‘9 10 1 12 13 M 15 16 17
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A5-75 +vofRUM REF, D 71

BN 0e0000000008000000000000 0000 ERRRRRR0RRRY

ENERGY N,2N CRPSS SECT[ON (MB)
(HEV) MEASURED, ERR ADJUYSTED, ERR
G800 0N ARIROTEINOIINRENIPNONRRRNNRIGEBOBNRRORRS
13.020 955.00 15,00 955,000 15,000
13,360 890,00 6,00 890,000 6,000
13,900 955,60 21,00 955,000 21,000
14,479 1027,00 10,00 1031,411 10,043
15,060 1109,00 14,00 1123,613 14,184
15,880 1299,00 19,00 1330.762 19,465
16,510 1312,00 20,60 1354,427 20,647
17.320 1245,00 186,00 1296.762 193,733
17,780 1321.,00 122,00 1382,299 127,661

28000 040000000000R0000000000000 000000 R0RsRs

FITTED PARAMETERS

ePo®scasebestaneds

NUCLEAR TEMP, = 1,269 PLUS=BR-MINUS ,138 MEV

ASYHPTOTIC (n,2M) CRUSS SECTION = 1316,63 PLus-aR MINUS

RELATED DATA
cesescoasses
NON=-ELASTIC CR2SS SECTIAN AT 14,2 MEV = 1576,28 M8
(N, 20) THRESHZLD = 10.38 MEV
(N,38) THRESHALD = 18,46 MEV
THIS ISETOPE HAS 42 NEUTRONS,

33 PROTONS, (MASS = 75}

NEUTRON EXCESS PARAMETER = ,12000

RATID ©F ASYMPTOTIC (N,2N) Ty 14,2 MEV N@N-ELASTIC

+8353 PLUS~@R-MINUS 0567
!-SQHT(u&,f R.224 TeSHATIA) & 10.990
: EHRER .894 ERROR 1,195
as$-73 - ,,FROM REF, D 71

A il PR XL Y YT P Y Y N YL Y P P Y Y P Y Y YY)

ENERGY

N,2N CRUSS SECTIUN (MB)
HEASURED, ERR AQUUSIED, ERK
L L L T R I R R T T TR R LT A T Y

95%,00 15,00 955,000 15,000
890,00 4,00 890,000  6,UU0
955,00 21,00 955,000 21,000
1027,00 10,00 1031,411 10,043
1109,00 14,00 1123,613 14.184
1299,00 19,00 1330,762 19,465
1312,00 20,00 1354,427 20,647
1245,00 186,00 1296,762 193, 733
13231,00 122,00 138

dbaslsscescessses Ssedesadsnss s

FITTED PARAMETERS
XYL XY

LEVEL SPAGING = 7,280 PLUS~DR=-MINUS1.681PER MEY

ASYMPTQTIC (N,2N) CROSS SECTION = 1387,97 PLUS-BR=MINUS 110,53 M8

RELATED DATA
cessscsssove

NON~ELASTIC CRESS SECTION AT 14.2 MEV = 1576,28 M8

(N,2N) THRESHALD = 10,38 MEV
(N 3N) THRESHALD = 18,46 MEV
THIS ISBTOPE HAS 42 NEUTRONS, 33 PRUTONS, (MASS a 795)

NEUTRBN EXCESS PARAMETER = ,12000

RATIQ OF ASYMPTOTIC (N,2N) T9 14,2 MEY NON-ELASTIC
+8805 PLUS-ZR=-MINUS 20701

A/SPACING =
ERR@R

N/SPACING =
ERROR

S5.769
1,332

10,302
2,379

89,43 M8

ILLIBARNS

O (N,2N)-M

O (N, 2N)-MILLIEARNS

_
©

1600, prrrerrrrrprrr T T T T
AS-75 D T1 3
WL 7 = 1.2692.138 MEV ‘3
E N 2N)= 1316.6289.4 MB % ]
2N ]
1280.F _‘%Tti_zi -835+.057 % 'j
r i
1120.F -3
t 3
F , E
960.1 %
00.F :
1
su0.b é
qan.E j
] FITTED  DATA ]
il LINE  POINT T
s ———= « EXPERIMENT 1
D ADJUSTED EXPT.J
1R0.F 3
: 3N ]
- 3
U J§ 1 aaaaaad J 1 I asl 3
io 11 12 14 15 1 18
ENERGYCMEV)
L e M b e s L
] AS-75 D T1 ]
MOE A = 7,280 1,681 MEV! - E
E O 4N.2N>= 1388.0¢ 110.5 MB ]
[ 2N 3
1260.f —‘{%2—) =.881+.070 =
naf 3
o 5 :
so0.f 3
ow0.f 5
5 ]
w0}
3 FITTED DATA ]
0.t LINE  POINT E
3 ———— + EXPERIMENT  j
E a ABJUSTED EXPT.]
160. =
i 3
O.E i 1 1 I L A
10 11 12 i 18 187

14 18
ENERGYCMEV)



AS=75

+ooFROM REF,

868 (2891)

B00000DRPR0C00RS000R000Re R RR0R0ROBR0RRBRREEY
ENERGY
C(MEVY

N, 2N CROSS SECTIGN (MB)
MEASURED, ERR

ADJUSTED,

Rs0ssstenctosntenetonater

749,00 48,00 749,000 48,000

825,00 35.00 825,000 35,000

1018,00 65,00 1018,000 65,000

1109,00 71,00 1120,687 71,748

1123,00 72.00 146,588 73,512

1181.00 76,00 1216,316 78,273
74.00 1207.092

74,00 1219,764

FITTED PARAMETERS

0RBBDBRELOURvRREy
NUCLEAR TemMp, = 1,346 PLUS-BR=-MINUS

1063 MEV -
ASYMPTUTIC (N,2M) CR@BSS SECTiON = 1273.40 PLUS-BR-MINUS 34,71 NB

RELATED DATA

cosesesosasse

N@N=-ELASTIC CRBSS SECTINN AT 14, 2 MEV = 1576,28 .MB

(N,2N) THRESHOLD = 10,38 MEV

(N,3N) THRESHBLD = 18,46 MEV

_THIS [SUTOPE HAS 42 NEUTRONS, 33 PROTONS,
NEUTRAN EXCESS PARAMEYER = ,12000

(MASS =

RATID OV ASYMPTATIC (N,2N) T8 14,2 MEV NBN-ELASYIC
,8079 PLUS-OR-MINUS  ,0220
TeSORT(N) = 8,723 T®SORT(A) = 11,657 .
ERKOR .408 ERRER 1546
AS=?5 ,,,FROM REF, B6B (2891)
..IS'.D.0........l.........ll...l....l.l.......
ENERGY N, 2N CROSS SECTIBN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
Bep RN RN IR IP IR RTRERARCRRRenatensOERS
12,940 749,00 48,00 749,000 48,000
13,510 825,00 35,00 825,000 35,000
14,100 1018,00 65,00 1018,000 65,000
14,880 1109,00 71,00 1120,687 71,748
15,620 1123,00 72,00 1146,3588 73,512
16,310 1181,00 76,00 1216,316 78,273
17,230 1160,00 74,00 1207.,092 77.004
18,020 1143,00 100 1219,764

desosscascssnesospeese

FITTED

PARAMETERS

Sssospscces

csecasutosecnecs

LEVEL SPACING = 6,739 PLUS=BR=MINUS ,751PER MEV
ASYMPTOTIC (N,2N) CROSS SECTION a 1326,57 PLUS~DR=MINYS

RELATED DATA

asesesnspane

NON<ELASTIC CRESS SECTIGN AT 14,2 MEV = 1576,28 MB

10,38 MEV

(N, 8n) THRESHPLD =
= 18,46 MEV

(N, 3N) THRESHHLD
THIS 1SATBPE HAS

42 NEUTRONS, 33 PROTANS,

NEUTRON EXCESS PARAMETER = ,12000

(MASS &

RATIO OF ASYMPTETIC (N,2N) TO 14,2 MEV NON-ELASTIC

JB416 PLUS=PR-MINUS  ,0298
N/SPAGING = 6,232 A/SPACING = 11,129
ERRYR 1695 © ERRBR 1,240

75)

75)

47,01 HB

O (N, 2N)-MILLIBARNS

C (N, 2N)-MILLIBARNS

1400. R e aa aaaaad e s s
: AS-75  BBB (2891) 3
1280-F .7 = 1.346+.063 MEV E
; OufN.2N)Y= 1273.4£34.7 M ]
3 TfN. 2N) ]
1120.2'- q-‘-‘llq.z) =.808t.022 _;
w0.f 3
su0.f 3
700.E é‘
se0.F 3
] 3
420.F E
FITTED DATA ]
0. LINE  POINT 3
. ==——— « EXPERIMENT }
o ADJUSTED EXPT.J
140, E
3 ]
0. 1 1 1 i 1 1 1 E
10 1 12 14 15 17 10 18
ENERGY(MEV )
R i il it i Wsianad i Mt il st
E AS-75  B6B (2891) ]
170 A = 6.739+.751 HEV! E
b ON.2N) = 1326.6247.0 M - 3
E TN, 2N 3
120.F "l"i 2)° =.842+.030 3
: ]
E 3
380.F 3
wof 3
: @
nn.E é
E i
860 3
wl
E Fméo DATA i
L LINE  POINT 3
——~— o« EXPERIMENT
b a ADJUSTED EXPT.]
IMO.E 3
3 3y ]
: ]
0. i 1 1 1 1 3
10 11 12 17 11 19

14 15
ENERGY(MEV)

119
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e s e s e N A Mkt

AS-7S P 61 (S88)

ASe75 P 81 (588)
scssensane XX YYY YT TT R XL T Y I 1260.

E N,2N CRBSS SECTION (MB) T = 1.248.052 MEV [ S

(MEV) MEASURED, ERR ADJUSTED -

O bN- 2N)= 1310.1235.1

IR R Yy Sy Y YT Y Y Y Y YY) sscscsssensss
12,130 515,00 21,00 515,000 21,000 o-
13,400 907,00 36,00 907,000 36,000 1120
13,690° 991,00 40,00 991,000 40,000 . .

14,010 1070,00 43,00 1070,000 43,000
14,310 1113,00 45,00 1114,968 45,080
14,660 1149,00 46,00 1157,656 46,347
14,930 . 1123,00 45,00 1135,664 45,507
16,500 1210,00 61,00 1248,983 62,965
17,950 1143,00 57,00 1197,995' 59,743

RN RNENNNNNE0000800R0NeNR0sE0RRLRRINDRRORRRS

M RAAASASARS RARARARARA RARRSARASS Rass

TV TI FTSUSTUTVE FURTUTUTUL FTVUTTTINI FUUTVITTTI STUTETETUL FYUTTUUTRU ST UTTL

2 su0.
FITTED PARAMETERS x
ss0secssRenInstse o
NUCLEAR TEMP, = 1,248 PLUS-BR=MINUS ,052 MEV :
ASYMPTBTIC (N,2N) CROSS SECTION = 1310,14 PLUS=@R=MINUS 35,07 ®B 3
= mn.E
AL -
] L
A t
Z 3
i ~ E
RELATED DATA Z ssob
Ty ~ <
LASTIC CRESS SECTIUN AT 14,2 MEV = 1576,28 MB b b
(Ns2N) THRESHOLD = 10,38 MEV E
(N:3N) THRESHOLD = 18,486 MEV b
THIS ISBTEPE HAS 42 NEUTRONS: 33 PROTONS, (HASS = 75) 420.¢
NEUTRON EXCESS PARAMETER = ,12000 3
RATI® @F ASYMPTBTIC (N,2N) T 14,2 MEV NBN-ELASTIC 1 FITTED  DATA
.B312 PLUSOR-MINUS  .0222 260.¢ LINE  POINT
TeSURT(N) = 8,088 TeSURT(A) = 10,808 . o ———— « EXPERIMENT 3
-ERRER 7 ERROR 450 L ‘ . 3
BlwoR 33 ' 3 ——— 0 ANNISTED EXPT
140.F 3
b E U
o Liaass 1 1 1 1 I 1
io 11 12 1 18 19

14 15
ENERGY(MEV)

aS=73 . ,.FR@M REF, P 61 (588) AS-75 P 61 (588)

PROS0RCL00RPPIRRRRNORBRNRSNEROEITRcORERRRANERS o
ENERGY N,2N CR@SS SECTIAN (MR} 1350

{MEV) MEASURED. ERR - ADJUSTED, ERR A = 7.379¢.889 MEV"!

BRs8iaidanciganisnan, sSansey 2 =
12,330 . 515,00 21.00 515.000 21.000 F O,{N.2N>=1380.6259.0 MB -
13,400 v07.00 36,00 Y07,000 36,000 s GAN. 2N
13,690 991,00 40,00 991,000 40.000 1200.F 11.2) =.876%.037
14,010 1070.,00 43,00 1070.000 43,000 't Gt
14,310 1113.00 45,00 1114,968 45,080 4
14,680 1149,00 46,00 1157,656 46,347 9
14,930 1123.00 45,00 1135.664 45,507 k
16,500 1210,00 61,00 1248,983 62,965 '
17,950 1143,00 57,00 1197,995 59,743 1os0.
PRNNBBENNGIRRBNBRRRARGROITONOSRR0ReesRNRtsRREss
K 17 3
FITTED PARAMETERS Z 900.F
YeUeQOROORRYRRReS % . 4
LEVEL SPACING © 7,375 PLUS=BR- nmus L BBIPER MEV P F
ASYMPTBTIC (N,2N) CROSS SECTION = 1380.60 PLUS-OR=MINUS 59,02 MB 3 -
2 mf
x 't
A £
=z L
RELATED DATA & :
ssaccessnnes Z go0.F
NON-ELASTIC CRESS SECTIBN AY 14,2 MEV = 1576,28 n8 ~ .
(N, 2N) .THRESHALD = 10,38 MEV b
(No3N) THRESHALD 2 18,46 MEV
THIS ISBTPPE HAS 42 NEUTRENS, 33 PROTONS, (MASS s 75) 4so,

NEUTRAN EXCESS PARAMETER = ,12000

AATI® OF ASYMPTOTIC (w,2M) TO 14,2 MEV NON=BLASTIC
28759 PLUS=OR=-MINUS 0374

 RARARARARS RaRL RS

FITTED  DATA

300.
N/SPACING 3 5.692 A/SPACING = 10,164 4 LINE POINT
RRAAR . ARe BRRAR 1.223 ] ———— o EXPERIMENT
E o ADJUSTED EXPT.
1S0.
E 3
F .
0 1 Aassas, 1 Loss 1 1 " L Add 1 h]
io 11 12 13 14 15 16 17 10° 19

ENERGY(MEV )
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a
860. Qrrrrrrrrrprrrrrrverprrerromy Y v

SE-T4 B 72 (-)

SE+74 v+ FRQM REF, B 72 (e}

1000000000000 0000000000000000000000000000 ™

JERGY N.2N CROSS SECTIBN (MB) . T = 1.741£.049 MEV
1EV) MEASURED, ERR ADJUSTED, ERR

etesenseesassansirasassasessinresrerssanase GuN.2N>=831.0£20.3 B
14580 155,00 23,00 © 155,000 23,000 L2N)

14,310 00 36,00 81,502 36,064 =530t
14,820 368,00 50,00 371,580 50,487 68s. Qe 530%.013
15,350 423,00 30,00 430,399 30,525 ‘

15,930 501,00 61,00 513,718 62,549

16,410 575,00 77,00 . 593,108 79,425

16,920 603,00 36,00 625,657 .

17,550 655,00 74,00 684,185 602,

18,220 6 6 713,888

ssssssscssscae

S88000000 000000ttt RERRERS

S16.
FITTED PARAMETERS
sestssssncnsnnans .
"NUCLEAR TEMP, e 1,741 PLUS-@R~-HINUS ,049 MEV
ASYMPTOBTIC (N,2N) CRYSS SECTI@N = 830,97 PLUS*DR-MINUS 20,34 HB

RELAYED Dava

asodnsenneae

NBN=ELASTIC CRPSS SECTIBN AT 14,2 MEV & 1566,77 MB
(N,2N) THRESHOLD = 12,23 MEV

(N,3IN) THRESHBLD = 21,00 MEV

O (N,2N)-MILLIBARNS
g B

THIS ISBTAPE HAS 40 NEUTRONS, 34 PHDTONS, (MASS = 74) 2s8.
NEUTKYN EXCESS PARAMETER = ,081048

RATIO BF ASYMPTBTIC (N,2N) TO 14,2 MEV NUN=ELASTIC
,5304 PLUSS@R-HINUS — ,0130 : 172. FHLED %mr
TeSORT(N) = 11,011 TeSQRT(A) = 14,977 :
ERR2R ,310 ERROR 422 ~—~— o EXPERIMENT
: . o ADJUSTED EXPT.
8.
0.

970. 0
. 3
SE<74  ,,,FROM REF, B 72 (=) t SE-74 B 72 (-)
..........l......................'.Q..........' E
ENERGY N,2N CROSS SECTIBN (MB) : 873.0 .
(MEV) MEASURED, ERR ADJUSTED, ERR T A= 3.928:.213 MEV!
......'..’..........................’........Q'. :
13,560 155,00 23,00 155,000 23,000 b OfN.2N>=1943.0225.1 MB
14,310 281,00 36,00 281,502 36,064 : 2N) :
14,820 368,00 50,00 371,500 50,487 [ Q- = 602%.016
15,350 423,00 30.00 430,399 30,525 - e QI .
15,930 $01.00 61,00 513,718 62,549 E
16,410 . 575,00 77.00 593.106 79,425 b
16,920 603,00 36,00 625,657 37.353 3
17,550 655,00 74,00 684.185 77.297 4
18,220 679,00 64,00 713,888 67,2088 679.0¢
BOOE RGNNSO BNRPIORIRtBOENENIORNERRBE RO BERt R sBEY E
3
FITTED PARAMETERS [%2] E
XY TYYY YT RT TY YT IS E m'd. 4
LEVEL SPACING = 3,928 PLUS-BR-MINUS ,213PER MEV . = 1 /
ASYMPTRTIC (N,2N) CR@SS SECTIUN = 942,95 PLUS=BR-MINUS 25.08 MB @ E
. 3 E
-
= 488. ¢~ 4
A ] /4
RELATED DATA 4 3
essssnsnseee - 9
NBN-ELASTIC CR@SS SECTION AT 14.2 MEV = 1566,77 M8 =z 333-4.‘
(Ns2N) TARESHGLD »  12,¢3 MEV I 3
(N,3N) THRESHLD = 21,00 MEV b <
THIS ISBTUPE HAS 40 NEUTRBNS, 34 PROTONS, (MASS & 74) s
. zo1.if
NEUTR@N EXCESS PARAMETER s ,08108 uE
RATIQ OF ASYMPTBTIC (N,2N) T@ 14,2 MEV NEN-ELASTIC E -
16018 PLUS=AR-MINUS 0160 F FITTED DATA
N/SPACING 5 10.183 A/SPACING = 18,839 1.4 LINE  POINT
ERRAR  .552 ERROR 1,022 3 — ——— o EXPERIMENT
3 o ADJUSTED EXPT.
97.!1;—
2 ?
. o 9 N L ! ) ) soal i 1
. 12 13 14 15 18 20 21

16 17 18
ENERGY(MEV )
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SE-T4

A 69 (2366)

SkE-74 ..FROM REF, A 69 (2366)

sse oaoo.ooooob-..oa.ooo..oo.uoo..' 1n1.

tesstannsas
ENERGY N,2N CROSS SECTIOwN (naéR T =1.185%.153 MEV
(MEV) MEASURED =
esececsass CAN.2N) = 722.5160.2
13,710 7.90 233,500 7.;00 L2N)
14,170 12,30 331,900 12,300 G 2N _ t
15,020 11.50 516,798 11,646 . 632. af14.2) ~-161+.038
15,220 9,00 573,939  9.1a1
15,930 8,10 588,674 8,306
16,270 12,20 511,681 12,563
16,610 17,10 695,106 17,680

13,20 668,096 13,722 53,

31,20 6 75 32,600

S2a00s000sesstsscsetsRRttRe

4.

FITTED PARAMETERS

ssessessseseuscec

NUCLEAR TEMP, = 1,185 PLUS-@R-MINUS ,153 MEV .

ASYMPTRTIC (N,2N) CROSS SECTION = 722,47 PLUS-BR-MINUS 60,21 MB

RELATED DATA

asoasssseves

NBN-ELASTIC CROSS SECTIBN AT 14,2 MEV © 1566,77 MB

(N,2N) THRESHOLD = 12,23 MEV . ;

T (N, 2N>-MILLIBARNS
w
s &

(N,3N) THRESHOLD 21,00 MEV
THIS ISOTOPE HAS 40 NEUTRONS,. 34 PRATONS, (MASS 2 74) 237,
NEUTRON EXCESS PARAMETER = ,08108 ’
RATIU ©F ASYMPTOTIC (N,2N) T4 14,2 MEV NON-ELASTIC :
.4611 PLUS-GR-HINUS  ,0384 158 FITTED = DATA
: . | TNE POTNT
*SGRT = 70498 TeS0RT(A) = 10,194 -
TRtRTIN : Tl ERROR 1,316 ———— o EXPERIMENT
o ADJUSTED EXPT,
T9. . .
3
n 1 1 1 i ] 1
12 13 14 15 18 17 10 19 20 21
ENERGY(MEV )
850. On
Sk=74 ., FROM REF, A 69 (2366) i SE-74 A 69 (2366)
L Y L Y Y Y Y Ty P S T Y Y Y Yo 9 ’ )
ENERGY N.2N GRASS SFCTIAN (M) 765.0
(MEV) MEASURED: ERR ADJUSTED. ERR P A =9,03812,611 MEV'!
S88saat PRt RARERREO RGOS - -
7,90 233,500 7,900 E OGN.2N>=768.7281.0 MB _—
12.30 331.900 12,300 - b O 2N)
11,50 516,798 11,646 80.0k QublN- 2N 4git.052 -
9,00 573,939 9,141 X gfiv.2y . -
8,10 588,674  8.306 E
12,20 511,681 12,563
17,10 695,106 17,680 E
13,20 668,096 13,722 3
31.20 83,975 32.600 . 595.0C
L Y Y YTy T YTy PR T T T TS PR Y Y T Y T T T L
) t
FITTED PARAMETERS Z 510.0F
sasnsissessssenos 4 L
LEVEL SPACING = 9,039 PLUS-BR-MINUS2.644PFR MEY = [
ASYMPTRTIC (N,2N) CR@SS SECTI@N = 768,71 PLuS-@R=MINUS 80,96 MB = <
: ] 4
= l!25.05-
A 4
z <
RELATED DATA ~ £
s feanse Z‘ <
NON-ELASTIC CRASS SECTION AT 14,2 MEV = 1566,77 MB Z s
(N:+2N) THRESHELD = 12,23 MEV o b
(N, 3N) THRESHOLD = 21,00 MEV E
THIS IS@TUPE HAS 40 NEUTRONS, 34 PROTONS, (MASS a 74) uE
255.0
NEUTRON EXCESS PARAMETER = .081na 4
RATI@ 8F ASYMPTOTIC (N,2N) T8 14,2 MEV N@N-ELASTIC b
4 - - 3
14906 PLUS-BRSMINUS  ,0517 0.l FITTED OATA
N/SPACING = ° 4,425 A/SPACING = 8,187 T LINE POINT
R o
ERRUR 1,294 ERRZR 2,395 ; —_——— o EXPERTMENT
E o ADJUSTED EXPT.
8s.0-
) 4
C.F 1 [T ) Livasiianal assal analisiss 1 1
12 13 14 S 19 20 2

16 17
ENERGY(MEV)



' ' 123

. ] TIO. Qrerrrrrrrvirr Y YRTTITTTTITITYYIY yreeerey

SE-T4 B 66 (28%%)

Ste74q v FREBM REF, B 66 '(2894)

Ba Al Y Y Y Y Y P Y Y Y Y Y Y Y YY)
iRGY N,2N CRBSS SECTIQN
) MEAsuRED. ERR ADJUSTE

BR800 0RRRGERS
300.00 22,00 . 300,000
472,00 47,00 477,170
540,00 45,00 556,266
608,00 50,00 632 774
639,00 53,00
662,00 55,00

T =1.277¢.062 MEV
GuiN.2N)=707.322.9 HB

q_‘_l:‘?g) =,451¢,015

FITTED PARAMETERS .

snccsnssasansvecse

NUCLEAR TEMP, 3 1,277 PLUS=BR=MINUS ,062 MEV . 2 482,
ASYMPTBYIC (N,2N) CRBSS SECTIeN = 707,30 Pgus-BR-HlNus 22,89 u8 &
[--]
. =1
3
. = 985,
RELATED DATA x
sseescasvecs z
NON-ELASTIC CRBSS SECTIZN AT 14,2 HEV = 1566,77 HB N
(N,2N) THRESHOLD = 12,23 MEV F3
(N,3N) THRESHBLD = 21,00 MEV ~ %08.
THIS ISBTUPE HAS 40 NEUTRONS, 34 PROTENS, (MASS = 74) o}
NEUTRPN EXCESS PARAMETER = ,08108
21,
RATIO OF ASYMPTOTIC (N,2N) TO 14,2 MEV NDN=ELASTIC
14514 PLUS=BR-M]NUS 0146
T en 1502 RSt R - FITIED. DATA_
: - ——— - o EXPERIMENT
o ADJUSTED EXPT. '
.
0 1 1 1
i2 13 14 15 16 17 18 19 20 21
ENERGY(MEV)
770.0
S€-74 ,,,FROM REF, B 66 (2894) 3 SE-74 B 66 (28%4)>
Q.......l..ll...lll.!...0.0..0..!......0.000.0. E "
ENERGY »2N CRBSS SECTION (MB) 693.0F
(MEV) MEASURED, ERR ADJUSTED, .ERR QE = 8.093*.843 MEV!
tecscscsecvescasss ctssssvesosen . . .
14,100 300,00 22,00 300,000 22,000 E o'n‘nN 2N>=T740.4+27.7 MB
14.980 472.00 47,00 477,470 47,515 < ,2N) =y
16,300 540,00 45,00 556,266 46,356 . . & .473*.018
17,200 608.00 50,00 632,774 52,037 616.0¢ q;gl‘i )"
18,000 639,00 53,00 670,443 55,608 3
19,600 662,00 55,00 704,154 . 58,502 g
LR Rl R R L T Y Y Y Y YRy Y Y Ry ] E
$39.Q
FITTED PARAMETERS [
esoscaccrerssnnes
LEVEL SPACING = 8,093 PLUS=DR=MINUS ,843PER MEV . [72] 9
ASYMPTATIC (N,2N) CRRSS SECTIDN = 740,40 PLUS-BR-MINUS 27,72 MB =z 952-“{
’ <
© Eo.
= 3
— b
- [
= 385.0
RELATED DATA = 9
covetesurens A E
N@N=-ELASTIC CROSS SECTION AT 14,2 MEV = 1566,77 MB 55 E
{N,2N) THRESHULD = 12,23 MEV . L
(NJ3N) THRESHALD = 21,00 MEV N Z 308.0¢
. z F
THIS ISBTGPE HAS 40 NEUTRENS, 34 PROTENS, (MASS s 74) b 4
NEUTRGN EXCESS PARAMETER = ,08108 : b
RATIO OF ASYMPTOTIC (N,2N) T@ 14,2 MEV NBN-ELASTIC 231.0- ;
, 44726 PLUS=@QR=MINUS  ,0177 d
.N/SPACING = 4,943 A/SPACING = 9,144 < .
ERRAR 515 ERROR 952 lsqd- FITTED DATA
3 LINE POINT
3 ——'—— o EXPERIMENT
; ' 3 o ADJUSTED EXPT.
n.4-
- 70. 1 2. 1 A 1 1 A | ). 1 iy
12 13 14 15 19 20 21

16 17
' . FNFRY( MEV S



124

! 1200. T T T T T T T T T
FROM REF, 8 67 (2888) BR-79 B 67 (2888) i
SAN0 080 eRRRRIRsIRRRGS :
N,2N CROSS SECTIBN (HB) 1000.F 2
(MEV) HEASURED, ERR ADJUSTED, ERR b T= .8042.054 :
9080600000 00000000000008000000000000000000000080 . . .
13,180 791,00 85,0u 791,000 85,000 AN, 2N) = 1012.5¢ :
:5.;60 837,00 89,00 837,000 69,000 J2N)
13,710 870,00 93,00 870.000 93,000 = t - -
13,980 912,00 98,00 912,000 98,000 - %0t qf14.2) -627 -
14,240 969,00 104,00 969,600 104,064
14,510 997,00 107,00 1001,701 107,505
14,760 968,00 103,00 976,111 103,863 9
15,530 993,00 106,00 1011,800 108,007
250 9 8 100,731 8401
seesesnse [YX I YYYY XY
g
FITTED PARAMETERS O b
NUCLEAR TEMP, = ,804 PLUS-BR-MINUS ,054 MEV <
ASYMPTOTIC (N,2N) CROSS SECTION » 1012,53 PLUS=BR-MINUS 23,08 MB =]
a2
3
T 600,
[]
A b
RELATED GATA 5
essdesssvene - .
N@N=ELASTIC CROSS SECTIBN AT 14,2 MEV & 1813,65 mp 3 480.¢
(N,2N)} THRESHOLD » 10,83 MEV b
(N,3N) THRESKOLD = 19,22 MEvV
THIS 1SOTBPE HAS 44 NEUTRENS, 35 PRATONS. (MASS s 79}
. 900:|:
NEUTRON EXCESS PARAMETER = ,11392 5
KATIQ ©F ASYMPYRYIC (N,2N) T8 14,2 MEV NEN=ELASTIC
<6275 PLUS-BR=NINUS 10143 m 3 FITTED OATA
TeSQRT(N) = 5,33 TeSORT(a) = 7,148 i3 LINE  POINT
ERRLR 1330 @RROR .00 - e - . EXPCARIMENT
g ADJUSTED EXPT.
120.p-
b
E
b
. - o 1 1 1 1 i i i i
o n 12 1915 18 1 18 18 20
. ENERGY(MEV)
1200 L) T LAl LA M 1 LI
8R=79 ., ,FRim REF, B 67 (2888) ! ! !
L P e e
ERERGY N, 2N CROSS SECTIaN (MB) BR-79 B8 67 (288BB)
(HEV) MEASURED, ERR © ADJUSTED, ERR 4 . :
000000000 00000000000000000000000000000000000000 : 1080.5
13,180 791,90 :b.cu gvx.oon 85,000 A = 19,984:3. 021
15,460 837.00 49,00 837,040 49,000 - 9 T
18,710 970,00 §3,00 870.000 93.000 O AN ZN) = 1U2Y. 22 ) ———
13,940 912,00 98,00 912,000 94,000 t CfN. 2N)
13,240 Y8y, 03 104,00 969,600 104,064 . 960.1 > =.6352 --—-—-——= .
14,510 997.an 107,00 10v1,701 107,505 : S qid.2)
14,760 968,00 103,00 976.111 103.863 4
15.530 993.00 104,00 1011,800 108,007 E
16.2%0 921,00 vE,00 946,668 100,731 4
Ssee0anstesetesenssatianstaestasstsseugtetosadse .t
840.}1
. . . n |
LEVEL SPaCIMh r19.984 PLUS=-OR=-MINUS3I,021PER MEV Zz T20.F
ASYMPTBTIC (M,2N) CR4SS SECTIQN = 1024,16 PLUS=-DR-MINUS 28,09 MB E
S .
=1
R <
= 600.F
r t
A
z [
HEN-ELASTIC CANSS SECTIUN AT 14,2 HEV = 1613.65 M8 ~N <
(N,2N) THRESHELD = 34,83 HEV = a
UNDSNY THRESHALD = 19,22 MEV X lleo.»:
4
THIS ISETVPE WAS 44 NEUTRONS, 35 PRAYONS, (MASS = 79) o 4
MEUTRAN EXCESS PARANETER = .11392 3
380.F
RaTly @F aSYMPTATIC (N,2N) Ty 14,2 MEV NBN=-ELASTIC
.6347 PLUS<CR-MINUS  ,0174
F
N/SPACING = 2.2n2 A/SPACING = 3.953 9
gRNQR 333 ERRON . .598 20.E FITTED  DATA
: LINE POINT
4
4 ———— o EXPERIMENT
4 D ADJUSTED EXPTY.
120.F :
3
0 1 1 Il 1 1 1 1 1

14 15 16 18 19 20
ENERGY(MEV)



BH=79
sseevsssnneesace
ENEKGY

. .
N:2N CRRSS SECTION (ND)

(HEYV) MEASURED, ERR ADJUSTED, ERR
r....n'...!.l.00.lQIQ...0.0.'.0"...0.....00000

13,390 745,00 18,00 765,000 - 18,000

13.460 821,00 18,00 821,000 18,000

13,860 843,00 36,00 843,000 36,000

14,020 866,00 12,00 868,000 12,000

14,160 920,00 30,00 920,000 30,000 o
14,350 933.00 15,00 935,151 15,038

14,590 997,00 14,00 1002,685 14,083

14,790 ' 1n13,00 14,00 1021.920 14,123
960 10 0 20,00 1048,640 20,224

900000000000000000000000000000000000000000000840

FITTED PARAMETERS .

0080008000000 00s

-NUCLEAR TEMP, & 1,195 PLUS=dR-HINUS ,u87 MEV

ASYHPTRTIC (N,2N) CRUSS SECTION = 1202,54 PLUS=DR-MINUS 52,96 Md

RELATED DATA

soecressesee

NAN=ELASTIC CRRSS SECTIUN AT 14,2 MEV = 1613,65 M8
(N,2N) THRESH@LD = 10,83 NEV

(N, 3IN) THRESHBLD s 19,22 MEV

THIS ISUTAPE HAS 44 NEUTRBNS, 3% PROTONS, (NASS a 79)
NEUTHUN EXCESS PARAMETER s ,11392

RATIV BF ASYMPTETIC (N,2h) TU 14,2 MEV NON=ELASTIC
« 7454 PLUS=PR-NINUS 0328

ToSORT(N) = 7.92? TeSQRT(A) = 10,621
ERASR 577 ERRY

R 773

AUJUSTED, ERR

escavnsessssse Sasssesssonnssseige

13,396 765.00 18,00 765,000 18,000
13,460 A21.90 18,00 821.000 18,000
13,860 Re3.,00 36,00 843,000 36,000
14,020 esK.0n 12,00 868,000 12,000
14,160 920,00 30.00 920,000 30000
14,350 933.00 15,00 935,151 15,035
14,59 997.00 14.00 1002.883 14,083
14,790 1613.0n 14,00 1021,926 14,123

7.00 1U48,640 22

Se8000%000000000s0000RRctsReRety

FITTED PahAMETERS

ssetostenssscneds

LEVEL SPACING 3 8,185 PLUS=@R<MINUS]1,291PER MEV

ASYMRTBTIC (N,2M) CAUSS SCCTION » 1281.20 PLUS“@RaMINUS 69,75 Mb

RELATED vaTA

ecssesscatrss

HEN=ELASTIC CPASS SECTIO.4 AT 14.2 MEV = 1613,65 m8
(Ns2N) THRESHALD = 10,83 MEV

(N, 3n) THRESHELD 2 19,22 MEV

THIS 1S¢TJPE HAS 44 NEUTRONS, 35 PROTENS, (MASS s 79)
NEUTRON EXCESS PARAMETER = ,11392

RaT)Ip of ASYHPYATIC (n,2K) To 14,2 MEV NON-ELASTIC
L7940 PLUS~BR-MINUS  ,0432

N/SPACING 3 €.389 A/SPACING = 9,675
ERHUR A%2 ERR3R 1,530

‘suo a L] Ll L) L L] L] L v Ll -
BR-79 O 67 C1871) 3
© WPE 7= 1.1951.087 MEV T
GN.2N) = 1202.8t53.0 M8 .~ _. — — = i
1040.f 3
a0 3
g 0.t 3
= 3
@ -
3 | 3
- iE 650.F E
z 3 3
~N :
Z af 3
]
3%0.F E
FITTED DATA ]
280.- LINE  POINY E
L ———=~ o+ EXPERIMENT ]
3 o ADJUSTED EXPT.]
130.1 3
E . w
t 3
%o 1 12 13 [T} 15 18 7 18 19 20
ENERGY(MEV)

1400. T T T T T T T Y LA
BR-73 0 67 (1871) ]
"20.F A= 8.16511.291 HEV E
a(N.2N>= 1281.2£69.8 MB o
TN 2N - i
nzo.f %a 7194¢.043 g E
E
. 980.F E
2] 3
g ™ 3
-< 4
2 E
| F 3
;E T700.F ?
& | :
=z SSD.E i
b b i
w20}
] 1
; FITTED  DATA §
e 3 LINE  POINT E
———~ o+ EXPERIMENT ]
o ABJUSTED EXPT.]
140, 3
. 3] §
9 " ]
0. 1 L L i L 1 L :

10 11 12 7 18

14 15 16
ENERGY(MEV )

125
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Br=79 ,+oFREH REF, K 60 (770)

EHEHGY N,2N CR@SS SECTYluNx (nb)
(HEV) MEASURED, ERR ADJUSTED, ERR
000060000 0000000009850000000000000000000000000
12,250 330,00 40.00 330,000 40,000
*13.,400 610,00 60,00 610,000 60,000
14,200 815,00 60,00 815,000 80,000
14,300 835,00 &0.00 836,288 ©0.,123
15,700 . 900,00 80¢,00 919,008 81,690
16,400 880,00 90,00 906,072 92,6066
17,450 £90,00 80,00 926,475 83.279

80,00 942,522

FITTLD PARAMETERS

NUCLEAR TEMP, 3 1,148 PLUS=JR=-MINUS ,051 HEV

ASYMPTBTIC (N, 7H) CHeSS SECTIcN &

RELATED DATaA
.

. . .
Nit.-ELASTIC CR2SS SECTION AT 14,2 MEV & 1613.65 M8
(he2N) THRESHOLD = 10,83 MEV .

