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INTRODUCTION 

This compilation of phenomenological optical- 
model parameters obtained by fitting elastic-scattering 
data includes two compilations* previously published in 
Nuclear Data Tables. We hope that any major work 
published before July 1975 which reports optical- 
model parameters is given in this present publication 
either in the main tables or in the tabular bibliographies. 

Since this endeavor is undertaken as a service to 
the physics community, we welcome any suggestions 
aimed at making the compilation more useful or any 
criticism as to its deficiencies. Since it is almost inevita- 
ble, unfortunately, that in such publications some mis- 
takes or omissions will occur, we will appreciate having 
them pointed out to us so that they can be corrected 
in future editions. It is evident that in many publications 
the authors did not report some of the results of their 
studies in a form suitable for inclusion in our compila- 
tion; we strongly encourage such authors to communi- 
cate to us these results, particularly when the studies 
are documented in internal reports or are part of a 
published study. 

We believe that consistency is one of the main 
problems faced in the kind of compilation which extends 
over so many years of work. How can one be sure that 
the evaluation of the fit given with some parameters is 
fair compared to the evaluation made more than a year 
earlier on similar data in another publication? What is 
the “reasonable” number of parameter sets to report for 
each angular distribution when sometimes 10 or 15 sets 
are given for a single data set? Which parameters are 
worthwhile to report? Which are not? 

Maybe some users of this compilation will be 
annoyed by the number of occasions we refer them to 
the original publication. We believe that the final deci- 
sion on which set of parameters is most appropriate to 
a given need can be made only after one refers to the 
conditions under which each parameter set was deter- 
mined. 

Scope 

statistical-model calculations not obtained from a fit to 
elastic-scattering data. We do not include systematically 
diagonal potentials used in coupled-channel calcula- 
tions; these are strongly affected by the off-diagonal 
potentials, and the problem is further complicated with 
the need to specify the diagonal potentials in all the 
channels which are coupled. The rationale for excluding 
these parameters from the main tables is that few of 
the analyses were made with extensive investigation of 
parameter space. The extent to which parameter space 
is searched for a best fit varies greatly throughout the 
literature. At least a limited search was required on 
some parameters for all the potentials presented in the 
main tables. For example, if the prediction of certain 
parameters is compared with experimental data and 
there is no evidence of a parameter search, the param- 
eters are not included. 

With the above rules the results of some analyses 
are difficult to enter in the tables. It appears to us at 
the moment that a tabular bibliography is the best way 
to handle this problem. 

Tabular Bibliography 

The tabular bibliography, which follows the 
standard compilation for each incident particle, in- 
cludes: 

(1) In general, any study of such a nature that the 
results could not be entered in the main compilation. 
Such studies often deal with the establishment of aver- 
age spherical-model parameters over a limited energy 
range for a limited number of nuclei and include some 
search over parameter space. 

(2) References to publications in which the opti- 
cal-model parameters have been reported only graphi- 
cally as functions of energy or mass number. 

(3) A few 1975 references which could have been 
included in the compilation but were noted too late to 
be included in the tables which were already in their 
final form. 

Literature Coverage 

In the main part of the compilation we include 
only optical-model parameters, for the more standard 
forms of the potentials, as determined from a fit to 
elastic-scattering data. We exclude optical-model pa- 
rameters determined in some other contexts, for in- 
stance, the generation of wavefunctions for distorted- 
wave calculations, or transmission coefficients for 

The compilation is based upon an extensive litera- 
ture search in the following publications: Nuclear Phys- 
its and Physical Review from 1964 to the end of June 
1975, Physics Letters B, Physical Review Letters, Zeit- 
schrift fur Physik, Journal of Physical Society of Japan, 
and Soviet Journal of Nuclear Physics from 1967 to the 
end of 1973. We also used cross references, found in 
these main sources of reference, to various other publi- 

*Compilation of Phenomenological Optical-Model Parameters, 
1969-1970, NUCLEAR DATA TABLES 10, 539 (1972) and Compilation 
of Phenomenological Optical-Model Parameters, 1969-1972, Nu- 
CLEAR DATA TABLES 13, 293 (1974) 

cations and reports. 
Since we aimed to accomplish a comprehensive 

review of all optical-model parameters that could be 
used in various calculations, we went back to the previ- 
ously published compilations: 
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1. “Phenomenological Optical-Model Parame- 
ters” by D. R. Winner and !R. M. Drisk0.l This compi- 
lation covers protons, deutlerons, tritons, He-3, alpha 
particles, and heavy ions. It covers the literature from 
1954 to April 1964. 

2. “The Deuteron-Nucleus Optical Potential” by 
P. E. Hodgson2 This review article includes a compi- 
lation of deuteron optical-model parameters. It covers 
the literature to the end of 1965 and makes use of the 
Winner-Driskol compilation. 

3. “The Helion and Triton Optical Potentials” by 
P. E. Hodgson.3 A compilation of He-3 and triton opti- 
cal-model parameters is included in this review. It covers 
the literature up to the middle of 1967 and makes use 
of the Winner-Drisko’ compilation. 

We are not aware of any extensive compilations of 
optical-model parameters for neutrons. However, we found 
useful a compilation of references with a short abstract 
of each article by L. Wallin et al.” This bibliography 
covers the literature up to the end of 1963. 

When parameters from these previous compilations 
are used directly in our tables without study of the 
original paper, it is so indicated by a note referring to 
the specific compilation (W6’5 if from Ref. 1, H66 if from 
Ref. 2, and H68 if from Ref. 3). In such cases no infor- 
mation could be given regarding the agreement between 
the optical-model calculati’ons and the data, but this 
does not mean that no curve is available in the paper 
from which these parameters were taken. 

Optical-Model Potential Definition 

The optical-model potential is defined as follows: 

where 

V, = ZZ’e2/r, r 2 R, 

= (ZZ’e2/2R,)(3 - r2/R,2), r 5 R,, 

R, = rcAl/3; 
(2) 

f(xi) = (1 + e”i)-’ where xi = (Y - riA1j3)/ai: (3) 

2 = 2.000 (fermi)2. 

The operator u is defined in terms of the spin angular 
momentum s as follows: 

s = (h/2)a for neutrons, protons, He-3, and tritons; 
s = ha for deuterons; (5) 
s = 0 for a-particles. 

A is the mass number of t’he target nucleus. 

For heavy ions the factor Ali3 is sometimes re- 
placed by (A, l/3 + Ai13) where A, and A, are the mass 
numbers of the incident and target particles, respec- 
tively. To avoid confusion in this case, it is preferable 
to quote the value of riA 1/3 instead of the radius pa- 
rameter ri. We have adopted this convention in the 
heavy-ion parameter compilation. 

V,(r) is the coulomb potential of a spherical, uni- 
form charge distribution of radius R,. 

The functions f&J, f(x,), f(x,), and f(x,,) are 
Woods-Saxon form factors with appropriate radius and 
diffusivity parameters. 

The imaginary, absorptive potential can be either 
volume ( W # 0, W, = 0), surface (W = 0, W, # 0), or 
volume-plus-surface ( W # 0, W, # 0). 

Surface absorption can have either a “derivative- 
Woods-Saxon” shape as in Formula (1) or a Gaussian 
shape. In this case the surface absorption term will be: 

W, exp( -xg), xD = (r - rDA1/3)/aD. (6) 

The factor 4 which was introduced in the “deriva- 
tive-Woods-Saxon” surface absorption term is justified 
in order to obtain the maximum value of the form factor 
equal to unity (at r = rD A 1/3). Since the maximum value 
of the form factor for volume absorption (at r = 0) is 
nearly unity, this choice facilitates the comparison of 
volume and surface absorption through the comparison 
of the parameters W and W,. 

Practically all optical-model analyses published in 
1963 and after were performed with computer codes 
which automatically adjusted some of the parameters 
of the model to minimize a quantity called x”. The 
mathematical techniques for solving the Schrodinger 
equation and the methods of parameter adjustment 
were described in detail by Melkanoff et a1.5 The most 
frequently used definition of x” is 

where Xi stands for differential cross sections, polariza- 
tion, or reaction cross sections; for neutrons it may also 
include total cross sections; N is the number of data 
points. 

Since the errors ilXi assigned to the data vary 
greatly from one experiment to another and since the 
shape of the curve also should be taken into account, 
the value of x2 cannot give a satisfactory measure of 
the quality of the fits but is useful to compare the fits 
given by different sets of parameters relative to a single 
set of data. Since this compilation involves many sources 
of data and different search codes which do not always 
have the same definition for x2, we decided to report 
instead a subjective evaluation of the quality of the fit 
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when the theoretical curve and the corresponding data 
were plotted. 

Ambiguities of Parameters 

The potential parameters as determined from data 
fitting are not unique. The significance of parameters 
fitting only one angular distribution differs from that of 
a more general set of parameters which give a satis- 
factory agreement with several sets of data simultane- 
ously. In any case we can find some “continuous” kinds 
of ambiguity (within certain regions of parameter space) 
or some “discrete” kinds. 

The “continuous” kind of parameter ambiguity is 
due mostly to the well known I+: and W,a, ambiguities 
coupled with the ability of the automatic parameter 
search codes to readjust the “free” parameters when a 
constraint is applied to the others.6 

The “discrete” kind of ambiguity has been first 
shown in deuteron analyses.7,8 Different families of po- 
tentials have been obtained which give equivalent fits 
to the data and have nearly the same scattering matrix 
elements S,, but the partial waves show one more half 
wavelength inside the well for each deeper well depth. 
The same behavior has been shown for tritonss helium- 
3,1° and n-particles.11,12 

There are arguments that under some conditions 
the depth of the real well for a given parameter radius 
should be roughly proportional to the number of nu- 
cleans in the incident particle. This means that at inter- 
mediate energies (15 MeV < E < 40 MeV), if r, is kept 
at a value between 1 and 1.25 F, the real well depth 
should be around 45 MeV for neutrons and protons, 
90 MeV for deuterons, 150 MeV for tritons and helium-3, 
and 200 MeV for a-particles. 

The parameter ambiguities involved in heavy-ion 
studies with optical-model potentials were first pointed 
out by Igo.13 It is now common knowledge that only 
the outermost tail of the potential (around the nuclear 
barrier) is felt and therefore the central depth of these 
potentials is not well determined. However, the optical 
model represents a convenient way of parameterizing 
the scattering and of correlating different sets of data, 
since it has mass, charge, and energy dependence auto- 
matically built into it. It is capable of describing both 
the strong absorption limit and the case in which the 
colliding ions easily interpenetrate. 

Because of the various kinds of parameter ambi- 
guity in most optical-model analyses, several sets of 
parameters are frequently reported for a given set of 
data. We have tabulated up to three or four parameter 
sets selecting the ones with the most physical signifi- 

Some emphasis has been given to these points in 
recent publications,14-l7 and they should be consulted 
for more information. 

Optical-Model Parameters. 1954-1975 

cance, the ones which give the better fit to the data 
(lower x2), and perferably those for which the corre- 
sponding theoretical curve is shown compared with the 
data in the publication. 

Parameter Systematics 

Sometimes optical-model parameter studies are 
made in order to determine an “average set” of optical- 
model parameters applicable over a certain range of 
energy and mass number. The motivations behind these 
studies are too varied to detail here and certainly affect 
to some degree the end results. Furthermore these pa- 
rameter systematics may be strongly affected by the data 
sets selected, or available, and the methodology used 
to arrive at the average set. Many review articles and 
books on nuclear reactions discuss these average sets of 
optical-model parameters. Also we refer the reader to 
a book18 on the subject as a compact source of refer- 
ences to such studies. Results of parameter systematic 
studies are often used to generate wavefunctions or 
transmission coefficients needed in the analysis of vari- 
ous nuclear reactions. For various reasons it is probably 
best in such cases to use parameter sets which were 
determined systematically over a small range of energies 
and mass numbers, in the region of interest, rather than 
to use uncritically best-fit parameters to a single angular 
distribution or results of systematics established over a 
large range of energies and mass numbers. This is so, 
in particular because the parameters obtained from a 
single angular distribution may be strongly affected by 
systematic experimental errors and particular reaction 
mechanisms occurring at a given energy for a particular 
nucleus. It is sometimes possible to detect the presence 
of such effects if one compares the data with predictions 
of systematic parameter studies or compares the pa- 
rameters obtained by fitting the data with results of 
systematic studies. 

In the case of systematics established over large 
energy ranges and mass numbers, the parameterization 
selected may not be adequate over some mass-number 
or energy regions. In many systematic analyses it is not 
possible from the information given to determine the 

One of the problems most frequently incurred with 
experimental data is that of absolute normalization. We 
have encountered several cases where errors in normali- 
zation of as much as a factor of 2 did not prevent good 
fits with an optical-model potential whose parameters 
did not appear to us pathological in nature. These errors 
were detected in the process of establishing the system- 
atics. We also know of cases where normalization errors 
as large as 20% yielded a lower x2 by as much as a 
factor of 4, with quite different parameters, and other 
cases where the minimum in x2 occurred close to the 
given experimental normalization. 

4 
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extent of loss of goodness-of-fit of the global set over 
the best-fit parameters. In any event it is always difficult 
to judge the significance of the loss in goodness-of-fit 
in the particular applicatilon where these parameters are 
used. In systematic analyses usually the weakest point 
is the imaginary potential which seems to exhibit, for 
all incident particles, the greatest amount of variation 
from angular distribution to angular distribution, and 
is often the least well represented by a smooth variation 
as a function of energy and mass number. 

In the interest of convenience we will give just 
below a few average parameter sets. Their mention here 
does not imply that they are better than all others but 
only that we are more familiar with their use in various 
applications. Any average parameter set should be used 
with caution, and the original papers should be con- 
sulted to determine the applicability in any given situa- 
tion. 

Neutrons 

A systematic analysis for neutron potentials has 
been presented by Becchetti and Greenlees.lg It is ap- 
plicable to A > 40 and is determined on the basis of 
data up to 24 MeV. Below 5 MeV most angular distributions, 
in addition to shape-el,astic scattering, contain com- 
pound-elastic contributions which must be estimated for 
optical-model analysis purposes. Becchetti and Green- 
lees estimated the compound elastic by adding an iso- 
tropic contribution whose magnitude was adjusted to 
minimize x”. A few of their parameters were determined 
from the neutron data, the others were fixed at the 
values obtained from their proton studies. This is un- 
fortunate because the proton analysis was strongly in- 
fluenced by the extensive data for 30 and 40 MeV, much 
higher than the neutron energies. The geometrical pa- 
rameters they used are significantly different from those 
normally obtained from neutron data at these low en- 
ergies. Consequently, it is not clear to what extent the 
results they obtained are biased to compensate for this 
effect. However, their neutron parameters, because of 
the good fits shown at 15 and 24 MeV and the similarity 
to their proton parameters, should be useful in dis- 
torted-wave method calculations where it is important 
to have similar neutron and proton optical-model po- 
tentials. Their best average neutron parameter sets are 
(for potentials in MeV, radii in fermis): 

V = 56.3 - 0.32E - 24(N - Z)/A 

r" = 1.17, a, = 0.75 

W = 0.22E - 1.56, or zero, whichever is greater 

W, = 13 - 0.25E - 12(N - Z)/A, or zero, 
whichever is greater 

rw = rD = 1.26, a w = LID = 0.58 

Pi,, = 6.2, rso = 1.01, as0 = 0.75. 

At lower energies where the Becchetti-Greenlees 
potential may not be satisfactory, the local potential 
equivalent to the nonlocal potential of Perey and BuckzO 
may be more adequate. The following potential by Wil- 
more and HodgsonZ1 was used extensively in Hauser- 
Feshbach calculations with some success. 

V = 47.01 - 0.267E - 0.0018E2 

r, = 1.322 - 7.6A x lo-” + 4A2 x lo+ 
- 8A3 x lo-” 

a, = 0.66 

W, = 9.52 - 0.053E 

r D = 1.266 - 3.7A x lo-” + 2A2 x lO-6 
- 4A3 x 1O-g 

a D = 0.48. 

Wilmore and Hodgson obtained this local equiva- 
lent potential from an approximate formula in the paper 
of Perey and Buck, without the spin-orbit potential. We 
think that a spin-orbit potential of 7 MeV would be 
adequate if J-dependent transmission coefficients are 
required. A limited tabulation of transmission coeffi- 
cients from the nonlocal potential of Perey and Buck 
is availableZ2 as well as a more extensive set of graphs.23 
Finally we should mention the systematics of Bjorklund 
and Fernbach at 4.1, 7, and 14 MeV which were used 
extensively in Hauser-Feshbach calculations and a more 
recent systematic analysis at 8 MeV by Holmqvist and 
WiedlingZ5 who used an extensive set of new data from 
Al to Pb. Except for the symmetry dependence in V 
which was carefully investigated in the Holmqvist and 
Wiedling paper, both studies obtain similar results re- 
garding the geometrical parameters and average values 
of the well depths. 

Protons 

The systematic analysis of Becchetti and Green- 
leesl” fitted well a large number of elastic differential 
cross sections and polarization data for A > 40 and 
E < 50 MeV. From our experience with systematics 
below 20 MeV we are inclined to think that the geome- 
try they used is more adapted to data above 20 MeV. 
Nevertheless their parameters appear to give fairly good 
fits down to 10 MeV. The parameters are: 

V = 54.0 - 0.32E + 24(N - Z)/A + 0.4(Z/A”3) 

r, = 1.17. a, = 0.75 

W = 0.22E - 2.7, or zero, whichever is greater 

W, = 11.8 - 0.25E + 12(N - Z)/A, or zero, 
whichever is greater 

rw = rD = 1.32, a, = a0 = 0.51 
+ 0.7(N - Z)/A 

V,, = 6.2, rsO = 1.01, us0 = 0.75. 
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A similar analysis extending from 30 to 60 MeV 
by Menet et a1.26 who used extensive reaction cross- 
section data to help determine the imaginary potential 
gave 

V = 49.9 - 0.22E + 26.4(N - Z)/A 
+ 0.4(Z/Ai’3) 

r. = 1.16, a, = 0.75 

W = 1.2 + 0.09E 

W, = 4.2 - 0.05E + 15S(N - Z)/A 

rw = rD = 1.37, a w = a, = 0.74 - 0.008E 
+ l.O(N - Z)/A 

v,, = 6.04, rso = 1.064, us0 = 0.78 

rc = 1.25. 

The comparison of these two sets of parameters, 
based on essentially the same data, indicates the extent 
to which such types of analysis give different results, 
particularly for the imaginary part of the potential. 

Another set of parameters, which was used exten- 
sively at lower energies and which reproduced the data 
quite well, particularly for medium-weight nuclei 
30 <A < 100, has a geometry similar to that for the 
low-energy neutron parameters. It is from an early sys- 
tematic study by Perey27 and provides an alternative to 
the Becchetti-Greenlees potential below 20 MeV. 

V = 53.3 - 0.55E + 27(N - Z)/A 
+ 0.4(Z/A1’3) 

r. = 1.25, a,, = 0.65 

w, = 13.5 k 2.0 

r. = 1.25, a0 = 0.47 

v,, = 7.5, rso = 1.25, as0 = 0.47 

rc = 1.25. 

Deuterons 

The recent systematic analysis by Lohr and Haeb- 
erli2* is particularly interesting since it covers both elas- 
tic differential cross sections and polarization. Unfor- 
tunately the energy range is limited to 8 to 13 MeV. 
The deduced parameters for A > 40 are: 

V = 91.13 + 2.2(Z/A1’3) 

r0 = 1.05, a, = 0.86* 

W, = 218/A2’3 

rw = 1.43, a, = 0.50 + 0.013A2’3 

V,, = 7.0, rsO = 0.75, aso = 0.5 

rc = 1.3 

*The value of this parameter is reported to be 0.80 in the Nuclear 
Physics publication but was corrected by Lohr and Haeberli to be 0.86. 

The early analysis of Perey and Pereyr is applica- 
ble below 25 MeV but should be used with caution 
below 12 MeV since both the real and imaginary poten- 
tials tend to increase rapidly at the lower energies. Also 
their potential does not have a spin-orbit potential since 
no polarization data were available then. However, their 
parameters, which have been used extensively in many 
stripping calculations, are: 

V = 81.0 - 0.22E + 2.0(Z,‘A1’3) 

r, = 1.15, a, = 0.81 

W, = 14.4 + 0.24E 

rD = 1.34, a, = 0.68 

rc = 1.15. 

Helium-3 and Tritons 

A short report of Becchetti and Greenlee@’ gives 
the results of a He-3 systematic study for A > 40 and 
E < 40 MeV. Even though no details of the analysis are 
reported, we give here the parameters they obtained: 

V = 151.9 - 0.17E + 50(N - Z)/A 

r, = 1.20, a,, = 0.72 

W = 41.7 - 0.33E + 44(N - Z)/A 

rw = 1.40, a, = 0.88 

&, = 2.5, as0 = 1.20, as0 = 0.72 

rc = 1.30. 

In the same publication they also report a set of 
optical parameters for tritons. Since the only data ana- 
lyzed to obtain these parameters were at 15 and 20 MeV, 
the energy dependence could not be determined and 
therefore was assumed to be the same as for He-3. 

V = 165.0 - 0.17E - 6.4(N - Z)/A 

r0 = 1.20, a, = 0.72 

W = 46.0 - 0.33E - 1 lO(N - Z)/A 

r w = 1.40, a, = 0.84 

V,, = 2.5, rsO = 1.20, as0 = 0.72 

rc = 1.30. 

Note that the spin-orbit parameters are not strongly 
justified and that equivalent fits to the data are obtained 
without any spin-orbit coupling. 

Heavy Ions 

There exist no general systematics of heavy-ion 
potentials. For a somewhat dated point of view of the 
situation, the proceedings of the heavy-ion scattering 
symposiums held at Argonne National Laboratory in 
197 130 and in Nashville in 197431 should be consulted. 
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EXPLANATION OF TABLES 

Optical-model parameters in each table are ordered by: 
1. Increasing atomic number of the target nucleus 

2. Increasing mass of separate isotopes (if parameters for a target of 
natural elements are reported, they will be tabulated before the 
isotopes) 

3. Increasing energy of the incident particles 

NUCLIDE 

ENERGY 

Atomic weight and symbol of the target nucleus 

Energy of the incident particle in the laboratory 
system, in MeV 

REAL POTENTIAL 
Y R, A 

VOL. IMAG. 
POTENTIAL 

W, RW, AW 
SURF. IMAG. 

POTENTIAL 
WD, RD, AD 

K Y,,, a, in Eqs. (1) and (3) 

w rw, a, in Eqs. (1) and (3) 

W,, Ye, a, in Eqs. (1) and (3) 
If the surface imaginary absorption is of a 

Gaussian type, the value of the well- 
depth parameter W, is followed by the 
letter G 

SPIN-ORBIT 
POTENTIAL 

VSO, RSO, AS0 

R** 

V,,, rsO, aso in Eqs. (1) and (3) 

A double asterisk following the R’s in the 
heavy-ion table indicates that 
R** xx ,iA1/3 = y&4:/3 + A;‘“) 

V, W, WD, VSO 

R, A, RW, , . . 

RC 

? 

Given in MeV 

Given in fermis 

Y,, Coulomb radius parameter, Eq. (2) 

A question mark following the Coulomb 
radius parameter indicates that this pa- 
rameter was not given in the publication 
and that we assume a reasonable value 
generally equal to the real radius pa- 
rameter. This appears justified since the 
fit is not very sensitive to this parameter 

* 

ST 

An asterisk following a parameter indicates that 
this parameter was kept fixed during the 
search 

Neutron total cross sections, in millibams 

8 
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SR 

FIT 
S 
P 

Reaction cross sections, in millibarns. For the 
neutrons, uR reported in these tables are: 
ae = ar - ese 
where e,, is the shape elastic cross sec- 
tion calculated by the optical-model code 
which does not include the compound 
elastic cross section 

Gives the nature of the data fitted 
Differential cross-section data fitted 
Differential polarization data fitted 

When the fits were shown in the paper, we have 
indicated our judgment of the goodness 
of the fit by: 

SIP2 

1 very good or good, 
2 acceptable, or 
3 poor, 
which is a purely subjective evaluation 
unrelated to the xa’s reported 

For example, indicates parameters obtained by 
fitting the differential elastic cross sec- 
tions and the polarization simultaneously 
and that these parameters give a good 
fit to the differential elastic cross sections 
and an acceptable fit to the polarization 

NOTE The numbers refer to the notes following the 
tables 

REF 

TABULAR 
BIBLIOGRAPHY 

References which follow each table 

Follows each table. See the last paragraph 
under Scope for an explanation of the 
material noted here 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

NUCLIDE ENERGY REAL POTENTIAL 

(NEV) 
3H 6.0 
3H 9.0 

3H 18.0 
3H 19.5 

3H 21.0 
3H 22.1 
3H 23.0 

” R A 

50.35 1.4PW 0.1uu* 

47.36 1.4RB* O.lUlr* 

U2.?B 1.4BB* 0.1uu* 

ND ND AD 

42.07 1.400* 0.1ua* 

42.0 1.40e* 0.14u* 

41.60 1.488* 0.14u: 

41.R6 1.480: 0.144* 

YOL.I”AG. POTENTIPL 

Y RW AN 

0.52 1.501* 0.37w 
1.49 1.501* 0.37a* 

4.69 1.501* 0.37a* 
5.46 1.501* 0.378: 

6.19 1.501* 0.37e* 
7.63 1.501* 0.37a+ 
7.38 1.501' 0.37e* 

6LI 14. 42.79 1.4; 0.48 9.526 1.4* 0.90 

3BE 14. 40.67 1.4* 0.62 22.26 1.4: 0.39 

B 14. 

B 14. 

108 9.72 

116 9.72 
115 lU.1 

118 14.1 

U2.36 1.35 

48.2 1.28 

45.56 1.31* 

47.1 1.31* 
UR.2 1.27 

48.0 1.27* 

0.55 9.OUG 1.35 0.75 5.* 1.35 0.55 1493 570 51 IUT63 

0.52 6.8% 1.28 0.70 4.72 1.28 0.52 1347 4311 Sl FRA66 

0.6h' 9.08 1.26* O.UR* 

o.cfi* 8.30 1.2s* 0.48, 

0.52 15.8 1.35 0.16 

0.45 5.77 1.18 0.47* 

c 14. 

c 14.1 

12c u.0 
12c 5.0 
12c 6.0 

12c 7.4R 
12c 7.48 

12c 8.56 

12c 14. 
12c 14.1 

12c lu.l 
12c 14.1 
12c 14.4 

12c 15.0 
12c 17.27 
12c 18.25 

12c 18.25 

'2.1 1.25* 0.31 

50. 1.25* 0.5c h. 1.25* 0.50 

7.666 1.25* 0.42 5.58 1.25* 0.31 1152 316 Sl FI(A66 

10.G 1.25* 0.35 6.* 1.258 0.50 1280 s2 2 CLAF4 

U8.0 1.4* 

"7.7 1.4* 
47.3 1.4* 

49.6 1.117 

51.0 1.12 

116.5 1.4* 

50.46 1.23 
57.64 1.16 

56.07 1.15 

B4.7 1.15* 

UU.6 1.158 

0.4* 3.2 1.05* 0.4* 5.5* 1.20s 0.4: P2 4 PEA72 
0.4* 4.0 1.05* 0.4* 5.5* 1.20+ 0.48 s2 4 PEA72 
o.u* 4.8 1.05+ o.a* 5.5* 1.20* 0.49 52 " PEA72 

0.3 1.0 1.0 0.4 6.09 1.1 0.4 52 UCD72 

0.2ou 1.2 1.05 0.45 6.35 1.15 0.3 52 ilCD72 
0.4* 6.5* 1.05* 0.4+ 5.5* 1.20' o.u* S2 "A PEA72 

0.51 

0.33 
0.50 

o.u* 
0.4* 

6.76G 1.23 O.Rl 5.* 1.23 0.51 
0.92 1.16 l.U7 5.05 1.16 0.12 
11.98 1.49 0.13 5.72 1.05 0.24 

6.5; 1.05* 0. u* 5.5* 1.20+ 0.4* 
6.5* 1.05* 0.4* 5.5* 1.201 o.u* 

46.S9 1.28 0.39 e. 88 O.R6 0.39 11.39 1.28 0.39 1270 Sl 
48.5 1.25+ 0.49 7.9G 1.25+ 0.71 7.2 1.25* 0.40* 1280 473 53 
43.7 1.25+ 0.46 9.4G 1.25+ 0.63 8.4 1.30* 1.74 1340 460 S2 

42.7 1.25* 0.57 10.6G 1.25* 0.63 5.9 1.30* 0.60* 1320 458 52 

14N 4.50 
lI(N 6.02 
14N 6.53 

1BN 6.8 

3u.o 1.25* 

37.7 1.40 

37.0 1.40 

UB.4 1.2* 

42.4 1.3R 

0.52 

0.50 
0.50 

0.65* 

lO.OG 1.25+ 0.98 9.0 1.25* 0.52 
2.36 1.40 0.9B 7.5 1.40 0.50 

2.9G l.UO 0.98 7.7 1.40 0.50 
4.16 1.2* 0.47* 7.0* 1.2* 0.65* 

14N 7.0 

14N 7.4 
14N 7.9 

1UN 8.0 
14N 8.35 
14N 8.6 

48.2 1.2* 
50.7 1.2* 

2.36 1.38 

2.RU 1.2* 

U2.D 1.35 
50.4 1.2* 
49.9 1.2* 

0.52 

0.65" 
0.65* 

0.55 
0.65' 

0.65* 

5.04 1.2* 
3.3G 1.35 

4.96 1.2* 
4.74 1.2* 

0.96 7.3 1.38 0.52 1350 500 Sl 

0.47* 7.0* 1.2* 0.65* 1336 494 Sl 
0.47* 7.0; 1.2* 0.65* 1304 664 Sl 

0.90 5.6 1.35 0.55 1370 500 s2 
0.47* 7.0; 1.2* 0.65* 1327 650 Sl 
o.u7* 7.0* 1.2* 0.65* 1348 636 51 

14N 9.U 
14N 10.1 
14N 10.9 

14N 11.5 
14N 11.6 

50.9 1.2* 
50.6 1.2, 

50.6 1.2* 

50.1 1.2* 
49.1 1.20 

0.65* 

0.65" 
0.65' 

0.65* 
0.6U 

0.47* 7.0* 1.2* 0.658 1378 615 Sl BAU67 
o.u7* 7.0* 1.2* 0.65: 1432 627 Sl BAU67 

o.u7* 7.0* 1.2* 0.65* 1453 703 52 BAV67 

o.a7* 7.0* 1.2; 0.65* 1483 679 52 BAU67 

0.79 4.1 1.20 0.64 1440 500 Sl JOR65 

14N 12.2 
14N 13.5 
14N 14. 

14N 14.0 

49.2 1.2* 

u9.0 1.2* 

50.40 1.2* 

49.1 1.2* 

0.65' 

0.65' 
0.64 

0.65* 

4.37 1.2, 

4.60 1.2; 
6.26 1.28 

6.04 1.2* 

5.&G 1.20 

5.99 1.2* 
5.08 1.2* 

7.976 1.2* 
5.14 1.2* 

o.u7* 
0.47* 

0.79 

0.47* 

160 14. 4B.46 1.2* 0.71 7.066 1.2: 1.0 

160 14.0 U6.U 1.25* 0.655 4.36 1.15 0.47* 

160 14.0 46.8 1.24 0.651 5.50 1.17 0.3u4 

160 14.1 48.9 1.21 0.61 3.15 1.21 0.61 
160 14.1 47.9 1.25 0.56 25.5 1.30 0.12 

NA 1. 
HA 1.5 
NA 14.8 

23NA 0.98 
23NA 0.98 
23NA 1.50 
23NA 2.52 
23NA 3.97 

us. 1.251 0.65* 
47.8 1.25; 0.43 
42.4 1.25, 0.65, 

s.OG* 1.25* 

8.3G l-25* 

6.4 1.25* 

us. 1.40* 

58.Q 1.3* 

43. 1.40; 
7.oc 1.3* 

42.5 1.40* 

41.5 1.40* 

0.358 

0.35 
0.35; 

0.35* 
0.35* 

5. 1.401 0.35* 

5.5 1.40* 0.35* 
6. 1.408 0.351 

7. 1.408 0.35* 

0.90* 

0.98; 
0.117; 

0.90 

NG 2.0 1.22; 0.521 
06 3.0 

::: 
1.22* 0.52* 

"G 4.0 52. 1.22* 0.52* 
"G 5.0 52. 1.22* 0.52' 
IG 14.1 44. 1.29* 0.70 
NG 14.6 uo.3 1.42: 0.6* 

3.12 1.221 0.52* 
3.12 1.22* 0.52* 

3.12 1.22' 0.528 
3.12 1.22' 0.52* 
2. 1.25; 0.70 7.6 1.25* 1.10 

8. G* 1.42+ 0.970* 

TABLE I. Optical-Model Parameters Neutrons 

SUAF.IMAG. WTSNTIAL SPIN-ORBIT DOTENT AL 
"SO RSO AS0 

1.73 l.OU9* 0.289* 

2.47 1.049* 0.2!39* 

3.22 1.049* O-289* 
3.07 l.OU9* 0.289* 

3.77 1.04s* 0.2a9* 
5.94 1.049* 0.289* 
5.24 1.0u9* C.289* 

5.* ,.4* 

5.* 1.4* 

0.48 1287 497 Sl LUTE3 

0.62 1459 563 Sl MT63 

4.96 1.27 

5.66 1.27; 

0.42 

0.47* 

7.0* 1.2* 
7.0* 1.2* 

5.* 1.2* 
7.0* 1.2* 

5.8 1.2* 
7.5* 1.25* 

9.74 1.05 

5.68 1.21 
5.94 1.20 

10.* 1.25: 
10.* 1.25* 

6.0* 1.25, 

0.65* 1534 676 52 BAV67 
0.65* 1558 581 S2 BAV67 

0.64 1442 588 Sl LVT63 
0.651 1556 573 52 BAU67 

0.71 
0.658 

0.866 

0.61 
0.62 

0.65* 
0.43 

0.65* 

6.* 1.25* 0.70 

ST SR FIT NOTE RFF. 

Sl SHE72 
51 SHE72 

Sl SHE72 
Sl SHE72 

51 SHE72 

Pl SHE72 

51 SHE72 

1330 

1334 

53 coo70 

52 coo70 
870 S7 ALD70 

853 53 ALD70 

1305 474 s2 
478 S2P2 
404 S2P2 

P3 %A 
s2 

LUT63 
SEN71 

SEN71 

PEA72 
PEA72 

SPA71 
DEC70 

DEC70 

DEC70 

1420 

1470 

1328 

52 
220 s2 

310 52 

634 Sl 

JOH65 

JOH65 

JOH65 

BAU67 

JOH65 

BAU67 
BAU67 
JOii65 

BAU67 
8111167 

1577 
1528 

lUB1 

684 Sl 
525 S2 
496 S2 

550 S2P2 
425 S2P2 

LUT63 
BEA 

BEA 

SEN71 
SEN71 

3780 
2452 

1460 s3 15 

Sl 10 
52 

GIL63 
KOR68 

KU172 

3610 
3504 

2660 
2230 

1920 

1810 S2 TOY62 
1527 S 6.14 BAD64 
1170 s2 TOY62 

1100 s2 TOW62 
1090 52 TOH62 

52 5 TH062 
s3 5 TX062 

1770 

1800 

ii 5 TH062 
s2 5 TH062 

980 s2 CL164 

990 52 85056 

See page 8 for Explanation of Tables 
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TABLE I. Optical-Model Parameters Neutrons 

NUCLIDE ENERGY REAL POTENTIAL “OL.INAG. POTENTIAL SURP.II(AG. POTENTIAL SPIN-ORBIT POTENTIAL ST SR FIT NOTE REF. 
(llE”, ” 

liL 1. 40. 

AL 1.5 47.4 

AL 2.117 48.0 
AL 3.00 u7.9 

AL 3.49 48.7 

AL 4.00 49.1 
AL 4.56 50.2 

AL 6.09 47.8 
AL 7. 45.5 

AL 7.05 49.1 
AL 7.97 49.4 

AL 8.05 49.9 
AL 9.0 48.36 
AL 9.05 u7.0 

AL 14. 44. 
AL 24. 40. 

AL 99.4 23.9 
AL 111.5 25.1 

AL 121.4 23.1 
AL 131.0 21.1 

AL 142.1 19.4 

AL 151.9 18.1 

R A u RW AU YD 

l.z'i* 0.65* s.oG* 
1.2's* O.U6 6.3G 
1.14 0.65 8.42 

1.13 0.72 7.35 

1. 18 0.61 8.46 

RD AD vso RSO AS0 

1.25+ 0.98* 10.4 1.25s 0.65* 

1.25* 0.9a* 10.; 1.25* 0.46 

1.19 0.48* 8.0* 1.14 0.65 

1.08 0.488 a.o* 1.13 0.72 
1.29 O.U8* 3.0* 1.18 0.61 

1.26 0.488 8.0* 1.20 0.62 

3520 1340 53 15 GIL63 
3204 Sl 10 KOR68 
2530 1270 S2 2 HOL71 

2520 1250 52 2 HOL71 

2360 1130 51 2 HOL71 

1.20 0.62 7.99 

1. IS 0.59 8.38 
1.20 0.67 8.23 

1.2'5; 0.65* 9.56 

1.23 0.68 7.90 
1.211 0.69 12.1 

1.26 O.U8* 8.0* 1.18 0.59 

1.23 0.48* 3.0* 1.20 0.67 

1.25* 0.98* 8.6 1.258 0.65* 

2290 1090 s2 2 

2060 1020 5'1 2 
1880 1070 s3 2 

x3 

1.20 0.488 8.0: 1.20 0.68 1800 1040 52 2 
1.30 0.41 9.8 1.20 0.69 Sl 2 

1.22 0.65 

;A;* . 0.65* 0.72 

1.25* 0.65* 
1.25* 0.70: 

7.14 1.24 0.48* 8.01 1.22 0.65 

9.37 1.25* 0.47* 7.0 1.01* 0.65* 

11.3 1.27 0.47 8.8 1.20 0.72 

11.G 1.25* 0.98: 8.3 1.25* 0.65: 
1l.G 1.25* 1.00* 7.4 1.25+ 0.70* 

1.25; o.fio* 
1.23* 0.65* 
1.23* 0.65* 
1.20: o.li5* 

1.20* 0.65* 

1.20% 0.65* 

10.4 
10.8 

11.4 
11.9 

12.2 

12.8 

1.25* 0.60* 
1.20* 0.65; 
1.20* 0.65+ 

1780 1010 s3 

Sl 5 
s2 2 

53 
51 16 

1.20* 0.65: 

1.20* 0.65% 

1.208 0.65* 

3.6* 1.25* 0.60* 

3.6* 1.25s 0.608 

3.6* 1.258 0.60* 
3.6; 1.25* 0.60+ 

3.6* 1.20* 0.65* 
3.68 1.20; 0.65* 

11 
11 

11 

679 399 11 

27AL 0.98 51.2 1.3* 0.35 
27AL 1.95 Ul. 1.27 0.65* 

2JAL 3.99 40. 1.45+ 0.35 
27AL 3.99 46. 1.25* 0.65 

27AL 24. U0.h 1.25* 0.65* 

9.2G 
7.6 

1.3* 0.98 
1.27 0.98* 

1.25* 0.65* 

1.25* 1.00* 

9.5 1.27s 0.65* 

9.5* 1.258 0.651 

5.6 1.258 0.65* 

3437 1479 s 6.14 BAD64 

6.71 1.45* 0.35+ 
8.99G 

9.76 

S2P2 2. BRE64 
2352 1099 s2 10 TOY62A 
2327 1096 52 10 TOY62A 

810 S2P2 7 PIC65 

SI 7.97 

SI 9.0 
SI 9.05 

SI 9.8 

SI 14.1 

28SI 1.95 

28.51 14.7 

48.0 

51.17 
45.0 

52.0 

44. 

47. 

48.6 

1.11 0.70 

1.20* 0,65* 
1.22 0.72 

1.15 0.78 
1.25* 0.70 

1.27 0.659 

1.27 0.60 

1.25* 0.70 

14.5 1.21 0.43 9.0 1.11 0.70 52 2 BRA72 
10.17 1.25, 0.47s 7.6 1.01* 0.65* s2 5 VEL74 
9.5 1.30 0.48 8.8 1.22 0.72 52 2 BRA72 
12.1 1.25* 0. u-l* 4.9 1.15 0.78 51 5 OBS73 

7.6 1.25* 1.10 6.; 1.25x 0.70 1830 1060 S2 CL164 

3.G 1.27 0.98* 9.5 1.27* 0.65, 
12.1 1.23 O.U5 6.0* 1.27 0.60 

S2P3 2 
s2 

P l.S 55.3 1.25+ 0.54 
P 7.97 46.5 1.22 0.54 

P 9.05 48.5 1.18 0.70 

2. 

5.04 

2. 

1.96 1.25* 0.98* lo.* 1.25; 0.54 
11.1 1.30 0.47 12.9 1.22 0.54 
12.1 1.28 0.45 11.0 1.18 0.70 

2969 Sl 

s2 
Sl 

S 2.UJ 51.3 1.13 0.62 

S 3.00 50.5 1.211 0.64 

S 3.49 46.5 1.19 0.66 
S 3.7 42. 1.50* 0.35* 
S 4.00 "4.4 1.10 0.67 
S 4.56 52.8 1.22 0.60 

8.32 

7.82 
8.78 

1.50* 0.35+ 

8.54 
7.94 

8.08 1.13 0.62 
8.0* 1.24 0.64 
8.0* 1.19 0.66 

8.0* 1.10 o.fi7 
8.0* 1.22 0.60 

3040 1250 S3 

2400 1190 53 
2680 1220 s2 

3040 1170 s2 

2570 1310 53 
2750 1130 S2 

s 6.09 47.2 1.23 0.74 
s 7.05 47.7 1.23 0.63 
5 7.91 48.5 1.22 0.60 

S 8.05 49.6 1.22 0.68 
S 9.05 47.0 1.24 0.7c 

s 3.8 49.5 1.20 0.74 

8.25 
9.62 
9.1 

8.20 
8.5 

10.3 

1.14 0.48* 

1.12 O.U8* 
1.25 0.43* 

1.49 0.40* 
1.19 0.48+ 

1.14 0.48* 
1.29 0.43* 
1.33 0.51 

1.18 0.40* 
1.24 0.60 

1.25* 0.47* 

8.0* 1.23 0.74 
3.0* 1.23 0.63 
10.4 1.22 0.60 
8.0* 1.22 0.68 
3.8 1.24 0.70 

s 14.1 44. 1.25* 0.70 1.25: 0.70 7.6 1.25+ 1.10 

4.2 1.20 0.74 

6.+ 1.25: 0.70 

2530 1290 s2 
2220 1200 s3 

s2 
2210 1190 52 

52 
Sl 

1870 1110 s2 

UOAR 14.0 47.3 1.25* 0.497 6.49 1.28 0.47* 7.5* 1.25* 0.65* 1844 1007 s2 
YOAR 14.0 46.9 1.26 0.493 6.50 1.27 0.473 12.2 0.636 2.03 1876 957 s2 

K 1.49 

K 2.38 
K 3.00 
K 3.76 

K 14. 

39K 2.06 

39K 3.7u 
39K 4.33 
39K 6.52 

39K 7.91 

51.' 1.258 0.65* 

49.h 1.258 0.65+ 
47.4 1.25* 0.65* 
51.1 1.25* 0.65; 
46.1 1.30 0.58 

4. 1.25* 0.4* 

5. 1.29* 0.4* 
3. 1.25; 0.4* 

11. 1.25* o.u* 
6.JOG 1.30 0.88 2.09 1.30 0.58 

50. 1.25* 0.65* 3. 1.30* 0.47* 
50. 1.25* o.fis+ 6. 1.30: 0.47* 
SO. 1.25* 0.65* 6. 1.30* 0.479 
49. 1.25* 0.65* 10. 1.30* 0.47* 
48. 1.25* 0.65* 7. 1.30* o.u7* 

2657 52 
3411 52 
3417 Sl 
3456 52 
1805 908 52 

3. 1.25* 0.65* 
6. 1.25* 0.651; 
6. 1.25* 0.65+ 
5. 1.25* 0.65* 

3170 52 
3690 51 
3560 Sl 

2910 s2 

2650 s2 

CA 6.09 x9.9 1.12 0.72 

CA 7.05 55.7 1.12 0.72 
CA 8.05 53.9 1.13 0.78 

CA 14. 45.4 1.29 0.6C 
CA 14.6 40.3 1.39* 0.6* 

6.55 1.26 0.48* 
5.25 1.36 0.48; 
5.93 1.41 0.48; 

!3.0+ 1.12 0.72 3110 1200 52 
8.0* 1.12 0.72 2950 1190 52 
3.0* 1.13 0.78 

8.546 1.29 0.90 2.57 1.29 0.60 
8.G* 1.39* 0.978* 

2860 1260 52 
1868 1033 s2 
2110 1230 53 

40CA 2.06 51. 1.25; 0.65* 7. 1.30* o.u7* 3460 52 
UOCA 3.29 51. 1.25* 0.65* 6. 1.30* 0.47* 2. 1.258 0.65* 3770 52 
4OCA 5.30 49. 1.25* 0.65* 4. 1.30* 0.47; 6. 1.25* 0.65* 3500 Sl 
UOCA 5.ER 49. 1.25; 0.65* 5. 1.30* 0.47* 7. 1.25* 0.65* 3240 Sl 
40CA 6.52 50. 1.25* 0.65* 6. 1.30* 0.47+ 8. 1.258 0.65* 3060 52 
4OCA 7.91 48. 1.25; 0.65* 5. 1.30* o-47* 4. 1.258 0.65* 2780 52 

BOL71 

HOL71 
HOL71 

85058 

HOL71 
BRA72 

HOL7 1 

VEL74 
BRA72 
EJO58 
STV62 

SCH68 
SCH68 

SCH68 
SCH68 

SCH68 

SCH68 

11 

11 

BPE64 
HOH69 

KOR68 
BRA72 

BRA72 

HOL71 
HOL.71 
HOL71 

NAC59 

HOL7l 
HOL71 

HOL71 

HOL71 
BRA72 
HOL71 

BRA72 

09573 

CLA64 

BEA 
BEA 

TOW65 
TOY65 
TOY65 
TOU65 
FRA66 

REB67 
REB67 
REB67 
REB67 
REB67 

HOI.7 1 

HOLJ 1 
AOL71 
FRA66 

BJ056 

REB67 
REB67 
REB67 

REB67 
REB67 
REB67 

10 

2 
2 

2 
2 
2 
15 

2 
2 

2 
2 
2 

2 
5 

10 
10 

10 
10 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 19% 1975 

NUCLIDE ENERGY REAL POTENTIAL 

(HEV) V R *  

T I  0.3 
T I  0.5 
TI 0.87 

TI 1.0 

U7. 
47. 
45.75 

47. 

T I  1.5 
T I  1.5 

l-1 1.s 
T I  1.5 

50. 

53.5 
49. 

49. 

T I  2.0 

T I  2.0 
T I  2.0 

T I  2.5 

T I  3.0 
T I  3.0 
l-1 3.0 
T I  3.2 
T I  3.2 

TI 4.1 

TI 4.1 

49. 

53. 
48.5 

49. 

UP. 

49. 
47.5 

50.1 
50.1* 

50. 

47.5 

v 0.89 46.61 
" 8.05 46.6 

51V 1.00 

5lV 1.61 
51v 2.35 

51v 2.47 

5lV 3.00 

5lV 3.00 
51v 3.49 

51v 4.00 
51v 4.56 

5lV 5.50 

511 6.09 

51v 7.05 

51v 8.05 

50. 
47.0 
US.6 

51.3 

49. 
47.4 

48.h 

48.1 

49.2 

'2.3 
51.8 

50.7 

46.6 

CR 0.3 U6. 
CR 0.5 41.5 

CR 0.8 46. 
CR 1. 44. 

CR 1.5 
CR 1.5 

CR 1.5 
CR 1.5 

:::5 

48.5 
50.9 

CR 2.0 

CR 2.0 
CR 2.0 

CR 2.47 
CR 2.5 

u9. 
09.5 
49. 

55.8 
48.5 

CR 3.0 
CR 3.0 

CR 3.0 

CR 3.00 

CR 3.2 
CR 3.2 
CR 3.49 

CR 4.00 
CR 4.1 
CR 4.56 

47.5 
49. 

U8.5 

50.9 

50.9 

50.9' 
51.4 

50.2 
a9.5 

49.7 

CR 5.50 

CR 6.09 
CR 7.05 
CR 8.05 

52CR 0.98 

51.7 

49.7 
4R.0 

50.6 

40.3 

IN 2.47 

HN 3.00 

IN 3.49 
IN 4.00 

HN 4.56 

IN 6.09 
UN 7.05 
IN 8.05 

51.1 

52.2 

52.2 
53.0 

54.2 

51.3 
53.1 
50.5 

1.258 0.61 

::::* o*63 0.62* 
1.258 0.61 

1.258 0.51 

1.25* 0.41 
1.25* 0.57 

1.25* 0.55 

1.25: 0.55 

1.25* O.hY 
1.25* 0.59 

1.258 0.65 

1.25* 0.65 

1.25* 0.63 
1.25* 0.67 

;.;X; 0.65* 

0.65" 

1.25* 0.65* 

1.25* 0.69 

1:::* o-62* 0.65 

1.25* 0.5 
1.25, 0.65* 
1.25* 0.65* 

1.19 0.65 

1.25* 0.5 

1.26 0.66 
1.24 0.66 

1.25 0.66 

1.23 0.65 

1.19 0.65 
1.19 0.66 

1.21 0.64 

1.23 0.65 

1.25* 0.57 

1.25* 0.53 
1.25* 0.59 
1.25* 0.65* 

1.25* 0.41 
1.25* 0.55 

1.258 0.41 
1.258 0.37 

1.25; 0.55 

1.258 0.79 
1.258 0.55 

1.11 0.63 
1.25* 0.57 

1.25: 0.71 
1.25* 0.65 

1.25: 0.65 

1.19 0.66 

1.258 0.65* 

:*::* 0-65* 

1:21 

0.6U 

0.66 
1.25; 0.67 
1.20 0.65 

1.19 0.68 
1.21 0.68 
1.24 0.64 

1.21 0.61 

1.3* 0.75 

1.19 0.65 

1.19 0.65 

1.18 0.67 
1.17 0.67 

1.15 0.66 

1.19 0.68 
1.17 0.67 
1.19 0.65 

TABLE I. Optical-Model Parameters Neutrons 

VOL.IHAG. POTENTIAl S"Rf.IMAG. POTENTIAL 

w RW AN ND RD AD 

6.56 

7.6 
12.00 
5.G 

5.56 
11.56 

9.G 
7.46 

1.25* 0.98* 
1.25* 0.98* 
1.25* 0.98* 
1.25* 0.98* 

6.G 1.25* 0.98* 
12.5G 1.25* 0.98* 

8-G 1.25+ 0.98* 

8.56 1.25* 0.98* 

9.G 1.25* 0.98; 

13.6 1.258 0.98* 
12.6 1.25* 0.98* 
10.9 1.25* 0.48* 

10.9* 1.25* 0.48: 

7.6 1.25' O-98* 

8.~ 1.25* 0.98+ 

8.11 1.50 0.50* 3.30 1.26* 0.62* 
6.43 1.25 0.48* 8.0; 1.23 0.65 

2. 1,451 0.6* 
8.6 

9.6 
8.40 

5. 1.45* 0.6, 

8.40 
8.41 

8.30 

8.12 

1.23 0.48* 
1.22 0.48* 

1.21 0.48* 

1.18 0.488 

7.90 1.17 o.ue* 

7.94 1.20 0.4e* 
7.94 1.20 0.48* 
6.43 1.25 o.ue* 

See page 8 for Explanation of Tables 

5. G 1.25* 0.98* 

1.25* 0.98* 

::::* 0-g8* 0.50* 
1.25* O.Yfl* 

1.25: o.u5* 
1.25* O.S5* 

1.21 O.UB* 8.0* 1.19 0.65 3580 

8.~ 1.25* 0.98* 
7.6 1.25* o-98* 
5.068 1.25* 0.98* 

4.6 
ll.G 

13.6 
2.36 

6.56 
9.G 
7.6 
8.81 
8.~ 

1.25* O-98* 8. 1.25* 0.55 3462 
1.25* 0.988 5.5 1.25; 0.79 3906 
1.25* 0.988 7. 1.25; 0.55 3485 
1.15 o.ua* 8.08 1.11 o.fi3 3340 
1.25* 0.98* 10.5 1.25+ 0.57 3022 

7.56 1.25* 0.98* 
12.56 1.25* 0.98* 

10.5G 1.258 0.988 
8.33 I.15 O.U8* 

11.5 1.25* 0. Us* 
11.5* 1.251 O.U8* 
8.45 1.20 O.U8* 

8.15 1.16 0.48* 
Y.SG 1.25: 0.988 
7.49 1.25 0.48: 

8.74 
9.49 
9.77 
9.13 

2.46 

8.58 
8.35 
8.09 
8.20 
8.22 

8.83 
8.54 
8.04 

12 

1.258 0.98* 16. 1.25+ 0.41 3062 
1.25* 0.98* 6.5 1.25* 0.55 3156 
1.25* 0.98* 9.5 1.25* 0.41 3025 
1.258 0.988 10.* 1.25, 0.37 3233 

1.18 0.48; 
1.15 O.'JE* 
1.23 0.48* 
1.21 0.488 

1.3* 1.75 

1.21 O.U8* 8.0* 1.19 0.65 
1.17 o.ue* 8.08 1.19 0.65 
1.10 0.48* 8.0* 1.18 0.67 
1.10 o.r(a* 8.0* 1.17 0.67 
1.11 0.,48* 8.08 1.15 0.66 

1.19 0.48* B.o* 1.19 0.68 
1.18 o.u** 8.0* 1.17 0.67 
1.17 0.48* 8.0* 1.19 0.65 

SPIN-ORBIT POTENTIAL ST 

vso RSO A.50 

11.5 1.25* 0.61 

10.5 o*63 6.00 :-::* . 0.628 
8.5 1.25* 0.61 

16. 1.25* 0.51 

15. 1.258 0.41 
17.5 1.25; 0.57 

10.* 1.25* 0.55 

10.0 1.25* 0.55 
2.5 1.25* 0.69 
10.5 l.zK* 0.59 

8.5 1.25* 0.65 

10. 1.25* 0.65 
6. 1.25* 0.63 
7.5 1.25* 0.67 

8.0* 1.12* 0.658 
9.2 1.41 0.38 

9.5 1.258 0.65* 
12. 1.25; 0.69 

2728 
2684 

2684 

s2 2 
Sl 
SlP3 : 

Sl 2 

Sl 2 
P2 2 

PAS70 

PAS70 
COX72 
PAS70 

3216 

2700 

3227 
3212 

S2P2 2 
52 10 

PAS70 
PAS70 

PAS70 
KOR68 

3546 
3406 
3535 

3702 

Sl 2 
P2 2 

S2P3 2 
s2 2 

s2 2 

PAS70 
PAS70 
PAS70 
PAS70 

3688 
3uuo 

3630 
P2 2 

S2P2 2 
S Pl 6.2 

S P 6.2 

PAS70 
PAS70 
PAS70 
21.372 
ZIJ72 

3668 

s2 
52 2 

BJOSB 
PAS70 

3100 
SlP2 5 COX72 

1250 S2 3 HOL72 

S 10 

Sl 10 
Sl 10 

1790 Sl 2 

Sl 10 
1730 52 2 

1600 Sl 2 
1510 52 2 

1410 s2 2 

BAR68 
TOY68 
TOW68 
ROL70 

8.0* 1.26 0.66 

8.0* 1.24 0.66 
8.0* 1.25 0.66 
8.0* 1.23 0.65 

8.0* 1.19 0.65 
8.08 1.19 0.66 
8.0* 1.21 0.64 

8.0* 1.23 0.65 

3810 

3710 
3700 

3600 

BAR68 

HOL70 
HOL70 
HOL70 
AOL70 

3370 

3280 

3240 
3100 

1290 s2 

1270 S2 

1280 S2 
1250 S2 

HOL.70 

HOL70 

ROL70 
HOL70 

7. 1.25* 0.57 
iI; 1.25* 1.25* 0.59 0.53 

10.* 1.25+ 0.65* 

2395 
3021 
2871 

3070 

Sl 2 
52 2 
51 2 

1610 S2 15 

Sl 2 

Pl 2 
S3P2 2 
s2 10 

PAS70 
PAS70 
PAS70 

GIL63 

PAS70 
PAS70 
PAS70 
KOR68 

Sl 2 
Pl 2 

SlP3 2 

1680 s2 2 

52 2 

PAS70 
PAS70 
PAS70 
HOI.71 
PAS70 

15.5 1.25* 0.71 
5. 1.258 0.65 

7. 1.25* 0.65 

8.0* 1.19 0.66 

8.0* 1.12: 0.65* 
4.4 1.33 0.29 
8.0; 1.17 0.64 

8.0; 1.21 0.66 
12. 1.25* 0.67 

8.0* 1.20 0.65 

3531 s2 2 PAS70 
3435 P2 2 PAS70 
3545 S3P2 2 PAS70 
3690 1690 52 2 HOL71 

5 P2 6.2 

3530 
3620 
3446 
3680 

SP 
1540 s2 
1970 s2 

s2 
1340 s2 

6;; 

2 
2 

2 
2 

ZIJ72 
ZIJ72 
HOL7 1 
HOI.71 

PAS70 
HOL71 

8.0+ 1.19 0.68 3420 1390 s3 HOI.71 
8.0; 1.21 0.68 3410 1420 53 AOL7 1 
8.0* 1.24 0.611 3270 1420 s2 AOL71 

8.0* 1.21 0.61 3070 1310 s2 HOI.71 

3300 1702 S 6.14 OAD64 

3520 1790 s2 

3460 1640 53 

3610 1540 53 

3520 1400 s2 

3410 1370 s2 

2 

2 
2 

HOL71 

ROL7 1 
HOL71 
fiOL71 
HOL.7 1 

3450 1430 s3 HOL7 1 
3350 1380 52 KOL7 1 
3210 1320 52 HOL71 

SR FIT NOTE REF. 