(N 3N) THHESHELD = 19,22 MEv

THIS ]5ATuPE waS 44 NLUTHONS,
MEUTKEN EACESS PARAMETER x 11392

WaTly OF ASYMPTHTIC (H.2n) TE 14,2 My WON-ELASTIC

L6023 PLUS=CR=-M[.US 0150
TeSuUKT(N) = 7.615 TeSQHT(A) = 10,204
L LI L334 [*IE 453
BHe79 ., FRAM REF, K 60 (770)

BEESCLENGNTIEINGNIOELLNEILISRLLRNsINIRROORSRNSS
ENERGY
(EV)

N.2M CROSS SFCYIan fmu)

MEaSURED

40,00

610,00 60,00
815.00 80,00
435,00 &0.00
900,40 80.00
A80,00 90,00
490,00 80,00
900.00 80,00 942,522 83.780

SN0 ENE000s000000000000000s000000000 0000000

FITIED PAKAMETERS

ssctesssecosvaves

LEVEL SPACING ® 9,172 PLUS=BR-MINUS1,072PER MEV

35 PRUTONS, (MASS =

bAR]

ASYMPTOTIC (N,2N) CRESS SECTICN = 10006,19 PLUS«BR-M[NUS

KELATED bata

esccssoncrss

NON-ELAST|C €20SS SECTION AT 14,2 HEY ¢ 1A15.45 MR
TrHESH/LD 10.83 MEV

(r,2n)
(N 3M) THRESHILD = 19,22 MEV

ThIS ISOTLPE wAS 44 LEUTKANS, 35 PROTENS, (MASS «

NEUTKRBN RxCESS PARAMETER = ,11392

RATED @F ASYMPTBYIC (MA,2n) Ty 14,2 MEV NUN-ELASTIC
«6235 PLUS-UR-MINUS  .0221

N/SPACING &
ERROR

4.797
561

A/5PACING =
ERRUR

8.613
1,007

A2

971,90 PLUS=BR-MINUS 24,20 M8

35,60 M3

O (N, 2N)>-MILL IBARNS

C (N, 2N)-MILLIBARNS
g

BR-79 K 60 (770>

T = 1.148¢.051 MEV
GN. 2N = 972.0¢24.2 M8

JUTS PUUTUTUVT FUTVUTUTEY FUTTUVETTY STUTVVUTTI FYUTVTUUTU FUPVEVUVEY FTUUUTRT

it 15 16
ENERGYCMEV )

330.¢
FITTED OATA
=k LINE  POINT ]
t + EXPERIMENT  §
o ADJUSTED ExPT.3
110 o
o. 'l 1 [ (9 1 {1 { p
10 13 12 13 1" 1S 18 t 18 18 20
ENERGY(MEV )
1100, prerrrrery T T r " Trerererey T T
BR-79 K 60 (770)
80.E 4 - 9.172t1.072 MEV!
O4N.2N>= 1006.2235.6 MB _
TN, 2N _ .
a’n. - q‘.lq_z)—.SZ'{-.D
770.F
660.1
S50.}
Y40,
;
330.F
i UAIA
2. POINT
b o EXPERIMENT
4 o ADJUSTED ExPT.
110.F T
b 3 5
0 1 1 1 ) 1 1 1 i ;
io 1 12 13 17 18 19 20



BR=81 oo FRON REF, 9 67 (1871)

000000000000 0000 0000000000000 a0
ENEAGY N,2N CROSS [N (MB)
MEASURED ADJUSTED, ERR

. Stoeoser setapnssse
13,390 596,00 21,C0 596,000 21,000
13,510 648,00 18,00 648,000 18,000
13,640 667,00 19,00 667,000 19.000
13,860 704,00 26,00 704,000 26,000
14,270 715,00 27,00 715,758 27,029
14,43y 723,00 19,00 725,490 19,009
14,59 766,00 24,00 770,426 24,139
14,730 762,00 20.00 767,929 20,156
14,860 814,00 22,00 821.819 22.211
14,960 806,00 26,00 814,857 26.286

2900000800000 sestpasteantonnssnne

FITTED PARAMETERS .
sssssnssesssensss ‘
WUCLEAR 1EMP, 3 1,389 PLUS=OR=-MINUS ,102 MEV

ASYRPTETIL (N,2N) CRZSS SECTIEN = 943,41 PLUS-2R-MINUS 43,00 MB

RELATED UATA

essesssocene

NUN-ELASIIC CROSS SECTI®N AT 14,2 MEV = 1631.9% Mp
{N,2H) THWESHELD = 10,29 MEV

(N)3N) THHESHELD = 18,27 MEV

THIS 1SRTLPE HAS 46 NEUTRONS, 35 PRATYNS, (MASS e 81)
NEUTRAN EXCESS PARAMETER = ,13580

RATI® OF ASYMPTETIC (N,2N) T3 14.2 MEV NAN-ELASTIC
+5701 PLUS-BReH]INYS 004

TeSQRT(N) = 9,421 TeSURT(A) » 12,501
ERRUR 692 ERROR .918
4
Hre-81 o FRIM REF, © 67 (1871)
a 00N 000800088000 00 000000t ss0tanstatRtae
ENERGY N,2N CRBSS SECTIAN (MB)
(MEV) HF4SUPEDL, ERR ADJUSTED, ERR
L L T Y T T TY Y T YT T YRS pprs
13,390 596,00 21,00 596,000
13.510 648,03 18,00 648,000
13,640 667,90 19,00 667,009
13,860 704,00 26,00 704,000
14,270 7115.00 27,00 715,758
14,430 723.0¢ 19,02 725,490
14.590 768.00 24,00 -770,426 24,139
14,7306 7A2.00 20,00 767,929 20.156
. 14,860 g1a.00 22,00 621,619 22,214
14,960 AN6,00 26.00 814,557 26,286

9000000000000 0000000000080000000000000000 000000

FITTED Pana™METERS

LEVEL SPACING 8 5,827 PLUS=AR=MINUS ,976PER MEV
ASYMPY@TIC (*,2N) CP@SS SECTIAN = 1018,22 PLUS=BR=NINUS 61,58 Md

RELATED LaTS

sescanssssse

NZN-ELASTIC 7Z0PSS SECTION AT 14,2 MEV = 1631,95 MB
(N, 2N) IRAESHALD = 30,29 MEV

11, 3K) THRESHELD = 18,27 MEV

THIS 1$0THPE HAS 48 NEUTRUNS, 35 PRATONS, (MASS = 81)
NEUTHEN EXCESS PARAMETER =z ,13580

KATIR BF ESYMPTATIC (N,2N) TU 14,2 MEV NON=ELASTIC
46239 PLUS=-BR=MINUS 0377

'N/SPACING = 7.R94 A/SPACING = 13,901
ERRyR 1,822 ERRUR 2,328

© (N, 2N)-MILL IBARNS

127

14 15
ENERGY(MEV)

L L] ) T T T [ L) L}
BR-81 O 67 (1871) ’
®1F T e 1.389¢,102 MEV ——— 7
, ol 3
&
Z ¢
b 1 3
207, 3
198, 3
o EXPERIMENT ]
o ADNSTED EXPT.
w.g 3

ol . : .
10 1 12 13 1% 18 17 .18 19

ENERGYCHEV)

00 prvrrrprrrrrerrrrrerrrrrerrr Y PR
3 BR-81 0 67 (1871> E
SOF A =5.8272.976 MEV™ ' ; E
. OuN.2N>=1018.2261.6 MB // 3
agN.2N) gL
880.F q&lq.z)".sz‘!!.uiu. - -:'
770.E :
b ]
ss0.f
. / 3
sso.f 3
440.F é
sa.f
3 FITTED DATA ]
220.¢ LINE  POINT E
=== o EXPERIMENT 3
-k o ADJUSTED EXPT.J
1o.f . 3
F ]
t 3 3
E 1 1 1 ), il 1 i E
io 11 12 16 17 18 19



128

RB=-8% v FRoN REF, & 72

ENERGY N,2N CROSS SECTI@N (MB)
(HEV) MEASURED, ERR ADJUSTED, ERR
SN EBEP ARt et 000000 attsRR00000 R0t RY

3,900 . 768,00 65.90 768,000 65,000
13,300 844,00 29,90 844,000 29,000
13,830 1107,00 29.00 1107.000 29,00

© 14,530 12%0,00 41,00 1255,364 43,178
15,100 1178,00 S51.00 1192,.558 51,630
15,490 1008.00 30,00 1024,277 30,484
16.6000 1303,00 98.00 1333.323 100.281

16,600 1467.0p 137,00 1510,754 120,490

090000400000080000300000000000000%00000%0000000

YITTEL PAkAnEYEﬂS
cenese ..

NUCLEAR Yb*P. s 998 PLUS=BKeNINUS 233 MEV

ASYMPTATIC (M,2N) CRUSS SECTIeN s 1223,80 PLUS=BR-MINUS 124,63 n8

kELATFD Lata

.se
gLas1|r cFuSs SECTIZn AV 14.2 MEV = 1667,83 nB
Gty 21 TRMESROLD & 10,61 HEV
(N,3N) THRESHALD & 19.59 MEV

ThiS ISUTEPE HAS 43 NEUTHENS,
NEdTRel FAGESS PARAMEIES = ,12941

TQATla 4F ASYMPTETIC (N,28) To 14,2 MEV NON-ELASTIC
: +7338 PLUS=@GR-MINYS 10747

8,914 TeSQRT(A) = 9,201
1,614 ERROR 2,149

TeSIRTIN) =~
ERKER

FRan REF, A 72

he
MFASIAEN. FHR

(wEV AnJUSlFD- ERR
Cetatanr.resaRatoratatatitosstesadtsosstptatodanye
11 uaa 78,00 65,00 766,000 65.000
LK A44.00 29,00 344,900 29,000
1177,832 29,00 1107,000 29,000
1251090 41.vu 1255.364 41,176
178,90 51.00 1192,558 51.830
1608, 0 30,00 1024,277 30,484
1303.,90 98,00 1333,323 100,281

1407.00 117,00 1510.754 120,490

#000034000¢00000000000000000000800000000000000

FITTE ) A TERS
888 :2000000080800

LEVEL SPAUIHA F17,415 PLUS=AR-MINUS6,379PER HEV

37 PROTANS, (MASS

85}

EXYIETATIC €4, 9%) CR0SS SECT(un =z 1256,.35 PLUS=UR=-MINUS 155,24

KELATe,) 1ATA

053 sUCTiey al j4,2 név = 1657,83 1B
LB s ln.Al AV R

inefRHLD = 19,99 My
Tul3 ISJTuiy RS  4p NEUTHRNS,
SUT N G3CESS PANAGETRR = 12941

ATl b A3yufTIATIO (MLL2N) [y 14,2 MEV ApPN-ELASTIC

L7538 PLuS=iRemluys L0932
EAT DS THIE 3.ans A/5PACING = 5,847
TEREC? 14947 ERR¢R 3.518

37 PHOATENS, (MASS =

851

T (N, 2N)-MILL1BARNS

G (N, 2N)>-MILLIBARNS
2

1700.

1190.1

S10.

170.F

RB-8S

A 72

T- .938:.233 MEV
OubN.2N) = 1223.82124.6 MB

N)
c;gluzz>' 7342.075

FITTED
LINE

DATA
POINT

e EXPERIMENT
o ADJISTFN EXPT.

. ~8-
3 \
:-
w : : .
Ep?
-] dJJJJJJJJJJJJ_J"4Jl"‘AAﬁAAA1‘;J‘JaJ‘J1A‘AA4AA+JlA‘AAJ‘AJ*JJJJJJAJJAJJ&AA‘J‘AJJJJJJJ‘"LI"‘LLLLLL

1 12 19

-
[
—

w

14 15 16
ENERGY(MEV)

1700.

T

1530,

13RO,

1190,

T

1020.F

850.F

G80.|-

510.¢

340.}

170.F

O T T IR T TN, Caddatassd taadaatns wiasaciass sasaaiaiss
AT2

T Ll Ll
RB-8%

A = 12.415%6.379 HEV!

ON. 2N = 1256.42155.2 MB

J2NY
T 73 = 1531003

[FVVTSTTETE INTUTTVIYY FTTTUTRUTY SUETUTRTT FNUTPETEY

alaasssaaaadaaasas

FITIEN  DATA ;
LINE  POINT ]
——- - e EXPERIMENT  §
o ADJUSTED EXPT.]
-
N ' g 3

1 1 1 1 1 1 il 1 1 )

11 12 131 15 16 17 18 138 20
ENERGY(MEV)



—

N,2N CROSS SECTION (MB)
MEASURED, ERR © ADJUSTED, ERR
$00000500000000000000000008000000000000000
13,380 1453,00 217,00 1453,000 217,000
14,560 1832,00 276,00 1841,204 277,387
15,620 1998,00 720,00 2034,822 733,269 .
17,120 1731,00 301,00 1790,348 311,320

NUCLEAR TEMP, = 1,162 PLUS*PR-MN|NUS ,219 MEV
ASYHPISBTIC (N,2N) CHRBSS SECTION = 1915,45 PLUS=BR-MINUS 148,31 Nb

RELATED UaTa

soesssssccee

NEN=ELASTIC CRESS SECTIDN AT 14,2 MEV s 1685,43 MD
(N.2h) THRESH3LD = 10,03 MEY

CH.3N) THRESHOLD 2 18,76 MEv

THIS ISOTuPE HAS 50 NEUTADNS, 7 PROTENS, (MASS = 87)
HEUTRON EXCFSS PARAMETER = 14943 7

RAT[A OF ASYMPTOTYIC (N,2n) Ty 14,2 MEV N2N=ELASTIC
1,1365 PLUS=UA-MINUS «0bo0

TeSQAT(N) = 8,217 TeSQRT(A) = 10,838
ERRIR 1,549 ERRPR 2,043
RE-87 Vo FRgH REF, 8 72 (=) - B
seessesssscscscsssetessstorresetesencnetnsatess
ENERGY Iy 2N CRISS SECTION €ME)
{(MEV) MEASURED, ERR ADJUSTED., ERR
cose sstessssecsessnss ..
13,380 1453.00 217,00 1453,000 217.000
14,560 1832,80 278,00 1843 ,204 277,387
15,620 1998,00 720¢.00 2034,422 733,269 .
17.120 1731.00 3u1,0u 1790,349 $11.320

L Y Py Y Y P P YR Y T Y YL T Y

FITTED PARAMETERS
e
LEVEL o]

sEYMET@TIC (@

456 PLUS-BR-MINUS, 155PER MEV )
.21 CHOCE UECTION » 1950443 PLUS=DRe=AIRUT 149,78 nb

RELATED DATA .

secssenssses

NON-ELASTIC CPASS SECTISN AT 14,2 HMEV 3 1685.43 M8
(N,2N) THRESHZLD = 10,03 MEV

(N, 3IN) THRESHILD = 168,78 MEV

THIS 1SOTAPE HAS 50 NEUTHANSG, 37 PRRTANG, (MASS = a7)
NEUTRAN E¥CESS PARAMETER 1 ,14943

FATI® @F aSYSPTBTIC (N,2N) TO 14,2 MEV NON-ELASTIC
1.1572 PLUS=@R-MINUS 1126

N/SPACING = 5,280 A/SPACING & 9.2m .
ERRBR 2.323 ERRER 4,043

O (N, 2N)-MILLIBARNS

O (N, 2N)-M]LLIBARNS
8
-

2800, prvr

Trerevere

1120.-

—tie
PR
z

MAMAAAS AAAAAMAARS SaRRAALEAD MAAALAAAL) AASAMAAAL) AAALS MMM MAAARAARAS LaL LA

-RB-87 B 72 (-)

T = 1.162.219 MEV.
OLiN.2N) = 1915.52 148. 348

,2N)
%q.las:.oaa

\
\
\
\
|
|

FITTED DATA
LINE POINT

———— o EXPERIMENT
o ADJUSTED EXPT

3

1 i 1 1 1 1 i 1

]
[
|
I
|
'

FUTTY PUVEVEVETY FVUTUTETTY FUTI

14 15
ENERGY(MEV)

rfUTEY FYEYURRETY FTTTUTETEY INTTUTUURY FTUTTTTUTY PYVVUTTUTY FYUVY

129

<0

2240,

1680.1-
l‘IOO.E

1120.

2
1=
vrTrrreerTrTeTer

MARAS RAARMAAASS Ra2aRAAaa) aasas T TreTY T \AAd MAMAAARLLE LAAANAY

RB-87 B 72 (-)

A= 9.456 4,155 MEV! . *
OufN.2N>=1950,42169.8 MB

N) :
%ﬂ.ﬁ?l.lla

FITTED DATA -
LINE POINT

———— « EXPERIMENT
& ADJUSTED EXPT

w

Il 1 i 1 | 1 Lo |

Aididiad

sl

] 15 16
ENERGY(MEV)

I3

| FTSTUTETIE FUVITTRRRT IV IUTRERY FURRETUTEY FUTTUTETVE INUTUITURY I UVICUTI CYN TR VRN
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«..FREN REF, B 67 (2888)

(1]
N,2N CR@SS SECTION (uB)
EASURED, ERR TED, ERR

12,940 738,00 59.00 738,000 59,000
13,510 887,00 71,00 687,000 71,000
14,100 964,00 58,00 964,000 56,000
14,880 1174,00 94,00 118%,1260 94,891
13,820 '1170,00 93,00 1192,030 94,751
16,310 1160,00 93,00 1191,002 95,486
17,230 1196,00 96,00 1239,221 99,469

1166,00 93,00
1114,00 69,00
1127,00 90.00

1216,486 97,027
1170.030 93,476
1189,260 94,972

FITTED PARAMETERS
. ®eacssscsssssctse .
NUCLEAR TEMP, = 1,142 PLUS=BR=MINUS ,049 NEV
ASYMPTRTIC (N,2N) CRUSS SECTION s 1230,20 PLUS=BR-MINUS: 23,52 M@

L1
NUN-ELASTIC CROSS SECTION AT 14,2 MEV = 1667.83 nB
(N,2N) THRESMALD s 10,63 MEV
CNe3N) THRESHOLD o 19,59 MEV

THIS 1S@TRPE HAS 48 NEYTRONS, 37 PROTONS, (MASS = 83)

NEUTREN EXCESS PARAMETER = ,12941
RATID® 2F ASYHPTOTIC (N.2N) TO 14,2 MEV NON-ELASTIC
7376 PLUS*BR=MINUS 0143

Te8URTINY s 7,012 1S3UNTLR} ® 10,588 -
ERRBR 339 ERRER 482

’
REB-85 ., ,FR@N REF, @ 67 (2888)

...I.Q....I.l...'..’....l.l.l....II...’.'......
ENERGY N, 28 CROSS SEUTION (Hu)
CHEV) HEASURED, ERR ADJUSTED, ERR
eResecedae eadee 2008 eboe
738,000 59,000
887,000 71.000
964,000 58,000
1185,126 94,891
1192,030 94,731
1191.002 95,486
1239,221 99.469
1216,486 97,027
1170,030 93.476
118 94,972
s00 00

FITTEU PARAMETERS

AL IR IRYRT Y Y

LEVEL SPACING = 9,897 PLUS=BR-MINUS1,029PER MEV

ASYHPT2TIC (N,2N) CR#SS SECTION = 1252,28 PLUS=PR-MINUS 30,55 MB

RELATED Data

LI Y XY YY)

NON-ELASTIC CROSS SECTION AT 14,2 MEV = 1667.83 Mp
(N,2N) THRESHALD = 30,671 MEV

(M, 3N) THRESHPLD = 19,59 MEV

THIS ISBTAPE HAS 48 NEUTRONS, 37 PROTBNS, (MASS s 8%)
NEUTHON EXCESS PARAMETER s 12941

RATIO 2F ASYMPTOTIC (N,2N) T2 14,2 MEV NAN-ELASTIC
+7508 PLUS=@R-MINUS .0183

N/SPACING = 4,850 A/SPACING = 8.588
ERROR 504 ERROR 2693

'l“nn i L ' ¥ ¥ 1) L) L) L} -
RB-85 B 67 (2888)
12805 7. 1.1421.049 MEV E
N 2N) = 1230.2 23, E
1120.F l:’?" =,738¢.014 -i
E ]
s80.b E
g% 0.~ é
[ <] 1 3
£ ]
™
Z wmf 3
5 3
wf
; FITTED DATA
0. LINE  POINT E
———— ¢ EXPERIMENT _ :
o ADJUSTED EXPT.]
! ‘lQD.‘ 3
. % "1 12 18 18 15 18 17 18 198 20
: ENERGY(MEV)
lqﬂo.’ T Ll ¥ T T T ¥ [ T
¢ RB-85 8 67 (2088)
TSOF A = 9.8971.029 HEV!
E 0N, 2N) = 1252.3¢30.
1120.}- C‘
980.
a
=
3
;F 700.
& ]
Z sof
o <
w20.f
1
E FITTIED DATA
0.0 LINE  POINT
] =~ — o EXPERIMENT
o ADJUSTED EXPT.
140.F
E 3
U.E i i (3 (] } 1 1 (1

" 15 18 18 19 . 20
ENERGY(MEV)



’ - 131

m : L] 1) L) 1 ) 1 L L! v T
M <
. RB-85 P 61 (588)
RB<88  ,,.FR@M REF, P 61 (5688)

00BN RR00R00RR000000 00080000000 00%000000 lw -
ENERGY N,2N CRASS SECTION (HB) ‘T = 1.232%.112 MEV. . . . -
(MEV) HEASURED, ERR . ADJUSTED, ERR . .
5000000000 000500800000000000000000000000000008 w 2N)= 1811.42104.8M8
12,200 726,00 73,00 726,000 73,000 . 2N)
13,400 1099,00 55,00 1099,000 53,000 » =1.086¢.06
13,690 13%6,00 68,00 1356,000 68,000 180 g {142
14,090 1447,00 72,00 1447,000 72,000
14,500 1498,00 75,00 1504,428 75,322
14,680 1520,00 76,00 1930,308 76,315 3
16,810 1530,00 77,00 1543.070 77,658 ° E
17,950 ©1859,00 166,00 1729,833 173,088 . 1400.p

500000000 00000000000000000000000%0000000000000¢

FITTED nnmeteas 1200.p

LEAR T . 1 232 PLUS=BReHINUS ,112 MEV
ASVNPYGYIC (N 2N) CR@SS SECTIeN s 1811,36 PLUSePReninNuS 104,84 KU -

RELATED DATA
X XIXITTI YT 2]
NAN*ELASTIC CRESS SECTIBN AT 14,2 MEV s 2667,83 w8
(Ns2N) THRESHOLD = 10,01 MEv
(Ny31) TWRESHALD » 19,59 MEvV

THIS IS@TUPE HAS 48 NEUTRINS, 3?7 PRBTUNS, (MASS » 85}

O (N, 2N)-MILLIBARNS .
L

FETETET FTUVETEUUY FTCTUVITTY FYCVITTIVE SYTETTIVTE FTUTITITEY FUVTVUETT. INETIT PRI IV T ITYe

6800,
NEUTRUN EXCESS PARAMETER & 12943
RATI@ BF ASYMPYBTIC (N,2N) T@ 14,2 MEV NONeELASTIC ' . E .
[ *PR=M 9
1,0801 PLUS=D INVS 062 400 E. FITTED DATA
TeSORT(N) = 8,536 v-sanlén; u.s;g " , LINE POINT
2R 776 RR@
ERR . : 1.0 — === o EXPERIMENT
3 o ADJUSTED EXPT.J
200.F- -i
o 1 Il 1 I 1 .l 1 I 1 |
10 11 12 13 14 15 .18 17 18 19 20
. ENFRRY? MEV Y .
. * LW, y T T T T T T T T YyprrITIYY
RY=85  ,,.FRUM REF, P 61 (588) B RB-85 . P 61 (588)
aness . ese ‘ E
ENERGY" No2N CROSS SECTI2N (M3}
(HEV) MEASURED, ERR ADJUSTED. ERR . 180-F A = 7.70321.545 MEV™
000000000000 00000000 00000080000 000000000000000 . N
12,200 726,00 73,00 726,000 73,000 N, 2N)= 1917.6¢136.2 HB
ig.:gg xg::.oo 55,00 :g;v.ooa ::.ooo ’ 4 ,ZN
. 1 <00 68,00 135%6.000 000 o = } 4
14,090 47,00 72,00 1447,000 72.000 1.00.F g1 1.150¢,082
14.500 . 1498,00 75,00 1504,428 75,322 .
14,680 1520,09 76,00 1530,308 76.515 4
14,810 1830.00 77,00 1543.070 77,658 E
1639,00 166,00 1729,833 173.088
ssevsees - . 1470. -

FITTED PARAMETERS

Lassassasalasasasassalassansasslosaaaaanadaass:aaaadasaaasaaadaasnasssalasasasaay

cecscnsesesessces Uz’ 1260.
LEVEL SPACING 7.703 PLUS*Br=HINUSL,545PER MEY T
ASYMPTATIC (N,2N) CR@SS SECTIAN = 1917.64 PLUS=BReMINUS 136,23 B S E
St
= 10s0.f
1
RELATED LATA z 3
astasssassns o~
N@N-ELASTIC CPPSS SECTION AT 14.2 MEV = 1667,83 M@ 2z 3
(N,2N) TARESHALD ® 10,61 MEV C o
(No3N) THRESHALL = 19,59 MEV b 4
4
THIS ISBY2PE WAS 48 NEUTRANS, 37 PRRTENS, (MASS = 85) 1
NEUTRON EXCESS PARAMETER & 12941 ‘ 6%0.F
RATIG OF ASYWPTATIC (N.2N) TP 14,2 MEV NON-ELASTIC
1,1498 PLUS=DR-MINUS  ,0817 3
 N/SPACING ® 6,231 A/SPACING = 11,035 ' 420.f FHLED %MT 3
ERRBR 1,290 ERROR 2,213 g 3
b ———— o EXPERIMENT 3
s ——— 0O ADJUSTED EXPT.J
210.} 3
: N ]
0 " f Lt 1 ! 1 1 ! 3
io 11 12 17 18 19 20

4 15 16
ENERGY(MEV)
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ﬂ- m‘: L Ll L) T T L L Ll T i
E b
3 RB-85 T 60 (30>
RB=85 ,,.FRON REF, T 60 (590) 3
see T -
ENERGY N,2N CRESS SECTIEN (MB) < 2%, T = 1.243¢.209 MEV
(HEV) MEASURED, ERR ADJUSTED: ERR 2N)= 2114.3231p. M8
OgN. . .
12,300 a7:.oo 350,00 1emmnm i;g.goo J2ND
13,000 1170,00 470,00 170,000 00 : a 'y
13,850 1450,00 580,00 1450.000 580,000 . . 280.F  qf14.2) 1.268¢.18
14,500 1870,00 7%0,00 1678,024 753,218 -
. T
1830.}
FITTED PARANETERS ‘
XYY YISNITTITY LAY 3 -
NUCLEAR TEMP, = 1,243 PLUS*UR-MINUS .209 NEV E
ASYMPTBTIC (N,2N) CRESS SECTISN = 2114,26 PLUS=BReNINUS 310,72 WB "
Z 1820} T
x
; -
o
3 [ ]
RELATED DATA .
sssvessssses ; 1350.F-
NEN=ELASTIC CROSS SECTION AT 34,2 HEV s 1667,83 MB A
(N,2N) THRESHALD = 10,63 MEvV > -
(N,3N) THRESHALD & 19,59 MEV o~ ]
THIS IS@TUPE MAS 48 NEUTRONS, 37 PROTENS, (MASS » 83) Z 1080.-
NEUTHEN EXCESS PARAMETER » ,12941 . b
RAT12 BF ASYHPTOT[C (N,2n) T@ 14,2 MEV Nun=-ELASTIC . +
1,2677 PLUS=OK=NINUS ',1863 810.}-
TeSURT(N) & 8,612 TeSQRTIA) & 11,460 1
) ERROR 1,448 ERROR 1,927
i FITTED DATA
0. + LINE  POINT
— === o LEPERIMENT
o ADJUSTED EXPT,
B .-
fN 3%
I, ‘ 1 [l 1 1 I 1 I 1 1

10 " 12 13 )L 15 16 17 18 19 20

RY-8% ., .FRON REF, T 60 (590) RQ—BS T 60 (590)

TreYrY

ENERGY N.”2N fRASS SFCTIAN .(Mg) : 2520

(MEV) . MEASURED. ERR ADJUSTED. ERR N A= B8.81422.473 ME 1
5000000000000 000000000000000000%0 0000000000004 M ar
12,800 070,80 390,00 870,000 $50.000 E Ou4N.2N) = 2336.124(7.7 MB
13050 130080 350:00  1435:000 380000 E GuLN.2N) ‘

13,030 1 .00 0.u00 580.0 . 3

14.500 170,00 750.00 1678.02¢ 753218 ’ 290.r  gfi L2 o1.4012. 24

FITTED PAR |m.:..
...,.....I . ’.
LEVEL SPACING # 6,814 PLUS=BR=MINUS2,473PER HEV E
ASYMPTOTIC (N,2N) CRBSS SECTI2N & 2336,10 PLUS=@R=MINUS 407.71 MB 3
2 1600.f /
£ -
-
z |
RELATED DaTa =
ssessesveses : o0k [ ]
NON-ELASTIC CROSS SECTIEN AT 14,2 MEV » 1667.83 NB x y
{Ns2N) THRESHOLD = 30,63 MEV ,'\
(N,3N) THRESHALD = 19,39 MEV =z
. N T .
THIS 1SBTAPE MAS 48 NEUTRONS, 37 PROTANS, (MASS s A3} Z i 1
NEUTREN EXCESS PARAMETER = ,12941 ;
RATIB BF ASYMPTETIC (N,2N) T@ 14,2 MEV NBN-ELASTIC 3 '
. 1.,4007 PLUS*BR-MINUS  ,2445 1
. 840}
N/SPACING s 7,044 A/SPACING = 12,474 b
ERRER  2.5%7 ERRGR 4,527 3 1

FITTED DATA
S60.£ 1 LINE  POINT

. ———— o EXPERIMENT
o ADJUSTED EXPT.

MDA 1 1 1 1 1 1 1 £ 3
17

; 13 1415 16 9 19 2
‘ ENERGY(MEV)




Ry=87 FRoM REF, & 72
40800 enperde 8800000800000
ENERGY ' ECTION (NB)
(MEV) MEASURFD, ERP mwswn.na

13,360 1070,00 86,00 -1090.000 86.000
13.800 1127.00 92.00 1327,000 92.000
14,500 1307.00 78.00 1312,.495 78,328
15,100 1126,00 112,00 1139,626 113,335
15.400 1176,00 102.00 1194,.591 103,612

FITTED PANAMETERS
sessentORIORISOSS

NUCLEAR TENP, = 904 PLUS=BR-MINUS ,274 HEV

ASYNPTETIC (¥,2N) CRASS SECTION ® 1261.31 PLUS-BR-NINUS 98,11 ne

KELATED UATA

e%BAR0008000

NUN=ELASTIC CRPSS SECTIAN AT 14,2 MEV = 1685,43 NB
{n.2N) THAESHALD = 10,63 HEY

(hNo3h) TREESHALD ® 18,78 MEY
THIS [SOTUPE WAS 50 NEUTRENS, 87

37 PRETENS, (MASS =

HEUTRAN' EXCESS PARAMETER s ,14943

HATIE UF ASYMPTRTIC (N,2N) T2 14,2 MEV NON-ELASTIC

+7484 PLUS-BR=MINUS 10564
TeS0RTIN) = 6,392 TeSoRT(a) = 6,432
ERRgR 1,937 ERRER 2,556
nB-87 vooFROM REF, & 72
AR AR A L T R Yy Y Y Y Y Y Y Y Y Y Y Y YT Y]
EnERGY 42N CHASS SECTIRN (MB)
(HEV) MEASURED, ER ADJUSTED,. ERR
SOt BN ORNER IR RPRORRRNAQRRERRORRRIRS
13.390 1n%0,99 wo,0 1990.000 86,300
13,809 1127,33 92,20 1127.000 92,000
14,507 1307,90 78,00 1312,495 78,328
15,199 112%,70 132,00 1139,.626 113,355
15 R 1176 1 91 1 2

sssnssespnensns

FITTED PARAMETERS
sescosercesanseny

LEYEL SPACING %15,563 PLUS<BRNINUSS10.3PER ME

ASYMPTDTIC (N.2N) CRPSS SECT]UN = 1276,08 PLus-eR-nluuS 117.31 b

RELATED DATA
0'..........
NUN=ELASTIC CHOSS SECTIoN AT 14,2 MEV 3 1645,43 n0
(N,2H) THRESHOLD « 10,93 MEV
{HoSN) ThHESHALD 3 14.78 MNEV
THIS 154TUPE HAS 50 NEUTHENS, 37 PRATUNS,

(MASS = 87)

NEUTHIN EXCE3S PARAMETER & ,14943

RATI) @F ASYMPTATIC (N,2n) To 14,2 MEV Nau-ELAsvlc

«7571 PLUS=dR-MINUS  +0696
N/SPACING = 3,213 A/SPACING = 3,390
ERRA 2,187 ERRER 3,718

O ., 2N)-MILL1BARNS

4.2 =151

FITTED
LINE

DATA
POINT

o EXPERIMENT

o ADJUSTED EXPT.

W

N FYSTETEVEY FTEVUPUTTI FPTVRVTTIN FUETYVUTTY PYUTTVETEY FTUTEINY

1400, prrverrrreprrrrrrerey rTrrerrrrprerqTeYy T prrr—y
RB-87 A 72 ]
1Z0E p o goyt.274 MEV — E
o,,g« 2N)>= 1261.3 il P
L2N)
1120, 9.2) - . 7482 j
E & 5
1
sso.b E
2 smof 3
H ]
EE 3
. 3 s
T ™ E
2 3
o~ .3
Z se0.f e
b 3
w20.F é
FITTED DATA ]
280 LINE  POINT 4
———— o EXPERIMENT i
o ADJUSTED EXPT.]
140, 3
3%3
0. ' 1 i L 1 I 'l L 3
10 1 12 14 15 3 17 18 19
ENERGY(MEV)
1400, ;v T rrrpeey T e T ™
4
RB-87 A 72
L s —————
128, 15.56310.351 ME - ___
N 2N = 1276.1:T1 ST
.2N)
1120

addasrdasassy

IEUTEUURY PP

rFTTTY

V] 15 1
ENERGY(MEV)

-
-
@D

-
o

133
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Ru=8%

vooFRON REF, B 72 (=)

ENERGY N,2N CRBSS SECTIEN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
‘ssven

13,380 846,20 60,90 846,200 60,900
14,90 - 1093,30 78,70 1098,906 79,104
15,620 1108,70 63,40 3129,376 87,008
16,410 1131,80 81,50 1163,274 83,766
17,120 1121,60 60,80 1160,941 83,634
16,120 1101,%0 78,20 1150,129 81,852

"

FITTED PARAMETERS

(I1X2] sseeee o8

NUCLEAR TENP, = 1,070 PLUS=BR=MINUS 057 WEV

ASYMPTATIC (N,2N) CR@SS SECTI4N & 1186.,80 PLUS=OReNINUS 21,84 NB

RELATED LATA .

ssvssesvvvey .

NON-ELASTIC CROSS SECTIEN AT 14,2 HEV = 1467,.83 O

(N.2N) THRESHELD » 10,61 MEV

(N, 3N) THRESHELD s 19,59 WEV ‘
37 PRATONS, (MASS & 83)

THIS 1S@TUPE HAS 48 NEUTRONS,

NEUTRON EXCESS PARAMETER » ,12941

RATI® OF ASYMPTOTIC (N,2N) T 34,2 MEV NON-ELASTIC
: L7116 PLUS=@R-NINUS  ,0131

RB-85 B 72 ¢-)

T = 1.0702.057 MEV

TeSQHT(N) & 7,413 TeSQRT(A) ®» 9,863
ERROR +399 ERROR +826
‘
RB=RS  .,.FRAM REF, B 72 (=)
ENERGY N,2N CROSS SECTI@N ¢MB)
(MEV) MEASURED, ERR ADYUSTED, ERR
98000000000 00000000000nRtgpetaRt RO Otpeetgy
i3.34 Aéb.2n" Ap,90 Ae6,200 40,900
14,580 1093,30 76,70 1098,906 79,104
13,620 1108.70 85.40 1129.976 87.008
16,410 1131.80 81,590 1163,274 83,768
17.120 1121,60 B80.80 1160,941 83,634
18,120 1101,%0 1150,129 81,652

1

L]

1170,

910,

O (N, 2N)-MILL IBARNS
8

MMAAAAS RAAAAAAA LS Raaaaaaaa s Raa A s

FITTED
LINE

DATA
POINT

o EXPERIMENT

o ADJUSTED EXPT.

Jasasasasalaaaaasaaalaassaasastasaasasaadaasaaaaaatasaasasaalasaasanaalassssasas

Addatsd

FTTITOTYI I

“_ 15 18
ENERGY(MEV) -

T

| RARRASAALS nay

RB-85 8 72 (-)

FITTED PARAMETERS
as08BES L] * a0
LEVEL SPAC 1,340 PLUS=OR<NINUS1,536PER MEV

ASYNPTRTIC (N,2N) CRASS SECTION = 1206.70 PLUS-BR-MINOS 30,37 B

RELATED DATA
XXX XTIZIZTIRY ]
N@N=ELASTIC CROSS SECTION AT 14,2 MEV 2 1667.83 MB
(No2N) THRESHALD = 10,61 MEV
(N,3N) THRESHELD = 19,39 MEV
THIS ISBTOPE HAS

48 NEUTR@NS, 37 PROTINS, (MASS = 8%)

NEUTREN EXCESS PARAMETER 3 ,12941
RATIP OF ASYMPYOTIC (N,2N) 1D 14,2 MEV NeN<ELASTIC
+7235 PLUS-BR-MINUS  .0183

7,496

N/SPACING s 4,233
R 1.019

A/SPACING =
ERR2R «573 €

RRBR

\Bd RAAARSA SRS |

O (N, 2N)-MILLIBARNS

TETTYYTrTYTY

A = 11.34011.538 mE} *

g, 2N) = 1208, 7+ ol
L2N)
%anm.me
FITTED  DATA
LINE  POINT

o EXPERIMENT
o ADJUSTED EXPT.

Eq1x5
1 /| Fl '] i 1 1 |
13 17

4_ 15 18 18 19 20
ENERGY(MEV)



ENERGY
(MEV)
LIZXIZ XTI XYY Y )
12,200
13,400
13,690
14,000
14,500
14,680
14,810
17,950

? veosFREM REF, P 61 (588}
0000000000000000000000000500000000000000000000
N,2N CRESS SECTIEN (mB)

MEASURED, ERR ADJUSTED, ERR -
seatsn adde

700,00 70,00 700,000 70,000
1056,00 53,00 1096,000 53,000
1107,00 55,00 1107,000 55,000
1170,00 59,00 1170,000 59,000
1211.,00 61,00 1216,091 61,2%6
1194,00 60,00 1201.932 60,399
1191,00 60,00 1200,965 60,502
1141,00 114,00 1188,3683 318,754

VlIYEU PARA

NE‘E“S
.

UCLE .125 PLUS*JR=NINUS 074 NCY
ASVAPIBIIU N, 2u) CROSS SECTIBN s 1311.08 PLus-ea-uluuS 37,59 b

RELATED DaTa

sassassnsese

NON=ELASTIC CRESS SECTIBN AT ;4 2 REV s 10685,43 np
(N,y2N) THRESWBLD « 10,03 MEV

(N, 3N) THKESWALD s 18,78 MEV

THIS 1S@TOPE HAS S0 NEUTRUNS, 37 PROTENS, (MASS = 87)

NEUTHON EXCESS PARANETER & ,14943

RATLU BF ASYNPTOTIC (N,2N) To 14,2 MEY ~vu-ELASch
27779 PLUS-BR-NINUS 0223

TeSORT(N) » 7.9%% TeSQRT(A) = 10,493
ERRVR 523 ERROR 690
RBeg?
Sa00S0nssetste
ENERGY
(MEV) MEASURE
8000000000000 L]
12.200 00,00 70,00 700.000 70.000
13.400 1056.00 53,00 1056,000 53,000
13.600 {107.00 ©%,00 1107.,000 35,000
14,090 1170,00 59,00 1170.000
12311.00 61,00 1216,091
1194,00 60.00 1201.932
1191.950 .

1200.965
5

188,583

sesssnsetese

[YYYTYYY S

FITTED PARAMETERS

l................

LEVEL SPACING = 9,404 FLuS-DR-IINUSt 631PER ME

ASYMPTOTIC (N,2N) CRESS SECTION s 1355.66 FLus-eu-nlNuS 58,18 MB

RELAYED Dava -
........l.l.
NON<ELASTIC CRASS SECTION AT 14,2 HEV 8 13U5,45 HB

(N+2N) THRESHALD = 30,03 MEVY
- (N3N} THAFESHALD 3 1H,78 MEV
THIS ISBTHPE HAS 50 NEUTRONS, 37 PROTANS, (MASS . 87)

NEUTRGN EXCESS PARAMETER s ,14943

RATIP OF ASYMPTETIC (N,2N) T@ 14,2 MEV NON-ELASTIC

8043 PLUS=BR-MINUS 10345
N/SPACING = 5.317 AZSPACING 9.2%51
ERRER 922 ERRAR 14605 N

O (N, 2N)-MILLIBARNS

O (N, 2N )-MILL IBARNS

1400, vy

_
3

vrveveey

140,F

RB-87

T = 1.125¢.074 MEV
GkN. N> = 1311.12 37

%ﬂg—%’ =.778¢,

.

P 61 (S88)

FITTED
LINE

DATA
POINT
o EXPERIMENT

o ADJUSTED EXPT

adabasassasaadasassasaalasasssaasdaasasaaaskasanaas

2 Il ' ' ' i
%0 n 12 19 149 15 1 7 18 19
ENERGY(MEV)
1500, prrvreveey Y r r T i Middddara b
E RB-87 P 61 (588)
10.F A = 9,404t1.631 MEV!
OLfN. 2N) = 1365, 7258.2.M8
] ,2N) == E
1200.F Qile.2) "-80‘!*.‘035 ) 3
. i
1050.F -
E 3
900.F 3
i 3
0. 3
w0l
0. 3
FITTED DATA 3
0. LINE  POINT E
———— e EXPERIMENT . ]
. o ADJUSTED EXPT.]
150, 3
E 3N ]
0- 1 L L i 1 L [\ 1 PTeT
10 11 12 17 18

14 1S
ENERGY(MEV)

addassaalssasssasy

135



Ru=87 ... FREM REF, T 60 (590)
ososee e
ENERGY N,2N CRUSS SECTION (
(MEV) MEASURED, LRR AUJUSTED, ERR
sesesessees *see - see

11,500 1010,00 490,00 1010,006 400.uU00
12,300 1470,00 590,00 1470,000 590,000
13.0u0 1760,.00 700,00 1760,000 700,000
13,850 208%,00 636,00 2069,000 830,000
14,500 2430,00 970,00 2440,216 974,078

LYY YT YT Y YY XYY ¥

FITTEU PARAMETERS

esecscessvssascen

NUCLEAR Ten ® 1,091 PLUS-3R=MINUS .103 MEV

ASYHPTOTIL %, 2V) CRYSS SECTILN s 2464.79 PLUS-OR=MINUS 176,45 M8

hELATED UATA
snas oot es -
NPN=ELASTIC CRESS SECTIJN AT 14,2 MEV = 1685.43 M8
{Ns24) TARESHPLD = 10,03 MEV
(Ns3iv) THRESHZLL = 1b.78 MEV
THIS ISETAPE HAS

50 NEUTRENS, 37 PrdTUNS, (NASS & 87)

HEUTHAN EXCESS FARAMETER s ,14943

HATI® of ASYMPTATIC (N.2n) TJ 14,2 MEV NENELASTIC
1:4A24 PLyS=ARaMINIS 1047

TeSORT(N) = 7.715 TeSURT(A) = 10,176
ERH¢R 728 ERR¢R 901

RB'87 eoFREM REF, T 60 (590>
eSspecssee
ENERGY N.2N CNBSS SECTIBN LL,1:}]

(MEV) n'nsunsn. ERR ADJUSTED, ERR

sessssees P

11.500 1040.00 400,00 1010,000 400,000

12,300 1470,00 $90.00 1470,000 59u.000

13.000 1760.00 700,00 1760,000 700,000

13,850 2085%,00 830,00 2085,000 830,000

14,500 2430.00 970.00 2440.216 974,078
000000008000 L] [ X211 ]

FITTED PARAME ERS
8t esetateds
LEVEL SPAGING » e 713 PLUG=@R-MINUSL,596PER MEY

ASYHPTBYIC (N,2N) CRESS SECTION s 2647.12 PLUS-OR=MINUS 202,18 nO

RELATED UATA

808000 RSY

NON=ELASTIC CRESS SECTIBN AT 14,2 NEV & 1685,43 HB
(N,2N) THRESHALD s 10,03 MEV

{N,3N) THRESHALD = 18,78 MEV

THIS 1SOTBPE HAS 50 NEUTRONS, 37 PROTBNS, (MASS s &7)

NEUTR@N EXCESS PARAMETER e ,14943

RATI@ OF ASYMPTRTIC (N,2N) T@ 14,2 MEV NEN=ELASTIC
1.,5706 PLUS~BR<MINUS «1200

5,737 A/SPACING =
1,09 ERRER

9.983
1.828

N/SPACING =
ERRBR

O (N, 2N)-MILLIBARNS

3500, prrrrrrrrryrrTrYRT T  Saaadiais o Y :
RE'87 T 60 (580>
MSOE 1 - 1,0912.103 MEV E
TfN.2N) = 2464.8 176, §MB E
GuhN. 2N 1. 3
2o00.f q‘.w.z,-l.uszmts 3
]
24S0.- W- 3
2 2100.F - 3
a A p
< 3
=] p
= 3
— 1750.} 5
X ‘ ! s
4 4
~ 1 3
35 1400} 5
o !
FITTED  DATA
100.F LINE  POINT E
— === & FYPFRIMFNT 3
o ADJUSTED EXPT.]
asn, - ]
N 3N ]
£ %;
1 I 1 N | 1 1 1 i :
10 1 12 14 1S 1 17 18 19
ENERGYCMEV) .
AN
RB'87 T 60 (S8
"”-E‘ A = 8.715%1.598 MEV™!
E OLAN.2N) = 2647.12202.2 MB
b LZN) T
]
]
as0.f T
2100.} - _ /
1750. [
E
1400.F
E FITTED  DATA
T00.1 LINE  POINT
———— '« EXPERIMENT
3 o ADJUSTED .EXPT.
350.p-
of i 1 1 L L L [
10 11 12 13 17 18

14 1S .1
ENERGY(MEV)
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1 1600, T T T T T T T L
SR-84 B 66 (1768)

hid 1620.-

3 T = ,992%.030 MEV ]

ADJUSTED, ERR : 566 3

sse .....ul.'f.uu..su.. . q"'N.ZN)- 1 .7227. 3
581,00 59,00 581.000 59.000 : -3
917.00 65,00 917,000 65,000 ok E
1244,00 114,00 1256,248 115,122 ) 3
1372,00 123,00 1397.78¢ 125.311 3
1409.00 127,00 1446,921 130,418 3
1462,%0 129,00 1515.016 133,678 b
1513,00 133,00 1579,027 138,804 3
1429,00 124,00 1501.867 130,323 1280. 3
1423.00 122,04 1%92,308 126,7 3 3

esscscctscennss . sene .

(N, SN) TRRESHOLD = 20,90 MEV

THIS 1SATUPE HAS 46 EUTRENS, 38 PKBTUNS, (MASS s @4} 40,

TYrTITTTYTYYYTY

NEUTRUN ExCESS PARAMETER » 09524

HATIp @F ASYHPTATIC (N,2N) T9 14,2 NEv NON=ELASTIC
19844 PLUS~OR-MINUS  ,0167

FITTIED DATA

3
4 3
¥ 1080.f 3
FITTED Pana E 3
cesesessne . ! > 3
NUCLEAR T & 002 PLUS=UR-MINUS ,030 mEV — 3
ASYMPTOTIC (4, ?N) CRESS SECTIoN & 13506.71 PLUS-BR<MINUS 27,62 MB j 3
T 900.}- 3

X -
HELATED UATA > 9ar 3
sseassensece 3 720, b
NUN-ELASTIC CROSS SECTIUN AT 14,2 MEV = 16496,94 M9 b 3
(N,2N) THRESHALD = 12,16 MEV 3
3
3
3
3
3
3
3
3
-

' 0.t LIN  POINT 3
TeSURTIN) = 6,728 TeSukTLM v 9,002 = —— o EXPERIMENT 3
ERRGR 1203 ERR 2 E o ADJUSTED EXPT.]
180, 1.
1 3%

ﬂf N 1 N 1 Lasa 1 v
i2 13 14 1S 18 17 18 19 20 21

ENERGY(MEV)

1600.
SR=84 ,,,FREM REF, B 66 (1768) i SR-84 B 66 (1768)

R'.“ ;uc:;;;o;o.;.o;o:oo;oco ' 1620 E .
ENERGY ‘N,2N © ECTIEN (MB S . ' :
(MEV) MEASURED. ERR ADJUSTED, ERR 3 13.66121.104 MEV! 4 _
.0....'..................0!........... (112 - = ‘ [~
:i.soo 56;-00 s;.oo 581,000 359,000 E w';‘"; 1599.2239.6 MB g d _

14,100 917,00 65,00 917,000 65.000 - -
14,900 1244,00 114,00 1256.248 115,122 0. g'gli{‘—z—,a%‘it.‘l T S :
15,600 1372,00 123,00 1397,700 125,311 . ] Qilt. )| -
16,300 1409,00 127,00 1446,921 130.418 3
17,200 1462,00 129,00 1515,018 133,678 : : ’
18,000 1513,00 133,00 1579,027 138.80¢ E
18,900 1429,00 124,00 1501,867 130,323 .
19,550 1423.00 122,00 1302.308 128,799 1280.¢ 9/
LI YT ITIYY ) . . e L] t
: h
w :
FITTED nmnevens 2 10801
sssse one 5 3
LEVEL BPACING -x: 661 PLUS=@R-HINUSL,104PER MEV S
ASYMPTOTIC (N,2N) CRRSS SECTIAN s 1599.16 PLUS~BReNMINUS 39,57 MB : =
' ' =
= sm: i
[] 2
”~ -
z
RELATED DaTA N 3
M y Z 1t
NBN<ELASTIC CRASS SECTION AT 14,2 MEV » 1458,94 ME b -
(Ns2N) THRESHOLD & 312,16 MEV o b
tN,3N) THRESHELD » 20,90 MEVY 4
THIS ISBTUPE WAS 46 NEUTRENS, 38 PROTENS., (MASS s 84) . siof :
NEUTRAN EXCESS PARAMETER s 09524 )
RATIQ @F ASYMPTOTIC (N,2N) T@ 14,2 MEV N@NeELASTIC
19640 PLUS<BR-MINUS 0239 3 FITTED DATA
380,
N/SPACING & 3,367 A/SPACING & 6,149 1 LINE  POINT
ERRAR 272 ERROR 497 E - o EXPERIMENT:
: E o ADJUSTED EXPT.
180.F
. ¥ 3]
, - AN
i 0. aaaal N anaal ] 1 1 1 1 N )
12 13 14 15 16 17 18 19 20 2t

ENERGY(MEV)
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Sk-84 . FRUN REF, P 61 (588)

sseccsesescsenseses .
ENERGY N,2N CRASS SECTIan (MB)
(HEV) MEASURED, ERR ADJYSTED, ERR

SESUCREEONIRNPRRANRDIPNENRNNNRERECORRRORRRENSS
13,400 84,30 4,20 84,300 4,200
13,690 111,310 5,60 111,100 5,600
13,800 115,90 5,80 115,900 5.800
14,090 142,40 7.10 142,400 7,100
14,3510 ‘149,90 ?7,5u 150,141 7,512

171,70 8,60 172,444 8,637
180,60 9.00 102,451 9,092

230.00 236,692 33,900
351,00 366,104
311 5

FITTED PAMAMETERS

HUCLEAR TEMP,

s
s 1,232 PLUS=ER=FINUS .06b MEV

ASYMPTETIC (N,2N) CHBSS SECTIIN a 299,43 PLUS=BR=MINUS 25,36 MB

RELATED vaTA

esscseescane

NON-ELASFIC CRESS SECTIUN AT 14,2 MEV = 1658,94 n
IN:<it) THAESHALD = 12,16 MEvV

(N, IN) THRESHALD s 20,90 MEV

THIS ISPTUPE WAS 46 NEUTRBNSG, Jo PROTENS, (NASS = 84)
’

NEUTH3N EXCESS PARAMETER = ,09524

RATIG UF ASYMPTOTIC (l,2N) TP 14,2 nEV NN-ELASTIC
+1805 PLUS=BR=-HINUS 0154

IeSURTLN) & 8,350 TebukTia) = 24,301
ERnUR 665 ERRSR 898

SR=84 +osFROM REF, P 61 (988)

ENERGY N,2N CROSS SECTIBN “(MB)

(MEV) WEASURED, ERR ADJUSTED, ERR
13,400 84,30 4,20 84.300 4,200
13,690 11110 3,080 111,100 3,600

13,0860 115,90 .80 11%.,900 5,800
14,090 142,40 7,10 142,400 7,100
14,310 149,90 7,50 150,141 7,512
14,500 171,70 8,60 172,444 8,637
14,930 180.60 9.00 102,451 9,092
16,500 230,00 33.00 236,692 33.960
17,950 3%1.00 35,00 . 366,164 36.512
19,760 293,00 30,00 311,865 31,718

.
LEVEL SPACING » 8,170 PLUS-@R-MINUSL,268PER ME

v .
ASYNPTBTIC (N,2N) CRBSS SECTIBN s 320,93 PLUS=@R=MINUS 27,83 M8

RELATED Dath

ecessesnsasen

NON=ELASTIC CRESS SECTION AT 14.2 MEV ® 1658.94 NP
(N,2N) THRESHOLD s 12,16 MEV

(N,3N) THRESHOLD s 20,90 MEV

THIS ISBTUPE MAS 46 NEUTRONS, 38 PROTENS, (MASS s 84)
NEUTR2N EXCESS PARAMEYER = ,0932¢

RATI® @F ASYMPYBTIC (N,2N) TO 14,2 MEV NONELASTIC
11935 PLUS=BR-MINUS 10168

AISPACéNG s 10,282

N/SPACING = 5,630
RAAR 1,596

ERROR +874

O (N, 2N )-MILL IBARNS

T (N, 2N)-MILLIBARNS

410.0

205.Q

184.0

183.0

vevry T T T rrevereerey rrrreeT—

SR-84 P 61 (588)

T =1.232¢.098 MEV

CN.2N>=298.4125.6 M8
. ,2N)

%am&.ms

FITIED  DATA
LINE  POINT .
. <= -~ + EXPERIMENT

. o AOJUSTED EXPT

.
AL TPPTTETT FYPTUTTTVE FYTVETTUTY FYSTUTTTVE FYTTTTUTTI PVTTTTTT I FYLYVVETEY FVVRVeeT)

b

-
C-]
-}
N
-

18 17 18
ENERGYC(MEV) |

4$10.0y

B

 ABAAZ

123.0

4“.q

SR-84 P 61 (588)

A= 8,1701.268 MEV!
OgN. 2N>=320.9227.8 M8

L2N)
%alsa:.on

[VETUTVI FUTTETRTEY FUUVETUTVY FUTTUTUUTI FETVUTTINY FURTUTTUNY FUTPTY IVIN FUVTTUVUTI FVTTUTITR:

FITTED DATA
LINE POINT

o EXPERIMENT
o ADJUSTED EXPT

16 17 18
ENERGY(MEV)



XYY
SECTidn (H@)

EHR ALJUSTED. ERR

4 LI XA RIS Y23 see
13.3a00 407,90 36,00 407,000 Jdo,000
14,060 547,00 48,00 547,000 44,000
15,020 64R,00 55,C0 A60.,071 %0,025
16,410 718,00 83,00 737,747 64,733
17.110 752,70 66,00 778,006 68,282
10,120 740.00 772,209 03

200000000000 0000000000000000000000000800000800000

FIlTed PA«AMF!ERS
XXX Y YY)
NUCLEAN TEWP, s 1 003 PLUS=BHM]LUS .0¢¢ nEV

ASYHPTOTIC (N,2M) CHBSS SECTION 3 772,60 PLUS=BR«WINUS

18,18 nb

HELATED UATA
sessecsdoses
HBN-ELASTIC CFdSS SECTIdn AT 14,2 HEV = 1676,65 M0
(Ns2N) THRESHALD » 11,82 MEV
(N,3i) THRESHPLD = 2u.24 nev
THIS ISETSPE HAS

40 HEVUTKONS, 34 PRITLAS, (MASS » §o)

NEuThoN EACESS PARAMETER s ,11020

'«Arl» BF ASYMPTATIC (N,2N) Te 14,2 MEV NEN-ELASTIC
24600 PLUS=ER=-MINJS 40400

TeSURTIN) & 6,949
ERKBR 305

TeSynT(a) = 9,301
EXRUR +408

SR-86 .,.FRON REF, B 72 (=)
0080000000000 at00 R0 Q00N ORBRR0RRNER0R%000000
ENERGY N,2N CROSS SECTIEN (MB)
(MEV) MEASURED, ERR ADJUSTED: ERR

38,000
48,000
56,029
64,733
68,282
64,703

407,00
547,00
648,00
718,00
752,00
740,00

407,000
847,000
080,071
737,747
778,006
772.20%

13.380
14.060
15.620
16,410
17,110
18,120

36,00
48,00
3%.00
63,00
66,00
62,00

FITYED FANANCTEﬂﬂ

LEVEL SPACING '12 818 PLUS=BR~MINUSL, 073?ER MEV
ASYMPTBTIC (N,2N) CRESS SECTIBN » 792,64 PLUS=BR=MINUS

RELATED DATaA

snsssesseses

NBN=ELASTIC CROSS SECTION AT 14.2 MEV = 1676,.65 M8
(N,2N) THRESHALD o 11,62 MEV

(No3N) THRESHALD » 20,24 MEY

48 NEUTRONS, 38 PROTONS, (NASS =  86)

111628

THIS 1S@TRPE MAS
NEUTRBN EXCESS PARAMETER »
RAT|® @F ASYMPTOTIC (Ne2N) 1O él 2 NEV NEN-ELASTIC
t

4727 PLUS~BR-NINV! «0112
N/SPACING s 3,745 A/SPACING » 6,709
ERR2R 313 ERRER +561

18,71 wo

650.0% T T T T T
SR-86 B 72 (-)

Tes. T = 1.003%.044 MEV
N 2N = 772.3118.2

>
2
e

O (N, 2N)-NILLIBARNS
B

FITTED
LINE

o EXPERIMENT
o ADJUSTED EXPT

DATA
POINT

sonsaadasasasaaadasasass

o
FYTTTVNS IV TTTTITY TYTVTTTT FUVIUUVURY FUTTPTTITY FUVPPIPUI FYTTOTRVITI N

1518 17
ENERGY(MEV)

N
-

m" L) MJ T T Li l- A |
SR-86 B 72 (-)
T6s. 12.8181.072 MEV!
OufN:2N) = 792,82 18.7
680.
S95.

+

O (N, 2N)-NILLIBARNS
]

Joaaaasaag Basasaassalaiasasaaadasaaagasalasasaasaalasasaassalasngasaralagasiagy

255,
/70 FITTED  DATA
- LINE  POINT 3
~——=— o EXPERIMENT §
o o ADJUSTED EXPT.]
L
3
0. /] ('l 1 1 ') aal (! 1
1 12 139 15 18 17 19 19 20 21
ENERGY(MEV )

139
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+eosFROM NEF 8 72 (=)

N, 2N cnass SECT]oN (NB)

(MEV) "EASU“ED. ERR A JUSTED. ERR
2] LIYYYY)

13.180 470,00 43,00 470,000 41,000
13,600 620,00 58,00 620,000 56,000
14,560 930.00 84,00 934,578 84,413
15.350 1030,00 92,00 1045,3350 93,369
16,150 ‘ 1110,00 100,00 1136,521 102,389
10,0890 1120,00 101,00 119%,117 104,167
17,510 1060.00 95,00 1099,239 98,517

FIYTED PARAMETERS

000 QOGP ERORRIRY

NUCLEAK TEMP, 3 1,137 PLUS=BR-HINUS .052 MEV

ASYMPTRTIC (N,2N) CRESS SECTICN = 1218.39 PLUS-PR-NINUS 36,85 WU

RELATED UATA

299820000000

NEN=ELASTIC CRASS SECTI@n AT 14,2 MEV » 1702,82 M8
{Ns2N) THRESHALD = 11,60 MEV

(N, SN) THMRESHBLD s 21,09 MEV

TH1S ISOYOPE HAS 50 NEUTRBNS.‘ 39 PROTANS, (MASS & 89}
NEUTHEN EXCESS PARANETER = ,12360

RATIG BF ASYMPTRTIC (No24) T2 14,2 bV NUN=ELASTIC
+ 7455 PLUS=BR=MINUS 0226

TeSORT(N} & 8,188 TeSQRT(A) & 10,918
ERROR +368 ERROR 491
S
/
Y=89 +«FROM REF, B 72 (=)
X212 1X1]
ENERGY Ne2N CROSS SECTIEN <MB)
{HEV) MEASURED, ERR ADJUSTED. ERR
000800030 0.........0....0....
470,00 41, 470,000 41,000
620,00 96,00 620,000 96,000
930,00 84,00 934,578 84,413
1030.00 92,00 1043,330 93,369
1110.00 100.00 1136,521 102.3689
1120.,00 103,00 1155,117 104,167
1060,00 95,00 1099.239 98,517
sess e (1] (1]
FITTRD ¢ sugrEog
483888 sssEv S

LEVEL SPACING ® 9,277 PLUS=@R=-MINUS1,090PER MEV
ASYMPTOTIC N, 2N) CRBSS SECTION ® 1275.93 PLUS=BR.MINUS 86,94 MB

RELATED DATA

ecesscesssnce

N@N=ELASTIC CROSS SECTION AT 14,2 MEV ® 1702,82 NB
(N,2N) THRESHALD s 11,60 MEV

{N,3H) THRESHOLD = 21.08 MEV

TMIS ISBTOPE WAS 50 NEUTRENS, 39 PROTONS, (MASS o 69}
NEUTRQN EXCESS PARAMETER = 12360

RATID OF ASYMPTOTIC (N.2N) TP 14,2 MEV NBN-ELASTIC
7493 PLUS-BR=MINUS «0334

N/SPAC!NG . 5,300 A/SPACING & 9,894
RRER +633 ERROR 1,127

O (N, 2N)-MILLI3ARNS

ungE -

O (N, 2N)-MILLIBARNS
8
T

Maaaaaassalaasssasaatasasssaaaloasaasasatanssasasalaasasscasalasassasasdossssssas

FITTED DATA
. LINE POINT

e & BXPEBRIMENT
o ADJUSTED EXPT

Ao AARALL

PEVETETTE N

®
@
H]
@
3
0
R

18 17 10
ENERGY(MEV)

1120,

2

\AAAAE AARAMARALS ARSAAA

\AA RAARRAAAAS RALAS

Dy

Y-8 B 72 (-)

= 9,277¢1.080 MEV
O4N. 2N> = 1275.9456.

OfN.2N)

qfiv.2) o749t

FITTED DATA
LINE  POINT
———~— o EXPERIMENT

o ADJUSTED EXPT.

12 13 14 15 18 17 18 19 20 21
ENERGY(MEV)

N



.
ENERGY .zu CRUSS sectluu tMg) .
(MEV) MEASURED, ERR ADJUSTED, ERR :

SR80 0880300000000000000000000008000000000000000 :

13,290 621,90 7,10 621,900 7,100 :
13,870 811,60 43,10 511,600 43,100

15,270 1040,00 190,00 1054,482

15.710 947,90 965,972

16,030 954,30 976,368

16,740 997,40

10¢7,228

FITTEL PARAMETERS

0083000000000 00

NUCLEAKR TEMP, & . 842 PLUS-BReMINUS ,U26 MEV

ASYMPTOTIC (K,2M) CR@SS SECTION s 1043,b8 PLUS-9R~MINUS 26,206 MB

RELATED DA'A
e
NON=EL A vlc cﬁess SECTIAN AT 14,2 nEV 2 1702.82 N
{N,2N) THRESHELD = 11,00 MEv
(N,3N) THRESHALD = 21,08 MEV

THIS ISUTOPE MAS 50 NEUTRANS, 39 PROTENS, (MASS = 89
NEUTR4N EXCESS PARAMETER e ,123060

RATlo F ASYMPTRTIC (N,20) TQ 14,2 MEV Non-ELASTIC
. 46130 PLUS=@R=MINUS 20154

TeSQRT(N) & 5,954 TOSURT(A) = 7,043
' ERROR 1184 . ERRBRK .24

Y-89
eessecccsscren
ENERGY
(MEV) MEASUR

0000000000000 000
13,290 621,90 7,10 821,900 7,100
13,870 811.60 43,10 611,600 43,100
1140,00 190,00 1054,482 192,048
947.90 46,00 965,972 46,877
954,30 40,90 976,380 41,847
997,40 35,10 1027,228 36,150
1128,00 4 74,709

FITVED PARAMETERS

LEVEL SPACING 18,024 PLUS-OR-MINUSL1.156PER WEV

ASYMPT@TIC (N,2N) CRPSS SECTIQN = 1083.35 PLUS~BR<NINUS 28,00 m8

RELATED CUATA

ssosanensten
NUN-ELASTIC £FOSS SECTIBN AT 14.2 HEV 2 1702, sz L] N
(N,2N) TRRESHALY s 31,60 HEV

. AN,3N) ThRESHALD = 21,08 MEV
THIS IS@TEPE HAS S50 NEUTRBNS, 39 PROTANS, (MASS = 8%)
NEUYREN EXCESS PARAMETER = 12360

RATIB eF ASVHPTBYIC (N,2N) TO 14,2 MEV NON-ELASTIC
.624% PLUS*QR-MINUS 20164

N/SPACING = 2.774 A/SPACING » 4,938
ERADR 178 P ERRGR 317

Ly .
1 co i

T (N, 2N)-MILL1BARNS

1170,

1040.

910,

O (N, 2N)-MILL IBARNS

vy

 aaad

T =

N

FITTED

LINE

DATA
POINT

o EXPERIMENT

o ADJUSTED EXPT

FYPVTVIR P PTC IO TS PRVTTVUTR CYVTUTTVIN FUTTIUTTYY FYRTTTTT FYUTUTEITY FURTUTITEY FTURURUETI IUPET

N

1170,

1040,

910,

MRS RARAAAAAS S RARAAL S S S RARAAARELCRARSLARELS RARRR LSS

LAARAAARAARAARAAL RAAARARARS RARASSEAR] Rass

FITTED
LINE

DATA
POINT

o EXPERIMENT

o ADJUSTED EXPT

IPTTVETYI L TUTTTIVE FUTUUTTTUE FENTTTUNWY FUTTRTURRS FYVPTTEVEY FYVYPTEUTI SYUTTUITEY FURTUTRIRY FRUURTUT

14

18 17 18
ENERGY(MEV)

19

20

ki
1S

21

N
~N

141



142

. . Y-89 P 61 (S88)
Yeo9.  ,..FRON REF, P 61 (588)
KITYYYYIYY) .
ENERGY 2N CRASS SECTIOW (MB) 18, : r
(MEV) - HEASURED, éua ADJUSTED, ERR Te= 12'1‘2)9’ P:lz'fv b
sssoe ' » 3 . = 3
13,330 8.20 .41 8,200 410 w 3
13,400 8,74 44 8,740 440 - 3
13,520 8,63  ,43 8,630 430 . 16. E
13,690 , 10,54 .89 10,540 1690 3
13,880 10,70 .34 10,700 WS40 3
14,010 12,01 .60 12,010 600 3
14,090 11,96 +60 11,900 1600 3
14,310 13,17 160 135,190 861 i E
14,500 13,46 1,35 13,515 1,3%6 * b
14,680 13,74 .69 13,829 1694 3
14,81u 14,16 71 14,276 10 3
14,930 13,89 W0 14,025 .707 3
10,500 . 16,3% 1,60 10,800 1,644 -
17,950 ¢ 16,23 1,60 16,891 -1,665 g 12, 3
19,760 17,3 1,70 18,292 1,791 < 3
o ] -] 3
- 3
- 3
=0, E
FITTED PANAMETERS !': b
esessessssssscsse ~ 3
NUCLEAR TEMP, ® 1,129 PLUS=BR-MINUS ,041 MEV k3 3
ASYMPTOTIC (N,2N) CROSS SECTION =  15.23 PLUS=BR-MINUS .55 ne . 3
. . EE 9. 3
b ]
3
RELATED DATA . 6 3
ssensastecesn o 3
NUN=ELASTIC CRESS SECTIO~ AT 14,2 KEV = 1702,82 M9 ]
{N,20) THRESHOLD = 11,60 MEVY 3
{N,3N) THKESHALD w 21,08 MEV
FITTED DATA 3
THIS ISPTIAPE HAS 50 NEUTKEWHS, 39 PROTUNS, (MASS s @92 v 4. Lx'g Pg!NT 3
HEWTHUN GnOCOG PANAMETEN = 40380 ———— & EXPERIMENT 1
WATI2 OF ASYMPTATIC (N.24) Ty 14,2 MEV NONeELASTIC 0 ADJUSTED EXPT.3
<0107 PLUB=3H-MINUE  .0003 2.1 3
TeSYRT(N) s 7,988 Te50kTta) = 10,651
ERRYR +290 ERRUR ,387 ]
o g g ) ) WY 'y 1 q 1 g 3
‘ it 12 15 1 15 18 1 1 2 a =22
ENERGYC(HEV)
21. T T T T T T T T T T
Ye89 vooFRBM REF, P 63 (588) ’ Y-89 P 61 (588)
thkve|  measunco,"chn VTS SECIIEH el 18 3 MEV)
d ADJUSTED, ERR - = 9. 2,82
ensssesetsnensate : J . e A 9219)0 .18:61 :Ev- 7
13,330 8.20 “ 8,200 410 GfN. 2N = .
13,400 ::n a4 8.740 .40
13,520 .03 L3 8,630 430 . MT-Z— 000
13,690 10,84 69 10,340 .4%0 te. qfl =011,
13.880 10,70 254 10,700 +540 ,
14,010 12,01 160 12,010 1600
14,090 11,96 160 11.960 5600 .
14,310 13,17 166 13,190 1661
14,500 13,46 1,35 13,915 1,386 | .
14,680 13,74 169 13,829 694
14.810 14,14 W7 14,27¢ 716
14,930 13,89 .70 14,025 707
16,500 16.3%  1.60 16,800 1,644
17,950 16,23 1,60 16,891 1,668 22
19.760 17,36 1.70 18,292 1.791 a
Seseceness seeseey * * é
3
FITTED PARANMETERS F 10.
s8casenssscssenee ’L
LEVEL SPACING & 9,790 PLUS=BR-NINUS ,B826PER MEV . z
ASYWPTE@TIC (N,2N) CRESS SECTION s 19.12 PLUS=BR-MINUS V72 w8 ~
Z e
b

RELATED DATA i
eseee 6.
NBN-ELAS'!C CROSS SECTION AT 14.2 WEV » 1702,82 nB

(N,2N) THRESHOLD = 11,60 MEV

_CN+3N) THRESHELD » 21,08 MEV

THIS 1SOTBPE HAS 50 NEUTRENS, 39 PRATONS, (NASS » @9) ) ['% FHED %}#ﬂ
NEUTRGN EXCESS PARAMETER ‘s .12360 _—— - e E)‘(PERAXHENT
Tie oF PYOTIC . o
RATI® ‘s":oxﬂlm.a's‘igzlnmu;‘ 2'=Ev NNeELASTIC . o ADJUSTED EXPT.
N/SPACING & 5,107 A/SPACING & 9,001 3
ERRQR 432 ERROR +769 %
. o. 1 1 1, . 4 (! (! 1 1 :

i 12 13 1 15 18 17 18 19 2 & 2
ENERGY(MEV)



Ye09 veoFRUM REF, T 60 (590)

(T2 XTI Y Y] sese osesses
(X110 N,¢N CRPSS SECTION (M}
tAcv) MBEASUREU, ERR ADJUSTED, ERR

assse sasoeane (1) L]
12,800 239,00 46,04 239,000 48,000
13.000 28,00 66,00 328,000 06,000
13.85¢0 84,00 120,00 Sue,000 120,000
14,0uu 678,00 140,00 676,000 140,000
14,500 685,00 140,00 617,822 140,577
151Uy 10n03,00 200,06 1014,887 202,870

teessasonn (1] ssescad

FITTELD PANAMETERS
catvEatIevRGRROES
HUCLEAN TEMP, ® 1,639 PLUS=dR=-MI:US .252 REV

ASYMPTATIC (N.2K) CN@RSS SECT(BN s 1475,55 PLUS=OR-MINUS 278,068 "B

RELATED UATA

seses

LASTIC CROSS SECTI®N AT 14,2 Mcv = 1702,82 M8
(Ne2N) THHESHALD = 31,00 NEv

(N, 3N) THRESHELD s 21.CH MEY

. .
THIS ISBTUPE HAS S0 MEUTHONS, 39 PRoTENS, (MASS & @9)

NELUTRYN EXCESS PARAMETER s ,12360

RATIQ 3F ASYMPTIMTIC (N,2N) T 14,2 MEv NEN=ELASTIC
18665 PLUS-BR-MINUS  ,1637

TeSQRT(A) »
ERREWN

TeSCRT(N) 2
ERKOR

15,462
2.377

11,589
1,782

Yego +o«FRBM REF, T 60 (590)

scstnoses tens 1 .
ENERGY
(MEV)

. . esese
N, 2N CROSS SECTIeN (MB)
MEASURED, ERR ADJUSTED, ERR

 80000000000000000000000000000000000000000000000
12.800
13,000

239,00 48,00
328,00 66,00
584,00 120.00
678,00 140,00
685,00 140,00
4003,00 200,00

sssncsssssessae

239,000
328.000
584,000 120,000
678,000 140,000
667,822 140,577
1014,887 202,370

LEVEL SPACING = 3,874 PLUS=BR-MINUSL,350PER MEV

ASYMPT@TIC (N,2N) CRASS SECTION = 1815.74 PLUS*BR-MINUS 444,32 HB

RELATED DATA
sesenssecses

N@N=ELASTIC CR@SS SECTION AT 14,2 MEV = 1702,82 MB

(Ns2N) THRESHOLD »
{Ns3N) THRESHELD =

11,60 MEV
21.08 MEV

THIS ISBTUPE HAS B0 NEUTRENS,

NEUTREN EXCESS PARAMETER s ,12360

RATI@ @F aSYMPTOTIC (N,IN) YO 14.2 MGV NONSELABTIC

1.0683 PLUS=BRMINUS  +2609
N7SPACING » 13,609 A/SPACING ‘= 24,224
ERRER 8,901

ERRPR 3,001

39 PROTENS, (MASS e

av)

O (N, 2N)-MILLIBARNS

lun L) L) i + Al Al v 1 1 L)
E Y-89 T 60 (S80)
1S0F 1= 1.639.252 MEV E
b N 2N) = 1475.51278. T8
OLUN, 2N) ]
ot g1y 2y °-867+.164 3
120} 3
§ 1000.f -i
3
iE 800.- ?
& -3
Z m}f k
o |
Sw.p 3
FITTED  DATA
s 3 "LINE  POINT E
———— o EXPERIMENT ]
E o ADJUSTED EXPT.]
lm.E 3
E ‘FN 3% i
ohuld T WA, W
1 12 139 14 15 18 17 18 19 22 <21 22

ENERGYCMEV)
Y-83 T 60 (590)
2ME A = 3.67411.350 MEV! E
OGN, 2N) = 1815. 7244y, 3 MB ) E
3 ,2N) 3
1040.F q 1 ? )"1.085*.281 3
mo.E / E
E S
1380.}- 3
llSD.i é
-
820.1- é
600, 3
wof FITTED  DATA :
-t LINE  POINT ;
E ———~ o EXPERIMENT 3
E D ADJUSTED EXPT.]
23%0.- r
t £F 3%3 3
o- | 1, ) 1. I 1 1 1, ! 1 3
1S

13 14 19 20 21

18 17 18
ENERGY(MEV)

N

143
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2h=90 oo FRPM REF, K 72
1400850004000 0000000000000000300800000000480000

ERERGY I, 7N CROSS SECTIBN (MB)
- (MEV) MEASURED, &RR ADJUSTED, ERR
OGNS0 ANNIONBRORR QN0 RRSPR0ERORERRRERRSe
13,44y 317,00 80,00 317,000 66.000

13,740 438,80 93,00 638,000 93.000
AP1,NY 95,00 681,000 93,000
112,00 832,000 112.000
118,00 844,699 118,227

903,950 119,047

<3ReM]NUS ,576 MEV

Asv'&'quC e .¢N).CRPSS SECTI2M = 1761.84 PLUS=BR=-MINUS 841,00 mO

AELATLD AT

esesee

n BLASTIC 2287 SECTIV. AT 14,2 HEV s 1711,44 MB
thez.0) TukESHLD s 12,12 MEv

(4393 TRaEsusLl s 21,58 “tv

ThIS ISCTHOF HAS S0 “EUTA39S, 40 PRATENS, (MASS s
SEGTREN Lxr=9< PAnAq:TF“ = L1111

naTla oF .sv PTATIC (xop.) Té 14,2 nEY NON ELASTIC
' 1,72v4 pLUES -ﬁh-dlubs L4914

TYesint(N) 2 10,083 TeSQhT(A) = lJ.l?O
. Einnﬁi 4,n73 ERRCR 5,464

seasbenster
n!N CH@SS SECTION (MB)
R USIED, ERR

Svbwvw 28380000000
317,00 66,00 317,000 66,000
638,00 93,00 638,000 03,000
681,00 93,00 681,000 93,000
832,00 112,00 832,000 {12,000
883,00 118,00 884,699 118,227
896,00 118,00 903,950 119,047

FITTED PARAMETERS

Sssessssesssssses

LEVEL SPACING s 5,293 PLUS=RR&MINUSS,103PER WEV

ASYMPTOTIC (N,2N) CRESS SECTIGN s 2083,19 PLUS=BR-MINUS1275,50 MB

RELATED DATA
ssespe
LASTIC CROSS SECTIEN AT 14,2 MEV s 1711,44 MB
(N,2N) THRESH3LD 2 12,12 MEV
(Ne3N) THRESHULD & 21,33 MEV

THIS 1S@TIPE HAS Sy NEUTRONS, 4D PRATONS, (MASS =
NEUTRON EXCESS PARAMETER & ,11111

RATIA 3F ASYMPTRTIC (ni2N) T2 14,2 MEV N@NELASTIC
1,2172 PLUS=OR=MINUS  ,7453

N/SPACING = 9,446 A/SPACING = 17,004
SRRAR ?.107 SRRER 16,393

902

90)

T (N, 2N)-MILL IBARNS

2700.prvr T T T T Li MM ¥ ] T 1
R-90 K 72

MWL 2 1,4224.576 MEV E

O4N.2N) = 1761.8+841.1 MB E

ON.2N) ]

2160.f qilq_z) ‘1.02933“.91 3

o} 3

L1BARNS

lasasaaasal

O (N, 2N)-M]

das

FITTED DATA
LINE POINT

—— =~ o ERPERIMENT
o ADJUSTED EXPT.

Lo

Addiasiad

3%\
l; l; 18 l; 20 21 2
ENERGYCMEV )
m' L L) L b4 T 1 L) 1 L) 1) hhd
ZR-80 K 72.
WBAE )\ = §.29325. 103 HEV!
OLN. 2N) = 2083.21275.5 MB
b GuN.2ND
2120, qilq'2)=1.217"7q5
a0 f
ano.i
“___-“'
1700.F
1360.}
1020.}
s FITTED DATA
680.1 LINE  POINT
; ———— « EXPERIMENT
] o ADJUSTED EXPT.
340.F P

12 13 15 1817 18 19 20 a
: ENERGY(HEV)




ZR=90 1o FREN REF, a 69 (2366)

ENEHGY N, 2N CRESS SECTIAN (MB)

(MEV) MEASURED, ERR ADJUSTED, ERR
596,50 4,40 596,500 4,400
677,90 26,50 677,900 20,%00
739,20 5,80 762,497 5,828
815,70 15,50 822,834 15,636
885.50 4,00 896,317 4,049
1008,20 6,50 1015,709 6,994
993,70 4,40 1009,950  ¢,472
1053,60 11,10 1075,913 11,338
1024,60 15,40 1050.202 15,788
1225,60 9,10 1259,934¢ 9,335
1108,20 6,90 1144, 417 7,128
1241,90 9,00 1267,774 9,332
138%,80 7,60 1444,121 7,920

FITTEVU PARAMETERS

NUCLEAR TEWMP, 81,161 PLUS@R=NINUS ,115 MEV

ASYAPTBTIC (N,2N) CRESS SECTIAN = 1313,60 PLUS=BReMINUS 78,41 M8

RELATED DATA

[YYYYY)

STIC CRESS SECTIEN AT 14,2 HEV = 1711,44 W
(N,2n) THRESHOLD = 12,12 MEV

(N:IN) THRESHMBLD « 21,53 MEV

THIS 1SOTUPE HAS 30 NEUTRENS, 40 PRETUAS, (MASS = 90)
NEUTHON EXCESS PARAMETER s ,31311

RATIY OF ASYNPTRTIC (N,2N) To 14,2 MEV NANeELASTIC
47675 PLUS=@R=-NINUS 10438

TeSQRT(N) s 8,210 TeSORT(A) » 13,014
ERRER +813 ERRAR  .1,091

2Re90  ,,,FRON REF, A 69 (2366)

secencens LYYTYY Y 1)
ENERGY N,2N CROSS SECYION “(NB)
(MEVY MEASURED, ERR ADJUSTED, ERR
13.570 596,80 4,40 596,500 4,400
14,200 677,90 26,50 . 477,900 28,300
14,520 739.20 3,80 762,497 5,825
14,860 813.70 15,%0 022,834 13,836
15,140 885,50 4,00 896,317 4,049
15,330 1004.20 6,50 1015,709 6,594
15,490 993.70 4,40 009,998 4,472
15,920 1053.60 11.10 1075,913 11.338
16,280 1024,60 15,40 1050,202 15,785
16,580 1225,60 9.10 12%9,934 9.35%
17,070 1108.20 6.90 MLe4,117 7103
17,550 1241,90 9,00 1287,774 9,332
18,180 1385,80 7.60 1444121 7.920

FITTED PARAMETERS
ense L ] sebesseas

. LEVEL SPACING = 9.814 PLUS@RNINUS1,932PER NE
ASYMPT@TIC (N,2N) CROSS SECTION s 1372.38 PLUS-BRquNus

RELATED DATA

asncsdesesne

NON-ELASTIC CR@5SS SECTION AT 14,2 MEV » 1711,44 NP

(N, 2N) tnnssuagg = 32,12 MEV

(N, IN) THRESHAL 21,53 MEV

THIS 1SBTOPE HAS S0 NEUTRENS, 40 PROTONS, (NASS = 90)
NEUTRON EXCESS PARAMETER » ,11111

RATIB 8F ASYMPTOTIC (N,2N) TQ 44,2 MEV N@NELASTIC
. +8020 PLus-en-nlNus 10521

N/SDAC!NG s 5,095 . A/SPACING » 9,171
ERRBR  '1.003 ERRER 1,805

89.21 N8

O (N, 2N)-MILLIBARNS

145

1500 T preeery T preverry ey T
E ZR-90 A 69 (2366) O
L
190.F 1 o 1.161¢.115 MEV
N, 2N) = 1312.6¢ 18,4 HED
2N) <€ e ——— o — =
- ymf %—2"7“: e -
94 /, ‘o
04 <
wso.f !
;g 800.F
EE 4
4
iE 750,
E.‘
Z enf -
b 3
Y50
3
4
E “FITTED DATA
0.t LINE  POINT
———— « EXPERIMENT
o ADJUSTED EXPT
150.}-

o4

dassa

n VTV L TTPTVTTI FTTVTVTVT FPTTUTVVI FTTVITIVTE CYUVTTUT T PUTTUVEVTI FUTTUTRINY FVUVIVTVUL

13 19 15 16 17 10 21
? ENERGYCMEV S
lm LhA L L Ll L T L} T hd |
ZR-90 A 69 (2366 ©
< ‘
1950,

“A = 9.81421.932 MEV"!
N, 2N) = 1372.6289,2 MED

w0t g8, =-8022.052§ -

450

. FITTED
0. LINE.
150.]