C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE I. Optical-Model Parameters Neutrons 

SPIN-ORBIT POTENTIAL ST sR FIT NOTE REF. 

vso RSO AS0 

4.46 1.24 0.56 SlP3 5 COX72 

1220 s3 5 GIL65 

5.12 BOO62 

3090 1590 53 15 GIL63 

2806 Sl 10 KOR6B 

VOL.IBAG. POTENTIAL NUCLIDE ENERGY REAL POTENTIAL SURF.I!,AG. POTENTIAL 
YD RD AD 

1.11 1.29 0.78 

2.046 1.25* 1.00* 

l.OG+ 1.25* 1.0* 

3.OG* 1.25* 0.9B* 

4.9G 1.25; 0.988 

3.666 1.25* 1.00: 

10.80 1.15 o.ua* 

10.26~ 1.25* 1.00* 
9.6 1.25* 0.48* 

4nE-J) V R A 

FE 0.89 
FE 0.98 
FE 1. 
FE 1. 

FE 1.5 

43.57 1.24 0.58 
42.75 1.258 0.65* 

53.t 1.25; 0.6; 

43. l-25* 0.65* 
u9.7 1.25* 0.42 

FE 2.01 

FE 2.5 
PB 2.96 

47.4U 1.25* 0.65* 

39. 1.u5* 0.35 

51.1 1.21 0.61 

FE 3.01 

FE 3.2 
FE 3.7 
PE 3.95 
FE 3.99 

48.56 1.25* 0.658 

08.3 1.258 0.65* 

42. (.46* 0.35* 

53.8 1.16 0.63 

47.86 1.25* 0.658 

FE a. 

FE 4.1 
FE 4.56 

FE 5.96 

39. *.45* 0.35 

50. :-::' o*65* 49.2 
50.57 1:19 

0.61 

0.71 

FE 7. 
FE 7. 
FE 7.05 

FE 8.05 
FE 9.0 

39. 1.u5* 0.35 

U5.5 1.25* 0.658 

46.7 1.24 0.66 
u9.3 1.23 0.6U 

50.89 1.20* 0.658 

FE 14. 

FE 2U. 
44. 1.258 0.65* 

40. 1.258 0.7c* 

56FE 0.98 

56FE 1.0 
56FE 1.37 

56FE 1.71 

56PE 1.81 
56PE 1.95 

u5.9 1.3; 0.33 

U6.6 1.25* 0.4 

50.96 1.20* 0.558 

53.79 1.20* 0.55* 

46.11 1.241 0.631 

47. 1.27 0.65; 

56FE 2.01 
56FE 2.65 
56FE 3.0 
56PE 3.26 
56FE 24. 

52.00 1.15 0.65* 

U9.56 1.20* 0.65* 

52. 1.25* 0.4 

u9.29 1.20* 0.65* 

38.9 1.25* 0.65: 

co 0.90 
co 1.46 

co 1.5 
CD 2.00 

CO 2.47 

44.00 :z* 0*62* 45.3 . 0.57 

u9. 
U5.5 E' o-62 0.59 

18.8 1:2u 0.65 

co 3.00 

CO 3.49 

co 3.7 
CO 4.00 
co 4.56 

CO 6.09 

ue.7 1.23 0.63 

48.9 1.22 0.65 

12. 1.46* 0.35* 
49.3 1.22 0.65 

U8.3 1.23 0.65 

50.3 1.20 0.67 

co 7.05 

CO 8.05 
co 9.0 

49.1 1.22 0.66 

51.3 1.19 0.66 

50.48 1.20* 0.65* 

59co 1.95 
59co 14. 

59co 14.3 

47. 1.27 0.65* 

42.7 1.25* 0.65; 

43.42 1.25* 0.65+ 

NI 0.85 

"I 1. 
NI 1.5 

46.00 1.24 0.628 

53.; l-25* 0.6* 
47.1 1.25* 0.40 

WI 3.00 

131 3.2 
NI 3.2 
NI 3.49 
WI 3.7 

53.2 1.18 0.64 

48.4 1.25* 0.65* 
ue.u* 1.258 0.65* 

5u. 1 1.14 0.66 
42. l.U6* 0.358 

WI 4.00 53.11 1.15 0.67 
II 4.56 50.0 1.17 0.72 
111 6.09 48.5 1.21 0.73 

II 1.05 51.5 1.18 0.71 

WI 8.05 45.7 1.25 0.60 
NI 9.0 51.U2 1.20* 0.65* 

NI 14. uu. 1.25* 0.65 

58NX 2.01 
58llI 2.65 
5BNI 3.26 

50.0 1.201 0.65; 
u9.1 1.201 0.70* 

52.0 1.19 0.658 

C" 0.85 

co 1. 
CU 1.46 
cu 1.5 

CO 2.00 
C" 2.47 

40.66 1.261' 0.621 

53.* 1.2511 0.68 

(17.9 1.27 0.67 

50.1 1.251' 0.56 

47.1 1.28 0.61 

49.1 1.23 0.69 

Y  

7.8 

5.88 

7.8 

7.0 

2. 

5. 

6.09 

6.09 

RN AN 

1460 52 2 GIL65 

s2 15 BEY56 
3330 1660 52 2 ROL71 

10.* 1.25* 0.65, 

20.* 1.25; 0.6* 

10.* 1.25* 0.651 
10.; 1.25, 0.42 

10.* 1.25* 0.65* 

8.0s 1.21 0.61 

10.* :.E: 0.65; 
cl.08 . 0.65* 

1.458 0.35 

1.46* 0.35* 

1.u5* 0.35 

1.858 0.35 

1650 Sl 2 GIL65 
S P 2.6.7 ZIJ72 

1s - 3u90 1480 s2 

3450 1480 52 1560 51 : 

52 15 

53 

3430 1540 s2 2 

3500 1560 S2 

s2 

s2 
3360 1510 52 

3310 lU60 52 

Sl 5 

s2 

52 16 

2801 1500 s 6.14 

S 10 

3225 1828 Sl 2 

3065 1697 Sl 2 

Sl 9.2 
S2P2 2 

3538 1688 St 2 

36112 1475 Sl 2 
S 10 

3608 1568 Sl 2 

1163 S2P2 7 

SlP2 5 

3540 1770 s2 2 

3305 Sl 10 
3u90 1740 52 2 

3420 1830 s2 2 

3450 1650 52 2 

3450 1680 52 2 

3530 1580 s2 3500 1610 52 :' 

3540 1630 52 2 
3530 1540 s2 

3540 1520 52 
3360 1460 52 

Sl 5 

SlPl 2 

1224 s2 
2500 1260 52 

3149 

SlP3 5 
2 5.12 

Sl 10 

3270 1570 52 2 

S P2 6,2 
SP 6.2 

3380 1510 S2 2 
3530 1580 s2 15 

3360 1480 s2 2 

3600 1610 52 2 

3680 1640 S3 

3450 1590 52 

3590 1580 53 
Sl 5 

Sl 

3430 1770 51 2 

3660 1630 ~2 2 

3290 1950 s2 2 

SlP3 5 
2 5.12 

3530 1690 Sl 2 

3115 51 10 

3360 1790 S2 2 
3390 1830 52 2 

HAC59 

HOL7 1 
GIL65 

MY56 

85058 

HOL7 1 
AOL71 

REY56 
BJ058 
HOL7 1 

HOL71 
VEL74 

BJOSB 
STU62 

UAD64 
BAR68 
TSU69 
TSU69 
TO173 

BRE6U 

TSU69 
TSU69 

BAR68 

TSU69 
PIC65 

COX72 

SOL7 1 

KORCB 
HOL7 1 

HOL7 1 

A017 1 

HOL71 
bAC59 

BOL7 1 
HOL71 
HOL71 

AOL71 

HOL71 
VEL74 

BRE64 
PIC65 

ERR67 

~0x72 

~0062 
KOR6B 

ROL71 
21572 

ZIJ72 
HOL71 

MAC59 

HOL71 

HOL71 
VIOL71 

ROL71 
HOL71 

VEL74 

CL167 

TSU69 
TSU69 
TSU69 

COX72 

A0062 
EOL7 1 
KQR6B 
HOL71 
AOL71 

9.84 
10.56G ::;:* i:",",: 

0.0; 1.16 0.63 
10.* 1.25* 0.65; 

7.6 1.25* 0.9fl* 

11.19 1.16 o.uLl* 
10.67 1.14 O.UB* 

9.5 1.25* 0.658 

0.0; 1.25 0.61 
a-o* 1.19 0.71 

9.5G 1.25* 0.98* 

10.46 1.2U 0. be* 

10.45 1.20 0.40* 

9.90 1.25* 0.478 

1l.G 1.258 0.99: 

ll.G 1.258 l.OO* 

5.OG 1.3* 0.98* 

9.33 1.208 0.50* 

8.61 1.20* 0.508 

15.1 1.264 0.255 

7.6 1.27 0.9e* 

8.6 1.25* 0.65* 
B.O* 1.24 0.66 

ll.0* 1.23 0.64 
6.0 1.018 0.65* 

8.3 1.258 0.65* 
7.4 1.25* 0.708 

1.45* 0.6* 
10.0* 1.208 0.558 

10.0* 1.208 0.55* 

14.6 1.241 0.631 
9.5 1.27* 0.658 

10.0; 1.15 0.65* 
lO.O* 1.20; 0.65: 

lO.O* 1.20* 0.65* 

3.6 1.25* 0.65+ 

7.59 1.15 0.30* 

0.56 1.20* 0.501 
1.45* 0.6* 

7.16 1.20* 0.50* 
9.56 1.25* 1.00* 

14.00 1.26* 0.75 

8.69 1.34 o.ul3+ 

12.56 1.25: 0.98* 

9.35 1.36 O.UB* 

11.78 1.22 o.ue* 

9.97 1.2u o.ue* 

11.70 1.20 0.4e* 

10.62 1.15 0. ue* 

11.17 1.20 0. ue* 

10.27 1.13 0.48; 

10.22 1.11 o.ue* 

lO.OU 1.17 0.488 

9.88 1.25* O.U7* 

7.6 1.27 0.988 

7.56 1.25* 1.00* 

7.17 1.25* 0.479 

10.00 1.26* 0.62* 

8.08 1.34 0.57 

10.* 1.25* 0.62 
e.o* 1.32 0.59 

a.o* 1.24 0.65 

8.0* 1.23 0.63 
B.O* 1.22 0.65 

8.08 1.22 0.65 

e.o* 1.23 0.65 
8.08 1.20 0.67 

6.08 1.22 0.66 

8.08 1.19 0.66 
5.9 1.01* 0.65* 

9.5 1.278 0.65* 

13.1 1.25* 0.65* 
7.5* 1.25; 0.65* 

1.468 0.35* 

18.00 1.24 0.50* 
7.068 1.25* 1.0* 
3.56 1.25* 0.9l3* 

6.00 1.24 0.62* 
20.* 1.25* 0.6* 
10.* 1.25, 0.40 

e.o* 1.18 0.64 
e.o* 1.12* 0.65* 
8.2 1.12 0.09 

e.o* 1.14 0.66 

8.68 1.22 o.ce* 

9.6 1.25; 0.4e* 
9.6* 1.25* O.UB* 

8.37 1.11 o.ue* 

1.46* 0.35* 

a.77 1.16 o.oa* 
10.09 1.15 o.ue* 
10.07 1.20 0. ue* 

11.3 1.18 0. ue* 

9.16 1.29 0.488 
9.80 1.25* 0.47* 

10.7G 1.25* 0.988 

5.67 1.20* o.so+ 
5.99 1.20* 0.47* 

6.72 1.19 0.478 

e.o* 1. 15 0.67 
0.0; 1.17 0.72 

0.0* 1.21 0.73 

e.o* 1.18 0.71 
B.o* 1.25 0.60 

5.3 1.01* 0.658 

9.7 1.25* 0.65 

10.0* 1.20; 0.658 
10.08 1.20* 0.701 

10.0* 1.19 0.65* 

16.44 1.25 0.50* 
7.068 1.25* 1.0* 

a.15 1.26 0.40; 

8. 1G l-25+ 0.988 

10.19 1.24 0.40+ 

9.u2 1.18 o.uB* 

6.60 1.26* 0.62* 
20.8 1.25* 0.6* 

8.0; 1.27 0.61 
10.8 1.25; 0.56 

8.0; 1.28 0.61 
e.o* 1.23 0.69 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PERE? Optical-Model Parametrrs. 1954- 1975 

TABLE I. Optical-Model Parameters Neutrons 

SPIN-ORBIT POTENTIAL ST SR FIT NOTE REF. 
VS" RSO AS0 

VOL.IRAG. POTENTIAL NUCLIDE ENERGY REAL POTENT IAL 
(#Et') V R A 

3.00 48.6 1.24 0.67 

3.2 47.9 1.25* 0.65, 
3.s9 47.9 1.25 0.68 

3.7 u2. 1.u5+ 0.35* 

Y Rli AU 

1.45* 0.358 

SURP.IMAG. POTENTIAL 
WD RD AD 

9.73 1.20 0. ut3* 

8.3 1.25* O.W* 

9.98 1.19 0.40* 

e.o* 1.24 0.67 

8.0' 1.12+ D.65* 

0.0* 1.25 0.68 
6.26 

1:24 
1.23 

1.23 
1.24 

1.22 

1.25; 

0.69 10.19 1.20 0.4tl* a.o* 1.24 0.69 
0.71 9.90 1.20 0.40* 8.00 1.23 0.71 

0.69 10.10 1.20 D.48* 8.0% 1.23 0.69 
0.67 9.93 1.18 o.uEz* a.o* 1.24 0.67 
0.68 10.11 1.18 0.4a* tl.o* 1.22 0.68 

0.65; ll.G 1.25* 0.9e* 8.3 1.25* 0.65* 

1.25; 0.608 10-u 

1.20* 0.65* 10.8 
1.20* 0.65* 11.4 

1.20* 0.65* 11.9 

1.208 0.658 12.2 
1.20* 0.65* 12.8 

1.25* 0.60: 

1.20* (I.658 
1.208 0.659 

1.20* 0.65* 

;.;;: 0.65: 
0.65* 

3.6* 1.258 0.60* 

3.6* 1.258 0.60* 
3.6* 1.25* C.608 

3.6* 1.25+ 0.60* 

3.6* 1.20* 0.65* 
3.6* 1.208 0.65* 

CU 
Cll 
CU 
CU 

CU 
CO 
C” 
CU 
CD 
CO 

4.00 47.4 

4.56 48.0 

6.09 U7.8 
7.05 41.9 

8.05 47.5 

14. 4u. 

CU 
Cfl 
CO 
CO 
CO 
CL! 

99.4 23.9 

111.5 25.1 
121.4 23.1 

131.0 21.1 

142.1 19.4 
151.9 18.1 

64CU 15. 43.7 1.251 0.65* 10-G 1.25* 1.00* 9.1 1.25* 0.65* 

ZN 0.87 
ZN 1. 

ZN 1.5 
ZN 2.47 

ZN 3.00 

ZN 3.2 
ZN 3.49 
2N 3.7 

ZN 4.00 
ZN 4.1 

ZN 4.56 

ZN 6.09 

ZN 7.05 

ZN 8.05 

65ZN 14. 

50.00 1.26* 0.62* 

53.; 1.25* 0.6* 

u7.4 1.25; 0.51 
56.3 1.16 0.65 

52.5 1.19 0.67 

8.00 1.26* D.62* 

20.8 1.25* 0.6; 

46.6 1.25, 0.65* 

50.2 *.22 0.68 
42. 1.45* 0.35* 6.30 

50.0 1.21 0.68 
50. 1.25* 0.65* 

49.3 1.22 0.68 

1.45* 0.35* 

51.2 1.19 0.67 
48.8 1.21 0.69 

49.4 f.20 0.70 

42.9 1.258 0.65* 

20.00 1.26* 0.75 

7.069 1.25* 1.0; 

12.66 1.25* 0.98* 
10.65 1.19 0.488 

10.75 1.18 0.4tl* 

6.6 1.258 0.48* 

10.81 1.20 0.488 

10.88 1.20 0.40: 
7.6 1.25* 0.98; 

10.86 1.21 0.40* 

10.99 1.19 0.488 
10.66 1.22 0.488 

10.80 1.19 o.ua* 

9.26 1.25; 1.00; 

AS 8.05 49.0 1.22 0.67 

SE 0.83 52.89 1.25 0.62: 

9.73 1.17 0.40* 

20.00 1.25 0.50* 

10.* 1.25* 0.51 
8.0; 1.16 0.65 
a.o* 1.19 0.67 

a.o* 1.12* 0.65* 
8.0* 1.22 0.68 

l3.0* 1.21 0.68 
9.5 1.258 0.65* 

8.08 1.22 0.68 

e.o* 1.19 0.67 
l3.0* 1.21 0.69 

a.o* 1.20 0.70 

12.7 1.25* 0.658 

t3.0* 1.22 0.61 

3.51 1.25 0.62* 

SR 3.2 49.5 1.25* 0.65* 

SR 3.2 49.5* 1.258 0.65* 

SR 14.8 44.2 1.258 O-65* 
::i* 

1.25* 0.48* 

1.258 0.46* 
10.3 1.25* 0.47* 

8.08 1.12; 0.650 S Pl 6,2 

9.1 1.21 0.55 S P 6.2 
6.0* 1.25* 0.65* 52 

P 0.89 48.85 1.26* 0.62* 15.74 1.26* 0.50* 10.80 1.2e.t 0.628 

89P 1.45 47.9 1.25, 0.65: 3.4 1.25* 0.46* 

t39P 2.35 49.7 1.25* 0.65* 5.5 1.25* 0.468 

89Y 3.20 48.4 l-25* 0.65* 5.9 1.25* 0.46* 

89Y 3.67 51.4 1.258 0.65* 6.0 1.25* D.46* 

699 6.04 46.7 1.25* 0.65* 6.9 1.25* 0.46* 

ZR 0.88 

ZR 1. 

ZR 1.5 
ZR 2.5 
ZR 3.2 

ZR 3.2 

51.00 1.23 0.62* 

50. 1.25* 0.65* 

46.7 1.25, 0.74 

45. 1.33* 0.5 
49.1 1.25* 0.65* 

u-5 

4.5 

4.5 

4.5 

1.33* 0.5 

8.00 1.32 0.50* 

5.OG* 1.25* o-98* 

5.2G 1.25* 0.98+ 

5.9 1.25* 0.48* 
5.9* 1.25* 0.48* 

4.00 1.23 0.62' 

10.* 1.25* 0.658 

lD.* 1.258 0.74 

0.0* 1.12* 0.658 
6.5 1.20 0.29 

ZR 4.1 

ZR 4.1 
ZR 7. 
ZR 1. 

ZR 7. 

ZR 14. 

49.1s 1.258 0.65; 

45. 1.33* 0.5 

50. 1.25* 0.65* 

45. 1.33* 0.5 

45.5 1.25* 0.65s 

1.33; 0.5 

1.33* 0.5 

1.11 0.80 

7.6 1.258 0.98; 

9.5G 1.25* 0.98* 

10.36 1.25, 0.988 

6.7 1.30* 0.47* 

17.66 1.39 0.66 
6.7 1.30* 0.47* 
6.7 1.308 0.47* 

9.5 1.25* D.65* 

56. 1.11 0.00 
41.3 1.25* 0.62 

8.6 1.25; 0.65* 
0.4 1.11 0.80 

9.6 1.25* 0.62 

5.5* 1.25; 0.65, 

3400 1760 Sl 2 HOL71 

S P 2.6.7 21572 
1820 Sl 2 HOL7 1 
1750 52 15 flAC59 

3550 
3650 

3700 

3790 
3810 

3760 
3580 

1810 s2 2 HOL71 

HOL71 

HOI.71 
HOL71 
HOL71 

BJO58 

SCH68 
SCH68 

SCR68 
SCH68 

SCH68 
SCH68 

PIC65 

1790 s2 2 
1700 s2 
1620 52 
1570 52 

Sl 

11 

11 

11 
11 
11 

726 11 1366 

90ZA 1.5 U8.3 1.25* 0.65, 

91ZR 0.98 47.9 1.3* 0.79 

92ZR 1.5 48.3 1.25' 0.65* 

94ZR 1.5 48.3 1.25+ 0.65* 

5.5* 1.25* 0.65* 
5.5* 1.258 0.65* 

NB 0.88 51.00 1.25 0.62, 12.00 1.25 0.50* 4.00 1.25 0.62* 

NB 1.5 46.9 1.25* 0.76 8.66 1.25* 0.988 10.8 1.25* 0.76 
NE 8.05 UJ3.8 1.22 0.68 9.76 1.13 0.488 8.08 1.22 0.68 

10 0.86 52.00 1.27 0.628 

IO 1. 53.* 1.25* 0.68 

tlo 1.0 46.0 1.26* 0.62* 

10 1.5 41.3 1.258 0.74 

16.00 1.27 0.509 
7. DG* 1.258 1.0; 

:::G 
1.35+ 0.5* 
1.25; 0.98* 

6.00 1.27 0.62* 
20.* 1.25; 0.6* 

10.* 1.25* 0.74 

ll0 3.2 
HO 3.2 

"0 8.05 

48.2 1.25+ 0.65* 

48.28 1.258 0.65s 
48.11 1.21 0.68 

6.8 1.258 o-48* 0.0; 1.12* 0.65* 
6.8* 1.25* 0.48* 7.3 1.19 0.23 
9.78 1.14 o.ua* e.o* 1.21 0.68 

138U Sl 

SlPl 5 
2 5.12 

Sl 10 
1690 Sl 2 
1780 s2 2 

S P 2.6.7 
1850 S2 2 
1790 s2 15 

1820 Sl 2 
53 

1830 s2 2 

1680 S2 
1670 S2 

1620 S2 

1350 52 

COX72 

HO062 

KOR68 
HOL71 

HOL71 

3234 

2970 
3190 

ZIJ72 
HOr.71 3UlO 

3680 
3510 

3640 

RAC59 

HOL7 1 
65058 

KOL71 

HOL71 
HOL71 

HOL71 

PIC65 

3590 

3710 

3620 

3790 1610 S3 HOL71 

SlPl 5 COX72 

ZIJ72 

ZIJ72 
KU172 

SlPl 5 

S 2 

COX72 

TOY69 
TOY69 

TOY69 
TOY69 

TOW69 

s2 2 

5 2 
S 2 
S 2 

SlPl 5 COX72 
7360 2400 Sl- 15 

5559 Sl 10 

GIL63 

KOR68 
BE956 
ZIJ72 

ZIJ72 

s2 15 

S Pl 6,2 
SP 6.2 

52 15 

s3 
s3 
s2 

s2 

BEY56 
RJO58 

BEY56 
BJOSB 

JAS58 

CL1167 

ICD74 
nAD64 
ICD74 

HCD74 

Sl 

Sl 5 
2973 5 6.14 

51 5 
Sl 5 

7101 

SlP2 5 COX72 
s2 10 KOR68 

1840 53 AOL7 1 
5662 
4040 

SlPl 5 
3 5,12 

s2 5 
Sl 10 

CO172 
ii0062 
51167 
KOE68 

ZIJ72 

ZIJ72 
80X.7 1 

5779 

4050 

S P2 6,2 
S P 6.2 

1850 s3 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954- 1975 

TABLE I. Optical-Model Parameters Neutrons 

SPIN-ORBIT POTENTIAL ST SR FIT NOTE REF. 
vso Il.50 w 

VOL.IIIAG. POTENTIAL 
Y RN AU 

NOCLIDE ENERGY REAL POTENT IAL 
(HEV) V 

92no 1.5 48.3 
94llo 1.5 U8.3 
9610 1.5 U8.3 

10010 1.5 48.3 

R A 
SORF.IRAG. POTENTIAL 

"D RD AD 

6.7 1.30* 0.47* 
6.1 1.308 0.47* 

1.25* 0.63; 
1.238 0.638 
I.258 0.658 
1.25, 0.63* 

3.5* I.258 0.65* Sl 3 ICDl4 
5.5* 1.25* 0.63* Sl 5 ICD74 
5.58 1.238 0.654 Sl 5 KCD74 
3.5* I.238 0.65* Sl 5 ICD74 

AG 0.86 47.39 
AG 1.5 P7.5 
AG 3.2 46.4 

1.26+ 0.628 

lOBAG 14.5 43.7 1.258 0.65* 

7.13 1.26* 1.u3 3.44 1.26* 0.62; SlPl 3 CoX72 
14.80 1.25; 0.98; 10.* 1.23; 0.16 5854 Sl 10 ROE68 
7.7 1.23* 0.468 e.o* 1.12* 0.65* S P 2,6.7 21572 

IO.80 1.25* 1.00* 8. 1.23* 0.63* 1789 s PIC65 

CD 0.81 47.00 1.26* 0.628 
CD 1. 53.* 1.258 0.69 
CD 1. 48. 1.23* 0.651 

10.00 1.26* 0.50* 
7.OG* 1.23* 1.0* 
5.OG* 1.23* 0.98* 

4.00 I.268 0.62* 
20.* l-25* 0.6+ 
10.: 1.25; 0.65* 

8.0* 1.12* 0.65* 

SlPl 5 CoX72 
2 5,12 Ho062 

7220 1830 S2 13 GIL63 

CD 3.2 44.5 1.258 0.63* 
CD U.1 50. 1.25* 0.63* 
CD 8.05 89.5 1.20 0.68 
CD 14.6 40.3 1.338 0.6; 

10.1 1.25* 0.481 
9.3 1.23* 0.65* 
8.0* 1.20 0.68 

8.G* 1.33* 0.970* 

S P 2.6.7 z1J72 
S3 B;038 

3970 1990 S2 HOL71 
3000 1900 52 85036 

CD 99.4 23.9 1.25; 0.60* 10.4 1.25* 0.60; 3.6* 1.25* 0.6W 11 ScE68 
CD 111.3 25.1 1.20* 0.658 10.8 1.20; 0.658 3.68 1.25* 0.60* 11 SC868 
CD 121.4 23.1 1.20; 0.63' 11-U 1.20; 0.65* 3.6* 1.25+ 0.60* 11 SCA68 
CD 131.0 21.1 1.208 0.638 Il.9 1.20* 0.658 3.6* 1.25* 0.6W 11 SC868 
CD 142.1 19.4 1.208 0.63* 12.2 I.209 D.65* 3.6* 1.20* 0.65* 11 ScH6B 
CD 131.9 18.1 1.20; 0.65* 12.8 1.20* 0.65; 3.6* 1.20* 0.65* 2170 1092 11 SCA68 

112CD 0.98 44.5 1.3* 0.6E 9.9G 1.3* 1.00 6840 2336 8 6.14 NAD64 

IN 1.5 48.3 1.25+ 0.64 
IN 3.00 46.4 1.26 0.65 
IN 3.49 u5.1 1.27 0.63 
IN 4.00 43.5 1.28 0.65 
IN U.56 U6.5 1.27 0.63 

KOR68 
HOL71 
HOL71 
HOLll 
HOL7 1 

IN 7.05 49.5 1.20 0.69 
IN 8.05 46.0 1.2u 0.66 

7.3G 1.258 0.98; 10.* I.258 0.64 6032 Sl 10 
8.03 1.25 0. us* 8.0* 1.26 0.65 4530 2140 Sl 2 
7.90 1.26 0.48* 8.0; 1.27 0.65 4340 2210 s2 2 
7.86 1.24 0.48* e.o* 1.28 0.65 4180 2230 52 
1.99 1.23 o.ua* a.0* 1.27 0.65 4100 2250 52 

8.68 1.25 O-48* e.o* 1.20 0.69 3870 2020 S2 
8.15 1.26 O.U8* 8.0* 1.24 0.66 u150 1930 52 

ROL7 1 
HOL71 

SN 0.86 46.00 
SW 1. U8. 
SN 1.0 93.5 
SW 1.5 48.2 

1.28 0.628 
1.25; 0.63* 
1.25* 0.62; 
1.25* 0.58 

10.00 1.28 0.50* 
$.OG* 1.25; 0.98; 
8.G 1.351 0.58 
5.9G 1.25* 0.988 

u.00 1.28 0.62* 
IO.8 1.25* 0.65* 

to.* 1.25* 0.58 

COX72 
GIL63 
SK167 
KOR68 

SN 2.5 
SN 3.2 
SW 3.2 
SN 4.1 
SW 7. 
SN 7. 

SN 14. 
SN 24. 

116SN 24. 

119SN 0.98 

46. 
47.2 
47.2* 
46. 
46. 
45.5 

uu. 
40. 

40. 

1.35; 0.4 
1.25* 0.63* 
1.25* 0.65* 
1.35* 0.4 
1.359 0-u 
1.25; D-65* 

4.6 1.33* 0.4 

4.6 
4.6 

1.35* 0.w 
1.35+ 0.4 

10.3 1.23* O.IIB* 8.0, 1.12* 0.65* 
10.5* 1.258 O.U8* 4.2 0.82 0.63 

9.50 1.25* D-98* 

11.0 1.25* 0.988 
1l.G 1.25. 1.00, 

7.36 1.25* 1.00* 

8.40 1.3* 1.06 

8.6 l-25* 0.65; 

8.3 1.25* 0.65; 
7.4 1.25; 0.70* 

9.4 1.25* 0.658 

SlPl 5 
6750 1690 Sl 15 

Sl 5 
6023 51 10 

53 15 
S P2 6.2 
SP 6.2 
52 
s2 
52 

BET36 
ZIJ72 
ZIJ72 
BEI 
BEY36 
BJ058 

1.25; 0.65* 
1.25* 0.70, 

1.25* 0.658 

1.38 0.75 

2.3 1.238 0.65: 

43.9 

s2 BJOSB 
Sl 16 STU62 

1808 S2P2 7 PIC65 

7064 2536 S 6.14 l(AD64 

SB 0.87 
SB 1.0 
SB 1.5 
SB 3.2 
SB 8.05 

48.00 
45.0 
47.1 
45.8 
46.3 

1.27 

I.251 

0.62* 

0.71 
1.23, 0.62* 

1.251 0.65: 
1.23 0.66 

8.00 1.37 

7.20 

0.50* 
8.G 

l.25* 
1.33* 0.5* 

0.988 
11.4 1.258 O.U8* 
8.49 1.29 O.UB* 

5.00 1.27 0.62; 

10.* 1.25; 0.71 

SIP1 5 
s2 3 

COX72 .~ 
SII67 

6479 Sl 10 KOU68 
S P 2.6.7 ZIJ72 

Ul70 2030 S2 AOL71 

TE 1.0 uu.5 1.251' 0.628 8.G 1.35* 0.3; 
TE 3.2 U6.8 1.231' 0.65+ 7.9 1.231 0.48+ 8.0; I.128 0.65* 

s2 5 SRI67 
S P 2,6,7 ZIJ72 

0.89 
: 1.5 

96.00 1.26+ 0.00 10.00 1.26* 0.73 2.00 1.26* 0.80 
U4.8 1.25e 0.78 8.36 1.25* 0.981 10.* 1.25* 0.78 6672 

S2P3 5 COX72 
Sl 10 KOR68 

cs 0.88 u4.00 1.261' 0.80 6.00 1.26* 1.25 6.00 1.26* 0.80 SlP3 5 COX72 

BA 0.88 
BA 3.2 
BA 3.2 

U6.00 I.261 0.628 10.00 1.26* 1.00 
47.2 l-25* 0.65* 8.7 1.23; 0.4a* 
47.2* 1.25" 0.65+ 8.79 1.25* 0.488 

12.00 1.26* 0.62* 
0.0; 1.128 0.651 
8.9 1.30 0.27 

S2P2 5 COX72 
S Pl 6.2 ZIJ72 
S P 6.2 21572 

LA 1. 

139LA 0.98 

CE 0.87 
CE 1. 

IUOCE 0.98 

uu. 

40.8 

45.91 
48. 

43.4 

1.25'1 0.65; 

1.3* 0.80 

3.OG* 1.258 0.981 

2.56 1.3' 1.67 

10.* 1.258 0.65* 7230 1320 S2 15 GIL63 

7920 2213 S 6,14 MAD64 

1.26~1 0.62* 14.47 1.3u 1.00 
1.25'@ 0.658 3.0G* 1.25, 0.98* 

I.39 0.63 2.26 1.38 1.96 

17.49 I.268 0.62* 
10.; 1.25; 0.638 

S2P2 5 FOX72 
6850 2240 52 15 GIL63 

7106 2304 S 6,14 SAD64 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 19% 1975 

TABLE 1. Optical-Model Parameters Neutrons 

SPIN-ORBIT POTENTIAL ST SR FIT NOTE REP. 
vso RSO AS0 

VOL.IflAG. POTENTIAL SORP.IllAG. POTENTIAL 
II RU AU UD RD AD 

6.00 1.26* 1.00 
3.OG* 1.25+ 0.9&T* 

3.56 1.3* 1 .-lb 

RUCLIDB ENERG? REAL POTENTIAL 

WV) 

PR 0.88 
PR 1. 

14lPR 0.98 

V 

u4.00 

48. 

R r 

1.26, 0.80 
1.25* 0.65* 

1.39 0.76 

6.00 1.2fi* 0.80 
10.e 1.258 0.45* 

41.3 

SIP3 5 COX72 
6970 2350 si 15 GIL63 

7957 2908 s 6.14 BAD64 

ND 1. 46. 1.25* 0.65* 10.* 1.25* O-65* 

144ND 0.98 48.2 1.3* 0.35 

5. oG* 1.25* 0.98* 

6. 36 1.38 0.98 

7210 3220 52 15 GIL63 

5905 2315 S 6.14 HAD64 

51 1. 46. 1.25; 0.658 5.06* 1.25; 0.984 10.8 1.258 0.65* 
sn 1.5 43.1 1.25* 0.72 13.46 1.258 0.98* 10.* 1.25* 0.72 

15osn 0.98 41.0 1.3, 0.73 6.56 1.3* 1.28 

7160 2860 51 15 GIL63 
6802 31 10 KOR6R 

7781 3315 S 6.14 UADb4 

GD 1. Ub. 

157GD 0.98 40.3 

1.25; 0.658 

1.3; 0.62 

s.OG+ 1.25* 0.988 10.* 1.25* 0.65; 

20.46 1.3+ 0.9s* 

7590 3430 s2 15 GIL63 

6740 2817 S 6.14 UADb4 

DY 1. 44. 

162DY 0.98 41.0 

1.25: 0.65; 5.06* 1.25* 0.98+ 

1.3* 0.56 18.66 1.3* 0.95 

10.; 1.25* 0.65+ 7620 3100 S2 15 GIL63 

6714 2689 s 6,111 WAD64 

HO 1. 43. l-25* 0.658 7560 2860 S2 15 GIL63 

165HO 0.35 
165HO 0.35 

165HO 0.98 
165HO 1.0 

165fiO 1.0 

40.* 

45.9 

40.2 
40.; 

45.75 

1.25; o.e2* 

1.254 0.69* 
1.38 0.55 
;.;;r o.tlz* 

o-69* 

5.OG* 1.25; 0.981 

lb.* 1.25* 0.47* 
3.48 1.25* 0.47* 

37.26 1.3* 0.74 
lb.* 1.25* 0.47* 

10.8 1.25* 0.658 

7.* 1.258 0.828 

7.3: 1.25* 0.698 

7.* 1.25* o.az* 

7.3* 1.25* 0.69+ 

s2 13 UEA71 

51 8,13 HEA 1 
2385 S 6.14 IADb4 6284 

3.45 1.25* 0.478 
s2 li UEA71 
Sl 8.13 ME471 

ER 1. 44. 1.25* 0.65* 10.8 1.25* 0.65* 

167ER 0.98 40.3 1.3* 0.64 

5.OG* 1.25* 0.98* 

23.96 1.3, 0.93 

7870 3430 s2 15 GIL63 

6793 3005 S 6.14 KADbU 

YB 1. 44. 1.25* O.bS* 
YB 1.5 42.9 1.25* 0.72 

5.OG* 1.25* 0.98* 
16.76 1.25* 0.9a* 

22.86 1.3; 0.95 

10.* 1.25* 0.65* 7820 3520 52 15 GIL63 
10.; 1.25* 0.72 6947 s2 10 KORb8 

173YB 0.98 37.7 1.3* 0.72 7182 3380 S 6,14 HAD64 

HP 8.05 45.2 1.22 0.66 6.74 1.26 0.40* &l-o* 1.22 0.66 4510 2220 53 HOLll 

TA 0.88 
TA 1. 

TA 1.5 
TA 7. 

181TA 0.41 

16lTA 0.72 
18lTA 0.98 

181TA 1.10 

18lTA 2.47 

40.00 1.26* 0.628 20.00 1.2r5* 1.20 8.00 1.2fi* 0.629 S2P2 5 CO172 
42. 1.25* O.bS* 5.OG* 1.258 0.9e* 10.8 1.25; O.bS* 7990 3540 53 15 GIL63 

41.6 1.25* 0.79 15.36 1.258 0.98+ 10.3 1.25* 0.79 7471 52 10 KORb8 
45.5 1.25* 0.65* 9.5G l-25* 0.98* 8.6 1.25* 0.65* s2 85058 

43.8 1.33 0.64 12.16 1.33 1.08 

43.8 1.33 0.64 12.1G 1.33 1.0* 

69.1 0.88 1.00 20.2 0.88 1.00 

43.8 1.33 0.64 12.16 1.33 1.0* 

45.0 1.25' 0.65* 13.9 1.25; 0.4a* 

7.0* 1.33 0.64 
7.0* 1.33 0.64 

7.0* 1.33 0.64 
b-o* 1.25* 0.65* 

Sl lo,13 AUEb4 
Sl 10.13 AUE64 

7364 4381 s 6.14 RADb4 
s2 10. 13 AVEb4 

7010 3340 s 1 HOL70A 

18lTA 3.00 45.0 1.25+ 0.65* 13.0 1.25* 0.48* b.o* 1.258 O.bS+ 6850 3280 S 1 HOL70A 
181TA 3.49 44.9 1.25* 0.65+ 12.6 1.25* 0.48* b.O* 1.25* 0.658 6680 3230 S 1 HOL7OA 

18lTA 4.56 44.8 1.25, 0.65* 11.5 1.25* O.UB* 6.0* 1.258 0.65* 6210 3030 5 1 ROL7OA 

181TA 6.09 44.7 1.258 O.bS+ 11.0 1.25* 0.4B* 6.08 1.25* 0.65* 5550 2870 S 1 AOL70A 
1tllTA 7.04 44.6 1.25* 0.658 11.0 1.25* 0.488 b.O* 1.25* 0.658 5350 2830 S 1 HOL70A 

18lTA 8.05 44.5 1.25, 0.65; 10.6 l-25* 0.48* b-o* 1.25* 0.658 5210 2750 S 1 HOL70A 

Y  0.40 
" 0.79 
Y 0.87 
" 1.25 
u 1.5 
H 3.2 

Y 4.1 

184Y 1.37 
184Y 1.5 

184Y 2.01 

43.8 

43.8 
44.00 
43.8 

42.5 
50.4 

Sl 10.13 AUEb4 

51 10.13 AUEb4 
S2P2 5 COX72 
s2 10.13 AWE64 

7177 s2 10 RORb8 
1.25* 0.65* 

13.26 1.318 1.0* 
13.26 1.318 1.08 

20.00 1.28 1.25 
13.26 1.31* 1.0* 

21.56 1.25* 0.98+ 
9.3 1.258 0.48* 

7.0* 1.31* 0.49 

7.08 1.318 0.49 
9.00 1.28 0.62* 

7.08 1% o-4g 10.* . 0.87 
8.0* 1.12* 0.65* 

9.5 1.25* 0.65* 

lO.O* 1.201 O.bS* 

10.8 1.25* 0.65 
10-o* 1.20* 0.658 

S P 2.6.7 ZYJ72 

50. 

57.66 
45.3 

46.79 

1.258 0.65, 

1.20* 0.658 
1.25* 0.65 
1.208 0.65* 

1.6 1.25; 0.9fl* 

7.71 1.208 0.70* 

20.36 1.258 0.98* 

10.06 1.20* 0.701 

53 SJOSS 

Sl 2 TS1169 
6276 52 10 KORb8 

s2 2 TSUb9 

PT 1.5 47.6 1.25* 0.58 12.1G 1.258 O-98* 10.8 1.25* 0.58 5831 s2 10 KORbB 

AU 0.88 

AU 1.5 

A0 8.05 

197AU 0.5 
19710 1.0 
197111 1.4 

47.00 

46.6 
45.5 

1.26; 0.6211 10.00 1.268 1.00 

8.76 1.25* O-98* 

6.29 1.27 o-48* 

4.06 1.31, 1.0* 
4.OG 1.31* 1.0* 

4.OG 1.31* 1.08 

8.00 1.26+ 0.62* 
10.* 1.25: 0.69 
9.0: 1.23 0.65 

5921 
S2P2 5 COX72 
51 10 KORb8 

43.2 
43.2 

43.2 

1% o-58 0.56 
1.318 0.58 

7.0* 1.31, 0.58 
7.0* 1.31* 0.58 
7.0* 1.31* 0.58 

4930 2330 S2 HOL7 1 

52 lo,13 AVE64 
43. 52 lo,13 RUE64 
43. 52 10.13 AWE64 

BG 0.88 44.00 

BG 1.5 45.8 
12.00 l-26* 0.50* 4.00 1.x* 0.80 SZPZ 5 COX72 

8.9G 1.25* 0.9a* 10.* 1.25* 0.73 6125 Sl 10 KORb8 

See page 8 for Explanation of Tables 



C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE I. Optical-Model Parameters Neutrons 

SPIN-ORBIT POTENTIAL ST SR FIT NOTE REF. 
IS0 RSO AS0 

VOL. I"IG. PUTEIT1I.L NUCLIDE ENEAGP REAL POTENTIAL 
(llEV) v R A 

TL 1.5 41.2 1.25* 0.67 

TL 3.2 45.0 1.25' 0.65* 

SURP.ZlhG. POTENTIAL 

UD RD AD 

1. eG 1.25* 0.98; 

13.0 1.25* o.qe* 

Y  RY AU 

lo.* 1.25; 0.67 

a.o* 1.12* 0.65* 

5771 s2 10 KOR68 
S P 2,6,7 ZIJ72 

PB 1. 51. 1.19 0.65* 
PB 1.10 46.00 1.268 0.62* 

PB 1.2 46. 1.31* 0.43 

;: 2.2 1.5 '46.9 46. 1.25* 1.31* 0.52 0.43 

PB 3.2 46.6 1.25* 0.65: 

PB 7. us.31 1.258 O.CS* 

PB 8.05 U6.0 1.23 0.65 

PB 14. u4. 1.25' 0.65+ 

PB 14.5 43.28 1.25: 0.65* 

3.OG* 1.19 0.988 
a.00 1.26* 0.508 
5.5G 1.31* 1.0* 

5.36 1.25* 0.988 
5.5G 1.31* 1.0* 

6.9 1.25* 0.&a* 

10.* 1.19 o.l55* 
7.00 1.268 0.628 
7.0* 1.31: 0.03 

10.* 1.25* 0.52 

4390 1280 Sl 5 GIL63 

S2P2 5 COX72 
s2 10 AUECU 

5371 Sl 
s3 

1: KOR68 
lUE6U 

5 P 2.6.7 ZIJ72 

6.57 l-25* O-47* 

6.30 1.28 o.ua* 
1l.G 1.25* 0.988 

9.32 1.258 0.478 

6.2 1.25; 0.65' 

a.o* 1.23 0.65 

a.3 1.25* 0.65; 
7.0 1.258 0.65* 

s2 

5390 2440 52 

PE 99.u 23.9 1.259 0.608 

PB 111.5 25.1 1.201 0.65, 
PB 121.4 23.1 1.201 0.658 

PB 131.0 21.1 1.201 0.658 
PB 192.1 19.u 1.20' 0.65* 

52 
51 

PER62 
AOL71 

BJO58 
PER62 

PB 151.9 18.1 1.201; 0.65* 

20838 0.98 45.3 1.38 0.431 

208PB 8.05 45.2 1.24 0.6Q 

10.4 1.258 0.60; 3.6; 1.25* 0.608 11 SCA68 

10.8 1.20* 0.65* 3.6: 0.60* 11 SCA6B 

11.4 1.208 0.65* 3.6* 

;.;',: 

. 0.60* 11 SCH6B 

11.9 1.20* 0.658 3.6* 1.25* 0.60' 11 SCA68 

12.2 1.20* 0.65* 3.68 :.X3: 0.65* 11 SCH68 

12.8 1.20* 0.65* 3.6' . 0.65* 3512 1684 11 SCH68 

l.OG 1.3* 0.69' 

6.69 1.26 o.ua* e-o* 1.2u 0.64 

4u21 230 s 6,lU KAD6L1 

5330 2U50 S2 HOL71 

BI 0.92 43.50 1.30 0.628 

BI 1.5 47.3 1.25#' 0.38 

BI 2.5 94. 1.30a 0.5 

BI 3.2 (r6.2 1.25"( 0.65, 

BI 3.2 h6.2* 1.251 0.65: 

1.309 0.5 

111.00 1.30 0.50* a.00 1.30 0.62* 
3.96 1.25: 0.98* 10.8 1.25* 0.38 

a. 2 1.25* 0. U8V 8.0* 1.12* 0.65* 
8.2* 1.25* 0.488 6.9 0.90 0.37 

BI 4.1 44. 1.30r 0.5 

BI 4.1 50. 1.251' 0.65* 
BI 6.09 94.1 1.26 0.66 

BI 7. uu. 1.30" 0.5 

BI 7. b5.5 1.25flt O-65* 
BI 7.05 fl4.9 1.24 0.68 

3.3 

3.3 

3.3 

1.30* 0.5 

1.30* 0.5 

SlPl 5 COX72 

5185 Sl 10 KOR68 
s2 15 BEP56 

S Pl 6,2 ZIJ72 

SP 6,2 ZIJ72 

7.6 1.25* 0.98* 
6.26 1.28 0.48* 

9.5 1.25; 0.65* 
a.o* 1.26 0.66 

8.6 1.25' 0.65* 
a.o* 1.24 0.68 

s2 15 BET56 
s3 85058 

6350 25uo s2 BOL71 
52 BEP56 
52 85058 

5780 24UO ~2 HOL71 

BI 8.05 64.5 1.25 0.65 

BI 14.6 uu. 1.30" 0.5 

BI 14.6 40.3 1.31'k 0.6* 

BI lb.8 42.7 1.25'k 0.658 
BI 24. UO. l-25'@ 0.70* 

3.3 1.30* 0.5 
6.21 1.28 o-48* 

a.G* 1.3~ 0.978* 
8.4 1.258 0.471 
11-G 1.258 1.00* 

a.o* 1.25 0.65 

6.01 1.25* 0.65; 
7.4 1.25* 0.709 

5510 2460 52 HOL7 1 

52 BEY56 
5700 2300 52 65056 

Sl KU172 
52 16 ST062 

46.3 1.29 0.5c 3.786 1.29 1.0* 7.0' 1.29 0.50 
46.3 1.29 0.50 3.786 1.29 1.0* 7.0* 1.29 0.50 

45.47 1.25,@ 0.65, 5.au 1.25* 0.48* 7.0* 1.25* 0.658 
96.27 1.25* 0.658 3.21 1.25+ o.ua* 7.0* 1.25* 0.65: 

96.35 1.297 0.639 a. i 1.265 0.33 32. 1.297 0.639 

U6.02 1.25'S 0.65* 3.32 1.25* 0.48* 7.0* 1.258 0.651 

52 10 
46. 52 10 

5840 si 2 
6250 51 2 

Sl 5 
7330 Sl 2 

AUE6U 

IDE64 
TAN72 

TAR72 
CRA67 

TAN72 

U6.11 1.2'5' 0.65* 

46,OU 1.25* O-658 

01.21 1.25* 0.65' 

39.9 1.30 0.75 

81.2 1.25* 0.65* 2.a 1.25* 0.65* 

3.59 1.25* 0.4a* 

5.77 1.258 O.Y8* 

7.48 OaQ7* 11.46 :-:z* . 1.28 

5.1G 1.25* 1.008 

7.09 1.25* 0.65* 
7.0; 1.25, 0..55* 

7.5* 1.25* 0.65* 

4.62 1.30 0.75 
u.7 1.25* 0.65* 

1760 Sl 2 TAKl2 
7560 s2 2 TAN72 

5470 2290 s2 ERR67 

52 flAT73 
2527 S2P2 7 PIC65 

03.00 1.30 0.62* 

au.7 1.25* 0.60 

41.3 1.32* o.u7* 

Bl.3 1.32* O.U7* 

81.3 1.328 0.47* 

20.00 1.34 0.50* 

10.36 1.258 0.98* 

7.286 1.32* 1.0* 

7.286 1.32* 1.0* 
7.286 1.32* 1.08 

8.00 1.30 0.62* 

lo.* 1.25* 0.60 

7.09 1.32* 0.47* 
7.0* 1.32* 0.47; 
7.0* 1.32) o.p7* 

6258 

S2P2 5 
Sl 10 

Sl 10 
52 10 

s2 10 

COX72 

KORda 

AUE64 
AUE64 

AU'864 

42.70 l-26* 0.67 

U6. 1.25* 0.65* 

45. 1.258 0.6U 

39.8 1.32* 0.479 
39.8 1.32; 0.478 

39.3 1.3; 0.83 
39.8 l-32* o-117* 

43.4 1.258 0.58 

23.9 l-25* O-60* 
25.1 1.20* 0.65* 

23.1 1.20* 0.65* 

21.1 1.20* 0.658 

17.79 1.26* 0.75 
5.OG* 1.258 0.98* 

10.76 1.25* O-98* 

6.96 1.32* 1.0* 

6.96 1.32; 1.0* 

16.36 1.3* 1.05 
6.96 1.32* 1.0* 
12.6 1.25* 0.98; 

10-u 1.25* O-60* 
10.8 1.20* 0.65* 

11.4 l.ZO* 0.659 

11.9 1.20* 0.65; 

5.31 1.268 0.67 
lo.* 1.25* 0.658 

10.* 1.25* 0.64 

15.0 1.32* O.&l* 
15.0 1.328 0.47* 

15.0 1.32* o.u7* 

10.* 1.25* 0.58 

3.6* 1.258 0.60* 
3.68 1.258 0.60* 

3.6* 1.25* 0.60* 

3.68 1.25* 0.60' 
3.6* 1.20* 0.65* 
3.6; 1.208 0.65* 

S2Pl 5 
71~0 3580 52 15 

6447 52 10 

COX72 

GIL63 

KOR68 

Sl 10.13 WE69 
52 10.13 AOE64 

7878 4595 s 6.14 IAD 
52 10.13 ADE64 

6440 Sl 10 KOR68 

11 SCA68 
11 SCA68 

11 SCABB 

11 SCH6B 
11 SC868 

3905 1857 11 SCA68 

209BI 0.90 
20981 1.0 
20981 1.45 

209BI 2.02 

20981 2.5 
20981 2.55 

20981 3.06 
20981 3.55 

209BI 14. 
20961 14.1 
209BI 24. 

TH 0.87 
TR 1.5 

232T~ 0.56 
232T~ 0.70 

232~~ 1.0 

” 0.87 
" 1. 

23% 1.5 

238~ 0.41 
2380 0.77 
23aU 0.98 
238~ 1.25 
2380 1.5 

2380 99.4 
2380 111.5 

2380 121.4 

2380 131.0 
23au 142.1 19.u 1.201 0.659 12.2 l.ZO* O-65* 
23Eu 151.9 18.1 1.20* 0.65* 12.8 l.tO* 0.65, 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

1. 

2. 

3. 

4. 

4A. 

5. 

6. 

7. 

8. 

TABLE I. Optical-Model Parameters Neutrons 

INOTES 

Nonspherical optical-model calculations performed in the 
coupled-channel adiabatic approximation with B = 0.26. 

See publication for compound elastic contribution 

The optical-model parameters for 20 natural elements 
at 8.05 MeV given in this publication are also given 
in reference HOL71 

The parameters V and UO are given as a function of 
energy: Y = (49.3-0.33 E) MeV 

WO = (0.8 E) MeV 

Same as note 4 except that WD was kept fixed at 6.5 MeV 

Compound elastic contribution obtained by Hauser- 
Feshbach calculation 

The normalization of the cross-section data is 
adjusted by the code 

Polarization data for angles smaller than 80' 

Deformed optical-model calculations performed with 
V = (46-0.25 E) MeV, W = (3.5-0.05 E) MeV and B = 0.3 

Table I: Tabular Bibliograpny 

Target Energy Range 
Nuclei (MeV) 

*He 

"Al,Fe 

Al to Pb (36 nuclei) 

Si to U (8 nuclei) 

Ca 

40 < A ‘ 150 (even isotopes) 

Ti 

Ti to Bi (20 nuclei) 

Fe,Ni,Cu,Sn,Pb(*' 

51.1hFe,59C0,11.60Ni(*l 

'Ya to "'Bi (10 nuclei) 

Zr,Nb,Mo,Cd 

sr~Is~~e9100~o 

218"(*0 

E < 20 

1 to 4 

3.2 

1 to 15 

0.1 to 18 

E<l 

0.3 to 1.5 

3.2 

14.5 

14.7 

4 

E < 1.0 

1.6 to 5.5 

0.3 to 15 

*Folding model 

**Coupled equation calculations performed 

References 

SAT68 

AUE67 

BEC66 

WIL64 

CAS62 

MOL63 

EAR74 

21574 

PYL69 

TUT74 

GOR67,GOR68 

ELM64 

SMI75 

BAL64 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. Oata for angles smaller than 90° 

Energy-averaged data from 1.4 to 2.2 MeV 

Total cross-sections and differential elastic cross- 
sections were fitted simultaneously. Hauser-Feshbach 
calculations performed 

Fits to total and reaction cross-sections only 

Fit to the energy dependence of the polarization at 
55" and 90", and to the total cross-section 

More data at nearby energies are fitted with this 
set of parameters. See publication 

Total cross-sections and differential elastic cross- 
sections were fitted simultaneously. Isotropic 
compound elastic correction added 

Isotropic compound elastic contribution added to the 
shape elastic 

Table II: Tabular bibliography of data compared with optical 
model calculations performed with Bjorklund and 
Fernbach parameters from reference WO58. 

Target 
Nuclei References 

Ag,In 6.7 MAL62 

B,C,S 14 TES62 

C,N,S,Ho,Cd,Te 14 ST%2 

Al,S,Ti,Co 14 STP59 

Zn,Sn,Sb,Pb,Ei 14 RAY59 

C,Al,Fe,Cu,Sn,Pb 14.5 COO58 

Mg,Ca,Cd,Ta,Bi 14.6 CR060 

Mg,Al,Ni,Cu 14.7 BER58 

Ta,Bi,Th,U 15.2 HUD62 

BBC66 R. L. BECKER, w. 0. GDIRDO” IXD 6. 3. SIITB, 
KDCL. PATS. 89, 15'4 (1966) 

LOBS4 e. A. lOEE!BkC" aED 8. 0. moEE, PRVS. em. 135, 
0695 (1964) 

la167 E. 8. ,tDEREICB IRD 8. 0. "OOBE, PNVS. REV. 163, 
,124 (,96-r) 

B&L64 8. 81LDO"I IbD 1. II. SImIs, "DOVO CILI. 33, 11q5 
(1969, 

EbK6B b. II. BIRROW, 8. C. L)."E, D. .ELK,.EV IID ". T. 
"CELLISTRE". IIDCL. PHVS. 1107, 153 (1968, 

8187U 1. EIRllKD IT *I,., "DCL. PEIS. 11229, 189 (1974) 

81067 R. W. BlDER Et IL., EOCL. PllI.5. 193. 673 (1967) 

BER5B 5. BFXKO, V. D. WRITNBEID k"D 8. C. GBOSECLOSE, 
"DCL. PBIS. 6, 210 (19%) 

88I56 J. B. BEVSTER, 1. SlLT MD B. Y. SILlI, PRIS. 
REV. 109, 1319 (1956, 

6.3056 P. E. EJORKLO"D, s. PERWACN l"D I(. SHEE"*I, 
PRIS. REV. 101, 1832 (1956) 

BJD5B P. EJORKL.OIID l"D 6. PERmux, PAIS. REV. 109, 
1295 (1958) 

88112 J. D. EE*RDE"EBBGER, 1. "ITTLIE IID II. T. ICBLLISTEBI, 

IDCL. PBVS. 1196, 65 (1972) 

BRB64 D. J. BREDIN, PNIS. RIP. 135, 8912 (19641 
BE167 P. 1. BEICH, ROGER ll. FIKUV, 8. I,. CISSOLI l"D 

R. D. KOSAEL, PRTS. KEV. 156, 1201 (19671 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954- 1975 

TABLE I. Optical-Model Parameters Neutrons 

G. R. SlTCHLER ET IiT.., ““a.. PH,S. h112, I ,1968, 

R. J. SCHNEIDER *NO 1. 1. CORIACK, ““CL. PHYS. 
L119, 197 (1968, 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 19541975 

TABLE II. Optical-Model Parameters Protons 

SPIN-ORBIT POTENTIAL R- Sk FIT NOTE REF. VOL.IBAG. POTENTIAL 
Ii RI? AS 

2.0 1.25* 2.86 

NUCLIDE ENSRGY REAL POTENTIAL 

(HEW 

3HE 31.0 
3HE 85. 

4RE 31. 

4HE 31. 
4AE 31. 

4AE 40. 
4HF 40. 

4HE 46. 

4HE 46. 
4HE 47. 

4AE 55. 

4HE 55. 

4HE 85. 

4HE 1000. 

V R A 

47.1 1.25* 0.06 
15.36 1.416 0.148 

40. B 1.2; 0.284 

56.2 1.1; 0.35* 
55.2 1.1* 0.35* 

51.0 1.1; 0.35* 

50.7 1.1* p.35* 

49.3 1.1* 0.35; 

50.6 1.1, 0.35* 

36.3 1.31 0.342 

42.6 1.1* 0.35* 
45.7 1.1* 0.35* 

23.73 1.044 0.186 

30. 1.60: 0.31 

SURF.IIIAG. POTENTIAL 
UD RD AD 

59.15 1.059 0.288 

54.48 1.05* 0.273 
27.69 1.249 0.797 
44.56 1.124 0.578 

34.71 1.05* 0.670 

31.76 1.05, 0.727 

28.35 1.05* 0.757 
26.82 1.05* 0.825 

37.8 1.14 0.79 
10.7 1.07 0.51 

46.45 1.187 0.478 

38.5 1.07 0.76 

36.7 1.21 0.55 
20.5 1.10 0.42 

40.22 1.097 0.712 

50.0 1.388 0.65* 

50.7 1.38* 0.65* 

28.0 1.64 1.05 
47.4 1.39 0.56 

49.1 X' 0-65* 32.4 . 1.01 

45.5 1.38* 0.65* 
37.2 1.47 O.R5 

44.1 1.38* 0.65* 

40.5 1.39 0.78 
43.2 1.38* 0.65; 

45.5 1.34 0.74 

41.9 :*:t* o-65* 48.3 . 0.70 

42.0 o-65* 51.4 :-:t* . 0.66 
55.0 1.24* 0.63, 
55.0 1.248 0.63* 

53.4 1.23 0.63 

56.5 1.24* 0.63* 

58.0 1.22 0.62 
51.7 1.15* 0.57* 

57.82 1.22* 0.625 

54.0 1.24* 0..53* 

51.0 1.15* 0.57* 
48.9 1.15* 0.57; 

50.0 1.24* 0.63* 
46.8 1.15* 0.57* 
44.9 1.15* 0.57* 

50.2 1.21 0.61 

50.0 ;A:: 0.63* 
44.3 

1:139 

0.57* 

48.92 0.613 

41.9 0.967 0.487 

VSO RSO AS0 

0.02 1.25* 0.06 

4.83 1.416 0.148 

5.2 1.2* 0.284 
4.26 1.1; 0.35* 

4.19 1.1* 0.35* 
2.75 1.1* 0.35* 

3.20 l.l* 0.35* 

2.17 l.l* 0.35* 

2.25 1.,* 0.35* 
1.73 1.43 0.264 

2.63 l.l* 0.35* 

2.76 l.l* 0.35, 
7.46 1.044 0.186 

12.15 1.02* 0.208 1.56* 

11.72 1.02* 0.20' 1.56* 
6.0; 1.249 0.797 1.25* 

7.38 1.124 0.578 1.12 
3.37 1.02* 0.20* 1.56* 
2.74 1.02* 0.20* 1.56* 

2.36 1.02* 0.20* 

1.88 1.02* 0.20; 
4.6 1.27 0.55 
0.63 1.10 0.62 

7.18 1.107 0.478 
7.0 1.01 0.61 

4.9 1.0 0.53 
0.90 1.18 0.48 

1.56* 302 Sl BRA72 
1.56+ 186 SlP2 17 BRA72 
1.20s 188 S2P3 15 IAN71 
1.56* SlP2 31 GE068 

3.12 0.955 0.436 

7.3 1.35* 0.33* 

6.5 1.35; 0.33* 

4.9* 1.64 0.27 
9.5 1.30 0.28 

4.8 1.358 0.33* 
4.9: 1.67 0.27 

3.1 1.35* 0.33* 

4.9* 1.55 0.28 
4.1 1.35* 0.33* 
4.9* 1.50 0.29 

4.6 1.35* 0.33* 

4.9* 1.40 0.29 

4.5 1.35: 0.33* 
4.9: 1.31 0.30 

5.0 1.35* 0.33* 
4.9* 1.24 0.30 

4.9* 1.20* 0.31* 
4.9; 1.20* 0.31* 

4.98 1.21 0.31 

4.9* 1.208 0.31; 

4.9* 1.20 0.31 
5.4 1.075* 0.57* 

1.19 
1.208 

1.20* 
1.49: 

1.2* 

1.33* 

1.33; 

1.09* 
1.5* 

1.33* 
1.09* 

1.33* 

1.09* 
1.33* 

1.09* 
1.33, 

1.09* 

1.33* 
1.09* 

1.33* 
1.09* 

1.30* 
1.30* 

1.09* 

4.9* 1.208 0.31; 

5.7 1.075* 0.57* 
6.1 1.075* 0.578 

4.9* 1.20* 0.31* 

5.3 1.075* 0.57+ 
9.6 1.075* 0.57, 

4.9, 1.17 0.32 

4.9* 1.20* 0.31* 
8.9 1.075* 0.57* 

6.30 1.139 0.613 

3.27 0.967 0.487 

2.95 0.801 0.710 
7.45 1.342 0.548 
4.9 1.20 0.56 

4.9 1.12 0.56 

2.31 1.018 0.489 

2.5* 1.0 0.385 

1.30' 

1.09* s, 
1.15* 567 S2P2 11 

1.1* s2 

1.30+ S3P3 

1.15* 581 S2P2 11 

;.;l5: 525 S2 s 2 
1.154 500 s2 

1.15* 503 s2 

1.09* Pl HER71 

1.30* S3P3 VOT73 
1.15* 502 S3 ION73 
1.14 S KUL67 

1.2* 970 Pl SAT67A 
1.2* 449 Sl 15 SAT67A 
1.2* 427 Sl 15 SAT67A 
1.20* 302 S2P2 BAN71 

1.20* 335 S2P2 #AN71 

1.89 257 52 33,19 R0065 

1.30* 252 S2 12.19 R0065 

6.2; 1.01* 0.75* 
6.31 1.097 0.548 

6.44 0.75 0.59 

7.79 0.90 0.57 
2.27 0.97 0.48 

1.3; s2 5 21173 
1.11 s2 KOL68 

1.27 Sl 1.15 SQO70 
1.21 Sl 1.15 SQU70 
1.2? Sl 1.15 SQO70 

1.2? 53 PUG67 
1.29* S2P3 3 RAE6911 
1.288 S2P3 31 GE068 

6LI 25.9 

6LI 29.9 
6LI 31. 
611 33.6 
611 35.0 

6LI 40.1 

6LI 45.4 
6LI 49.5 

6LI 49.75 
6tI 155. 

711 33.6 
7LI 49.74 

7LI 49.74 

7LI 155. 

BE 49.4 

9EE 5.0 
9BE 6.0 

9BE 6. 
9BE 6.4 

9BE 7.0 
¶RE 7. 

9BE 8.0 
9748 53. 

9BE 9.0 

9BE 9. 
9BE 10.0 

9BE 10. 

9BE 11.0 
9BE 11. 

9BE 12.0 

9BE 12. 
9BE 13.0 

9BE 14.0 

9BE 14.5 

9BE 15.0 

9BE 17. 
9BE 17.0 

9BE 17. 

9BE 18.6 

9BE 18.9 
9BE 21.0 
9BE 21.35 

98E 25.0 

9BE 29.1 

9BE 30.3 

9BE 30.3 
9BE 31.3 

983 33.6 

66.9 0.801 0.710 
24.8 1.342 0.548 

32.3 1.26 0.63 

9BE 49.65 38.3 1.20 0.61 

9BE 42. 
9BE 45.5 
9BE 45.5 

9BE 49.65 

0. 1G 1.25+ 4.0 
10.11 1.506 0.308 

1.006 1.28 0.9 
3.15 2.56 0.10; 

171 52 Kin64 

140 Sl 5 VOT74 

69 Sl BUN64 4.00 1.29 0.621 

96 S2P2 4 TH070 
147 s P TH070 

97 S2P3 4 TH070 
147 s P TH070 

117 S2P3 4 TH070 
167 S P TH070 

se SAW70 
90 S2P3 4 THO7C 

4.63 2.65 0.10* 
4. 19 2.39 0.10* 

6.33 2.45 0.10* 

5.94 2.32 0.10* 
9.01 2.32 0.10* 

5.61 2.64 0.085 

5.00 2.30 0.10; 

8.88 2.23 o-10* 
17.60 1.158 0.387 

140 s P TH070 
192 Sl 5.15 VOT74 

s2 19 PAL67 153. 1.60* 0.31 

25.29 1.31 0.36 

5.62 1.73 1.22 

10.14 1.334 0.568 

10.95 1.143 0.700 
0.3 1.31 0.36 

6.92 1.124 0.685 
2.93 1.848 0.695 

2.42 1.934 0.678 

2.63 1.969 0.611 
1.69 1.841 0.630 

4.48 1.32 0.48 
8.3 1.18 0.52 

6.34 1.187 0.727 
4.23 1.80 0.48 

8.5 1.23 0.50 

18.07 0.416 0.142 3.02 1.432 0.652 

11.9 1.50* 0.37; 

16.1 1.50* 0.37* 

30.3 1.94 0.11 
11.4 1.41 0.58 

18.9 1.50* 0.37s 
21.9 1.81 0.18 

10.9 1.50* 0.37* 
14.7 1.69 0.25 

11.4 1.50' 0.37s 

13.0 1.625 0.28 
11.6 1.50* 0.37* 

13.8 1.52 0.30 

10.2 1.50* 0.37s 
12.7 1.51 0.31 

9.0 1.50* 0.37* 

12.0 1.47 0.32 
12.5 1.36* 0.35; 
13.0 1.36' 0.35* 

2.2 1.55* 0.97* 
0.9 1.558 0.97* 

i:; 

1.55* 0.97* 
1.55* 0.97* 

4.5 1.36* 0.35* 
3.1 1.55* 0.97* 

10.4 1.38 0.32 

13.0 1.36* 0.35* 

16.0 1.35 0.33 
5.OG 1.55* 1.418 

15.63 1.37 0.33; 

13.0 1.36s 0.358 

3.56 1.55* 1.41* 
4. 1G 1.55* 1.41; 

13.0 1.36* 0.35* 
3.46 1.55* 1.41* 

4.9G 1.55* 1.41* 

14.6 1.26 0.34 

14.0 1.36* 0.35; 
2.9G 1.55* 1.41* 

6.44 1.139 0.616 

3.28 1.253 1.662 

4.96 2.049 0.629 
4.15 2.175 0.532 

2.27 1.31 0.96 

434 Sl BRA72 
465 ~1 ERA72 

S DEV69 

:1 
KUL67 

379 BRA72 
324 SlP2 16.11 BRA72 

S KUL67 
284 S2P3 1AN71 

492 S2P2 UAN71 
SIP3 31 GE068 

282 S P 15 CLA'IOC 

S3P3 
S3P3 
S2P2 
S2P 
S3P3 
S2P2 

S3P3 
SlPl 
S2P2 

SlPl 
S2P2 
SlPl 

S2P2 
SlPl 

S2P2 
SlPl 

SlPl 

s2 

P2 
S2P2 

LOY70 
LOT70 
PER71 
VAS74 

LOY70 
UER71 

LOT70 

RER71 
LOT70 
WE1171 

LOT70 

UER71 

LOY70 
UER71 

LOY70 
WER71 

VOT73 
VOT73 

UER71 
VOT73 
YER71 
ION73 

HER73 

VOT73 

ION73 
HO173 

VOT73 
KON73 
ION73 

4.84 1.79 0.66 

14.17 1.633 0.385 

14.0 1.55 0.40 
9BE 160. -5.40 1.018 0.489 

981 160. 16.2 1.0 0.385 

10B 8.5 52.0 1.17* 0.758 
1OB 33.6 53.99 1.097 0.548 
108 49.5 46.64 1.11 0.68 
108 49.5 53.22 0.97 0.65 
108 49.5 40.66 1.11 0.58 

5.43 1.523 0.523 
6.22 1.097 0.644 

20.93 0.78 0.53 
6.71 1.47 1.08 
5.34 1.68 1.06 

13.3 1.13 0.7 

5.19 1.18 0.85 

118 17. 50. 1.13 0.7 
118 30.3 45.18 1.09 0.59 
1lB 155. 14.2 1.44 0.44 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

NUCLIDE BNERGP REAL POTENTIAL 

c 
c 
c 
c 
c 
c 

c 
c 
c 

12c 

12c 
12c 

12c 
12c 

12c 

12c 

12c 
12c 
12c 

12c 
12c 

12c 
12c 
12c 

12c 

12c 
12c 

1zc 
12c 

12c 
12c 

12c 

12c 

12c 
12c 
IZC 

12c 
12c 

12c 

12c 
12C 
12c 

12c 

12c 
12c 

12c 
12c 

12c 
12c 

12c 
12c 

12c 

12c 

12c 
12c 

12c 

12c 

12c 

12c 
12c 

12c 
12c 

12c 
12c 
12c 

12c 

12c 

12c 

12c 

12c 
12c 
12c 

12c 
12c 
12c 

12c 
12c 

12c 
12c 
IZC 

12c 
12c 

12c 

(HEV) v R A 

28. 37.2 1.33 0.578 

28. LI0.u 1.20* 0.70* 

29. 37.0 1.258 0.65; 
31. 55.05 0.917 Cl.582 

31. 36.0 1.20* 0.70* 
31. 49.33 1.17* 0.75* 

49. 36.7 1.15 0.68 
49.4 33.43 1.23 0.661 

u9.4 37.53 1.10 0.731 

3.97 50.5 I.&* 0.4* 

4.25 50.4 1.4* 0.4* 
6.9 63.1 1.25; 0.33 

7.0 51.3 1.25* IO.49 
7.55 49.3 1.4* 11.4* 

7.88 49.2 1.4* 0.4* 

8.4 49.0 1.4* 0.4* 

11.85 52.0 1.30 0.45 
12.07 53.0 1.30 0.33 
12.25 50.1 1.25 0.30 

12.43 51.9 1.30 0.35 

12.67 51.5 1.30 0.34 

13.06 51.1 1.30 0.42 

13.21 50.6 1.30 0.41 

13.35 48.6 1.30 0.40 

13.48 52.1 1.25 0.42 

13.64 56.8 1.20 0.40 
13.92 55.4 1.20 0.44 

14.0 u9.2 
14.0 58.2 

14.1 49.2 
14.36 52.6 
14.6 49.0 

14.7 53.0 

:::z* O-51 0.40 
1.15* 0.4* 
1.25 0.46 

1.15* 0.4* 

1.25 0.45 

14.94 52.9 1.25 0.45 
15.11 58.7 1.25 0.40 
15.2 53.4 1.20 0.38 

15.37 57.6 1.25 0.41 

15.50 57.2 1.20 0.42 

15.6 56.9 1.20 0.40 

:z," 57-1 56.9 

15:92 56.8 
16.2 55.1 

16.6 48.3 
16.7 56.1 

1.20 0.41 
1.20 0.42 

1.20 0.41 
1.20 0.43 

1.158 0.4* 
1.20 0.44 

17.4 53.1 
17.4 55.9 
17.8 51.4 
17.8 42.0 
10.4 49.9 
18.Y 54.4 

I.248 0.46 

1.20 0.39 
1.20 0.50 
1.25* 0.45* 

::::* o-48 0.51 

18.9 53.7 1.20 0.54 
19.3 47.4 1.15* 0.4: 
19.4 48.9 1.24: 0.54 
19.4 51.0 1.25 0.49 

26.2 48.40 1.07 0.634 

30. 50.4 1.15* 0.63 
30.3 36.50 1.25* 0.651 

30.4 51.35 1.026 0.655 
30.4 45.40 1.070 0.662 

30.6 50. 1.1 0.60 
31.1 54.3 1.1 0.64 

40. 37.6 1.1t3* 0.7* 
40. 38.6 1.11 0.646 

110. 55.1 1.0* 0.619 
00. 43.8 1.15* 0.65 

40. 38.6 1.151 0.73 

UO. 38.38 1.182 0.624 
40. 38.29 1.16* 0.75* 

40.0 45.06 1.08 0.689 
45.5 36.2 l.lU2 0.680 
45.5 44.2 1.054 0.666 

46.3 35.8 1.185 0.651 
49.5 43.36 1.08 0.712 
49.5 38.55 1.08 0.712 
49.5 37.06 1.11 0.704 
50. 35.7 1.15* 0.67 

61.4 20.1 1.44 0.60 

61.4 19.2 1.48 0.61 

61.4 33.8 1.16* 0.75; 

75. 25.44 1.13 0.49 

96. 20.0 1.1* 0.697 

100. 25.6 1.02 0.65; 

See page 8 for Explanation of Tables 

TABLE II. Optical-Model Parameters Protons 

VOL.IF!AG. POTENTIAL 
u RU AU 

5.02 1.33 0.513 
10.90 I.201 O.&e* 

7.0 I.258 0.65* 

9.84 1.20* o.ue* 
4.12* 1.32; 0.271 

6.88 0.778 0.949 

21.00 0,368 0.187 

SURP.InAG. POTENTIAL SPII-ORBIT POTENTIAL RC SR FIT NOTE REP. 
ND RD AD VSO RSO AS0 

3.136 1.33 0.744 7.06 1.33 0.539 1.20r 52 SAN70 
ID.6 1.20* 0.70* 1.20* s2 SAN70 

0.6 1.25* 0.47; 6.0* 1.25* 0.65* 1.257 S2P3 23 CRA66 
4.1OG 0.802 2.30 12.80 1.27 0.678 1.20* s2 SAN70 

9.73 1.20* 0.70* 1.20* 329 S2 SAA70 
15.75G 1.328 0.393 6.2, 1.01* 0.75* 7.20" s SAN70 

1.8 1.31 0.52 0.0 1.15 0.68 1.257 S2P3 23 CRA66 
3. 43 0.958 0.454 ;.;; 0.683 0.247 1.2* 273 S2P2 CLA70C 

2.93 1.450 0.503 . 0.902 0.391 1.2* 252 SZP3 CLA7OC 

3.18 1.05* 0.48 5.5* 1.202 0.408 1.251 s2 16 PEA72 
3.40 1.05* 0.4; 5.5* 1.20; o.uo* 1.25? P3 18 PEA72 
6.0 1.25* 0.068 7.4 GUR69 
0.36 1.25* 

;.",?a: 255 P2 
30 Sl GUR69 

6.04 1.05* 0.4* 5.5* 1.20* 0.40* 1.251 Pl 18 PEA72 
6.30 1.05* 0.4* 5.5* 1.20* 0.408 1.251 s2 10 PEA72 

6.5* 1.05* 0.4* 5.5; 1.20* o.uo* 1.257 52 18 PEA72 
20.16 1.30 0.25* 5.1 1.30 0.45 1.30 368 SlP2 11,15 NOD62 

17.66 1.30 0.25* 6.6 1.30 0.33 1.30 335 S2P II.15 NOD62 

IS.76 1.25 0.25* 6.3 1.25 0.30 1.25 281 S2P 11.15 NOD62 

19.46 1.30 0.25* 6.0 1.33 0.35 1.30 344 S2P 11.15 NOD62 

19.2G 1.30 O-25* 6.0 1.30 0.34 1.30 339 S2P 11.15 NOD62 

19.9G 1.30 0.25* 4.0 1.30 0.42 1.30 346 S2P 11.15 NOD62 

27.46 1.30 0.25; 3.6 1.30 0.41 1.30 381 S2P 11.15 NOD62 

27.16 1.30 0.25* 5.7 1.30 0.40 1.30 393 S2P 11.15 NOD62 

26.96 1.25 O-25* 6.6 1.25 0.42 1.25 382 S2P 11.15 NOD62 
23.36 1.20 O-25* 5.9 1.20 0.40 1.20 336 SlP 11.15 NOD62 

21.76 1.20 0.25; 5.6 1.20 0.94 1.20 340 SIP 11.15 NOD62 

8.5 1.24* 0.51 I.244 S Y65 GLA57 

19.9G 1.20 0.25* 6.0 1.20 0.40 1.20 317 SlP3 15 NOD62 

6.58 1.05: 0.4; 5.5* 1.20' 0.401 I.251 P2 18 PEA72 
19.OG 1.25 1.25 0.46 1.25 352 SlP 11.15 NOD62 
6.S* 1.25? s2 18 PEA72 
21.26 1.25 1.25 374 SlP 11.15 NOD62 

21.16 1.25 0.25* 6.4 1.25 0.45 1.25 372 SlP 11.15 NOD62 

17.06 1.25 O-25* 6.1 1.25 0.40 1.20 302 SlP 11.15 NOD62 
17.96 1.20 0.25, 6.3 1.20 0.38 1.25 332 S2P 11.15 NOD62 

16.8G 1.25 0.25* 5.0 1.25 0.81 1.20 298 SIP 11.15 NOD62 

16.7G 1.20 0.25* 5.5 1.20 0.42 1.20 295 SlP 11.15 NOD62 
17.16 1.20 0.25; 5.9 1.20 0.40 1.20 301 S2P 11,15 NOD62 

17.16 1.20 0.25* 5.6 1.20 0.111 1.20 297 SlP 11.15 NOD62 
17.76 1.20 0.258 5.U 1.20 0.42 1.20 303 SlP 11.15 NOD62 

16.76 1.20 0.25* 5.4 1.20 0.41 1.20 292 SlP 11.15 NOD62 
1.20 0.43 1.20 303 S2P3 15 NOD62 
1.20* 0.40* I.257 S2P2 18 PEA72 

0.25* 5.2 1.20 0.44 1.20 317 SlP 11.15 NOD62 

7.5 1.24* 0.46 

2. 1.20 0.517 

7.0 1.24s 0.48 

2. 1.20 0.172 

0.0 1.24* 0.54 

8.45 1.25* 0.65* 

3.0 1.1 0.45 
4. 1.1 0.69 

5.2 1.40; 0.7* 

5.9 1.4* 0.852 

7.15 1.25* 0.u 

2.94 1.910 0.016 
8.72 1.37s 0.63 

14.4 0.580 0.928 

3.5 1.767 0.785 

6.4 1.205 0.988 

4.14 1.23 0.722 
24.58 0.333 0.171 

5.84 l-25* 0.00 

2.78 1.45 0.06 
2.95 1.37* 0.63* 

6.56 1.4* 0.697 

6.66 1.70 0.216 

1.24* S Y65 GLA57 
17.76 1.20 o-25* 5.5 1.20 0.39 1.20 297 S7P 11.15 NOD62 

5.66 1.20 0.75 4.1 1.20 0.50 1.20 367 SIP3 15 NOD62 
6. 1.25* 0.458 3.0 1.25* 0.45* 1.25* 412 S3P3 88065 

1.24* S Y65 GLA57 
9.9G 1.20 0.6 2.7 1.23 0.51 1.20 378 SIP 11.15 NOD62 

18.36 1.20 O-25* 2.7 1.20 0.54 1.20 376 S2P 11.15 90D62 
6.5; 1.05* 0.4* 5.5* 1.20* 0.40* I.251 S2P3 18 PEA72 

1.24* A'65 
23.26 1.25 0.258 4.8 1.25 0.49 1.25 372 ,"2P 11.15 ,","k:; 
3.33 1.34 0.662 7.34 1.01 0.485 I.201 SP KOL69A 

8.67 1.25* 0.42 0.0 1.04 0.47 1.25+ 425 S2P2 FAN67 
12.8 1.25* 0.65* 1.25' 386 S2 BAR65 

3.86 1.163 0.030 7.82 1.026 0.655 1.1* S3P3 GRE72 
3.86 1.431 0.626 6.13 0.982 0.489 I.18 S3P3 GRE72 
6.5 1.1 0.45 8. 1.1 0.60 1.17 S P U65 CBA63 
6.496 7.7 1.0 3.7 1.1 0.64 1.1 s I165 DIC63 

7.5* l.lE* 0.7* I.21 309 s PRI65 
7.06 1.17 0.646 1.17 385 SlP3 16 5111165 

6.956 1.32 1.1; 8.06 1.0' 0.619 1.0* 386 S2P2 16 SAY65 
7.58 1.25* 0.38 5.03 0.95 0.40 1.25* 324 S P PAN67 

3.23 0.75 0.07 1.258 251 S2P3 FAN67 

5.12 1.910 0.016 6.18 1.109 0.517 1.25* 316 S2P3 PRI67 
1.10 1.37* 0.63* 6.04* 1.064* 0.738; PRI67 
5.19 1.25 0.533 7.45 1.08 0.485 

;A,": 316 S3P3 

SP KOL69A 
3.45 0.644 0.238 1:2* 248 S2P3 11.15 SAT67A 
3.60 0.522 0.294 1.2* 350 S2P3 11.12 SAT671 

6.61 1.185 0.651 1.2* 342 Sl SAT67A 
6.61 1.21 0.527 8.16 1.02 0.531 1.20* SP KOL69A 
2.73 1.23 0.722 10.00 1.00 0.63 1.258 376 S2P3 RQS71 
3.14 1.43 0.539 4.71 0.886 0.418 1.25* 276 SIP2 I10571 

4.62 0.62 0.26 1.25* 268 S2P2 PAN67 

3.45 1.03 0.48 1.25* 141 S2 ML69 
1.25* 111 Sl PUL69 

1.37 1.37* 0.63: 1.25* 243 53 PUL69 
0.51 1.45 0.45 0.72 1.86 0.40 1.33 376 SlP3 22 ROL66 

9.32 l.l* 0.697 1.1* 237 S3 7 SAW65 
6.49 1.02 0.65* 1.33' 263 53 7 HAY69 
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C. M. PEREY and F. G. PEREl OpticaLModel Parameters. 1954- 1975 

TABLE II. Optical-Model Parameters Protons 

SPIN-ORBIT POTENTIAL RC SR PIT NOTE REF. VOL.IKAG. POTENTIAL 

II RN AN 

lO.UZ 1.1s 0.85 

22.07 0.70 0.85 
10.42 1.1% 0.85 

25.4 0.805 0.71 

10.1 1.28 0.715 
7.9 1.29 0.78 

100. 2.29: 0.45* 

NUCLIDE ENERGP REAL POTENTIAL 

:NPV) v R A 
SURP.IKAG. POTENTIAL 

ND RD AD VSO RSO AS0 

3.52 0.93 0.50 12c 

12c 
12c 

12C 

12c 
12c 

12c 

13c 
13c 

13c 
13c 

13c 

13c 
13c 

13c 

13c 
13c 

152. 
152. 

153. 

156. 

180. 
185. 

18.70 1.13 0.72 
10.76 1.40 0.60 

18.7 1.13 0.72 

12.84 1.40 0.515 

27.3 0.938 0.571 
1%. 1.24 0.64 

2.38 1.26 0.29 4.63 0.94 0.55 

3.52 0.93 0.50 
1.84 0.915 0.453 

1.33 229 S2P2 12.31 ROL66 
1.25* 235 S2P2 24 CLh72 
1.307 247 S3F3 31 TAT68 
1.41 194 s2 12.13 Con74 

4.06 0.938 0.571 0.94 214 52P2 7 SAN65 
2.22 0.93 0.49 1.33 s PZ 14 ING73 

1000. S2 25 PAL67 

1.37 

1.55 

1.92 
2.20 

2.38 

20. 2.29* 0.45* 

35.32 7.65 0.94 

50.49 1.16 1.13 

43.32 1.56 0.29 
66.51 1.13 0.64 

5.57 1.30 0.46 
7.41 1.09 0.57 

1.25* Sl GER66 
GER66 
GERb6 
GER.66 
GER66 

6.9 
7.0 

12.2 

30.4 
30.4 

92.05 0.91 0.58 

62.8 1.25; 0.40 
42.6 1.25* 0.57 

48.0 1.27; 0.62 

46.44 1.063 0.616 
42.51 1.097 0.613 

63.0 1.13* 0.65* 

0.90 

11.6 

3.42 

1.25* 

0.83 

0.081 

e. 5 1.27* 0.46 
5.65 

18.1 

0.743 

1.25* 

1.085 
3.52 

0.067 

1.266 1.096 

3.54 1.65 0.94 

8.00 0.91 

12.1 1.15 

0.58 

1.13 

8.02 1.56 0.29 
1.99 1.13 

10.4 

0.64 

1.25* 0.40 

1.25* Sl 
1.25* 52 

1.25* 
1.25* 

Sl 
s2 

1.25* 424 P2 

3.1 1.25* 0.57 1.25* 509 SZ 
5.5+ 1.27* 0.62 1.27* S 26 

6.63 1.063 0.616 1.1* SZPZ 
7.07 0.956 0.616 

GUR69 
GQR69 
RICO% 
GRE72 
GRE72 

14.5 9.7 7.13* 0.51* 7.5* 1.13* 0.65* 

1.1* S2P2 

1.25* s2 CUR71 

N 31. 45.66 1.23 0.619 

N 31. 43.71 1.20* 0.70* 

N 49.4 52.67 1.023 0.733 
N 49.4 40.16 1.103 0.727 

2.16 1.17 0.459 11.296 1.17 0.665 

14N 8.6 46.66 1.251 0.65* 

14N 8.6 48.95 1.179 0.75* 

14N 8.6 49.84 1.20'5 0.605 

14N 10.6 48.26 1.25* 0.65; 

14N 10.6 51.46 1.17' 0.75* 

14N 10.6 51.71 1.205 0.605 

6.29 1.20+ 0.4%* 5.566 1.20* 0.70; 
2.3% 1.010 0.795 7.07 1.221 0.500 
32.07 0.251 0.169 3.23 1.461 0.565 

1.74 1.25* 0.658 

1.90 1.32* 0.511 
1.61 1.03 0.53 
2.73 1.25* O-65* 
2.76 1.32* 0.51* 

2.44 1.03 0.53 

3.16 1.53 0.490 

6.22 1.20* 0.70, 
6.89 1.020 0.470 

3.83 0.889 0.381 

6.19 1.25* 0.65+ 
6.70 1.17* 0.75; 
5.32 1.205 0.605 

6.42 1.25; 0.65; 
6.54 1.17* 0.75* 

6.48 1.205 0.605 

1.20* s2 
1.208 428 52 
1.2* 420 s P 
1.2* 327 S P 

1.25* 321 5 26 

SAN70 

SAN70 

CLA'IOC 
CLA'IOC 

1.25* 386 5 26 
7.25* 296 51 26 

1.25* 395 5 26 
1.25* 451 5 26 
1.25* 327 52 26 

HAN73 

HAN73 
HAN?3 

HhN73 
HAN73 

HAN73 

14N 12.2 49.0 1.27; 0.5% u. 0 1.27* 0.49 5.5: 1.27+ 0.58 1.271 52 26 RIC6a 
14N 12.6 48.99 1.25* 0.658 3.75 1.25; 0.65* 4.67 1.25* 0.65* 1.25* $65 S 26 HAN73 

14N 12.6 52.65 1.17* 0.75; 3.67 1.32; 0.51* 4.03 1.17* o-75+ 1.25+ 515 S 26 HAN73 

14N 12.6 51.61 1.205 0.605 3.59 1.03 0.53 5.83 1.205 0.605 1.25* 400 52 26 HAN73 

14N 
14H 

14N 

60.4 l-13* 0.65; 
49.41 1.25* 0.658 
56.93 1.17; 0.75; 

53.05 1.205 0.605 

1.25* Sl 

14N 

14.5 
14.6 

14.6 
14.6 

18. 56.21 1.10* 0.712 

5.5 1.13* 0.51, 7.5* 1.13* 0.65* 
6.28 1.258 0.65* 2.84 1.25* 0.65* 
5.63 1.32* 0.51* 2.31 1.17* 0.75+ 

6.3% 1.03 0.53 3.21 1.205 0.605 
3.97 1.36* 0.50* 6.0; 1.10* 0.712 

CUR71 

HAN73 
HAN73 

HAN73 
LUT72 

14N 21. 53.3 1.11 0.64 7.14 1.40 0.36 5.68 0.983 0.34 
14N 21. 48.0 1.19* 0.70* 4.37 1.258 0.64* 6.02 l.OS* 0.55* 

14N 21. 45.6 1.25* O-65* 6.09 1.25* 0.47* 7.02 1.25* 0.65+ 

14N 21. 47.27 1.20* 0.68% 4. 32 1.368 0.50* 6.0* 1.20* fl.688 
14N 23. 45.91 1.20* 0.660 3. 96 1.36* 0.50* 6.0, 1.20* 0.660 

14N 26. 44.46 1.20* 0.610 8.31 1.36* 0.50+ 65.0* l.ZO* 0.610 

1.25* 595 S 26 
1.254 612 S 26 
1.25* 535 ~2 26 
1.201 Sl 

1.25* 480 S2Pl 
1.25* 528 S2P3 

1.25* 495 S2P3 
1.20? s2 
1.20? s2 

1.20? s2 

BAR69 
BAR69 

BAR69 
LUT72 

LUT72 

LUT72 

14N 31.0 46.7 1.20* 0.63 
14N 49.4 38.52 1.13 0.766 

14N 49.4 33.91 1.17 0.706 
14N 155. 21.54 1.22 0.57 

4.0 1.20* 0.345 12.46 1.20* 0.5* 6.7 1.20* 0.63 1.27 421 S2 
6.95 1.33 0.433 1.75 1.33 0.433 8.77 1.07 0.632 1.25* 347 52 

12.85 0.77% 0.065 3.37 1.33 0.4%a 5.97 1.03 0.59 1.25; 305 Sl 

KIH64 
RUS71 
RUS71 

GE068 

15N 39.84 43.9 1.13 0.66 

10.17 1.30 0.52 

4.5u 1.42 0.4% 2.93 1.42 0.48 

3.2% 0.93 0.47 1.30* S2P2 31 

8.0” 1.13 0.66 1.151 s2 SNE69A 

0 
0 

0 

0 

2: 

49.4 
49.4 

48.09 1.208 0.70; 
43.24 1.17* 0.75* 

41.2 1.142 0.727 
40.28 1.130 0.704 

4.12* 1.328 0.486 
3.45 1.145 1.17 
45.5% 0.196 0.173 

lU.016 1.20* 0.70* 
4.33G 1.321; 0.705 

4.09 1.272 0.371 
3.40 1.422 0.699 

5.47 1.208 0.70* 
6.2s 1.018 o-75* 
5.05 0.994 0.997 

3.29 0.806 0.498 

4.a* 1.175* O.bl* 

7.7 1.25* 0.38 
4.e* 1.175* 0.61* 

7.7 1.25* 0.32 
4.a* 1.175* 0.61* 

6.9 1.25* 0.38 
6.7 \.25* 0.90 
4.** 1.175* ".bl* 

1.20+ 487 s3 

1.20* S 
1.28 1141 5 P 
1.2* 431 s P 

SAN70 

CLA70C 

CLA'IOC 

160 a.49 50.7 1.175* 0.61* 

160 8.66 52.6 1.258 0.38 
160 8.99 53.0 1.175* 0.61* 

160 9.42 52.3 1.25* 0.32 

160 9.49 50.5 1.175* 0.61* 

1.OG 1.175* 1.225s 

1.8G 1.25* 0.6 

1.36 1.175* 1.225* 

1. 1G 1.25* 0.6 
2.OG 1.175* 7.225* 

1.17* 223 Sl 34 
1.25* 174 Sl 

1.17* 226 s3 34 

1.25* 119 Sl 
1.17* 324 S2 34 

HAR63 
DUR63 

HhA63 
DUK63 

HAR63 

160 10.2 51.6 1.25* 0.38 3.OG 1.25* 0.6 

160 10.2 51.0 1.25* 0.40 3.6G 1.25* 0.6 

160 10.20 52.1 1.175* o.fJ1* 2.36 1.175* 1.2258 

160 10.5 52.4 1.258 0.38 7.9G 1.25* 0.6 

160 10.74 53.5 1.175* 0.61* 2.OG l-175* 1.225* 

160 1O.B 49.4 1.25* 0.58 4.76 1.25* 0.6 

1.25* 253 51 

1.25* SZP3 12 

DUK63 

DUK63 

ai0 7;25J --~ 0.3% 
4.8' 1.175* 0.618 

4.5 1.25* 0.58 

32.34 HAR63 
DUKb3 

1.17* 300 Sl 34 HAL763 
1.25* 349 52 DUK63 

160 11.1 46.6 1.258 0.68 

160 11.30 51.6 1.175* 0.61; 
160 11.4 47.5 1.25* 0.59 

160 11.9 49.4 1.258 0.59 

160 11.90 53.6 1.175* 0.61* 

9.66 1.25* 0.4 

1.4G l-175* 1.225' 

a.9G 1.25* 0.3 
10.7G 1.25; 0.3 

2.15G l-175* l-225* 

1.8 1.25* 0.68 
4.88 1.175* 0.61* 

4.8 1.25* 0.59 
5.5 1.25* 0.59 

4.a* 1.175* 0.61+ 

1.25' 427 S2 DUK63 
1.17+ 227 S2 34 HAR63 

1.25, 338 s2 DUK63 
1.25* 411 52 DUR63 

1.17* 332 S2 34 HAR63 

160 12.60 51.3 
160 12.9 49.0 
160 13.05 52.3 
160 13.9 49.8 

2.9G 1.175* 1.2254 4.88 1.175* 0.61* 1.17* 402 S2 34 HAR63 

11.96 I.258 0.3 4.7 1.25* 0.57 1.25' 416 Sl DUK63 
2.956 1.175* 1.2258 u.e* 1.175* 0.61* 1.17* 417 51 34 HA863 

11.26 1.25* 0.3 4.9 1.25* 0.55 1.25* uo2 Sl DUK63 

160 14.1 50.0 
160 14.3 49.7 
160 14.5 49.4 

160 14.7 50.4 
160 15.2 47.7 

160 15.6 49.0 

;.;;;* o.s1* 0.57 

1.175* 0.61; 
1.25' 0.55 

::::: o-52 0.51 
1.25* 0.50 

1.25* 0.53 
1.258 0.62 

1.25* 0.64 

2. 1.25* 0.414 

4. 1.25* 0.13% 
4. ;A",: 0.966 
2. . 0.966 

11.46 1.258 0.3 5.2 1.25* 0.52 
5.8G 1.25* 0.6 4.6 1.259 0.51 

2.6G 1.25* 0.6 3.8 Om50 0.5G 1.25* 0.2 3.7 :-::: 
1:25* 

0.53 
0.4G I.258 1.4 0.62 
2.OG 1.25; 1.4 1.25* 0.64 

1.25* 397 Sl DUR63 
l-25* 403 Sl DUK63 
1.25* UOO Sl DUR63 
1.25+ 414 S, DUK63 

1.25* 554 S7 DUK63 
1.25* 53% 57 DUK63 

22 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 19541975 

TABLE II. Optical-Model Parameters Protons 

AUCLIDE ENERGY REAL POTENTIAL 
;llEV) v R A 

160 16.0 49.0 

160 16.4 us.7 

;A;; 0.61 
. 0.61 

160 17.0 47.5 1.25+ D.60 

160 17.4 47.6 1.25* 0.52 

160 17.5 47.3 1.25 0.64 
160 18.0 US.2 1.25* a.511 

160 18.4 46.U 1.258 0.57 

160 19.2 qe.2 1.25* 0.62 

160 19.8 55.71 1.1* 3.645* 
160 20.4 56.16 l.l* 3.6&5* 

160 20.8 52.76 1.18 3.6458 
160 20.8 46.9 1.23 0.56 

160 21. 50.5 1.19 0.54 

160 21. 47.2 1.19* 0.708 

160 21. uu.5 1.25* 0.65* 
160 21.4 54.47 1.1* 0.645* 

160 22.1 53.08 1.18 0.645* 

160 23.4 (17.25 1.142; O-726* 

160 24.5 44.51 1.142; 0.726* 

160 25.46 U8.4 I.128 0.69* 

160 27.3 48.43 1.142* 0.726; 

160 30.1 U7.50 1.142; 0.726; 
160 30.3 36.31 1.25* D-65+ 

160 30.4 UU.22 1.142; 0.7268 

160 31.0 53.7 1.10* 0.64 

160 31.0 47.9 1.20; 0.62 

160 32.07 (t5.5 1.12* 0.69* 

160 34.1 47.02 l.lUZ* 0.7268 

160 35.20 45.0 1.12* 0.69; 

160 36.8 46.37 1.1929 0.726* 

160 
160 

160 
160 

160 
160 

38.43 u4.4 1.128 0.69* 

39.7 U6.58 1.1112; 0.726* 

39.7 48.8 1.09 0.7u 
42.1 u3.10 l-1112* 0.726* 

43.1 411.67 1.142* 0.726* 

45.13 U2.7 1.12* 0.69, 

160 

160 

160 
160 

160 

16O 

U6.1 42.13 1.142* 0.726* 
49.5 38.90 I.1429 0.726* 

49.5 41.8 1.15, 0.7* 
50. 35.4 1.25* 0.65* 

52.5 36.85 1.142* 0.726+ 

160 

170 
170 

170 
170 

170 

180 

65.8 u1.3 1.078 0.687 

1000. 21. 2.608 0.451 

9.56 46.5 1.25, 0.66 

10.5 50.3 1.209 0.69 

11. 57.32 1.25* 0.U25 
Il. u4.7 1.25* 0.65* 

65.8 37.9 1.142* 0.661 

66.5 37.8 1.142* 0.706 

19P 30. 50.6 1.07 0.7u 

2oNE 

2011x3 
20NE 

18.2 47.45 1.185 0.721 

30. uu.3 1. IO 0.73 

21NR 

22NE 

41.8 36.33 1.197 0.7U6 

30. u9.1 1.10 0.63 

lU.0 u1.7 1.25* 0.67 

23NA 8.0 46.8 1.25* 0.65* 

23NA 8.5 47.0 1.25* 0.65* 

23NA 9.0 47.3 
23NA 9.5 47.3 

:.;Z: 0.65* 
. 0.65, 

23AA 10.0 47.5 1.25* 0.65* 
23NA 10.5 47.5 1.25* 0.65* 

23811 11.0 47.5 0.658 
23NA 11.5 47.3 

;.;E: 
. 0.658 

23NA 12.0 46.8 1.25* 0.65* 

l9G 
NG 

21(IlG 
2416 

24KG 
2URG 

2416 

2416 
2416 
24116 

24llG 
2416 

u9.5 42. 1.05* 0.81 
49.5 49. 1.15* 0.67 

17.5 49.14 1.174 0.736 

20.3 47.8 1.21 0.61 

27.3 43.53 1.16 0.75 

30.5 41.5 1.19 0.70 
30.5 41.6 1.2* 0.65 

30.5 42.4 1.19 0.67 

30.5 44.6 1.17 0.66 

31. Ql.00 1.23 0.647 
31. 41.53 1.20* 0.70+ 
31. 41.92 1.178 0.758 

VOL. IIAG. POTENTIAL 
Y Rll AW 

2.0 1.20* 0.345 

2.31 1.268' 0.676* 

0.91 1.u5 0.450 

0.28 1.268* 0.676* 

2.00 l.UO o.u30 
2.25 l-268* 0.676* 

2.83 1.268* 0.676* 

3.15 1.268* 0.676* 

3.11 1.28 0.415 

4.u4 1.268, 0.676* 

4.14 1.268* 0.676* 

8.8 l.Ul 0.7* 

3.31 1.25; 0.65* 

5.49 1.268* 0.676* 

8.30 1.575 O.&S7 

120. 2.60* 0.45* 

7.69 1.207 0.254 

8.22 1.560 0.506 

8.96 1.497 0.486 

11.31 1.196 0.786 

9.7 1.48 0.52 

4.60 1.72 0.52 
4.23 1.7+ 0.59 

2.6 1.38 0.81 

3.04 1.29 0.766 
6.91 1.20* O.&B* 

4.12+ I.328 1.04 

SDRRp.IIAG. POTENTIAL SPIN-ORBIT POTENTIAL RC SR FIT UOTE REP. 
PD RD AD vso RSO AS0 

4.56 1.25* 1.2 6.8 1.25: 0.61 1.25* 519 S2 DWK63 

22.56 1.25* 0.2 11.7 1.25; 0.61 l-25* 406 S2 DUK63 

28.06 l-25* 0.2 12.3 1.25* 0.60 1.25* 435 S2 DUK63 

5.76 1.25* 0.8 4.0 1.25* 0.52 1.25* 43U S2 DUK63 

5.3 1.2Y 0.45 11.7 1.25 0.64 1.251 s2 REI69 

4. IG 1.25* 1.2 2.4 1.25* 0.54 1.25* 475 S2 DUK63 

4.86 1.25* 1.2 2.3 1.25* 0.57 516 52 DUK63 
9. IG I.258 0.8 3.9 1.25; 0.62 :.;Z: . 537 s2 DUK63 

7.74 1.265; 0.544 1.05 1.065 0.126 1.1; SP 9 KAR69 
6.81 1.2658 0.514 3.36 1.147 0.171 1.18 S2P3 9 KAR69 
6.22 1.265; 0.553 4.49 1.109 0.666 1.1* SP 9 KAR69 
11.0 1.28 0.26 2.1 1.07 0.10 1.38* SP BOY72 

9.14 1.20 0.36 2.75 0.993 0.010 1.25* 1)90 S2P2 BAR69 
4.94 1.25* 0.64' 1.10 1.05* 0.55: 1.25+ 597 S2P3 BAR69 
6.66 1.25* 0.47* 0.99 1.25* 0.65* 1.25* 551 S2P3 BAR69 
7.93 1.265* 0.5U5 1.81 1.055 0.118 1.1* se 9 KAR69 

5.88 1.2658 0.563 5.61 1.207 1.031 1.1* se 9 KAR69 
7.066 1.268* 0.676+ 4.09 l.llU* 0.585* 1.258 499 S3P YOEb9 

6.836 1.268* 0.6761 5.41 1.114* 0.5a5* ;.E& 478 S3P VOE69 

6.80 1.19 0.550 7.0* 1.12* 0.69* . 535 s3 SNE69 

7.286 1.268* 0.6761 5.63 1.114* 0.585* 1.25* 482 S3P 'JOE69 

8.350 1.268; 0.676* 6.82 1.114* 0.585+ 1.25* 496 S3P VOE69 

4.11 1.25* 0.47; 12.* 1.25* 0.65* l-25* 344 52 BAR65 
3.97 1.2688 0.676* 5.73 1.114* 0.585, 1.25* S3P3 GRE72 

2l.UG l.lO* 0.5* 6.8 1.101 0.64 1.2? 420 s3 RIM64 
15.56 l-20* 0.5* 6.1 1.20; 0.62 1.27 452 52 34 KIU64 