OATA °
POINT

o EXPERIMENT

o ADJUSTED EXPT

w
adsasasaly

ITTUTRTOYTE ITTTTUOUUTI FUTETUTITI FUTTUTUTVI FUTTUITUTI FIUTETETT] FUTTRRETIV EVET

YOTVTUTEY

12 19

-
-

16_ 17 18
ENERGY(MEV)

N
-

N
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In=90 raan REF, P 61 (548)
[T

ENERGY ,2N CHUSS bECVlBN (MB)
(MEV) MEASURED, ERW ADJUSTED, ERR
L XX L1 1) (1]
T 13,400 398,00 12,00 398,000 12,000
13,920 457,00 14,00 457,000 14,000
13,690 527,00 16,00 527,000 16,000
13,880 585,00 16,00 535,000 16,000
14,010 i 604,00 18,00 604,000 18,000
14,090 623,00 19,00 623,000 19,000
14,310 716,00 21,00 717,085 21,032
14,500 768,00 23,00 771,132 23,094
14,60y 822,00 25,00 827,298 25,161
14,810 A38,00 29,00 844,708 25,203
14,930 8%6,00 26,00 864,241 26,250
16,500 1115,00 56,00 1145,350 57,524
17,950 1173,00 59,00 1220,227 61,375
19.760 1169,00 58,00 1230,973 61,075

FITTED PAKARETERS

0802008000000 00

NUCLEAK TEMP, & 1,101 PLUS=3R-MINUS ,u28 MEV

ASYMPTBTIC (N,2N) CRESS SECTIon & 1218,36 PLUS=OR=MINUS 27,51 nb

KRELATED UATA

ssvvnssevece

NUN-ELASTIC CRASS SECTIUN AT 14,2 HEV & 1711.44 NB
(N, 2N} THRESHRALD # 12,12 MEV

CHo3N) THHESHOLL = 21,53 MEV

THIS ISETYPE HAS 50 NEUTRONS, 4y PROTONS, (MASS = 90)
HEUTRAN CXCESS PARAMETEM o ,111813

KATIG BF ASYNPTATIC (N.2N) Ty 14,2 MEV NON-ELASTIC
27119 PLUS=BR=MINUS 0161

TeSURT(N) = 7,785 TOSQRT(A) & 10,443
ERRER 1104 ERKeR 247

ZR=90 +osFREM REF, P 61 (588)
oo

seen 2 [
ENERGY . N, 2N CRDSS SECTIBN (MB)
{HEV) MEASURED, ERK ADJUSTED, ERR
L1 .8 .
14,010 604,00 18,00 804,000 18,000
43,400 308,00 12,00 308,000 12,000
13,520 - 457,00 14,00 457,000 14,000
13,690 827,00 16,00 527,000 16,000

. 13,0880 585,00 18,00 585,000 186,000
14,090 623,00 19,00 623,000 19,000
14,310 716.00 21,00 717,08% 21,032
14,500 768,00 23,00 771.132 23,094
14,680 822.00 25,00 827,295 2%5.161
14,810 838,00 25,00 844,798 25,203
14.93 856,00 26.00 864,241 20.3%0
1; gs 1115 xg $6,00 1145,350 57,524

) 173 59,00 1220,227 81.37%

19,760 1169,00 358,00 1230,973 61,075

FITTED PARAMETERS

sesceasssessssecee

LEVEL SPACING #10,468 PLUS*QRMINUS ,446PER ME

ASYMPTOTIC (N,2N) CR@SS SECTION s 1281.40 PLUS-BR-HINUS 27,25 M0

RELATED DATA

ssanae 111

NON=ELASTIC CROSS SECTIGN AT 14,2 MEV & 1711,44 KB
(No2N) THRESHOLD s 12,12 MEv

(N,3N) THRESHALD s 21,53 MEV

THIS 1SOTOPE HAS 50 NEUTRBNS, 40 PROTONS, (MASE s 90)
NEUTREN EXCESS PARAMETER s ,1111%1

RATI2 BF ASYMPTATIC (N,2N) T2 14,2 MEV NON-ELASTIC
S7467 PLUSSBR=-MINUS  ,03189.

N/SPACING & 4.776 A/SPACING & 8,598
ERRER 204 ERRER . 366

O (N, 2N)-HILL]BARNS

1300 T T T A ' v
3 ZR-S0 P 61 (588) 3
WO 1 = 1.101¢.026 MEV B
N, 2N) = 1216.422 E
1ow0.f
910.F -
a b b
& :
3 3
3 :
iE 650. ?
; 9 ' E
~N 3
Z saf 3
o
FITTED DATA
=0.F LINE  POINT 3
1 wemm & ERFERIMENT ]
E o ADJUSTED EXPT.]
190, ’
g !
12 13 14 15 18 17 10 le 2
ENERGY( MEV )
1400, T (A4 T T T T T L AbAbAddddd ;
ZR-90 P 61 (588) E
1280.5 = 10.'682.446 MEV} E
GUN.2N) = 1281.422%.3 MB
] gfl_.ZN) B
1120.+ 14.2) . 7492.016 3
-
mo.f ' 3
st} 3
] FITTED DATA
e 3 LINE  POINT E
E ———— o EXPERIMENT 3
0 E o ADJUSTED EXPT 3

5

16 17 18
ENERGY(MEV)

-
@
8
o

R



Hy=y2 e FRON WEF, B 72 ()
S00000000300000000000 000000004008 30000R00 00000
ENERGY 4,25 CRESS SECTIBN (MB)
{nEy) MEASUREU, ERR AUJUSTED, ERR
G000 00000000030000000000800000000000000000300000

14,550 186,00 18,0C 166,873 13,060
15,36y 317,00 26,00 321.600 26,378
15,920 466,00 24,00 475,659

16.850 547,00

10,940 621.00

17,500 6ie, 00

1h,ddu 745,00

FLITeD PAKAMETERS

ensscesess .

NUCLEAR TEMP, @ 2,486 PLUS=AKeMIAUS 203 MEV

ASYHPTITIU (M, 2N) CRESS SCCTIAN 5 31260453 PLUS=BR=MINUS 123,01 M8

HELATED LATA

HEN=ELASTIC CRASS bECTICN AT 14,2 W§v 2 1728.53 wb
(N, 2N) THRESKGLD & 12,83 MEV
tN,3N) TARESKOLD = 23,02 MEV
TSIS ISHTUPE PAS 50 NEUTRAINS, 42 PA0TENS, (MASS s 92)
NEUTREN EsCESS PARAMETER = ,086vé

RaTle UF ASYMPTATIC (v.2N) Ty 14,2 AV HeneELASTIC
2

«7339 PLUS=GH=MINYS 2071
TaSunT(N) = 17,579 TeSQKT(A) & 23,845
ERKUBR 1,433 ERROR 1,947
\

H@«92  «,,FRON REF, B 72 (e)
ENERGY N.2N CRUSS SECTION (MB)

MEASURED, ERR ADJUSTED, ERR

188,00 13,00 166,873 13,080
1s 360 317,00 26,00 321,608 26,378
15,920 466,00 28,00 475,099 28,380
16,450 547,00 34,00 561,207 34,889
16,940 621,00 39,00 640,113 40,200
17,560 682,00 46,00 706,677 47,664
18,230 745,00 952,00 775,904 34,157

FITTED PARAMETERS

08800080000 000000

LEVEL SPACING ¢ 1,675 PLUS»BReMINUS 38BPER MEV

ASYNPTRTIC (N,2N) CRDSS SECTiON o 1675.19 PLUS=OReNINUS 298,82 B

RELATED DATA

aes0ssaBRES

NON=ELASTIC CROSS SECTION AY 14,2 HEV = 1728,53 nB
(N,2N) THRESHALD = 12,83

(N, 3IN) THRESHBLD = 23,02 NEv‘

THIS 1SBTRPE MAS S50 NEUTRONS, 42 PRATANS, (MASS e ¢2)

NEUTRBN EXCESS PARAHE'ER s ,008690

RATI® BF ASYMPTOTIC (N,2N) T3 14,2 HEV NON-ELASTIC

«9709 PLUS=OR-NINUS 11497
N/SPACING s 29,851 A/SPACING » 54,925
ERRBR 6,915 ERRBR 12,723

T (N, 2N)-MILLIBARNS

i i s i s
MD-92 B 72 (-)
1280.F 1.z 2,486¢.203 MEV
GL4N.2N) = 1268.5 123.0M8
L2N)
1120.3 q“_l‘LZ):'73q2'0.“ B
//’
s&)A-

O (N, 2N)-MILLIBARNS
g
T

420.
FITTED  DATA
0. LINE  POINT
——Z_ « EXPERIMENT
o ABJUSTED EXPT
140.F
£ ki
S 18 17 18 19 20 21 2 23 24
owont ENERGYCMEV )
MO-92 B 72 (-)
160F A = 1.675t.388 MEV™ E
§  GuN.2N)= 1678.22256.6 1B 5
E 2N 3
ot gﬁh— =.971+.180 3
10| 3
1200.F %
1000.F "i
z
800.F e
, 1
600.F 3
FITTED DATA 3
4oo. - LINE  POINT E
] ‘———~ o EXPERIMENT 3
E 0 ADJUSTED EXPT.]
200.F E
2N . S
A -
oiz 13 14 15 16 17 18 19 20 21 2 2 sl

ENERGY(MEV)

.........l,'........l.........1.....“..1... PN FYUTTTTTIN FYPTTTUTTY FYUTVVRTYY FUTTOURUTI FETTUTUTY

147
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REF, K 72
LXXTITI I Y

.
N,2N CRESS SECTIAN (nB)

Sesavsonsrasange

M1 T
(MEV) MEASUIED, ERK . ALJUSTED, ERR
sensnsssesnvsce *ssesassese senves
is.170 132.90  10.00 132.003 10,000
12%.00 V.00 125,931 9.004
128,00 9.00 128,190 9,013
148,30 10.00 148,376 10.026
143,90 106,00 143,439 10,032
150,99 13.00 150,638 13.047
151,00 10,00 151,799 10,053
143,00 11.00 164,029 11.069
167,37 11.00 166,181 11,078

18,00 173,431 13,108
7,73

FITTEL PARAMETCNS
sesesssccsessoene
SOCLEAR TLY2, 8 799 PLLS=dH-NINUS ,Ucd0 NEV

£
ASYEPTLTIC (*,2N) CRuSS CCTIeN s 243,74 PLUS-@R-MINUS 22,86 wB

.
~ELASTIC CFNASS SECTIUN AT 14,2 MEV 3 3728,33 M8
(+,24) THRESHZLD s 12,83 AEV

Goo3N) TenESHOLD & 23,02 MEV

TAIS 1SATiPE HAS S0 MEUTQENS, 42 PRRTANS, (MASS & 92)
WEUT4N EXCERS PARAMETER = ,0b696

HATLG @F ASYMPTATIC (N.2%) To 14.2 MEV NoN=ELASTIC
41410 PLUS=CRMIANUS  .0132

TaSuIIN) = %,450 T=gaRT(A} © Teddd
ER

ERKER +603 AeR 825
Hg=02 essFROM REF, K 72
s0edasatstengies 0000000000000 0000000%0000000
ENERGY N.2N CRPSS SECTION (MB)
vy i UREL YED.-ERR
R agaganes .o
14,170 0 134.000 10,000
14,230 125.00 9,00 125,051 9.004
14,330 108,00 9:00 i26.avu  v.018
14,3%0 148.00 10.00 148,878 10,026
14,440 143,00 10.00 143,459 10,032
14,520 1%0.,00 11,00 150,638 11.047
14,600 154,00 10.00 151,799 10,053
14,600 163,00 11.00 164,029 11,069
p 14,740 167,00 11,00 168,182 11,078
14,840 172,00 13.00 173,431 13,108
14,920 166,00 13,07 187,731 13421

SeeePeRetaratatangOatsnpn st eteTstountototpe

FITTED PARAMETERS

sedanavRIReY . . 0
LEVEL JPACING <038 PLUS=IR=MINUS4,853PER HEV
ASYKMTUTIC (N,2N) CRUS3 SECTION & 257.77 PLUS=BReMINUS

. HELATED DATA
eee
he LASTIC CAYSS SECTIAN AT 14,2 MEV = 1728.33 MB
(N,2N) THRESWOLD = 12,83 MEV
(N, 84) THRESHALD = 23,02 MEY

THIS IS3ITYPE WAS 50 NEJTRONS, 42 PRATONS, (MASS = 92)
NEUTHEW EACESS PARAMETER = ,08696

KATIQ OF ASYFPTUTIC (Ns2n) TP 14,2 HEV NBN=ELASTIC
.1491 PLUS=PR-MINUS  ,0159

H/SPALING = 2,495 A/SPACING = 4,591
FRYR 579 EARAR 1.066

BaAnN

O (N, 2N)-MILL1BARNS

2%.

ml
t
E
:

3

1304

NS ML

4,

108.Q-

J

MO-92

K 72

FITTED  DATA
LINE POINT

-« = —— & EXPERIFENT

o ADJUSTED EXPT.

la

21. 3
3%5 5
%1 1:: l‘S 1; 1‘7'1‘8 1; 20 2 2 B &
ENERGYCMEV)
290. ' il Ll T T T Ty T T T
3 MO-92 K 72
LR A= gy, us8TY.E53 HEV T E—
E oM. 2N = 2570227
(N,?N) . T T T
=.¢ %'—‘.1‘492 6
203.4
1%
146.0Q
116.4Q
87.4
FITTED DATA
se.4 LINE  POINT
~———  EXPERIMENT
— o ADJUSTED EXPT,
29.0Q

.1

17 18 18 2
ENERGY(MEV)

21

2

23

"1 U RS TRRTRY)
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860.Q i r

. ] MB-92 A 69 (2366)
na=02 eooFRAM REF, A 69 (2366} ‘

e

engkcv N,2K CRBSS SECTI¢N (D) : s12. T =1.600t,200 MEV
(HEV)- NEASURED, ERR AD. 0, ERR

: arcanes AN, 2N)=586.985.7 M8
14,180 150,70 2,30 150,700 2,300 2N

14,530 156,30 1.%0 156,986 1,507 sn.t z

16,050 . 201,90 2.80 203,202 2,622 ) g 14,

15.050 232,20 3,30 234,728 3,336

19,410 265,90 4,30 290,220 4,363

15,920 388,80 7,79 394,613 7,080

10,250 383,30 8,10 392,355 6,247

16.%0 432,10 10.40 443,057 10.663 . 8.0~

17.0v0 413,10 7,80 420,373 4,051 -

17,540 369,40 10,10 403,425 10,404

e . sees

8
¥

FITTED PakAmETERS
evecnvecovserevie
. NUCLEAK ftnP, 1,600 PLUS=PReMIAYS ,2U0 MEY
ASYAPTATIC l\.:N) CHESS SECTIsh o 380,94 PLUS<VReNINUS 65,72 mB

O (N, 2N)-MILLIBARNS
£

HELATED UATA .

esesvesscscs :

N¢N=ELASTIC CR@SS SECTInN AT 34,¢ MEV & 1720.53 M8

(N,2N) THRESHALD = 12,33 NEV 3

(i, 3h) THAESHALD s 23,02 MEV 4
.G

THIS ISOTEPE WAS 50 NEUTKUNS, 42 PReTuNS, (MASS s 92)

NEUTHON EACESS PARAMETER s ,08696

WATIg BF ASYHPTATIC (N,2N) Ty 14,2 NEV NON-ELASTIC ‘& FITTED DATA
,3396 PLUS=BR-NIAUS ~ 40496 1.9 LINE  POINT
TOSURT(N) & 11,314 TeSuRT(A) ¢ 15,347 — ==~ o EXPERIMENT

ERnER 1.414 ERRER 1,918

o ADJUSTED EXPT.

NVTTTVTTT FyUVTTTVVY PYTTUTUTIY FYVPTVUTI FYPYRTUTTS FYVTVPTPT FPTVTTTITS PPTTRPPITI FUTTITOTUL FTTPRVTYY

-
~N
-
@0
-
&
-
n
-
@
N
-
R
g
2

MB-92  ,,,FREM REF, 4 69 (2366) MO-SZ A 69 (2386)

(I XYY}
ENERGY N,2N CROSS SECTIBN (MB) 720. -
(HEV) MEASURED, ERR ADJUSTED, ERR = 4.689t1.371 MEV'! i
vesen [ . [ 1) =
14,180 150.70 2,30 150,700 2,300 OL{N.2N)=671.72122.3 MB ‘
1:.::0 ;s:.go x.:o ésg.oee ;:g; «2N) +.0M
14,850 01,50 2,60 03,202 . =,389¢,
15,050 232.20  3.30 234,728 3.336 : 640. qii4.2>
15,410 285,90 4,30 290.220 4,365
15,920 386,60 7,70 394,613 7,860
16,250 383,30 6,10 392,855 6,247
16,560 432,10 10,40 443,857 10,683
17,090 413,10  7.60 426,373 8,051 S60.
17,540 389,40 10,10 403,425 10,404

SEL058030000000880000303080000000000000000000

FITTED PAR‘NEYERS
sendscansee
LEVEL SPACING = l 689 PLUS-QR=MINUS1.371PER WEV

ASYMPTOTIC (N,2N) CROSS SECTIEON = 671.68 PLUS'GR-NINUS 122,30 nB

RELATED DATA

as00se0BRIIRS .
NBN=ELASTIC CRASS SECTION AT 14,2 MEV » 1728,53 n@
{N,2N) THRESHOLD & 12,83 MEV

(N,3N) THRESHBLD s 23,02 MEV

O (N, 2N)-MILLIBARNS
8

THIS 150T@PC 1AE ~ S0 MEUTRONE, 42 PARTENE, (MASE o 92) ’ 40,
NEUTHEN EXCESS PARAMETER s 08696

RATIQ BF ASYMPTATIC (N,2N) T0 14,2 MEV NaN-ELASTIC
' AN 3886 PLUS-ORoNINUS 10708 t . 160. FHED %mr
SPACING = 663 SPACING = . _——_———
N/SPAC N:en 1&::6 A/SPAC] 2" x:lggg o EXPERIMENT

o ADJUSTED EXPT.

19 14 15 16 17 18 18 20 2 2
ENERGYCMEV)

IYVETETEY FVOTETUTTY FOTTUTTIIN FITECIIT FYTTUPTTTY PRVTTTTTTY FTTPETETIN FUTPTTTTIN FETUTUUTYY FTTTTTUTY

b
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Hpe92 vo.FRON ReF, B8 52 (03)

ENMERGY N,2N CROSS sECTldN L1:2]
(nEV) MEASURED, ERR ALJUSTED, ERR
ssensecssosunanet evae

14,600 300,00 100,00 301.987 100,529
16,900 770,00 150,00 793,416 154,562
19,300 950,00 180.00 996,441 188,799
sse seese

FITTED PAKAME

NUCLEAK TEHP, & 1,734 PLUS=2H=MINVUS ,108 NEV -
ASYMPTRTIC (N,2N) CRASS SECTIAN = 1133,74 PLUS-BR-MINUS 52,04 N8

RbLAYtD LATA

Nu\-bLASIIC CRPSS SECTIoN AT 14,2 MEV s 1728,53 n8
(N,2N) THNESHALE = 32,83 MEV

ENs3N) THRESHALD = 23,02 NEV

THIS ISITUPE HAS 50 NEUTKUNS, 42 PRYTONS, (MASS s 92)
MEUTHE4 £XCESS PARAMETER s ,08696 '

HATIH BF ASYMPTBTIC (N,2M) T4 14,2 MEV NON=ELASTIC
+6588 PLUS=CR=HINUS 0301

TeSQRT(N) = 12,261 ToSQRT(A) *= 16,632
ERnpR .728 ERRIR +988

HPe92 «ooFRON REF, B 92 (83)

ENERGY N,;2N CROSS SECTION (M8}
{MEV) MEASURED, ERR ADJUSTED. ERR
14,600 300,00 100,00 301,387 100,829
16,900 770,00 150,00 793,416 154,562
19,300 950,00 360,00 996,441 1086.799

FITTED PARAMETERS

2000000000000 000s

LEVEL SPACING = 4,394 PLUS- UR-NINUS +8B9PER MEV

ASYMPTOTIC (N,2N) CRBSS SECTIBN = 1257,1% PLUS*BReMINUS 112,77 MB

HFLaTF|) nAtA
..

LASTIC cﬂess SEcnaN AT 14,2 nev * 1728.53 MR
m.zu) THRESHELD ® 12,83 MEV

(N,3N) THRESHALD = 23,02 MEV )

THIS ISBTOPE WAS 50 NEUTRONS, 42 PRETBNS, (MASS & 92)
NEUTRON. EXCESS PARAMETER = ,08696

RATID BF ASYMPTOTIC (N,2N) T@ 14.2 MEV NaN=ELASTLC
47273 PLUS=GR-MINUS  ,0652

N/SPACING = 31,644 A/SPACING s 21,425
ERROR 2,411 ERROR 4,436

O (N, 2N)-MILL 2BARNS

O (N, 2N)-MILLIBARNS

1400

3

MO-92 B S2 (83)

T = 1.7342.103 MEV
4N 2N) = 1138.7252.0 M8

,2N)

q;m_‘m >3 =-659.030°

DATA
POINT

o EXPERIMFNT
o ADJUSTED EXPT

aadasasasas

o
IYVETTIVE FYETWI TS FTVUTTRTRY PYVUUTUTEL FYTTPTUwel |

_1

1S 4 15 e

17 18 19 20
ENERGY(MEV)

2

2

-]

1120,

\ARARS

T

5
>,

MO-32 B 52 (83)

A = 4,294t BBY MEV'!

OLGN.2N) = 1257.12112.8 MB _

afl.D .727! 55

,2N)

FITTED
LINE

DATA
POINT

o EXPERIMENT
o ADJUSTED EXPT.

Lasassaasalassasaaaalagasaasaabaginassaalasaaagasalassasasaalagaaaasaalassssaansy

AALsadLL

sddssasaly

13

14 15 16

17 18 19 20
ENERGYCMEV)

21

R
8
2
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1200 T T T T T T T T Y
RU-96 B 70 3
Ry=98 ,..FRun REF, 3§ 70 3
€000000000000000000000000 00000000000 0000000000 . 1080.% .]
ErERLY ¢ No2N CR2SS secv;gn (na& . T = 1.1912.059 MEV
(hev) MEASURED, EHP ADJUSTED, ERR : ]
onunuuuuoou-:u"uuuuoou.no‘ooco.o O"&N, 2N)= 1026.5t24.8 MB b
12,600 450,00 50,00 450,000 50,000 b
15,300 010,00 80,00 610,000 60.000 N2V _ sy 014
13,900 70,00 70,00 770,000 70.000 ®0E g4
14.500 ap0,An 80,00 A86,610 60,601
15,400 A90,00 70,00 901,819 70,930
18,100 990.00 70,00 1011,442 71,518
16,760 1nro,.00 90,00 1027,313 92.4%8
17,400 000,0r 79.Cu 1022,953 72,330 840.F 7
18,140 Q16,30 60,00 945,166 62.319
8000850000000 00080000000000000200000000000%000000
own -
FITTED PARAMETERS z ™
aPEss0008CRRRS ‘
AUCLEAN TEUP, & 1,191 PLUS-BReHINUS 050 MEV =
ASYMPTATIC (1,26) CHESS SLCTITN » 1026,49 PLUS=BR.MINYS 24,78 w4 o]
= ;
? 600.}-
A
z 3
~N <
FELATED DATA :
ssesasacsese . :‘E 480. . ‘}
NENSELASTIC CRASS SECTIAN AT 14,2 MEY s 170?.16 L) t)
(No2N) TERESEZLD = 10,81 MEV 3
(n 3N} THRESHZLD = 19,67 KEV ) ]
ThiS 1S@TAPE HAS 52 HEUTHONS, 44 PRITANS, (MASS = 96) ot %
NEUTHAK EXCESS PARAMETER s  ,08333 . ) "]
]
“aTio MF ASYMPT@TIC (N,2N) Té 14,2 MEV NUN-ELASTIC 1
\£625 PLUSOR-NINUS 0141 ok FHLED %ml’ E
TeSORT(N) = 8,%8 TeSORT(A) & 11,669 i
o2 8 theon 21157 ~—-— o EXPERIMENT  j
’ a ADJUSTED EXPT.]
120, E
3%: .
0 1 1 i 1 1 1 1 1.3
io n 121 ™15 18 18 19 20
ENERGY( MEV)
1200. T T T T Tvv T T T T
RU=96 ,,.FREM REF, § 70 RU-86 8 70
e ey .. J
& No2¥ CHBSS SECTIAN (MB) : . b .
(MEV) WEASURED, ERR ADJUSTED, ERR ! 1630 A = 8.74511.062 MEV™!
.'...CI....ll......’.....l.......l............‘ N
12,600 450,00 50,00 450,000 50,000 OLEN.2N)= 1059.9£34.2 MB
13.300 :xo.oo 60,00 ;10.000 go.ooo 2N)
13,900 70,00 70,00 70,000 70,000 =\ 2
14,800 ssc.on 80,00 886,610 80,601 .t  qf14.2) -6012.019
15,300 890,00 70.40 901.819 70,930
16,100 990.00 70,00 1011,442 71,516 |
14,700 1000,00 90.60 1027,313 92,458
17,400 990,00 70,00 1022,953 72,330
16.100 Q10.00  60.00 45,166 62,319 40

908800009 00000000300006000000000000000000000000

§
L.

FITTEL PARAH[TERS

I FEVUUTEUTY EYTVUTHVEY FUNTUTEVYI UPUTTURITI PUCTVUNVEY ISUVEUTTYI FTSTETUTTY FUUTURTL

2
A A
LE 1 L ¢ 8,745 PLUS=Bk-MINUS1,062PER MEV =
Asvrm'll(. (11,21) CRESS SECTI@N s 1059.87 PLUS<PRMINUS 34,21 W3 —
-
= 600
= .
[]
A
RELATED UATA & E
eessosoRasns Z.
NON-ELASTIC CRASS SECTION AT 14,2 WEV = 1762,16 N8 £ uweo.f
(42N} THRESHCLD ® 10,31 MEv (3] b
CHa3t) THRESm/LD ® 19,8/ MEV
THIS ISOTOPE WAS 52 NEFUTRUNS, 44 PRITONS, (MASS = 96)
] 960.F
NCUTRgh EXCESS PARAMETER = ,0B333
RATID @F ASYMPTATIC (N.2N) TO 14,2 NEV MON-ELASTIC
. 26015 PLUS-UR-MINUS +0194 9 FITTED DATA
N/SPACIEG = 5,048 A/SPACING & 10,978 s 3 LINE  POINT ]
EnHgR e ERRBR 1,333 — ——— o EXPERIMENT ]
. b o ADJUSTED EXPT.J
120.F E
3N 3
E .
P p
0 E i i 1 i L L 1
io 1 12 18 19 20

14 15 16
ENERGYCMEV )
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1700, Frrrr T T T T T TR T T TYTYYY rrver
RU-104 B8 70 ]
ky=304 ,,,FRQH REF, © 70 :
0000080000008 00000000050 00000000000 aRetetRl0S N 15'30 3 3
ENEHGY N, 2l CRUSS Secneno(u:; y T =1.0722.089 MEV B
(MEV) MEASURED, ERR ADJUSTE R
o.ooo.uouooooo-uo:-n-.oo!ooolooooooo;oono.o O’.‘J‘ 2N) = 1562.4237.5 MB 3
12,000 1326,00 150,00 :izo.goo :;g.gog L 2N) b
13.400 1460.00 150,60 60.000 0 t 3
14,000 1450,09 150.00  1450.000 130.000 ot g4, —-855t.021 3
15,100 1570.00 150,60 1535,440 151,524 . :
ssasecessenterstanstesndece ]
1s0.p 3
FITIFD PAnAnFVFM p
ssed .0 <
NUCL 1,072 PLUS=BR=NIKUS .089 MEV :
ASVNPIG’IL (N,2N) CROSS SECTION s 3982.42 PLUS~OR=NINUS 37,51 mMa . 3
Zz 1020.F 3
& ]
< b
[+ < 3
o) E
U 0ATA =2 ese}b 3
cseses = ;
HENELASTIC CPBIS SECTICN AT 14,2 MEV = 1827,37 w@ A 3
(s 2N) THRFSHOLD = 8,99 MEV g z
, (M) SN) THRESHOLD = 15,28 MEV ~
THIS ISeTePE HAS 60 NEUTR@NS, 44 PROTANS, (MASS s 1040 3 680.1 -
NEUTRUN EXCESS PARAMETER s« ,15385 o
KATIE b ASYMPTRTIC (H,2N) T& 14.2 MEV NENeELASTIC b
PS50 PLUS=CR-MINUS  .020% . sno.} E
TeSGRT(N) » 6,304 TeSQRT(A) & 10,932 ]
ERRYR «ARY ERROR 908
FITTED  DATA ]
Ho.p LINE  POINT E
———~— o EXPERIMENT ]
=—wam gy ADJUSTCO EXPT.J
110.F 3
%% 3
o. i 1 AL L i
[] 9 1 12 13 14 15 18
ENERGY(MEV)
1700,
Rys108 ¥ 70 4 RU-IO‘! B 7,0
.lan;-oloo.o.lo LI Y YY)
ENERGY . SECTieN (mB) NS
(HEVy HEASURED, E4R ADJUSTED, ERR 1530 A= 10 14421,.867 MEV!
BabeBedolsdoed Y Y I TYYY YY)
12,800 0% 150,00 1420,000 150,000 : LN 2N = 1594, 7249.0 HB !
}3.;un 1::3.00 150,00 14560,000 150,000 ,2N) 873 7
N 0 190,00 143(,000 190,000 3 =, t,
15.190 1520.00 150.00 1535,440 151,524 1360. % 02
I IXIRIY YY) 0000000080000 000000000000000000¢
FITTED PARANETERS 1190,
LA AR XTI I T Y XY
LEVEL 3PACING 910,144 PLUS*@R=MINUS1.867PER MEV
ASYNPYSTIC (N,2N) CROSS SECTIBN s 1594,70 PLUS=OR-MINUS 46,98 Mg
2 wal
=
<
o
ELATED yaTA 3
R
o : = mof
NeN=ELASTIC cnas SECTIaN AT 34,2 MEV » 1827,37 w8 x 1
(N, 28) THRESHPLD = 8,99 MEV A E
(No3N) THRESHALD + 15.28 MEv Z £
9
‘THIS 1SATOPE 4AS 60 NEUTAYNS, 44 PRDTBNS, (MASS s 104) z 680 3
z W
NEGTHAY EXCESS PARAMETEN = ,15385 b b
4
RATLY OF ASYAPTOTIC (N,2M) TB 14,2 MEV NaNeELASTIC
JAT27 PLUSAR-MINUS  ,0268
) S10.F
N/SPACING + 5,919 A/SPACING = 10,252 4
FRRBOR 1,789 ERROR 1,807
a0t FITTED DATA
! LINE POINT
3 ——~~—— o EXPERIMENT
E o ADJUSTED EXPT.
170,
4 3
i
0.5 2 Lssssssaalissisissel 1 askas Il
8 10 1" 12 13 14 15 186

ENERGY(MEV)



seasssne
ENENGY
(MEV) MEASVREL, ERR ADJUSTED, ERR

0000000000000000000000000080000000000000000000

w24 CR3SS SECT[uN (MB)

10,63y 307.an 240,00 000 240.000
10,800 530,00 293,00 530,000 293.000
1,080 706,00 337,00 706,000 337.000
11.280 S76.00 314,00 576,000 $14,000
11,430 610,00 87,00 610.000 67.000
11,530 462,00 80,00 662,000 80,000
12.010 906.00 52,00 - 906,000 52.000
13,090 114,00 S4,00 1014,000 54,000
13,490 913,00 S1,00 913,000 51,000
13.410 974,00 53,00 974,000 53,000
14,200 946,00 51.00 946,000 51.000
14,610 919,90 47,00 923,439 47,228
15,030 984,39 50,00 993,362 30.476
15,490 1000,03 43,00 1013,376 53,709
1%.820 997.04 'S52,00 1014,444 32,910
10,070 ¥78.03 56,08 997.337 57,110
16,180 057,09 54,60 1079.,u09 5%5.124
16,590 1043,F2 54,00 1088,912 55,316

0P aE00000000000000000000 0000000t 0saRs000se

FITTED PARAMRTERS

NUCLF AR Tk 986 PLUS=JH-HINUS .067 MEY
ASYRBTETIC (M,2%) CRYSS SECTIIN = 1029,96 PLUS-OR=HINUS

QELATED DATA

. .
TIC ©RASS SECTION AT 14,2 HEV * 1819.36 KO
Cne2N) THHESHALD 2 9,40 MEV
(h,3N) THRESHPLD = 36,92 MEV
58 NEUTRONS,

THIS 1SOTLPE HAS 45 PRATINS, (HMASS s 103}

KEUTHEN EXCESS PARAMETER = ,12621

RATIG ¢gF ASYMPT@TIC (N,2N) TR 14,2 MEV N@N-ELAST|C
+5836 PLUS*CR=MINUS 0097

TOSGKT(N) = 7.144 ToSORT(A) = 9.520
ERR¥R »510 ERRER .680

RH=103 ,..FRAN REF, P 70

SRRSO RRRRRGN Y e ae
ENERGY
(MEV)

No2N cnﬂss SECTI@N (mMB)

ERR ADJUSTED, ERR
X171
307,000 240,000
530,000 293,000
706,000 337.000
576,000 314,000

MEASURED

sese
307.00 240,00
530,00 293,00
706,00 337,00
576,00 314,00

610,00 87,00 610,000 87,000
662.00 80,00 662,000 80,000
906,00 52,C0 906,000 52.000
1014,00 54,00 1014,000 54,000
913,00 51,00 913,000 51,000
974,00 53,00 974,000 53,000
946,00 51,00 946,000 91,000
915,00 47,00 923,459 47,228
9R4,00 50,00 993,362 50,476
1000,00 53,00 1013,376 53,709
997.00 S52.00 1016¢,444 52,910
978,00  %6,00 997,387 57,110 !
1057,00 54.00 1079,005 53,124
1063,00 94,00 1088,912° 55,316

Pe000000000000000000000000000000000000800000000

FITTED PARAMETERS
seeonney [TI1T)
LEVEL SPACING 812,990 PLUS=BR-MINUS1,899PER MEV

ASYMPTAT]C (N,2N) CROSS SECTIBN = 1042,99 PLUSePReMINUS 23,26 MB

RELATED DATA

LI XTI YT RN )

NEN=ELASTIC CRBSS SECTIRN A' 14.2 MEV ® 1819,36 MB .
(Ny2N) THRESHALD = 9,40 MEV

{N,3N) THRESHOLD = 16,92 MEV

THIS ISOTOPE HWAS %8 NEUTRENS, 45 PRBTONS, (MASS e 103)

NEUTREN EXCESS PARAMETER = ,12621

RATIQ aF ASYMPTBTIC (N,2N) TQ 14,2 MEV NON=ELASTIC
+5731 PLUS=BR-MINUS  ,0117

H7QPACING o 4,485
ERHRR 1653

A/SPACING ®
ERROR

74929
1,159

17,70 4

S

O (N, 2N)-MILL IBARNS

1200, prrrrrrerryrerrrrrrrrerTRrTTTYYTYTTYOY rreyrr T prrrrre
RH-103 P 70
1080-F 1 - ,938:.067 MEV E
o_g_n 2N>J1025.5¢17.7 418
J2N)
960.F q‘-w_z)-.SGH!.OIO :
T 3
BYO. 3
T
gé 120.F 3
«
(o]
= -
? 600.
2 ]
~ P
2 yso. 3
o
380, 3
FITTED  DATA 3
240 LINE  POINT E
———— « EXPERIMENT i
o ADJUSTED EXPT.]
120. 4
3
0. i 1 A 1 1
13 14 1 16 17
ENERGY(MEV )

1200, prrrrrrrrrprrrrrrrYy

120,

Ty

TR TrYRTTTRTTTTTTYTTRY,

YYTYrYYTTY

RH-103 P 70

A = 12.990%1.899 MEV!

agN. 2 J1042. 6 21, 348
J2N)

%asm.mz

I SYUVETETYI FIUTUTERTY FYUVUTUTEI FNUVOTUTUY FUUTEY 11;11........!...';‘ aaalisasaiasy

FITTED DATA
LINE  POINT 3
———— « EXPERIMENT i
o ADJUSTED EXPT.]
32'

Lo 1 L L y 1

13 14
ENERGY(MEV)

@
-
o
-
-~d

153



154

RH~ T 60 (590)
pPesss ot *8
ENERGY +2N ¢ SEC
MEASURED: ERR ADJUS!ED: ERR M

LX1l] (13 *

1u.3§u 150,00 30,00 150,000 30.000

11.000 347,00 69,00 347,000 69,000

11,500 438,00 88,00 438,000 88.000

12.100 518,00 100.00 518,000 100,900

12.300 572,00 110.00 572,000 110,000

15,000 696,00 140,00 696.00u 340,000

13.850 729,00 150,00 729.000 150,000

14,000 740,00 150,00 740,000 150.000

14,500 773,00 150,00 775,768 150.537

15,100 787,00 160.00 795,076 161,642

FITTED PARAMETERS

eoresscscsssssens

NUCLEAR T:MP, ® 1,208 PLUS=BR-hIHUS ,038 MEV

ASYMPTOTIC (N,2N) CROSS SECTIoN s 835,77 PLYS-BR-KINUS 21,69 NB

RELATED DaTa

scessesnssee

NUNeELASTIC CROSS SECTIAN AT 14,2 MEV = 1819,36 MB
(N,2N) TARESHELD o 9,40 MEv

{Ns SN} THRESHELD = 16-92 HEV

TIS 15@TUPE HAS 58 NEUTRONS, 45 PRETUNS, (HASS s 103)

NEUTRON EXCESS PARAMETER = ,312621

RAT10 RF ASYMPTBTIC (N,2N) TY 14,2 HEV NGN-ELASHC
14594 PLUS=BR=MINUS «0119

IosanTéN) . 9,200 TeSQRT(A) & 12,260
KheR 1289 ERR&R 1386

RN-103 ,,,FROM REF, T 60 (590)
ENERGY N.2N CRASS SECTIBN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
asase
10,350 130,00 30,00 156,000 30,000
11,000 347,00 69,00 347,000 69,000 .
11,500 438,00 83,00 438,000 88,000 .
12,100 518,00 100,00 519,000 100,000
12,300 $72,00 110,00 572,000 110,000
13,000 696,00 140,00 696,000 140,000
13,850 729.00 150,00 729,000 350.000
14,000 740,00 150,00 749.000
14,500 773,00 150,00 775,768
15,100

787.00 160.00 795,076

FITTYED PARAMETERS

p..l.l.........l.