5.31 1.44 0.490 7.0* 1.12; 0.69; 1.15* 487 53 SNE69 
6.526 1.268* 0.676* 6.U4 I.1148 0.585* 1.25* 489 S3P 'JOE69 

5.70 1.45 0.450 7.0* 1.12* 0.69* 1.158 498 S3 SNE69 
8.556 1.266* 0.676* 7.98 1.114* 0.585* 1.25* 474 S2P VOE69 

4.89 1.40 0.430 7.0+ 1.12* 0.69; 1.15, 446 S3 SNE69 
7.656 1.268* 0.676; 7.32 1.114* 0.585, 1.25C 490 SlP VOE69 

8.5 1.32 0.45 8.5 1.05 0.60 1.38* SP BOY72 
6.256 1.26B* 0.676* 5.58 l.llW 0.585* 1.25* 453 S2P VOE69 

6.326 1.268* 0.676* 6.20; 1.114+ 0.585* 1.25* 462 S2 VOE69 
5.65 1.28 0.415 7.0* I.121 0.69* I.151 407 s2 SNE69 

4.6YG 1.2688 0.676* 6.20* 1.114* 0,585* 1.25* 434 s2 VOE69 

3.9&G 1.268* 0.676; ;.:O* l.llU* 0.585* 1.25* 390 s2 VOEbY 
1.18 0.7* 1.25* NEL70 

3.70 1.25* o.(r7* 5:W 0.96 0.65* 1.25* 365 :2 FAN67 
3.636 1.2688 0.676; 4.93 1.1148 0.585; I.251 405 S2P VOE69 

7.96 0.918 0.580 1.25* s2 LER72 

S2 25 PAL67 

5.80 1.25* 0.34 5.1 1.25, 0.66 1.251 s2 CR175 
5.77 1.20* 0.37 5.81 1.20* 0.69 1.20* Sl CR175 

10.5 I.258 0.425 1.3* s2 ALT67 
3.42 1.25* O.U7* 12.3 1.25* 0.65* 1.25* S 8 NAQLB 

7.65 0.956, 0.590* 1.25* Sl 1 LER72 

5.52 0.956: 0.590* 1.25* Sl 1 LER72 

7.10 1.28 0.70 8.0 1.09 0.74 1.21 52 23 DSW73 

7.5 0.942 0.568 5.1 l.OU2 0.488 1.187 52 BRA69 
7.00 1.38 0.60 7.8 1.09 0.74 1.27 52 23 DSU73 
0.18 1.196 0.786 1.25* s2 PAL70 

6.60 1.34 0.60 8.1 0.98 0.85 1.27 S2 23 DSW73 

12.2 1.11 0.39 12.6 1.25* 0.65+ 1.25+ s2 AUL69 

10.0 1.25* 0.47* 7.59 1.258 0.65; 1.25* Sl 5 HEL69 
10.5 1.25* 0.47* 7.5* 1.25* 0.65* 1.25* Sl EEL69 
11.0 1.25* 0.97* 7.59 1.25* 0.65* 1.25* Sl : HEL69 
11.3 1.25* 0.478 7.5+ 1.25* 0.65* 1.25* Sl 5 HEL69 

11.5 1.25* O.U7+ 7.5* 1.25* 0.65+ 1.25* 51 5 HEL69 
11.5 1.25, O.U7* 7.5* 1.25* 0.658 1.25* Sl 5 REL69 
11.3 1.258 0.47* 7.5* 1.25* 0.65* 1.25* Sl 5 HEL69 
10.8 1.25* o-47* 7.5* 1.25* 0.65* 1.25* Sl 5 AEL69 
10.0 1.25* 0.47* 7.58 1.25* 0.65* 1.25* Sl 5 HEL69 

1.27 S KOS69 
6.5 1.19 0.76 1.2'1 5 KO.969 

8.06 1.19 0.562 5.29 1.06 0.546 1.177 s2 BRA69 
8.46 1.14 0.54 5.15 0.97 0.32 I.201 711 SIP3 BLA70 
3.70 1.370 0.48 1.25* 52 7 KUA69 

6.6 1.19 0.70 1.3* S DUH68 
1.3* Sl 00868 

3.76 1.38 1.17 6.7 1.19 0.67 1.25* 650 Sl EEN74 
5.46 1.30 1.42 7.0 1.17 0.66 
4.076 1.29 1.11 6.19 1.18 0.670 

;-X: 642 Sl EEN74 
s2 SAN70 

6.576 1.20* 0.70* 6.70 1.20* 0.70* 1.20* 598 53 SAN70 
1.566 I.328 1.51 6.28 1.01* 0.75* 1.20* S SAW70 

See page 8 for Explanation of Tables 



C. M. PEREY and F. G. PEREY Optical-Model Parameters. 19% 1975 

TABLE II. Optical-Model Parameters Protons 

rOL.IHAG. POTENTIAL 
Y BY AU 

6.13 1.292* 0.602 
6.80 0.76 0.27U 

5.64 1.285 0.608 
7.39 1.53 0.533 

7.23 1.50* 0.53* 

10.29 1.20 0.86 

NUCLIDE ENERGI REAL POTENTIAL SURP.IRAG. POTENTIAL SPIN-ORBIT POTENTIAL K SR PIT NOTE REF. 
YD AD 

3. 16 
5.94 

3.635 

RD 

I.2928 
1.21 

1.285 

0.602 

0.639 
0.608 

12.1 1.25 0.56 

vso RSO AS0 

6.24 1.0038 0.583 
6.03 1.03 0.568 
6.41 1.00 0.60 
5.34 0.98 0.55 

9.89 1.008 0.60+ 

6.04 0.79 0.66 
2.44 0.97 0.62 

1.2? 601 S P2 LEY67 
1.25* 591 SIP1 RUS67 
1.25* 612 S2P2 RU.567 
1.3* S DUfi68 

1.25* Sl 80872 
I.258 Sl HOB72 

1.33* 3Utl S2Pl 31 YIL68 

15.4 1.25; 0.41+ 
20.* 1.25; 0.47* 
33.8 1.25* o.u7* 
6.88 1.42 0.37 

6.6 1.20 0.66 
9.68 1.31 0.42 

5.3lG 1.31 0.803 
9.55G 1.20* 0.701 

6.14G 1.32* 0.763 

6.50 1.16 0.6U 

U.15 1.04 0.34 

6.1 1.27 0.66 
9.00 0.80 0.97 

1.25; S2 26 CAL66 

1.25* S2 26 GAL66 
1.258 S2 26 GAL66 
1.201 665 SIP2 BLA70 

1.8U 1.96 0.393 
6.43 I.208 0.70* 
6.28 1.018 0.75; 

1.251 S U65 
1.201 7YU SlP2 

1.20* Sl 

;.;N: 659 

1:16 

S2 S 

s2 

YEI6U 
BLA70 

SAN70 
SAN70 
SAN70 

KOZ68 

6.35 1.25* 0.47: 7.58 1.25* 0.658 1.25* 679 S3 35 PER63 
4.436 1.32* 1.u 6.2* 1.01; 0.75* 1.20* 83U s2 SAN71 

9.02 1.258 0.478 0.5* 1.25* 0.65* 
6.376 I.20 0.70 15.8 1.20 0.70 
9.236 1.32* 0.86 6.2* 1.01* 0.75* 

7.586 1.32* 0.80 

5.8 I.27 0.287 15.2G 1.27 O.UI6 

4.3 0.913 1.29 U.83G 0.913 I.87 
4.58 1.27 0.335 13.86 I.27 0.485 
6.38 1.20* 0.48* 8.666 1.20* 0.701 
4.58 I.27 0.45 l3..8G 1.27 0.65 
3.46 1.32* 0.35 IS.lG 1.32* 0.512 

7.67 I.15 0.58 
6.2* 1.01' 0.75* 

1.25* 758 s3 35 PER63 
1.20* 52 SAN-71 
1.20* 785 s SAN71 
1.208 Sl SAN71 
1.20* 724 S SAN71 

1.207 0.71 

1.10 0.70 
9.25 1.12 0.635 
8.27 1.208 0.70* 
9.25 o.u9 0.6U 
6.2* 1.01* 0.75* 

1.25? 708 Sl DIT69 

1.253 7611 S DIT69 

I.208 Sl SAN70 

1.20* Sl SAN70 

1.20* 51 SAN71 

I.208 719 s SAN71 

9.596 I.328 0.68 

1.30G 1.32* 1.60 

7. 1 1.02 0.70 

10.0 1.32 0.84 

6.2* 1.01* 0.75* 
5.91 1.40 0.69 
6.2+ 1.01* 0.75* 

1.20* 51 SAN71 
1.20* 721 S SAN71 

1.20* Sl SAN71 

1.20* 766 s SAN71 

1.27 S KOS69 
1.27 S KOS69 

0.246 1.32* 1.55 
6. IG 0.876 2.3 

8.36 1.13 1.64 

9.37 1. I9 0.75 1.20* Sl SAN71 

6.2* I.011 0.75* 1.20; 707 S SAN71 
10.8 1. 12 0.76 1.20* Sl SAN71 

6.21 1.01s 0.75* 1.20* 50U s SAN71 
II.86 0.94 0.73 1.20* Sl SAN71 

6.28 1.01* 0.75* 1.20* 565 S SAN71 

4. 5 1.26 0.6 5. I.26 0.6 

IO.OB 1.37 0.3u 7.14 0.90 0.80 

4.66 1.25* 1.00s 11.3 1.25+ 0.65+ 

1.25? SP Y65 80861 
1.45 s 465 GLA57A 
1.29 S Y65 GLA57A 
1.201 712 S2P2 BLA70 

1.25* 761 Sl PIC65 

0.33 I.45 0.629 
I.63 I.378 0.63* 

7.5* 1.18; 0.7* 1.2* 638 S FBI65 

5.31 I.23 0.665 1.23 567 SIP2 16 SAY65 
6.47* 1.089* 0.741* 1.25* 5U5 S2 PUL69 

6.04* 1.069* 0.738+ 1.25* 533 s3 PUL69 

8.57 1.06 0.687 1.06 it10 Sl 31 SAW65 

WV) 

24116 49.5 
2UNG 49.5 
24HG 49.5 
24KG 50.0 

2416 100. 
2416 100. 
2URG 155. 

25116 5. 
25HG 6. 
2516 6. 
25HG 20.3 

26116 13.9 

26116 20.3 

261(G 31. 
26KG 31. 

26RG 31. 

26RG 33.6 

v R A 

43.26 1.10* 0.731 
39.96 l.lU 0.724 
44.73 1.10 0.725 
U3.6 1.09 0.74 

22. 1 1.27 0.68 
27.0 1.21 0.44 
18.3 1.27 0.74 

57.2 I.258 0.65* 
49.6 1.25; 0.65; 
37.0 1.25; 0.658 
42.82 1.26 0.67 

52.6 1.27 0.66 

55.U3 1.15 0.67 
38.05 1.32 0.561 
96.13 1.20; 0.70* 

49.48 1.17; 0.75; 
49.8 1.16 0.64 

AL 9.4 50.9 1.25; 0.65* 

AL 17.0 48.02 1.17* 0.75* 

111 22.2 
AL 22.2 
AL 22.2 
AL 24.5 
AL 24.5 

AL 28. 
AL 28. 

AL 28. 
AL 28. 
AL 28.0 
AL 28.0 

U3.5 1.25* 0.65* 
43.43 1.20 0.70 
u9.33 1.178 0.758 
43.51 1.21 0.71 

47.9 1.17* 0.75* 

U7.1 1.207 0.71 
53.1 1.10 0.70 
45.2 1.25 0.653 
(16.7 1.20* 0.70; 

s5.2 1.15 1.12 
50.5 1.17* 0.75* 

AL 30.0 
AL 30.0 
AL 34.1 
AL 3U.l 

AL 39.8 
AL 39.8 

63.15 0.89 0.95 
50.2 1.17* 0.75* 
39.60 1.15 0.78 
42.u 1.17* 0.75* 

40.9 1.15* 0.74 
48.0 1.20+ 0.64 

AL 40.0 
AL 40.0 
AL 46.0 
AL 46.0 

AL 61.2 
AL 61.2 

27AL 9.1 
2711 9.8 
27111 17.6 
27AL 20.3 
2711 22.2 

2711 UO. 
2711. 40. 

27 AL 61.4 
27111 61.U 
2711. 96. 

27AL 156. 
27aL 207. 

40.0 1.16 0.69 
40.4 I.178 0.758 
40.76 1.11 0.69 
38.9 1.17* 0.75* 
51.05 0.99 0.68 
36.5 1.17* 0.75' 

U7. 1.26 0.6 
UO.4 I.45 0.19 
51.8 1.29; 0.48 
51.3u 1.17 0.67 
u2.1 1.25* 0.65* 

39.7 1.168 0.71 

35.6 I.23 0.665 
36.78 ! .  174 0.660 
37.96 1.16* 0.75, 

28.0 1.06 0.687 

12.uo 1.39 0.55 
10.15 1.616 0.659 

SI 10.61 
SI 11.98 
SI 17.8 
SI 17.8 

SI 2U.5 
SI 28. 
SI 28. 
SI 28. 
SI 28.0 
SI 28.0 

SI 29. 
SI 29. 
SI 30.0 
SI 30.3 
SI 30.5 

SI 31. 

54. 1.21 0.40 
57. 1.11 0.62 
47.8 1.25* 0.65* 
47.11 1.25* 0.65* 

4B.5 1.17+ 0.75* 

59.6 1.06 0.78 
60.8 0.92 0.88 

50.0 1.20 0.700 
50.0 1.20 0.70 
u9.1 I.178 0.75* 

UU.6 1.20* 0.6458 
93.9 1.20* 0.645* 
49.2 1.17* 0.758 

U8.3 1.15* 0.71 
05.19 1.19 0.68 

45.19 1.19 0.684 

3.71 1.31 0.554 
4.75 1.20* 0.48* 

4.12: 1.32* 0.526 

1.09 1.32* 0.99 

7.93 1.20 0.48 
2.16 1.32* 0.59 
3.80 1.81 0.41 

2.69 1.32* 0.55 

15.7 1.20 0.35 

3.90 I.328 0.47 
19.2 0.765 0.96 
4.8 1.32+ 1.10 
9.8 I.49 0.51 

7.1 1.40 0.74 
6.1 1.32* 1.07 

7.4 1.32+ 0.61 

10.7 1.32* 0.58 

3.0 I.26 0.6 
9.2 1.45 0.19 

8.6 1.29; O.UB 

5.1 1.25* 0.65; 

7.04 1.40* 0.7* 
6.19 I.48 0.630 
6.36 I.45 0.629 
U.81 1.37* 0.638 

5.26 1.61 0.334 

16.4 1.05 0.75 
6.59 I.016 0.795 

3.01 1.01 0.574 I.34 365 SI 12.22 co17u 
2.82 1.185 0.626 1.25* 196 S2P2 25 CL872 

u.5 1.21 0.40 
8.5 1.11 0.62 

10.46 1.25* o.rc7* 5.57 1.25* 0.65* 
10.U6 1.25* o.u7* 6.17 1.00 0.651 

1.3* S 465 
I.38 S ~65 

;.;;: 837 837 S2P3 S2P2 

COB61 
CO861 

BAU66 
BAU66 

2.69 1.32; 0.70 5.476 I.328 
0.68 0.91 1.01 15.16 0.91 
i6.j iii 0.33 0.026 I.5 
2.72 1.20 0.483 18.76 1.20 
2.72 1.20 0.48 18.7G 1.20 

3.46 1.32* 0.48 13.96 1.32; 

1.02 6.21 1.01* 0.75* 1.20* 757 s2 SAN71 

1.47 2.8 1.06 0.78 1.257 757 Sl DIT69 
0.U 12.5 0.92 0.88 I.251 75u s DIT69 
0.700 6.79 1.20 0.700 1.208 52 SAN70 
0.70 6.8 0.70 0.70 1.20* s2 SAN71 
0.69 6.2* 1.01* 0.75* I.208 783 s SAN71 

3.3 1.20* 0.645* 4. I 1.259 0.645* 6.0* 1.20; O-645* 1.257 SlPl CRA66 
1.9 1.20+ 0.64% u.1 1.25* 0.645* 6.08 1.20* 0.645. 1.257 SIP2 23 CBA66 

4.12 1.32* 0.45 12.06 1.32* 0.654 6.28 I.018 0.75* 1.20* 710 s SAN71 
8.0 I.35 0.50 1.8G 1.35 0.72 5.1 1.15* 0.71 I.208 700 Sl COLb6 
9.02 I.29 0.53 2.066 I.29 0.77 9.4 0.70 1.04 1.20* SI SAN71 

9.02 1.29 0.532 
6.38 I.201 o.w* 

4.124 1.32* 0.377 
2.58 1.06 1.10 

Y.tlO 1.32* 0.57 

2.066 
9.066 

12.03G 
5.506 
5.356 

I.29 
1.20+ 

1.32* 
1.06 
1.32* 

0.771 
0.70* 

0.546 
1.59 

0.820 

9.39 0.696 I.OU 1.20* SI SAN70 
6.08 I.201 0.70* 1.20* 7OU 52 SAN70 
6.2* 1.01* 0.75* 1.20; S SAN70 

u.24 0.92 O.lIU 1.20* Sl SAN71 

6.2* 1.01* 0.75* 1.20* 686 S SAN71 

6.1 1.32* 0.89 l.OG l-32* I.29 6.2* 1.01* 0.75, 
7.42 1.32' 0.61 1.736 1.32* 0.889 6.2* 1.01* 0.75* 

6.8 1.18 0.70* 1.4 I.U7* D.61 5.4 1.18 0.708 

1.20: 687 S2 SAN71 

I.208 618 S2 SAN71 
1.257 S2P3 23 CRALC 

SI 31. 46.90 1.20+ 0.70; 
SI 31. u9.23 1.17* 0.75* 
SI 34.1 49.0 1.12 0.69 
SI 34.1 45.6 1.17* 0.758 

SI 40.0 43.3 1.17* 0.758 
SI 46.0 43.5 1.17* 0.758 
51 49. 36.4 1.1s 0.70* 

See page 8 for Explanation of Tables 



C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE II. Optical-Model Parameters Protons 

SPIN-ORBIT POTBNTIAL Bc SR FIT NOTE REP. 
vso Bso AS0 

6.51 0.9U: 0.62 
7.13 1.10 0.585 
11.9 1.25 0.59 

8.26 0.94* 0.6* 

b.08 0.97 0.35 
8.46 0.94, 0.6* 

1.2) 
1.101 

1.251 
1.21 

1.201 
1.21 

SIP1 19.27 
s2 

s2 
SlPl 
S2P2 760 

19 

19 S2Pl 

LAU73 
BRA69 

BE169 
LAM73 
BLA70 
LA173 

VOL.IRAG. POTENTIAL 
u BY LU 

3.75 1.33+ 0.6* 

BUCLIDE ENERGY REAL POTENTIAlL 
wm V R ,4 

SURP.IRAG. POTENTIAL 
YD RD AD 

2851 17.13 51.52 2RSI 17.5 55.54 :-:'o* o*65* 0.633 
2RSI 17.5 48.2 1:25 0.59 

28.91 19.04 51.58 1.17* 0.658 

2RSI 20.3 u5.57 1.20 0.65 

28.51 20.64 U9.96 1.17; 0.65* 

2.92 I.338 0.68 
6.53 1.37 0.600 

11.7 1.10 0.47 

1.25* 

1.25: 
1.21 

1.27 

1.21 

1.309 
1.30* 

1.21 

1.258 
1.29 

1.20* 

5.16 1.33* 0.6* 

4.48 1.33* 0.6* 

9.8 1.28 0.703 

3.06 I.338 0.69 

1.36 1.33* 0.6* 

0.14 1.33; 0.6* 

8.53 1.43 0.37 

2. 3 1.33* 0.6* 

1.91 1.44 0.41 

2.59 1.33* 0.6* 

2RSI 21.2 41.42 1.24* 0.673 
2RSI 21.2 46.07 1.20, 0.688 

28SI 22.99 $8.83 1.17* 0.65* 

2851 2u.93 47.77 1.17: 0.65, 

2851 27.14 46.611 I.178 0.65* 

14.9 0.86 0.614 
3.76 1.33+ 0.68 7.42 0.91(* 0.6; 

6.58 0.94* 0.6* 
5.29 0.94* 0.68 

s2 

s2 
SlPl 

28.91 27.6 41.69 1.23 0.71 

2RS.I 27.6 44.77 1.20: 0.65 

28SI 2R.98 U6.01 1.17* 0.65; 

28SI 30. 44.30 1.168 0.758 
28SI 30.3 50.9 1.106 0.687 

15 

15 
19 

19.27 
19 

S2Pl 
S2Pl 

81868 
BAE6B 
LA173 
LA173 
LA173 

7. 17 1.04 0.71 

6.74 1.33* 0.68 

3.97 1.37* 0.638 

3.63 1.339 0.543 

0.10 1.540 0.349 

1.98 1.560 0.486 

1.96 1.37* 0.638 
4.41 1.409 0.537 

12.6 1.25+ 0.56* 

4.62 0.94, 0.6* 
6.048 1.0648 0.7381 

6.01 0.930 0.546 

5.10* 1.15* 0.718 

722 

736 

2RSI 30.3 50.74 1.111 0.746 

0.96 1.37* 0.63* 

3.92 1.339 0.543 

6.88 1.540 0.349 

3.19 1.560 0.486 

11.00 1.37: 0.63* 

1.39 1.409 0.537 

6.lB 1.55 0.42 

11. 1.26 0.67 

Sl 
s 
S2P2 

717 S2P2 
716 SP 

Sl 

15 
15 

19,27 

11 
11 

JON68 
JON68 
LA173 
PB167 
SAT67 

PUT71 

28SI 40. (11.11 1.178 0.709 

2851 40. 42.38 1.16* 0.75; 
2851 40. 44.61 1.134 0.733 

28SI 100. 21.1 1.27* 0.68* 
2RSI 100. 27.3 1.218 0.44* 

2ESI 155. 22.7 1.24 0.75 

6.97 1.089 0.741 
6.Ov+ 1.064* 0.7381 

5.84 1.012 0.632 
9.54 1.08 0.61 
3.05 0.78 0.67 
2.78 0.95 0.62 

1.25* 638 S2P2 FBI67 

I.258 630 S2P2 PRI67 
1.2* 645 S2P2 12 PRI67A 
I.258 Sl ROB72 
1.25* s2 80872 

1.29* 394 S2P2 31 YILdR 

31P 8.10 53.1 1.258 0.65* 8.3 1.25; 0.47* 7.5* 1.258 0.65* 1.25* Sl 5 DAL69 

s 11.8 49.3 1.25* 0.658 
s 17.8 u7.9 1.258 0.658 

s 31. 51.93 1.07 0.77u 

s 31. 47.18 1.20; a.70* 

32.5 17.5 52.14 1.15 a'.654 

325 17.5 44.1 1.28 0.57 
325 24.5 53.0 1.08 0.74 
32s 155. 19.0 1.26 a.74 

34s 6.03 55. 1.258 0.501 
311s 24.5 52.9 1.12 0.69 

7.35 1.33 0.648 
2.32 1.208 o.w* 

10.57 1.25 0.81 

10.50 1.25; 0.47+ 

11.01 1.25* 0.47, 

1.2UG 1.33 0.939 

13.216 1.20+ 0.70; 

6. 12 1.32 0.547 
7.2 1.02 0.59 
7.05 1.12 0.83 

6.00 1%' o-65* 6.03 . 0.65; 
6.54 1.07 0.774 

5.06 1.20* 0.70* 

5.56 0.85 0.41 

12.3 1.28 0.57 
4.92 1.0 0.46 
2.96 0.99 0.64 

1.25* 868 s2P2 BAU66 
1.25* 878 S2Pl BAU66 

1.20* 52 SAN70 
1.208 719 s3 SAN70 

11-G 1.25+ 1.05 
7.23 1.19 0.78 

1.151 s2 BRA69 
1.251 s2 REI69 
1.25* SP RAY71 
1.308 SlPl 31 YIL68 

7.19 0.84 0.61 

1.25* 52 
I.258 SP 

1.25* s2 

ANT69 

HAY71 

35CL 6.03 55. 1.25; 0.50* 1l.G 1.25* 1.05 ANT69 

36LR 8.75 50.71 1.24 (11.62 
36AR 24.9 0.977 0.755 

36AR 33.6 

E;.:" 
. 1.18 0.66 

0.22 1.274 0.599 

4. vll 1.29 0.70 
7.9* 1.001 o-755* 

1.25; Sl SEN71 
0.98 s2 7 JOE68 
1.18 52 KO7.68 

3RAR 10.0 50.19 1.24 0.64 

7.82 1.26 0.53 
7.07 1.27U 0.599 

6.87 1.18 0.66 

6.95 1.21 0.55 4.30 1.19 0.70 

8.5 1.265 0.487 

10. 1.20: 0.415 

7.58 1.25; 0.687 

1.268 52 SE172 

40AR 9.7 53.6 1.265 0.987 

VOAB 9.7 62. 1.20* 0.41 

UOLR 10. 61.8 1.209 0.4 15 
UOAR 14.1 48.84 1.25, 0.687 

UOAR 16.9 48.00 1.25* 0.65; 

7.5 1.265 0.487 

9.5 1.20* 0.41 

8.8 1.209 0.415 

1.26 S P 12.Y5 NOD60 

1.20; s ~65 GLA57A 
1.20* s 12,YS NOD60 
1.25* Sl GRA65 

1.258 52 

11.2 1.25* 0.452 

11.0 1.25* 0.47* 

8.25 1.22 0.676 

8.37 1.25* 0.6U* 

10.7 1.25* o.u7* 

8.2 1.343 0.470 

3.93 1.3u 0.71 

5.6U 1.01 0.657 1.25; 1062 S2P2 BAR69 
4.97 I.058 0.558 1.25* 1047 S2P2 BAR69 
3.48 I.258 0.65+ 1.25* 944 S2p2 BAR69 
6.0* 1.05* 0.7* 1.18 Sl 1 JOH68 
4.24 1.08 0.582 1.258 980 S P RUS71 
6.31 1.11 0.869 1.258 I0113 S2P2 RUS71 

0.06 1.16 0.743 7.07 0.987 0.686 1.25* 907 S P BUS71 
6.40 1.17 0.71 7.20 1.04 0.721 1.25* 878 SlP2 RUS71 
7.30 1.18 0.683 6.56 1.01 0.660 1.25* 883 SlP2 RUS71 

5.65 1.33* 0.5a* 11.53 1.06 0.758 I.208 s2P3 20 HAT67 

8.21 1.25* 0.26 6.0* 1.25* 0.65* 

4.006 1.182 1.217 V-81* 1.03tl* 0.5118 

3.286 1.309; 1.162* 4.76* 1.014; 0.5268 
IO.186 1.442 0.277 v.a1* 1.038; 0.511* 

2.426 1.309; 1.162* 4.76; l.OlV* 0.526* 

1.25* 
1.328 543 $1 5 

l-32* 523 S 

1.32* 609 S ,' 

1.32; 461 S 5 

BE868 

VOE71 

VOE71 
VOE71 
VOE71 

5.626 1.379 0.510 
3.306 1.309* !.162* 

14.876 1.442 0.351 

3.776 1.309* 1.1628 

4.666 1.391 1.058 
4.596 1.309* l-162* 

5.14 1.149 0.268 

6.01 l.OlV* 0.526* 
4.a1* 1.03a* 0.511* 
4.76: l.OlV* 0.526* 

V.Rl* 1.0381 0.511* 
4.76* l.OlV+ 0.526; 

VOE71 
VOE71 

VOE71 
VOE71 
VOE71 

VOE71 

U.78G 1.395 1.59u V.Bl* 1.038* 0.5118 
6.746 1.309; 1.162* 4.76* l.OlV* 0.526* 

4.886 1.133 1.507 u.tl1* I.0388 0.511; 
6.596 l-309* 1.162* 4.768 l.OlU* 0.526* 

1.32* 907 s 1.32* 818 s ,' 

1.32; 783 s 5 
1.32* 820 S 5 

VOE71 
VOE71 
VOE71 

VOE71 

6.85 1.39 0.41 6.04 0.135 0.24 I.321 827 S3P2 4 LO172 
7.966 1.296 0.927 4.12 1.125 0.278 I.328 797 s P 5 VOE71 
5.896 1.3098 1.162; 5.05 l.OlV* 0.5268 1.32* 799 S P 5 VOE71 
8.276 1.279 0.957 4.14 1.088 0.401 1.328 810 SIP 5 VOE71 
6.19G 1.309; 1.162* 4.75 l.OlU* 0.526* 1.32* 811 s P 5 VOE71 

YOAR 21. 

UOAR 21. 
VOAR 21. 
&OAR 24.9 

4OAR 30.4 
40AB 30.4 

50.6 1.17 0.717 

49.3 1.19* 0.70; 
u5.3 1.25; 0.65* 

U8.85 1.18 0.793 
51.37 1.11 0.811 

2.0 I.3113 0.470 

6.64 1.60 0.502 

3.46 1.34 0.71 47.44 7.14 0.74 

48.03 1.11 0.734 

46.80 1.11 0.767 

46.04 1.12 0.771 

VOkR 119.4 

VOLR 49.4 3.10 1.17 0.71 

6.10 0.751 0.612 UOAR 99.u 

CA 26.3 49.81 1.12* 0.75* 

VOCA 9.6 58.68 1.25* IO.26 
4OCA 9.6 55.85 1.197 0.627 

4OCA 9.6 57.86 1.152* 0.692+ 

VOCA 9.R6 44.84 1.352 10.657 
4OCA 9.86 59.65 1.1521 10.692: 

UOCA 10.37 56.60 1.201 0.619 
uoca 10.37 61.71 1.152* 10.692+ 

4oc.4 ll.U2 51.80 1.220 10.748 

4OCA 11.42 51.17 1.152* 0.692* 

400. 12.44 54.04 1.192 0.641 

UOCA 12.44 56.88 1.1528 0.692+ 

VOCL 13.4" 57.40 1.113 S').(;UR 

9OCL 13.Y9 55.59 1.152* '3.692* 

llOCA 13.98 50.43 1.254 IO.599 

4OCA 13.9R 56.16 I.1521 10.692, 

VOCA 1.21 '0.67 
VOCA 1.166 0.739 

rocn 1.1528 3.692* 

VOCA 14.6 54.78 1.150 0.742 

4OCA 14.6 54.03 1.152; 3.692: 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE II. Optical-Model Parameters Protons 

POTENTIAL 
R A 

VOL.Ifii kG. POT ERTIAL SURP.IllAG. POTENTIAL SPIN-ORBIT POTENTIAL RC SR PIT NOTE REP. 
Y 811 AU YD RD AD IS0 RSO AS0 

NOCLIDE ENERGY REAL 
(nEV V 

4OCA 15.57 67.13 

4oca 15.57 52.99 
UOCA 15.65 54.3 

UOCA 15.65 52.44 

UOCA 15.97 55.52 
UOCA 15.97 53.00 

0.963 0.848 

;.;:2* 

1:21 

0.692* 0.51 
0.63 

1.135 0.651 

1.152, 0.692* 

6.946 1.426 1.101 u.e1* 1.03a* 0.5118 1.32* 

6:40 :.;"G 

1.309* 1.162* 4.768 l.OlU* O-526* 1.328 

0.90 1.23 0.59 0.43 7.8 5.88 0.87 0.95 0.53 0.42 1.32* 1.328 
5.526 1.224 1.207 3.74 1.03e* o-511* 1.328 

5.976 1.309: 1.162* 4.76* 1.014* 0.526; 1.32* 

886 S VOE71 

805s 5 VOE71 
S2P2 BOY72 

717 S3P2 4 LOU72 
732s 5 VOE71 
804 s 5 VOE71 

UOCA 16.25 52.16 1.21 0.60 6.56 1.25 0.42 5.01 0.92 0.31 1.32* 697 5392 4 LO172 

UOCA 16.57 51.40 1.200 0.671 9.5OG 1.234 0.724 4.818 1.065 0.199 1.32* 709 s PZ VOE71 
UOCA 16.57 53.39 1.152; 0.692* 6.146 1.309* 1.162* 3.73 1.014* O-526* 1.32* 815 s P 5 VOE71 

UOCA 17.3 47.90 1.258 0.65; 11.47 1.25* 0.47* e.* 1.258 0.65* 1.25* s2 GRA65 
UOCA 17.3 50.12 1.233 0.610 7.406 1.062 1.168 5.04 1.076 0.476 1.32* 764 SIP 5 VOE71 
UOCA 17.3 53.91 1.152; 0.692* 6.316 1.309; 1.162* 4.31 1.014+ 0.526* 1.32; 812SP 5 VOE71 

UOCA 17.57 48.35 
UOCA 17.57 52.63 

UOCA 17.8 48.0 

UOCA 17.8 55.94 

UOCA 17.8 57.22 

UOCA 18.57 49.03 

UOCA 18.57 49.95 

UOCA 19.57 49.88 
UOCA 19.57 47.25 

UOCA 20.58 50.98 

uoca 20.58 46.53 

1.244 0.587 
:.;;2' 0.692; 

0.45* 

I:178 0.657 
1.1528 0.692* 

1.233 0.569 

1.152; 0.692* 

1.205 0.693 
1.1528 0.692* 

1.178 0.726 

1.152; 0.692* 

6.956 1.133 1.200 5.19 0.907 0.509 1.32* 769 S P VOE71 
7.516 1.309* l-162* 3.49 1.014* 0.526* 1.32* 857 S P 5 VOE71 
8. 1.25* 0.45* 4.0 1.25* 0.458 1.25+ 726 S3P2 12 81065 
8.216 1.196 1.003 3.71 0.999 0.352 1.328 754 s P 5 VOE71 

5.366 1.3098 1.162* 6.29 1.014: 0.526* 1.32* 738 s P 5 VOE71 

7.34G 1.138 1.183 3.97 1.010 0.331 1.32* 78% S Pl VOE71 
7.206 1.309; l-162* 4.19 1.014* 0.526* 1.328 842 S P 5 VOE71 
7.576 1.191 1.285 u.a1* 1.038; 0.511; 1.32* 869 Sl VOE71 
7.156 1.309* 1.162; 4.76; l.OlU* 0.526* 1.32* 835 S VOE71 
7.986 1.243 1.245 u.a1* 1.03e* 0.511* 1.328 893 Sl BRA71 
7.246 1.309* 1.162* 4.76* l.OlU* 0.526* 1.328 835 S VOE71 

UOCA 21.05 50.02 1.174 0.739 

4oc.A 21.05 50.00 1.152* 0.692: 

4OCA 21.68 55.13 1.111 0.781 
UOC?z 21.68 46.57 l-152* 0.692+ 

UOCA 23.55 55.96 1.036 0.816 
UOCA 23.55 47.06 1.152; 0.692* 

BRA71 

VOE71 
BRA71 
VOE71 

BRA71 
VOE71 

UOCA 25. 48.92 
UOCA 26.30 53.13 

UOCA 26.30 50.93 
4OCA 27.4 53.52 

UOCA 27.4 50.59 

1.168 0.759 
1.016 0.786 

2.10 1.37; 0.63+ 

1.152: 0.692* 
1.049 0.871 

1.152: 0.6928 

2.22 

2.02 

GRU72 
BRA71 
VOE71 

BRA71 
VOE71 

UOCA 30. 47.38 
4OCA 30. 47.86 

UOCA 30.3 44.04 

UOCA 30.3 43.44 

UOCA 30.3 46.1 

4oca 30.3 47.2 

UOCA 30.3 47.30 
4oc.A 30.3 46.61 

UOCA 30.3 56.07 

UOCA 30.3 47.02 

UOCA 30.3 50.00 

UOCA 30.3 45.3 

1.16* 0.75; 
1.16; 0.75* 

1.236 0.659 
1.25* 0.65* 

1.20* 0.78 
1.172 0.703 

1.156 0.739 
1.163 0.740 

1.030 0.861 

1.165 0.689 

;.;;2* 0.692; 0.66 

1.313 
1.309r 

0.797 
0.549* 

2.24 1.37* 0.63* 
2.40 1.378 0.63* 
0.60 1.236 0.659 

0.40 
1.78 

0.09 

1.25* 0.7* 

1.288 0.653 

7.346 1.277 1.251 4.30 0.837 1.024 1.328 896 SlP2 
8.026 1.309* 1.162* 6.48 1.014* 0.526* 1.328 860 S P 
7.556 1.242 1.323 4.e1* 1.0388 0.511* 1.328 901 51 
7.706 1.309* 1.162: 4.76* 1.0148 0.526* 1.32* 849 S 
4.8OG 1.273 1.804 4.81* 1.0388 o-511* 1.32* 936 S2 
7.526 1.309* 1.162* 4.76* 1.014; 0.5268 1.32* 839 S 

4.07 1.37* 0.63; 6.04* 1.0648 0.738* 1.25* sz 
4.726 1.269 1.831 4.20 1.038 0.512 1.32* 927 S2P2 
13.236 1.309* 1.162* 6.23 1.014* 0.526* 1.321 865 S P 
3.646 1.313 1.687 4.81: 1.03a* 0.511* 1.32; 943 SZ 
7.816 1.309* 1.162* 4.76* l.OlU* 0.526* 1.32* 915 S 

4.22 1.37* 0.638 6.04* 1.0648 0.738* 1.258 940 S2P2 11 
4.18 1.37, 0.63; 6.04* 1.064; 0.738* 1.25* Sl 
7.74 1.236 0.514 12.48 1.236 0.659 1.25* 849 SZ 32 
8.77 1.25; 0.47; 12.* 1.25* 0.65* 1.258 830 S2 32 
5.96 1.25* 0.7* 5.97 1.20* 0.7* 1.20; S2P2 11 
4.e3 1.288 0.653 4.03 1.009 0.446 1.2* 904 s P 11 

PRI67 
~B072 
BAR65 

81865 
GRE66 

SAT67 

0.02 

4.50 

1.389 0.568 

1.400 0.539 

1.722 0.193 

0.77 1.309* 0.5498 

6.46 1.389 0.56% 4.48 0.975 0.480 S2Pl 2 811171 

6.51 1.400 0.539 4.41 0.978 0.464 

y: 

. 

',3; 

P 2 HNI71 
0.5% 1.722 0.193 4.41; O-978* 0.464* 1.11* 881 s 2 811171 
5.536 1.249 1.672 5.37 1.093 0.613 1.32* 883 S2P2 VOE71 

7.66~ 1.309* 1.162* 5.56 1.014* 0.526* 1.32; 858 s P VOE71 
6.1 1.33 0.64 5.4 1.01 0.60 1.32* SP 80172 

4OCA 35. 46.42 
UOCA 35.8 51.92 

UOCA 35.8 46.64 

1.16* 0.75* 2.37 1.37; 0.63+ 4. 17 1.378 0.63, 6.048 1.064* 0.7388 1.25* 52 
1.058 0.778 0.36 1.319 0.709 5.646 1.319 1.501 7.05 0.865 0.744 1.32* 858 S P 
1.152* 0.692* 2.07 1.309; 0.549* 5.656 1.309* 1.162; 4.68 1.0148 0.526* 1.32* 796 S P 

GRU72 

VOE71 
VOE71 

UOCA 40. 41.55 
UOCA 40. 43.22 

4OCA 40.0 46.88 
UOCA 40.0 44.85 

UOCA 40. 44.51 

1.203 0.674 
1.16* 0.75+ 

1.113 0.786 
1.1521 0.692' 

1.16* 0.75* 

1.56 1.255 0.704 4.92 1.255 0.704 6.22 1.028 0.778 1.25* 85% SZPZ P~l67 

1.21 1.371 0.63* 4.52 1.378 0.63* 6.04* 1.0649 0.7388 1.25* 841 SZP2 PRI67 

3.53 1.415 0.659 2.746 1.415 1.395 4.73 0.963 0.621 1.32; 844 S P VOE71 

4.49 1.309, o-549* 3.926 1.309* 1.162* 4.32 1.014* 0.526; 1.32* 786 S P VOE71 

1.71 1.37* 0.63, 4.42 1.37, 0.63* 6.048 1.064* 0.738* 1.25* s2 GRG72 

4OCA 45.5 46.34 
UOCA 45.5 43.26 

4OCA 45.5 41.64 

UOCA 48.0 38.55 

4 OCA 49.0 35.87 
4OCA 49.0 36.30 

1.090 0.708 4.88 1.636 

1.152; 0.692* 4.10 1.3099 

1.188 0.7* 
1.178 0.724 

1.200 0.712 
1.152* 0.692, 

1.182 0.720 

3.83 
4.66 

3.79 
7.04 

1.3+ 

1.564 
1.508 

1.309* 

0.384 2.856 1.636 0.813 6.12 1.001 0.692 1.32* 770 SZPZ VOE71 

0.549* 4.216 1.309+ 1.1628 4.94 l.OlU* 0.526; 1.328 756 S P VOE71 

0.68 3.55 1.38 0.6* 5.67 1.05* 0.78 1.25* 778 S2P2 24 CLA72 

0.495 0.766 1.564 1.048 6.69 0.957 0.793 

0.546 1.05G 1.508 1.156 5.62 0.933 0.791 
y;: '6;; SZPZ 11 BRA71 

. P VOE71 

0.5498 1.686 1.3098 1.1628 6.27 1.0148 0.526* 1.32. 732 P VOE71 

UOCA 55.0 

4OCA 55.0 

UOCL 61.4 
UOCA 61.4 

UOCA 61.4 
4OCA 75. 

4OCA 76.0 
UOCA 76.0 

4OCA 153. 
uocn 153. 
UOCA 153. 

38.70 

39.48 

38.03 
38.90 
38.23 

22.97 

7.87 1.341 0.578 

7.34 1.309 0.5498 

1.45 1.37* 0.63* 
7.31 1.376 0.450 
3.34 1.309* 0.549* 

1.486 1.341 1.224 4.81; 1.0388 0.511* 1.32* 762 S VOE71 
1.816 1.309; 1.162* 4.76* 1.014* 0.5268 1.328 70% S VOE71 
4. 44 1.37* 0.63* 6.04* 1.0648 0.738* 1.258 744 s2 PQL69 
1.216 1.376 0.953 4.e1* 1.03s* 0.511* 1.32; 684 S2 VOE71 
5.02G 1.309* 1.162: 4.76* l.OlU* 0.526* 1.328 699 S VOE71 
13.23 1.20 0.56 0.91 1.69 0.39 1.32 816 S2P3 22 ROL66 

33.47 
33.47 
15.01 

10.80 
-7.67 

1.152* 0.692* 

1.168 0.75+ 
1.149 0.995 

1.152* 0.692, 
1.20 0.53 

1.149; 0.712’ 
;.$2* 

1:005 

0.47 0.4361 

0.309 
1.152* 0.436* 

11..73 1.31s* 0.552* 
12.41 1.309 0.511* 

15.00 1.40 0.52 
16.02 1.372 0.513 
19.51 1.309 0.511* 

5.26 1.03e* o-511* 1.32* 671 S P 
5.31 1.014* 0.526* 1.32: 693 S P 

VOE71 

VOE71 

UOCA 155. 19.4 

UOCA 156. 12.26 
UOCA 160. 17.5 
UOCA 160. 14.54 

UOCA 160. 17.13 
UOCA 160. 12.79 

1.24 0.74 

1.42 0.55 
1.172 0.585 
1.17 0.51 

1.193 0.486 
1.152: 0.436* 

1.003 0.328 
1.152* 0.436: 

12.64 1.23 

13.1 1.22 

8.2 1.535 
10.* 1.50 

10.69 1.473 

16.61 1.309* 

0.84 
0.57 
0.483 
0.50* 

0.478 
0.511* 

UOCA 180. 18.69 

UOCA 180. 4.96 
UOCA 185. 13.1 1.01 0.5* 

14.86 1.376 0.542 
15.13 1.309t 0.511* 
11.1 1.52 0.47 

2.11 1.12 0.6? 1.32 654 SlP2 12.31 ROL66 
3.55 1.067 0.612 1.328 639 s P 12 VOE71 

3.31 l.OlU* 0.5268 1.32; 639 S P VOB71 

2.87 1.02 0.58 1.32* SlPl 31 HIL68 
3.48 1.03 0.64 1.33 487 Sl 12,19 CO%74 
4.04 1.172 0.585 1.32 584 $1 33.19 80065 
2.45; 1.17 0.51 1.3* 630 SZ 12.19 80065 

3.39 1.038+ 0.511* 1.32* 612 S 12 VOE71 
4.16 1.014* 0.5268 1.328 601 S P 12 VOE7 1 

4.00 1.085 0.643 1.32+ 619 SlP2 13.12 VOE71 
3.95 1.014* 0.526; 1.32* 551 S P 13.12 VOE71 

3.29 1.17 0.63 1.32 s P2 14 ING73 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE II. Optical-Model Parameters Protons 

VOL.IKAG. POTENTIAL SORP.IIAG. POTENTIAL SPIN-ORBIT POTENTIAL RC SR PIT NOTE 
" BY AQ VU RO AD IS0 RSO AS0 

1.363 0.305 

1.25* 0.478 

1.264 
1.25* 

0.310 
0.47* 

7.w 1.209 0.678 

7.5* 1.25* 0.658 
7.s 1.217 0.600 

7.5* 1.25* 0.658 

1.25+ 638 32 26 
1.25; 654 52 26 
1.258 701 Sl 
1.258 846 S2 

1.25* Sl 

l(AR66 
BAR66 
BAR66 
HAR66 

6.80 1.30* 0.60* 

10.53 1.25* 0.47* 

1.9 1.32 0.54 
5.6 1.32* 0.638 

s.o* 1.058 0.79 
7.5* 1.25* 0.47* 
12.0 1.25* 0.65+ 

5.6 1.03 0.59 

8.7 1.01* 0.75* 

1.25* s2 

1.25* Sl 1 
1.25* 870 S P 1 

1.20* 900 S2P 1 

BAN68 
BAN68 
SfII69 
MAN7lA 
UAN71A 

1.366 0.290 7.5* 1.233 0.720 1.258 759 S2 MAR66 

1.25* 0.47* 7.5* 1.258 0.65* 1.25* 778 s2 KAR66 
1.26 0.4u 5.98 0.89 0.33 1.29* SIP1 LO172 

1.246 0.324 7.5* 1.278 0.590 1.25* 788 Sl MAR66 
1.25s 0.47* 7.5* 1.258 0.658 1.25* 898 52 MAR66 

1.20 0.59 6.30 0.99 0.50 1.29* SlPl LO172 

1.24 

1.26 
1.30; 

1.25* 
1.29 

1.32: 

0.70 6.80 0.85 0.47 1.29* SlPl LO172 
0.58 6.1(2 1.251 0.62 1.25, s2 3 PET68A 

0.60; 6.0; 1.05* 0.78 1.25* Sl EA.1168 
o.u7* 7.5* 1.25* o.u7* 1.25+ s2 BAN68 

0.61 7.2 1.00 0.6U 1.25; 915 S P 1 KAN71A 

0.638 8.2 1.01: 0.75; 1.20* 940 S2P2 I KAN71A 

8.6 1.191 0.642 

13.2 1.25* 0.478 
5.68 1.32+ 0.728 

20.2 1.215 0.36U 
15.4 1.25* 0.97* 

16.0 1.25; o.u7* 

7.5* 

7.5* 
5.00 

7.58 
7.5* 

5.4 

1.240 0.630 

1.25* 0.65* 
1.07* 0.73; 

l.UUl 0.456 
1.25* 0.65* 

1.12* 0.47* 

1.328 
1.36 

1.30 

0.72* 7.99 1.078 0.75* 
0.59 8.46 0.83 1.04 

0.57 7.86 0.85 0.80 
o.u9 6.67 0.93 0.74 

0.50* 7.5* 1.34* 0.76* 

1.25; 916 S2 

y,': 874 s2 
SIP1 

1.25* 965 Sl 
;.;;: 989 s2 

s2 

HA866 
HA866 
LIE71 

IAR66 
MAR66 

TEL69 

1.31 

1.25* 

1.25* SlPl 
1.24; SlPl 

1.24* SlPl 
1.29* 

1.2a* 

SlPl 

s2 

LIE71 

LO172 
LO172 

LOU72 
PET68 

1.208 0.688 
1.20; 0.68+ 

1.20* 0.681 
1.20* 0.681 

1.25* s3 
1.258 s3 

1.251 52 
1.258 s2 

GR072A 
GR072A 
GRU72A 
68072A 

lO.OG 1.25; 0.7u* 14.0 1.258 0.58 
8.2* 1.25* 0.56 6.0* 1.25* 0.65* 

13.38 1.285* 0.538 8.53 1.285* 0.53* 
I .26 0.5e 6.1(2 1.251 0.62 

:32* 27 0.65 6.9 1.00 0.66 

0.63; 8.3 1.01; 0.75; 

1.25; s3 
1.258 S 

1.25* 963 Pl 

1.25* s2 3 
1.2-s* 910 s P 1 

1.20* 930 S2Pl 1 

PRO708 

BER68 
PER66 
PETLBA 
IAN7 1A 

lAN71A 

.25* O.U7* 7.5* 

.25* 0.47* 
:.;;; 0.65* 

7.w . 0.65* 

.25* 0.748 21.5 1.25* 0.54 

PER63 
PER63 

.26 0.58 6.42 1.251 0.62 

.19 0.547 

.21 0.389 6.0 1.28 0.719 

1.075 0.75 

1.25* 0.79; 

1.25+ 0.7118 
0.968 0.333 

1.2a5* 0.53* 

1.25* 0.47* 
1.258 0.47* 

1.25* 0.47* 
1.25' o.u7* 

1.25* o.u7* 
1.35* 0.55* 
1.28* 0.5* 

1.258 0.478 
1.25* 0.178 
1.25* 0.1171 

PR070A 

PET68A 
BAR68 A 

BAR68A 
JON68A 

JON68A 

13.5 

18.0 
8.76 

8.60 

6.08 
a.o* 

7.0 

a.o* 
5.6 
5.7 
5.28 

1.25* 0.38 

1.25* 0.28 
0.976 0.280 

1.285+ 0.53* 

1.25* 0.658 
1.25* 0.658 

:.;Z: 0.60* 

1:os 

0.60* 

0.47* 
0.95 0.558 
1.08 0.42* 

1.25* o.ho* 
1.258 0.60* 
1.25* 0.608 

1.04 0.60 

1.25* 0.58 
1.285; 0.53* 

1.20 0.620 
1.03 0.47* 

1.25* 0.38 

0.99 0.71 
0.98 0.66 

1.258 922 S2 35 
1.258 975 Sl 35 

1.25* 53 

1.258 52 3 
1.25* s2 

1.25* s2 
1.3* Sl 

1.3* 52 

1.258 s2 

1.25* $2 
1.251 693 SlPl 11 
1.25* 925 S2P2 11 

;.Z: 905 970 Sl Sl 23 23 

1.258 S2 23 
1.258 Sl 23 

1.258 993 S2Pl 20 
1.18 1051 S2Pl 
1.25, 1003 s P 30 

1.25~ 51 23 

PR070A 

PR070A 
PER68 
PER68 

BUC63 
BUC63 

LUT74 
LUT74 
KoS6-l 
KOS68 
KOS6R 

8.0* 
a.o* 
EE.o* 
3. 

LUT74 
LUT74 

LUT7U 

1.25* Sl 23 

1.258 S2 23 
1.29 6OU Sl 12.22 CO"79 

NUCLIDE ENERGY REAL POTENTIAL 

(HE-J) V R A 

UZCA 9.0 52.4 1.209 00678 

42CA 9.0 u9.5 1.25* 0.65* 

U2CA 12.0 33.6 1.217 O-600 
r(2CA 12.0 49.5 1.25; 0.658 

U2CA 22.9 46.9 1.188 0..70* 

U2CA 22.9 93.4 1.25* 0..45* 
42CA 26.5 40.2 1.25* 0..65* 

42CA 49.35 b3.6 1.16 0078 
UZCA 119.35 s2.2 1.17* 0.758 

1.30 1.30* 0.60* 

8.99 1.25* 0.47* 

9.8 1.32 0.54 
2.5 1.32* 0.63; 

44CA 9.0 50.8 1.233 0.720 
LlllCA 9.0 50.3 1.25* 0..65* 
44CA 10.75 51.9 1.25 0.56 

PUCA 12.0 P8.9 1.278 0.590 
411CA 12.0 49.3 1.25. 0.65; 

b@CA 14.15 50.2 1.24 0.59 

44CA 15.61 53.2 1.18 0.60 

U4CA 17.5 U6.5 1.251 0.62 

4UCA 22.9 rr9.3 1.1e* 0.70* 

UUCA 22.9 45.5 1.25* 0.65* 
UUCA 49.35 u3.1 1.16 0.711 

49CA n9.35 42-u 1.17* 0.75* 

2.36 1.30* 0.608 

8.6 1.29 0.61 

0.8 1.32* 0.63* 

48CA 9.0 51.11 1.240 0.630 

48CA 9.0 50.4 1.25; 0.65* 
48CA 10.0 56.76 1.17' 0.62* 

48CA 12.0 U1.6 1.4Ul 0.Y56 
WCA 12.0 52.4 1.25' 0.65' 

U8CA 12. 52.4 1.25* 0.65* 

48CA 12.0 56.86 1.17* 0.62* 
I(8CA 14.03 52.8 1.19 0.68 

UBCA 15.06 52.0 1.20 0.68 
48CA 15.63 50.1 1.24 0.65 

Y8CA 17.5 42.9 1.34 0.76 

UBCA 25. 51.72 1.208 0.688 0.36 1.20* 0.68* 
U8CA 30. u5.93 1.208 0.689 0.15 1.20* 0.68* 

98CA 35. 46.50 1.208 0.689 3.u9 1.20* 0.68; 
U8CA 40. 46.58 1.20* 0.68; 11.13 1.208 0.68; 

6.9 
5.0 

17.1 
9.5 

ll.B 

8.3 

9. 6 
17.3 
11.6 

7.9 

6.3 

11.0 
6.80 
11.95 

2.7 
6.9 

6.65 
9. 3 

9.5 
11.2 

16.0 

6.95 
6.57 

9.62 
4.57 

45SC 6.9 54.6 a5SC 9.6 51.29 :*::: o-58 . 0.56 

45sc 10.5 U6.61 1.2858 0.65* 

45sc 17.5 46.5 1.251 0.62 
45sc 49.35 Y2.6 1.16 0.74 

ussc u9.35 al.6 1.178 !l.75* 

11.0 
2.8 

6.3 

13.1 
13.6 

3.06 

11.0 
13.4 

18.U 

7.67 

6.56 

5.5G 
20.91 

10.27 

9.7 
11.0 

12.5 
11.9 

11.0 
8.28 
9.62 

11.0 

10.9 
10. 8 

7.9 1.27 0.65 
1.2 1.32* 0.53* 

TI 12.0 51.3 1.25* 0.658 

TI lU.3 49.9 1.25* @.65* 

4hTI 6.9 49.6 1.25* 0.54 

UBTI 17.5 U6.5 1.251 0.62 
U6TI 21.2 50.50 1.20 Cl.77 
46TI 21.2 45.51 1.28 Cl.7 19 

46TI 26.0 43.16 1.20s 0.84 

U6TI 26.0 43.23 1.20* 0.78 

U7TI 6.9 55.6 1.25* 0.38 

48TI 6.9 53.6 1.25* 0.28 
UBTI 11.0 52.88 1.255 (I.390 

U8TI 11.0 46.52 1.285* O.65* 

4BTI 12.2 Q8.1 1.25, 0.65* 
BRTI 14.3 47.4 1.25* (1.658 

48TI 16.5 116.3 1.25* 0.60* 
U8TI 18.0 45.8 1.25* 0.60* 

YBTI 18.6 50.3 r.25* O.65* 
48TI 18.6 60.05 1.1* 0.75* 
4flTI lR.6 50.&O 1.240 0.658 

48TI 20.0 95.2 1.25* 0.60' 
URTI 22.0 UU.6 1.25* O.hO* 
48TI 24.0 44.0 1.25* 0.60* 

UBTI 156. 14.32 1.36 0.53 

6.98 1.52 0.44 

16.0 1.18 0.611 

49TI 6.9 53.6 1.25, 0.58 
U9TI 10.5 U6.130 1.295* 10.65* 

U9TI 14.5 51.18 1.20 10.620 
49TI 20.9 54.5 1.12 0.75 

50TI 6.9 52.1 1.25* 0.38 
SOT1 14.15 52.9 1.19 0.68 

50TI 15.35 52.2 1.19 0.67 

2.OG 
12.98 

9.22 
7.93 

1.258 0.74* 
1.2858 0.53* 

20.0 
0.59 

7.71 
5.0 

16.0 
6.38 

6.84 

1.25* s2 PRO7OA 
1.2% 976 Pl PER68 
1.3; 1067 SlP2 12 ALT67A 
1.25* 1153 s P nixr7 1 

1.25* S.2 
1.26s SlPl 

1.268 SlPl 

1.25; s2 
1.25; 1006 S2Pl 20 
1.1* 1082 s P 

;.g 1012 s s2 P 30 1 

PRO7011 

LOK72A 
10172). 