LEVEL SPACING 3 6,520 PLUS+BR=MINUS ,508PER NEV

ASYMPTRTIC (N,2N) CRASS SECTIGON s §11.69 PLUS*OR-NINUS 32,15 mB

RELATED DATA

sssessswssaw ,
NON=ELASTIC CRGSS SECTI@N AT 34,2 MEV » 1819,36 MB
(N,2N) THRESH?LD = 9,40 MEV

{Ns3IN) THRESHOLD = 16,92 MEV

THIS 1SATOPE HAS 58 NEUTRENS, 45 PRATONS, (MASS = 103)

NEUTRAN EXCESS PARAMETER a ,12621
RATIO OF ASYMPTOTIC (N,2N) TO 14,2 MEV NON-ELASIIC
25011 PLUS=BR-MINUS 0177

A/SPACING =

N/SPACING » 8,889
ER ERROR

15,778
RER +691

1.228

G {N, 2N)-MILLIBARN3

B Mehbddd MAMALLA it uias vadei il | Lastiid LALLM
RH-103 T 60 (590) l
%' E
Si.¢ 7= 1.208¢.038 MEV ] 3
N, 2N> =83 8£21.7 3
N) 3
0.0 %—2 2,459t.012 3
sn2.¢ 3
g sn.¢ 3
-3 3
@ b
3 3
;':‘ 480,00~ 3
z 3
N 3
EE 904, G~ ?
b
0.0 E
: FITIED  DATA E
L X 3 LINE  POINT 3
— === o EXPERIMENT
o ANASIED EXPI.]
9.0 E
3
OE ‘F" 1 i 1 1 1 A
: 12 19 [ 15 16 1
: 0 " ENERGYC HEV )
RH-103 T €0 (580D T
’ 1T
. A = 6.528%.508 WEV } —
agN. 2N =811,7+32.1 #B et
Te8. %asm:.ma ,.75’
[
672.
4 1
ST8. 1 L
L
480,
’"' N
288.
FITTED DATA
Bl ; LINE  POINT
: ~——~—~  EXPERIMENT
o ADJUSTED EXPT.
98. .
3
1 1 L 1 1 i
09 10 1 15 16 17

13 14
ENERGY(MEV)



Pl=yie  ,FRANM KEeF, g 79
'.olc.ui.oglolclll..lluool.o.l.l...'...'.
ERERGY 1 CABSS SECTIeN (M
(HEV) MEASURED, ENK ADJUSTEDS

LEL T T FY YT P YN

l?-?ﬂﬂ 1340, 124, 0 0.000
13.000 1360.07 11C.0y 1360.000 110.000
X‘ID a0 9t.to 1410.000 90.000

21

.
! = 1,186 PLUS=BR-NINUS ,097 MEV
ASYMPIUTIN (,2N) CROSS SECTIwN = 1595.35 PLUS-BR=MINUS 51,93 M8

kGLArtD Lk TA
ssecsesss
~ELASTIE FR4SS sgrl o
N) TeanESHALT o
Sh) ThRESwOLD =

N AT 14,2 MEV 5 1874,70 w8

MEV
B 1~.dv NEV

THES "SuTe¥E HAY 64 LELTRANS, 46 PRITANS, (MASS = 110)

“ESTRAN FACESS PaAieTER 5 ,16384

SATLn aF ASYZPTOTIC (A.zN) To 14,2 MEV ~eu-ELAsl|c

«2%10 PLUS*MK-NINUS 0279
TeSINT(NY = 9,488 TOSURT(A) & 12,439
EHR2R 776 ERRUR 1,017
PD FRAM REF, B 70
senesosess Seestosstanscan 1]
ENERGY N,2N CRSS SECTION {HB)
(HEV) MEASURED, ERR - ADJUSTED, ERR

20008000 00000000000000000000200000000000000000

12.500 . 1310,00 120.00 1310.000 120,000
13,600 1360,00 310,00 1360,000 110,000
13,400 1410.00 90,00 1410,000 90,000
14,300 1520,00 120.00 1521,720 120,136

820 0us000000s0s000000000 0000000000000 000000

FITTLD PARAMETCPS

ACING = 7,854 PLYS=-UR~NINUSL,271PER N

Aavuuvnrlc i, BNy CRUSS SECTIEN = 1458,%2 PLUS-BN-NINUS 62,16 MY

RELATED DavTa

[
NON=ELASTIC CRASS SECTION AT 14,2 NEV = 1874.70 M8
(N,24) THRESHALD = 8,49 MEv
(Ns Sy THRESHOLD = 15,09 MEY

THIS I50TYPE HAS 64 NEUTRONS, 44 PHATENS. (MASS = 110)

NEUTHON EXCESS PARAMETER 2 ,16364

PATIO @F ASYMPTBTIC (N,2N) T2 14,2 MEV NBN-ELASTIC

JRB33 PLUS~BR-MINVS  ,0332
H/SPACING = 8,149 A/SPAclNG * 14,006
ERHBR 1.319 ROR

2,267

iR J

O (4, 2N)-MILL IBARNS

155

1700.,

1360.F

1190.i

850.F

O (N, 2N)-MILLI3ARNS

S10.

40,

\AAMAS LAAAAARASS AMMAASARAS AN T rrYY

PD-110

T =1,1862.097 MEV
OhN.2N> = 1585.3251.5 MB

CLLIQZZ): 8512.027

FITTED
LINE

T

DATA
POINT

o EXPERIMENT

o ADJUSTED EXPT.

OTTTYTT

VYT IOTTTITIY FTTTTVTTIN FYUTTTVVIT FTRTTTUTUV FUTTYVIUTE FYUTETEVSS FUTVETUETI ITUVEVEVEI FTUPOUS]

. 3%5
" Ao [T
11

12 13
ENERGY(MEV)

[

™

1620

1440,

1260.

g

T

3

AAARAARAS Sa R

AAARS RARAARAAAS RASAAAALL) (

PD-110 B 70

A= 7.85421.271 MEV'!
OfN.2N) = 1655.9¢62.2 HB

.2N)
‘lq 53 =.883:.033

F1TTED
LINE

1 1 PO PN

DATA
POINT

\AAS AARARARALY o/

TTTYTYTYTY

o EXPERIMENT

o ADJUSTED EXPT

3

E
E

[ ESTETUTESY PYTTUTVINT FTTV ORI FEVTUVETTE PUTERTINYY FUTTRTUTTI ITUU YIRS FVRVETUIT.

adas iy

aaaaisaaly

12 13
_ ENERGY(MEV)

14

1S

-
a



Co-106 ,,.FREUN REF, 8 68 (2891)
PRS0 PPE00 0000000000000 0000000000000
ENERUY N,2N CR5S5 SECTIUN (MH)
(MEV) MEASURED, ERR ADJUSTED, ERR
LA L L Y Y Y Y PP Y Y P Y YA YR Y Y Y Y YY)

12,780 834,00 84,00 534,000 84,000
18,440 1072,00 108,00 1072,000 108,000
14,110 1072,90 136,00 1072.000 136,000
14,370 1589,00 159.00 1600,986 160.199
15,520 1614,00 162,00 1636,813 164,290
16,160 1600,00 100.00 1632,257 103,226
16,850 1535,00 153,04 1574,374 156,925
17,780 1521,00 152,09 1570,167 156,914

1426,00 142,00 1478,990 147,277
9 1 3 1

FITTELU PARAMETERS

ecssenessnsseside

AUCLEAR TedP, = 1,017 PLUS=@N=FINUS .005 MEV

ASYHPTBTIC (N,2M) CRUSS SECTIan & 1562.69 PLUS=@R<MINUS 51,41 N8

RELATED UATA

ssessnasconn

NIN-ELASTIC CRESS SECTIn AT 14,2 meV 3 1843.29 M8
(N,2N) TAAESHALD w  311,02 MEV

(N, 3N) THKESHALD s 19,60 MEV

THIS ISBIJYPE HAS So NEUTHUNS, 48 PHITONS, (MASS « 106)

NEUTRDYN EXCESS PARAMETER &  ,39434

HATIY OF ASYMPTBTIC (N,2v) Tv 14,2 HEV NIN-ELASTIC
+3587 PLUS=¥R=-MINUS 03338

TeSQRT(N) = ?.Zl; FOSUKTIA) ® 1U.4/)
ERROR W8d ERRBN 873 .
€D=106 .,,FReM REF, B 68 (2891)

ENERGY N,2N CRASS SECTIeN (MO}
(MEY) MEASURED, ERR ADJUSTED,

besvbosibsciborsbidty
12,780 834,00 84,00 834,000 84,000
13,440 1072.00 108,00 1072,000 108,000
14,110 1072,00 136,00 1072,000 136,000
14,870 1569,00 159,00 1600,986 160,199 :
15,520 1614,00 162,00 1636,813 164,290
16,180 1600,00 150,00 1632,2%7 163,226
16,850 1535,00 153,00 1574,374 156,925
17,780 1521.00 152,00 1870.167 156,914
18,560 1426,00 142,00 1470,990 147,277
19,420 1429.00 142,00

1480.683 147,931

FITTED PARAMETERS

seasacsessasenene

LEVEL SPACING 12,4564 PLUS=OReMINUS2,261PER MEV

ASYMPTOTIC (N,2N) CR@SS SECTION s 1607.19 PLUS=QR-MINUS 70,99 NB

RELATFD NATA .
e

N@N=ELASTIC CR2SS SECTION AT 14,2 MEV » 1843,29 WB
{N,2N) THRESHALD = 11,02 NEV

(N,3N) THRESWELD = 19,60 MEV "

THIS lSBYBPé HAS 58 NEUTRONS, 48 PROTBNS, (MASS = 106}

NEUTRON EXCESS PARAMETER w ,09434
RATI@ OF ASYMPTATIC (N,2N) TD 14,2 MEV NQN<ELASTIC
«B749 PLUS®BH-NINUS 20383

8,504

N/SPACING s 4,653 A/SPACING =
- 1,543

ERRER 1844 ERRER

O (N, 2N)-MILLIBARNS

1710,

O (N, 2N)-MILLIBARNS
8

§70.

T = 1.0172.085 ME
OulN. 2N) = 1582.9¢

% =.859¢.03

FITIED DATA
LI

NE POINT
o EXPERIMENT

]

u ADJUSTCO EXPT.:

¥

YT ITTPTETN

aaalas

ESYETYY FTETEVEUTY FYUTTTOTTI FYVTVVITUS FYUTUTETUY FTUVUTETEY FUUTY

yrevey |

-
]
-
@©

3

TrrerTeTeTe——— e —
CD-106 B 68 (28§1)

MOE ) = 12.464%2.261 MV E
E O 4N.2N)=1607.2¢ .U ]

E .2N 3
s20f qil.,_zgaevzz.oa 3
E

1390.1 ?
nyo.f —
FITTED DATA® 1

380. LINE  POINT E
———— o EXPERIMENT 3

o ADJUSTED EXPT.]

190, ?
3N 3

0 1 1 1 5 Il ) Las Py
it 12 13 14 8 19 20

15 18 17
ENERGY(MEV)



Chey106
esvetscscsennscee
ENERGLY

FRON REF, R &) (2176)
o.oooo-.-

N, 2N CR2

]
ADJUSTEU: ERR

(REV) HEASURED, ERR
oo .

. 476,00 48,00 476,000 48,000
.12 9006 385,00 39,00 385,000 39,000
15,100 532,00 53,00 532,000 53,000
13,509 621,00 62,00 621,000 62,000
14,000 840,00 64,00 640,000 64,000
14.300 819,00 82.00 819.964 02.097
14,600 953,00 93,00 957,383 95,437
14,9uu 980,00 v8.00 987,705 98.771
1>.200 956,00 96.00 ° 906,492 97,054
13.700 909,00 v1.00 923.400 92,442
16,000 939,00 94,00 956.447 95,747
16,300 1072,00 1u7.00 194,714 109,267
17,300 990,00 99,00 1018.721 101.872
17,800 1044,00 104.09 1077.886 107,376

€0000200000000000000000s0g0q0nnRsRtanatanange

FITTEU PAKAMETERS
ssatas ae
NUCLEAR T& +2806 PLUS=OH-MINUS ,149 MEV

ASYNPTRTIC (N 2N) CRJSS SECTIUN & 1101,52 PLUS-2R-NINUS 92,99 nn

RELATED DATA

ssesasdtacse

NBN=ELASTIC CRBSS SECTION AT 14,2 MEV = 1843,29 M8
(N,2N) TWRESHALD = 11,02 MEv

(NIN) THRESHALD = 19,60 MEV

LTHIS 1SOT0PE HAS 58 NEUTRONS, 48 PRATONS, (MASS = 106)

NEVUTR@N EXCESS PARAMETER & ,090434

RATIG BF ASYMPTBTIC (N,2N) T@ 14,2 MEV NEN-ELASTIC
+5976 PLUS-BR=MINUS +0504

TeSURT(N) = 9,794 TOSQRT(A) =
ERKGR 1,135 . ERRER

13,240
1,534

CD-106 .,.FROM REF, R 63 (2176)

(1] stsees (1 1]
ENERGY N,2N CR@SS SECTIeN (ns)
(MEV) MEASURED, ERR ADJUSTED, ERR

ases

12,300 476,00 48,00 476,000 48,000
12,900 385,00 39,00 385,000 39,000
13,100 532.00 93,00 832,000 53.000
13,500 621,00 62,00 621,000 62,000 .
14,000 640,00 64,00 640,000 64,000
14,300 819,00 82,00 819,964 82,097
14,600 953,00 95,00 957,383 95,437
14,900 980.00 98,00 987,705 98,771
15,200 986,00 96,00 966,492 97,054
15,700 909.00 91,00 923,400 92,442
16.000 Qex¢,00 04,00 054,147 95,747
16,300 1072,00 107,00 1094,714 109,267
17,300 990.00 99,00 1018,721 101,872
17,800 1044,00 104,00 1077,886 107,376

SPNBse0Rtet et ataatandadatstantssiianssetassden

FITTED PARA ETEns
sacessstes
LEVEL SPACING = 7 206 PLUS=BR-MINUS1.818PER MEV

ASYMPTRTIC (N,2N) CROSS SECYION = 1166.10 PLUS=BR-NiNUS 110,15 MB

anAwnunA

s i1l

N LASTIC CROSS SECTION AT 14, 2 HEV. = 3843.29 B
(Ny)2N) THBESHOLD = 11,02 MEV

(N+3N) THRESHALD e~ 19,60 MEY

THIS ISPTOPE HAS 58 NEUTRENS., 48 PROTONS, (MASS = 3106}

NEUTRON EXCESS PARAMETER s ,09434

RATIA OF ASYMPTOTIC (N.2N) TP 14,2 MEV N@N-ELASTIC
16326 PLUS-BR-NINUS 20630

N/SPACING »
ERRER

8,049
2,031

A/SPACING =
ERROR

14,710
3.711

O (N, 2N)-MILLIBARNS

O (N, 2N)-MILL IBARNS
g

157

1170,

810,

7
E CD-106 R 63 (2176)

T = 1.286%.149 MEV
GgN.2N) = 1101.5293.0 M8

TYYYTTYTrTrTTYYTY

FITTED
LINE

L I 1 A

DATA
POINT

o EXPERIMENT
o ABJUSTED EXPT

FRTETVT PYTVUTTTIN FIVTVVTUTS PPTTUTITIN FUTUPTUVES PEVTVTTTTY FETTUTTITY PUUTUUTITY FPVTTTTITT PUTTTVIN

e

1S 16 17
ENERGY(MEV)

_
&
-
o
8

CD-106 R 63 (2176)

A = 7.206%1.818 MEV! -
N, 2N>= 1166.1%116.2 MB

FITTED
LINE

FETY IVEUTTUTY FYCUUTUUEY FUVUTTRNVY FERTETUTET FVENTTUTOY FUUTETUVY

DATA
POINT

o EXPERIMENT
o ADJUSTED EXPT.

aasasaasdiasagaasalanaasy

130, 3
3N
o 1 L L adaal 1 i i : .
i1 12 13 1@ 18 20

15 16
ENERGY(MEV)



158

1800, prvrrrvreeT A Aaaaaaa L
CD-116 P 61 (588)
CU-116 . .FRUN REF, P 61 (S588)
l'0'...00l......l..Q...l...I..Ql.l..(l.'.....l. 1 o .
ENERGY N,2N CRESS SECTION (WD) W Me.E 1 = 933:.076 MEV
(MEV) MEASURED, ERR ADJUSTED, ERR .
cecstsrese cresererse . OfN.2N)= 1668.3223.2 M8
12,060 1442,00 102,00 1442,000 102,000 2N)
13,400 1601,00 113,00 1601,000 113,000 * = Py
13,690 1625.00 113.u0 115,000 : . st g{4.2) -869*.012 3
14,010 1609,00 119,00 119,000 3
14,090 1604,00 114,00 00 114,000 b
14,310 1748,00 124,00 1750.09: 124,146 3
14,500 1534,00 136,00 1639,144 116,363 . 3
14,650 1642,00 117,00 1650,154 117,581 . 1330.F 3
14,810 1588,00 112,00 1597.914 112,699 3
1 v 58 ]
soscesssenes 3
-g uo.f 3
FITTEL PARARETERS < b
XYY YYYYYYYY YT Y Y Y 2 3
NUCLEAR TENP, w ,933 PLUS-UH=-MINUS ,076 MEV =] ]
ASYHPTETIC (7,243 CRESS SECTIan = 1668432 PLUS-BR-NINUS 23,22 W6 2 o} 3
= N 3
] ]
~ E
F3
~N p
RELATED uaTaA Z mo.b 3
cesceusesces . ]
NON=ELASTIC CROSS SECTIGH AT 14.2 MEV = 1920,83 n@ b 3
{ive2N) TuHESHELD = 8,77 nEv . b
(NPIN) THRESHALD = 14,97 HEV
. £ ] E
THIE [¥2T40€ waS A8 NFUTRANS. 44 PHATANS. (MASS s 116) 3
NEUTHN EXCESS PARAMETER s  .17241 RN -]
RAT12 OF ASYMPTBTIC (N,2N) Td 14,2 HEY NN-ELASTIC 1 FITTED  DATA 3
,8685 PLUS=OR=NINUS 0121 9680. LINE  POINT E
Y-SOMIN) s 7.494 TS3URTLR) 5 1U,0%Y - o EXPERIMENT E
RRoR .27 BRAOR 819 o ADJUSTED EXPT.]
190. 3
3
0 L A 4 'l
6 ) 10 11 12 13 14 15
ENERGY(MEV)
1900,
CD-116 4, FRBM REF, P 61 (588) CD-116 P 61 (588)
. . Ssesbainiie s8688 .
ENEBRGY 85 SECTIQN (HB) 1ok A 13,2242 2. 362 HEV"
- . = .
> 1442.000 203:000 . G AN.2N>= 1689.3230.7 MB
13,400 1601,000 113,000 J2N)
13,690 1625,000 115,000 . .: ¢
14,010 1609.000 119,000 120 qfi4.2)" =.879:.016 3
14,090 1604,000 134,000 3
14,310 1750,051 124,146 : 3
14,500 1639.148 116,365 3
14,680 1650,154 117,581 ]
14,810 1597,914 112,099 1990.F 3
14.930 1634,00 116,00 1646,088 116,858 3 E
ae 4 3
“ 5
2 uwf E
FITTED PARAMETERS & ]
XTI TTYIRYRY YR LY ) P E
LEVEL SPACING =13,224 PLUS=QR-MINUS2,362PER MEV — 3
ASYHETRTIC (N,2N) CRESS SECTION = 1839,34 PLUS-BR-MINUS 30,68 HB 4 b
= 950, -:-
A ]
z ]
& ]
Z 760.F 3
Z 3
NEN=ELASTIC CRBSS SECTION AT 14,2 MEV = 1920,83 M8 o 3
(N)2N) THRESHALD = 8,77 MEV 4 ]
(N, 3N) THRESHOLD s 14,97 MEV 3 3
- -
THIS |SOTOPE HAS 68 NEUTREBNS, 48 PRBTUNS, (MASS s 116) 570.+ 3
p
NEUTREN EXCESS PARAMETER & 17241 3
RATIQO OF ASYMPTOTIC (Ne2N) T 14,2 MEV NON-ELASTIC FITTED DATA 3
18795 PLUS=@R-NINUS  +0160 b E
¢ ’ Se0 LINE  POINT 3
N/SPACING 3 5,142 A/SPACING = 8,772 1
ERROR  .918 ERRGR  1.567 —=~—~— o EXPERIMENT 4
a ADJUSTED EXPT.3
190.1 -3
3N
p s
0. oy 1 A L 1 Add, i A
‘9 9 1 14 1S

1 12
ENERGY(MEV)



1t=113 .. FRo® REF, G 70
000000000 008000000080003000 0030000000000 08000s
. ENERLY N, 2N CRUSS SECTIBN (MB)

(IEV) MEASURED, ERA ADJUSTED, ERR
. .

Ssessssanesacsncs ssecccsen

1349,00 137,00 1369,0

1356,00 68,00 1356,000 68,000
1503.90 74,00 1503,000 74,000
1527,00 56,20 1532,276 956,193
1557,90 37,08 1572,471 37,368
1775».00 49,00 1746,440 49,600
1369,0n 99,0y ' 1514,444 100,692
1577,00 101,00 1403,847 102,969

1462.90 219,00 1490,922 224,201

0000004008000 000as000nccuEvisnetocntatstantas

‘NICLE AL TERP,
ASYARTATIC ¢:,28) CHeSS SECTIAN « 1665.80 PLUS=OReMINUD

® 1,150 HLuS=OuaMINUS 220 MEV
61,09 Mo

WANSE)AGTLT SONSS SECTEAN AT 14,2 MEV = 1897.90 e
(. dN) THRESEDLE = 9,91 "Ev
N 5N) THRESH'LD 2 17,21 NEV

Tl (5:TabE HAS 64 WEUIRANS, 49 PRBIANS. (HASS « 113)

LFUTAne EXCESS PARAMLTER & ,13274

RaTl8 &F aSY4PIRTIL (N.2N) TA 14,2 MEV NONELASTIC
N «ATTT PLUS=MN=M]INUS ue2?

12,320
2.339

© TeSCRT(N) =
EXruR

q.272
1,760

TOSLATIA) ®
ERRIR

12,98y 1369.00 137.000

13,330 1356.90 68.000

13.880 i503.00 74,000

14,520 1527.00 56,193 |
15.170 1557.0n 37,368 :
15,440 1725,00 49,609

15,980 148900 100,692

16,2810 1377.00 102.969

16,870 1462,9n0 219,00 1496,.922 224,231

$PeRtAes0000E000000000080000000030000000000000

FITTED PARAMETERS

cenesnse Gew

LEVEL $PACING ® 0,254 PLUS=BR=-MINUS3,936PER MEV

ASYMPTATIC (w,2M) CRYSS SECTIGM = 1700.85 PLUS=BR-MINYS 110,37 HB

.
LASTIC

NE /A58 SECTUAN AT 14,2 HEV = 1897,90 wB
(N, 2NV THRESHALD & 9,31 MEV
{4s34) THRESHALD 3 17,21 MEV

THIS {SITOPE M43 69 NEUTRONS, 49 PRATONS, (MASS = 113)

WBUTABY BACESS PakAmEren = ,132/4

RATIW 2¥ ASYMPTATIC (N,2N) Tu 14,2 MEV NBN-ELASTIC
L5962 PLUS=ZR=-HINUS 0582

N/SPACING 3
ZRKAR

5,916
2.942

12.211

5,194

A/SPACING =
ERR2R

1800, prrrrerrrrprrrrerrrey . e B A s A L
" IN-113 G 70 %
~ 1620F 1= 1,1591.220 MEV E
CLN.2N) = 1665.82B1.1 M 3
OAN, 2N . 1
ot —i%?’ = R7R*.043
1260, _/ 3
//
'£ xaau.f / %
;! /
@ ¢ 1
5 : / ]
- —
—  HOU.} p
p
: / 3
n ! b
Z o} / 3
b / ]
swo.b E
P FITTED  DATA 3
350, LINE  POINT 3
—— -~ o EXPERIMENT ]
.- U ADJUSTED EXPT.]
180.F -
N 3 ]
o 1 1 1 1 1 1 A 1 3
* 13 14 16 17 18
s woon ENERGY(MEV)
B e L e L it aa s L
1 JIN-113 G 70
MOE ) = g.25423,936 MEV § L
L OuN.2N)= 1700.9¢110.4 ¥B e
N 2N)
isaf  GTY.2) =8962.058
p ?
13%0.f

O (N, 2N>-MILLIBARNS

ll‘lO.P
1

760.

S70.¢

FITTED
LINE

0
P

ATA
OINT

o EXPERIMENT
o ADJUSTED EXPT

I PSTETYTTI FYUTUTFUTE PUNTTEVETI FUUVETIVY FTETERUIVE IVETUUUITY FURPRUUTEY RUUFETEY

yUTTRUTEY

190.F 3

3 3

E ]
U.’ 1 i L | asasl 1 '3

9 10 11 16 17 18

13 14
ENERGY(MEV)

159



17#=-11%9 ., .FR¢N REF, G 70

8003000000000 00 R RN00R000R00E00000000 0000000

ENERGY N,2N CROSS SECTION (MB)
(MEV) HEASURED, ERR ADJUSTED, ERR
- A
1394,00 166,00 1394,000 166.000°
1623.00 48,00 1623,000 68,000
174R,00 62,00 1748,000 62,000
1R0Y,00 218,00 1809,308 218,739
1727,00 78,00 1743,495 78,745
1670,00 73,00 1690.333 73,889
174,00 176,90 1773,771 180,938
stevesy . sospeees

FITTED PARAMETERS .

scsscssessasssase

NUCLEAR TEMP, ® 1,021 PLUS=BR=-MINUS 161 MEV

ASYMPTRTIC (N,2N) CHDSS SECTIUN s 1767,00 PLUS<BR«MINUS 56,22 Mb

KELATED DATA

assacassanse
NAN-ZLASTIC CRASS SECTIaN AT 14,2 MEV 3 1913,22 NB
(N, 2N) TARFSHMALD = . 9,311 MEV
(N,3IN) THRESHALD = 16,48 MEV

THIS [SATUPE HAS #6 NUUTRUNS, 49 PROTONS, (MASS s 115)

NEUTRAY EXCESS PARAMETER 3 ,14783

RaTiv A ASYMPTOATIC (w,2n) T@ 14,2 NEV MNAN=ELASTIC
19236 PLUS=R-MINUS  +0294

TeSORT(A) =
ERR2R

10,949
1.727

TeSQORTIN) =
ERKHUR

8,295,
1.308

G 7

- Il.....dl'..l..... eee
ENERGY N, 2N CROSS SECTIEN (MB)
(MEV) MEASVURED, ERR ADJUSTED. ERR

L e T L Y Y Y Y P Y P Y PY P T YT Y FYYY TYTY PV
12.980

1394,00 166,00
1623,00 68,00
174R,0n 82,00
1803.90 218,90

1394,000 166,000
1623,000 68,000
1748,000
1809,108 218,739

1743.495 78,745 :
1690,333

PAHAMETERS

25358300828

LEVEL SPACING 212,047 PLUS=QR-ININUS4,273PER MEV
ASYMPTITIC (N,2N) CR$'S3 SECTI¢h = 1785,17 PLus-Ba.nluuS

.71,96 M

RELATEO DAYA
cessses

LASTIC C3%SS SECTIIN AT 14,2 MEV 5 1913,22 MB
(ti.g€NY THRESHZILD & 9.11 MEw
(N+3N) THRESHALD o 16.48 MEV

THIS ISYTHPE HAS 66 NEUTRONS, 49 PRBTONS, (MASS = 115)

NEUTHUN EXCESS PARAMETER = ,14783

RATiA @F ASYMPTATIC (N.2N) TO 14,2 MEV NON-ELASTIC

w9331 PLUS-2R-MINVE  ,0376
N/SPACING = 5,479 A/SPACING = 9,546
ERRVH 3,388

1,948 ERROR

O (N, 2N)-MILLIBARNS

O (¥, 2N3-MILLIBARNS

2100. ey

E IN-115

TYTTYTITTYYYYYTIILY

G 70

|AAMMARRALL RARAAAAAAS aRRRASAA)

T =1.021*,161 MEV
CfN.2N)= 1767.1256.2 MB

.2N
q-'% =.924t.029

1470,

1260.

JUTY FYRUUTUIRY FUTTEVETEY FUY aasalasasass

aaasaalagyy

| FTTTTOTTTY FTUTTE

FITTED DATA
LINE POINT ]
-~ - &+ EXPERIMENT
o ADJUSTED EXFT.{
W ]
i A A Al i 1 ]
1 12 13 14 15 16 17
ENERGYCMEV )

2100, FrrrrrrrerrT '..é,.v.v.... T T T T T T e
: IN-115 - G 70 ]
1805 A = 12.047:4.273 MEV E
OGN 2N>= 1785.2272.0 HB ]
,2N ]
1680.f % =.9332.038 E
1470.¢ é
1260} 3
1050, 3
winf 3
s} 3
] FITTED DATA ]
420.5- LINE - POINT E
———— o EXPERIMENT }
a ADJUSTED EXPT.]
210, E
M
[\ [VUCUTTUUYS FRTVTPTUTS FPTTOPITIT | 1 1 1 3

‘9 10 1 12 13 14 15 16

ENERGY(MEV)

Y
~



161

. 1500.p e Y T r Y preeerrmy
3 3
SN-112 B 68 (2891.) 3
SN-112 ,,..FRON REF, B 68 (2891) 3
.E..;;E.... sansess sscessases 1350 3
NERGY N,2N CRBSS SECTISN (MB) -E E I MEV 3
(MEV) WEASURED, ERR ADJUSTED, ERR 4 T 945+.043 ME 3
0000000000000 00000000000000a000000000000 O'M, 2N)>= 1284.6% 24, 3
12,780 724,00 62,00 724,000 82,000 L2N) ]
13,440 998,00 110,00 998,000 110,000 : ; 3
14,110 1110,00 127,00 1110,000 127,000 . 1200.F q.‘_lll 3 3
14,870 1217,00 138,00 1225,644 138,980 3
15,520 1253,00 141,00 1269.644 142,873 3
16,180 1256,00 141,00 1279.749 143,666 3
16,850 1255,00 139,00 1265,131 142,337 . ]
17,750 120%,00 135,00 1241,351 139,073 . 1050.F e
5 1 31,00 1204,264 135,531 3
8000000000000 R00CR0RSNN :
3
0 3
FITTED PARAMETERS Z wof E
acevscseconnasory < 94 3
NUCLEAR TEWP, & ,045 PLUS-3R=HINUS .043 AEV : ] 3 3
ASYMPTATIC (N,2N) CRBSS SECTIQN = 1244,59 PLUS-BR-NINUS 24,82 M8 = 3
3 3
T 7501 3
' A ]
5‘ 3
RELATED DATA - 3
LTYYYYYYYYYYS Z goo.f -
NON-ELASTIC CRBSS SECTISN AT 34,2 MEV * 1890,20 W8 ut b
(Ns2N) THRESHALD = 10,90 MEv b 3
‘(N,ASN) YhNEsNVBLD = 19,30 MEV 3
THIS IS@TUPE HAS 62 NEUTRUNS, 50 PROTENS, (MASS s 112) yso.f 3
NEUTREN EXCESS PARAMETER »  ,10714 1 3
3
RATI@ 2F ASYHPTBTIC (Ns2nN) To 14,2 MEV NPN-ELASTIC E
16796 PLUS=BR=HINUS  ,0131 200.F FHEU %}'a]_ . 3
TeSQRT(N) s 7,441 TOSURT(A) = 10,0031 . 3
ERROR 1339 ERRGR L4553 —_——— o EXPERIMENT ]
. ——— o ADJUSTED EXPT.J
180.} 3
. 3%; 3
° I L 1 1 1 1 1 1 3
10 11 12 13 14 15 16 17 7 18 19 20
ENERGY(MEV)

lmE ] \ ] L L L} Ll | 1 ) " -
$Ne112 .. .FRON REF. B 68 (2891) E SN-11Z 8 68 (2831 3
- -
ENERGY Ne2N CROSS SECTION (MB) 1950} 3
(HEV) MEASURED, ERR ADJUSTED: ERR . A = 14,26721.605 MEV" 3
(1] [ ] (12 X1 1Y) b
12.780 724,00 82,00 724,000 82,000 - GN.2N) = 1303.1233. 3
13,440 998,00 110,00 998,000 110,000 : J2N) E
14,410 1110.00 327,00 1110.000 127,000 . 1200.F 3
14,870 1217.00 138,00 1225.644 138,980 . o q ]
15,520 1253.00 141,00 1269,644 142,873 3
16,180 1296,00 141,00 1279.749 143,666 E b
16,850 1258, oo 139,00 1285,131 142,337 E ]
1241351 139,073 3 3
1204,264 1050.F 3
0 3
FITTED PARAMETERS Z 90.F .
(TXIXTTTIRSRSRR L XY o :
LEVEL SPACING =14,267 PLUS*BR-MINUS1,605PER NEV = E 3
ASYMPTBTIC (N,2N) CR2SS SECTION = 1303 08 PLUS-BRMINUS 33,04 uB = b b
Jow 4 3
- -
b 75!.» 3
A 3
z 3
] 3
. . Z e 3
NBNeELASTIC CROSS SECTION AT 14,2 MEV = 1890,20 MB < 'F 3
(Ne2N) THRESHALD = 10,90 MEV b 4 E
{N,3N) THRESHOLD s 19,30 MEV = 3 b
THIS ISPT@PE WAS 62 NEUTR@NS, S0 PRATUNS, (MASS s 112) us0 3
"t 3
NEUTRAN CxEESS PARAMETER - ,10714 ‘ 3
RATIQ BF ASYMPTBTIC (N,2N) TG 14,2 NEV NEN-ELASTIC 3
6894 PLUS-BR=MINUS 40175 b FITTED DATA 3
. 300. 3
N/SPACING » 4,346 A/SPACING = 7,850 ] LINE POINT ]
ERRBR 489 ERRERA .883 s ———— ¢ EXPERIMENT 3
o ADJUSTED EXPT.J
1S0. 3
t 3§ 3
\ 3 3
9 3

' o 9 q 1 1 1 1 1 1 aaal
ic 1 12 17 18 19 20

W15 16
ENERGY(MEV)



SNe112 ,..FReM REF. ﬂ 63 (2182}

ENERGY N, 2N caess SECTIBN (MB)
(HEV) MEASURED, ERR ADJUSTED, ERR

- atesse
12,300 760,00 76,00 760,000 76,000
12,900 1082,00 108,00 1082,000 108,000
13,300 1080,00 108,00 1080,000 108,000

. 13,800 1166,00 117,00 1166,000 317,000
14,100 1466,00 147,00 1466,000 147,000
14,400 1515,00 152,00 1318,336 152,335
14,900 1676,00 168,00 1668,407 169,244
15,200 1653,00 165,00 1670,065 166,703
15,700 1810,00 181,00 1836,932 183,693
16,000 1880,00 188,00 1912,780 191,278
16,400 1604,00 180,00 1841,250 183,717
16,800 1876,00 188,00 1920,363 192,446
17,200 1732.00 173,00 1777,805 177,575
17,500 1900,00 190,00 1953,996 195,400
17,300 2064,00 206,00 2126,5%16 212,239
sotunpey (11} .

FITTED PARAHETERS
sssnscsesae

NUCLEAR TE

1-172 PLUS=BR=NINUS ,075 MEV

ASYHMPTRTIC (N 2K8) CR2SS SECTIUN « 1945,35 PLUS*BR=MINUS 73,32 mb

RELATED LaTA

scesnsecnvse

NAN-ELASTIC CROSS SECYIAn AT 14,2 MEV 3 1890,20 MB
(N,2N) THRESHBLD = 10,90 MEV

{N,3N) THRESHOLD s 19,30 MEvV

THIS 158TUPE HWAS 62 NEUTRONS, 50 PRBTONS, (MASS s 112)
HEUTNON CROCEO PANAMCYCR =  ,40714 -

RATI® OF ASYHPTETIC (N,2N) Td 14,2 WMEV NON=ELASTIC
1.0294 PLUS*ER=-MINUS ,0388

TeSQRT(N) = 9,228 TOSQRTLA) & 2,403
ERRER 591 ERRER 794

SNe112
Ssnsageas (121 ] L 1ild essae
ENERGY N.2n cROSS SECTIBN 40}
[ EASURED, EHW ADJUSTED
eobiiebibitoiataiisasinanee

12,300 760.00 76,00 760,000 76,000

12, vuu 1U8Z.0u 1v8,0y 1062,000 108,000

13,300 1080.00 108,00 1080,000 108,000 .
13.600 1166,00 117,00 1166,000 117,000

14,100 1466,00 147,00 1466,000 147,000

14,400 1515,00 152.00 1518,336 152,338 ‘
14,900 1676,00 168,00 - 1688,407 169,244

15,200 1653.00 165,00 1670,065 166,703

15,700 1810,00 181,00 1836,932 183,693

16,000 1880.00 188,00 1912,780 191,278

16,400 1604,00 180,00 1R41,250 143,717

16,800 1876,00 188,00 1920.363 192,446

17,200 1732.00 173.U0 1777.80% 177,578

17,500 1900,00 190,00 1953,996 195,400

17.800 2064,00 206,00 2126,%16 212,239
8800 ORIIRRRRERSR RS aeos anceny

FITTED PARAMETERS

esscnecssnscseren

LEVEL SPACING s 8,779 PLUS=BR-MINUS1.115PER MEV

ASYMPTOTIC (N,2N) CRBSS SECTIBN = 2029.97 PLUS=BR-NINUS 83,00 MB

RELATED DATA

sesesseORR S

N@N-ELASTIC CRESS SECTIBN AT 14,2 MEV = 1890 20 MB
(N,2N) THRESHOALD s 10,90 MEV

(N, 3N) THHESHOLD = 19,30 MEV

THIS ISBTOPE WAS 62 NEUTRENS, 50 PRBTBNS, (WASS = 112)
NEUTRON EXCESS PARAMETER & ,10734

RaTlp oF ASVMPYBYlC (Ns2N) T 14,2 MEV NBNeELASTIC
<0739 PLUS-BR=MINUS + 0439

N/SPACING s 7,062 A/SPACING = 12,758
ERRUR «897 ERROR 1,620

BARNS

O (W, 2N)-MiILL

O (N, 2N)-MILL IBARNS

2400,

2160,

1440,

1200,

720,
480

240,

TYvreY

T = 1.1722.075 MEV
OuN.2N) = 1845.8273.3 B

3 aﬁ‘Tﬁﬂ 029¢.039

T 7 4 T L 4 4 T Labhid

SN-112 R 63 (2182)

2N)

Lossaosasaalassassasalagsasaaaalonaaasasy

1

FITTED  DATA
LINE POINT

o EXPCRIMENT
o ADJUSTED EXPT

YVENTETTS IPTTTTUTUY FUUTTTUVEY FYTUTVRTUY FYVION

axiassls

1
. 1 1 {; ) [N |

4 15 18
ENERGY(MEV)

-
-
-
[
w
-
@
-
o

2400

2160

T TTTYYYT

2

eprYYY

vrrTYYY

A

CLGN. 2N) = 2030.0483.0 HB
%-1 074044

SN-112 R 63 (2182)

= 8.779t1,116 MEV?

2 2ND

FITT| DATA
|l. 1 NED POINT ~
o EXPERIMENT

_ o ADJUSTED EXPT.

%

1 1 1 1 1 1 ]

15 18
ENERGYCMEV)



Sh=112 .,.FReM REF, P 61 (388)

N,2N CROSS SECTIBN (MB)

HMEASURED, ERR ADJUSTED, ERR
e . Y .
512,00 100,00 912,000 100,000
1116,00 56,00 1116,000 36,000
1077,00 54,00 1077,000 54,000
13,520 ° 1098,00 55,00 1098,00v0 55,000
1114,00 56,00 1114,000 36,000
1106,00 55,00 1106,000 55,000
1272,00 64,00 1272.,000 64,000
1128,00 56,00
1309,00 65,00
1260,00 63,00
1297,00 85,00
1214,00 61,00

1339.00 134,00

FITTED
sescee
NUCLEAR TEMP, »

2900 PLUS«~RRMINUS .111 MEV

ASYHPTBTIC (N,2N) CRPSS SECTIuN * 1364.42 PLUS=BR=MINUS 74.98 m3

RELATED DATA
sestgssssdes
NE@N-ELASTIC CR@SS SECTIEN AT 14,2 MEV = 1890,20 m8
(N,2N) THRESHPLD = 10,90 WEV
(N,3N) ThHESHOLD = 19,30 MEV
THIS ISETUPE HAS

62 NEUTAUNS, 50 PRUTUNS, (MASS s 11D

NEUTRBN EXCESS PARAMETER = ,10714

RATI® ©F ASYMPTATIC (N,2N) Ty 14,2 MEV NUNELASTIC

17218 PLUS-BR-MINUS 0397
TOSURT(N) a 7,087 TeSORT(A) = 9,523
ERKUR 1874 . ERRUR 1,179

§Ne112 ,,,FREN REF, P 61 (588)

ENERGY N,2N CRBSS SECT[ON_(MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
asee asevsses . .
12,800 512,00 100,00 $12.000 100,000
13,330 1118,.00 Se,00 1116,000 56,000
13,400 1077,00 54,00 1077,000 54,000
13,520 108,00 55,00 1098,000 55,000 .
13,690 1114,00 56,00 1114.000 56,000
14,010 1106,00 55,00 1106,000 335,000
14,090 1272,00 64,00 1272,000 64,000
14,310 1126,00 56,00 1129,376 56,068
14,500 13n9.00 65,00 1313.209 65,213
14,680 1260,00 63,00 1266,510 63,326
14,810 1297.,00 65,00 1309,427 65.422
14,930 1214,00 61,00 1223.349 61,470
16,500 1339.00 134,00 1367,678 136,870
17.950 1259.00 126,00 1298,263 129,929
sesee (1 1] .y .

FITTED PARANMEYERS
eesesesssscssnnse

LEVEL SPACING =15,480 PLUS=BR~MINUS4,.110PER MEV

ASYMPTOTIC (N,2N) CROSS SECTIEN = 1396,35 PLUS=BR=MINUS 90,26 MB

RELATED DaATa

o8008 000RS

NON=ELASTIC CRBSS SECTION AT 14.2 HEV = 1890,20 MB
(N,2N) THRESHAOLD = 10,90 MEV

(N, SH) THRESIALD « 19,30 HEY

THIS ISBTOPE MAS 62 NEUTRONS, 50 PROTENS, (MASS = 112)
NEUTRON EXCESS PARAMETER s ,10714

RATIO OF ASYMPT@TIC (N,2N) T8 14,2 MEY NONeELASTIC
17387 PLUS~BR-MINUS  ,0478

4,005
1.063

N/SPACING =
ERROR

A/SPACING =
ERROR

7,235
1,921

1600. prrrv T T T T T T T T LhbhbAiAd
SN-112 P 61 (588) 3
3 3
WOE 1= _gopt.111 MEV E
N, 2N = 1364.42 75§ MB ]
L2N) -=
_ ot .2 122 3
120. é
2 s.f 3
(-4 P
< 3
= :
3 3
i; 800.F ?
2 3
~ 3
Z el 3
6 i
] 3
480, 5
FITTED  DATA ]
s20.1 LINE  POINT 3
—~—— o EXPERIMENT ]
o ADJUSTED EXPT.J
160.¢ 3
E %} j
0. A (! (! 1 1 I 1 1 E
10 1 12 3 14 1S 16 8 .19 20
ENERGY(MEV

lm‘- Ll Li T L 1 L L) L L
3 SN-112 P 61 (588) 3
MHOE A = 15.48024.110 MEV! E
E N, 2N)= 1396, 3¢ ]
3 L 2N) ]
lzou.E %-.739*.:%& E
IIZO.E é
2 st 3
Ef 3
3 ]
= 800.} 3
X 3
z 3
~N b 3
Z ewf E
b i
480.f 3

. FITTED  DATA

20.¢ LINE  POINT j
———— o EXPERIMENT ]
a ADJUSTED Exrrj
160.1- 3
3 a3y ]
T

0. Liiiiiia L 1 1 1 1 1 1 i
10 11 12 3 18 19 20

14 15 16
ENERGY(MEV)

163



164

§8+-121

66 (2891)

secaspsenssesse e
ENERGY N,2N CRBSS SECTION (NB)
(MEV) HEASUREUD, ERR ADJUSTED, ER

68000000000 80000000808000000000000000R0S
12,780 1369,00 93.00 1369,000 93.000
13,440 1520,00 102,00 1520,000 102,000
14,110 1546,00 107,00 1546,000 107,000
14,870 1709,00 115,00 1720,093 115,746
15,520 1759,00 119,02 1780,28% 120,440

© 16,380 1777,00 0 1807,512 121,043

FIYIED PARAMETERS

setae

uucuenn TEMP, ® 1,354 PLUS=BR=NINUS 078 HEV

ASYHPTRTIC (N,2N) CRESS SECTION = 1866,13 PLUS=BR-MINUS 46,73 uB

RELATED UATA

eescasasares

NGN=ELASTIC CROSS SECTIEN AT 14,2 MEV = 1958,45 HB
(N,2N) THRESHALD s 9,32 MEv

(Ns3N) THRESHALD = 16,38 MEV

THIS 1SBTGPE HAS 70 NEUTRUNS, 51 PRB'ENS, (MASS = 121)
NEUTRBN EXCESS PARAMETER s ,15702

RATIG BF ASYMPTOTIC (N,2N) To 14,2 HEY NBN-ELAS'IC

LOR20 R HINwdReHINGS 0739
TeSQRT(N) s 11.32b : ToSURT(A) = 14,894
ERKUR «683 ERR#R +858

SB=12% ...FROM REF, 8 68 (2691)

GNERQY N, 2N CRAZS SECTION (MD)
{MEV) MEASURED. ERR ADJUSTED. ERR
tsnes . . . e . .
12,780 1389.00 93,00 1349,000 93,000
13,440 1520.900 102,90 1520.000 102.000
14,110 1546,00 107.00 1946,000 107,000
14,870 1709.00 115,00 1720,091 115,746
15,320 17%9, 00 119,00 1780.285 120,440
1 0 n 119,00 1807,512 121,043

FITTED PARAMETERS

wetbnesbaveroviie
1 EVEL SPATING 3 A.281 PLUSAR«MINIS .742PFR MFY .
ASYMPTBTIC (N,2N) CRPSS SECTION u 1946,88 PLUS=DR=NINUS 58,11 nB

RELATED DATA i : ’
essssasedasse

NBN-ELASTIC CRASS SECTIGN AT 14,2 MEV = 1958, 49 ns
(N,2N) THRESHALD = 9,32 MEV

(N, 3N) THRESHALD = 16,38 NEYV

THIS ISOTBPE WAS 70 NEUTRANS, 51 PRETBNS, (MASS = 121)
NEUTRON EXCESS PARAMETER = ,15702

RATI @F ASYWPTBTIC (N,2N) TO 14,2 MEV NON-ELASTIC
+9941 PLUS=@R=-MINUS +0297

N/SPACING = 11,145 A/SPACING = 10,264
ERRBA  1.317 ERROR  2.276

O (N, 2N)-MILLTBARNS

T (N, 2N)-MILLIBARNS
8
L]

2000, gvvr

1600.1-

g
Ll

\ARAJAAAAAssadsnassaadad) RAMSALAAA AALARAAMAAS RARAAALS

sB-121 B 68 (2681)

T = 1.3542.078 MEV

LN, 2N) = 1866.1246.8 MB

By = 959024

Jasasasasalaassaaassd

[ SPTPPTITIN P TTTPPTTI PYVTVTUT FYTTTTTTUS FRTTUTUTVS FVTPPTUITY FETVUVRTTI CVITETUve

13 14
ENERGY(MEV )

FITTED DATA
400.£- LINE  POINT
- « EXPERIMENT
"o ADJUSTED EXPT.
200.-
0 E 2 A 1 i A |34s
’ [) 1 12 13 1 15 18
v ENERGYCMEV)
2|u).:‘.;..“ A3 AAMAAAAAA S AAAaa ot o) Lo adl o s s itias LAA L e 00 it lan) RARAAARALS
$B-121 B 68 (2891) E
1904 A = 6.2812.742 MEV
GigN.2N> = 1948.9258.1 HB 3
g.gﬂ 2N ]
1680.f q‘_l .z,.=.99‘12.030 * ..:
7. é
12601 .
1050.f 3
s90.f 3
FITTED DATA
b 3 LINE  POINT E
E —~—— o+ EXPERIMENT  j
E ———— o ADJUSTED EXPT.]
210.} 3
E 2N 3%
o‘ i 1 1 1 i 1 1 ]
9 10 11 1S 16 17



S8-121 ,,,FROM REF, P 60 (1720)

sesessae

ENERGY N, 2N CRESS SECYIBN (

(MEV) MEASURED, ERR 0

..

13,200 1290,00 130,00 1290,000 130,000
13,599 1360,00 140,00 1360,000 140,000
13,850 1330,00 130,00 1330,000 130.000
14,140 1310,00 130,00 1310,000 130,000
14,439 1370,00 140,00 1373,169 140,324
14,710 . 1400,00 140.00 1407,011 140,701
14,950 1450,00 150,00 1460,462 151,082
15,340 1510,00 150.00 1526,022 151.592

FITTED PARANEYERS
sesse

NUCL t 215 PLUS-BR-HINUS ,151 MEV
ASYNPTRTIC (N,2N) CReSS SECTION = 1522,37 PLUS-UR-NINUS 63,75 K6

RELATEU DATA

essssesssvee

NBN-ELASTIC CROSS SECTIRN AT 14,2 MEV = 1958,45 MB
(N,2N) THHESHOLD s 9,32 MEV

(N)3N) THRESHOLD s 16,38 MEV

THIS ISBTSPE HAS 70 NEUTRENS, S1 Pﬂa'dNS' (MASS = 321)
'NEUTRBN EXCESS PARAMETER ¢ 15702

RAT1O BF ASYMPYOTIC (N,2N) T@ 14,2 MEV NUN=ELASTIC
.7773 PLUS-RR-HINUS 20326

TeSORT(N) = 10.165 TOSQRT(A) = 13,363
ERRYR 1,263 ERRGR 1,661

SBe121 ,,,FRBM REF, P 60 (1720)

ENERGY N,2N CR@SS SECTIEN (WB)
{MEV) MEASURED, ERR ADJUSTED, ERR
. essss .
13,200 1290,00 130,00 1290,000 130,000
13,590 1360,00 140,00 1360,000 140,000
13.850 1330.00 130,00 1330,000 130,000
14,140 1310.00 130,00 1310,000 130,000
14,430 1370.00 140,00 1373,169 340,324
14,710 1400,00 140,00 1407,011 140,701
14,950 1450,00 150,00 1460,462 151,082
15,340

10.00 150,00 1526,022 151,592
P Ys

FITTED PARAMEYERS

0S80 0eBBNITERIORY

LEVEL SPACING = 7,958 PLUS=BR-MINUS2,129PER MEV

ASYMPTOTIC (N,2N) CR2SS SECTIGN = 1572.54 PLUSeBR-MINUS 84,87 M8

NHN-ELAQTIF CR@SS SECTION AT 14.2 nEVY = 1958,45 NB
(N,2N) THRESKHPLD = 32 MEV

{N,3N} THRESHOLD = 16-38 MEV

THIS 1SBYTGPE HAS 70 NEUTRENS, S1 PRATBNS, (MASS & 121)
NEUTRON EXCESS PARAMETER = ,15702

RATIO BF ASYMPTRTIC (N,2N} T@ 14,2 NEV NBN=ELASTIC
«8030 PLUS~BR-MINUS 0433

N/SPACING = 8,796 A/SPACING = 15,20%
ERRUA 2,358 ERRER 4,068

O (N, 2N )-MILLIBARNS

G (N, 2N)-MILLIBARNS

1700, prer T T T T T T T T Y
3 SB-121 P B0 (1720) 3
SOE 72 1.215%.151 MEV 3
kN 2N) = 1522.4£63.8 MB 3
2N 3
mof DS e 17x.039 3
]
1180 3
1020 f 3
8s0.F %
680.F E
s} é
FITTED DATA ]
. LINE  POINT E
3 ——=~— « EXPERIMENT ]
o ADJUSTED EXPT.]
170. 3
E 3%
: L L aal 1 L L :
“9 10 1 13 14 15 16 17

ENERGY( MEV )

1700, rrrr e T TR T TR
3 SB-121 P 60 (17200 3
1S%0.5 ) = 7,958¢2.129 MEV! E
CfN.2NY= 1572.528Y4.9 MB E

E 2N 3
1300 gﬁ'q—z— =.803%.043 3
nso.? é
1020.F é
680.F é
510.F 3
] 3

" FITTED  DATA
.£ LINE  POINT E
———=~ « EXPERIMENT J

o ADJUSTED EXPT.i

170.F

] 3N .3

o_ i 1 Lasaas 1 L 1 :
9 10 1 15 16 17

13 14
ENERGY(MEV)

165



166

1600, P T T T P TP PP e Y

§B-123 B 68 (2891)
Sy-123
0000800000000 tasatons lm. -
I 1o 12202103 ey
. 2N)= 1387.2240.7 HB . Y

12,780 1113,00 122,00 1113,000 122,000 . =F —
13,440 1247.00 132,00 , 1247,000 152,000 ,2N) =,703:.02

14,110 1263.00 135,00 1263,000 133,000 1280, 19.2) 1 Y

14,870 1277.00 137,00 1265,123 137,871 :

15,520 1358,0n0 149,00 1374.094 150,760

1120,
FITTED PARAMETERS

Sesencssseensasey
NUCLEAR TEMP, . 1,220 PLUS=BK=M]NUS ,103 HEVY
ASYMPTBTIC (N,2N) CROSS SECTloN s 1337,24 PLUS=BR=MINUS 40,71 M8

RELATED DATA

RXIIXIRITTYY)

NYN=ELASTIC CROSS SECTION AT 14,2 MEV ® 1973,31 NB
(24,24) THRESHBLD = 9,04 MEV

(Ne3N) THNESHALD = 15.9) HEV

THIS IS@T8PE MAS 72 NEUTRONS, 51 PRUTUNS, (MASS = 123)

O (N, 2N)-MILLIBARNS

NEUTHUN EXCESS PARAMETER s ;17073

RAT1A BF ASYMPTETIC (N)2N) Tk 14,2 MEV NIN-ELASTIC . “ 480,
: 7030 PLUS=UR=MINUS 0206 N

rosunvéN) ; 10.333 r.snﬁté;;z. 13,530 .
R1D: 8 R 1.142 FITTED DATA
320, LINE  POINT
== == EXPERIMENT

o ADJUSTED EXPT.

160,
2N
& 1
0.t Sareene
) 10 u 12 13 n 15 16
ENERGY(MEV)

$8-123 ,.,FRGM REF, B 68 (2891) SB-123 B 68 (2891)
S¥ERQY i3 CRASS SECTION (mo) ok
{HEV) MEASURED. ERR ADJUSTED, ERR

LXI21]

A = 7.783%1.469 MEV™!

aliars

12,780 1113.00 122,00 1113,000 122,000 o 44 B ZN)' 1429.4254.8 MB

ii-“g 1;‘;-00 l!;.go ‘ 1247,000 132,000 -
11 1263,00 13 [} 1263,000 135,000 = 3

14,870 1277.00 137,00  1285.123 137.871 - 1260. ‘_l'i 2) -124.028

15,520 1358,00 149,00 1374.094 150,766

FITTED PARAMETERS

LY YYYTTYYYYYY Y TY

LEVEL SPACING ® 7,783 PLUS=OReMINUSL1,469PER MEY

ASYMPTATIC (N,2N) CRBSS SECTION = 1429,38 PLUS-OGR-MINUS 54,78 M8

RELAYED DaTA
eeseve
NﬂN-ELASYIC CROSS SECTIBN AT 14,2 NEV s 1973.3) NB
(N,2N) THRESHOLD s 9,04 MEV
(N, 3N) THRESHOLD = 15,90 MEV

THIS 1SOTOPE HAS 72 NREUTRONS, 51 PRATONS, (MASS = 12))

T (N, 2N)-MILLIBARNS
8

NEUTRON EXCESS PARAMETER = ,17073
RATI® BF ASYMPTBYIC (N,2N) TO 14,2 MEV NBN-ELASTIC

.7244 PLUS-BReNINUS  ,0278 480,
N/SPACING & 9,253 . A/SPACING = 15,004
ERRER 1,746 ) ERROR 2,983
920 FITTED DATA
. LINE FOINT

——~— « EXPERIMENT
0 ADJUSTED EXPT.

. 3%
Y VU PUUVTTUIN FUTPTTUTTL FOVON 1 1
1

9 10 n -2 13 14 18
ENERGYCMEV)

1680,

Y FYUTTTUTTN FETUTUTUTIN FRTTTTUURY IVTUUTUTT FYUVPUTETEY FUTTTUTTEY FYTTUTUTE Py




(N,3N) THRESKHOLD =
THIS ISBTBPE WAS 72 NEUTRUNS,
NEUTRBN EXCESS PARAMETER s

N/SPACING =

$3-123 ,..FROM REF, P 81 (588)
000005000000000000000000000000000080000000800800
ENERGY N,2N CROSS SECTIEN (MB)
(MEV) MEASURED. ERR ADJUSTED, ERR '
ssescsssssesscnnten sscene .
11,970 1089,00 109.00 1089,000 109.000
13,330 1191,00 60,00 1191,000 60,000
13,400 1145,00 57,00 1145,000 37,000
13,520 1161,00 38,00 ' 1161,000 56,000
13,690 1269,00 63,00 1209.,000 63,000
14,010 1279,00 64,00 1279.000 64,000
14,090 133%5,00 67,00 133%,000 67.000
14,310 1263,00 63,00 1264,334 43,069
14,500 1343,00 67.00 1346,949 67,197
14,680 1256,00 63,00 1261,818 63,292
14,810 1281,00 64,00 1288,457 64,373
14,930 . 1194,00 60,00 1202,232 o0.%14

0000000000000 000000000000000008000000800000000

FITTED PAdANETERS
ssssese
NUCLEAR TE 1 025 PLUS-UR-MINUS ,161 MEV

ASVMPTBTIC (N.ZN) CRBSS SECTIUN = 1307,07 PLUS@R=MINUS

44,56 L1}

“RELATED UaATaA .
teesssstsses

-NBN=ELASTIC CRASS SECTION AT 14,2 MEV = 1973,31 MB
(N,2N) THRESHELD = 9,04 MEV

" (N.3N) THRESHBLD s 15,90 MEV

72 NEUTRANS,
NEUTREN EXCESS PARAMETER =

" THIS IS@TEPE HAS 51 PRATONS: (MASS s 123)

$17073

RATIB BF ASYMPTBTIC (N,2N) T 14.2 HEV NEN-ELASTIC
. 6624 PLUS=OBR=MINUS 0226

TeSORT(N) » 8,697 TeSORT(A) = 11,368
ERRUR 1,366 ERRER 1.786
§B=123 ...FR@M REF, P 61 (988)

Ny 2N CROSS SECTION (mB)

(MEV) MEASURED, ERR ADJUSTED, ERR
S8c0sdessn sensse
11,970 1089,00 1089,000 109,000
13,330 1191.00 1191,000 60,000
13,400 115,00 1145,000 37.000
13,520 1161,00 1161,000 58,000 .
13,690 1269,00 1269,000 63,000
14,010 1279,00 1279,000 64,000
14,090 1335,00 1335,000 67,000
14,310 1263.00 1264,384 63,069
14,500 1343,00 1346,949 67,197
14,680 1256,00 1261,818 63,292
14,810 1281,00 1260,457 64,373
14,930 1194,00 20 4

FITTED PARAMETERS

LEVEL SPACING 311,135 PLUS=BR<MINUS3,770PER MEV

ASYAPTATIC (N,2N) CROSS SECTIA@N s 1331.61 PLUSeBReMINUS 59,66 HB

NON- ELASYlC CRBSS SECTIBN AT 14,2 MEV %.1973,31 MB
MEV

(N,2N) THRESHOLD = 9,04

19,90 MEV
851 PRBYENS, (MASS s 123)
.17073

RATI@ OF ASYMPTOTIC (N,2N) TP 14,2 MEV Nsn-ELAstlc

18748 PLUS=BR-NINUS 1030

6,455 A/SPACING =

11,026
2,181 ERR@R

ERRER 3,727

O (N, 2N)-MILLIBARNS

O (N, 2N)-NILLIBARNS

SB-123 P 61 (588)

1%0.E 1 = 1,025t.161 MEV 3
GiN. 2N) = 1307.1244.5 MB =]

9 ,2N) 5
amf I - es2e0 ;
3

1050.}- E
900. - E
600.}- . i
yso.b -
3 FITTED * OATA E
0. LINE  POINT E
] ——Z_ « EXPERIMENT

: o ADJUSTED EXPT.3
150.F 3

’ 3

‘ 4

[} 1 L 1 1 1 Lacassaasl
) t 12 13 14 15 18

° 10 : ENERGYCMEV)

SB-123 P 61 (588)
130-F A = 11.155£3.770 MEV!
E OL(N.2N)=1331.6259.7 MB =
L2N)
IZW-E- —“%‘.—*T =,6752.0
1050}
sm.&~
750.
un.;
uso.f
:
FITTED DATA
0. LINE  POINT
E ~——— « EXPERIMENT
o ADJUSTED EXPT.
150.-
E 3
0. laa abasasassaals al sdbaasalasss 1
9 10 n 12 19 14 1S 16

ENERGYCMEV )

167



168

TE=128 .,,FRoit TEF, 8 70

S0000000000000000000000000000000000000000000000
N,2¥ CRPSS SECTIEN (mB)
MEASURED, ERR

ENERGY

(MEV) -ADJUSTED, ERR

. 0.
1600.000 160,000
1700.000 180,000
7 17

1600.90 160."0
1700.n0 180,00
1 00

SITTED PARANE TEWS

LTI YYYYT Y Y )

AUCLeAR TEMP, ® 1,462 PLUS=dR-MINUS ,122 WEV

ASYMPTBTIC (N, 2N) CROSS SECTION @ 2030.28 PLUS-BR«MINUS 93,48 8

.
HBN'ELAFYlC €355 SECTION AT 14,2 MEV = 2010,00 WO
(N, 2H) TARESKALYD = B8.84 MEV
AN, 3H) TAKES#OLD = 15,18 MEY
76 NEUTRONS,

THIS 156THPE wAS 52 PROTINS, (MASS = 128)

NEYTREN EXCESS PARAMETER s ,18750

RATIA OF ASYMPTRYIC (N,2N) Tp 14,2 MEV Non-ELAsrlc
: 1.0101 PLUS=2ReMINUS  ,0465
TeSUKT(N) = 12,745 TeSQRT(A) a 16,543
ENRGR  1.084 ERRBR 1,380 N

oM REF, B 70
20adscststesessstpsvene

ENERGY N.2N CROSS HECTIAN (MB)
(MEVY MFASURFN. FRR ADLIUSTED.- ERR
LA A R Y T Y Y T Y P Y Y Y Y Y P Y Y Y TR NY Y Y )
124600 1450.00 160,00 !450.800 60000
13,000 1600.10 160,00 1600 60,000
13,500 1700.00 180,00 1700,000 180,000
14,300 1780.,00 160.30 1781,691 180,171

S EPENERIeeNINRtERRRIIRREBRRERRS, assspssee

FITTED PARA

senaee

LEVEL SPACING » 4,703 PLUS«UR-HINY51,052PER MEV

ASYMPTSTIC (N,2N) CRUSS SECTION = 2175.71 PLUS-BR-MINUS 152,41 MB

R:LATLD UATA

SECTIAN AT 14,2 MEV = 2010,00 M8
5.84 MEV
15,18 MEV

76 NEUTRoNS,

NG -hLAsvlc cResSs
(N, 2i4) THRESHOLD =
(N, IN) THRESHELD =
THIS [32TOPE HAS

52 PRUTENS, (HASS a 128)

NEUTRUN EXCESS PARAMETER = ,18750
RATIQ @F ASYMPTATIC (N,2N) To 14,2 MEV NaN-ELASTlC
1.0824 PLUS=BR~MINUS 20758

W/SPACING s 15,501

A/SPACING =
ERRUR 3.326

ERROR

26,106
5,601

T (N, 2N)-MILLIBARNS

T (N, 2N)-MILL 1BARNS

2200,

1760,

1540.

;

8

g

440.

1z0.

2400

2160.

1920,

1940,

480,

240,

ASAARSAAAS AAMEAANS LY ool

MARAARAAASAS AAAAAAL LA

TE-128 B 70

T = 1.462¢.122 MEV
OufN.2N) = 2030.3t93.5 M8

(2N
%l,.—z,q.om:.ow

0

E| DATA
E POINT
» [XPCRIMENT
o ADJUSTED EXPT.

i
b 1 i 1

TTTYTT YT TYY T TYTYY

YUY FUUTTTUY

| TVSTSTEVEY FUUTUTETVE FYTVIVIRR FVUVUTUTTY FYTTUTRTUE PUTTEVEVEE FETPY

addas

12 13 1 15
ENERGYCMEV)

RAMAMAAAS MAAAAAALS MAARARALA) MAANAASASS AAARARAANS AASANARALS AARARSSS RS RARS

TE-128 B 70.
= 4,903%1,052 MEV*!
AN 2N)=2175.7¢152.Y4 MB

2N
%—_—2—3 =1.082¢.076

FITTED
LINE

DATA
POINT

o EXPERIMENT

o ADJUSTED EXPT

I EEVESTETEY SUNTURTUTI FVUCERUTT] FESTUTUTTY FTUUTRETTL UTTUUTUURI FUVIUTE TS FYUTRORS

Ay

FUTTTETTI Y

345
NYTUTTTVTEY FRTVTITEY PUUTIOUN | I
1 14

12 13
ENERGYCMEV)

—
[



870

LI I YT YT
SECTION
ADJUSTED

. a0 (1]

1590,00 100,00 1svo.oon 100,000

13,000 1740,00 120,00 1740,000 120,000
13.500 1740,00 120,00 1760,000 120.000
1 1810,00 120,00 1841,686 120,112

0000000000 0000000080000000003000000000000

FITTELD PARAHFTERS

et0tasssenersssee

,kUCLEAR Tenp, o 1,271 PLUS-DQ-NINUS +159 MEV

ASYNPTOYIC (M,2N) CHESS SECTIGN s 1939.80 PLUS~DR=NINUS 03,25 Wa

RELATEYD DATA

ALY YYITY Y ) .

NON=ELASTIC CPDPSS SECTIdN Al 14,2 MEV & 2024.51 wB
(Hy2N) THKESKAD = §,48 HEV

. SN) THRESH#LD = 14,61 NEv

THIS [SOTEPE MAS 78 NEUTHENS, 52 PRATENS, (MASS = 130)
NEUTRAN EXCESS PARAMETER = ,20000

QATLY UF ASYMPTETIC (N.2N) Tw 14,2 HEV NEN-ELASTIC
19582 PLUS-FR=MINUS  +0461

TeSORTI(N) » 11,225 TeSQHT(A) & 14,492
SRRUR 1,404 ERRER 1,813

TE<130 ,..FROM REF, B 70
LYY TTY TYPY PO PP r e priree

ENERGY N,2n cRGss SECTIBN (NB)
(NEV) MEASURFD, ERR ADJUSTED, ERR
ll....Q.IOO....I.I..l.......l........l....
12,600 1590,00 100,00 1590,000 100,000
13,000 1740,n0 120,00 1740,000 120,000

13.%00 1760,00 120,00 1740,000 120.000
1810,00 120,00 18 12

esassvsssessosened

FITTLD PAWAMETEKS

ssetsnsssssssntas

LEVEL SPACING = 6,811 PLUS=@R-MINUS2,042PER NEV

ASYHHYSTIG (N,2N) CR@S3 SECTIGh = 2012.14 PLUS*BR-NINUS 136,76 n8

RELATED DATa

sessucecenss

LASTIC CPASS SECTIAN AT 14.2 MEV s 2024.51 MB
(Ne21) THRESHPLD = 6,48 MEy

(Ns3M) THRESHULD = 14,061 MEV

THIS ISBTLPE HAS 73 NEUTRENS, %2 PRBTUNS, (MASS a 130)
NEUTKON EXCESS PARAMETER = ,20000

RATIO JF aSYMPYETIC (N,2N) TU 14.2 MEV N@N=ELASTIC
+9939 PLUS~PR-MINUS 0676

N/SPACINL = 11,452 A/SPACING * 19,007
BREZAR 3,818 ERROR 5,722

T (N, 2N)-MILL IBARNS

2100, prrrrrrer TR TTTTTTTY LAMAAAAALLMASIALAM Aeaatbtas Mataasae:
TE-130 B 70 3
180.F 1 = 1.271%,159 MEV 3
OGN, 2N) = 1939,8293.2 MB :
L2N) :
o). DTS - 950100 E
1470.} 3
[7a) p
Z 1260.p 3
z 3
3
~— 1050.
T i
S 3
Z mof %
630.F -
FITTED OATA 3
Yao.r LINE  POINT .
~——— o EXPERIMENT
o ADJUSTED EXPT.]
a0k 3
3%\ :
o 1 A 1 1 1 |
K [ u 12 14" 15
° s ENERGY(MEV)

&0, prrrrrrrrTTTRTTTTTTTTTYT

T

1100.F

TE-130

B 70

= 6.81122,042 MEV™!
OL4N.2N) = 2012.1¢136.8 MB

% .894¢.088

FITTED

RS Esaas RAAAREASAN RARRAAARAS AAL AR AS

DATA

| FYUTTVIREE SUTTUITEVI FERTUTI VT FTUTUUUTTI FENUUVETTI ENTTUICUTY IYUTRTUTRY CUUTUTUTY

H40.1- LINE  POINT 3
———— o EXPERIMENT ]
0 ADJUSTED EXPT.]
220. E
N 3 §

o " . J. A 1
0'5 l9 1:1 ; v 3 14 15

11 12
ENERGY(MEV)

169



1-127 veoFROM REF, B 72 (=)
eosnse ssosny sotnse .
ENERGY 2N CRESS SECTION (mB)
{HEV) MEASURED, ERR ADJUSTED, ERR
e cene
. 1134,00 82,00 1134,000 82,000
13,380 1216,00 85,00 1216,000 63,000

14,850 1366,00 140,00
1 1560.,00 112,00

1373,724 140,986
1578,910 113,3%8

FITTED PARAMETERS

e000saNESGIBRIREIS

NUCLEAR TEMP, 3 3,930 PLUS=BR<HINUS ,187 MEV

ASYMPTATIC (N,2N) CROSS SECTIoN s 1659,44 PLUS~OR-NINUS 120,34 "6

RELATED UATA
. (1)
N@N=ELASTIC CROSS SECTIoN AT 14,2 MEV = 2002,72 mB
(Ns2N) THRESHILD « 9,21 MEV
(Ko 3N} THoESHELD s 16,37 MEV

THIS ISBTJIPE HAS 74 NEUTRANS, 53 PKaTUNS, (MASS = 127)

NEUTREN EXCESS PARAK&YEH = ,1053%

RATIQ oF ASYMPTBTIC (N,2N) To 14,2 MEV NON=ELASTIC

«8286 PLUS=@R=MINUS  .0601
TaSQRT(N) o 13,162 TeSunT(a) & 17,242
ERWAR 1,809 2,107

ENROR

ENERGY ZN CRBSS SECT!BN (NS)
(MEV) MEASURED, ERR ADJUSTED, ERR
o800 0000000 [

12,460 1134,00 082,00 1134,000 82,000
13,380 1216,00 65.00 1216.000 65,000
14,650 1368,00 140,00 1373,724 140,%86
15,620 1560,00 112,00 1578,910 113,3%8
asnee . abgesdosedetasen

”TWDFMA%YHS
L3
LEVEL SPACING s 4 638 PLUS~BR-MINUS1,200PER KEV

ASYMPTRTIC (N,2N) CRUSS SECTION s 1776.98 PLUS=BR=MINUS 156,77 MB

RELATED DATA
sssessessone
NON=ELASTIC CROSS SECTIBN AT 14,2 HEV s 2002,72 MB
{N22N) THRESHOLD 9,21 MEV
{N+3N) THRESHALD s 16,37 NEY
THIS 1SBTYPE HAS

74 NEUTRBNS, 53 PROTONS, (MASS » 127}

NEUTHRON EXCESS PARAMETER = ,16535

RATIS OF ASYMPTATIC (N,2N) T3 14,2 MEV NEN<ELASTIC .

,8873 PLUS=@R-MINUS 0783
N/SPACING 3 15,955 A/SPACING = 27,382
ERRG:R 4,128 ERRDR | 7,08%

O (N, 2N)-MILL 1BARNS

G (N, 2N)-MILL1BARNS

1940,

1080,

120,

MAMALALA LAMS

3 1-127

T = 1.5302.187 MEV

B 72 (-

LN, 2N) = 1653.4¢120.348

)

FITTED
LINE

1 L

MAMMAAL AASAAALAA RARAALALS

DATA
POINT
o EXPERIMENT

u ADJUSTED EXPT.

1

sassnsaalasiasiss

S

APTOVIYI FPTTVTTIT PUTVTTUTT FEVTUETIYL FIVUFTETTY IVETUTVTVI FIRTUTTVI 1

Asdaisaals

13 4
ENERGY(MEV )

1] 16

-
~

AAAMLAALS AAMLAARRAS A

1-127

872 ¢~

A = 4,63811.200 MEV"!

O, 2N) = 1777.02 156,

o 1253 =.887+.078

TTYYYY

)

8 MB

FITTED
LINE

\AA4 AAAZ T

DATA
POINT
o EXPERIMENT
o ADJUSTED EXPT

1 ddddidsiassadasaisaasal “t...

T vr

NIVTTTTTL IVETTTTUTS FUTOTVTUTY FYTTTTTINY FVUPTTIUTT PUTUTTTTIN CTUTTTUURI FUUTRTTIVI FYTTTFTVI FYCTTIUTY

13 N
ENERGYCMEV)

1S 18

-~



(=127 +¢FREN REF, 6! 1362)

XYY LTYY
ENERGY N, 2N CRISS SEC'IBN (HB)
(HEV) MEASURED, ERR ADJUSTED, ERR
[TYY) .o
13,180 - 1190.,00 70.00 1190,000 .70,000
114,100 1300,00 70.00 1300,000. 70,000
1 1300,00 70.00 1311,620 70,626

FITTE PAHANEYERS
(Y Yy

NUCLEAR Y&nv

. 1.065 PLUS®@ReMINUS ,118 WEV

ASYHPTATIC (N,2N) CR@SS SECTION = 1355,87 PLUS=BR-MINUS 36,48 MB

RELATED DATA

st ssssasene

N@N-ELASTIC CROSS SECTION AT 14,2 NEV :2002,72 mB
(Ny2N) THRESHALD o 9,21 MEVY

(N,3N) THRESHELD = 10.37 MEV

THIS ISBTOPE HAS 74 NEUTRONS, 53 PRETONS, (NASS » 127)
NEUTREN EXCESS PARARETER = ,16535 ’ ’

RATIO F ASYMPTBTIC (N,2N) T3 14,2 WEV NEN-ELASTIC
«8770 PLUS=BR=MINUS #0192

TeSQRY(N) » 9,161 TeSORT(A) = 12,002
ERR3R  3.013 ERRER -, 1,330

1=127 .,.FRoM REF, B 62 (562)

ENERGY N,2N CROSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
vosse

13,160 1190,00 70,00 1190.000 70,000
14,100 1300,00 70,00 1300,000 70,000
15,210 1300.00 70,00 1311,620 70,626
LX1] - L 2 LAl ad Ll

FITTED PARAMETERS
LTI TYIYYYYYYYY Ty

LEVEL SPACING 210,736 PLUS=OR-NINUS2,887PER NEV

ASYMPTOTIC (N,2N) CR2SS SECTION = 1378.46 PLUSOR=MINUS 54,02 NB

RELATED DaTa !

ssgdpagssr e

NUN=FLASTIC CRASS secn«m AT 14,2 nEv = 2002,72 u8
(N,2N) THRESHALD = 9,21 HEV

(N, 3N) THRESHALD = 16, 37 MEV

THIS ISUTWPE MAS 74 NEUTRENS, 53 PROTBNS, (MASS s 127)
NEUTRBN EXCESS PARAMETER s ,16535

RATIO OF ASYMPTOTIC (N,2N) T@ 14,2 MEV NONELASTIC
+6883 PLUS-@R=-MINUS 10274

N/SPACING s 4,893 A/SPACING = 11,829
ERRBR 1,854 ERRBR . 3,181

O (N, 2N)-MILLI3ARNS

T (N, 2N)-MILLIBARNS

1-127 B 62 (S62)
1Z0F 1= 1.0652.118 MEV E
GufN. 2N) = 1355,92 38.5 E
GufN. 2N) :
1120.F q‘.lq 7y -677: 018 _:
980, . 3
o0,
700. 3
560. . E
420, é
FITTED  DATA E
20, LINE  POINT 3
——~~ o+ EXPERIMENT  j
o ADJUSTED EXPT.]
140, 3
0. 1 1 Las 1 3
13 14 1S 16 17
ENERGY(MEV )

: 1-127 B 62 (562>
1350.F A = 10.73622.887 MEV! “
CfN.28)= 1378.5254.8 MB E
2N ]
1200.F- %- 6AAt, 027 :
1050.F 3
900. .
750.F 3
yso.f g
FITTED DATA E
300. LINE  POINT E
——=—— o EXPERIMENT ]
o ADJUSTED EXPT.]
150, 3
3%; ]

0. I 1 1 1 Lasa " 71
L) 10 15 16 17

13 14
ENERGY(MEV)

171
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1127 :...tnan REF, M 53 (91)
sen

(13

ENERGY N,2N CRESS SECTION (MB)
(MEV) NEASURED; ERR ADJUSTED, ERR
12,300 900,00 50.00 900,000 50.000
13,100 1120,00 70,00 1120,000 70,000
14,100 1300,00 80,00 1300,000 80,000
15,600 1320,00 400 1335,.803 1.000
ssccccnee ae .

FITTEG PARAMETERS

ssscssessscesevee

NUCLEAR TEMP, = 1,383 PLUS=BR-MINUS ,084 MEV '
ASYMPTOTIC (N,2N) CROSS SECTION = 1414,13 PLUS-BR-NINUS 19,22 ne

RELATED DATA

seB8estRRS

NUNSELASTIC CRESS SECTIDN AT 14,2 HEV = 2002.72 B
(Ns2N) THRESHOLD = 9,21 MEY

CNs3N) THRESHELD « 16,37 NEV

THIS I1SBTLPE MAS 74 NEUTRENS, 53 PROTENS, (MASS s 127)
NEUTRGN EXCESS PARAMETER s  ,16535

RATIS BF ASYMPTOTIC (N,2N) T9 14,2 MEV NON-ELASTIC
+ 7061 PLUS-BR=MINUS  ,0096

TeSQRT(N) » 11,897 TeSQRT(A) = 15,586
CRRER 723 . ERRHR 947

1-127 vooFREM REF, N 33 (91)

ergnay Ny@N GRIGE SECTION (MP)
(HEV) MEASURED, ERR ANJUSTED. ERR
12,300 900,00 50,00 - 900,000 50.000
13,100 1120.00 70.00 1120,000 70,000
14,100 1300,00 80,00 1300,000 80,000

15,600 1320,00 .00 1335,803 1,000

FITTED PARAMETERS

(IR Z IR ALY 3

LEVEL SPACING = 5,811 PLUS=OR=MINUS ,937PER NEV

ASYMPT@TIC (N,2N) CRESS SECTIEN = 1482,91 PLUS=OR<MINUS 40,92 MB

KELATED vaid
LXITT] "sedee

NON~ELASTIC CRPSS SECTION AT 14.2 MEV = 2002,72 HB
(Ny28) THRESHBLD = 9,21 MEV

{N.3N) THRESHELD » 16,37 MEV

THIS ISOTOPE HAS 74 NEUTRONS, 53 PROTONS, (MASS s 127)
NEUTRON EXCESS PARAMETER s 16835

RATIQ OF ASYMPTOYIC (N,2N) T@ 14,2 MEV NBN-ELASTIC
«740% PLUS=BR=MINUS <0204

N/SPACING = 12,734 A/SPACING = 21,8%5%
ERRER 2,053 ERROR 3.524

NS

O (N, 2N)-MILL IBA

O (N, 2N)-MILLIBARNS

1120,

1900, e T——y—Y——T—
I-127 M S3 (91) ]
1¥0F 1= 1,383,084 MEV E
. AN 2N = 1414.1219.2 M8 3
L 2N) E
@of  GY10.2) - 706.010 3
1ws0.f E
800.f -
m.: -
suo.:- 3
ws0.b 3
FITTED DATA ]
0. LINE  PGINT 3
. ===~ o EXPERIMENT 3
o ADJUSTED EXPT.]
150, » ?
. %
n [l y ' L i L A 3
= 0 1 12 13 T 15 18 17
s ENERGYCHEV)
D e e s i L Lt Laataaa
1-127 M 53 (81)
WL = 5.8117,937 HEVY
E g 4N, 2N)= 1482.9240.9 MB -
t 2N) =
12680, q. 14.2) - . 740,020 ‘ e

FITTED  DATA
LINE POINT
———— o« EXPERIMENT
o ADJUSTED EXPT.