GRA65A 
KOS67 

KOS68 
KOS68 

PRE70 

1.341 0.609 
1.244 0.70 

1.251 0.74* 
1.28 0.68 

1.211 0.65 

1.255 0.478 
1.258 0.1178 
1.35* o-55* 

1.28; 0.5* 
1.37* 0.63* 

6.06 
8.6 
a. 9 

50TI 18.2 16.9 1.25* 0.65* 
50TI 18.6 49.6 1.25* 'O.hS* 
50TI 18.6 58.98 1.1* 10.75; 

50TI 18.6 19.91 1.2u* '3.65* 
50TI 39.9 44.85 1.16; 0.75* 

ll.U7 
11.2 

9.41 

9.78 
1.14* 

7.2 1. 20 o.u7* 
5.75 1.00 0.55* 

7.4 1.2u 0.42* 
6.04* 1.06Ut 0.738* 7.82 1.37* 0.63* 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Mock1 Parameters. 1953-1975 

IIABLE II. Optical-Model Parameters Protons 

SPIN-ORBIT POTENTIAL EC SR PIT NOTE REP. 
VSO ES0 AS0 

8.5* 1.25; 0.65+ 1.25* 1032 S2 35 PER63 

1.25* Sl PR070A 
1.25* s U.465 SK061 
1.25* s 4,Y65 SHO61 
1.25* s BEE68 

VOL.IMAG. POTENTIAL 
ll R" A" 

4. 1.258 0.65 

8.18 1.37; o.t53* 

NUCLID E ENBRGY REAL POTENTIAL 
(IIBV) v R A 

V 22.2 46.0 1.25* 0.658 

5lV 6.9 56.6 1.25. 0.50 

SDRP.IKAG. POTENTIAL 

UD ED AD 

12.0 1.25* 0.47: 

9. OG 1.25+ o-74* 

4. G 1.25* 1.4 

9.2+ 1.25* 0.62 

11.1 1.28 0.46 
8.37 1.270 0.620 

10.41 1.285* 0.53* 

8.6 1.29 0.61 
l.lW 1.37* 0.63* 

12.5 1.25* 0.50 
-9.1 1.25; 0.65 

-9.1 1.25, 0.65 
6.0* 1.25* 0.65* 

51v 7.5 55. 1.258 0.65 

511 7.5 55. 1.25* 0.55 
51V 9.6 50.86 1.25* 0.62 

1.27* SlPl 
1.25* 959 SlPl 11 

1.25; 941 SlPl 11 
1.27* S2Pl 

1.25* s2 1 

LOH72A 
PER68 
PER68 
L0172A 
PRE70 

1.258 911 S2 35 

1.25* 981 S2 35 

1.258 s2 

1.3* 880 Sl 
1.2* Sl 

1.231 S Y65 

1.237 S Y65 

1.25* s2 

PER63 

PER63 

PR070A 
AND64 
PET72 

VAN61 
VAN61 
PRO7OA 

10.10 1.258 0.666 1.3* 782 " 6.67 1.06 0.47 I . 27: SlPl 

9.63 1.278 0.482 1.25* 841 SlPl 11 
1.25* d82 SlPl 11 
1.25* 904 Sl 23 

1.25* 983 Sl 23 

1.27* SlPl 

1.25* 1142 S2Pl 20 

;.EQ . 1080 991 S2Pl s P 20 

;.;:: 1003 s 52 P 30 1 

AND6U 
LO172A 
PEE68 
PEP.68 

BGC63 
BOC63 

LOll72A 

ROS67 

KOS67 
KOS68 

KOS68 
PRE70 

1.25* s2 PRO7011 

1.3, 1000 51 15 AND6U 

1.25; s2 LEG66 
1.25* s2 LEG66 

1.25* 52 LEG66 
1.25* s2 LEG66 

1.3* 1063 Sl 

1.258 s2 
1.25* s2 

1.25* s2 
l-25* s2 

1.258 1164 S P 

AND64 

LEG66 
LEG66 

LEG66 
LEG66 

KAY71 

1.25* s2 PR070A 
1.38 1007 Sl AND64 

1.25* 1060 S2 35 PER63 

1.258 961 Pl PER66 

1.25* 982 Sl 35 
1.25* 1037 Sl 

1.25* 1005 Sl 35 
1.25* 1002 S2~2 

1.25* 1013 SlPl 

l.f7? S3P2 5 

1.25* S2P3 4.26 
;225: 908 Pl 

SIP1 

;.;;: 787 11 

1:24 

SlPl SIP1 

S2 

1.25* 51 
1.25: Sl 

l-25* 1018 S2Pl 20 
1.1* 1105 s P 
1.25* 1009 S P 30 
1.29* SP 

1.201 S2Pl 

1.20? S2Pl 

1.201 S2P2 

1.25; s P3 
1.25* s P2 

PER63 
PER63 
PER63 
BAU66 

81066 

A.8170 
GRE71 

PER68 
LOU7211 

PER68 
LOfI72A 

GRA65A 

ECC66 
ECC66 

ROS67 
KOS68 
KOS68 

LOH72A 

KEN69 
KEN69 

KEN69 

1.2* S2P2 
1;i2* 

1.128 
1.12* 

S2P2 
S2P2 
SlPl 

KAR70 
KAR70 
BAD67 

GRE72 
GRE72 
GRE72 

511 10.81 u9.9 1.26 0.62 
51v 11.0 50.05 1.2UO 0.666 

6.64 1.12 0.42 
7.87 1.303 0.619 
7.39 1.285: 0.53* 

6.57 1.01 0.6U 
6.04; 1.0648 0.7389 

51v 11.0 47.115 

51v 15.20 50.3 

;.;;5* 0.65* 

0.69 

51v 39.9 42.32 1:16* 0.75: 

CR 

CR 

12.0 

14.3 

51.3 

50.0 

50CR 6.9 54.1 

50CR 10. 46.29 

SOCR 22.9 99.63 

52CR 5.45 60. 
53CR 5.45 60. 

52CR 6.9 52.1 

1.25; 0.65+ 

1.258 0.65* 

1.25+ 0.18 

1.25+ 0.772 
1.17* 0.732 

1.238 0.40 

1.23* 0.36 
1.25* 0.30 

12.8 1.25* 0.47* 7.5: 1.258 0.65* 
13.4 1.25* O.U7* 7.5* 1.25* 0.65* 

2.5G 1.25* 0.7U* 
11.606 1.379 0.992 

8.09 1.179 0.689 

20.5 1.258 0.18 
8.59 1.25* 0.772 

7.24 0.956 0.741 

11.5G 1.23* 1.2* 

7.56 1.238 1.2; 
5.06 1.258 0.7u* 18.5 1.25* 0.30 

52CR 10. 48.90 1.25* 0.666 
52CR 10.77 45.8 1.33 0.57 

52CR 11.0 U8.85 1.260 0.658 

52CR 11.0 47.11 1.2858 0.65* 
52CR 12.0 50.2 1.258 0.65* 
52CR 14.3 99.6 1.258 0.65* 

12.106 1.319 0.987 

13.7 1.32 0.39 
11.07 1.285 O.U61 

8.96 1.285* 0.53; 9.95 1.2.95* 0.53* 
10.8 1.25+ O.U7* B-O* 1.25+ 0.65* 

12.2 1.25* o.u7* f3.0* 1.25* 0.65* 

52CR 15.35 51.6 1.19 0.67 7.5 1.26 0.69 5.70 1.02 0.U5 
52CR 16.5 51.5 1.25* 0.65* 9.7 1.25* 0.478 4.6 1.07 0.478 
52CR 18.6 49.2 1.25* 0.65* 
52CR 18.6 59.13 1.1* 0.75* 

52CR 18.6 U8.9 1.2U* 0.65* 
52CR 39.9 U1.79 1.16* 0.758 

53CR 6.9 55.0 1.25* 0.42 
53CR 10. U8.31 1.258 0.760 

53CR 10.13 54.23 1.258 0.541 

53CR 10.27 54.UU 1.25+ 0.508 

10.7 1.25; 0.47* 6.9 1.15 o.u7* 

8.51 1.35* 0.55* 6.2 0.96 0.558 
9.31 l-28+ 0.5* 6.36 1.13 0.421 

1.148 1.37* 0.63' 6.04* 1.064; O-738* 

9.OG 1.25* 0.74; 18.0 1.258 0.42 

8.386 1.254 1.519 7.132 1.25* 0.760 

7.42 1.37* 0.63* 

9.16 1.25; 0.541 

9.25 1.258 0.508 
9.22 1.25* 0.490 
9.16 1.25* 0.484 

8.87 1.25* 0.553 

9.01 1.25* 0.547 
9.26 1.25* O.U85 

8.79 1.25* 0.534 

53CR 10.U3 54.85 1.25* O-U90 
53CR 10.66 54.32 1.25* O.UBU 

53CR 11. 48.41 1.25; 0.759 
530 11.13 50.83 1.258 0.553 

53CR 11.40 50.71 1.25* 015u7 

8.476 1.219 1.219 7.75 1.25* 0.759 

53CR 11.70 53.40 1.258 0.485 

53CR 12.00 51.74 1.258 0.534 
53CR 16.6 52.2 1.10 0.74 9.12 1.28 0.63 5.8 1.08 0.47* 

13.56 1.25* 0.74* 10.0 1.25* 0.42 
3.256 1.288 2.531 11.32 1.25* 0.576 

SUCR 6.9 54.1 1.25* 0.42 

SUCR 10. U9.20 1.25* 0.576 

“A 22.2 u5.9 1.25+ 0.65, 12.4 1.25; 0.47* e.5* t.25* 0.65* 

55NN 10.5 U7.99 1.285+ 0.65* 12.16 1.285* 0.53+ 7.96 1.285; 0.53* 

PE 14.3 U9.8 1.25: 0.65; 
FE 17.3 U8.37 1.238 0.690 
FE 17.3 U8.0 1.258 0.65* 

PE 17.8 48.5 1.25* 0.65* 

FE 17.8 U8.5 1.25* 0.65* 

14.0 1.25* 0.47* 
12.20 1.28U 0.456 

7.5* 1.25* 0.658 
8.76 1.238 0.690 

e.5* 1.25; 0.65, 
7.17 1.25* 0.658 

6.41 l.OU 0.658 

6.6 1.01* 0.758 
7.7 1.08 0.66* 

7.12 1.265* 0.53* 
5.22 0.86 0.50 

8.60 1.284 0.359 
6.49 0.95 0.58 

11.5 1.25* 0.979 
10.89 1.25: 0.47+ 

11.16 1.25* o.u7+ 

5UPE 9.8 59.8 1.178 0.75* 11.11 1.32; 0.54 
54PE 9.8 53.0 1.22 0.62 23.1 1.17 0.26 

su PE 10.5 46.36 1.285* 0.658 11.13 1.285* 0.538 
5UFE 10.80 50.3 1.2u 0.65 14.21 1.34 0.39 

54PE 11.0 45.61 1.306 0.701 19.37 1.370 0.293 
SUPE 15.13 55.9 1.13 0.72 6.9 1.25 0.71 
54PE 17.9 46.0 1.20 0.658 11.27 1.28 0.478 

59PE 18.6 47.7 1.25* 0.702 

5UPE 16.6 U6.8 1.25* 0.729 
54PE 18.6 50.3 1.258 0.658 

SUPE 18.6 59.78 1.1* 0.75* 
5UPE 18.6 "9.8 1.248 0.658 

54PE 18.60 49.1 1.22 0.70 

5UPE 19.6 U9.89 1.19 0.73 
5UPE 19.6 50.51 1.19 0.70 

5UPE 19.6 U8.82 1.22 0.66 

5UPE 30.3 44.3 1.188 0.686 
54PE 30.3 US.15 1.190 0.70 
54PE 30.4 52.6 1.12: 0.75; 
SUPE 30.11 53.26 1.103 0.776 

5UPE 30.4 51.74 1.097 0.809 
5UPE 30." 50.40 1.111 0.790 

lO.YG 1.25* 1.008 7.0* 1.25* 0.702 
11.7G 1.301 1.31 7.08 1.25* 0.729 

12.1 1.25* 0.47, 5.02 1.15 0.074 
9.99 1.35* 0.55* 6.4 1.04 0.55+ 
9.87 l-28* 0.58 6.0 1. 16 0.42* 

8. 3 1.34 0.53 5.78 1.07 O.U6 

8.83 1.34 0.50 11.008 1.06 0.22 
7.94 1.31 0.55 5.06 1.075 o.uo 

8.04 1.30 0.54 6.001 1.13 0.45 

7.39 

U.R 

1.075 

t-33* 

0.849 

0.5** 
7.07 1.054 0.891 

5.0. 1.12* 0.5 

6.37 1.188 0.686 
6.56 1.104 0.627 

3.0* 1.33; o.se* 
6.65 1.357 0.573 

6.75 1.148 0.806 
2.99 1.296 0.616 

2;02 1.357 ii;573 6.87 1.103 0.776 
3.02 1.392 0.535 6.5Y 1.097 0.809 
4.35 1.397 0.545 6.73 0.958 0.709 

See page 8 for Explanation of Tables 



C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE II. Optical-Model Parameters Protons 

NDCLIDE ENERGY REAL POTENTIAL 
(nay V R & 

OOL.II(AG. POTENTIAL SORP.IRAC. POTENTIAL SPIN-ORBIT POTENTIAL AC SB PIT NOTE 
!I  RY AU WD RO AD vso US0 AS0 

54PE 39.7 44.8 1.169 0.755 8.1 1.403 0.440 

54pe 40. 44.8 1.169 0.755 a. i 1.403 0.441 

54PE 40. 42.5 1.188 0.78 7.35 1.408 0.7* 

SUPE 40. 41.43 1.208 0.761 6.40 1.279 0.609 

54PE 40. 45.79 1.16* 0.75* 6.89 1.378 0.63* 

54PE 40. 47.61 1.104 0.800 5.06 1.587 0.583 

2.47 1.279 0.609 

1.14 1.37* 0.63* 
0.12 1.587 0.583 

6.51 1.169 0.755 1.25* s ST064 

6.51 1.169 0.755 I.28 938 Sl 15 PRI65 
7.5+ 1. ttl* 0.7* 1.2* 992 s 15 PP.165 

5.30 1.188 0.679 1.258 990 S2P2 PB167 
;A$* 1.064* 0.7388 1.25* I015 S2P2 PRI67 

. 1.045 0.659 1.2* 998 S2P2 12 FBI671 

54PB 49.35 
SUIT 49.35 

40.7 1.20 0.63 

42.2 1.17* 0.758 

0.8 1.26 0.55 
0.3 1.32* 0.638 

7.5 1.26 0.55 
6.2 1.321 0.63* 

a.2 
7.9 

1.17 
1.01* 

0.62 1.25* 905 S 1 
0.75* 1.20* 960 53 1 

0.44 1.25, SP 
0.44 1.25* s2 
0.65: 1.25* S 

0.65* 1.25; s2 23 

0.517 1.25* 344 SlPl 11 

0.53: ;.;g 934 SlPl 11 

0.65* . Sl 23 
0.65* 1.258 980 Sl 23 

BEP. 

NAN7 IA 
IAN711 

PRO70 
PR070A 

BE868 
BEN64 

PER68 

PER68 
BE1164 

BUC63 

WC63 

KOS67 

KOS68 
KOS68 
ECC66 

ECC66 
HEN69 

PIC65 
PRI67 
P.1~~65 

BAR65 
GEE66 

SAT67 
SAT67 

KAR70 
HNI71 

HNI71 
HNI71 

56PE 6.9 

56PE 6.9 
5691 9.6 

56~~ 10.93 

57.6 1.258 0.44 
57.6 1.25* 0.44 

51.14 1.25* 0.65 

49.64 1.25; 0.65+ 

12.56 t.25* 0.74* 

lo.56 1.25* 0.74, 
l3.2* 1.25s 0.65 

8.16 1.25* 0.47, 

17.0 

17.0 
6.0* 

8.0* 

1.25* 

1.25* 
I.258 

I.258 

56PE 11.0 

56PB 11.0 
56 PE 11.66 

56pE 14.1 

56PE 17.3 

45.34 1.322 0.652 
47.80 1.285, 0.658 

49.58 1.25+ 0.65* 

48.2 I.258 0.65* 
47.6 1.25+ 0.658 

12.87 1.297 0.484 

11.27 t.285* 0.53* 

9.08 1.25* 0.478 
11.6 1.258 0.47* 

10.0 1.25* 0.47* 

7.79 

7.51 
a.o* 

8.0; 

1.323 

1.285' 

t-25* 
t.25* 

8.08 1.25* 0.65* 1.25+ 1007 Sl 23 

56FB 18.6 

56PE 18.6 
56PE 18.6 

56~~ 19.1 
56PE 19.1 

56PB 19.6 

49.6 1.25* 0.658 

59.99 1.1* 0.75+ 
49.9 1.248 0.658 

48.3 1.258 0.710 
47.4 1.25* 0.778 

50.48 1.19 0.70 

11.R 1.25* 0.478 
9.14 1.35; 0.55* 

11.26 1.28* 0.5* 
11.5G 1.258 1.00; 

It.96 1.298 1.30 
8.83 1.31 0.55 

6.18 1.13 0.478 ;.::' 1027 S2Pl 20 

6.66 0.96 0.55* . 1123 SZPI 
6.3 1. 12 0.42+ 1.258 1056 5 P 30 
7.0* 1.25* 0.710 1.25* st 

7.08 ;.,'S; ;.;;8 1.25; Sl 
5.12 . . 1.201 S2P2 

56~~ 22.2 

56PE 30. 
56PB 30.3 

56~~ 30.3 

56FE 30.3 

45. 1.25+ 0.65* 
49. to 1.16* 0.75+ 

46.69 1.189 0.686 

42.95 1.25* 0.658 
46.4 t.20* 0.7* 

5.70 1.37* 0.638 

2.16 1.189 0.686 

2.7 1.25* 0.78 

13.6 1.25* 1. oo* 
1.42 1.37* 0.638 

6.43 1.189 0.648 

II. 1.25* 0.65; 1.25* 1016 Sl 
6.04* 1.064* 0.738+ 1.25* 1147 S 

13.16 1.189 0.686 1.25; 1072 S2 
12.r 

5.8 

56PB 30.3 
56PE 30.3 

56PE 30.3 
56~~ 30.3 

56~~ 30.3 
56PE 30.3 

52.5 1.112 0.732 
52.4 1.12* 0.751 

10.35 1.25* 0.479 

5.2 1.25* 0.7* 

4.90 1.341 0.555 

5.40 1.33* 0.58, 
7.42 1.024 1.048 1.2* 1091 St 
6.40; 1.12+ 0.758 1.2; 1109 51 

47.20 1.199 0.661 
49.06 1.142 0.742 

45.85 1.183 0.706 
52.40 1.122 0.733 

3.71 1.341 0.555 

3.0* 1.33* 0.58* 

3.13 1.375 0.593 
0.82 1.263 0.713 

2.38 1.283 0.615 

7.84 1.164 0.688 7.46 1.031 0.682 1.25: 5 P2 
4.49 1.375 0.593 6.60 0.957 0.672 I.118 1125 SlPl 2 

6.73 1.263 0.713 6.27 1.008 0.640 1.118 1175 P 2 
5.93 1.289 0.615 6.2-I* 1.008* 0.640+ 1.11; LO99 S 2 

56~~ 39.7 43.5 1.173 0.736 

56PE 40. 44.3 1.180 0.703 
56PE 40. 42.9 1.10: 0.7* 

56PE 49.35 41.3 1.20 0.64 
56~~ 49.35 41.7 1.179 0.75* 

56PE 156. 12.01 1.38 0.55 

6.5 1.451 0.758 

7.44 1.40* 0.7; 

0.9 1.25 0.56 
0.9 1.32* 0.63; 

17.2 1.13 0.73 

7. 6 1.028 0.805 

8.2 1.25 0.56 
6.1 1.32* 0.63* 

6.37 1.173 0.736 1.2* S 

7.43 1.180 0.703 1.2* 1015 51 15 
7.5.r l-la* 0.7; 1.2* 1024 S 15 

7.5 I. 16 0.61 1.25* 965 S I 

PRI65 
Pi7165 
SAA711 

7.2 1.018 0.75* 1.208 1010 s3 1 UAN'IIA 

3. 1.05 0.60 1.28 683 si 12‘22 co1174 

57PE 10.5 47.80 1.285+ 0.65; 12.98 1.285* 0.53* 9.02 1.285* 0.53* 1.25* 962 PI PER68 
57PE 17.3 46.6 1.24 0.64 14.45 1.36 0.48 6.4 1.16 0.39 1.25* 1056 S P 111171 

5aPE 6.9 56.6 1.25* 0.50 lU.OG 1.25* 0.7U* 11.5 1.25+ 0.50 1.25+ 52 PROlOA 
58PB 10.93 51.46 1.25, 0.658 10.29 1.25; 0.47* Ei.o* 1.25* 0.65* 1.25* 52 23 BEN64 

58PB Il.0 48.l6 1.285* 0.658 11.51 1.285' 0.538 5.53 t-285* 0.53* 1.25* 962 SIP1 11 PER68 
5aPE 11.66 50.94 1.25* 0.65* 10.60 I.258 0.47* a.o* I.258 0.65* 1.25* 51 23 BEN64 

co 17.3 47.64 1.2U5 0.739 

co 17.3 48.4 1.258 0.65* 
co 17.8 48.4 1.258 0.65* 

co 17.8 48.2 1.25* 0.65* 
co 22.2 46.0 1.258 0.65* 

10.32 1.245 0.739 1.25* 4079 51 PER63 

8.5* 1.25* 0.65* 1.25+ 1020 Sl 35 PER63 
8.00 1.25* 0.65* 1.25+ 995 52P2 BAO66 

6.84 1.09 0.65* 1.258 1009 SlPl RAU66 

8.5* 1.25* 0.65* 1.25+ 1064 S2 35 PEE63 

59c-o 5.45 
59C0 6.9 
59CO 6.9 

5903 9.8 
59co 9.8 

58. 1.23* 0.35 
53.1 1.25* 0.72 
53.1 t-25* 0.74 

59co 11.0 

59co 11.0 
59co 14.4 

59co 17. 

59CD 30. 
59co 30.3 

SVCD 30.3 

svco 30.3 

59co 30.3 

5YCO 30.3 
59co 30.3 

59co 30.3 
59co 30.3 
59co 30.3 

59co 40. 
59co 40. 

49.0 1.27 0.70 
55.79 1.20; 0.65* 

45.41 1.313 0.682 

48.23 1.285, 0.65* 
49.00 1.25* 0.65* 

48.9 1.25* 0.658 

1.231 S Y65 VAN61 
16.5 1.258 0.72 1.25* SP PRO70 
17.5 1.258 0.74 1.25* Sl PBO7OA 
5.3 1.0, 0.66* 1.25; SlPl 4 GRE71 

6.3 1.20* 0.65* 1.208 PI VBL74 

PEE68 
PER68 

BRX67 
PIC65 

47.13 1.168 0.75, 
48.85 1.170 0.694 

44.55 1.258 0.65, 

47.8 1.20; 0.687 
47.5 1.208 0.7* 

1.78 1.37, 0.63* 
1.87 1.170 0.694 

2.38 1.238 0.682 
2.8 1.25* 0.7; 

13.27 1.282 0.433 

11.8 1.25: 0.47* 
10.28 1.25* 0.47; 

10.53 1.25* 0.47+ 
11.6 1.25* 0.47* 

8.5G 1.23* 1.2+ 
15.OG 
;;.: ;:I! i::: 

14.09 1:25* . 0.47* 

11.72 1.354 0.500 

11.33 1.2858 0.53* 
13.64 1.25* 0.478 

13.96 1.258 t.oo* 

6.43 1.307 0.587 1.25* 935 SlPl 11 

6.84 1.285* 0.538 1.25* 344 SlPl 11 
7.5* 1.25* 0.65* 1.25; 995 Sl 
a.8 1.25* 0.65* 1.25* 982 52 

6.04* 1.064+ 0.738, 1.25* 1150 S2Pl 11 

ii.*" . 1.25* 1.170 0.65* 0.694 1.25; 1.258 1104 1053 53 52 32 32 

5.85 1.201 0.687 1.20+ 1156 SIP1 II 

5.8 1.20* 0.7; 1.20* SlPI 11 

PRI67 

BAR65 
EAR65 
63866 

GRE66 

65.3 0.999 0.886 4.44 1.395 0.565 
53.3 1.12* 0.75, 3.09 1.33* o.sa* 
49.38 1.133 0.759 2.88 1.386 0.651 
47.53 1.147 0.742 1.76 1.247 0.862 
53.78 I.120 0.726 1.74 1.245 0.670 

4.97 1.37+ 0.63; 
6.38 1.170 0.696 

10.80 1.25* 0.47* 

5. 88 t.238 0.682 
5.7 1.25* 0.7: 

4. to 1.395 0.565 
5.45 1.33; 0.588 
4.18 1.386 0.651 

5.66 1.2U7 0.862 
6.32 1.245 0.670 

1.12 1.397 0.716 

6.86 1.129 0.517 1.2* 1186 S2Pl 11 
6.35 1.121 0.759 1.2* 1140 SlPl 11 

6.54 0.970 0.636 1.11* 1193 S2Pl 2 
5.78 1.005 0.546 1.11; 1320 P 2 
5.79* 1.005* 0.54a+ 1.11* 1134 s 2 

6.01 1.010 0.846 1.2!j* 1111 SlPl 

SAT67 
SAT67 

HNI71 
HNI71 
UN171 

45.65 1.151 0.159 6.06 1.397 0.718 
45.71 1.16* 0.75* 5.68 1.37* 0.63* 2.08 1.3-w 0.63* 6.088 1.064* 0.738* 1.25* 1088 StPl 

FBI61 
FBI67 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

TABLE II. Optical-Model Parameters Protons 

POL.IRAG. POTENTIAL 
ll Bll AU 

AWCLIDE EWERGI REAL POTENTIAL SURP.IRAG. POTENTIAL SPIN-ORBIT POTENTIAL RC SB PIT NOTE 
ww V R A 

nI 9.4 
"I 9.9 
I11 9.9 
ICI 12.0 
I11 12.0 
n1 14.3 

"D RD AD 

15.8 1.25* 0.47* 

16.26 1.325 0.798 

vso RSO AS0 

52.3 1.25+ 0.65* 

47.7 1.325 0.580 
59. I.201 0.45 

48.4 l-25* 0.65* 

50.7 1.25* 0.65* 
48.5 1.25* 0.65* 

7.5* 1.25* 0.65* 

6.9 1.20; 0.45 

9. 1 1.25* 0.47+ 

9.4 1.25* 0.478 
9.7 1.258 0.47* 

f3.0* 1.25* 0.65* 
7.5* 1.258 0.658 
e.o* 1.258 0.65* 

1.25* 769 53 35 
1.31 S ~65 
1.208 
1.25* 882 

z2 Y65 

23 
1.25* 838 52 35 
1.25* 954 Sl 23 

PER63 
UIL63 
GLA57A 
BIJC63 

PER63 
BOC63 

"I 14.3 
II 15.0 
NI 16.8 
"I 17.3 
II 11.3 
I11 17.3 

49.4 1.25* 0.65* 
48.2 1.25; 0.654 

48.4 1.25* 0.65* 
47.5 1.258 0.65; 

47.59 1.251 0.677 
47.7 1.25* 0.65* 

12.2 1.258 0.47* 
10.3 1.25* 0.47; 

9.7 1.25+ 0.47* 

9.1 1.258 0.47* 
12.50 1.245 0.414 
10.4 1.25* 0.47* 

7.5* 1.258 0.65* 1.25* 956 Sl 35 PER63 
8. o* 1.25* 0.658 1.25* 975 Sl 23 BUC63 
8.0; 1.258 0.65* 1.258 989 Sl 23 BUC63 
8.08 1.25* 0.65* 1.25; 982 51 23 BfJC63 
9.77 1.251 0.677 1.25* 97a Sl PER63 
8.59 1.25* 0.658 1.258 979 Sl 35 PER63 

58nI s.u5 

5EnI 6.9 
58nI 9.0 

58nI 9.8 

57. 1.238 0.35 

63.1 1.258 0.14 
54.4 1.25* 0.65+ 

41.3 1.42 0.59 

3.56 1.23; 1.2* 
8.OG 1.25* 0.74* 
8.7 1.258 0.47; 

31.2 1.31 0.21 

14.0 1.25* O.lU 

7.5+ 1.25* 0.65, 
6.7 1.08 0.66* 

1.231 S ~65 

1.25* 1.258 672 :' 
1.25* S3P2 U.26 

VAU61 
PBO7OA 
MAR66 

GBE71 

5BNI 10. 
58 AI 10.5 
58RI 11. 
58AI 11.66 

58111 12. 

52.2 1.25* 0.65* 

47.68 1.285* 0.65* 
49.8 1.25* 0.65* 

48.57 1.25* 0.65* 

49.6 1.25s 0.65* 

6.9 1.258 0.47* 

11.39 1.285* 0.53* 
7.7 1.25; 0.47: 

6.65 1.25* 0.478 
8.7 1.25, 0.47, 

7.58 1.25* 0.65* 
7.20 1.285* 0.53: 
7.5* 1.258 0.65* 
8.0; 1.258 0.65* 

7.w 1.25* 0.65: 

1.25* 676 S 
1.25* 904 Pl 

1.25* 739 s 
1.25; SZ 23 
1.25* 810 S 

lIAE66 
PER68 

1AR66 

BEN64 
111866 

58nI 15.0 
58111 16.0 
58111 17.7 

5811 17.R 

581(1 17.8 

61.80 1.18 0.7* 
50.36 1.228 0.600 

46.94 1.25s 0.781 
48.1 I.258 0.65* 

48.1 1.258 0.65* 

7.19 1.25* 0.78 
14.07 1.227 0.401 
10.90 1.304 0.432 
9.59 1.25+ 0.47* 
9.97 1.25; 0.47* 

5.8 1.00; 0.7; 
6.90; 1.018 0.75; 
4.39 1.202 0.530 
7.20 1.25* 0.65* 
6.44 1.13 0.65* 

1.1+ 52 
1.11* 873 s2 2,u 

1.25* 1078 S2P2 

1.25* 962 SZP2 
1.25* 975 SZPZ 

KOL69 

RAK72 
JAR67 

BAU66 

BAO66 

5enI 18.6 47.5 1.258 0.808 13.06 1.258 1.00* 7.0; 1.25* 0.808 1.25* s2 ECC66 
58NI 1.9.6 46.9 1.25; 0.823 12.56 1.276 1.00 7.08 1.25* 0.823 1.25* 51 ECC66 
58nI 18.6 48.6 1.25* 0.65* 10.0 1.25* 0.478 7.05 1.16 0.47* 1.25* 974 SZPl 20 KOS67 
58111 18.6 58.96 l.l* 0.75* 8.3 1.35; 0.55* 6.3 0.96 0.558 1.1* 1088 s P KOS68 
58111 18.6 48.6 1.24* 0.65; 7.82 1.2Ll* 0.5* 6.75 1.16 0.428 1.258 948 S P 30 KOS68 

58RI 20.0 
58131 21. 
5BnI 21. 
58NI 21. 
58nI 24.5 

58111 26.3 

59.88 1.18 0.7* 

52.2 1.15 0.770 
49.8 1.19* 0.70; 

97.9 1.25* 0.65* 
51.8 1.17 0.71 

52.44 1.12* 0.75* 

6.91 1.258 0.7, 5.3 1.00* 0.78 1.1* sz KOL69 
8.07 1.33 0.517 4.93 1.01 0.535 1.25* 1093 SIP1 BAR69 
7.08 1.25* 0.64* 5.18 1.058 0.55* 1.25* 1084 SZPZ BAR69 
9.51 1.25* 0.478 a.97 1.25* 0.65* I.258 995 S2P2 81869 
9.13 1.26 0.51 5.0 I.128 0.47; 1.25* 1018 S P RAI71 
6.51 1.33* 0.50* 5.07 0.97 0.75* 1.20* S2P2 20 UAT67 

58RI 30. 
58NI 30.3 
SBNI 30.3 
58NI 30.3 

58NI 30.3 

46.03 1.16* 0.75* 

46.43 1.180 0.692 
42.16 1.25* 0.65; 
48.1 1.20* 0.712 

47.0 1.20* 0.7, 

3.75 1.37* 0.638 6.048 1.064* 0.7388 I.258 1096 S2P2 11 FBI67 
5.50 1.1130 0.684 13.53 1.180 0.692 1.25* 1059 52 32 BAR65 
9.41 1.2% 0.47* 12.9 1.25* 0.658 1.25* 968 53 32 BAR65 
5.7 1.235 0.702 5.8 1.209 0.712 I.208 1117 SlPl 11 GRE66 
4.4 1.258 0.7; a.4 1.20* 0.7* 1.20+ SlPl 11 GEE66 

58NI 30.3 

58nI 30.3 
58nI 30.3 
58111 30.3 
58RI 30.3 

61.5 1.036 0.855 
52.4 1.128 0.75* 

40.62 1.148 0.748 
45.70 1.180 0.715 

53.36 1.105 0.770 

0.63 1.33* 0.58; 

2.65 1.37* 0.63: 

2.42 1.180 0.692 

1.8 1.235 0.702 
3.4 1.25* 0.78 

4.43 1.355 0.508 
3.0, 1.33* 0.%3* 

3.27 1.370 0.550 
0.75 1.277 0.717 
3.37 1.336 0.551 

4.42 1.355 0.508 
a.93 1.338 0.588 

4.31 1.370 0.550 

6.32 1.277 0.717 

4.76 1.336 0.551 

5.18 1.066 0.451 
6.01 1.12* 0.75* 
6.16 0.995 0.612 
5.70 1.012 0.597 

5.788 1.012* 0.597* 

SAT67 
SAT67 
GEE70 
GEE70 

GRE70 

5BnI 30.3 
SBNI 30.3 
58RI 30.3 
58111 30.3 
5BRI 30.3 

47.1 1.178 0.713 
46.6 1.186 0.707 

54.29 1.105* 0.770* 

53.85 1.099 0.772 
50.24 1.134 0.756 

7.33 1.141 0.765 6.61 1.178 0.713 

3.41 1.336* 0.551* 
3.99 1.382 0.516 
3.50 1.376 0.561 

7.36 

a.7 1 
u.04 
3.97 

1 

1 

1 

.205 0.662 6.66 1.042 0.628 
.336* 0.551* 5.7a* 1.0128 0.597* 
.382 0.516 6.19 1.099 0.772 
.376 0.561 6.09 0.994 0.624 

RAE70 

KAR70 
PUT71 

VOS72 
SOS72 

58nI 39.6 43.43 1.206 0.701 3.42 1.241 0.504 
58NI 39.7 39.6 1.251 0.760 9.57 1.387 0.254 

6.20 .241 0.504 6.50 1.094 0.663 
4.5 1.251 0.760 

1.2* 1093 S2Pl 11 
1.2* 1093 S2P2 11 

1.118 1090 S2P2 2 
l.ll* 1172 PZ 2 
1.11* 1079 Sl 2 

1.25* s P3 

1.25* S3P2 
1.118 Sl 

1.20* SlP2 11 
1.20' S2Pl 21 

1.2'1 S2P2 
1.28 Sl 

1.28 957 Sl 15 
1.2* 1028 s 15 

1.25* 1023 S2P2 
1.25* 1046 SZPZ 
1.2* 1019 SZPZ 12 
1.27* SZP3 

1.258 891 52 

LIE70 
ST06U 

58NI 40. 
SBRI 40. 
58nI 40. 
58RI 40. 

5BnI 40. 
58111 40. 

44.5 1.165 0.747 
42.7 1.1e+ 0.7+ 

49.49 1.109 0.782 
45.05 1.169 0.75* 

51.11 l.OBO 0.798 
42.92 1.20* 0.70* 

10.8 
7.27 1.40* 0.7* 
6.50 1.477 0.495 
6.63 1.378 0.63* 
5.71 1.531 0.430 
5.47 1.25* 0.67+ 

0.52 
1.22 

0.74 
3.50 

1 
1 
1 

-027 0.604 10.3 1.165 0.747 
7.5+ 1.1e* 0.7* 

.a77 0.495 5.53 1.071 0.641 
.37* 0.63* 6.048 1.069; 0.738+ 
.531 0.430 5.19 1.043 0.614 

1.25* 0.67* 5.85 1.02 0.7* 

FBI65 
FBI65 
PRI67 
PRI67 
MI671 
LIU70 

58NI 61.4 

58nI 61.4 
58111 160. 
58AI 160. 

41.11 1.160 0.728 

40.29 1.16, 0.75* 
11.29 1.127 0.648 

14.2 1.20 0.52 

6.66 1.33 0.504 

6.83 o-63* 9.86 :-ii* . 0.316 

2.32 1.33 0.504 

0.83 1.37* 0.638 

5.53* 1.071* 0.641* PQL69 

60M 5.45 
60nI 6.80 

60111 6.80 
6ONI 6.9 
6ORI 0.00 

60nI 8.00 

6ORI 9.0 
6OliI 9.8 
6OnI 10. 
6OnI 10.0 

6ORI 11. 
601(1 11.0 
6ONI 11.0 
60111 11.0 
60nI 12. 
60111 12.0 

57. 1.23* 0.36 
62.56 1.258 0.3738 

63.67 1.258 0.373* 
59.1 1.25* 0.42 
55.65 1.258 0.373* 

55.65 I.258 0.373; 

52.1 1.25* 0.658 
55.9 1.178 0.75* 
51.2 1.25, 0.65* 
51.32 1.25* D.65* 

1.25* 908 S2 ML69 
1.25* 662 51 33,19 BOO65 
1.3* 766 S2 12.19 BOO65 10.; 1.45 0.50* 

8.56 
2.18 

2.95 
7.06 
12.91 

1.23; 1.2* 
I.3288 0.47; 
1.328* 0.418 
1.25* 0.74* 
1.328* 0.47+ 
1.328* 0.478 

1.25* 0.479 

1.32* 0.56 
1.25; 0.47* 
1.263* 0.478 

1.231 S Y65 VA1161 
1.258 121 s3 EL867 
1.258 282 S2 BLR67 8.99 1.258 0.373; 

17.5 1.25* o.az 

5.92 1.25* 0.3738 

7.5; 1.25* 0.658 
7.7 1.018 0.75* 
7.5* 1.25* 0.658 

1.258 sz PBO7OA 
1.258 598 53 ELn67 
1.25* 5U6 S2 ELn67 

1.25* 738 S MAR66 
1.177 S2Pl 5 A8170 
1.25* 790 S MAR66 
1.25* 815 SZ EL1167 

7.89 

13.7 

10.2 
12.2 

14.85 

12.0 1.251 0.47* 7.5* 1.258 0.65; 1.29 BU3 s llAR66 
14.9U 1.263* 0.47* 1.258 871 s2 EL167 
13.09 1.341 0.455 7.67 1.313 0.513 1.258 950 SIP1 11 PEE68 
10.87 l-285* 0.538 7.85 l-285* 0.53* 1.25; 923 SlPl 11 PEE68 
12.2 1.258 0.47* 7.5* 1.25* 0.65* 1.25* 891 s IlARd 
15.04 1.263* 0.478 1.258 918 S2 EL867 

50.8 1.25* 0.65* 
50.59 1.25* 0.65* 
97.38 1.290 0.707 

atI; l-285* 0.65* 

50.4 1.25* 0.65* 
50.19 1.25~ 0.65* 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE II. Optical-Model Parameters Protons 

VOL.IKAG. POTENTIAL SURF.INAG. POTENTIAL *em-ORBIT POTEllTIIL Kc S8 PIT NOTE REP. 

u RI aa ND RD AD 650 Rso AS0 
NDCLIDE ENERGY REAL 

(NW, v 
PCTENTIAL 

R A 

1.1. 0.7* 1.72 
12.ll 
11.3 
9.02 
9.85 

11.90 

1.2% 
1.201 
1.2s 
1.258 
1.25* 
1.219 

0.7. 3.2 1.008 0.7* 1.1* KOL69 
s.90+ 1.01* 0.75* 1.118 939 z: 2 4 NAK72 
5.4 1.12 0.478 1.258 I424 S2Pl 26 KOS67 
1.01 1.25* 0.65* 1.25* 983 S P2 BALI66 
6.07 1.06 0.6W 1.258 993 S P2 BAU66 
5.48 1.253 0.502 1.25* 1185 S2P2 JAR67 

60NI 14.0 60.81 
60111 16.0 UB.56 
6ONI 16.5 49.15 
60111 17.8 47.3 

1.251 sz 

iI Xf90 
1.25* 0.658 
1.259 0.658 
1.258 0.658 

1.25. 0.846 

0;456 
o.u7* __ 
0.47* 
0.47* 
0.465 

1.2v 0.750 

:.;E': . 5 0.856 0.65+ 
1.16* 0.75* 
1.09'9 0.772 

14.16 1.25* 1.001 
16.76 1.355 0.92 
11.0 1.25* 0.47* 
4. 11 1.37+ 0.63* 
5.37 1.295 0.601 

7.08 
7.0, 

::;;:5 0.690 
0.65* 

3.21 1.37* 0.638 
3.24 1.295 0.601 

1.63 1.175 0.690 1.175 
1.25. 

6.15 
6.001 
5.74 

0.700 
0. u7* 

1.258 0.750 
1.25* 0.856 
1.09 0.47* 
1.064* 0.738* 
1.022 0.688 

1.25* ii 
1.25* 1023 Sl 20 
1.251 1180 S2Pl 11 
1.2* Sl 

ECC66 
ECC66 
KOS67 
FBI67 
ASC70 

1.20* 6;667 2.6 1.237 0.609 
1.20* 0.7* 2.8 1.258 0.79 
1.062 0.842 3.92 1.322 0.57U 
l.l;!* 0.15+ 3.01 1.33; 0.50+ 

6.48 
10.16 
6.1 
5. 5 
5.20 
5.48 

1.237 o;689 
1.251 0.7; 
1.322 0.574 
1.33* 0.5a* 

1.175 0.690 1.25* 1119 52 32 
1.25* O-65* 1.25* 1053 s3 32 

;.;;: 1159 SlPl 11 

1:2* 
SlPl 11 

1161 S2Pl 11 

BAS65 
BAR65 
GRE66 
GRE66 
SAT67 
SAT67 

60NI 30.8 59.5 1.1 0.82 
60NI 30.8 52.6 1.2 0.70 

60NI 31. 59.51 1.10 0.000 
60NI 31. 50.06 1.208 0.70* 
60NI 31. 50.24 1.17* 0.75; 

13.91 
12.* 
5.6 
5.0 
5.68 
6.15 

1;io* 0.697 
1.20* 0.79 
1.103 0.468 
1.12* 0.75+ 1.28 ,194 SlP2 11 

2. 1.2 0.69 

2.27 1.20* o.w* 
4.128 1.32; 0.835 

3.20 1.2U5 0.521 
7.1 1.459 0.59" 

lO.SG 
15.46 

9.01G 
17.896 
5.576 

1.1 
1;2 

1.5 
1.0 

1.08 1.81 
1.201 0.70* 
1.32; 1.21 

4.6 
4.0 

3.93 
7.37 
6.2* 

1.1 0.82 
1;2 0.78 

1.10 0.800 
1.20* 0.70* 

6.36 1.245 0.521 

1.01* 0.758 

1.077 0.668 
1.165 0.754 

1.184 0.707 

l.lB* 0.7; 

1.1 S Y65 DE162 
1.2 s Y65 DEV62 
1.208 52 SAS70 
1.20* 1001 33 SAN70 
1.208 S SAN70 

60111 39.6 44.34 1.1'19 0.706 
60AI 39.7 44.3 1.165 0.754 

6.17 
6.52 

1.27 
1.28 

S2P2 
Sl 7 

LIE70 
ST064 

1.1114 0.707 
1.111* 0.7* 

1.120 0.769 
1.168 0.75+ 
l.OGl 0.815 

1.20+ 0.70* 

7.87 1.40. 0.7* 

5.41 1.470 0.597 
5.47 !.37* 0.63* 

4.70 1.410 0.525 
2.04 1.25; 0.70* 

9.9 1.056 0.653 l.2* 1021 Sl 15 
1.28 1085 s 15 

1.58 1.470 0.597 
2. 5 1.37* 0.63* 
3.55 1.410 0.525 
5. 15 1.25* 0.70* 

7.54 
7.5* 

7.03 
6.048 
7.03 
6.72 

0.979 0.856 1.25* 1126 S2P2 
1.0648 0.7388 1.25* 1118 S2P2 
0.975 0.789 1.28 I104 SlPl 12 
0.99 0.74 1.27* S2P3 

PSI65 
PRI65 
PRI67 
PSI67 
FE16711 
MN70 

1.2'S* 0.54 11.5G 1.25* 0.74* 12.0 1.258 0.54 1.25* s2 PRO7OA 
l.21 0.73 11.1 1.32 0.49 6.2 1.15 0.47* 1.258 1094 s P SAY71 

62NI 5.45 60.5 l-2.3* 0.36 7.06 1.238 1.2* 
62NI 6.9 55.5 1.2'5; 0.60 1O.Q 1.25; 0.74* 
62NI 8.02 55.2 1.2'58 0.65* 10.1 1.25* 0.47* 
62NI 8.02 55.2 1.2'58 0.658 10.8 1.25; 0.47* 

62~1 11.0 87.08 1.2'91 0.711 
62111 11.0 48.87 l-2135* 0.65* 

10.0 I.258 0.60 
7.5* 1.25* 0.65* 
7.5s 1.258 0.65* 

1.23? 5 Y65 VAN61 
1.258 53 PR070A 
1.25* Sl DAL69 
1.258 Sl 5 DAL69 

62111 12. 51.5 1.25; 0.65* 
62111 12. 52.3 1.2'S* 0.651 

6211 16.0 50.92 1.214 0.751 

62~1 16.5 “9.4 1.258 0.65* 

11.32 1.356 0.511 5.79 
11.15 1.2858 0.53* 5.62 
12.5 1.25* 0.47* 7.5; 

14.6 1.25* 0.47* 5.1 
13.08 1.323 0.u57 6.90s 
11.9 1.25* 0.97* 6.2 

1.234 0.565 
1.2858 0.538 

:.;25: 0.47* 0.659 

PEE68 
PEE68 
llAB66 
BEU69 
RAK72 
KOS67 

1.25* 0.708 
1.25* 0.782 

::::* 0.758 o-65* 
1.2U* 0.658 

1.186 0.703 
1.44 0.52 

13.46 1.25* 1.00; 7.08 
lU.7G 1.321 0.95 7.0* 
11.8 1.25; D-97* 6.12 
8.57 1.35+ 0.55+ 7.25 
9.83 1.20; 0.W 5.7 

t-25* 0.748 
1.258 6;782 
1.15 0.47* 
0.94 0.558 
1.16 0.42* 

1.25* s2 
1.25* 52 
1.25* 1053 S2Pl 20 

1.18 1137 52P2 
1.25* lOU7 s P 30 

BCC66 
ECC66 
KOS67 
KOS6B 
KOS68 

60NI 17.0 47.3 

6011 17.9 46.45 

60111 18.6 47.1 
6DNI 18.6 47.7 
60111 18.6 51.0 
60111 30. 48.22 
60AI 30. 54.09 

60NI 30.3 48.46 
6011 30.3 "3.96 
60NI 30.3 48.2 
60NI 30.3 47.6 
60NI 30.3 59.2 
60NI 30.3 53.1 

60111 40. 44.7 
60NI 40. 42.7 

6011 40. 48.28 
60NI 40. 45.74 

60NI 40. 51.59 
60NI 40. 43.05 

61111 6.9 55.1 
6111 16.6 51.4 

9.65 1.29” 0.633 

62~1 18.6 49.6 
62~1 18.6 48.9 
62AI 18.6 50.8 
62111 18.6 61.69 
62~1 18.6 51.2 

62111 39.6 44.32 
62~1 156. 9.73 

3.51 1.294 0.633 
13.7 1.24 0.57 

6.35 1.037 0.707 1.21 SZP2 LIB70 
3. 1.05 0.60 1.25 699 Sl 12.22 co174 

1.231 S Y65 VAN61 
1.25* Sl PRO701 
1.25* 91 23 BEnda 
1.25* SlPl 4 GEE71 
1.1* Sl KOL69 

1.25* 966 SlPl 11 PEE68 
1.25* 978 SlPl 11 PEB68 
1.25.b SI 23 BEN64 
1.25+ 946 S KAK66 
1.25+ 52 BE069 
1.18 52 KOL69 

CUE1 5.U5 50.5 1.238 0.40 5.5G 1.23+ 1.2* 
64111 6.9 51.6 1.258 0.78 13.56 1.25* 0.75* 
6411 9.60 51.84 1.258 0.65* 10.80 1.25* 0.478 
64NI 9.8 54.2 1.20 0.76 10.6 1.35 0.52 
64~1 10.5 65.15 1.1* 0.7* 7.52 1.25+ 0.78 

64NI 11.0 50.12 

6"NI 11.0 49.09 
64~1 11.7 50.71 

64NI 12. 50.9 
6QCI 12. 52.2 
64111 10.0 61.84 

1.271 0.663 12.lU 
l-285* 0.65; 11.39 
1.25* 0.65* 11.43 
1.258 0.65* 13.3 

1.298 
1.2a5* 
1.25* 
1.259 
1.258 
1.258 

14.0 
8.00 

0.50; 6.31 
0.538 6.11 
0.478 e.o* 
0.47* 7.5* 
0.47* 0.0 
0.7* 4.9 

19.0 
0.01 
5.8 
6.0 

1.305 0.513 6.90; 
1.25s o.u7* 5.65 
1.35; D.5!5* 7.5 
1.20* 0.5* 6.95 
1.254 0. a-l* e.5r 
1.292 0.668 7.00 

:-::: 
1:0* 

o*78 0.658 
0.66* 

1.00* 0.7* 

1.285 0.508 
I.2858 0.538 
1.25* 0.659 
1.25* 0.65, 
1.25* O.&l* 
1.00* 0.7* 

%' 0*75* 
1:os 

0.97* 
0.55* 

1.19 0.42; 
1.258 0.658 
0.940 0.853 

611NI 16.0 52.96 
6411 10.6 50.4 
64~1 18.6 60.57 
6411 18.6 51.34 
64111 22.2 4-t. 1 

64NI 39.6 47.92 

1.199 0.743 

1.21; 0.65* 
1.25* 0.658 
1.156 0.705 

11.53 
12.1 
10.39 

12.88 
12.2 

1.118 1149 Sl 2,4 NAK72 

;21" . 1190 1081 S2Pl S P 20 KOS67 KOS68 
1.258 1125 S P 30 KOS68 

PBP63 
LIE70 3.82 1.292 0.668 4.75 

co 7.34 51. 
ccl 7.5 50. 

co 7.5 55. 
co 9.4 52.60 
co 9.u 53.5 

1.3* 0.41 
I.27 0.55 
1.25 0.55 4. 1.258 2.0 

5.36 1.3* 1.5 
6.5G 1.48 1.36 

1.209 0.794 11.49 1.431 0.457 
1.25* 0.658 14.3 1.25; 0.478 

a. 1.3; 0.41 1.3* s Y65 OLK63 
9. 1.27 0.55 1.257 s ti65 KOD62 
-U.6 1.25 0.55 1.25* 5 P 4.065 SK061 
6.70 1.209 0.794 1.25* 919 SlPl PER63 
7.5* 1.258 0.65* 1.25* 785 S2 35 PBS63 

CO 9.75 53. 
co 9.75 54.9 

CU 10.2 CO 12.29 2: 
CO 12.29 56. 