13 14 15 16 1.
ENERGY(MEV)
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R Cs-133 B 72
€5-133 ...FRON REF, B 72
Exzfz M unep, o2 €ROSS SECTion (Mg} . 1S0.F 1= 1.6872.085 MEV
V) MEASURED, ER DJUSTED' . N, 2N) = 1618.3£39.3 MB
12,680 1038,00 73,00 1038,000 73,000 2N) :
13,380 117,00 77,00 1157,000 77,000 , g&‘.q_, 791%.019
14,650 1359,00 99,00 1364,356 99,390 . 1360, qfliv.2)
15,620 1449,00 102,00 146%,486 103,160

3
3
11%0.F E
FITTED PARANEYE’S 3
concnsessan b
NUCLEAR TE 1.687 PLUS=BReMINUS ,065 MEV b
ASYHPTBTIC (N,2N) CRESS SECTIEN » 1618,33 PLUSCOR-HINUS 39,34 MD “ 3
Z 1020} 3
a
x E
o P
o 3
-~ p
1] T esof 3
NON-ELASTIC CROSS SECTION AT 16,2 MEY * 2046,10 WB XL 3
(N,2N) THRESHALD & 9,05 MEV =z 3
(No3H) THRESHOLD = 16.29 MEV ~N ]
THIS ISOTEPE WAS 78 NEUTRENS, 355 PRBTONS, (WASS & 133) Z eop 3
NEUTREN EXCESS PARAMETER = ,17203 b E
. 3
RATIO OF ASYMPTBTIC (No2N) T9 14,2 WEV NONeELASTIC _3
L7900 PLUS=BR=HINUS = .0192 : . s10.F 3
TeSQRT(N) s 14,899 TeSQRT(A) = 19,435 1
ERRZR  ,574 E€RROR ~ 750 1
FITTED DATA
404 . LINE POINT E
—_ - o EXPERIMENT
o ADJUSTED EXPT.]
110.F g
: <
1
o. '} 1 1 Jaa Il | PN r
9 10 1 12 13 14 15 16 17
ENERGY(MEV)
.
1900, prrmr T T T T T T T
CS-133 ...FRoM REF, @ 72 . Cs-133 872 3
ataseng seee [ 1 N 3
ENERGY N,2N CROSS SECTION (NB) . 1710. ' 3
(MEV) MEASURED, EAR ADJUSTED, ERR . . : OF A = 3.688¢.254 MEV E
sstsnsessstes . tecssee < = ]
T R I i :
. 0 37,000 77.000 2N E
14,650 135900 99,00 1384,356 99,390 1520.F Q'.,w___ .8632, 022 E
15,620 144900 102.00 485,486 103160 il qf14.2> = -3
oo sesssnee 3
FITTED PARAMET ns . 1330.F —:
L1 X1] -
CEVEL SPACING 3,688 PLUS=BR=MINYS , isapgn : 4
RIURETaTIC tNy o) NBSG SEETION o 2708 10 BLiG OR-HINUS 44,83 HB . . 1 3
2 uvo.b 3
. B E
o ]
) p
= 950, -
HON-ELASTIC CRASS SECTIIN AT 14.2 WEV = 2046.10 MB x ) 3
(NJ2N) THRESHRLD = 9,05 MEV A ]
(N.3N) THRESHZLD s  16.29 MEY . = E
= ]
THIS ISGTCPE HAS 78 WEUTRUNS., 55 PROTONS, (WASS » 3133) Z E
NEUTRAN EXCESS PARAMETER s ,17293 ;; 9 ' E
RATIE OF ASYMPT2TIC (N,2N) TQ 14,2 MEV N@N-ELASTIC
18632 PLUS-UR=MINUS 40219
s10.F .
N/SPACING = 21,150 A/SPACING = 36,063 3
CHROR 14497 . thMon 2,484 3
4 ]
| FITIED DATA E
o} LINE  POINT ]
- o EXPERIMENT 3
. o ADJUSTED EXPT.J
190.F E
, N . .3 1
3
U siiliiiiiii iiiiiaaiad L L 1 3
9 10 11 12 13 14 15 16 17

ENERGY(MEV)



174 ' '

1400, prrerrrrrrprrrrrrrryY

. CS-133  B62(S62)

LAARASA SARAARAMAL AARARAANRY |

MAAALE SARAARARAS AARa At

CS=133 ...FReM REF, 862(562)

i1t TR ST . 12804 1= §54%3.530 MEV
(MEV) MEASURED, ERR ADJUSTED, ERR CAN.2N)> = 1214, 0284

[ FTTTOTITET FVUETTUTT FETTIvOn

RATIO @F ASYNPTATIC (N,2N) T2 14,2 HEV NBN-ELASTIC
+5933 PLUS-AR=MINUS 0463

TeSQRT{N) = 5,77 TeSQRY(A) = 7,542
: PRI EHREK 40,710

. ,2N)
1120.¢
u.o:o 1130,00 1145,960 wx.uz
1 M E
FITTED PARAMETERS . 980.1
agsasasacascrrten " -
NUCLEAR TEMP, 8 ,854 PLUS-DR-MINUS3,530 MEV 3
ASYRPTOTIC (N,2K) CROSS SECTION ® 1214102 PLUS=BR-MINUS 94,82 WO 3
2 el E
[+ 4 -
< 3
o 3.
, =1 b
RELATED DATA = b
esscssnacsnse —  700.} -3
NON=ELASTIC CROSS SECTION AT 14,2 MEV » 2046,10 N6 T E 3
(N,2N) THRESKHALD ® 9,05 MEY ~ -3
(N,3N) THRESHZLD = 16,29 MEV F3 E E
THIS 1S@TBPE WAS 706 NEUTRONS, 55 PRETENS, (NASS & 133) . 3 ssoF- 1
. ~ o
NEUTRAN EXCESS PARAMETER s ,172903 b b 3
3
1

FITTED  DATA
LINE POINT

o wo o EXPERIMENT
" p ADJUSTED EXPT

UTETVUVY

Asasdasals

- 9 10 1 12 13 14 15 16 17
’ ’ : ENERGY(MEV)

1 1
e i Lt L e | Mt LAMALIAM MAAAAAAAES
€5-133 ...FReH REF, Bb2(362) ;5'133 862562 3
*EnEkay . 95S SECTION (MB) 1250 ] y ]
ENERGY N, 2N CROS . _ 3
(KEV) WEASURED, ERR ADJUSTED, ERR . A = 11.664tx542.5 MEV! 3
Sosedessiacsiecsdonsrcrainenborilaiddidinaniiil . = 1% 248, ¢ <
1:.:00 1180,00 100,00 1§en.ooo :oo.ono : b G- 5:: 1413 B296.2 B
14,100 1300,00 190,00 1300.000 300,000 . 9 3
16.03¢ 1130.00 100,00 1145,960 101,412 1120.F g'g;l—."T= 593+, 047 3
008000000000 000000000000000000000000ss0dscnier N < q_‘_ 1
: 3
r -
FITTED Pmnneks 3
sscscense son $80.F B
LEVEL sncmc 211,664 PLUS*BR-MINUSS542.PER MEV E
ASYNPTBTIC (N,2N) CR@SS SECTION s 1213,80 PLUS=BR=NINUS ~ 06,17, #8 3
2 e} 3
& 1
< ]
- 3
HELATEL DATA o 3
sessssncases j b
NON-ELASTIC CRPSS SECTIPN AT 14.2 MEV 5 2046,10 MB ~ 700, 3
(N.24) THRESHALD = 9,05 HEV x 3
IN,3N) THRESHRLD = 16,29 MEV ~ 3
z 4
THIS ISPTRPE MAS 78 NEUTR2NS, 55 PRATONS, (MASS » 133) N 3
. z -
NEUTHDA EXCESS PARAMETER s ,17293 ; 860, 3
RATI# OF ASYMPTRTIC (N.2N) T2 14,2 MEV NBN-ELASTIC E
.5932 PLUS-UR«MINUS  ,0470 ) E
H/SPACING » 6,687 A/SPACING & 11,403 _ 420. E
ERRUR 311,058 ERROR 530,393 E
280 FITTED DATA 3
. LINE PBINT 1
, ———— o EXPERIMENT 1
, o ABJUSTED EXPT.J
140, 3
‘ . 3%) ]
0 1 L y Aaadaiaasalisasiainadasay L 1 3
9 10 1 12 15 18 17

13 14
ENERGY(MEV)



CE=340 ,,.FREN REF, 068(2891)

.

ENERGY N,2N CR2SS SECTION (MB)
{MEV) MEASURED, ERR ADJUSTED, ERR
ss e 'Y

12,940 1587,00 111,00 1567,000 111,000
13,510 1743,00 122,00 1743,000 122,000
14,100 1004,00 105,00 1004,000 109,000
14,880 1623,00 328.00 1632,895 128,699 -
15,620 1982,00 139,00 2002.924 140,487
16,320 1904,00 133.00 1931,960 134,933
Sadsngaee L] [ ]

FITTED PARAMETERS
000000000000 000
NUCLEAR TEMP, ® 1,232 PLUS=BR=MINVS ,079 N

EV
ASYMPY@TIC (N,2N) CRDSS SECTION w 2001.41 PLUS=OR=MINUS 44,54 M

RELATED DATA
ens8s000R 0080

NBN-ELASTIC CROSS SECTIBN AT 14,2 REV » aovs.n L1
(Ns2N) THRESHALD s 9,27 WEY

IN)3N) THRESHALD = 16,78 NEV

THIS [SBTOPE HAS 82 NEUTRONS, 58 PRAOTONS. (MASS s 140)
NEUTRAN EXCESS PARAMETER » ,17143 ¢

RATI@ OF ASYMPTOTIC (N.2N) T 14,2 MEV NKON-ELASTIC
9550 PLUS-BR-MINUS 0213

.TeSQATIN) ¢ 13,158 TeBQRT(A) & 14,577
ERR@ 718 ERR2AR 938

CE-140 .,.FREM REF, B68(2891)

LTI YT Y YY YY) .

ENERGY N,2N CRASS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR .
sesse .
12,940 1562,00 111,00 *1507,000 111,000
13,510 1743,00 122,00 1743,000 122,000
14,100 104,00 105,00 1004,000 105,000
14,860 1923,00 128,00 1832,895 126,699
15,620 1982.00 139,00 2002,924 140,467
16,310 1904,00 133,00 1931,960 134,953

0000040000000 00000000000000000000000000000800

FITTED PARAMETERS

[(TITYITRRYYYR Y YT

LEVEL SPACING = 7,893 PLUS=@R=MINUS1.139PER MEV

ASYMPYATIC (H,2N) CRASS SECTION a 2055,44 PLUS-BReMINUS 59,05 mB

RELATED DATA
sssvsescnsse

NEN-ELASTIC CR2SS Secvlm« AT 14,2 MEV = 2095.72 MD
(N,2%) THRESHALD = 9.27 MEV

(i, 3N) THRESHALD = 10.73 MEV

THIS 1S@TUPE HAS 82 NEUTHAINS, S8 PRETENS, (NASS s 140)
NEUTHYN EXCESS PARAMETER = ,17143

RATIQ OF ASYMPTATIC (N,2N) TO 14,2 MEV NBN=ELASTIC
+9808 PLUS~ZR-MINUS 10282

NISPAClNG = 10,389 ’ A/SPACING 2 17.7%7
RéR 1,499 ERROR 2560

O (N, 2N)-MILL IBARNS

O (N, 2N)-MILLIBARNS

175

CE-140  B6B(2891)

1980.F 1 = 1,232¢.079 KEV

OpN. 2N) = 2001.4244.5 MB

G iN.2N) )
0.t q_‘_l .2)5.9553.02.1

100.f

FITTED  DATA

NPTV PR TSTVTIN TTTTTITYS FYTTTTVIVS FYPUTTTTTL FETIVITVEY PINTUVETTY UUUVETEUUI FURVUTEY

wo.p LINE  POINT
4 ———~ ¢ EXPERIMENT
o ADJUSTED EXPT.
220}
3
° 1 '} ' ] ad. i :
K 10 1 12 13 14 15 16 17
ENERGY(MEV) '

CE-140 B6B(2891)
1980.F A = 7.893t1.139 MEV?
OGN, 2NY = 2055.4459.1 MB
LN
1760.} q‘.lq-Z) ‘-9813.028
1ss0.f
1320.%+
1100,
880.F
;
660.-
1 FITTED DATA
. LINE  POINT
—~——— o EXPERIMENT
o ADJUSTED EXPT.
220.
0.
:] 10 11 12 13 14 15 16 17

ENERGYCMEV)
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2100 rreverrprTTTTTTTTTTT Y rrevrTrTTYprITTTTETTYITYYY
PR-141 B 68 (2891) E
Pre141 o, .FRON REF, B 68 (2691) 3
asscne ooo * - 3
ENERGY N.2N CROSS secueun(u:; - - 16%0. T =1.2282,106 MEV 3
MEASUR R A ] b
Bt eesescatscsssssssssasressent Gu4N.2N) = 1868.4258.2 MB E
12,780 1496,00 144,00 1496,000 144,000 2N E
13,440 14685,00 143,00 1485,000 143,000 N, 2 = 3
14,110 1614,00 159,00 1614,000 159,000 1880.F g (19.2) 3
14,870 1700,00 164,00 1709,007 164,869 . 3 . 3
15,520 767,00 172,00 1604,517 173,686 3 3
16,180 801,00 174,00 1825,849 176,401 ]
16,850 1872,00 180,00 1904,409 183,116
sssse N nm.E- 3
/ i
FITTE PAR‘NEYERS -t E
csscsensses "27 1260.F P
NUCLEAR TEMP, = 1 228 PLUS~DR=NINUS ,106 ME Y S 4 3
ASYMPTBTIC (N,2N) GRBSS SECTIEN ® 1868.44 PLus-sa-uluus 88,22 N6 = 3
L ; < ' 5
':':— 10S0.}~
RELATED DATA ; 3
.8 (XXX T1T) o~
NEN-ELASTIC CROSS SECTION AT 14,2 MEV = 2102,73 M8 Z 3 j
(N,2N) THRESHALD & 9,46 WEV i < e E
{Ns3N) THRESHOLD = 17,45 KEV b 4 3
THIS 1SOTUPE WAS 82 NEUTHENS, 59 PROTENS, (WASS » 141} 3
. . g 3
NEUTRON EXCESS PARAMETER s 16312 ) 6%0.F 4
WATIQ OF ASYNPTOTIC (N,2N) T@ 14,2 MEV NeNELASTIC 3
8886 PLUS*@R-MINUS 10277 ] b 3
- FITTED DATA 3
TaSQRT(M) = 11;120 TeSURT(A) » 14,582 4w20.F 3
Ennan - .aan diner “1i2ev 3 LINE  POINT E
‘ o FXPFRIMENI 3
, ———— o ADJUSTED EXPT.]
a2 3
3 ]
E ' 5
0 A 1 L i Laandadizclost 1 3
. ‘9 10 1t 12 13 14 15 16 17 18
ENERGY(MEV)
, ,
2100. M) T T  hAAAS T M LAMAAAAAAS
PRe14y ., .Fhén REF, B 88 (2891 PR-141 B 68 <2891)
[T YYY YR YYYYYY Y ) ssassess 4 -
ENERUY w2 CAGS3 SECTION (MD) 18%0.F .
(MEV) MEASURED, ERR ADJUSTED, ERR ; A= 7.884*1.348 MEV!
aAsaRazsssvvvewwwvww Goghisarvggncacaaanan . v
xg.zso m;.oo 144,00 1496,000 144,000 1 Wg::" 1923,0:67.8 ¥B =
13,440 1485,00 143,00 1485,000 143,000 L
14,110 1614.00 139.00 1614.000 159,000 1680.F gJal."—z;=.915*.032
14,87y Livdivy L0100 A769,007 184,060 E GLlY.
15,520 - 1787.00 172,00 1004,%17 173,686 :
16,180 1801.00 174,00 1825,849 176,401
16,850 1872.00 180,00 1904,409 183,116 3
sacerens w70.f
1
. 3
FITTED PARAHETERS . ' E
saedasabenrsnansse "
LEVEL SPACING ® 7,894 PLUS=BR-HINUS1,348PER WEV Z 1260.F
ASYMPTQTIC (N,2N) CROSS SECTION = 1922.96 PLUS-PR-MINUS 67,835 M8 5
' E ]
]
— 1050.}F
t , =| 3
RELATED DATA A 3
aenaaansseny = L [
NON<ELASTIC €855 SECTian AT 14,2 HEV » 102,78 B ~N b
(N,2N) THRESHALD = 9,46 WEV Z gy
(N,3N) THRESHOLD = 17,45 NEV ) E; t
THIS 1SBT2PE HAS 82 NEUTRENS, 359 PROTUNS, (MASS s 141)
NEUTR@N EXCESS PARAMETER s ,16312 E '
RAT1@ BF ASYMPTOTIC (N,2N) Td 14,2 MEV NON-ELASTIC
+9145 PLUSTBR=MINUS  .0323 . 3
N/SPACING s 30.388 ISPACING & 17.80% i FITTFN  DATA
RRGR . 1.774 RBR 3,050 0. . LINE  POINT
— — == o EXPERIMENT
o ADJUSTED EXPT,
210.¢
3 3%
E
. o. " 1 L 1 1 1 L
12

13 14 15
ENERGY(MEV )



PRegay _sssFREN REF, F 80 (602)
ebtetes (1]
ENERGY No2N cnass SECTIEN (us)
(MEV) MEASURED, ERR ADJUSTED, ERR

1231.000 211,000
1366,000 125,000
1597,880 143,618
1756,876 157,783
1634,633 147,387

1231.00 111,00
1386,00 325,00
1391,00 143,00
1737.00 156,00
1606.00 145,00

FITTED PARANETERS
S0BBLNSO000 00000
NUCLEAR TEMP, B 1,190 PLUS=DR=NINUS ,139 ME

v .
ASYMPTATIC (N,2N) CROSS SECTIGN s 1696,76 PLUS=BReNINUS 78,11 MB

RELATED DAYA
.

N@N= ASFIC CRPSS SECTION AT 14,2 MEV » 2102,73 NO
(N.ZM THRESNALD « 9,48 NEV
(Ns3K) THRESHOLD = 17,45 NEV

THIS ISOTRPE WAS 82 NEUTRONS, 'SV.PRB7ﬂNSo (NASS = 141)
16312 '

RATIO BF ASYMPTOTIC (N,2N) TO 14,2 NEV NONeELASTIC
8069 PLUS=@R=-MINUS 40371

TeSART(N) » 10,897 TeSQRT(A) ®
ERRBR 1,259 ERRAR

NEUTRBN EXCESS PARAMETER «

14,237
1,651

PRe141 ,.,FROM REF, F 60 (602)
LX Y] .
ENERGY ‘Ne2N CROSS SECTIAN (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR

1231,00 111,00 1231.000 113,000

13-770 . 1386.n0 125,00 1366.000 123,000
14,740 1591.60 143,00 1997.800 143,618
15,760 1737,00 156,00 1756.876 157,769
16,960 " 145,00 53 147,587

*NE0sN00000000003000000000000000000000000000000

FITTED PARAMETERS

6080008000 0000000

LEVEL SPAUING ® 8,135 PLUS-BH=RINUDL,9/8PER HEV

ASYNPTOTIC (N,2N) CR@SS SECTIBN s 1745.73 PLUS=BR=MINUS 94,30 3

RELATED DATA
(XXX T ]
NON=ELASTIC CP@SS SECTION AT 14.2 MEV = 2102,73 MB
(N+2N) THRESHRLD o 9,46 MEV
(1, 3N) THRESHALD = 17,45 HEV

THIS ISUTOPE HAS 82 NEVUTRBNS, 59 PRDTONS, (MASS s 141}

NEUTHBN EXCESS PARAMETER = ,16312

RATIp BF ASYMPTIATIC (N,2N) TO 14,2 MEV NON=ELASTIC
18302 PLUS=BR-MINUS 0448

17,333

4,210

N/3PACING & 10.080
ERRBR 2,448

AZIPACING o
ERRBR

O (N, 2N)-MILLIBARNS

O (N, 2N)-MILLIBARNS

177

P ————— L M
PR-141 F 60 (602) 3
160.F T =1.1992.139 MEV E
OukN.2N) = 1696.8278.1 B E
L, 2N) 3
]W,E- q.‘.lq.z)".8073.037 -:1
1%00. ..
1200, 3
1000} é
600.F 3
500.f- 3
FITIED DATA ]
oore LINE  POINT E
———~_ o EXPERIMENT
o ADJUSTED EXPT.]
200.} _:.
. 3% E
o '} L 1 L 1 ' L :
: 1 1 19 14 15 16 17 18 R
e ENERGYCMEV > ' <
2000. prrverrrreyy " ey Y rrprrrrrTTTTTROTTYRYYYYROTTY,
f PR-141 F 60 (602) E
180:F A =8.135t1.976 MEV! E -
LN 2N)= 1745.7¢94.3 MB 3
. 2N) E o+
1600.5 LMD =.830%.045 3 R
3
1400.F E
1200.F 3
1 3
1000.} kL
E
soo.fp 3
em.ﬁ- j:
: . i
FITTED DATA 3
400-£- LINE  POINT 3
———~ o EXPERIMENT
1 o ADJUSTED EXPT.{-
200.1 .i
3% ]
o'__‘— 1 1 [} ™ 1 (1 [y 15

13 14
ENERGYC(MEV)

—
—
-
@
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2100. prevrrrrrprrr ey TrrrrrrrrTTTreTTYYY veprerererry T v
E
4 PR-141 K 60 (770) 3
PRe141 ,..FRQH REF, K 60 (770) j
ENERGY N,2N CRRSS SECTIBN (MB) . 1890.} T = 1.1512.084 MEV 3
(MEV) NEASURED, ERR ADJUSTED, ERR 2N)= 1806.4£71.3 M 3
12,200 1240,00 100,00 1240,000 300,000 Ol 2N 3
12,600 1590,00 150,00 1590,000 350,000 Gl 2N | g07t. 3
13,800 1690,00 150,00 1690,000 150,000 1680.p af14. 2
14,050 1770,00 350,00 1770,000 150,000 : ]
14,300 1800,00 170,00 1801,904 170,342 E E
15.950 1780,00 160,00 1602,193 161,993 b ]
16,700 1830,00 180,00 1860,323 182,983 3 3
. . 1470.- 1
FITTED PARAKETERS ]
%) 3
LE R TEM 1 154 PLUS*dR=MINUS ,094 MEY E 1260. 3
ASVHPYOTIC (N,2N) 'CROSS SECTION s 1906,39 PLUS-GR-MINUS 71,28 O < 3
= 3
-4
:’,5‘ 1080.} 3
RELATED DATA 2 3
STiC CRESS SECTIEN AT 14,2 WEV = 2402.73 nA N E 3
(Ns2N) THRESHELD = 9,45 MEv Z ei0.f 3
(No3N) THRESHELD = 17,45 MEV ‘6 3
THIS ISPTOPE HAS 82 KEUTRENS, 59 PROTONS, (NASS » 141} 4
3 3
NEUTRUN EXCESS PARAMETER » ,16312 . 690, 3
RATI® @F ASYMPTATIC (N,2N) TO 14,2 NEv NEN=ELASTIC ’ ]
19086 PLUS=@R=MINYS 40439 ]
TeSORT(N) = 10,423 TeSQRT(A) = 13,687 FITTED DATA 3
ERRER  .851 ERRER 1,116 420.r LINE POINT 3
——=— o EXPERIMENT E
' @ ADJUSTED EXPT.]
: 210,F 3
3 q 3
f :
0. b 1 1 1 'l 1 i L 3
‘9 10 1 13 14 1 18 17 18
ENERGY(MEV)
a
2100, grrrrrrrvepr vy T . reprTTTTTTTTTY
PRe1ay ,,.FROM REF, K 60 (770} . PR-1%1 K 60 (7700 ]
tsene . ]
ENERGY Ni@N CROSS SECTION (M8) 1690 e
(MEY) WEASUACD, €NA ABJUITCD, ERR f A =8.70311.683 MEV'! 3
- L L] Heee . : P -
12,200 1240.00 100,00 1240,000 100,000 E O (N.2N) = 1862.2185.1 W 3
12,800 1590,00 150,00 1590,000 150,000 3 2N 933+, E
1 00 150,00 1690.000 130.000 1000.}- g‘ﬂq— =, E
141095 1333:00 130:00 1770.000 130,000 d G TS 3
14.300- 1800, on 170,00 1801,504 170,142 b 3
15 950 1780,00 160,00 1802.193 161,995 E
1 . 1830.00 180,00 1860.323 162,963 3
¢ ww.k e
3 3
%) ]
LEVEL SPACING 8,703 PLUS=@R-MINUSL.663PER H F 1260.F 3
ASYHPTBTIC (N,2N) CROSS SECTIAN o 1962,17 PLuscgn-nluuS 95,13 K8 = 3
= 3
: - B
= wso.p 3
RELATED DATA A b
ssesssesssee ﬁ 3
NEN<ELASTIC CROSS SECTIBN AT 14,2 MEV zwz 73 M8 - 3
(Ns2N) THRESHOLD = 9,46 MEV Z su.b E
{N,3N) THRESHOLD s 17,45 MEV ~ i 4 E
THiS 1SOTAPE MAS 82 NEUTRENS, 59 PRATONS, (MASS = 141} 4 ' 3
NEUTRGN EXCESS PARAMETER s ,16352 3 3
RATIO BF ASYMPTATIC (N,2N) TO 14,2 MEV Neu-Eusnc :
19332 PLUS=BR-MINUS 4045 3
N/SPACING = 9,422 A/SPACING = 16,201 ] FITTED DATA 3
ERROR 1,822 ERRPR 3,133 420.t LINE POINT E
—Z —— « EXPERIMENT 3
o ADJUSTED EXPT.3
210.F 3
o '} L 1 1 | i 1 3% 3
9 10 11 12 16 17 18

13 14 15
ENERGYCMEV )



ND-342 ., ,FROM REF, B 70

Ns2N CRPSS SECTIRN (M8}
MEASURED, ERR ADJUSTED, ERR
1220,00 120,00 1220,000 120,000
1380,00 320,00 1360,000 120,000
1560.00 120,00 1560,000 120,000
1540,00 120,00 1844,9%0 120,386
1610,00 120,00 1621,090 120,827
1710.00 370,00 1726,918 171,841
120,00 170,00 1625,746 172,432
1740.00 150.00 1790,536 152.603
1730,00 270,00 1764,611° 173,401

NUC E 282 PLUS=0R-MINUS .055 ME
ASVNPHHL (‘4-2") casss SECTIaN = 1818,23 PLus-an.nmus 33,00 mB

RELATED DATA

aetonadsessen

N@N=ELASTIC CRASS SECTION AT 14,2 WEV = 2109,72 wB
(Ns2N) THRESHELD s 9,80 MEV

(NJIN) THRESHALD =  18.00 MEY

THIS lSPYi’PE HAS 82 WEUTRBNS, 60 PROTBNS, (MASS = 142)

NEUTRAN EXCESS PARAMETER s ,15493

RATIZ pF ASYNPTOTIGC (N.2N) T 34,2 MEV NONeBLASTIC

+8618 PLUS"CR«NINUS 10156
TeSOAT(N) » 11,609  TOSORT(A) = 18,277
EKROR +498 ERRER 693
ND-142 ,,.FRaM REF, B 70

00000000008 0002000000000000000s0000000000000000

ENERGY N+ 2N CRBSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
Sasstassssastiadted sevgsaty -
12.800 1220,00 120,00 1220,000 120.000
13,300 1360.00 120,20 1360,000 120,000
14,100 1560,00 120,00 1560.000 120,000
14, 1540,00 120.00 1544,9%0 120,386
1610,00 120,00 1621,090 120,827
1710,00 170,00 1728,518 171,841
16.300 1R00,00 170,30 1825,746 172,432
1760,00 150,00 1790,536 152 603

FITTED PARAMETERS

esssssosesstecsee

LEVEL SPACING ® 7,339 PLUS-QR-HINUS ,655PER MEV
ASYMPTATIC (N, 2N) CRASS SECTIEN s 1002 30 PLUS=@RMINYS

-

40,43 M8

RELATED DATA

ELAS IC CRﬂSS SECTION AT 1‘ 2 HEV = 2109,72 wB
(Ns2h) THRESHOLD = 9.88 ME
(N, 3n) THAGEMALD = 19,00 lEv
THIS 1SBTUPE HAS 62 NEUTRENS,

60 PRBTBNS, (MASS = 142)

NEUTRON EXCESS PARAMETER = ,15493 N

RATIO 3F ASYKPTGTIC (N+2N) TG 14,2 MEV NBN=ELASTIC
.A922 PLUS-OR=-NINUS (0192

A/SPACING =
ERROR

N/SPACING = 11,173
ERR2R 997

19,349
1,727

O (N, 2N)-MILLIBARNS

T (N, 2N)-MILLIBARNS

‘ . © 179

1800.F

1400,

ND-142 B 70
T = 1.282¢.055 MEV
N, 2N) = 1818.2233.0 MB
ql,;fgi- 862¢,016

FITI1ED
LINE

UATA
POINT
o EXPERIMENT

o ADJUSTED EXPT.

0.
9

13 14 15
ENERGYCMEY)

1400.

1zoo.E—

TeprTYTY T T VT

ND-142 B8 70

TYTYTTIYY T T

[T\ SO

A = 7.339.655 MEV!
OL4N. 2N) = 1882.3240.4 MB

N
% -.892¢.019

Y

DATA
POINT

o EXPERIMENT
o ADJUSTED EXPT.

FITTED
LINE

UTUSTTVE FUVUUTRTVY PIVTVTTTVS FYUTTVUETY FYUTETIVY FUTUTUVEYS FTTUTTEION FVUETTEVN

i

-
~
—
(-]

10 11 12 13 U] [ i8
ENERGY(MEV)



180 ‘ EB

2100 T T T Y T T T T T
SM-144 B 68 (2891) 3
SH=144 ,,.FRON REF, B 60 (2891) 3
ENERGY M,2W CRBSS SECTIEN (NB) © 180 7 = 1,370%.061 MEV E
A
v MEASURED, ERR DJUSTED, E (N, 2N) = 18780248, 3
12,780 890,00 86,00 890,000 88,000 . 3
13,440 108100 306,00 081,000 306,000 , el N 20) 3
14,110 1371,00 137,00 1371,000 137,000 1680, qfi4.2) 3
14,870 1629,00 160,00 1637,368 160,822 : b
18,520 1637,00 160,00 1652,537 161,519 ]
16,180 1703,00 168,00 1725,718 170,241 3
16,850 1703,00 168,00 1731,465 170,808 :
17,780 16856,00 161,00 - 1894,236 184,729 70}
18,560 1706,00 166,00 1745,622 169,858 . . .
. 2 12:%0.F
FITTED PARAMETERS &
NUCLEAR TEWP, = 1,370 PLUS=BR-NINUS ,061 NEY o
ASYUPTRTIC (N,2N) CRBSS SECTIEN = 1878,00 PLus-ﬂa-nluus 49,07 wo ] 3
= 1050.1- 3
A ]
S 3
& b
RELATED DATA : E
sencecsscese 3 w"‘ 3
NEN-ELASTIC CROSS SECTION AT 14,2 MEV » 2323,64 K8 b ]
(Ns2N) THKESHELD » 10,62 MEV 4 ) ]
(N¢3N) THRESHLD = 39,13 KEV : . , 3
THIS IS@TOPE HAS 82 NEUTRONS, 62 PROTUNS, (MASS s 144) - 630.F 3
3 3
NEUTR@N EXCESS PARAMETER s ,13889 4 :
RATI® OF ASYNPTOTIC (N,2N) Yo 14,2 MEV NBN-ELASTIC DATA E
- 6843 PLUS=BR-MINUS  ,0231 . . 420.F ElNE POINT e
TeSQRT(N) = 12,406 TOSQRTCA) » 16,440 e 3
ERROR  .882 EARGR 730 . : . ExSﬁR‘ﬂENT ]
.- ———— & AUJUSIEU ERPI.
. . a10.F . 3
g 4F S%& ]
. " i 3
o " 1 1 1 } 1 1 3
io 1 12 1 " 15 16 17 1e 18 20
ENERGY(MEV)
2100 grer Y T T T T T " b
SHeidd ., FRON REF, B 68 (2891) . SM-144 B8 68 (2891) 3
- ENERGY N, 2N CRPSS SECTION (MB) 3 ] E
(HEV) MEASURED, ERR ADJUSTED, ERR . 1600, A = 6,4622.706 MEV! 3
sassbetotebebetoncd . . 3
34,789 890,00 688,00 890,000 88,000 TN, EN) = 1988.3189, 3
13,440 103}.00 133.00 1081,000 108,000 < :
14110 1371,00 oy 1373,000 is/.uuu & ﬂrl_f_- = 2 3
14,870 1629.00 160.00° 1637,368 160,822 ’ 1680. qftl 926 -033 3
15,520 1637,00 160,00 1652,537 161,519 : ]
16,180 1703,00 166,00 1725,718 170,241 - b
16,850 1703,00 168,00 1731,465 170,808 - 3
17,780 156,00 161,00 1694,238 184,729 3
18,560 1706.00 166,00 - 1745,622 169,853 ) . 1470 E
]
FITTCD PANAICTCRY 2 1280.F 3
scebusedesssssess r
LEVEL SPACING ® 8,462 PLUS=BR-MINUS ,706PER MEV S E
ASYHPT@TIC (N,2N) CROSS SECTIGN s 1966.30 PLUS-DR-MINUS 69,61 NB — 3
. g 1050.F _
[] 3
A 3
- as a‘ E
NON-ELASTIC CRESS SECTION AT 14.% WEV ® 2123,64 WA Z et E
(N,2N) THHESHALD = 10,62 MEV o E
(N.3N) THRESHALD = 19,13 MEV 3
THIS ISBTAPE MAS B2 NEUTRBNS, 62 PRATENS, (MASS u 144) a0 E
NEUTREN EXCESS PARAMETER » .13889 ) :
RATIA @F ASYMPTOTIC (N.2N) T2 14,2 HMEV NON=-ELASTIC 5
) 19259 PLUS-OR-MINUS  .0328 ; FITTED DATA 3
R 420. N -
N/SPACING = 12.690 A/SPACING » " 22.284 LINE  "POINT e
ERROR 1.386 ERRBR 2,435 . E ——— o EXPERIMENT E
—— - o ADJUSTED EXPT.J
a0 3
‘FN 3%} E
o 1 1 1 1 i 1 ([ 1 3
3 io 11 12 1 17 18 18 20

kN 9 [T} 15 18
' ’ ENERGY(MEV)



SMe144 ,,.FRON REF, R 63 (2182)

ENERGY N,2N CROSS SECTIBN (MB)

HEV) MEASURED, ERR ADJUSTED, ERR

12,900 769,00 77,00 769,000 77,000
13,300 953,00 93,00 953,000 95,000
13,800 1247,00 125,00 1247,000 125,000
14,100 544,00 154,00 1544,000 154,000
14,400 1500,00 1%1,00 1510,422 151,243
14,900 - 1569,00 157,00 1577,395 137,840
13,200 1670.00 167,00 16082,393 168,239
15,700 1516,00 152,00 1532,063 153,611
16,000 1650,00 165,00 1670,368 167,037
16,400 1631,00 163.00 1654,657 168,364
17,200 1634,00 163,00 1663,870 165,980
17,500 2000,00 200,00 2039,045 203,904
17,800 . 2336,00 234,00 23084,298 238,838

FITTED PARAMETERS
4090000030000 00000

NUCLEAR TEMP, » 1,667 PLUS=UReMINUS ,168 N

EV
ASYHPTBTIC (N,2N) CRRSS SECTIUN = 2093.13 PLUS=PR-MINUS 15!.” L1

RELATED DATA

S808sc00ade

NBN=ELASTIC CRBSS SECTION AT 14,2 MEV 5 2123,64 M8
(N,2N) THRESHALD & 10,82 MEV

(N,3N) THRESHELD = 19,13 MEV

THIS ISPTYPE HAS 82 NEUTRENS, &2 PRETONS, (MASS = 344}
NEUTRON EXCESS PARAMETER s ,13889

‘RATI® ©F ASYNPTOTIC (N,2N) T 14,2 MEV NaNeELASTIC
19856 PLUS=BR-MINUS +0723

TeSQRT(N) = 15,093 TeSORT(A) = 20,004
ERRER 1,521 ERRER 2,016

SHe144 ,, . FROM REF, R 63 (2182)

ENERGY : N,2N CR2SS SECTION (M)
(MEV) MEASURED, ERR ADJUSTED, ERR
12.900 769.00 77,00 769,000 77,000
13,300 953,00 95,00 953,000 95,000
13.800 1247,9n 128,00 1247.000 125,000
14,100 1544,00.154,00 1%44,000 154,000
14,400 1508,00 151,00 1810,422 151,243
14,900 1569.00 457,00 1577.395 157,840
15,200 1670,00 167,00 1682,393 168,239
15,700 1516.00 152,00 1532,063 153,611
16,000 1650,00 165,00 1670,368 167,037
16,400 1631,00 163,00 1654,657 165,364
17,200 1634,00 163,00 1663,870 165,980
17,900 20u0,0U Zuy.uu 2U3V,08% 2U3,Y04
17,800 2336.00 234,00 2384,299 238,838
14 .

FITTED PARAMETERS

LEVEL SPACING = 4,042 PLUS=BR=HINUS .964PER MEV

ASYHPTATIC (N,2N) CRGSS SECTIdN s 2305.63 PLUS-@R-MINUS 228,14 M8

RELATED DATA

sene -

NON=ELA cMSs SECTION AT 14,2 MEV = 2123,64 NB
(N, 2N) rnnssuuo s 10,62 MEV

(N,3N) THRESHALD » 19,13 MEV

v
THIS ISBTUPE HAS B2 NEUTRENS, 62 PROTONS, (MASS = 144)

NEUTRAN EXCESS PARAMETER s ,13889

RATI® BF ASYMPTOTIC (N,2N) T@ 14,2 MEV NPN=ELASTIC
1,08%7 PLUS=GR-MINUS 41074

N/SPACING = 20,287 A/SPACING = 35,626
ERRER  4.038 ERROR 8,497

O (N, 2N)-MILLIBARNS

1890,

O (N, 2N)-MILLIBARNS

181

2700

2490,

2160,

g
L]

 AAAAAS

ato.