1.25 0.60 
1.26 0.518 
1.3. 0.62 
1.3* 0.63 
1.21 0.62 

4.5 1.6 0.60 
8.0 1.26 0.518 

8. 1.25 0.60 1.25? s Y65 8OD62 
3.5 1.26 0.518 1.2b se 12.E UODLD 
2. 1.3* 0.62 1.38 S P 065 OLK.63 
1. 1.3* 0.63 1.3; s Y65 OLK63 
2. 1.2* 0.62 1.2* S II65 OLK63 

0. 36 1.3* 1.5 
15. OG 1.3* 1.0 
9.46 1.2* 1.5 

CO 17.3 114.44 1.33* 0.5t 
CO 17.3 48.33 1.259 0.65* 

10.32 1.33* 0.58 1.338 8 Y65 8OD63 
18.126 1.251 
20.OG 1.3* 
9.56 1.2* 
17.66 1.305 
10.9 1.25* 

0.99* 
0.72 7. 
i;25 8. 
0.3113 8.02 
0.47* e.5* 

1.25* S Y65 ROD63 
1.3* S P Y65 OLK63 
1.2* S P Y65 OLK63 
1.2% 1035 Sl PER63 

1.259 1000 Sl 35 PEE63 

CO 17.3 46. 1.3* 0.67 
CU 17.3 53. 1.2; 0.65 
cu 17.3 45.67 1.301 0.668 
CO 17.3 U8.7 1.258 0.658 

1.3* 0.61 
1.28 0.65 
1.301 0.668 
1.25* 0.65, 

Iage 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954- 1975 

ROCLIDB ERERGV 

WV 
;BAL POTERTIAL 

R A 

CO 17.8 49.4 1.25* 0.65; 

CO 17.8 49.2 1.23* 0.63* 

co 28. 35.7 1.10 0.74 

cu 28. 43.2 1.30 0.38 

co 2e. 93.4 1.33 0.331 

co 28. 49.7 1.20; 0.70* 

co 30.3 46.27 1.177 0.733 

co 30.3 44.67 1.25* 0.658 

co 30.3 47.7 1.208 0.7* 

CO 30.3 52.8 7.110 0.692 
co 30.3 53.3 1.12* 0.75* 

63CO 6.9 56.1 1.23* 0.68 

63CQ 7.0 33.1 1.258 0.63: 

63CU 8.0 33.3 1.23* 0.63* 

63CU 9.0 32.8 1.25* 0.63* 

63CU 10. 32.7 X' o-65* 63CU 10.2 48.8 . 0.622 

63CU 11. 32.5 1.25, 0.65* 

63CU 11.0 48.93 1.261 0.760 

63CU 11.0 48.61 1.283; 0.65* 

63CU 12. 31.3 1.258 0.65* 
63CU 12.29 48.41 1.31* 0.334 

63CU 18.6 30.0 1.23* 0.65* 

63CO 18.6 59.9 1.1; 0.75* 

63CIJ 18.6 30.38 1.24; 0.63, 

63CU 30.3 52.46 1.13 0.76 

63CO 30.3 49.09 1.16; 0.73; 

63CU 30.3 33.10 1.12* 0.73* 

F3rI1 "Q.2 c5.33 1.15 Q.75 

F3rlJ UQ.3 44.13 1.16; 0.75+ 
F3r-U u9.> UT.68 1.12* 0.75* 

6UCU 17. u9.7 1.25; 3.65* 

FurU qh. 20.0 1.14 0.764 

63CU 5.45 60.3 1.238 0.36 
65~0 6.9 34.1 1.25* 0.58 

63CW 7.0 52.4 1.23; 0.65* 

65CU 8.0 32.3 1.23* 0.638 

63CU 9.0 34.0 1.25* 0.65* 

63CU 10. 33.6 1.23* 0.658 

65CU 11. 32.4 1.23* 0.65: 

65CU 11.0 50.20 1.263 0.627 

65CU 11.0 49.00 1.293* o.rj3* 

63CU 12. 51.1 1.25* 0.63* 

65CU 12.29 49.08 1.31; 0.536 

65CU 30.3 32.96 1.13 0.78 

65CO 30.3 49.73 1.168 0.75; 

65CU 30.3 53.56 1.12; 0.75* 

65~0 40. 44.9 1.163 0.806 

65CU 40. 43.1 1.1a* 0.7* 

65cU 49.3 43.03 1.16 0.74 

63CU 49.3 44.65 1.168 0.75* 

65CU 49.3 48.27 1.12; 0.75* 

ZN 9.4 53.4 1.25; 0.65* 
ZN 11.9 50.0 1.25; 0.65* 

ZN 12.0 51.8 1.23: 0.63* 

ZN 14.3 49.0 1.25* 0.658 

ZN 14.3 50.5 1.25* o.fls* 

ZN 17.3 US.2 1.25* 0.65* 
ZN 17.3 44.52 1.318 0.667 

ZH 17.3 UB.7 1.25* 0.638 

ZN 17.8 48.9 1.25* 0.63* 

ZN 17.8 48.7 1.25* o-65* 

~BZN 5.45 60. 1.23* 0.40 
64ZN 6.9 56.6 1.258 0.54 
64ZN 9.6 50.51 1.25* 0.65* 

64~~ 11.0 46.77 1.287 0.733 

64ZN 11.0 46.70 1.285* 0.65* 

64~~ 11.7 49.78 1.25* 0.65* 

64~~ 22.2 45.5 1.25* 0.65* 
6UZN 26. 54.15 1.107 0.768 

64~~ 30.5 51.97 1.126 0.760 

6UZN 30.5 30.83 1.142* 0.766* 

64~~ 39.6 43.53 1.160 0.731 

6OZN 49.1 46.20 1.12; o.ao* 
6U ZN 49.6 41.19 1.144 0.810 

6liZ~ 49.6 39.97 1.184 0.799 

64~~ 49.6 42.31 1.161 0.758 
64ZN 49.6 4B.78 1.093* 0.822 

6UZN 49.6 44.36 1.1398 0.167 

65ZN 17. 40.9 1.25* 0.65* 

TABLE II. Optical-Model Parameters 

VOL.IKAG. POTENTIAL 
II BY AU 

0.02 1.13 0.607 

1.40 1.17 0.313 
2.88 1.208 0.4a* 

2.01 1.177 0.733 

1.8 1.23* 0.78 

2.62 1.280 0.602 
3.0; 1.33; o.se* 

7.78 1.318 0.534 

3.18 1.33 0.63 
3.47 1.37; 0.63; 

2.63 1.33+ 0.38+ 

6.62 1.34 0.63 

6.41 1.37* 0.63* 
6.44 1.33* 0.588 

5.46 1.53 0.555 

8.07 1.318 0.536 

3.33 1.35 0.62 

3.47 1.378 0.638 
2.85 1.33* 0.5e* 

9.45 1.40; 0.7* 
6.33 1.34 0.66 

6.56 1.37* 0.63* 

6.14 1.33* 0.5i3* 

2.37 1.065 0.753 

2.92 1.085* 0.699* 
3.83 1.301 0.647 

6.13 1.31* 0.628 
11.75 1.144 0.737 
14.01 l.lB4 0.799 

6.07 1.37* 0.638 
8.37 l-296* 0.622 
6.61 1.367* 0.646 

3.7 1.25; 0.65* 

See page 8 for Explanation of Tables 
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Protons 

SORP.IKAG. POTENTIAL SPIN-ORBIT POTENTIAL K SE FIT NOTE REP. 
UD RD AD vso us0 AS0 

10.34 1.25* 0.47* 3.69 1.23* 0.65* 

10.36 1.23* 0.47* 4.92 0.96 0.63+ 

6.716 1.16 1.93 6.3 1.10 0.74 

15.3G 1.13 0.88 1.96 1.30 0.38 

15.36 1.17 0.743 6.68 0.87 0.863 

16.306 1.208 0.70* 8.30 1.20* 0.70* 

4.97 1.177 0.882 13.12 1.177 0.733 

11.23 1.258 0.47* 12.8 1.23* 0.65; 

6. 1 1.23* 0.78 3.8 1.20: 0.7* 

6.23 1.280 0.602 7.46 1.269 0.971 
3.91 1.33; o.se* 6.40* 1.12+ 0.73; 

13.3G 1.23* 0.748 13.0 1.23* 0.68 

12.9 1.258 0.47+ 7.5* 1.25* 0.658 

11.8 1.23* 0.47* 7.38 1.23* 0.63+ 
11.9 1.23* 0.47; 7.3* 1.23; 0.63* 
12.3 1.23* 0.47; 7.5* 1.25* 0.63* 

11.36 1.30 1.20 

12.6 1.238 0.47+ 7.3* 1.23* 0.638 

13.56 1.426 0.331 6.58 1.392 0.427 

10.41 1.285* 0.53* 6.38 1.283* 0.33; 

11.7 1.23* 0.478 7.3; 1.23* 0.63; 
a.86 1.319 0.334 

12.0 1.23* 0.478 3.4 1.12 0.47* 

8.82 1.33* 0.359 6.63 1.00 0.55* 

10.17 1.2s* 0.3* 3.6 1.16 0.42* 

4.68 1.33 0.63 6.29 1.08 0.73 
4.07 1.37* 0.63* 6.32 1.06+ 0.74* 

3.99 1.33; 0.38: 7.03 1.124 0.73* 

2.28 1.34 0.63 6.53 1.03 0.79 

1.87 1.374 0.63* 6.04 l.ofa* 0.74* 

2.96 1.33* o.w* 6.81 1.12* 0.75* 

12.56 1.2<* 1.00+ 8.4 1.25* 0.65* 
7.85 1.14 0.764 

6.06 1.23* 1.2* 

ll.OG 1.25* 0.748 8.0 :-::: . o-58 11.5 l.25* 0.47* 7.5* 0.63* 
11.0 1.25* 0.47* 7.5; 1.25* 0.63* 

12.5 1.25* 0.478 7.3* 1.25* 0.63* 

12.4 1.25* 0.478 7.3* 1.25* 0.65; 

12.5 1.23* 0.478 7.3* 1.258 0.63; 

11.09 1.265 0.300 7.30 1.267 0.437 

10.00 1.2838 0.33; 7.36 l-283* 0.33* 

12.0 1.258 0.47; 7.5* 1.23* 0.65* 
5.73 1.318 0.536 

4.96 1.35 0.62 6.20 1.11 0.71 
4.50 1.378 0.63* 6.31 1.06* 0.74* 

6.32 1.33* 0.%3* 7.22 1.12* 0.73* 

9.9 0.973 O.BlB 7.32 1.163 0.806 

7.3* 1.1fJ* 0.7: 

2.48 1.34 0.66 6.69 1.02 0.78 

2.06 1.37* 0.63* 6.10 1.06* 0.74* 

3.05 1.33* 0.3!3* 6.89 1.12* 0.75* 

13.u 1.23: 0.47* 7.5; 1.23* 0.63* 

10. 6 1.25* 0.47* e.o* 1.258 0.63* 
13.3 1.23* 0.1171; 7.3+ 1.25* 0.63* 

11.8 1.23* 0.47* t3.0* 1.25* 0.63* 

13.4 1.23; 0.478 7.3s 1.25* 0.63* 

10.3 1.238 0.47* e.o* 1.25* 0.65* 
18.37 1.280 0.364 a.37 1.318 0.667 

12.4 1.25* 0.47* 8.3* 1.238 0.63* 

9.65 1.23* 0.47* 5.38 1.25* 0.63* 

10.15 1.25* 0.47* 3.50 1.03 0.63* 

5.5G 1.23* 1.2* 
ll.OG 1.23* 0.74* 16.0 1.25* 0.54 

7.44 1.23* 0.47* e.o* 1.25* 0.658 

12.70 1.397 0.444 3.94 1.281 0.497 
10.61 1.2a3* 0.538 3.76 1.2a5* 0.33* 

9.20 1.25* 0.478 a.o* 1.25* 0.65* 

13.7 1.25* 0.47* 8.58 1.258 0.63* 

6.24 1.308 0.739 

5.829 1.270 0.694 6.43 1.065 0.733 

5.813 1.273* 0.6638 6.32 1.065; 0.6998 

4.04 1.301 0.647 6.13 1.013 0.716 

3.06 1.32, 0.69* 6.17 1.01, 0.69* 
1.78 1.144 0.737 4.50* 1.144 0.810 

2.22 1.184 0.799 

1.70 1.37* 0.63* 6.04* 1.16* 0.738 
2.75 1.296* 0.622 6.66 1.003 0.667 

2. 14 1.367* 0.646 6.37 1.029* 0.728 

7.96 1.25* ,.oo* 7.9 1.25* 0.63* 

32 

1.238 1013 S2P2 

1.23* 1029 SlPl 
1.237 1190 Sl 

1.237 1054 s 

1.208 Sl 
1.20* s2 

BAU66 
BAD66 
DIT69 
DIT69 
SAN70 

SAU70 

1.23* 1241 Sl BAR63 
BAR63 

GRE66 
1.2; 1140 Sl SAT67 
1.2; 1194 Sl SAT67 

1.25* 52 Pa0701 
1.23; 546 $3 lAR66 

1.23; 636 s 111866 

1.238 720 5 MAR66 
1.23* 803 S MAP.66 

1.307 S Y63 YIL63 

1.238 866 s UAR66 
1.23; 940 SlPl 11 PEE68 

1.23; 923 SlPl 11 PEB6B 

1.23* a99 s HA866 

1.37 914 SI 12.20 TB064 

y5 . 1055 1137 S2Pl s P 20 ROS6B ROS67 

;.E/ 30 

1:2* 

1052 1207 S SlP2 P TB071 KOS6B 

1216 S P TAO7 1 

1.2* 1178 s P TAO7 1 

1.2* lOY3 SlP2 TH07 1 
1.2* 1094 s P TH071 

1.2* 1074 s P TB07 1 

.23* 977 S,!P2 PIC65 

.14 812 Sl 31 SAY65 

.23? S Y65 VAN61 
1 .25* s3 Pa07011 
1 .23* 352 S aAa66 

.23* 641 S 111866 
1 .23* 753 S NA.866 

.25* 832 s 111866 

.25* 886 S BAR66 
1.238 904 SlPl 11 PER66 
1.238 942 SlPl 11 PER66 
1.23* 919 S LIAR66 

1.31 948 Sl 12.20 THO64 

1.2* 1265 SIP2 TH07 1 

1.2* 1265 S P TH07 1 
1.2* 1221 s P TH071 

1.2* 1165 Sl 15 FE165 

1.2* 1217 S 15 PR163 
1.2* Ii44 SlP2 TH07 1 

1.2* 1137 s P TH07 1 

1.2; 1113 s P TH071 

1.25* 765 Sl 33 PEE63 
;.;Z: 915 920 Sl Sl 35 23 PEE63 WC63 

1.23* 1001 Sl 23 BUC63 

1.25* 994 Sl 35 PEa63 

1.23* 4047 Sl 23 BUC63 
1.25* I0130 Sl PEa63 
1.23+ 1036 S2 35 PER63 
1.23* 997 S2~1 BAU66 
1.25* 1020 S2~1 BAU66 

1.237 S Y63 VAN61 
1.23* s2 pa07011 
1.25* Sl 23 BEN64 
1.25* 991 SIP1 11 PER68 

;.;g 908 SlPl 51 23 11 PERCB BEN64 

1.23* 1110 s2 33 PEB63 

1.3* s2 JOH6BA 
l.ll* 1230 SlP2 2 TA17 1 

1.118 1225 SlP2 2 TA17 1 

1.27 S2P2 LIE70 

l-25* 5136 SIP2 15 CAL67 
1.258 si 20 E~u67 

1.238 Sl 20 ED467 

1.23* Sl 20 ED!367 
1.21 II28 s P2 12 LEY67 
1.21 1129 s P2 LEY67 

1.25* 1049 s2 PIC65 



C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954~1975 

TABLE II. Optical-Model Parameters Protons 

SPIN-ORBIT POTENTIAL RC SB FIT NOTE BEP. VOL.I"AG. POTENTIAL SoaP.I"AG. POTERTIAL 
N R" AN ND RD AD 

NUCLIDE ENERGY REAL POTERTIAL 
(al?“, T R A 

66ZR 6.9 55.6 1.25* 0.64 
66ZN 11.0 52.12 1.246 0.6"8 
66ZN 11.0 99.19 1.285*' 0.65* 

66ZN 30.5 52.56 1.131 0.760 
66211 30.5 51.53 1.1421 0.766* 
6621 39.6 86.22 1.166 0.691 
66ZN 49.1 46.04 1.12* o.eo+ 

67;N 6.9 53.1 1.25+ 0.62 

682~ 5.45 59.5 1.23* 0.40 

682~ 6.9 55.0 
68.21 9.8 54.7 
68ZN 11.0 47.74 
6BZN 11.0 49.25 1.28W 0.65* 

682~ 30.5 50.14 1.162 0.758 
60ZN 30.5 51.58 1.142's 0.766* 
68ZN 39.6 U6.89 1.154 0.734 

68ZN 40. 47.43 1.155 0.751 

68~~ 40. 46.60 1.16; 0.75; 

68ZN 49.1 46.20 ,.12* o.*o* 

60ZN 61.4 38.27 1.208 0.750 
CBZN 61.4 42.51 1.16* 0.7% 

7021 6.9 54.6 1.25* 0.72 

70ZN 49.1 48.38 1.12* o.ao+ 

GA 9.6 
GA 17.8 
GA 17.8 50.2 1.25; 0.65* 

70GE 11.0 49.62 1.285.b 0.65; 
7OGZ 14.5 so.3 1.24* 0.65* 

72GE 11.0 49.21 l-285* 0..55* 
72GE 14.5 50.4 1.24+ 0.65* 

73GE 12.3 50.4 1.23 0.65 

74GE 11.0 48.70 1.285.r 0.65, 
7UGE 14.5 50.3 1.24; 0.65* 

76GE 11.0 48.64 1.285* 0.65* 
76GF 14.5 50.8 1.24* o-65* 

76SE 6.4 49.7 1.258 0.695 
76SE 6.4 62.4 1.25; 0.611 

77SE 13.0 5 1. 4 1.27 0.55 

78X 6.4 51.3 1.25; 0.779 
78% 6.4 62.6 1.258 0.629 

BOSE 6.4 54.0 1.25* 0.692 

80% 6.4 63.0 1.25* 0.590 

RZSE 6.4 53.5 1.258 0.669 
82SF 6.4 62.0 1.258 0.590 

84Ka 12.0 53.2 l.25' 0.646 

86 KR 9.63 57.09 1.22 0.66 
B6RR 12.0 53.5 1.25+ 0.60" 

86Sa 12. 52.6 1.21 0.71 

88% 19.5 56.1 1.15 0.65* 
BBSR 19.5 57.1 1.14 0.71 
8858 19.5 51.0 1.201 0.70; 
88% 20.2 51.9 1.19* 0.70* 

89Y 7.44 53.7 1.25* 0.67 
899 8.08 54.6 1.25* 0.61 

89Y 9.01 53.3 1.25: 0.63 

BVY 18.9 47.0 1.29 0.65* 
899 18.9 52.6 1.20* 0.70* 

89Y 24.5 46.57 1.232 0.627 
89Y 49.35 A9.6 1.15 0.91 
BVY 49.3' us.5 1.17; 0.75. 
89Y 156. 15.70 1.37 0.60 

90ZR 6.35 56.6 1.23* 0.60* 
90ZR 6.90 56.2 1.23* 0.60* 
90ZR 8.38 55.4 1.23* 0.60* 
VOZR 9.70 53.03 1.254 0.656 
90ZR 9.70 56.51 1.185 0.78 
90ZA 9.8 51.3 1.27 0.67 

See page 8 for Explanation of Tables 

“SO RSO ASO 

16.0 1.258 0.64 1.25* s2 
5.86 1.082 0.474 1.25, 961 SlPl 11 
5.84 1. m5* 0.53* 1.258 935 SIP1 I, 

6.58* 1.062* 0.704* 1.11, 1277 Sl 6.588 l.OES* 0.6998 l.ll* ,268 Sl : 
7.98 0.874 0.952 1.27 S2P2 
6.00 1.011 0.69* 1.25; 1141 51 15 

7.0 1.25* 0.62 1.25* S3 

1.237 S Y65 
14.0 1.25* 0.68 1.25* s 

5.8 1.0* 0.66* 1.25* SIP1 4 
6.14 1.200 0.410 1.25* 987 SlPl 11 
5.17 l-285* 0.53* 1.25; 963 SlPl 1, 

6.69 1.100 0.660 1.11* 1291 SlPl 2 
6.76 1.085* 0.699, ;.;;* 1301 SlPl 2 
6.78 0.936 0.856 . S.?P2 
5.72 1.040 0.720 1.25* 1262 S2Pl 
6.04; 1.064* 0.738* 1.25* 1250 S2Pl 
6.50 1.01. 0.69* 1.25* 1177 SIP2 15 

5.72; l.OPO* 0.720* 1.25* 1112 S2 

6.04* i.O64* 0.738* l-25* 1122 52 

16.06 1.25* 0.74+ 
8.46 1.235 0.666 
10.81 1.2e5* 0.53* 

PBO7OA 
PER68 
PEELS 

TAI7 1 
TAI71 
LIE70 
CAL67 

PR070A 

YAW61 
PR070A 

GRE7 1 
PER68 
PER68 

TAI71 
TAI71 
LIE70 
PRI67 
FBI67 
CAL67 

FUL69 

PUL69 

13.5 1.25* 0.72 1.25+ S2 PROIOA 
5.96 1.01* 0.69* 1.25* 1235 S2 15 CAL67 

0.2* 1.25* 0.65 6.08 
8.46 1.25* 0.47; 4.17 

;.;Z: 0.65* 

9.61 1.25; 0.47+ 3.35 1116 
0.65* 
0.65* 

1.25* S BER68 
1.25* 1OOS S2Pl BAU66 
1.25* ,028 S2Pl 011166 

11.21 1.2E5* 0.53* 5.00* 1.265; 0.53; 
11.4 1.24: 0.57* 7.2* 1.24* 0.65* 

12.15 1.285* 0.53+ 5.00* 1.285. 0.53+ 
11.5 1.24* 0.57; 7.2+ 1.24* 0.65* 

5.00* 1.285* 0.53* 
7.2* 1.24+ 0.65* 

;.;t* 1.285* 0.53+ 
. 1.248 0.65* 

y:: 930 Sl 
s2 

1.25* 958 Sl 
1.25* s.? 

1.25* s2 

1.25* 989 Sl 
1.25* S2 

1.25* ,007 Sl 
1.25* S2 

PER68 
ma70 

PER68 
ma70 

HEY69 

PER68 
CUR70 

PER60 

2.61 1.082 0.704 6.349 1.255 0.698 

;.;: . 1.286 1.085* 0.722 O-699* 6.382 5.11 1.275+ 1.286 0.6658 0.722 
6.76 1.31* 0.62* 2. 56 l.32* 0.69* 

10.5G 1.25* 0.74* 

5.5G 1.23* 1.2* 
14.56 1.25* 0.74* 

8.4 1.31 0.64 
12.76 1.305 0.490 
11.29 1.285* 0.538 

2.58 1.100 0.660 6.994 1.281 0.636 
2.42 1.085* 0.699* 6.864 1.275+ 0.665* 
3.08 1.297 0.741 4.52 11197 0.741 
6.94 1.318 0.689 0.28 1.318 0.689 
6.70 1.37; 0.63* 2.46 1.3-l* 0.63* 
7.63 ,.31* 0.62* 2.36 1.32* 0.69* 

0.57 1.24 0.773 2.28 1.24 0.773 
7.99 1.378 0.63* I. 39 1.37* 0.63* 

15.OG 1.25; 0.748 
5.71 1.31* 0.62* 3.65 1.32* 0.69* 

12.1 1.23 0.65 

;:.f 1.285* 0.53* 
. 1.241 0.57* 

14.52 r.2*5* 0.53* 
11.7 1.24* 0.57* 

9.45 1.25+ 1.21 
1.28 1.25* 1.58 2.12 1.25* 0.14 

HEN70 
HEN70 

10. 1.27 0.55 SIN62 

5.45 1.25* 1.16 
1.89 1.25* 0.97 0.77 1.258 0.14 

0.71 1.25. 0.58 

1.25: 1035 s 
1.25* P 

1.251 S Y65 

1.25* 818 S 
1.258 S 

1.25* 540 s 
1.25+ S 

1.25* 560 S 
1.25* .5 

l.25* Sl 

1.25* S2 
1.258 Sl 

1.25' Sl 8 

1.258 S 6 

1.25* 5 6 
1.25; S2 6 
1.25* s3 

1.25* Sl 
1.25* Sl 
1.25' 51 
1.25* s 6 
1.25* S2 6 

1.31* S1 

1.25* 1350 s P 1 

HEN70 
SE1170 

6.72 1.25; 0.84 
3.80 1.25; 0.40 

HEN70 
HEN70 

7.11 1.25* 0.87 
3.50 1.25* 0.49 1. 12 1.25* 0.59 

HEN70 
HEN70 

14.9 1.25* 0.467 7.5* 1.258 0.65* 

1.25+ 0.65* 
1.258 0.65 

AR074 

12.52 1.25* 0.48 
10.6 1.258 0.565 

HAB70 
AR074 

12.1 1.32 0.43 

8.5 1.25* 3.78 
9.4 1.25+ 0.74 
10.9 1.25; 0.65* 
12.3 1.27* 0.59* 

7.5* 1.21 0.71 RA172 

5.5 1.15 0.65* 
6.0 1.14 0.71 

4.7 1.20* 0.708 
7.4* 1.258 0.65* 

ST1167 
STA67 
ST867 
PIC69 

7.46 1.25* 1.07 
5.26 1.258 1.26 
6.26 1.25: 1.49 
16.9 1.25* 0.45 
4.8 1.25* 0.65* 

5.5* 1.25* 0.67 
5.5* 1.25* 0.61 
5.5; 1.25* 0.63 
3.9 1.29 0.65* 
5.7 1.20* 0.70* 

BRA67 
BRA67 
BRA67 
ST167 
ST867 

10.92 1.275 0.536 7.01 1.232 0.627 
9.9 1.44 0.34 0.6 1 .44 0.34 6.7 1. 18 0.50 

BEN68 
IAN716 

0.2 1.32* 0.63* 8.6 1.32; 0.63+ 7.5 1.01* 0.75* 1.20* 1400 S2P 1 HAN7lA 
17.0 1.09 0.95 2.46 1.08 0.63 1.25 975 SL 12,lV CON74 

0. 15 1.23* 0.75 6.25* l.238 0.65* 1.20* s2 29 LIE68 
0.39 1.23* 0.90 6.25* 1.23* 0.65, 1.20. 53 29 LIE68 
5. m I.238 0.68 6.25* 1.23* 0.65* 1.20* s3 29 LIE68 
17.39 1.346 0.236 5.63 0.828 0.401 1.25* 591 SlPl 21 "OS72 
8.96 1.326 0.47* 4.55 0.752 0.7* 1.25+ SlPl 20 VOS72 
14.0 1.37 0.29 6.3 1.0* 0.66* 1.25* SlPl 4 GaE7 t 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

TABLE II. Optical-Model Parameters Protons 

voL.III*G. PoTE”TIAL 
Y RV au 

““CLID E E”l?RGJ REAL POTEST 
taev, v R 

10.75 53.5 1.221 
10.75 54.5 1.23* 
10.75 55.0 1.25; 

IAL 
A 

0.607 
0.60* 
0.65; 

S”AP.ISAG. POTENTIIL 
YD RD II0 

1.5 1.22* 0.607 1.25* s2 3 
5.2 1.201 0.42* 1.25: 5.2 3 
6.8 1.20* 0.42* 1.25* s2 3 

90ZR 
90ZR 
90ZR 

90ZR 
90ZR 

5.76 1.29 0.74 
8.36 1.27 0.5" 
14.5 1.25* 0.47* 

CLA7OA 
CLA7OA 
CL17011 

DIC68 
DIC68 

CL17011 
CL11701 
ilAK72 

681166 
GRA66 
GRA66 
STA66 
VW72 
10572 

CL169 
VOS72 
VOS72 
VOS72 
VOS72 

BAL64 

68166 
GBA66 
VOS72 
10572 
SAY7 1 

FBI67 
FE167 
VOS72 
VOS72 
10572 

12.7 52.8 1.25* 
12.7 52.4 1.220 
12.7 54.2 1.228 

12.7 54.6 1.2q* 
16.0 50.91 1.244 

0.65+ 
0.607 

15.6 1.25* 0.412 
5.4 1.293 0.737 
5.4 1.29 0.737 
14.8 1.25* 0.47* 

7.25 1.234 0.698 

7.7 1.296 0.757 
8.5 1.298 0.681 
9.25 1.25* 0.65* 

9.25 1.258 0.65* 
13.22 1.255 0.475 
13.62 1.070 0.424 

8.05 1.29 0.60 

6.01 1.12* 0.47+ 1.25: 878 Sl 
1.9 1.220 0.607 1.25* 964 Sl 

7.9 1.221 0.607 1.25* 52 3 90ZR 

90ZR 
90ZR 

0.607 

0.65; 
0.625 

90ZR 18.8 55.1 1.148 0.753 
90ZR 18.8 54.2 2.166 0.716 
90ZR 18.8 52.08 1.2+ 0.78 
90ZR 18.8 52.0 1.201 0.7* 
9OZR 19.08 96.27 1.297 0.67" 
90ZR 19.08 52.15 1.176 0.7* 

90ZR 
90ZR 
90ZR 

90ZR 
90ZR 

20.25 48.20 1.24 0.618 
20.37 47.42 1.274 0.669 
20.37 49.79 1.229 0.7* 
22.04 49.00 1.231 0.686 
22.09 VR.62 1.234 0.7* 

90ZR 22.5 46.7 1.26* 
22.5 51.6 1.186 90ZR 

90ZR 
90ZR 

90ZR 
90ZR 

22.5 50.7 1.2* 
22.5 50.42 1.212 
22.5 SO.16 1.212 
22.9 50.1 1.22 

0.6648 
0.778 
0.7; 
0.717 
0.7* 

0.63 

6.8 1.20: 0.42* 1.25* s2 3 
6.908 l.Ol* o-75* 1.11+ 1139 Sl 2," 

6.76 1.148 0.753 1.25* lit08 St 
6.42 1.166 0.716 1.25; 1326 Sl 28 
6.2* 1.2+ 0.7* 1.25* 1268 Sl 28 
6.2 1.20* 0.7+ 1.25* ,268 S 
9.84 1.313 0.319 1.25; 51 20 
15.47 1.266 0.7* 1.25* S 20 

5.75 1.07 0.53 1.251 1240 SIP, 8 
5.80 1.131 0.252 1.25* Sl 20 
7.21 1.236 0.78 1.25* Sl 20 
6.90 1.386 0.792 1.25* Sl 20 
7.79 1.360 0.7* 1.25* Sl 20 

7.75+ 1.26* 0.664* 1.26. 51 

12.99 1.272 0.459 

13.77 1.257 0.456 
16.80 1.233 0.383 
18.13 1.238 0.361 

0.58 1.238 0.567* 10.68 1.23* 0.567* 
11.1 1.268 0.587 

9.5 1.25* 0.65* 
8.55 1.231 0.694 
9.71 1.271 0.611 
11.54 1.27 0.5" 

5.25 1.300 0.655 
3.46 1.37* 0.63: 
9.9 1 1.066 0.77v 

3.04 1.406 0.545 

3.0 1.31 0.60 
2.4 1.32* 0.638 
2.54 1.40 0.534 
3.99 1.37* 0.63* 

7.36 1.186 0.778 1.25* 1362 Sl 
6.21 1.2* 0.7* ;.;g 1338 Sl 
5.73 1.021 0.340 . SI 20 
6.82 1.094 0.7* 1.25* Sl 20 
6.4 1.15* o.s* 1.25* 1234 S P 

90ZR 

90ZR 
90ZR 
90ZR 
90ZR 

40. v5.95 1.186 0.674 
40. 47.76 1.16* 0.75* 
40.0 V8.64 1.171 0.722 
40.0 52.82 1.10" 0.816 
"0.0 50.98 1.123 0.639 

90 ZR 49.35 45.8 1.18 0.73 
90ZR 49.35 "5.8 1.17+ 0.75* 
90ZR 61.1 39.52 1.201 0.693 
9OZR 67.4 42.86 1.16* 0.758 
90ZR 156. 11.95 1.111 0.56 
90ZR 145. 11.1 1.2* 0.62 

VlZR 
9lZR 
VliR 
VlZR 
9lZR 

14.5 52.40 1.23* 
14.5 51.72 1.23; 
14.52 50.7 1.25* 
14.92 50.0* 1.25* 
14.8 52.73 1.22v 

0.623 
0.633 

9lZR 
9lZR 
VlZR 
91ZR 
9lZR 
9lZR 

0.600 
0.65* 
0.65; 

16. 55.63 1.190 
18.7 52.13 1.20* 
19.08 fig.91 1.310 
19.08 52.70 1.183 
20.37 52.95 1.191 
20.37 51.52 1.201 

0.65* 
0.701 

0.635 
0.7* 
0.668 
0.7+ 

3.21 1.300 0.655 
4.69 1.378 0.63+ 

6.92 1.002 0.861 1.25* 1375 SlPl 

;.",:* . 1.064* 1.022 0.738* 0.858 ;.:z: . 1910 SlPl S2P2 21 
6.72 0.942 0.828 1.25; SlPl 21 
7.03 0.964 0.810 1.25* SlPl 21 

6.13 1.585 0.459 
5.48 1.408 0.545 

6.5 1.31 0.60 

z::, 
1.32* 0.63* 
1.40 0.539 

4.66 1.37* 0.63* 
12.0 1.25 0.43 
10.6 1.43 0.43 

9.54 1.627 0.388 

6.0 1.07 0.74 1.258 1310 S P 1111711 
5.7 1.018 0.758 1.20* 1300 SlPl KAlI7lA 
6.92* 1.002* 0.861* 1.258 1239 52 POL69 
;.;V* 

1:s 

1.08 1.0648 0.7388 0.71 ;.;:' 

1:3* 

1279 801 s2 Sl 12.22 con74 PUL69 

1. 16 0.78 s P2 14 IllG73 

12.47 1.23* 0.623 1.25; a073 S2Pl 
12.17 1.23* 0.633 1107 S2Pl 
8.2 1.258 0.608 ;.;x: . Sl 
6.2* 1.25* 0.65* 1.25* Sl 
5.5 1.224 0.659 1.22 S2P1 

7.05 1.190 0.65* 1.19 S2P2 
0.70* 1.25* Sl 

li.07 1.291 1.23V 0.7* 0.249 1.25* 1.25+ Sl S 20 20 
4.95 1.129 0.061 1.258 Sl 20 
7.55 1.232 0.7* 1.25* Sl 20 

8.03 1.312 0.649 
4.05 1.258 0.919 
9. o* 1.25* 0.65* 
9.35 1.254 0.658 

FOR67 
PO867 
AUA69 

AU1169 
SIC69 

7.73 1.310 0.65; 

9.48 1.251 0.65* 
13.64 1.252 O-V77 
12.69 1.145 0.499 
9.20 1.254 0.653 
11.7v 1.250 0.541 

SIC69 
EL069 
VOS72 
VOS72 
VOS72 
10572 

0.5* 1.23* 0.567* 

12.95 1.252 O.VEl 
12.98 1.255 0.481 

10.6* 1.23* 0.567* 
12.31 1.260 0.515 
11.72 1.257 0.544 
14.9 1.32 0.46 

7.63 1.258 0.738 1.258 Sl 20 

7.82 1.264 0.7* 1.25* Sl 20 
;.,';* 1.26* 0.664* 1.26* Sl 
7185 1.251 1.230 0.622 0.7* 1.25* 1.25* SI Sl 20 20 

4.9 1.121 0.117* 1.258 1409 S P 

VOS72 

VOS72 
BAL64 
'10572 
VOS72 
KAY71 

1.36 0.64 0.9 1.36 0.64 6.2 1.05 0.71 1.25* 1380 S P LIAR711 
1.32* 0.63* 5.7 1.32* 0.63; 5.9 1.01; 0.75* 1.20* 1320 S2P IlAY7lA 

5.66 l.lB 0.67 
12.3 ,.25* 0.525 
9. 2 1.181 0.668 
9.66 1.18 0.67 
13.5 l.25* 0.47+ 

11.2v 1.359 0.558 
12.27 1.28* 0.58 
10.3 1.258 0.65; 

8.5 1.25* 0.77 

6.4 1.20* 0.42+ 1.25* 52 3 CLA'IOB 
6.08 1.121 o.v7* 1.25* 963 Sl DIC68 
6.9 1.231 0.596 951 Sl DIC68 
6.4 1.20* 0.428 

;a: 
. s2 3 CLA70B 

6.75 1.20* 0.42* 1.25; s2 3 CLA70B 

5.3 0.76 0.55* 1.18 1249 s P KOS68 
6.78 1.20 o.v2* 1.25* 1170 s P 30 KOS6tJ 
6.2; 1.20* 0.78 1.258 1324 52 STA66 
6.8 1.11 0.77 1.11 1429 5, STA66 

6.30 1.14 0.53 1.257 1218 SIP1 8 GLA69 
5.05 1.129 0.055 1.25* Sl 20 VOS72 
7.85 1.227 0.7* 1.25* Sl 20 VOS72 

0.5* 1.23* 0.567* 

9.32 1.30 0.57 
9. 19 1.214 0.699 
12.80 1.232 0.526 

17.07 1.281 O.Vl7 
17.37 1.285 0.407 

7.25 1.256 
7. 10 1.242 

0.78 a.7 1.35 0.70 
0.758 0.6 1.32+ 0.63* 

10.6* 1.23* 0.567* 7.75+ 1.26. 
12.23 1.236 0.569 10.98 1.341 
11.17 1.256 0.614 7.57 1.339 

0.687 1.25* Sl 20 VOS72 
0.7* 1.258 51 20 10572 
0.664* 1.26* Sl SAL64 
0.5VV 1.25* Sl 20 VOS72 
0.7* 1.25* S 20 VOS72 

0.67 1.25, 1460 S P IlAY 
0.75* 1.20* 1380 S2P2 1.1711 

0.5* ;A:* 0.567+ 
8.1 . 0.67 
6.1 1.32* 0.63* 

1. 7 1.35 0.70 5.9 1.04 
7.5 1.32* 0.638 5.1 1.018 

8.6 1.25* 0.727 6.01 1.12* 
8.3 1.180 0.768 6.5 1.216 
11.1 1.25* 0.658 6.2* 1.209 
9.5 1.25* 0.74 6.7 1. 13 

0.47* 1.25* ,122 Sl DICdB 
0.646 1.25* 1071 Sl DIC68 
0.7+ 1.25* 1357 52 WA66 
0.74 1.13 1420 Sl STA66 

10.6* 1.23* 0.567* 7.75* 1.26* 0.6698 1.26* 51 SAL64 
2.1 1.36 0.67 5.9 1.06 0.72 1.25* 1475 s P IAl7lA 

3. e 1.321 0.638 5.7 1.01+ 0.7Y 1.20* IU20 SIP MA17lA 

917.R 22.04 49.09 1.230 0.691 
22.04 V9.33 1.225 0.78 
22.5 46.9 1.26* 0.664* 
22.5 47.71 1.254 0.681 
22.5 VS.95 1.234 0.7* 
24.5 50.5 1.18 0.88 

91ZR 
91ZR 
VlZR 
VlZR 
91ZR 

91ZR V9.35 46.5 1.15 0.78 
9lZR "9.35 4V.l 1.178 0.75* 

92ZR 
92ZR 
92ZR 
92ZR 
92ZR 

10.75 55.34 1.23* 
12.7 52.2 1.258 
12.7 54.5 1.231 
12.7 55.08 1.23, 
12.7 52.6 1.298 

18.6 61.86 1.1* 
18.6 51.v9 1.248 

19.4 50.9 1.20* 
19.4 57.9 1.11 

0.60* 
0.65* 
0.596 
0.60* 
0.65* 

92ZR 
92 ZR 
92ZR 

92ZR 

0.75; 
0.658 
0.7* 

0.77 

92ZR 20.25 47.82 1.26 0.609 
92ZR 20.37 51.48 1.208 0.683 
92ZR 20.37 49.50 1.234 0.7* 

92ZR 
92ZR 
92ZR 
92FR 
92ZR 

22.04 46.17 1.279 
22.04 45.vv 1.293 
22.5 46.7 1.268 
22.5 54.70 1.134 
22.5 53.31 1.155 

49.35 45.5 1.14 
49.35 V3.1 1.17* 

12.7 51.8 1.15* 
12.7 55.2 1.216 
19.4 50.9 1.209 
19.4 57.4 1.13 

0.718 
0.7; 
0.664* 
0.805 
0.7* 

92ZR 
92ZR 

9VZR 
9PZR 
9VZR 
9VZR 

0.658 
0.646 
0.71 
0.7v 

9VZR 22.5 47.4 1.268 0.664* 
9VZR 49.35 V6.2 1.15 0.78 
9VZR "9.35 45.2 1.17* 0.758 

See page 8 for Explanation of Tables 
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(1. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE II. Optical-Model Parameters Protons 

NUCLIDE ENERGY REAL POTERTIAL VOL.IKAG. POTENTIAL 
(flEV) " R A u B" AU 

SURP.IilAG. POTEUTIAL SPIN-ORBIT POTENTIAL RC SR PIT NOTE REP. 

UD RD AD vso us0 AS0 

11.4 1.2% 0.65* 6.2 1.20+ 0.70* 96 ZR 19.4 51.9 1.20* 0.70* 

96ZR 22.5 
96ZR 

96ZR UP.35 45.9 1.17* 0.75* 

1.25* 52 STA67F, 
1.26* s2 BAL64 
I.258 1465 S P SAN7lA 
1.20* 1430 SIPI BAN71A 

o.s* ;A;' 0.567s 

7.2 . 0.66 

6.3 1.32* 0.63* 

10.6; 1.23* 0.567* 
2. 2 1.36 0.66 ;.;5* 

1.26; 0.664* 
1.03 0.82 

3. u 1.32* 0.63* 6:3 1.01+ 0.75* 

NB 22.2 u7.7 1.25* 0.65* 13.6 I.258 0.47* 8.5* 1.25* 0.65* 1.25+ 4209 S3 35 PEB63 

93NB 16.2 50.6 1.25* 0.678 lU.1 1.25* 0.47 8.8 1.25* 0.678 1.25* S 465 SMI64 

"0 17.8 n9.2 1.25* 1.65* 

RO 17.8 UB.9 I.258 0.65* 

92no 12.5 53.73 1.222* 0.616* 
9210 IV.@5 59.15 1.121 10.780 
9210 20.25 47.73 1.24 0.616 

9210 30.3 :;.;"7 1.161 (1.773 

92no u9.u . 1.153 0.754 

vuflo 12.5 53.99 1.222* lO.616* 
9uno 49.4 ua.09 1.140 0.870 

15.53 1.25; 0.47* 3.27 1.25* 0.65* 
16.90 1.25* 0.47* 4.06 0.87 0.65* 

6.00 1.218* 0.723 6.5; 1.222* 0.616; 
9.45 1.298 0.612 5.99 1.055 0.678 

7.88 1.33 0.60 5.94 1.03 0.53 

4.35 1.357 0.616 6.46 1.004 0.594 
1.53 1.310 0.629 6.02 1.100 0.784 

7.14 1.218* 0.726 6.5* 1.222; 0.6168 
0.46 1.350 0.632 7.66 0.938 0.550 

8.12 1.218; 0.729 6.5* 1.222* 0.616* 
2. 59 1.420 0.589 7.36 1.018 0.660 

1.25* 1146 SlP2 BAU66 
I.258 1155 SIP1 BAU66 

I.258 s2 7.29 BUE75 

I.258 52 SIN72 
1.251 1221 SIP1 8 GLA69 
1.25* S2P2 SIN72 
1.25* s2 SIN72 

1.25* s2 7 BUE75 
1.25* 52 SIN72 

I.258 52 7 BUR75 
1.25* S2P3 SIN72 

I.258 52 SIli72 

1.75 1.298 0.612 

3.14 1.357 0.616 

9.69 1.310 0.629 

10.76 1.350 0.632 

9610 12.5 54.50 1.222; 0.616* 
96nO 30.3 53.69 1.156 IO.795 

96SO 49.U UP.99 1.150 IO.740 

PER0 12.5 55.49 1.2229 0.616* 

9BrlO 14.7 55.14 l.lB* '3.650 
98 no 14.7 55.16* 1.18+ 10.740* 

5.74 1.420 0.589 

a.77 1.300 0.660 1.97 1.300 0.660 7.09 1.047 0.748 

8.52 1.218* 0.729 6.5s 1.222* 0.616* 

5.48 1.43 0.813 8.23 1.1e* 0.65 
9.50* 1.28, 0.702* 7.68* 1.18* 0.74* 

9. YO I.2188 0.730 6.5* 1.222; o-616* 

9.50 1.28 0.702 7.68 1.188 0.740 
8.68 1.370 0.672 6.27 1.106 0.652 

I.258 s2 7 BUR75 

1.25* I412 Sl AYA72 
I.258 1256 51 AU112 

100110 12.5 55.24 1.222* #0.616* 

loon0 IO.7 55.16 1.18* '3.740 
loon0 19.85 57.25 1.132 0.740 

loon0 30.3 51.40 1.172 0.878 
loon0 49.4 52.89 1.140 10.830 

1.25* s2 7 BUR75 

1.25* 1272 Sl AYA72 
1.25* s2 SIN72 

1.258 S3P3 SIN72 
1.258 s2 SIN72 

1.35 1.370 0.672 

4.89 1.354 0.573 
5.81 1.200 1.150 

6.40 1.354 0.573 8.61 1.051 0.559 
5.13 1.200 1.150 7.42 1.002 0.870 

RH 17.2 57.66 ?.I50 ~3.687 8.21 1.263 0.738 8.16 1.150 0.687 1.25* 1268 51 PER63 

RR 17.2 SO.6 I.258 O.65* 16.2 I.258 0.47* 0.5* 1.25* 0.65; 1.25* 1127 S2 34.35 PER63 

106PD 13. 56.0 1.156 '3.80 
106PD 13. 53.6 1.2: 0.7* 

IORPD 12. 56.9 1.174 0.67 
IORPD 12. 54.4 1.2* 3.7* 

108PD 13. 56.1 1.181 0.69 
IOBPD 73. 54.2 1.2* 0.7* 

10.5 1.355 0.589 6.8 1.156 0.804 
8.8 1.3* 0.7; 6.* 1.2* 0.7; 

8.8 1.297 0.734 6.+ 1.174 0.677 
9.6 1.3+ 0.7* 6.8 1. 2* 0.7, 

9.2 1.274 0.748 6.* 1.181 0.690 
9.4 1.3* 0.7* 6.8 1.21 0.78 

ROB66 

ROB66 

;.Z: 1025 Sl ROB66 

Sl ROB66 
1.25* 1127 Sl ROB66 

1.25* s2 ROB66 

14.4 1.25* o.u7* 7.5* 1.25* 0.65* 

12.09 1.261 0.593 7.18 1.172 0.746 
15.6 1.25* 0.47* 8.5* 1.25* 0.65+ 

16.88 1.25* 0.47; 
17.45 1.25+ 0.47; 

AG 9.4 55.6 1.25* 0.65, 

AG 17.1 56.3 o-56 AG 11.1 55.59 :*:z . '3.746 

AG 17.1 50.9 1.25; 0.65* 
A6 17.8 50.2 1.25; 0.654 

AG 17.8 49.8 1.25* 0.65* 

AG 28. 44.9 1.27 0.57 

AG 28. 49.2 1.21 0.63 
AG 28. 54.4 1.13 0.702 

AG 28. hp.6 1.20* 0.70* 

107AG 12.94 5u.3 1.21 10.68 

IORAG 17. 50.6 1.258 'O.65* 

10916 13.0 54. u 1.21 0.7c 

1.25* 534 Sl 35 PER63 
1.20* S Y65 GLA57 

1.25* 1234 Sl DEB63 
1.25* 1120 S2 34.35 PER63 

1.25+ 1157 Slp2 811066 
1.25* 1161 SIP1 BAU66 

12.8 1.20* 0.56 

::i 1.11 1.22 0.607 1.06 

2.58 1.10 1.09 
5.21 1.20: o.ue.* 

lO.OG 1.11 0.66 11.9 1.27 0.57 1.25? 1269 Sl DITLV 
3.9G 1.22 1.53 9.1 1.21 0.63 1.251 1448 S DIT69 
7.06 1.10 1.58 8.35 1.18 1.27 I.201 Sl SAN70 
11.206 1.20* 0.708 11.20 1.208 0.7w 1.20* 53 SAN70 

6.7 1.25; 0.65* 

9.3 1.24 0.71 6.0; 1.21 0.68 1.25* .?.I 20 FOR67 
7.86 1.25* 1.00; 5.6 1.25* 0.65* 1.25* 1173 SIP2 PIC65 
10.35 1.29 0.64 6.0* 1.21 0.70 1.25* Sl FOR70 

1lOCD 16.0 54.90 1.2* ,3.7* IARdl3 

1llCD lU.2 53.8 1.25* 0.65* 

10.85 1.25* 0.65* 6.0* 1.1* 0.7* 1.2* a202 Sl 

ll.OG 1.25* 1.3; 7.0* 1.25* 0.65* 1.258 s2 KOI67 

112CD 13. 56. 1.2; 13.7; 9.5 I.258 0.7* 6.; 1.2* 0.7; 
112CD 14.7 54.0 1.25* 0.65* ll.OG 1.25* 1.3* 7.0* 1.25* 0.658 

IIZCD 16.0 55.06 I.28 0.7* 11.16 I.258 0.65* 6.0; 1. 1* 0.7: 

.25* 1.3* 7.0* 1.25* 0.658 

.25* 0.7* 6.+ 1.2* 0.7* 

.25* 0.65* 6.0* 1. I* 0.7* 

1.25* Sl 
1.25* s2 
1.2* 1222 Sl 

STE68 

KO167 
KAK68 

113CD 14.2 55.5 1.25* 0.65* 13.56 

13. 
16.0 

1.25* 52 KO167 

114CD 
1lUCD 

55. 1.2* 0.7* 10.25 
55.36 1.2* 0.7; 11.84 

I.258 Sl STB68 
1.2* 1246 51 IAKCB 

114CD UP.6 35.40 1.238 0.179 

114CD UP.6 43.67 1.147 0.852 

114CD 49.6 44.22 1.16* 0.75* 

114CD 50. 43.16 1.18 0.748 

114CD 55.16 37. 1.258 0.658 

10.16 1.238 0.748 

11.56 1.304 0.660 
7.51 1.37* 0.63* 

6.70 1.32 0.757 

1.063 

1. 50 
2.52 

9.0 

.238 0.740 U.68 1.238 0.779 1.25* Sl 20 EDY67 
7.80 1.147 0.852 1.258 Sl 20 EDW67 

.37+ 0.63* 6.04; 1.16, 0.75* 1.25* 51 20 EDY67 
.32 0.757 5.71 1.ou7 0.7u7 1.25* SIP1 LEV68 
.25* 0.659 7.0 I.254 0.658 1.25* 53 KOI60 

116CD 
116CD 

116CD 

12. 
16.0 

22.2 

56.2 
55.77 

49.5 

1.18 0.75 10.35 1.28 0.7 6.0* 1. 18 0.75 1.25* Sl 8 DEY72 
1.2* 0.7* 12.45 1.25+ 0.65* 6.0* 1.1* 0.7* I.21 1269 Sl llAK6B 

1.25; 0.658 15.7 1.25, 0.478 8.58 1.25* 0.69 1.25* 1314 s2 35 PER63 

IN 17.8 50.4 1.25+ 0.658 15.77 .25* 0.47+ 3.75 1.25* 0.65* 1.25* 1161 S2Pl BAU66 
IN 17.8 49.4 I.258 0.65* 18.51 .25* 0.47* 4.94 0.97 0.65* 1.25* 1177 SIP1 BAG66 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954- 1975 

TABLE II. Optical-Model Parameters Protons 

SURP.IllAG. POTENTIAL SPIN-ORBIT POTENTIBL NC SR PIT NOTE 
UD RD AD vso US0 RSO 

V0L.IIA.G. POTENTIAL 

Y RU RU 

6.9 1.20* 0.54 
10.2 1.20* 0.445 
9.52 1.408 0.7* 

NUCLIDE ENERGY 
(KEV) 

SR 9.72 
SR 19.6 
SN 40. 

112SN 9.8 
112SN 16. 
112SN 16.0 

116SN 9.8 
116~~ 16.0 

116SN 16. 
116SN 16. 