T

SM-144 R 63 (2182)

T = 1.6672.168 MEV
CL{N. 2N) = 2093.1¢ 153.5M8

FITTED
LINE

DATA

PGINT
o EXPERIMENT
‘o ADJUSTED EXPT.

haadiaasitaasaaaaaatasaasaasataaasaaaaatiaasaaaaalaaasasasataiasaugaalaasassia

saaasaaata

12

18

w_ 15 18
ENERGY(MEV)

3k

ey

2160,

810.F

SM-144 R 63 (2182)

A = 4,042t.964 MEV! .
LGN, 2N) = 2305,6¢228.1 MB

.2N)
%ﬁq—g 1.086¢. 107

FITTED
LINE

DATA
POINT

« EXPERIMENT

o ADJUSTED EXPT.

o

arisslanasassn

Laasaassasdasancasaatoaassasaalanisaagasdaisiasanslaseninsisks

Aiiidiial

aaasisisgl

4 15 16
ENERGYCMEV )

17

16

19

8
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1500, (A I T T T T T T T T T T Y
4 TM-169 T 60 (590> W' 3
TH=169 ,..FRQM REF, T 60 (590) E 3
N.2N CROSS SECTIEN (MB) : 1350.F = 1.122¢. - E
MEASURED, ERR ADJUSTED, ERR , T = 1.122*.066 MEV 1
CL4N.2N)>=1031.8237.5 MB 1 ]
431,00 170,00 431,000 170,000 L2N) E
665,00 270,00 665,000 270,000 =.450¢.016 . E
865,00 350,00 865,000 350,000 . 1200, Uq 2y - |
934,00 370,00 934,000 370,000
924,00 370,00 924,000 370,000 b 3
955,00 380,00 955,000 380,000 b 3
1032,00 410,00 1033,894 410,753 ]
(1 XY stoese ‘m.r _.
E //: 3
- FITTED PANAMETERS : ° ’ 3
\ ssnense ..000 [72) a00.b J
NUCLEAR 122 PLUS-@R-MINUS ,006 MEV k2 . E
Asvwwnc N, zm CRUSS SECTION s 1031.82 PLUS*BR-NINUS 37,45 NB < 9 3
2 E
. 3 E
RELATED LATA . : Z
z B
NON-ELASTIC CRBSS SECTION AT 14,2 MEV s 2292,22 MO . 4
(N,2N) THRESHBLD = 8,11 MEV Z e00.f L E
€H,3N) THRESHALD = 14,96 MEV ‘6 - 3
THIS ISBTUPE HAS 100 NEUTRENS, 69 PRUTONS, (WASS » 169) 3
NEUTREN EXCESS PARAMETER s ,18343 . wso.b 3
RATI” OF ASYMPTBTIC (N,2N) T9 14,2 MEV NON=ELASTIC E
,4501 PLUS-DR-MINUS  ,0103 3
TeSURT(N) = 11,220 TeSQHT(A) = 14,586 4 ITTED  DATA k
ERRUR 1660 ERRBR 858 . 300.F LINE POINT E
- == & EXPERIMENI. ]
o ADJUSTED EXPT.J
150,} ]
h
0. .
] 9 10 1 12 13 4 15
ENERGYCMEVY)
1500.
TM-169 .. .FREM REF; T 60 (590) TM-169 T 60.¢S90) W 1
 Ss88ssssbbintecenne . . p
Chlaay N,¢N URDYS SECILIEN MY} 1950, 3
(HEV) HEAGURED, ERR ADJUSTED, ERR A = 7.225%1.085 MEV! T ]
Paesggasssstsenttinns . r y
9,800 431,00 170, O4N.2N)= 1089.0255.1 MB ] T - 3
12.;;8 32:'30 g;u.oo eos 000 gn.ooo ,2N) 3
. .00 380,00 865,000 350,000 S g‘%_ -
12,300 934,00 370.00 934,000 370,000 1200. Qe 415028 ] i
13,000 924,00 370,00 924,000 370,000 - 3
13,850 955,00 380,00 955,000 380,000 3
14,5 1032,00 410,00 1033.694 410,793 -3
sesces 3
1050, e
FITTED PARARETERS 3
sentoonesttecense ™ - 9
LEVEL SPACING s 7,225 PLUSe@R=MINUSL,005PER MEV Zz 900, -
ASYNPTBTIC (N,2N) CRASS SECTIEN = 1089,05 PLUS-BR-NINUS 55,05 M8 -3 . 3
: ] -
| 3
= 750.] -.-
RELATED DATA A i
A 2 $ E
NBN=ELASTIC CROSS scerlen AT 14,2 MEV 3 2292,22 MB N 3
(N,2N} THRESHOLD = 8,11 MEV = < 3
th,3n) THACSHOLD « 44, oo Y < emp 1 -
- d ]
THIS 1SOTOPE WAS 100 NEUTRENS, 69 PRBTENS, (MASS s 169) o j " 3
NEUTRON EXCESS PARAMETER 5 18343 = 3
450, E
RATI@ BF ASYMPTATIC (N,2N) T@ 14,2 MEV NON-ELASTIC i
L4751 PLUS-BR-MINUS  ,0240 L ]
N/SPACING » 13,841 usmcwc ¢ 23,391 3
" ""ERRER 2,040 ROR 3,448 200 FITTED DATA 3
S LINE POINT E
~——— o EXPERIMENT 3
o ADJUSTED EXPT.J
1850, 3
.
* 1 asadassasaiasl 3 -

1 12
ENERGY(MEV)



AU 197 ...FGOn Rer. T 60 (590)

tanss
ENERGY N.2N CROSS SECTION (M)
(MEV) MEASURED, ERR ADJUSTED, ERR
ase esse
9,100 23%,00. 47, oo 235,000 47,000
9,350 346,00 308,000 76,000
9,800 720,00 720,000 140,000
10,350 1265,00 1265,000 250,000
11,000 1613,00 1615,000 310.000
11,500 169%,00 1693,000 320.000
11,820 1899,00 1899,000 361,000
12,100 1645,00 1643%,000 311,000
12,300 182¢,00 1824,000 351,000
12,800 2145,00 2145,000 401.000
13,000 2074,00 2074,000 391,000 .
13,850 2124,00 2124,000 391,000
14,000 2214,00 2214,000 412,000
14,500 2168,00 2170,065 392,518
L] .o * 1 ] (1113

FITTED PARAMETERS

0800008080000 0000

NUCLEAR TENP, 8 1,787 PLUS=BR-MINUS ,149 MEY

ASYMPTATIC (N,2N) CRRSS SECTION s 2735,89 PLUS-@R-MINUS 229,33 MB

NHN ELASY!C CROSS SECTION AT 14,2 MEV' = 2472, .01 M8
(Ns2N) THRESHRLD s 8,12 MEv
(N,3N) THRESHOLD s 14,82 WEV

THIS 1SB18PE HAS 118 NEUTRBN3, 79 PRATEONS, (MASS s 197}
NEUTAYN EACESS PARAMETER = ,19797

RATI® BF ASYMPTBTIC (N,2v) T@ 14,2 MEV NON-ELASTIC
31,1051 PLUS=BR-KINUS  ,0926

TeSORT(N) = 19,412 TeSQRT(A) = 23,082

ERRIR 1,619 ERROR 2,091
AU 197 .,.FRON REF, T 60 (590)
.
ENERGY N.2N CROSS SECTION (NB)
(HEV) MEASURED, ERR ADJUSTED, ERR
.

.
233,00 47,00
...388.00 . 76,00
720.00 140,00
128%,00 290,00
1615,00 330,00
1695,00 320,00
1899.00 361,00
1645.00 311.00

235,000 47,000

- --388,000 -76,000°
720,000 140,000
128%,000 250,000
1615,000 310,000
1695,000 320.000
1899,000 361,000
1645,000 313,000

12,300 1824,00 351,00 1824,000 351,000
12,8u0 2145.00 401,00 2145,000 401,000
13.000 2074,00 391,00 2074,000 391,000
13,850 2124,00 39!.80 2124.000 3¢1.000
18,080 2214,00 442,00 2214,000 412,000
14,500 2168.00 392,00 2170.865 392.518

F1TTED PARAMETERS

sscvcessasnsseese

LEVEL SPACING ® 2,213 PLUS=@R<MINUS ,324PER NEV

ASYMPTOTIC (N,2N) CRUSS SECTI¢N s 3‘30.49 PLUS=3R=MINUS 472,13 M8

RELATED DAYA
ssasse

CﬂFSS SECTICN AT 14,2 NEV ® 2472,0% WB
{N,2N) THRESMBLD » 8,12 MEV
(He3N) THRESHALD = 14,682 MEV

THIS 1SBTUPE HAS 118 NEUTRENS, iv PROTUNS, (N!SS s 197)
NEUTREN EXCESS PARAMETER = ,19797

RATID BF ASYHPTRTIC (N,2N) TO 14,2 MEV NEN=ELASTIC
1.3910 PLUS-BR=MINUS +1910

N/SPACING & 33,273
ERAGR 12,603

A/SPACING » 88,939
ERRBR 21.040

AU 197 T 60 (580) :
A0E 7= 1,787,149 MEV - E
G N, 2N) = 2731.92229. 318 . 1 1 3
amf F{T.2)°1105¢.083 ' |~
‘ . L1 5
9 3
8 7
2100.F ’ L ] 3
2 e} S O
x - 4 E
a - ]
3 E
;F 1500.F E
2 E E
Nt 3
Z 1m.p 3
b ] 3
3 ) :
] FITTED OATA ¥
s00.F LINE  POINT E
———=— o EXPERIMENT ]
o ADJUSTED EXPT.]
300. 3
0 i vl 1 1 Ak L
‘8 [) 10 1 12 14
ENERGYCMEV)
4000, R ARAASAASS AASASASASS RASSRAISAN LA L Rt aans
AU 197 T 60 (580)
B00.E A = 2.2152.524 MEV!
CLGN, 2N)= 3438,52472.1 MB
w0t %-1 3911.191 3
2000.F 3
2 aoof 3
[ p
- 4
® 3
-
=
b
X
x
~N
Z
o
FITTED DATA 3
LINE  POINT E
~—~w= = o EXPERIMENT 1
a. ADJUSTED EXPT
y | PPTTeey Laaa

ENERGY(AEV)

183



TL-203 ,,,FREM REF, T 60 (590)

000000000000000000000000000000000000000000080000

ENERGY N,2N CROSS SECTION (MB)
(MEV) MEASURED, ERR ADJUSTED, ERR
. .

38,00 190,000 38,000

80,00 400,000 80,000

94,00 470,000 94,000

150,00 760,000 150,000

220,00 1100,000 220,000
11,500 - 1130,00 230,00 1130,000 280,000
12,300 1290,00 260,00 '1290,000 260,000
13,000 1420,00 280,00 1420,000 280,000
13,850 1450,00 290,00 1450,000 290,000
14,000 1460,00 290,00 1460,000 290,000
1 1560,00 310,00 1561,907 310,379

sssscsssessns

FITTED PlRleYEHS

2,283 PLUS=BR-MINUS .270

HEY
ASVHPYUTIC (N,2N) CR@SS SECTIoN = 2079,07 PLUS=DReMINUS 279,25 MB

RELATED LATA
acesee
LASTIC CROSS SECTION AT 14,2 MEV = 2509,65 MO
(No2N) THRESHOLD s 7,76 MEV
-fN.30) THREGHOLD » 14,72 MEYV

IR(3 130i0F8 AAD 2 NCUTADNI, O1 PRUTHIiG, (MAGO s pod?
NEUTR@N EXCESS PARAMETER = ,20197

RATIQ BF ASYWPTDTIC (N,2N) T@ 14,2 MEV NBN-ELASTIC
-A?R4 PLUS-AR=MINUS 1113

TeSQRT(N) s 25,217 ToSURT(A) = 32,528
ERROR 2.982 ERRAR 3,047

80 (590)

N.Z CROSS SECTIUN (MB)
AUJUSTED, EAR

190,00 38,00 190,000 38,000
400,00 80,00 400,000 80,000
470,00 94,00 470,000 94,000
: 740,00 150,00 740,000 150,000
1106,00 220,00 1100.,000 220,000
1130.00 230,00 1130,000 230,000
129,00 260,00 1290,000 260,000
1420,00 2A0,00 1420.000 280,000
1450,00 2vy.00 1450,000 290,000
1460,00 290,00 1460.000 290.000
150,10 310.00 1561.907 310,379

FITTED PAHAMETERS

seevgsasacanaasen

LEVEL SPACING # 1,195 PLUS=RR=HINUS ,421PER MEV

ASYMPTRTIC (1,2N) CR2SS SECTIAN s 2972.05 PLUS-DR-MINUS 715,84 ME

VELATYR MaTa

sesececsoser

NEN=ELASTIC CRASS SECTION AT 14,2 HEV 3 2509,65 m8
(N, 2N) THRESHALD 3 7,76 MEV

{8, 3N) THRESHZLD = 14.72 MEV

THIS 1S@TSPE HAS 122 NEUTRENS, 81 PRETONS, (MASS = 203)
NEUTHUN EXCESS PARAMETER = ,20197

RATI® OF ASYMPTATIC (N,2N) TO 14,2 MEV NEN=-ELASTIC
31,1843 @LYSeNRaMINUS .28%2

N/SPACING = 105.628 A/SPACING = 175,758
ERMUR  38.%02 ERRAR 84,004

400 T e

i TL-203 T B0 (S30)

AS.E - 2,2683%.270 MEV E

OGN, 2N> = 2079.14279.318 E

L2N) 3

120 f %s.azes.m i

1880.F r-

2 ot -

a 3

- p

o 3

3 L

= 1200.}- 3

X 3

5 3

Z 3

Z b 3

b 3

E FITTED DATA 3

480.£- LINE  POINT 3

1 ———— + EXPERIMENT ]

o ADJUSTED EXPT.]

2490.F 3

N 3

o y. ) Liddadd i 1 i 'l 1, :

7 8 9 11 12 13 LY 13
ENERGY(MEV )

| FYYTTTTUUY FYUVUVTTUL FUUTUUTTRY FYVTETITTI FRSTETYIUT FTCTUVIITI FUVETTUVUY FYUTUTUTVY FUTTUTETY

3700, grrrr TR T aaa A AAAAd Maaas
TL-203 ¥ 60 (590)
BOL A = 1.155¢.421 MEV!
L USN.2N> - 2972.01715.8 HB
E o gulN.2N)
mof G472 1. 1842.285
t
2590. 1
2 aeeo. .
[+
- .
o
S .
-
;F 1850.
i3 .
o
Z 1480.F
b >
;
1o.f
ITTED  DATA
mo.F LINE  POINT
———— o EXPERIMENT
o ADJUSTED EXPT
370.p . P
fF?j"/,/’//lis | si%xg
0 T ) l. 1 1 1 1 1 5
) [ [ 10 14 15

1 12
ENERGY(MEV)



PE~204 ,,.FRPM REF, 1 65 (603)

00 N00000000000000000500000000000000000000000000

ENERGY N,2N CRBSS SECTION ()
(MEV) MEASURED, ERR ADJUSTED. ERR
secevsscsasssses N .
940,00 99,00 - 940,000 99,000
1347,00 139,00 1347,000 139,000
1114,00 121,00 1114,000 121.000
1297,00 89,00 1297,000 89,000
1591.00 84,00 1591,000 84,000
1622,00 88,00 1622,000 88,000
1519,00 114,00 1519,000 114,000
12,97 1AR5,00 90,00 1685,000 ¥0.000
14,000 1748,00 ¢ 00 69,000

®ec00cssssscsenns secessses

FITTED PARAMETERS

Sesnspentagetntey

NUGLEAR TEMP, = 1,027 PLUS=BR-MINUS ,156 NEV

ASYNPTUTIC (N,2N) CRBSS SECTI¢N s 1735,90 PLUS-BR-MINUS 108,56 MB

RELAY&D GATA

LTTY YY)

NBN-ELASIIC CROSS SECTION AT 14,2 MEV s 2515,90 W8
(N,2N) THRESHALD = 8,44 MEY

(N:3N) THRESKBLD s 15,26 HEV

THIS ISBTZPE HAS 122 NEUTRONS, 62 PRUTGNS, (NASS = 204)
NEUTHAON EXCESS PARAMETER a1 ,19608

RAT]R @F AS'""ﬂTIC {N)2N) TR 14,2 MEY NeNsELASTIC
6979 PLUS=2R-MINVS 0432

TeSURT(N) & 11,344 TeSURT(A) & 14,668
ERRUR 1.723 ERROR 2.228

Py-204 .,,FRoM REF, 1 65 (603)

. .
ENERGY N, 2N CROSS SECTION (NMB)
{HEV) MEASURED, EARR © ALJUSTED. ERR

e
040,00 99,00 940,000 9v,000
1347.00 139,00 1347,000 139,000
1114,00 121,00 1114,000 121,0uvv
1297.00 89.00 1297,000 89,000
12,050 1591,00 84,00 1591.000 84.000
12.310 1622,00 88,00 1622,000 88,000
12,400 1519,00 114,00 1519,000 114,000
12,970 1685,00 90,00 1685,000 90,000
14,000 174a8,u0 oY.0U 1748,000 69,000

$0000000000000000080000000u00000000000000000000

FITTED PARAMETERS

ssese .

LEVEL 5PACING » 9,331 PLUS-OR=MINUS2,937PER HBV

ASYMPTBTIC (h,2%) CRUSS SECTION = 1829.60 PLUS~BR<MINUS 137,85 N8

RELATED LaTa

esescsescase

Nen ~ELASTIC CROSS :Echeu Al 14 ? HEY = 2515.90 nB
+2N) THRESHALD o 4

KN.JN) THRESHOLD = x5.2¢ nEv

THIS ISOTOPE HAS 122 NEUTRENS, 32 PRETONS, (MASS = 204)
NEUTKBN EXCESS PARAKETER = ,19608

RATIE OF ASYMPTRTIC (N,2N) TU 14,2 NLV NBN-ElAﬁ'lC
27272 PLUS=OR=MINUS «0348

N/SPACING = 13,075 A/SPACING & 21,863 R
RRIR 4,115 ERROR 6,881

1800.

\AMAS ¢ T Al-,- M Y MARS AAAAAAALAS LARAS AR MAAAAAAS:

4 . PB-204 1 65 (603)

oL 1 = 1,027¢.156 MEV ‘

GLN. 2N) = 1755.9¢ 108. ]

. , 2N 3

1520.} q‘-lq 2) =,6982.043 _.:

1590.F é

2 nwf 3

o« P

- 3

-] b

o 3

i; 950.F ?

e~ ]

N -

Z mf E

°

S70.}- é

FITTED DATA 3

s 3 LINE  PGINT E

———— « EXPERIMENT

o ADJUSTED EXPT.]

190.& 3

£ 3

0. 1 1 1 L ! 1 3

8 9 10 12 13 L} 15 16
ENERGY(MEV)

2000, ™ T ey  Aaddasadas yerrrererererTY

PB-204 I 65 (603)

1800.£ = 9,33122.937 MEV! ‘ E

a4N.2N) = 1829.6¢137.9 . 3

asN.2M) E

1600.F qi“ 73 = 127¢.055 3

oo f 3

2 1z200.fF 3

[ 3

< p

o -

5 3

= 1000} 3

=t 3

z E

o~ : ]

Z g0k E

b j

600.F T3

FITTED  DATA 3

400.8 LINE  POINT E

b ———— o EXPERIMENT ]

] 0 ADJUSTED EXPT.]

200. 3

3%)

0 1 1 1 1 E

‘8 12 19 15 16
ENERGY(MEV)

185



186

PB-20% T 60 (SS0)

Y SURED, ERR nc'éten 2;11 “UF T = 2.059%.144 MEV 3

v * MEASUR Rl ADJV b
e . . b OGN, 2N> = 2312.81125,5MB E
10,100 nxo 00 }vo.oo 471,000 ::o ggg J2N) 3
11,500 1000,00 400,00 1000,000 400 Q&T . 3
12,300 1240.00 500100 1240.000 300,000 2005 q(TY. y =-919¢.050 3
12,800 1330,00 530,00 1330,000 530,000 - b
14,000 1750,00 180,00 1750,000 180,000 - b
sssssansessessenassas sses F 3
3

. 171500 - 3

FILTTED PANAMETERS . b 3
RIZIZITIITIITIZ 2L ) :
NUCLEAR TEMP, = 2,059 PLUS=@H-MINUS ,144 MEV 3
ASYHPTBYIC (N,2N} CRuSS SECTIEN » 2312,82 PLUS=BR=-MINUS 125,86 nB £ 1500.F 3
g 3

[+ -] 3

- 3

3 E

- - 4
RELATED DATA T 1Sk 3
sssssanssese ] b 9
NEN-ELASTIC CR@SS SECTION AT 14,27MEV = 2515,90 HB Z E
(Ns2N) THRESHBLD s 8,44 MEV & . 3
(N,3IN) THRESHALD = 35,26 MEV = 10005 _
THIS ISOTUPE HAS 122 NEUTRUNS, 62 PRUOTENS, (NASS & 204) ‘6 b
NEUTRON EXCESS PARAMETER s ,19608 b
RATIQ OF ASYMPTOTIC (N,2N) T 14,2 MEV WEN=ELASTIC 750.F 3
£9193 PLUS-PR=MINUS  :0300 ) : . 3

TaSQRT(N) = 22,742 TeSORT(A) » 29,408 S
0 ERRER 2,087 E

ERRBR 1,591 wl DATA ]

. POINT E

o EXPERIMENT b

- n  ADJUSTED EXPT.3,

50 ]

3%; 3
. o 1 1 A 1 1 1 i

[ 10 12 13 " 1S 16

ENERGY(MEV)

. 3200. v T T T i Adad T Frey | RARAS ¢

PB=204 ., .FROM REF, T 60 (390) PB-204 T 60 (S80) ]
cessneee . 3
ENERGY N.2N FABSS SERTIAN (HAY 2000, |- e ) 3
LET MEASURED, ERR ADJUSTED, ERR A= 1.1122.451 REV 3
ssesssess b
10,100 471,00 190,00 474,000 190.000 . O, 2NY= 2960.92211.1 MB ' 1
11,500 1000.00 400,00 1000.000 400,000 - OufN. 2N) E
12,300 1240.00 300,00 1740,000 500,000 . X T2, 3
12.800 1330.00 330.00 1330.000 530,000 2560, qfe. "1 064 ]
14,000 1750.00 180,00 1750,000 180,000 3
240.F E

FITTED PARAMETERS :
sessssescssssnsss ]
LEVEL SPACING 8 1,772 PLUS=R=MINUS ,231PER WEV 3
ASYMPTQTIC (N,2N) CRBSS SECTIE@N s 2960,90 PLUS-OR-NINUS 211,07 M8 " 1820 3
g T s

= - 3

-} A .3

RELATED DATA = 1e00.F 3
ecvessssense E < : 3
NON-ELASTIC CRASS SECTIEN AT 14.2 MEV s 2515,90 M8 A . 3
(N, 2N) THRESHELD = 8,44 HEV z 3
(NJs3N) THRESHBLD = 15,26 MEV N /, b
z r 3

THIS 1SOTOPE MAS 122 NEUTRENS, 82 PRATENS, (MASS » 204) -2 1280, ] B
NEUTRON EXCESS PARAHETER » 19608 b 3
RATIO ©F ASYMPTOTIC (N,2N) TO 14,2 HEV NON-ELASTIC 3
1.1769 PLUS=OR-MINUS  ,0839 960.1 E

N/SPACING » 68,849 A/SPACING " 115,124 . S / 4 3
ERRUR 9.7%2 RGR 16,307 4 3
sk FITTED  DATA E

iy LINE POINT B

—— == o EXPERIMENT 3

o ADJUSTED EXPT. :

320.F 1

fN 3% E

_/ 1 1 i i L 1 3

0. ™

@
©
a
]
a

1 12 13
: . ENERGY(MEV)



TH=232 ,,,FROM REF, BU6L (639)

ENERGY N,2N CRDSS SECTI@N (M)
(HEV) MEASURED, ERR ADJUSTED. ERR
sseee
7.280 603,00 28,00 603,000 28.000
7,590 976,00 45,00 976,000 45,000
7.840 1200,00 70,00 1200,000 70.000
8,010 1390,00 70,00 1390,000 70.000
8,610 1610,00 70,00 1610,000 70,000
#.,020 1750,00 80,00 1750,000 80,000
9,630 1940,00 90,00 1940,000 90,000
10,030 1830,00 60,00 1830,000 80,000
10,620 1910,00 90,00 1910,000 9,000

FITTED PARAHEYERS
sesesesvcace
NUCLEAR TEMP, = .703 PLUS+DR-MINUS ,027 HEY

ASYNPTRTIC (N.?N) CRESS SECTIUN s 1987,17 PLUS-UR-MINUS 55,11 mB

RELATED UATA

ssetossssen

NDN-ELASTIC CR@ESS SECYIBN AT 14,2 MEV = 2688,41 MD
(N,2N) THRESHBLD s 6,46 MEV

{N,3N) THRESHELD = 11, 61 MEV

THIS ISBTBPE HAS 142 NEUTRONS, 90 PROTENS, (MASS = 232)
NEVUTRUN EXCESS PARAMETER = ,22414

RATIB OF ASYMPTRTIC (N,2N) TQ 14,2 MEV NIN-ELASTIC
27392 PLUS-RBReMINUS .0208

TeSQRT(N) = 8,377 TeSQRT(A) = 10,708
ERROR 322 . ERRER 411

TH=232 ...FROM REF, BUbY (659)
veessassssssecsccsseses

ENERGY N,2N CROSS SECTION (mB)
{HEV) MEASURED, ERR ADJUSTED, ERR
88 08a0s0000b000s asesn
7.280 603,00 28,00 603,000 23,000
7.590 976,00 45,00 976,0v0  ¢5,000
7,840 1200.00 70.00 1200.000 70.000

1390.,07 70,00 1390.000 70,000
1610,00 70.00 1610.000 70,000
1750.00 860.00 1750.000 80.000
19040,00 90.00 1940.000 90.000

18!0.00 80,00 1830,000 80,000

90.00 1910.000 90,000
.

FITTED PARANMETERS

sesasesescnsersse
LEVEL SPACING 914,051 PLUS=@R-MINUS1,410PER MEV
ASYMPTBTIC (N,2N) CRUSS SECTION e 2082.83 PLUS=GR-NINUE 81,33 N

neunreo DATA
. asaces
LASTIC CROSS SECTI@N AT 14,2 NEV = 26088,41 uB
(N,2N) THRESHALD s 6,46 MEV
(Ns3N) THRESHALD » 11.61 MEV

THIS 1SATAPE H4S 142 NEUTRENS, Q0 PRRTANS, (MASS = 332)
NEUTRIN EXCESS PARARETER = ,22414

RATIG @F ASYMPYATIC (N,2N) T2 14,2 NEV NBN-ELASTIC
;7747 PLYSABRMINUS .0303

N/SPACING s 10.106 A/SPACING & 16,511
ERRDR 1,014 ERRER 1,657

2100, T T T

1470,

O (N, 2N)-MILLIBARNS

210.]

2200.

1780,

1540,

1100

T (N, 2N)-MILLIBARNS

TH-232 BUB1 (659)

T= .703%.
OugN. 2N) = 1887.2255.1

7392.02

G, 2N)
CYAL NI

027 MV

[FYUVETEITY ETUTHTRVVY FYUTTUUTTI FECUTUUTES FTTTUTTUTI FYSTITITUI IVUTUITUTI FURUTTEUIN

FITTIED  DATA
LINE  POINT 3
———— o+ EXPERIMENT
o ADJUSTED EXPT.]
i i L 3
7 .9 10 1 a2
ENERGYCMEV)

AAASASARS AAASRRRARS | YT Y rTYTYYY

TH-232 BUSI (659)

A = 14.05121.410 MEV!
OulN.2N) = 2082.8281.5 MB

adN. 2N)
qfld.2) "

775£.030

FITTED
LINE

AR T rvrrrT

DATA
POINT

o EXPERIMENT

o ADJUSTED EXPT.

FYUTTTTY FUVEVETERY FTUUTTETRY CVUTTUITY FTUTVTOTTI FVUTEURTCI SUUVEUTUVI FRUTOTOTY

aaasagasly

9
ENERGYCMEV )

N

187



188

TH=232 ..FRPH REF, T 60 (590)
90000000000 0000000000000000000000000000000800¢ -

ENERGY N,2N CROSS SECTIUN (MB)
(HEV) MEASURED, ERR ADJYSTED, ERR
tasesscessessnsss

4,400 1420,00 280,00 1420,000 280,000

9.100 1500,00 300,00 1500,000 300,000

9,800 1440,00 290,00 1440,000 290,000
10,350 1600,00 320,00 1600,000 320,000

, 11.000 2100,00 420,00 2100,000 420,000

11,500 1840,00 370,00 1840,000 370,000

FITTED PARAMETERS

000 s0aBat et esy

NUCLEAR TEMP, = ,716 PLUS-BR=-MINYUS ,19%1 MEV

ASYMPTOTIC (N,2N) CRASS SECTION = 1749,29 PLUS=BR=MINUS 150,09 N8

RELATED DATA

vesescsssase

NDN=ELASTIC CHBSS SECTIUN AT 14,2 MEV » 2068,41 M8
(N,)2N) THHESHALD = 0,46 MEV

(N,3N) THHESHOLD = 11,61 MEV

THIS ISUTUPE MAS 142 NEUTRENS, 90 PRUTUNS, (MASS = 232)

NEUTRON EXCESS PARAMETER s ,22414

RATIO @F ASYWPTETIC (N.,2n) T 14,2 MEV NON-ELASTIC
+6507 PLUS=UR=MINUS 0558

TeSQRT(N) = B,532 TOSURT(A) * 10,906
ERRUR 2,276 ERHUR 2,909
TH=-232 ;..raan REF, 1 60 (590)

ENERGY

~ NuZN CROSS SECTIEN (MB)
(HEV) MEASURED, ERR
eddeds

ADJUSTED, EHR -

1420.00 280,00 1‘20.000’250.000

9, 100' 1500.00 300,00 1500,000 390,000
9,800 1440.00 200,00 1440,000 290,000
10,350 1600,00 320,00 1600.000 320.000
11,000 2100,00 420,00 4100,000 420,000
11,500 1840.00 370,00 1840,000 370,000
. sssacs

FITTED PAHAMETERS
sessessescscessss
LEVEL SPACING 215,048 PLUS=BR-MINUS8,133PER MEV'
ASYMPTBTIC (N,2N) CRESS SECTION s 1796.39 PLUS-BR-NINUS 180,44 WB

NON =ELAS1IL CROSS SECTIAN AT 1‘.2 HEV & 2688,41 M0
(N,2N) THRESHPLD e 6,46 ME
(N,3N) THRESHALD = 31,61 NEV

THIS ISOTUPE HAS 142 NEUTRBNS, 90 PRBTONS, (MASS s 232) -

NEUTRAN EXCESS PARAMETER =z 22414

RATIG @F ASYFPTBTIC (N,2N) T@ 14,2 MEV NQN-ELASTIC
16683 PLUS=UR-MINUS 0671

N/SPACING = 9,436 A/SPACING = 15,417
ERPRR 5.100 ERROR 8,333

O (N, 2N)-MILLIBARNS

GO (N, 2N)-NILLIBARNS

S E———-

TH-232 T 60 (590) T

O.E 1= 712,191 MEV E

OLN. 2N) = 1748, 32 150. INB E

2N) 3

2000.F q;{'%ﬁ =,651%.056 T 3

1820.F 3

T

1560.F é

1300.F -

1040.F 4

mo 3

FITTED  DATA E

s 3 LINE  POINT E

———— .+ EXPERIMENT }

.t o ADJUSTED EXPT.J

#n.t o]

3 3%; E

o. 1 Ada 1 1 1 :

] 7 -9 1 12
ENERGYCMEV )

2600, T T e T T T T T
TH-232 T 60 (580) T
e 3 = 15.04828.133 MEV
OGN, 2N) = 1796.6¢ 180, 4 MB T
2080. 5 %:%%;—22—; = 668t.067 [ ]
1820.p~ IL
- —
1560.
1500,f- i
1040,
780.
FITIED  OATA
sa.¢ LIN  POINT
———— o EXPERIMENT
0 ADJUSTED EXPT.
260,
3
0‘ 1 H 1
[ 11 1

9
ENERGY(MEV)



189

3 K
E

U-238 K S8 (-359 »

+FRON REF, K 98 (=359 )

RELATED DATA -

..C.'l..'.l.

NgN-ELASTIC CRBSS secnan AT 14,2 MEV » 2724,89 w8 510,
(N,2N) THRESHOLD s 6,17 MEV .

(N,3N) THRESHOLD = 131,32 NEV

THIS ISETOPE HAS ‘146 NEUTRENS, 92 PRUTENS, (MASS = 230)

ENERGY eas N,2N CRESS SECTION (NB) IS0.£ - 1= ,738:.045 MEV 3
. MEASURED, ERR ADJUSTED, ERR 3
s : . L b 2N) = 1563, 02 72, :
6,80 270,00 20,00 270,000 20,000 3
6,960 540,00 40,00 540,000 40,000 QN 2N) 574t 027 E
7,000 470,00 30,00 470,000 30,000 . 180 q(I4.2) . E
7,200 510,00 40,00 510,000 40,000 ]
7,250 790,00 50,00 790,000 50,000 * 3
7,450 890,00 50,00 890,000 50,000 b
7,580 980,00 50,00 980,000 50,000 b
7,820 1110,00 50,00 110,000 * 50,000 1190. 3
7,880 1070,00 50,00 1070,000 50,000 . 3
8,490 1210,00 50,00 1210,000 $0,000 3
8,960 1390,00 50,00 1390,000 350,000 ]
9,480 1460,00 50,00 1460,000 50,000 E
9,970 1490,00 50,00 1490,000 50,000 2 1020. 3

g ]

5 E
FITTED PARAMETERS = 3
sscsescscsassents ; 850, 3
NUCLEAR ‘TEMP, » ,738 PLUS=BR-MINUS ,045 MEV v E
ASYMPTBTIC (N,2N) CRUSS SECTIBN = 1562,97 PLUS=GR-MINUS 72,32 MB 'z‘ 3

N E

Z e90. g
. b E

0 FITTED DATA
NEUTRON EXCESS PARAMETER s ,22689 . LINE POINT 3
RATIO OF ASYNPTGTIC (N,20) 10 34,2 WEV NON-ELASTIC —~—— o EXPERIMENT
15736 PLUS-GR-NINUS 10265 o ADJUSTED. EXPT.J
TeSQRT(N) s 8,917 TeSORT(A) = 11,3683 170,
ERRBR 1544 ERRER 694

assasdaialy

. 3%
el L iasd
10

0.
9 1 12
ENERGY(MEV)
. ‘ . 1800, vy e 1 T e
U-238°  ,,.FREN REF, K 58 (=359 ) U-238 K S8 (-359 ) ] ;
essee 3
ENERGY N,2N CRBSS SECTION (mB) 1620.F - 1
(MEV) _MEASURED, ERR ADJUSTED, ERR A = 11.869:1.692 MEV" 3
sesonse: = e * 3
6.800 270,00 20,00 270,000 20,000 GLN. 2N = 1667.2298.4 HB b
6,960 540.00 40.00 540,000 40,000 OdN. 2N) 1
7,000 470,00 30.00 470,000 30.600 1440, 14,2) =-812+.038 E
7.200 510.00 40.00 510,000 40,000 at

7.250 760,00 50,00 . 790,000 50,000 . ' 3
7,450 890.00 50,00 890,000 50.000 co. 3
7,580 980,00 50,00 980,000 50.000 3
7,020 1110,00 $0.00 1110.000 $0,000 1260.F E
7.880 1070.00 50,00 1070,000 30,000 : ! b
8,490 1210.00 50,00 1210.000 $50.000 ]
8,960 1390,00 50,00 1390.000 50,000 3
9,480 1460,00 50,00 1460,000 50,000 E
9.970 1490.00 50,00 1490,000 50,000 %) b
sases = 1080.p o

[+

-
@ p
FITTED PARAMETERS = i
esssessassssssssns - 900.F 3
LEVEL SPACING 11,869 PLUS-@H<RINUS1,892PER WEV = 3
ASYHPTRTIC (N,2N) CR@SS SECTION s 1667,22 PLUS-DR=-MINUS 98,40 nB ; 1
~ 3
Z 0.t 3

b
RELATED DATA p
. 3
NBN-ELASTIC CRASS SECTION AT 14,2 NEV ® 2724,89 MB suo.b 3
(N, 2N) THRESHALD = 6,17 MEV 3
(N, 3N) THRESHBLD = 11,32 MEV. 1
THIS TSETPRF HAS 144 NFUTAANS, 97 PORTANS, (MASS = 2R3 t FITTED - DATA 3
NEUTR@N EXCESS PARANETER s 22689 o B o LINE  POINT Ef
RATIZ OF ASYHPTRTIC (N,2N) T3 14,2 MEV NON-ELASTIC , — === o EXPERIMENT 3
161168 PLUS=OR=MINUS  +0381 o ADJUSTED EXPT 3
N/SPACING s 12,301 A/SPACING & 20,052 . 160.& 4

ERRER 1,754 ERROR 2,859 : 3 .

1 1 1 1 1 % bE
6 7 10- 1" 12

. . B 8 9
- . ENERGYCMEV)

aTmeery Tyl



U-238 vo+FROM REF, K 66 (339)
ssesse

N, 2N CRBSS SECTI®N (MB)
MEASURED, ERR ADJUSTED., ERR
[T (13

. asse
300,00 20,00 300,000 20,000
$90,00 50,00 590,000 50,000
520,00 40,00 520,000 40,000
560,00 50,00 560,000 50,000
870,00 70,00 870,000 70,000
980,00 80,00 980,000 80,000

1080,00 80,00
1220,00 80.00
1180,00 8u,00
1330,00 90,00
1530.00 90.00
16:0.00 90.00

1080,000 80,000
1220,000 80,000
1180,000 80,000
1330,000 90,000
1530,000 90,000
1610,000 90,000
1640,0 90 0

FI1TTED PARAMETERS

sessessanssscsecs

NUCLEAR TEMP, s 770 PLUS=OReMINUS ,u51 MEV

ASYHPTBTIU (N,2N) CRBSS SECTIAN » 175d,55 PLUS=2R-NINUS 307,34 wuB

RELATED LATA

escssccesnas

NON-ELASTIC CROSS SECTION AT 14,2 HEV = 2724, 89 mg
(N)2N) THREIWBLD & 6,17 MEV .
(N 3N) TuHESHALD = 11,32 MEV

ThIS ISOTOPE HAS 146 MEUTRENS, 92 PRUTONS, .(WASS s 238)
NEUTREN EXCESS PARAMETER = 22609

RaTlo OF aSvAPTBTIC (N,2w) Tu 14.2 NEV NgN-ELASTIC
* 43939 PLU3I"QASAIRYS WEI A

TeSQRT(N) & 9,304 TeSULRT(A) = 11,879
ERKMA 1618 ERRER 787

U-238 ,,.FReM REF, K 66 (339)
.

ENERGY N,2N CROSS SECTIHN (HB)
(HEV) NEASURED. ERR ADJY €R

SBEABBRRRIIS 14
6,800 20.000
61960 90,000
7,000 40,000
7.200 56.000
7,250 70,000
7.450 80,000
7.580 1080,00 806.000
7,820 1220,.00 80.000
7,880 1180.00 1180.000 80.000
8,490 1330,00 1330.,000 90.000
8,960 1530, 00 1530.000 90.000
9.480 1610.00 1610.000 90.000
9.970. 1640,00 1640,000 90,000

LR A R R Ry e R Y T Y Y Y R P Y R Y Y Y T Y

FITYFR FIHAHFTFBE

LEVEL N -10 602 PLUS=BHeMINUSE,683PER MEV
ASYMPTBTIC (N,2N) CR@SS SECTIBN s 1901,52 PLus-aR-nlNus 147,77 n8

RELATED DATa

esssessssace

NUN-ELASTIC CRASS SECTION AY 34,2 MEV 3 2724,89 B
{N,2N) THRESHALD » 6,17 MEV

IN,3IN) THRESHBLD = 11,32 NEV

THIS ISUTAPE HAS 146 NEUTRENS, 92 PRBTONS, (MASS = 238)
NEUTHON EXCESS PARAMETER s ,22689

RATIg @F ASYMPYATIC (N.2N) T 14,2 MGV NON-ELASTIC
26978 PLUS*QR-MINUS 0542

N/SPACING = 13,772 A/SPACING & 22,449
ERRUR 2,189 ERRER 3.568

Ty
U-238 K 66 (359) ]

moE 7=, 770¢.051 MEV 3
H&p 2N)=1758 62107.3M8 E

L2N) 3

1520.F q.‘-lq 2) =,645%.039 3
15%0.fF 3
v p
2w 3
o N 4
</ 3
EE ]
2 3
T
z 3
~ p
Z m.} 3
o
s 3
FITTED DATA 3

s0.p LINE  POINT E

' ———— " o+ EXPERIMENT ]

O ADJUSTED EXPT.]

180.F 3
3%‘ 3

0. 1 i dlaa 1 1 E
[ 7 ] 8 © 10 31 12

ENERGYCMEV)

2100, - T A AAA4 Aaaa 3
U-238 K 66 (359) E

180-F A = 10.602¢1.685 MEVH E
OufN.2N)=1901.5147.8 MB / 3

- OfN.ENY 3

.t GfT4.2) -698%.054 3
1470, é

9 ie0.f 3
[ p
- 3
© p
S E
%; 10S0. E
z 3
of 3
Z ei0.f 4
b
630.F E
FITTED  DATA 3

420.¢ LINE  POINT E

= === o EXPERIMENT

O ADJUSTED EXPT.]

210, ) 3

3%& E

I . Las o i E

%g 7 8 1 12

9 10
ENERGYCMEV) |
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