REAL POTERTIAL 

V R a 

62. 1.20; 0.51 
51.8 1.20* 0.445 
46.3 1.18: 0.7* 

52.51 1.25, 0.7* 
52.4 1.25, 0.625* 
55.46 1.2* 0.7* 

52.24 1.258 0.7+ 
55.25 1.2* 0.7* 

50.91 1.229 0.686 
52.97 1.221 0.675 

1lfiZ.N 21. 53.9 1.18 0.71 
116511 21. 53.7 1.19, 0.70; 

116511 21. 19.5 1.25* 0.65; 

116SN 22.2 40.7 1.25* 0.65: 
116SN 22.2 50.6 1.258 0.65* 

116SN 24.5 57.05 1.13* 0.715 

116SN 39.6 

116SN 49.35 
116SN 61.4 
116SN 61.4 

51.89 1.119 O-R51 
46.8 1.17; 0.758 
n1.93 1.197 0.687 
4U.18 1.16* 0.754 

118SN 16.0 
118SN 16. 
118SN 16. 
118SN 24.5 
118SN 24.5 
118SN 29.5 

11ESN 39.6 

118SN u9.35 

118SN 49.35 

120SN 9.8 

120SN 9.8 
12OSN 12.38 

55.28 1.2* 0.7* 
54.45 1.221 0.653 

54.20 1.220 0.656 
56.05 1.13; 0.723 
56.69 1.13* 0.726* 
51.4 1.17 0.76 

U6.34 1.210 0.752 

45.4 1.24 0.67 
u7.5 1.179 0.75* 

52.27 1.25: 0.7* 
51.5 1.30 0.62 
5U.18 1.24u 0.703 

120SN 16.0 

12OSN 16. 
120SN 16. 
12OSN 16.0 
12OSN 17.8 

55.79 1.28 0.7* 

56.12 1.179 0.749 
511.41) 1.201 0.728 

52.71 1.236 0.710 
50.70 1.25: 0.665 

120SN 24.5 
12OSN 24.5 

120SN 30. 
120SN 30.3 
120SN 30.3 

57.43 1.13; 0.744 
57.27 1.13* 0.739* 

51.08 1.16* 0.75; 
U7.48 1.230 0.658 

46.20 1.259 0.658 

120SN 30.3 
12OSN 30.3 

12OSN 30.3 
120SN 30.3 

12OSN 30.3 
120SN 30.3 

51.1 1.209 0.78 
U8.8 1.202 0.704 
55.9 1.12; 0.75* 
51.39 1.158 0.772 
48.18 1.177 0.756 
51.21 1.176 0.706 

120SN 30.3 

12OSN 30.3 

12OSN 30.3 
12OSN 30.3 
12OSN 30.3 

49.0 1.184 0.80 

50.4 1.174 0.806 
51.97 1.176* 0.706* 
51.2U 1.173 0.700 

51.82 1.155 0.773 

12OSN 39.6 

120SN 40. 
12OSN 40. 
12051 49.35 

12OSN 49.35 

120S.N 156. 
IZOSN 160. 
120SN 160. 

122SN 11.25 
122SN 16.0 
122SN 24.5 
12258 24.5 

122SN 39.6 
122SN 49.35 

122SN 49.35 

124SR 9.8 
12USN 11.54 

12USN 16. 
12USN 16.0 

12451 16. 
124SN 16. 

12YSN 2U.5 
124SN 24.5 
124SN 39.6 

124SN 49.35 
124SN 49.35 

99.07 1.170 0.710 
48.36 1.168 0.746 

48.77 :s* . o-75* 46.2 0.56 
48.2 1.17s 0.75* 

18.20 1.29 0.72 
37.64 1.00 0.71 
16.2 1.18 0.55 

54.26 1.267 0.669 
56.14 1.2; 0.7; 
57.61 1.13* 0.749 
57.35 1.13* 0.7498 

51.35 1.131 0.771 
46.7 1.11 0.54 

48.2 1.17* 0.75* 

52.70 1.25* 0.7; 
54.14 1.268 0.608 
54.6 1.25* 0.625* 
56.37 1.2* 0.7* 

55.35 1.205 0.709 
56.11 1.188 0.741 

57.33 y;: 0.787 
57.36 0.761* 
u9.uz 1:rse 0.779 
45.5 1.23 0.71 
47.9 I.179 0.75s 

REP. 

ll.OU 1.31* 0.538 
15.3 1.198 0.566 
10.38 1.258 0.65* 

7.5* 1.1l3* 0.7* 

7.5* 1.25* 0.7* 
7.58 1.25* 0.625* 
6.0* 1. 1* 0.7; 

1.20* S Y65 GLA57A 

1.208 S Y65 MI62 
1.28 6636 S 20 PRI65 

1.38 586 Sl DUR65 
1.25* Sl flAK67 
1.2, 1166 Sl IAK68 

10.08 1.31* 0.53* 
10.73 1.25: 0.65* 
11.72 1.288 0.556 
9.08 1.280 0.661 

7.5: 1.25* 0.7* 

6.0* 1.1* 0.78 
6.56 1.155 0.517 
6.24 1.162 0.458 

5.24 1.07 0.4U8 
5.33 1.05; 0.55; 
5.74 1.25; 0.658 

8.58 1.25* 0.658 
6.2 1.25, 0.65* 

6.1* 1.13* 0.75, 

1.3* 601 Sl 

1.2* 1199 Sl 
1.22* SP 10 
1.228 SP 10 

DUR65 

HAK68 
BOY71 

BOY71 

10.6 1.26 0.660 
11.1 1.25* 0.64* 
14.7 1.25* 0.47* 
14.5 1.25* 0.47s 
8.9G 1.25* 1.00* 

10.64 1.338 0.658 

4.09 1.396 0.625 

7.8 1.32; 0.63* 
5.01 1.24 0.808 
3.90 1.37* 0.63* 

1.258 1423 SlPl 

1.25* 1392 SlPl 
1.25* 1253 S2P2 
1.258 1267 53 35 
1.25* 1322 Sl 
1.201 1545 S 6 

BAR69 

BAR69 
BAR69 

PER63 

PIC65 
BEE70 

6.511 1.013 0.739 

6.9 1.01* 0.759 
6.11* 1.0578 O.BOO* 
6.04* 1.064; 0.738; 

LIE70 
LIAN71A 

PUL69 
PUL69 

;;A; 1.25* 0.65: 
. 1.265 0.567 

10.86 1.272 0.609 
10.74 1.33* 0.65* 

10.78 1.33* 0.65* 

6.08 1.1* 0.7* 
7.27 1.128 0.422 

11.44 1.33 0.62 

7.00 1.262 0.609 

13.5 1.12 0.61 
4.6 1.32; 0.63* 

7.43 1.131 0.381 
6.1* 1.13* 0.75* 

6.1* 1.13, 0.758 
6.2 1.15 0.55 

3.21 SW2 

1.208 1530 52 1 

1.25* 1575 52 
1.25; 1565 S2 

1.2; 1229 s2 
1.22* SP 10 

1.22* SP 10 

1.20* 156.9 S 6 
1.20* 1571 s 6 
1.25; 1589 S P 

lAK68 

BOY71 
BOY71 

BEE70 
BEE70 
KAY71 

6.53 1.126 0.696 

8.0 1.13 0.62 
7.6 1.01* 0.75* 

1.21 SlP2 

1.25* 1520 s 1 

1.20* 1630 Sl 1 

LIE70 

SAN7lA 

1AN71A 

11.72 1.31* 0.53* 7.5* 1.25* 0.7* 1.3; 621 Sl DUE65 
14.1 1.25 0.52 6.7 1.0; 0.66* 1.25* SlPl 4 GRE71 

14.29 1.256 0.538 6.13; 1.20* 0.60* 1.22* S ARK70 

11.52 1.25* 0.65+ 
10.55 1.303 0.625 

10.65 1.300 0.624 

13.87 1.282 0.513 
13.22 1.230 0.556 

6.08 1.1* 0.7* 1.2* 1239 Sl 
6.62 1.139 0.479 1.22* SlPl 10 
6.84 1.141 0.4u3 1.22; SP 10 

6.90+ l.Ol* 0.75* 1.128 1187 ~1 2.4 
7.40 1.258 0.665 1.258 1243 SlP 

KAK68 

BOY71 
BOY71 

IAK72 
JAR67 

11.16 1.338 0.658 

11.08 1.338 0.65* 
5.26 1.378 0.63* 
12.93 1.234 0.510 
16.99 1.25* 0.47* 

6.18 1.138 0.758 
6. l* 1.13; 0.75* 
6.04+ 1.064* 0.738* 

13.24 1.234 0.658 
12.* 1.25* 0.65, 

1.20* 1609 S 6 
1.20* 5605 S 6 
1.25* 1668 SlPl 11 
1.25* 1481 Sl 32 
1.25* 1467 S2 32 

BEE70 
BEE70 
FBI67 

BAR65 
BAR65 

8.7 1.25* 0.7* 6.0 1.20* 0.7* 1.20* SlPl 11 GEE66 
7.22 1.322 0.644 a.96 1.142 0.508 1.2* 1644 SlPl 11 SAT67 
7.25 1.33* 0.5.8* 6.36 1.12* 0.75; 1.2* 1652 SIP1 11 SAT67 

6.09 1.326 0.696 6.25 1.005 0.728 1.12* 1675 SlPl 2 GEE70 
7.94 1.217 0.956 5.71 1.031 0.684 1.12* 1883 Pl 2 GRE70 
7.11 1.309 0.697 5.71* 1.031* 0.6EY* 1.12; 1641 Sl 2 GRE70 

13.55 1.304 0.567 

13.78 1.294 0.574 
7.13 1.309: 0.679' 

5.55 1.184 0.80 

7.10 1.311 0.665 

5.96 1.330 0.700 

5.65 1.083 0.652 
5.71; 1.031* 0.684; 

6.14 1.173 0.700 
6.27 1.009 0.736 

1.25* 

1.25* 
1.12* 

1.20* 

s P2 
s P2 

SI 
SlPl 11 

1.20* SIP1 

RAE70 

KAR70 

PUT71 
10572 

VOS72 

5.56 l.27U 0.773 
u.39 1.322 0.728 

4.62 1.37* 0.63* 

7.22 1.009 0.904 

10.8 1.10 0.82 

8.2 1.32* 0.63* 

6.11 1.057 O.BOO 

6.04* 1.064* 0.738; 
9.1 1.41 0.65 
7.1 1.01* 0.75* 

1.21 SlP2 LIE70 
1.25* 1704 SlPl PRI67 

1.25; 1691 SlPl FBI67 
1.25* 1550 S 1 LIAN71A 
1.20* 1610 52 1 ilAU7lA 

4.9 1.25* 0.65* 

4.10 1.396 0.625 
0.U 1.328 0.63* 
3.80 1.24 0.808 
4.76 1.378 0.63+ 

3.40 1.262 0.609 

0.5 1.12 0.61 

5.9 1.32* 0.638 

4.18 1.37* 0.63; 

1.39 1.234 0.658 

1.2 1.25* 0.7* 
2.58 1.322 0.644 
3.09 1.33* 0.588 

2.62 1.326 0.696 
0.01 1.217 0.956 
2.34 1.309 0.679 

2.33 1.309 O-679* 
2.64 1.311 0.665 

2.77 1.330 0.700 

3.1! 1.274 0.773 
4.62 1.322 0.728 

4.72 1.37* 0.63* 
0.4 1.10 0.82 
0.65 1.328 0.63* 

2.53 1.105 0.65 
4.53 1.00 0.71 
2.58 1.18 0.55 

6.8; 1.201 0.6W 
6.01 1.1* 0.7* 
6.1: 1.13; 0.75+ 
6.18 1.138 0.75* 

1.22 902 s2 12.22 co174 
1.20; 1339 Sl 33,lY 80065 
1.3* 1215 s3 12.19 80065 

7.25 1.32 0.54 
16.09 1.342 0.512 
10.* 1.40 0.50, 

1.22* S ARK70 
1.2* 1256 Sl HAR68 
l-20* 1630 S 6 BEE70 
1.20* 1631 S 6 BEE70 

4.63 1.376 0.685 7.27 0.933 0.98U 

11.2 1.19 0.75 8.8 1.37 0.61 
6.8 1.01; 0.75* 

1.21 SlP2 LIE70 

l-25* 1625 S 1 SAN71A 
1.208 1640 S2 1 UAK7lA 

7.59 1.25* 0.79 1.38 6UY SI DUE65 

6.8* 1.20; 0.60; 1.22* S ARK70 
7.5* 1.25* 0.6258 1.25* Sl IAK67 

6.0* 1.1* 0.7; 1.2; 1277 Sl MAR68 
6.85 1.149 0.604 1.22* SP 10 BOY71 
6.95 1.158 0.590 1.22; SP 10 BOY71 

11.53 1.33* 0.658 6.18 1.13* 0.75* 
12.21 1.338 0.65* 6. 1* 1.13* 0.75* 
4.43 1.359 0.666 6.94 1.002 0.922 
11.4 1.15 0.60 7.8 1.16 0.69 
u. 8 t-32* 0.63* 7.4 1.01* 0.75* 

1.20* 1695 S 6 
1.20* 1675 S 6 

1.2? SlP2 
1.258 1590 S 1 
1.20* 1680 57 1 

BEE70 
BEE70 
LIE70 

IAN7lA 
KAN7lA 

16.56 1.260 0.471 
11.75 1.25* 0.65* 
11.26 1.33* 0.65* 
11.26 1.33: 0.65; 

3.54 1.376 0.685 
0.6 1.19 0.75 

0.69 1.32* 0.63+ 8.3 1.32* 0.638 

12.96 1.318 o-53* 
12.92 1.219 0.592 
16.3 1.173 0.580 

12.22 1.25* 0.65* 
13.12 1.258 0.594 
13.35 1.270 0.587 

4.40 1.359 0.666 
2.5 1. 15 0.60 
5.5 1.32; 0.63* 

See page 8 for Explanation of Tables 



C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954- 1975 

TABLE II. Optical-Model Parameters Protons 

SPIII-O&BIT POTEITIAL BC SB PIT NOTE 
vso RSO AS0 

VOL.ItlAG. POTERTIAL 
II R” AU 

5.33 1.378 0.63* 

NUCLIDE ENERGY REAL POTENTIAL SUBP.ll(AG. FQTERTIAL 
WD RD AD 

3.22 1.378 0.63* 

11.18 1.265 0.663 

15.46 1.258 0.47* 

10.60 1.253 0.701 
2.61 1.378 0.63; 

13.28 1.258 0.625* 

2.87 1.37* 0.63* 

13.46 1.258 0.625* 
2.13 1.37* 0.631 

14.49 1.25* 0.625, 
3.39 1.378 0.63* 

REP. 

1.258 Sl 1 

1.25, Sl 

1.25; Sl 

1.258 Sl 
1.25* Sl 1 

1.21 1275 Sl 

1.25* Sl 1 

1.2* 1291 Sl 
1.25* Sl 1 

1.2* 1315 Sl 
1.25* Sl 1 

BAT75 

RA070 

RA070 
LOV71 

HAT75 

IAK68 
MAT75 

lIAK68 
HAT75 

IAK6B 
UAT75 

1.25; s2 HO068 

1.38 Sl IPS73 

1.25* 53 1 
1.201 Sl 1.8 

KAK67 

HEL73 

11.98 1.22 0.76 1.03 1.52 0.45 1.20 (839 S2P2 22 
10.7 1.258 0.65+ 6.25* 1.25* 0.65* 1.25+ Sl 

ROL66 
LES72 

1.81 1.267 0.715 7.05 1.267 0.715 6.03 1.211 0.652 1.2w Sl 1,8 SEA.73 

1.25* 52 GAL73 

1.2* 52 1 
1.25* Sl 1.8 
1.25; 1747 s, 

1.25* 1738 S1 15 

1.21+ SlPl 23 
1.25* 1817 SIP1 7 

1.2% t814 SZ 
1.25* 1817 Sl 15 

BAR71 
REL73 
PUL70 

WOO72 

KUR71 

II0070 
PUL70 
YOO72 

1.25* 53 1 

1.25+ 1897 sz 
1.25* 1843 S, 15 

1.218 S2p2 23 
I.218 S2~2 23 
1.2W 1938 52 

1.258 1944 sz 15 

1.25* 1925 52 

1.258 1968 S2 15 

KAtl67 

PUL70 

WOO72 

BAR7lA 
KUR71 
PrJL70 

~0072 

PUL70 

NO072 

12.36 1.45+ l.Ul 2.0* 1.25* 0.65* 1.25+ s3 1 88167 

12.36 1.45* 1.41 2.0; 1.25* 0.65* 1.25* s3 1 KA167 

13.36 1.45* 1.41 2.0* 1.25* 0.65* 1.25* 53 1 KAfl67 

1.27 Sl 8 OOT73 

1.259 1352 53 35 
1.19* S2P2 
1.19; S2P3 

1.2: 1888 s 

1.25* Sl 

PER63 

RAT72 
RAT72 
PRI65 

SlE67~ 

53.61 1.291 0.522 23.84 1.206 0.389 7.41 1.291 0.522 1.258 918 Sl 
54.0 1.25* 0.65* 19.2 1.25; 0.47* B.s+ 1.25* 0.65* 1.25* 1007 Sl 35 

PER63 

pER63 

7.5* 1.258 0.65* 1.25* 149 s 35 
9.42 1.199 0.654 1.25; 1051 Sl 

a.58 1.25* 0.65: 1.25* 986 Sl 35 
8.58 1.258 0.65; 1.258 1325 S3 35 
0.6 1.24 0.547 1.251 1926 S2 
8.6 1.24 0.565 1.251 1997 s 

pEE63 
PER63 

PEE63 
pEB63 
DIT69 

(PIEV) 

122TE 51.9 

124TE 12. 
124TE 12. 
124TE 13. 

124TB 51.9 

126TE 16.0 
126TE 51.9 

12aTE 16.0 
128TE 51.9 

l30TE 16.0 

13oTB 51.9 

V R A 

45.71 1.16: 0.75* 6.04* 1.064* 0.74* 

6.0* 1.207 0.742 

7.5 1.25; 0.65* 

6.26 1.25; 0.7* 
6.04, 1.0648 0.74; 

54.83 1.207 0.742 

54.79 1.25; 0.651 
51.61 1.25; 0.7* 
46.51 1.16+ 0.75* 4.97 1.37; 0.63+ 

6.14 1.37; 0.63* 

6.97 1.37* 0.63* 

5.82 I.378 0.63* 

*  

55.41 1 2* o-75* 47.27 l-16* . 0.75* 

55.87 l.2* 0.75; 

47.68 1.16; 0.75* 

56.14 1.2* 0.75* 

47.81 l-16* 0.758 

6.0* 1.18 0.7+ 
6.04; 1.0648 0.748 

6.09 1.1* 0.7* 
6.04+ 1.064* 0.748 

6.0* 1.1* 0.7* 
6.04* 1.064+ 0.74* 

136XE 10.56 57.02 1.25* 0.65* 11.64 1.258 0.47; 7.5* 1.25* 0.65: 

l3BBA 17. 50.96 1.258 0.741 16.UU 1.257 0.557 

LA 55. 
139111 29.3 

41 0 
50'41 :%J Oo:z:t . . 

19.566 1.258 1.09 2.01 1.25* 0.65+ 

7. 19 1.274 0.712 6.11 1.208 0.658 1.81 1.274 0.712 

14OcC 76. 27.37 1.23 0.56 

142CE 12.0 53.8 1.25* 0.65* 

l4lPR 29.3 50.4 1.211 0.652 

IUUND 12.0 53.5 l.ZS* 0.65* 10.0 1.258 0.65 6.25* 1.25* 0.65* 

144% 30. 53.7 1.178 0.71 
144sn 30.0 53.55 1.147 0.668 

144sn 50.8 47.6 l.l6* 0.758 

1UUSK 50.8 47.50 1.168 0.785 

148SH 24.5 54. 1.2* 0.74* 

148SN 49.5 46.55 1.168 0.816 

148SK 50.8 48.6 1.16; 0.759 
14ESI 50.8 48.46 1.166 0.736 

149% 55. 40.7 1.25* 0.65* 

150% 50.8 45.4 1.16* 0.75* 
15osn 50.8 44.88 1.168 0.829 

2.13 1.27 0.65 

3.51 1.372 0.614 
7.66 1.37* 0.63* 

8.68 1.360 0.648 

2.5 1.22 0.678 
5.73 l.36* 0.63, 

6.16 1.37; 0.63* 
6.53 1.358 0.661 

7.5 1.27 0.65* 
9. 16 1.372 0.614 
1.00 1.37* 0.63* 

0.93 1.360 0.648 

8.5 1.22 0.67* 
3.45 1.368 0.63; 

3. 10 1.37* 0.63* 
2.80 1.358 0.661 

14.566 1.25* 1.19 

4.00 1.37* 0.63* 
2.37 1.360 0.653 

5.97 1.09 0.71 
7.42 1.147 0.668 
6.04* 1.064* 0.7388 

5.61* 1.0758 0.8168 

5.2 1.01 0.74* 
5.61 1.075 0.816 

6.04r 1.0698 0.738s 
5.61* 1.0758 0.8168 

2-o* 1.25* 0.65* 

6.04* 1.0648 0.738* 
5.61; 1.0758 0.8168 

6.0; 1.06 0.74; 
5.2* 1.018 0.74* 
6.04, 1.0648 0.738+ 

5.61* l.O75* 0.8168 

6.04* 1.064* 0.738* 

5.61~ 1.075* 0.816, 

6.73 1.37* 0.63; 
7.17 1.360 0.653 

15251 24.5 50.* 1.16 0.76 
152SK 24.5 48. 1.2* 0.741 
15251 50.8 45.7 1.16* 0.75* 

10.0 1.37 0.63 
8.5* 

2.36 

1.37 

1.36U 

0.67* 

0.715 

4.00 1.37* 0.63+ 

2.06 1.37+ 0.63* 

5.30 1.252 0.776 

7.7l 

1.2 1.37 

1.364 

0.67+ 

0.715 

7.60 1.378 0.63; 

11.2 1.37; 0.638 

6.30 1.252 0.776 

152% 50.8 45.01 1.165 0.824 

15USU 50.8 44.3 I.168 0.75* 
154% 50.8 43.94 1.166 0.874 

GD 55. 36.5 1.251 0.65* 

DY 55. 36.5 1.25: 0.65* 

T, ,  55. 36.5 1.25* 0.658 

176YB 19. 54.27 1.231 0.661 12.51 1.025 1.021 

TA 22.2 51.4 1.25* 0.65* 
18lTA 10.71 57. 1 I.239 0.728 

18lTA 13.72 57.1 1.238 0.728 

18lTA 40. 49.3 1.18; 0.7* 

17.4 1.25* 0.47, 
14.64 1.308 0.71 

14.64 l.30* 0.71 

8.58 1.258 0.658 
5.7* 0.95; 0.92* 
5.7* 0.95+ 0.92* 

7.5* 1.18* 0.7* 8.11 1.40* 0.7* 

Y  17. 

PT 17.1 

PT 17.1 

AU 9.4 
AU 17.1 

51.9 1.25* 0.65* 11.2 1.25* 0.768 

58.8 1.25; 0.65* 
58.78 1.199 0.654 
54.1 1.258 0.658 
51.7 1.25+ 0.658 

50.0 1.24 0.547 
50.0 1.2u 0.565 

5.0 1.25* 0.47* 
9.92 1.217 0.704 
16.4 1.25' 0.478 
15.7 1.25+ 0.47* 

0.366 1.52 1.32 
4.786 1.52 2.32 

6.686 1.14 0.686 

4.78G 1.209 0.708 
18.36 1.258 1.19 

13.9 1.22 0.608 

15.2 1.20* 0.70* 
2.09 1.25* 0.65* 

1” 17.1 
ii 22;2 

AU 28. 
AU 28. 

5.30 1.52 0.91 
2.83 1.22 1.60 

7.13 1.14 0.475 

7.42 1.20* 0.48* 

SAN70 

SAN70 
~8167 

AU 28. 49.4 1.22 0.608 

AU 28. 47.9 1.20* 0.70* 
AU 55. 43.6 1.25; 0.65* 

1.20* Sl 
1.20* s3 
1.25* 53 1 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954- 1975 

rABLE II. Optical-Model Parameters Protons 

VOL.IMAG. POTENTIAL 
Y  BQ AU 

RDCLIDE ENERGY 
(W-7 

;,A, POTENTIAL 
R A 

SORP.IRAG. POTENTIAL SPIU-ORBIT POTENTIAL RC SR IIT NOTE REF. 
ID RD AD IS0 Rso AS0 

2. 5 1.328 0.66; 6.2; 1.01* 0.75* 1.19* s2 ECK75 
3.0 1.32; 0.66* 6.28 1.018 0.75+ 1.19* s3 ECK75 
14.20 1.30* o.uu* 5.78 0.95* 0.92* 1.19* SIP2 EAT72 
15.38 1.308 0.44: 5.7* 0.958 0.92* ;.;W: 656 S2P2 RAT72 

S II65 GLA57 
1.23* S Y65 GLA57 

197AU 10.0 60.5 1.17* 0.75; 
197AU 11.0 66.5 1.17* 0.75* 
197AU 12.96 58.91 1.23* 0.72* 
197AD 13.76 58.33 1.23* 0.728 
197AO 17. 63.1 1.20* 0.55 
197110 17. 60.3 1.23, 0.55 

a.2 1.20* 0.55 
7.9 1.23; 0.55 

PB 55. 13.4 

206PB 49.35 51.5 
206PB 09.35 u7.9 

1.25* 0.65+ 

207PB 12.98 58.38 
207PB 20.2 52.62 
207PB 49.35 51.2 
207PB u9.35 u.9.4 

20aPB a.0 59.8 
2OBPB 9.0 59.3 
208PB 10.2 57.4 
208PB 11.0 65.0 
2OBPB 11.2 57.0 

1.18 0.78 
1.17: 0.75* 

1.23, 0.72* 
1.258 0.65* 
1.18 0.78 
1.17* 0.75* 

1.25* 0.658 
1.25* 0.65* 
1.25; 0.65* 
1.17* 0.75; 
1.25* 0.65* 

208PB 12.0 56.0 1.25; 0.65; 

18.36 

7.1 1.19 0.65 7.0 
2.76 1.32* 0.63* 10.4 

1 

.25* 1.21 2.0* 1.25* 0.65+ 1.25; 53 1 KAR67 

.19 0.65 6.0 1.15 0.80 2015 s P 1 KAN71A 

.32* 0.63; 4.5 1.01* 0.75* 
ys~ 

. SlP 1 lAN71A 

7.9 1.20 0.65 
0.34 1.32* 0.638 

0.8 1.25* 0.65* 

ii.87 1.30* o.u* 5.7* 0.95; 0.928 1.19; 501 SIP2 RAT72 
9.69 1.258 0.76 6.38 1.258 0.65* 1.25* S GLA68 
6.3 1.20 0.65 6.7 1.15 0.83 1.25* L020SP 1 MAN711 
13.3 1.32* 0.63* 3.8 1.018 0.75; 1.20; 123asp 1 1AN71A 

5.0+ 1.25* 0.658 1.25* 
5.0* 1.25; 0.65+ 1.25* 
5.0* 1.258 0.658 1.25* 
6.2* 1.01* 0.75* 1.19+ 
5.0* 1.25; 0.65* 1.25* 

Sl 10 72 
Sl "0 72 
Sl no 72 

5.0* 1.25; 0.65* 1.25; 
6.2* 1.01* 0.75* 1.198 
5.0* 1.25* 0.65; 1.25* 
5.7+ 0.95* 0.92* 1.19* 
6.2* 1.01; 0.758 1.19* 

Sl ECK75 
Sl 10 72 

Sl 10 72 
Sl ECK75 

509 ZPl 
"0 72 
RAT72 

SlP2 BCK75 

5.0* 1.25; 0.65* 1.25* Sl "0 72 
6.2+ 1.01; 0.75* 1.19* s2 ECK75 
6.90* 1.01* 0.758 1.13* 983 si 2,~ RAK72 
6.04* l.O6U* 0.73a* l.la* 994 Sl VOE74 
6.188 1.1608 0.677* 1.1t3* 967 S VOE74 

1.25; 
1.14 
1.18; 

2.3 1.25* 0.65; 
3.2 1.254 0.65* 

5.5 1.328 0.66* 
3.6 1.25; 0.65* 

u.2 1.25* 0.65; 

4.4 1.25* 0.65* 
20838 12.0 63.5 1.17: 0.75* 
208PB 12.8 55.0 1.25* 0.65+ 
20838 12.98 58.92 1.23; 0.72* 
2oaPB 13.0 62.0 1.17* 0.75+ 

6.0 1.32* 

11.39 1.30; 
7.0 1.32; 

0.66* 

o.u4* 
0.66* 

ZOBPB 18.0 
208PB 1u.o 
208PB 16.0 
208PB 16.0 
2OaPB 16. 

20aPB 17. 
20aPB 17.0 
208PB 21.0 
208PB 21. 

208PB 2U.l 
208PB 211.1 
208PB 26.3 
2OBPB 26.3 
208PB 26.3 

208PB 30. 
2OaPB 30.0 
208PB 30.3 
208PB 30.3 
2OEPB 30.3 
208PB 30.3 

208PB 30.3 
208PB 30.3 
2OBPB 30.3 
20aPB 30.3 
2oaPB 30.3 
208PB 30.3 

20aPB 30.3 
20aPB 30.3 
20aPB 30.3 
2OaPB 30.3 
20fJPB 30.5 
208PB 30.5 

20aPB 30.8 
208PB 30.8 
208PB 31. 
208PB 31. 
ZOBPB 31. 
208PB 31. 

20aPB 35.0 
208PB 35.0 
208PB 39.7 

208PB 00. 
20888 90. 
208PB 40. 
208PB 40. 

208PB UO. 
ZOBPB UO. 
208PB 00.0 
208PB UO.0 
208PB 45.0 
20BPB 45.0 

208PB 07.3 
208PB 47.3 
208PB 49.35 
208PE 49.0 
2oePB 49.u 

53.8 1.251 0.65: 
60.5 1.17* 0.75* 
53.52 1.298 0.612 
51.88 1.327 0.537 
61.68 1.183* 0.729* 

53.5 1.25+ 0.65* 
66.26 1.14 0.59 
53.75 1.219 0.743 
57.30 1.18) 0.724+ 

55.12 1.191 0.773 
56.84 1.183* 0.72U+ 
57.29 1.151 0.757 
55.97 1.183; 0.7298 
59.91 1.12* 0.75, 

56.12 1.168 0.75* 
69.55 1.03 0.77 
53.81 1.192 0.667 
U8.81 1.258 0.65; 
53.u 1.20; 0.7* 
53.9 1.173 0.682 

59.1 1.12* 0.75* 
52.80 1.184 0.689 
52.Ua 1.190 0.674 
52.27 1.202 0.676 
47.17 1.225 0.73 
50.1 1.197 0.755 

511.54 1.171 0.713 
52.25 1.190 0.703 
53.07 1.173 0.705 
52.57 1.183; 0.72U* 
54.63 1.160 0.709 
53.02 1.183* 0.72U* 

53.71 1.170 0.661 
51.76 1.183; 0.7248 
52.6 1.20* 0.64 
53.2 1.20* 0.647 
45.18 1.20; 0.709 
20.53 1.17+ 0.75* 

53.84 1.160 0.739 
51.70 1.183. 0.724+ 
51. 1.20, 0.658 

u9.0 1.207 0.769 
51.3 1.1a* 0.7* 
54.62 1.125 0.873 
52.76 1.168 0.75* 

53.82 1.148 0.755 
50.14 1.193 0.717 
51.80 1.159 0.784 
50.50 1.1838 0.724* 
SO.62 1.156 0.750 
47.23 1.183* 0.724* 

US.26 1.183 0.712 
fl8.31 1.183* 0.724* 
88.0 1.17* 0.75. 
U7.52 1.168 0.810 
46.40 1.18W 0.724* 

7.0 1.25: 0.65: 
7.5 1.32* 0.66* 
15.19 1.188 0.541 
21.06 1.191 0.421 
6.28 1.273* 0.699* 

7.5 1.25* 0.76; 
4.6 1.30 0.99 
10.93 1.302 0.65U 

S 3,Q65 PER64 
s3 KIY70 

1532 Sl 
1.188 I489 s 

1.18; A824 Sl 
1.18* 1635 S 
1.1a* 1990 s2 
l.lW 1700 s 
1.20* S2PI 20 

1.25* 1920 S2Pl 11 
1.03 S2P2 
1.25: 181(0 Sl 32 

;.;Z: 1793 
1:2* 

S2 SlPl 32 11 
1036 SlPl 11 

1.28 1066 SlPl 11 
1.13* 1916 SlPl 2 
1.13* 1857 PI 2 
;a: 1938 Sl s P2 2 

1.25* s P2 

1.25* MB2 Sl 
1.25* 1943 SlPl 
1.188 lSU7 S2Pl 
I.IB* 1898 s P 
1.18; 4968 SlP2 
1.1e* 1901 s P 

VOE74 
VOE7U 

2.8 1. 14 0.59 
6.04, 1.064* 0.738+ 
6.18* 1.1609 0.677* 

6.04* 1.06$* 0.738+ 
6.18* 1.160* 0.677* 
6.04; 1.064* 0.738; 

;A;* . ;.;;Of . 0.677+ 0.75; 

z-i"* . l.O6U* 1.03 0.738* 0.77 
10.26 1.192 0.667 
12.* 1.25* 0.65* 
5.1 1.20* 0.7* 
5. 11 1.211 0.519 

5.20 1.12; 0.758 
5.96 1.159 0.599 
5.71 1.147 0.585 

VOE74 
VOE7U 
VOE74 

10.42 

10.30 
9.65 
0.64 
8.92 
4.81 

u. 01 
3.5 
12.56 

1.2738 0.699* 

1.283 0.765 
1.273+ 0.699* 
1.308 0.838 
1.273* 0.6998 
1.33* 0.758 

:-:,'* 
1:192 

O-63* 0.51 
0.752 

1.25* 0.7; 
1.325 0.764 

1.338 0.58; 
1.274 0.746 
1.279 0.703 
1.268 0.752 
1.321 0.70 
1.293 0.733 5:05 1.225 1.028 0.73 0.707 

6.02 1.111 1.241 
6.02 1.18 0.602 
6.00 1.172 0.603 
5.84 1.160* 0.677+ 
6.45 1.224 0.571 
5.97 1.160* 0.677* 

5.8Y 1.226 0.514 
4.95 1.160* 0.677; 
5.4 1.20* 0.64 
4.2 1.20* 0.647 
17.03 1.20* 0.70* 
6.2; 1.01* 0.75* 

6.04; 1.064* 0.738; 
6.18; 1.160* 0.6778 
6.6 1.20* 0.65: 

5.7 1.207 0.769 
7.5* 1.188 0.7* 
5.84 1.026 0.79Y 
6.04; 1.064* 0.7388 

6.77 1.261 1.093 

1.188 1930 5181 
l.la+ 1992 s P 
1.20* S ii65 
1.20* S Y65 
1.20* 1571 s3 
1.20* S 

1.1e* 1997 Sl 

5.66 1.33* 0.75* 

6.51 :':87* o*63* 4.5 . 0.51 

10.U9 1.25; 0.65* 
U.0 1.258 0.7* 
2.28 1.325 0.764 

YAT67 

7.6 
7.66 

PRI67 
KIN70 
BAR65 
81865 
GEE66 
SAT67 

3.0; 1.33* D.58* 
2.29 1.274 0.7U6 
2.63 1.279 0.703 
1.90 1.268 0.752 
2.14 1.225 0.73 
2.15 1.197 0.75 

1.49 1.280 0.767 
2.32 1.282 0.7U3 

a.12 
7.92 
7.59 
8.58 
8.53 
9.42 

SAT67 
GEE70 
GBE70 
GRE70 
KAR70 
KAB70 

8.78 1.280 0.767 
a.08 1.282 0.743 

2.22 1.287 0.750 7.82 1.207 0.750 
2.96 1.273; 0.699* 8.09 1.273* 0.699* 
1.82 1.287 0.750 a. 98 1.287 0.750 

4.48 1.273* 0.699* 

2.47 1.252 0.773 
3.17 1.27F 0.699* 
2. 1.20+ 1.38 

6.95 1.273* 0.699* 

PER71 
PER71 
VOE7U 
VOB7U 
VOE74 
VOE74 

10.21 1.20* o.ua* 
U.l2* 1.32* 0.342 

4.29 1.286 0.702 
5.84 1.273 0.6998 
8.0 1.428 0.704 

8.65 
9.12 
8.26 
12.2 
5.286 
2.076 

1.252 0.773 
1.273* 0.699* 
1.20+ 2.0 
1.20* 0.776 
1.20* 0.70: 
1.32; O.P96 

VOE74 
VOE74 
DE162 
SAT63 
SAR70 
SAR70 

6.46 1.286 0.702 
6.00 1.273; 0.6998 

VOE74 
VOE74 
ST064 

8.58 1.40* 0.78 
5.31 1.386 0.624 

18.1 

6.12 1.37* 0.63* 
5.60 
4.31 

1.230 0.551 

1.386 0.624 
1.37* 0.63+ 

5.20 1.254 0.759 5.39 1.25U 0.754 
4.38 1.303 0.600 6.56 1.303 0.680 
3.98 1.321 0.727 5.75 1.321 0.727 
3.80 1.273 0.699; 7.12 1.273* 0.699* 
4.35 1.300 0.662 6.00 1.300 0.662 
6.19 1.279 0.6998 4.28 1.273, 0.699* 

1.2* 1975 31 15 18165 
1.2* LO15 s 15 FBI65 
1.258 2217 SlPl FBI67 
1.25* 1116 SlPl PRI67 

5.89 1.119 0.741 
6.66 1.04u 0.905 
5.87 1.160* 0.677, 
6.04* 1.064* 0.738* 
6.18* 1.160* 0.677, 

1.25* ~051 Sl PER71 
1.25* ‘095 SlPl PBR71 
1.18; 1169 SIP2 VOB74 
l.la* 1072 5 P IDE74 
1.18; 2086 Sl VOB7U 
1.168 1056 S VOB74 

It.31 1.275 0.705 5.7b 1.275 0.705 6.01; l-064* 0.7381 1.188 1095 Sl 10174 
5.90 1.2738 0.699* 1.72 1.273* 0.6998 6.18; 1.160; 0.677+ 1.18. 1089 s VOE7U 
0.69 1.32+ 0.63; 12.8 1.32* 0.63, 0.1 1.01* 0.758 1.20* ,i242 SlP2 1 llAll7lA 
ft.09 1.233 0.777 5.51 1.233 0.777 5.93 1.133 0.790 1.188 2115 S2Pl 1 lOB79 
7.76 1.2734 0.699+ 3.20 1.273* 0.699* 6.50 1.160* D.677+ 1.18+ 1067 S P VOB74 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE II. Optical-Model Parameters Protons 

WJCLIDE E”ERGT REAL POTERTIAL VOL.IIAG. PoTEwrIAL SORP .I”AG . POTERTIAL SPIN-ORBIT PGTE”T1A.L BC SE PIT YOTE REP. 
YD RD AD vso BSO AS.0 

18. G 1.25* 1.2* 1.25; s2 1 YAG68 
7.80 1.32 0.668 5.84* ,.026* 0.794. 1.25* 1162 52 POL69 
4.15 1.37, 0.63* 6.04* 1.064* 0.7381 1.25; 1136 S2 POL69 
11.50 1.263 0.555 6.04; 1.061(* 0.738* 1.1e* 2073 Sl VOE74 

5.95 1.273, 0.699, 6.18* 1.160* 0.677* 1.1w ‘109 s VOE74 

v A A 

1.25* O.b5* 
1.220 0.577 
1.168 0.75* 
1.173 0.682 
1.1838 0.724* 

Y BY LY 

55. 
61.9 
61.U 
61.U 
61.4 

2OBPB 
206PB 
208PB 
208PB 
2OBPB 

41.112 
41.12 
46.29 
44.57 

2.01 1.32 0.668 
5.98 1.378 0.63* 
3.31 1.263 0.555 
3.75 1.273* 0.699* 

2OBPB 155. 18.1 q.12 0.69 16.9 1.29 0.60 
2OUPB 156. 26.5 1.12 0.79 16.2 1.31 0.48 
208PB 156.0 18.811 1.211 0.663 8.78 1.374 o.u57 
208PB 156.0 17.03 1.183. 0.724* 12.06 1.273+ 0.699* 

208PB 160. 28.70 I.118 0.702 
208PB 160. 17.0 1.25 0.69 
208PB 160.0 29.50 1.062 0.791 
208PB 160.0 8.63 ,.lG3* 0.724* 
208PB 185.0 12.11 1.238 0.836 
20838 185.0 10.2h 1.183* 0.72U* 

17.60 1.308 0.530 
9.0 1.37 0.70 
13.88 1.321 0.546 
Il.92 1.273* 0.699* 
18.58 1.232 0.642 
13.33 1.273* 0.699* 

28.88 1.117 0.617 

4.87 1.10 0.83 
1.23 1.15 0.72 
0.94 1.200 0.548 
3.58 1.,60* 0.677* 

1.201 SZP1 12.22 YII.69 
1.20 4808 52 12.22 con74 
1.10* 1707 SlP2 22.12 VOE7U 
1.1s* 1793 s P 22.12 VOE7U 

1.20* ,866 Sl 33.19 80065 
1.3* 1771 s3 12.19 80065 
1.18* 1890 SlP2 19.12 VOE74 
l.lB* ,765 S P 19.12 VOE74 
1.181 1828 SlP2 22.12 VOE74 
l.lW 1*01 s P 22.12 VOE74 

1.1e* ,849 51 25 VOE74 ,040. -8.17 1.125 0.812 

0.35 1.118 0.702 
2.58 1.25 0.69 
2. 14 1.143 0.605 
3.90 1.160* 0.677* 
2.70 1.082 0.578 
3.0" 1.160* 0.677* 

55. 

10.76 
10.8 
12.96 
13.0 
111.4 
17. 

BI 44.0 2.0* 1.25: 0,65* 

2098-i 
209BI 
209BI 

20981 
2OYBI 
20981 

58.76 
62.25 
58.76 
62.75 
56.72 
53.5 

1.25* 0.65* 

l.23* 0.72* 
1.17; 0.75* 
1.23* 0.72* 
1.178 0.75* 
1..25* 0.65+ 
1..25* 0.65+ 

1.258 0.65* 
1..20* 0.-/o* 
1..17* 0.758 
l..lY 0.76 
1.22 0.58 

18.36 1.25* 1.21 

11.24 1.30* 0.1)4* 
A.5 1.321 0.66* 
11.64 1.30. 0.1(11* 
6.25 1.32* 0.66; 
11.26 1.25; 0.17* 

1.5 1.25* 0.76* 

5.G. 1.258 1.008 
6.486 1.20* 0.70* 
C.97G 1.32* 2.07 

13.12 t.21 0.68 

5.7* 
6.28 
5.7* 
6.28 
7.5* 

20981 22.2 52.2 
209BI 31. 50.14 
20981 31. 25.03 

20981 61.7 "0.2 

20981 78. 26.87 

8.4 1.25* 0.65* 
6.77 1.20; O.UB' 
4.12* 1.32* 1.43 
8.6 1.37 0.65 

6.3 
13.56 
6.2' 
6.3 
0.89 

20981 153. 22.50 1,. , 1 0.73 19.8 1.29 0.59 1.70 
20981 156. 34.3 l"O7 0.77 17.6 1.31 0.53 1.11) 

1.25* 53 1 KA.167 

1.19* 196 S2P2 BAT72 
1.19* S2P2 ECK75 
1.19* US4 SlPl RAT72 
1.19* S2P2 ECK75 
l.25* 654 Sl 88867 
1.25* S 3,V65 PER611 

1.25* ,r(Y2 S.? PIC65 
1.20* 1593 s2 511170 
I.201 S SAL170 
1.2+ S BEB71 
1.20 1094 S2P2 22 BOL66 

0.95s 0.92* 
1.01* o-75* 
0.95* o;9i* 
1.01* 0.75* 

1.25* 0.65* 

1.25* 0.65; 
1.20* 0.7w 
1.01* 0.75* 
1.19 0.76 
1.48 0.43 

1.10 0.75 

1.15 0.72 
1.20 1906 S1~2 12.13 BOL66 
1.21 18136 S2 12.19 CO"74 

23980 13.0 57. 1..42+ 0.U" 
239PO 13.0 57.+ 1..92* 0.46 

lf.2 1.25* 0.67 1.25* s2 YOL68 
1.25* 52 YOL68 5.99 1.25* 0.68 

1. Data for angles smaller than 90" 

2. The Coulomb potential has a Woods-Saxon form with 
rc = (1.106 + 1.053 x lo-'A) F and a, = 0.502 F 

18. The real well depth is a function of energy. 
See publication. 

Data for angles smaller than 60" 

Differential cross-section normalization adjusted by 
the code. 

19. 

20. 3. Mare than one angular distribution has been used to 
determine these parameters 

4. Restricted values of OR 

5. Not strictly optical-model analysis performed. Other 
processes are involved 

6. Data absolute normalization known to '30% 

7. Data for angles smaller than 100' 

8. Arbitrary normalization of the cross-section data 

9. a) Calculations performed with doubled experimental 
errors on the differential crwss sections and 
halved an the polarization data 

b) This paper contains a nwre canplete analysis with 
Pesonance parameters 

21. Both normalizations of the cross-section and polari- 
zation data ape adjusted by the code. 

22. 

23. 

24. 

Data for ang:es smaller than 45' 

Coupled-channel calculations performed 

Simultaneous fit to elastic cross-section polarization 
and triple-scattering data 

Data for angles smaller than 30" 

See publication far compound elastic contribution. 

25. 

26. 

27. See publication for comparison of the curve obtained 
with these parameters and another set of data points 

IO. Nuclear Radii study. 
First set of parameters: 2% uncertainties on differ- 
ential cross sections. 

28. 

29. 

30. 

Data renarmalized. See publication. 

Data for angles larger than 45" 

Fits to differential elastic cross-sections and palari- 
zation are better or equivalent to those obtained with 
parameters from reference K0Sb7 

31. Data for angles smaller than 70' 

32. Polarization predictions canpared with data at nearby 
energy. See publication. 

33. Incident energy corrected to give the cowect relativistic 
center-of-mass nonentum, and see note 12. 

34. 

35. 

Back-angle data not included in the search. See publication 

The real well depth is a function of MSS number and energy. 
See publication. 

16. Polarization data for angles smaller than 90" W65. As reported in a previous compilation, "Phenomenological 
Optical Model Parameters," 0. R. Winner and R. M. Drisko. 
Technical Report, Departrent of Physics, University of 
Pittsburgh, June 1965. 

Second set c#f parameters: 10% uncertainties on dif- 
ferential cross sections, therefore gives a greater 
emphasis to polarization data 

11. Polarization data measured at a slightly different 
energy than the differential cross-section data. 
See publication. 

12. See publicalion for the value of the imaginary part 
of the spin-orbit potential. 

13. Data for angles smaller than 65” 

14. Polarization data for angler smaller than 50' 

15. See publication for other sets of parameters fitting 
the same data. 

17. A normalization factor of 0.316 was adopted for the 
differential cross-section data 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

81871 

BA”71A 

TABLE II. Optical-Model Parameters 

TABULAR BIBLIOGRAPHY 

Target Energy Range 
Nuclei (Me,') 

0 to Zr (24 Nuclei)(*) c IO 

*He E c 20 

*He to Zn (18 nuclei)(*) %8 

1 p-shell 10 to 50 

l*cP.) 5.4 to 20 

"0 7.9 to 16.3 

*OCa 9.8 to 21.7 

*%a 30 to 45.5 

"Fe to '*'Sn (14 nuclei) ("I 14.5 

5% to 66Cu 6 

"Ni to "'Pb (6 nuclei) (**) 14.5, 30.3, 40.0 

"Sr to "MO 5 to 15 

*Calculations compared with o(B) and P(B) 

**Folding model 

n. *""EA. J. LOPE, P. 1. SOLPH, ll"D 0. KAABA". ""CL. Blobs 
PATS. b147, 273 (1970). 

J. I,. LLTl ET AL.. "OCL. PHYS. A97, 541 (1967). Bb"66 

J. 1. llTI, I.. 1. GREEN. 0. 0. JO”ES *no J. P. 
SAIBPEI-.xAAPER, "OCL. PAYS. AlOO, 191 (19671. 

P. T .  *“oREYs, B. II. CLIPPT, 1. L. GREEN IN0 J. P. 
SA*RPE~-sCA*PEA. “OCI.. PAYS. 56, 949 (1964,. 

BIU67 

BEE70 

BE"611 
A. E. ARTROPOV ET Il.. , BLI‘L. *CID. SC. OSSR 33, 

1576 (1969). 
BEN68 

R. LRRING, 11. n. BOID, J. c. ‘O"**BoI, A. 8. BOBBINS 
AND 8. GO".9IOR, "OCL. PAYS. 1155, 480 (1970). 

BER71 
8. K. *RON*, 0. K. OLSEN. P. J. RllEP AND c. P. 

BROYWE, PRIS. REV. 10, 2301 (197U). 
81869 

B. J. A.9C"lTTD A"0 "OR"*N K. 0LE"0E""1"0, PHIS. NE". 

c2. 1260 (1970). 
BL170 

romo AYIYA ET AL.. J. PRIS. SOC. JAPAN 27, 1087 

(1969). LSD69 

10RKO *“Al* ET 1L.. J. PBYS. sot. JAPAN 33, 881 
(1972). BOY71 

J. 8. BILL, c. 8. POl,“E” AllO 8. H. BAS5EL. PHPS. 
REV. 135. 8706 (1964). BOY72 

J. c. BAWE, J. J. "R*OS"**B. 8. Y. BIDLEI A"0 88167 
I(. 1. STAOTBBRG, "LICL. PAYS. 1116, 580 (1968) 

R. c. BARRETT. A. D. "ILL AND P. B. HODGSO", BRA69 
"OCT.. PHYS. 62, 133 (1965). 

R. Y. BllB"ARD *No 0. 0. JONES. "OCL. PHYS. *to*, BBA7 1 
655 (1968) 

BRA72 
R. Y. BARNARD 1110 0. 0. .m"ES. "OCL. PHIS. 11111, 
17 (1968) WC63 

NORTON BARON, BEGIS P. IEo"*Ro, OlVIO A. IIND, PAYS. BUN64 

REV. 180, 978 (1969) . 

.I. B. BIRNER A"0 .7. c. "IEBERT. PHY‘S. NE". -29, BUR75 

2256 (1971) 

1. P. B*RBIBR, R. 1. LO"BABD, J. II. "OSS *ND Y. 0. CAL67 

TERRIE", PAYS. IETT. 348, 386 (1971) 

See page 8 for Explanation of Tables 
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FORD, JR., XOCL. PATS. 1147, 1 (1970,. 
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ROGERS, "OCI.. PHIS. *let, 169 (1970,. 

K. SCAOLTE ET LL., WOCL. PHYS. *241, 272 (1975, 
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RIOLEI, MIS. REV. 15-l. 977 (1967, 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

TABLE III. Optical-Model Parameters Deuterons 

SPIN-ORBIT POTENTIAL EC 
“SO tlso AS0 

rOL.IIAG. POTENTIAL 
u R-d All 

IIUCLIDE ENERGY REAL POTENTIAL 
R A 

1.25* 0.501 
1.05* 0.50 

SWRF.IRAG. POTENTIAL 
WD RD AD 

4.59 1.2 0.517 
1.67 1.02 0.511 

SR PIT 

s 
s 

168 s 
391 s 
602 s 
612 S 
395 s 
39u s 

386 S 
s 
S 
s 

s 
S 

a30 s 
482 s 
507 s 

1025 s 
a15 s 

NOTE REP. 

1.3* 
1.3* 

1.3; 
1.3* 
1.3* 
1.3* 
1.3* 
1.38 

1.3* 
1.3* 
1.3* 
1.3* 

1.3* 
1.39 

1.37 
1.37 
1.31 
1.3? 
1.31 

3 iiIR6a 
3 HIN6a 

Ii66 SAT65 
H66 SAT65 
Ii66 SAT65 
866 SAT65 
866 SAT65 
II66 SAT65 

866 SAT65 
SAW70 

3 HIlid 
3 RIIi68 

3 HIU6.9 
3 RINda 

A66 IAD 
Ii66 MAD62 
ii66 iYAD62 
H66 lAD62 
866 IAD 

2.17* 
l.3a+ 
2.178 
1.38* 
1.3* 
1.3* 

52 
s2 
s2 
Sl 
53 
s2 

10 BIN71 
1: 01171 BIN71 

10 BI171 
IUD68 
IUD68 

2.17, 53 
1.38+ 53 
1.30; s2 

10 BIN71 
10 BIN71 

MAT69 

1.3* s3 
1.3* s2 
1.71 52 
1.31* s2 
1.30* s2 

LUDCB 
LOD68 

10 BIU71 
10 BIB71 

EAT69 

1.3* 789 s 
1.09 S 
1.158 S 

A66 SAT65 
KOL67 
DEV69 

1.3* Sl 
1.3* Sl 
1.3* Sl 
1.38 s2 
1.3* 52 
1.3* 52 

15 Lon72 
15 Lo172 
15 LOB12 
15 LOU72 
15 LO172 
15 Lon72 

1.3* Sl 15 ton72 
1.3* S 9.8 DJA71A 
1.3* Sl 9.8 DJA71A 
1.37 866 S 866 IIAD62 
1.3* 1160 S 866 SAT65 
1.3* 1143 s 866 SAT65 

1.31 1.38 1238 ", 
1.3* 1255 S 

H66 VES63 
4x66 SAT65 
A66 SAT65 

(niw) V 

1A 52. 65.8 
1A 52. 32.1 

3AE 2Y.0 80.2 
3kIB 24.0 86.6 
3AB 2U.7 102.7 
3AE 25.5 121.9 
3AE 26.2 32.5 
3AE 26.2 32.3 

2.36 0.502 

i:92:7 ET3 
1.766 o.a4a 
2.133 0.562 
2.2* 0.55* 

2.130 0.548 
1.90* 0.344 
1.25* 0.533 
1.25* 0.53 

1.25* 0.610 
1.25: 0.532 

3.1 2.36 0.502 
3.7 2.2* 0.55* 
5.44 1.967 0.778 
::: 2.133 1.166 0.562 0.848 

3.3 2.2* 0.55* 

3HE 27.0 33.0 
3AE 27. 40.U 
3HE 52. 61.U 
3AE 52. 67.0 

3.21 2.130 0.5&a 

4llE 52. 73.2 
4HE 52. 70.0 

II 2.0 41.78 2.1* 0.917 9.42 2.1* 0.417 
LI 2.5 33.18 1.5* 0.11 7.11 1.5* 0.32 
LI 2.5 50.25 2.1+ 0.32 6.76 2.1* 0.11 
LI 3.0 3u.07 1.5* 0.72 5.71 1.5* 0.72 
II 3.5 3u.31 1.5* 0.53 5.77 1.5* 0.53 

611 a. 32.5 
611 8. 125.8 
611 10. 35.9 
611 10. 142.3 
6LI 11.8 118.8 
611 11.8 7a.t 30.* 0.85 0.85 

6LI 12. 100.6 
611 12. 138.7 
611 lU.7 153.4 3.45 2.97 o.ua9 

111 11.8 11a.* 
711 11.8 7a.t 
711 12. 101.3 
711 12. 77.0 
7LI lU.7 127.0 

711 28. 73.0 
711 28. 73.45 
711 28. 81.1 

2.17* 0.618 
0.870 1.00 
2.17* 0.61* 
0.308 0.88 
0.87 1.0 
1.04 0.95 

2.11* 0.618 
0.870 1.00 
1.18 0.483 

1.00 0.34 
1.05 0.95 
1.71 0.64 
1.05 0.95 
0.60 1.04 

1.186 0.836 

30.; 0.84 0.85 

23.6 0.878 0.81 
16.78 1.13 1.04 

22.2 1.330 0.743 
1.034 0.763 11.23 1.034 0.763 
l-158 o.al* 8.61 1.34: 0.873 

9BE 1.0 20.82 
9BE 1.2 20.46 
9BE 1.11 13.18 
9BE 1.6 17.20 
9BE 1.8 19.u7 
9BE 2.0 18.36 

3.24 0.35 
2.2 0.72 
2.18 0.83 
2.27 0.75 
2.11 0.72 
2.22 0.64 

2.06 0.57 
1.15* 0.773 
1.15* 0.724 
1.48 0.63 
1.162 0.931 
o.a* 1.228 

4.12 3.24 0.95 
6.67 2.2 0.72 
7.32 2.18 0.83 
6.16 2.27 0.75 
6.84 2.17 0.72 

9BE 2.2 23.12 
9BE 6.3 103.2 
9BE 6.3 102.0 
9BE 7.7 40.34 
PBE 7.8 83.6 
PBE 7.0 58.5 

6.5 2.22 0.64 

7.04 2.06 0.57 

PBE 10.2 73.4 0.86 1.15 
PBE 10.2 78.5 o.a55 1.101 
PEE 11.8 104.8 1.0* 1.024 
PEE 11.6 138.3 0.713 1.083 
PBE 11.8 78.08 0.367 1.0'1 
PBB 11.8 SO.08 1.51 0.89 

6.58 1.48 0.63 

18.0 1.3uo 0.743 

17.1 1.51 o.au 
40.0 0.704 1.028 

30.* 1.07 0.870 

9BE 12.6 149. 0.817 0.740 
PBE 12.8 u3.1 1.617 0.758 
PBB 12.8 lov.u 1.0* 0.970 
PEE 13.6 128.5 o.vu5 0.805 
9BE 15. 33.2 0.727 l.OU3 
PBE 15. 65.0 1.27 0.89 

9BE 15. 83.1 1.005 0.332 
PBE 15.8 134.9 0.817 1.045 
PEE 15.8 65. 1.25* 0.73 
PBE 24. 59.4 1.447 0.776 
PBE 2U. 53.3 1.363 0.783 
PBE 27.7 74.03 1.239 0.736 

13.4 1.806 0.273 
11.4 1.824 0.492 

45.6 0.721 1.043 
56.1 2.15 0.38 

33.3 1.106 0.827 

26.0 1.447 0.776 
Q2.3 0.831 1.052 

108 2.5 26.94 
1OB 3.0 77.0 
1OB 3.0 30.42 
10B 3.5 28.0 

10B 11.8 
10B 15.0 
1OB 15.0 
108 28. 

7a.o* 
33.2 
99.a 
04.7 

1.5* 0.77 
1.15 o.ai 
1.275 0.80 
1.5* 0.48 

0.321 0.343 
1.05* 0.73 
1.058 o.al* 
1.11; 0.603 

16.19 1.5, 0.77 

7.10 1.275 O.aO 
4.6 1.5* 0.48 

30.* 0.867 0.731 

6.8 1.25* 0.53 

6.* 1.25: 0.592 

0.6 2.17* 0.61* 
a.2 0.870 1.00 
a.7 2.17* 0.61* 
5.7 0.908 0.88 

5.65 1.308 0.350 
3.03 1.01 0.538 
a. IO 1.25 0.630 

11.15 1.01 0.647 
a.2 1.25 0.63U 

la.1 2.35* 0.25* 
3.1 2.17 0.73 

20.9 :z 0-25* 3.1 0.61 
6.3 1:71 0.89 7.5 0.87 1.0 

12.5 1.04 0.35 

7.5 2.118 0.61; 
6.1 0.870 1.00 

23.3 2.35; 0.25* 
5.8 2.49 0.57 

6.87 1.38 0.53 

23.8 2.0 0.23* 

a.5 1.00 0.94 
6.8 1.05 0.35 
7.0 1.71 0.64 
7.0 1.05 0.95 

-0.32 1.186 0.836 

6.0* 1.15* o.a1* 

17.47 1.763 0.585 
13.37 1.713 0.6PU 

18.8 1.526 0.427 

20.08 0.9+ 0.6 

15.22 1.162 0.331 
16.0* o.a* 1.228 

16.2 0.855 1.101 
12.0* 1.0* 1.024 9.1 1.321 0.564 

9.1 1.321 0.555 

20.33 1.10 0.53 

16.6 1.36 0.52 

12.59 0.713 1.083 1.3+ 1236 S 866 SAT65 
6.05 0.367 1.04 1.3* s2 FIT67 
8.57 1.63 0.12 1.37 S3P2 GR171 

lU.5 0.817 0.7uu 1.21 P 12 ZAI71 
1.3* 1026 S H66 SAT65 

12.0; 1.0, 0.310 1.3* 1121 s 866 SAT65 
6.0* 0.90* o.vo* 1.21 53 IAT 

1.3* 1125 s R66 SAT65 
1.251 s2 10 PA873 

16.0 1.84 0.45* 

1.25? 52 10 PAR73 
1.3* 1263 S 066 SAT65 11.1 2.078 0.522 

7.2 1.258 1.025 
10.04 0.817 1.045 

1.3* 52 COY66 
1.3* 1019 S 866 SAT65 
1.3* lo87 s A66 SAT65 
1.2u S KOL67 11.67 1.239 0.736 

1.37 325 s A66 llAD62 
1.37 S Ii66 GAL65 
1.37 941 s A66 llAD62 
1.37 S H66 PDL64 

1.3. s2 PIT67 

29.86 1.31 1.u2 

6.00 0.921 0.343 
1.8 1.0* o.al* 
1.4 1.0* 0.818 

a.4 1.72 0.65 
a.9 1.75* 0.62 
5.29 1.37* 1.003 

1.3* iiP3 BUS7U 
1.3* 5213 BUS74 
1.38 s2 12 GA168 

See page 8 for Explanation of Tables 

Atomic Dot., and Nuclear Dota Tabler, Vol. 17, No. 1, January 1976 



NUCLIDB ENERGY REAL POTENTIAL VOL. IRAG. POTENTIAL SURP.IIAG. POTENTIAL 
(SEV) V R A II RY AU QD RD AD 

118 3.5 
118 5.5 
1lB 11.8 
1lB 12.6 
118 13.6 

26. 1.51 (I.43 
109. 0.674 1.225 
118.* 0.895 0.902 
95.9 l.OU3 1.003 
124.0 0.9* 0.78 

5.3 1.51 0.43 
39.516 2.065 0.813 
4.82 1.62 0.775 
17.3 1.905 0.374 
10.9 2.01 0.45* 

(3. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

C 

1zc 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
IZC 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 

25.9 85.3 1.11 10.71 

1.12 
2.80 
2.R 
3.23 
3.23 
3.5 

3.70 
3.7 
4.66 
4.66 
4.97 
4.97 

5.27 
6. 
6.5 
7. 
7.6 
7.6 

8. 
9. 
9.0 
10. 
10.0 

10.0 
10.0 
10.6 
10.6 
11.0 
11. 

11.0 
11.0 
11.4 
11.4 
1l.E 
11.8 

11.8 
11.8 
11.9 
11.9 
12.1 
12.4 

12.4 
12.8 
12.8 
12.8 
12.8 
13.2 

13.2 
13.6 
13.7 
13.9 
13.9 
14.7 

53.2 1.35 IO.64 
29.83 2.57 0.31 
112.5 0.90* ~3.90* 
59.65 1.67 IO.57 
123.6 0.90* 3.90* 
30.0 1.70 0.10 

55.68 1.80 0.53 
126.9 0.90* O-90* 
70. 1.5* 0.65 
74.62 1.44 0.67 
71.94 1.5* 0.69 
76.18 1.44 0.74 

70.06 1.5; 0.72 
124.7 0.90; 0.90* 
123.6 0.90* 0.90* 
130.1 0.90; 0.90; 

32. 1.5* 0.534 
70. 1.5* 0.60 

132.0 0.9W 0.90: 
133.6 0.908 0.90; 
118.9 l.O* 0.9: 
130.4 0.908 0.90* 
116.0 1.08 0.8; 

83.1 1.270 0.807 

128. 1-050 73.8 K*"' 0.65* 
113.2 l:O* 0.8: 
74.7 1.5* 0.658 
119.8 0.908 0.90* 

113.7 1.0* 0.8* 
110.5 1.0, o.a* 
71.6 1.5* 0.65* 
107.6 l.O* 0.8: 
119.0 0.90* 0.90* 
118.; 0.887 0.928 

108.7 l.O* 0.08 
110.4 1.0* 0.8+ 
71.0 1.5* 0.65; 
107.7 1.0* 0.89 
llB.o* 0.97 0.93 
69.8 1.58 0.65* 

104.6 l.O* 0.88 
83.46 1.33 0.67 
69.6 1.5* 0.658 
114.2 0.90* 0.90; 
105.6 l.O* 0.8, 
71.2 1.5* 0.65' 

103.2 1.0; 0.8* 
122.5 0.9; 0.815 
103.8 1.0; 0.8; 

73.1 1.5* 0.658 
101.6 1.0, 0.89 
114.3 0.90; 0.90* 

15.0 
15.0 
15.0 
15.8 
15.8 
15.9 

117.1 0.900 0.982 
99.4 1.059 0.94 
102.8 1.05* 0.8 1* 
63. 1.258 0.82 
111.3 0.90* 0.90* 
111.7 0.90; 0.908 

18.1 111.4 0.90* 0.90* 
19. 106.5 0.90* 0.90; 
20.5 108.4 0.90* 0.840 
25.2 109.0 0.908 0.822 
25.9 85.3 1.11 0.71 
25.9 119.6 0.90; 0.90* 

25.9 109.2 1.00* 0.90; 
28. 111.9 0.90* 0.908 
28. 88.02 l.ll* 0.669 
28. 89.36 l.ll* 0.751 
29.5 110.7 0.90* 0.801 
34.2 107.0 0.90* 0.90* 

34.4 92.41 1.038 0.788 
34.4 92.47 1.023 0.806 
52. 71.8 1.25* 0.70 
80. 61.53 1.258 0.667 
80. 60.67 1.25* 0.666 

TABLE III. Optical-Model Parameters Deuterons 

See page 8 for Explanation of Tables 

1.52 1.35 0.64 
34.98 0.40 1.25 

9.00 1.49 0.41 

4.5 1.70 0.10 

5.72 1.97 0.14 

6.2 1.5* 1.0 
3.68 1.76 1.18 
7.38 1.5* 0.62 
4.85 1.78 0.78 

9.45 1.5* 0.41 

6.46 1.5* 0.534 
11.00 1.58 0.60 

4.03 1.0* 0.8* 

4.13 1.0* o.a* 

9.70 1.58 
9.93 1.0* 
9.40 1.5* 

u-75 1.0* 
3.16 l.O* 
8.90 1.5* 
5.12 1.0* 

0.65* 
0.8* 
0.65* 

0.88 
0.88 
0.658 
0.8; 

5.01 1.0* o.a* 
u.43 1.0; 0.8* 
7.35 1.5* 0.65; 
4.24 1.0; o.a* 

7.10 1.5* 0.65* 

5.00 1.0* 0.W 
14.94 1.33 0.67 
6.65 1.5* 0.65* 

4.93 1.08 0.8+ 
7.15 1.5; 0.65* 

5.25 1.08 0.8* 

5.94 1.0, 0.W 
8.65 1.5* 0.65* 
6.07 l.O* 0.8* 

12.61 1.37 1.108 

5.8 0.895 0.902 
7.3 1.043 1.003 
6.08 0.90* 0.90* 

1.3') S 866 POL64 
1.37 S 866 GAL65 
1.38 52 FIT67 
1.21 P 12 'AA171 
1.2? 52 IAT 

9.53 1.37 0.67 1.11 890 52 10.27 TJI65 

4.25 2.861 0.493 

6.36 2.132 0.489 

1.37 170 s A66 HAD62 
1.4* s2 GER66 
1.3+ 1310 Sl 22 SAT66 
1.4* s3 GBR66 
1.3* 954 s2 22 SAT66 
1.31 S 866 PUL64 

3.63 1.652 0.810 
1.4' 53 GEa66 
1.38 1083 52 22 SAT66 
1.3* 1184 53 COT68 
1.3* 1285 S3 COT68 
1.3* 1159 s3 COT68 
1.3* 1190 s3 COT68 

4.38 2.452 0.264 
4.18 2.519 0.341 
4.85 2.105 0.498 

a.* 1.5* 0.60 

1.3* 1220 s3 COT68 
1.38 1158 s2 22 SAT66 
1.38 1277 53 22 SAT66 
1.3* 1150 52 22 SAT66 
1.31 910 s A66 HAD62 
1.5* 990 s 866 IBL62 

7.73 1.665 0.569 
13.8 2.052 0.276 
4.03 2.0* 0.6: 
6.88 1.899 0.562 
4.13 2.0* 0.6* 

7.53 1.91 0.563 
31.8 1.76 0.396 
9.706 1.5* o.e* 
4.93 2.0* 0.6* 
9.4OG 1.5* 0.8* 
4.43 1.585 0.885 

8.14 1.0; 0.8* 

6.76 1.08 0.8* 

7.06 0.962 0.266 
7.44 0.755 0.508 

10.30 1.0* 0.8* 

1.3; 1099 53 22 SAT66 
1.3* 993 s2 22 SAT66 
1.5* 1152 52 10 611870 
1.3* 1159 s2 22 SAT66 
1.5* 1146 S2 10 GO870 

1.38 S3P3 QIL71 
1.3* P2 QIL71 
1.51 10.33 BAL66 
1.5* 1195 

ijl 
10 GUR70 

1.5? S 10.33 BAL66 
1.3* 1215 Sl 22 SAT66 

4.75 
3.16 
8.9OG 
5.12 
5.63 
6.11 

2.0* 0.6* 
2.0* 0.6* 
1.5* 0.8; 
2.0* 0.6+ 
1.588 0.770 
1.52 0.790 

7.02 l.O* 
6.44 l.O+ 

6.90 1.0; 

5.0 0.887 

7.15 1.01 
7.26 1.01 

6.49 l.O* 
7.42 0.90 

4.85 1.0* 

0.8* 
0.88 

0.88 

0.928 

0.8* 
0.8+ 

0.8* 
0.18 

1.5* 1179 s2 10 GUB70 
1.5* 1050 s 10 611870 
1.57 S 10.33 BAL66 
1.58 1191 s2 10 66870 
1.3* 1155 Sl 22 SAT66 
1.3; Sl PIT67 

5.01 
4.43 
7.356 
4.24 
9.44 
7.lOG 

2.0* o-6* 
2.0* 0.6; 
1.5* 0.8* 
2.0* 0.6* 
1.83 0.47 
1.58 0.8* 

1.5* 1187 s2 10 GOB70 
1.5* 1156 S2 10 GO870 
1.57 S 10.33 BAL66 
1.5* 1138 52 10 GOR70 
1.37 S2P2 GBI71 
1.57 S 10.33 8AL66 

5.00 2.0* 0.6* 

6.656 l.s* 0.88 
17.0 1.975 0.388 
4.93 2.01 0.6* 
7.156 1.5* o.a* 

5.25 2.0* 0.6* 
10.9 1.93 0.45* 
5.94 2.0* 0.6* 
8.656 1.5* 0.8* 
6.07 2.0* 0.6* 
10.1 1.956 0.467 

14.0 1.800 0.405 
10.6 1.86 0.46 
6.3 1.75* 0.69 
8.0 1.25* 0.930 
10.2 1.868 0.529 
11.2 1.920 0.449 

16.5 1.816 0.396 
B. 13 1.613 0.714 
7.46 1.742 0.624 
8.39 1.545 0.729 
9.5 1.37 0.671 
11.6 1.442 0.621 

14.3 1.52 0.50* 
10.5 0.846 0.956 

12.34 1.378 0.66 
9.20 1.420 0.794 
11.3 1.506 0.612 

9.75 1.426 0.693 

9.70 o-683 11.0 :%" . 0.70 
10.57 1.096 0.84 
10.06 1.157 0.808 

0.8+ 

0.64 1.0* 

4.24 1.0* 
6.0* 0.90* 
4.23 1.0; 

4.18 1.0* 

0.8; 

1.58 1170 52 10 GOR70 
1.37 1005 s 866 BUD63 
1.51 :1 10.33 EAL66 
1.3* 1077 22 SAT66 
1.5* 1166 s2 10 GUR70 
1.51 S 10,33 BAL66 

0.82 
0.90* 
0.8* 

0.8; 

1.58 1178 52 10 GITB70 
1.21 s2 BAT72 
1.5* 1211 Sl 10 OUR70 
1.51 S 10.33 BAL66 
1.5* 1212 Sl 10 GUR70 
1.3; 1117 Sl 22 SAT66 

2.5 1.0* 
2.2 1.0* 

0.81s 
0.81* 

1.3* S DEN66 
1.38 S2P2 80574 
1.3* S2P2 BUS74 
1.3* s3 COW66 
1.3, 1149 52 22 SAT66 
1.3: 1080 s2 22 SAT66 

8.54 1.1 0.476 
8.57 0.9 0.542 

9.32 0.9 0.551 

O.EO6 

0.597 

1.3, 994 53 22 SAT66 
1.3* 1131 s3 22 SAT66 
1.3* 1034 S2P2 19 PER72 
1.3* 1032 S2P2 20,19 PEa72 
1.37 890 S 866 TJ165 
1.3* 953 52 22 SAT66 

1 .O? s2 RER70 
1.3, 944 s 22 SAT66 
1.3* s2 12 GA168 
1.3* S 12 GA168 
1.3* 1020 S2Pl 19 PER72 
1.3* 924 s2 22,12 SAT66 

6.76 1.023 

2.16 1.421 

1.3* Sl 12 UEQ67 
1.3* Sl 12 UEU67 
1.3* Sl 3.10 RI168 
1.3* S 10 DUE71 
1.3* s2 10 DUE71 
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SPIN-ORBIT POTENTIAL RC SR PIT NOTE REF. 
vso as0 AS0 
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RUCLIDE ENERGY 
WV) 

FAL POTENTIAL 
R A 

13c 0.66 
13c U.66 
13c 4.97 
13c u-97 
13c 5.27 
13c 5.27 

13c 13.7 
13c 15.0 
13c 15.0 
13c 15.0 

14c 4.2 
14c 4.9 
14c 5.5 
14C 6.0 
14c 6.5 

14c 7.3 
14c 8.0 
14c 10.0 

141 0.7 
14N 0.9 
1411 1.1 
14R 1.3 
1411 1.5 
141 1.7 

14N 1.9 
14N 2.1 
1411 3.5 
14N 7.5 
14N 3.5 
14N 5.0 

IUN 10.5 
141( 11.6 
14N 11.6 
14N 11.8 
1411 11.8 
1411 15.0 

14N 15.0 
IUN 21.0 
14N 27. 
148 28. 
1411 28. 
IUN 52. 

15N 5.2 
15N 5.2 
15N 5.5 

160 2.28 
160 2.43 
160 2.58 
160 2.74 
160 2.86 
160 3.00 

160 3.16 
160 3.31 
160 4.00 
160 4.50 
160 5.00 
160 5.25 

160 5.50 
160 6.00 
160 7.85 
160 8.0 
160 8. 
160 9.3 

160 11.6 
160 11.6 
160 11.8 
160 11.8 
160 12. 
160 12. 

160 13.3 
160 13.6 
160 15.0 
160 15.0 
160 15.0 
160 15.6 

160 16.3 
160 25.4 
(60 28. 
160 34.4 
160 34.4 

71.7 1.5* 0.53 
67.39 1.5+ 0.68 
72.0 1.5* 0.6* 
74.4 1.58 0.51 
70.4 1..5* 0.6+ 
67.6 1.5* 0.70 

100.5 1.0, o.a* 
114.9 0.900 0.964 
98.9 1.05* 0.88 
98.4 1.05* o.tl1* 

121.3 0.81; 1.07: 
126.1 0.81+ 1.07; 
127.5 O.Bl* 1.07* 
129.1 o-81* 1.07* 
127.1 0.81* 1.07* 

120.1 o.a1* 1.07* 
119.8 o-81* 1.07* 
125.4 0.81* 1.07* 

23.07 1.95* 0.728* 
22.21 1.95* 0.728* 
21.70 1.958 0.728* 
21.40 1.95* 0.728* 
20.36 1.95* 0.728+ 
19.73 1.95+ 0.7288 

19.65 1.95* 0.72W 
20.13 1.95* 0.72&l* 
128.0 0.92 0.83 
120.0 1.50 0.64 
106.9 1.61 0.60 
110.9 1.56 0.61 

117.9 0.81 1.07 
104.3 1.00* 0.946 
108.7 1.012* 0.599 
103.7 1.0* 0.880 
118.; 0.866 0.893 
95.6 1.05* 0.85 

96.0 1.05* o.e1* 
82.8 1.0* 1.092 
87.8 1.051 0.635 

R&3; 
66.; 

;.;:ll 0.722 0.808 
1.25* 0.70 

116.8 0.90 0.90 
120.2 1.46 0.61 
72. 1.40 0.70 

74.5 1.0* 0.7* 
7u.9 1.4* 0.7* 
74.9 1.4* 0.7* 
76.5 1.4* 0.7, 
75.1 1.4: 0.7* 
75.8 1.4* 0.7s 

75.1 1.4; 0.7+ 
74.3 1.4* 0.7* 
101. 1.04 0.83 
101. 1.07 0.82 
101. 1.04 0.86 
102. 1.04 0.89 

104. 1.04 0.89 
100. 1.01 0.85 
118. 1.0* 0.6* 
124.2 0.947 0.719 
112.1 1.012 0.713 
113.8 1.03 0.56 

104.6 1.00; o.e30* 
108.7 1.012* 0.532 
149.2 0.746 0.875 
11El.* 0.934 0.792 
81.34 1.25* 0.64 
106.1 1.00* 0.68 

109.5 1.06 0.56 
156.5 0.542 1.135 
107.5 0.884 0.915 
92.5 1.05* 0.82 
92.6 1.05* o.a1+ 
100. 1.25* 0.705 

70.6 1.318 0.586 
94.79 1.05* 0.843 
89.27 1.053 0.752 
92.9Q 1.036 0.787 
92.84 1.028 0.796 

TABLE III. Optical-Model Parameters Deuterons 

VOL.IRAG. POTENTIAL SORP.IRAG. POTENTIAL 
u Rn AU UD ED AD 

5.47 1.5* 1.16 
7.09 1.58 0.66 

1.58 0.6 
1.5; 0.63 
1.5* 0.6; 
1.5* 0.7 

9.5 
8.62 
8.53 
6.94 

5.04 1.0* o.f3* 5.04 
12.51 
10.7 
8.0 

2.0* 0.6* 
1 .a00 0.393 
1.76 0.u 
1.75* 0.59 

15.1 2.07 0.36* 
16.0 2.08 0.36* 
13.2 2.13 0.36* 
17.1 2.03 0.36* 
17.6 2.03 0.368 

20.2 2.01 0.368 
1.93 0.36; 
1.93 0.36, 

21.2 
17.u 

1.83 1.95* 0.728+ 
2.54 1.95* 0.728* 
3.44 1.95* 0.728: 
3.69 1.95* 0.728* 
4.54 1.95* O-728* 
5.46 1.95; 0.7288 

4.18 I.958 0.728* 
4.01 1.95* 

8.0 1.35 

8.41 1.56 

See page 8 for Explanation of Tables 
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0.728* 
3.9 
19.2 
30.0 
13.13 

1.23 1.05 
1.73 0.35 
1.61 0.28 
1.28 0.54 

19.61 1.84 0.35 
9.31 1.785 0.396 
4.31 1.975 0.621 
16.1 1.938 0.296 
5.59 1.42 0.727 
6.5 1.76 0.50 

5.4 1.75* 0.59 
6.99 1.935 0.485 
6.1 0.935 1.005 
5.65 1.261 0.974 
4.89 1.5: 0.902 
10.2 1.25 0.70 

3.12 
18.8 

0.80 

1.81 
1.04 

0.80 
0.49 

10.3 
9.8 
9.4 
a. 8 
a.5 
8.9 

1.4* 
1.4* 
1.4* 
1.4: 
1.u* 
1.4* 

0.7* 
0.7* 
0.7* 
0.71 
0.78 
0.7* 

8.6 
9.5 
4.7 

:-: 
5:u 

1.4; 0.7s 
1.4* 0.7* 
1.58 0.42 
2.39 0.53 
2.04 0.50 
2.06 0.35 

5.9 
6.1 

::: 
5.71 
5.3 

1.96 0.36 
1.72 0.54 
1.9* 0.6, 
1.860 0.070 
1.873 0.618 
1.87 0.48 

8.34 
3.68 
6.0 
5.95 

1.279 
4.61 

1.669 0.612 
1.99 0.815 
1.380 0.908 
1.58 0.777 

1.82 0.76 

2.8 1.87 0.98 
11.0 1.13 , 0.67 
6.55 1.593 0.684 
4.3 1.71 0.78 
4.3 1.75% 0.77 
15.0 1.225 0.605 

9.6 
8.58 
6.52 
0.91 
8.84 

1.523 0.577 
1.573 0.573 
1.361 0.812 
1.355 0.727 
1.409 0.697 

SPIN-ORBIT POTENTIAL RC SR PIT NOTE REP. 
vso RSO AS0 

5.32 1.0* 

4.0 1.0+ 
1.8 1.0* 

o.a* 

o.a1* 
o.e1* 

9.0* 0.9* 
9.0* 0.9* 
9.w 0.98 
13.75 1.00* 

7.09 0.805 
7.89 O.EOl 
12.0* 1.0* 
6.0 0.866 
5.0 1.0* 

5.1 1.0* 

0.65* 
0.65* 
0.65; 
o.eo* 

0.41 
0.249 
0.880 
0.893 
0.81; 

0.81, 

9.10 1.00 0.80 
8.64 1.00 0.80 
10. 1.40 0.70 

4.8 1.0* 
6.7 1.0* 
8.1 1.01 
a.3 1.0* 

8.9 1.0* 
12.3 1.0* 

7.5 1.1, 
12.0 0.9u7 
8.26 0.991 
16.4 0.99 

8.54 0. so* 
9.08 0.991 
12.2 0.746 
6.0 0.934 
8.91 1.25; 
8.16 1.00* 

8.8 0.91 
10.0 0.542 

7.0 1.0* 
6.8 1.0* 

o.a* 
o.a* 
o.e* 
0.W 

0.88 
0.88 
0.37 
0.719 
0.377 
0.45 

o.rco* 
0.378 
0.875 
0.792 
0.60 
0.61 

0.68 
1.15 

0.81; 
o.e1* 

9.22 1.318 
6.98 1.05* 

7.57 1.028 

0.586 
0.843 

0.796 

1.3; 1142 52 10 COT68 
1.31 1153 sz 10 COT68 
1.3* 1014 s3 10 COT68 
1.3; 916 52 10 COT68 
1.3* 1040 s3 10 COT68 
1.3; 1182 s3 10 COT68 

1.5* 1215 s2 10 GOR70 
1.3; S DEN66 
1.3* SIP3 EllF.74 
1.3* SlP3 BUS74 

o.at* 52 
o.a1* 52 
o.e1* s2 
o.a1* s2 
o.e1* 52 

o.e1* s2 
o.a1* s2 
o.e1* s2 

I.958 51 
1.95; Sl 
1.95* Sl 
1.95, Sl 
1.95* Sl 
1.95; Sl 

1.95; Sl 
1.95* Sl 
1.3* 
1.38 
1.3* 
1.3* 

0.81 
1.3* 
1.3* 
1.3: 
1.3* 
1.3* 

1.3* 
1.3* 
1.31 
1.3; 
1.3* 
1.3* 

1.3* 
1.3* 
1.3* 

1.4; 
1.4* 
1.4* 
1.4* 
1.4* 
,.I&* 

1.4; 
1.11* 
1.2* 
1.2: 
1.2* 
1.2* 

1.2* 
1.28 
1.3* 
1.3* 
1.31 
1.31 

1.39 
1.3* 
1.3* 
1.3* 
1.3* 
1.3* 

1.37 
1.27 
1.3* 
1.3* 
1.3* 
1.3* 

1.3* 
1.3* 
1.3* 
1.3* 
1.3* 

Sl 
Sl 
Sl 
s2 

s3 CUR69 
S2P3 BE073 
S2P3 88073 

1011 s H66 SAT65 
s2 FIT67 
SlP2 BUS74 

SlP2 BUS74 
1120 s R66 SAT65 

835 s H66 SAT65 
s2 28 GA168 
S 28 GA168 
Sl 3,10 HIN68 

Sl 18.17 FOG721 
s2 18.17 POG72A 
S 21 SOS72 

Sl 17 DIE68 
S 17 DIE66 
Sl 17 DIE68 
S 17 DIE68 
Sl 17 DIE68 
S 17 DIE68 

Sl 17 DIE68 
S 17 DIE68 
S 22.17 DAY70 
S 22.17 DAV70 
S 22,17 DAV70 
S 22.17 DAV70 

S 22.17 DAY70 
S 22.17 DAV70 
S2P3 7 TH069 

936 S H66 SAT65 
SlP2 KOC71 
S2P3 14 COR72 

S2P3 BE073 
5393 BE073 

1232 S H66 SAT65 
Sl PIT67 
s2 5 ALT67 
S 29 NAP68 

SZP3 14 COB72 
s3 NAT72 
S DEN66 
SlP2 3.28 BUS74 
SlP2 3.28 BUS74 
s3 COY66 

947 s H66 SAT65 
Sl coo74 
s2 12 GA168 
Sl 12 NEW67 
Sl 12 NEN67 

15 COL73 
15 COL73 
15 COL73 
15 COL73 
15 COL73 

15 COL73 
15 COL73 
15 COL73 

866 SE164 
R66 SEX64 
Ii66 SE164 
866 SE164 
Ii66 SE164 
866 SE164 

Ii66 SE164 
II66 SE164 
10.17 lIEI 
10.17 SE170 
10.17 BE170 
13.17 POG72 
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TABLE III. Optical-Model Parameters 

rOL.IGAG. POTEITIAL 
II RU All 

SUllP.IllAG. POTBITIAL 
lID BD AD 

Deuterons 

SPIII-OUBIT POTENTIAL BYC SR PIT BOTE EEP. 
vso Es0 AS0 

WJCLIOE BNERGT REAL POTERTIAL 
(NEV) v u A 

160 52. 16.0 1.25; 0.75 
160 52. 68.2 1.25* 0.693 
160 63.2 83.13 1.05* 0.782 

170 15.0 85.3 1.100 0.902 

180 7.0 74.0 1.381 0.670 
180 12.3 96.7 1.0* 0.835 
180 12.3 126.9 0.789 0.920 
180 15.0 86.3 1.105 0.939 

19P 2.6 80.1 1.1, 0.972 
19P 3.0 76.3 1.1* 0.896 
19P 3.2 81.1 1,1* 0.903 
19P 3.6 80.2 1.1* 0.90 
19P 3.8 88.0 1.1* 0.886 
19P 3.95 81.6 1.1* 0.884 

19P 15.0 92.2 0.965 0.888 
19P 15.0 19.6 1.16U 0.821 
19P 15.0 9u.3 1.027 0.806 

ZONE 11.6 92.63 l.OO* 0.830* 
ZONE 11.6 9u.00 1.00* o.e30* 
20NE 52. 67.4 1.2s 0.80 
ZONB 52. 67.5 1.259 0.75 

22NE 11.6 96.72 l.OO* O.R30* 
22NE 11.6 

;3.,"5 
1.00* o.a30* 

22NE 52. 
22llE 52. 6713 

1.25* 0.75 
1.25+ 0.75 

23RA 2.6 86.0 1.18 0.869 
23NA 3.0 84.6 1.1* 0.891 
23UA 3.6 77.8 1.1* 0.8U7 
23EA 4.0 77.0 1.1* 0.849 

BG 3.32 60. 1.58 0.55 
NG 3.73 60. 1.5* 0.51 
IG 4.07 50. 1.5* 0.55 
KG a.07 U9.82 1.5* 0.56 
PIG u-07 56.7 1.U 0.625 
RG 7.0 117.6 1.05; 0.923 

HG 8.65 71.0 1.177 0.828 
N.G 9.97 71.8 1.110 0.882 
IlG 10.1 83.5 1.5. 0.55 
llG 10.87 73.6 1.157 0.764 
IlG 11.15 60. 1.5* 0.59 
HG 11.8 60. 1.5* 0.58 

NG 11.8 13.1 1.187 0.805 
IG 11.8 143.6 1.083 0.738 
ilG 11.8 122.7 1.219 0.710 
IlG 13.0 60. 1.5* 0.59 
4lG 15.9 50. 1.5* 0.59 
MG 17.5 50. 1.5* 0.61 

tlG 19.6 50. 1.5; 0.60 
HG 21.6 73.98 1.145 0.753 
NG 25.9 80.3 1.11 0.77 
ilG 25.9 79.94 1.103 0.769 
IG 25.9 76.63 1.151 0.745 
tlG 27.5 78.70 1.210 0.850 

24GG 10. 183.8 0.909 0.719 
24n16 10. 1.58.B 0.972* 0.697 
24RG 10.1 83. 1.5* 0.55 

:"u",; 10.95 11.6 92.7 93.8 1.0* 1.0* 0.920 0.866 
2U"G 11.8 7u.a 1.171 0.807 

ZUSG 11.8 87.48 1.055 0.85 
2UGG 12.1 07.27 1.05 0.86 
2UGG 12.1 101.4 0.956 0.812 
2416 12.1 89.8 1.203 0.698 
ZUKG 26. 98.9 1.0* 0.90: 

2416 40.0 70.2 1.2' 0.75 
2unIG 40.0 173.6 l.O* 0.70 
2416 52. 67.5 1.25* 0.71 

26KG 10.0 73.9 1.63 0.52 
26116 10. 114.8 1.2a8 0.612 
26HG 10. 160.3 0.972" 0.727 

11.9 1.25 0.75 
12.2 1.25 0.75 
8.78 1.290 0.776 

1.3* s2 3.10 811168 
1.3* 52 3.10 81168 
1.3* Sl coo74 

1.3* S DER66 

1.3* 1167 S 866.5 sAT65 
1.3, 14U6 S Ii66 SAT65 
1.3* 1337 s A66 sAT65 
1.3* S DEN66 

6.* 1.25; 0.693 
4.41 1.058 0.782 

9.0 1.600 0.509 

la.6 1.381 0.670 10.6 1.381 0.670 
17.78 1.0; 0.835 
20.0 0.789 0.920 

5.8 1.53 0.928 
7.2 1.59 0.762 
9.92 1.608 0.598 

1.3* s2 ZAB70 
1.3* s2 ZA870 
1.3* Sl 21870 
1.3* s2 ZAB70 
1.3* s2 21870 
1.3* s2 ZAB70 

lU.8 
15.0 
15.1 
15.1 
15.0 
15.4 

1 

1 
1 
i 
1 

9.0 
15.43 

.6* 0.652 

.6* 0.509 

.6* 0.620 

.6* 0.503 

.6* 0.511 

.6* 0.469 

.461 0.813 

.583 0.613 1 

15.80 .46S 0.591 4.83 o.eo* o.uo* 
16.70 .952 0.582 5.37 0.60* 0.20* 

1.31 S DEN66 
1.3* s3 DEB70 
1.38 S DEE70 

1.39 S2P3 BE073 
1.3* S2P3 88073 
1.3* 52 28.3 61168 
1.3* 52 24 DOD71 

7.49 2.175 0.560 

11.7 1.25 0.60 
9.78 1.25* 0.825 

16.13 l.Ul9 0.673 
16.39 1.417 0.661 
13.4 1.25 0.75 
13.4 1.25 0.782 

1.3* S2P2 68073 
1.3* SZP2 BE073 
1.3* SZ 2.3 KIti 
1.3* SZ 2.3 AIN6B 

211870 
ZAB70 
ZAB70 
21870 

nEL62 
GEL62 
GEL62 
HAD~Z 
PWLLQ 
DJA71 

SAT65 
SAT65 
GAD62 
SAT65 
I(EL62 
nEL62 

PER63 
PBB66 
PER66 
GEL62 
EEL62 
MEL62 

fIBL62 
PEB66 
T3165 
PBB66 
PEE66 
TES65 

SCH73 
SC873 
WC62 
SAT65 
SAT65 
SAT65 

KU169 
88072 
88072 
88072 
SAT65 

00K68 
DUH68 
BIN68 

~L065 
SC873 
SC873 

6.77 0.80* O.UO* 
6.53 0.60* 0.20* 

6.* 1.25* 0.75 

13.9 1.6* 0.701 1.3+ 52 
14.5 1.6* 0.643 1.3* s2 
14.6 1.6s 0.566 1.3* s2 
15.1 1.6* 0.553 1.38 Sl 

16. 1.5* 0.55 
14. 1.5* 0.51 
13. 1.5* 0.55 
13.83 1.5* 0.56 
15.4 l.Y 0.625 

u.* 1.5* 0.55 
4.8 1.5* 0.51 
4.* 1.5* 0.55 

25.0 0.75 0.4 

1.5* 570 s 866 
1.5; 600 S H66 
1.5* S tr66 
1.31 S H66 
1.31 s 866 
1.3* s 8 

1.3; S H66 
1.3* S H66 
1.31 1180 s A66 
1.3* S Ii66 
1.5* S 866 
1.52 S Ii66 

15.0 1.696 0.552 

16.8 1.468 0.697 
19.9 1.490 0.610 

20.4 1.397 0.658 
27.8 1.58 0.55 

lb. 1.5* 0.59 
17. 1.5* 0.58 

8. 1.5* 0.59 
8. l.Y 0.58 

27.1 1.398 0.605 
17.1 1.426 0.652 
40.0 1.362 0.550 

1.3+ 1274 S2 10 
1.31 1301 s2 
1.3* 1254 52 
1.5* S A66 
1.5; S A66 

15.53 1.083 0.738 

22. 1.5* 0.59 
16. 1.5* 0.59 
18. 1.5, 0.61 

16. 1.5* 0.60 

8. 1.5, 0.59 
4. 1.5* 0.59 
1(. 1.5* 0.61 1.5* S H66 

1.5* A66 
1.3* 13u4 22 

4. 1.5* 0.60 
11.92 l.lU5 0.753 11.95 1.227 0.861 

11.44 1.15 0.97 
11.60 1.203 0.897 
11.94 1.156 0.930 
19.236 1.027 2.076 

lU.87 1.370 0.753 
15.31 1.399 0.760 

1.11 1020 52 10 
1.3* 1341 s2 
1.38 13S6 S2 
1.37 1275 S2 10 

8.33 1.103 0.769 

0.91 52 
0.97* 52 
1.5* s2 H66 27.0 1.5* 0.55 

27.1 1.453 0.570 
29.2 1.362 0.619 
26.9 1 .uoo 0.598 

1.3* 1273 S A66 
1.3* 1259 S lid6 
1.3+ 1263 S 866 

1.25; S 
1.3* S3P3 10 
1.3* s2 10 
1.3* P3 10 
1.38 1200 s A66 

12.0* 1.0* 0.866 
12.2Y 1.171 0.807 

29.2 1.369 0.738 
19.56 1.516 0.630 
14.6 l.UUU 0.6P9 

9.75 0.84 0.46 
10.1 0.893 O.U6 
11.21 1.00 0.585 39.3 0.903 0.539 

28.9 1.443 0.5* 

12.3 1.7* 0.80 
12.0 1.68 0.98 

1.38 51 28 
1.3* Sl 28 
1.3* 52 3 

1.37 S R66 
1.25 52 
0.971 52 

14.8 1.15 0.775 

23.8 1.63 0.52 
27.47 1.148 0.782 
23.55 1.277 0.739 

See page 8 for Explanation of Tables 
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TABLE III. Optical-Model Parameters Deuterons 

VOL.IlAG. POTENllAL SCRF.II(AG. POTBYTIAL SPIU-ORBIT POTlNTIAL SC SR FIT NOTE REP. 
u EN AN UC 6D AL vso BSO AS0 

NQCLIDE EUBBGY BEAL PDTEYTIAL 
V R A 

101.1 1.115 0.823 
120.4 0.955 0.920 
33. 1.30* 0.8E3 

80. 1.5* 0.6C 
97.06 1.20* 0.795 
98.30 1.209 0.75* 
112.0 1.05+ o-at* 
110.6 1.058 0.86* 

20.6 
iE.C 

1.545 
1.524 

0.465 
0.978 
0.535 

9.78 1.115 0.823 AL 11.8 
AL 11.8 
AL 15. 

1.3* 1209 52 FER66 
1.3* 12Ul si PER66 
1.3* 1201 Sl 28 PAR64 

1.31 844 s 866 SAD62 
1.38 51 CBE72 
1.3+ Sl CRE72 
1.3* SlPl SCB66 
1.3* SIP2 LOH74 

1.3* SlP2 SCS68 
1.3* SIP2 LOH7U 
1.3: S R66 SAT65 
1.38 S2P2 SCR68 
1.31 SlP2 LOH74 

1.3* 1260 S 26.10 JOU68 
1.3* 1217 52 10 
1.3* 52 3 
1.3* S 
1.3+ S2P2 

JOU68 
FIT70 
CBA68 
L0R74 

2.5 

15. 1.5* 0.60 

1.48 

27AL 4.07 
27AL 6.0 
2711 6.0 
2711 7.0 
27AL 7.0 

2711 9.0 
27AL 9.0 

i4.i4 1.53 0.46 
i4.iO 1.54 0.448 
14.68 1.573 0.625 
14.iC 1.58 0.64 

12.8 1.20* 0.79, 
9.0* a.758 0.40* 
7.0* a.75+ 0.P 

7.0* a.75* 0.40+ 
7.0* c.75+ 0.5* 
23.6 1.547 0.563 
5.5, 0.75; 0.40* 
7.01 0.75: 0.5* 

110.4 1.05* o.ac+ 
108.7 1.05* O-SC* 
63.2 1.547 0.563 
lC6.9 1.05* 0.868 
106.1 1.058 0.86* 

17.58 
18.80 

12.2 l-E47 0.563 

1.567 0.577 
1.55 0.57 

27AL 10.1 
27AL 11.0 
2711 11.0 

19.35 1.516 0.580 
19.7i 1.52 0.57 

27AL 11.8 
27AL 11.8 
27AL 11.8 
27AL 12.8 
27AL 13.0 

91.08 1.20; 0.78 
90.99 1.20+ a.79 
104.u 1.07s 0.850 
131.5 0.861 0.933 
107.3 1.05* 0.868 

156.5 0.738 O.QtC 
lS7.0 o.sr!o l.OC9 
84. 1.25* 0.765 
112.5 0.96 0.8i 
92.0 1.1 0.82 
103.6 1.02 0.85 

i7.40 1.51 
il.92 1.55 
i3.1 1.54 

0.48 
O.U6 
0.483 
0.601 
0.50 

9.90 1.20* 0.79 
6.01 1.07+ 0.850 
5.80 a.861 0.933 
7-o+ a.75* 0.5: 

i2.36 1.405 
i6.C4 1.46 

i1.9i 
i3.C6 
15.1 
10.60 

7.94 
11.@2 

1.447 
1.424 
1.275 
1.32 
1.23 
1.413 

0.582 
0.589 
0.645 
0.79 
0.37 

10.0 0.738 0.960 

14.00 0.82 1.17 
5.63* 0.98* 1.0* 
a. 19 1.02 0.856 

69.8 1.25, 0.7C5 
67.1 1.258 0.737 
Cj.23 1.25* 0.669 
60.97 1.251 0.663 

O.EQ5 

0.778 

1.3* S CHA68 
1.3; S CHA68 
1.3. S 34 CON66 
1.3* 1340 51 37 cm74 
1.3* 1480 Si 37 CR174 
1.25* 52 DAL70 

12.9 
12.5 
7.4i 
7.C8 

1.18 
1.22 0.754 
1.445 0.7 
1.29 0.814 

7. 1.25+ 0.737 

3.06 1.51 1.04 

1.3* 52 2.3 811168 
1.3* Si 2.3 AIN 
1.3* S 10 DO1171 
1.3* 92 10 nun71 

117.0 1.05* O-Et* 
115.6 1.05* 0.861 
112.7 1.05* 0.80 

18.EB 
19.2 

0.54 
0.57 

i2.48 

1.59 
1.555 
1.46 0.59 

7.0* 0.75+ 0.40* 
7.0+ 0.75+ 0.5* 
7.0; 0.75* 0.5s 

SCH68 
LO874 
1087U 

188.5 0.651 1.097 16.6 
179.7 0.656 l.OE6 i6.3 
113.5 1.05* O.EC* il.04 
109.7 1.05* 0.86* i3.54 

1.518 
1.488 
1.47 
1.45 

0.564 
0.535 
0.53 
0.51 

11.21 0.651 1.047 

1.39 SlP3 
1.3* SP 36 
1.3* S2P2 

1.3* 1331 52 
1.3* 13u4 si 

7.0+ 0.75' 0.5: 
7.0* 0.75* 0.5; 

1.38 
1.3* 

5232 7 
S2P2 

FEB66 
PER66 
LO874 
LOH74 

103.4 1.29 0.56 
57.7 1.34 0.256 
102.1 1.21 0.664 
61.2 1.21 0.642 
102.1 1.23 0.7c5 

63.8 1.15 0.735 
105.5 1.21 0.658 
67.9 1.16 0.552 
lC1.8 1.21 0.744 
65.8 1.19 c.59e 
105.4 1.23 0.626 

57.4 1.27 0.5i2 
97.2 1.29 0.6C6 
65.5 1.05* 0.877 
116.3 1.05* 0.811 
66.3 1.05, 1.013 
117.4 1.05; 0.912 

ll.iS 
4.35 
1i.a 
5.li 
11.7 

0.75 1.16 1.3* 3 32 GUR68 
1.65 0.785 1.25* 51 6 IAC70 
1.41 0.741 1.25+ 52 6 LAC70 
1.69 0.790 1.25* 52 6 LAC70 
1.51 0.614 1.25* 52 6 LAC70 

6.il 
11.7 
' li 
it3.i 
6.13 
10.3 

6.71 
11-i 
10.6 

1.62 0.864 1.25* Sl 6 LAC70 
1.33 0.815 1.258 Sl 6 LAC70 
1.48 0.860 1.25* 51 6 LAC70 
1.54 0.553 1.25* 52 6 LAC70 
1.47 0.761 1.25* Sl 6 IAC70 
1.39 0.661 1.258 Si 6 LAC70 

14.4 
15.7 
19.i 

1.81 
1.63 
1.539 
1.465 
1.701 
1.688 

0.628 1.25* Sl 6 LAC70 
0.625 1.25; Sl 6 LAC70 
0.758 1.31 s3 a DJA72 
0.739 1.3* Sj 8 05172 
0.485 1.3* s2 051172 
0.463 1.3* Si DJA72 

57.8 1.13 a.932 17.c 1.61 0.564 1.25* 51 LAC70 
100.0 1.16 0.838 i3.6 1.60 a.510 1.25* Sl LAC70 
6i.0 1.05+ 0.970 15.i 1.638 0.555 1.3+ Si 05172 
112.9 1.05* C.87C 19.1 1.615 0.531 1.3* s2 CJA72 
54.8 1.14 O.Qi9 17.6 1.49 0.527 1.25; Sl 6 LAC70 
96.1 1.17 0.8CQ i6.E 1.49 0.469 1.25t Sl 6 LAC70 

1.565 
1.555 
1.586 

65.6 1.05* a.932 18.6 
119.0 1.058 0.8Zi i3.f 
179.9 0.749 0.9i7 19.31 
129.2 0.972* 0.863 iO.31 
55.8 1.12 O.QE3 18.5 
93.8 1.20 0.823 i9.0 

28SI 11.0 61.8 1.05+ 0.944 i0.C 

1.580 
1.50 
1.50 

0.484 1.3* 
0.455 1.3* 
0.533 0.75 
a.515 c.97* 
0.511 l-25* 
0.448 l-25* 

WA72 
051172 
SCH73 
SCR73 
LAC70 
LAC70 

28SI 11.0 114.6 1.05* 0.833 
28SI 11.8 51.2 1.20 C.958 
28% 11.8 96.6 1.14 0.918 
28SI 11.8 108.2 1.07* 0.856 
28SI 11.8 lal.2+ 1.05* 0.8:. 

i6.S 
18.5 
11-i 
iO.8 
18.6 

1.485 0.511 
1.461 0.512 
1.53 0.492 
1.51 0.515 
1.488 0.535 
1.486* O-647+ 

12-o* 0.955 0.58 
12.0* 0.840* 0.468 

1.3* 
1.3* 
1.25* 
1.25* 
1.3* 
1.3* 

52 
52 
Sl 
52 
52 6 
Si 6 

53 
s3 
Si 6 
53 6 
SiP2 
S3P3 

DJA72 
DJA72 
LAC70 
IAC70 
GR170 
GA170 

2851 11.8 102.0 1.07* 0.9c3 
28SI 12.0 51.1 1.18 0.97i 
28SI 12.8 53.1 1.13 O.QCU 
28SI 18.0 203.5 0.602 0.9@0 
28SI 18.0 123.0 0.890 0.945 

22.6 1.59 
18.C 1.55 
22.4 1.58 
i4.35 
i7.21 

1.330 
1.385 

0.489 
0.480 
0.523 
0.600 
0.539 

6.0* 1.07* 0.903 1.3* 52 3 FIT70 
1.25* S2 6 LAC70 
1.25, 52 6 LAC70 
1.30* s2 ~BB69 
1.30* 53 HER69 

73.0 1.25+ 0.75 
69.3 1.258 0.78 

102.8 1.07* C-837 

12.3 1.25 
13.1 1.24 

0.75 
0.75 

0.548 

6.6 1.25+ 0.78 

6.0* 1.07, 0.837 

1.3* 
1.3. 

1.3* 

s 3 MN68 
52 3 SIN68 

16.4 1.54 si 3 PIT70 

27A~ 15.0 
27AL 15.0 
27AL 15.8 
2711 17.0 
27AL 17.0 
27AL 20. 

27~1 52. 
27AL 52. 
2711 80. 
27AL 80. 

SI 9.0 
SI 9.0 
SI 11.0 

SI 11.8 
SI 11;8 
SI 11.8 
SI 13.0 

2ESI 5.0 
28SI 5.1 
28SI 5.1 
28SI 5.3 
28SI 5.3 

2SSI 5.5 
28SI 5.5 
28SI 5.7 
2SS.I 5.7 
2851 5.9 
2851 5.9 

28SI 6.5 
28SI 6.5 
28SI 7.0 
28% 7.0 
28SI Cc;0 
28SI 8.0 

28SI 9.0 
28SI 9.0 
28% 9.0 
28SI 9.0 
28SI 10.0 
28SI 10.0 

28SI 10.0 
2BSI 10.0 
28SI 10. 
28SI 10. 
28SI 10.9 
28SI 10.9 

28SI 52. 
28SI 52. 

29SI 11.8 

See page 8 for Explanation of Tables 
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NQCLIDB ENERGY REAL POTEN'IIIAL 
v a A 

VCL.ISAG. PCTES'IIAL SCRP.1UA.G. PO'IEUTIAL SPIN-ORBIT POTEUTIAL SC SE rrc 
w an AS WL 6C AC PSO sso AS0 

17.35 1.42 0.63 7.0+ 1.149 0.699 1.2* 52 
14. 1.57 0.47 3. 1.20 0.70 1.27 Sl 
18.16 1.556 0.551 0.97 51 
18.16 1.556 0.551 C-978 51 
16.1 1.53 0.574 6.01 1.07, 0.852 1.38 Si 

14.9 1.55 0.61 1.3* Sl 
16.1 1.51 0.57 1.3* 91 

UOTE REF. 

30SI 10.0 
30SI 10. 
30SI 10. 
30SI 10. 
30SI 11.8 

31SI 8. 
31SI 12. 

99.2 1.149 0.6'9 
85. 1.23 0.7: 
124.0 0.912 0.868 
124.0 0.972" 0.868 
102.7 l.Ol* 0.852 

lC6.5 1.c5* o.ac+ 
105.3 1.05+ o-86* 

UIL68 
23.12 BEE72 

SC873 
SC873 

3 FIT70 

SOL70 
so170 

31P 9.8 68.71 1.488 0.5 14.09 1.4eE 0.5 1.21 Sl LOC66 
31P 9.8 113.7 1.u50 0.456 18.44 1.u5c 0.496 1.28 Sl LOC66 
31P 10.5 106.4 0.62 1.61 17.66 1.84 0.42 0.62 S3 COa69 

S 11.8 
5 11.8 

PER66 
PEB66 

325 15.8 
32s 18.0 
32s 28. 
325 52. 
325 52. 

154.6 0.785 0.953 
156.9 0.755 1.010 

9c. 1.25+ 0.62 
110.9 1.005 0.874 
95.38 1.11, 0.658 
72.4 1.25s C.75 
70.2 1.25* 0.75 

14.6 1.567 0.534 5.91 0.785 0.953 1.3* 1281 51 
lB.i 1.577 0.505 1.3* 1296 Si 

20. 1.30 0.580 1.3* S 
iO.51 l.Yl7 0.585 1.30* 52 
17.67 1.15 cl.848 1.38 Si 
14.1 0.75 1.3* Si 
14.2 0.75 6.* 1.25+ 0.75 1.3* s2 

34 COY66 
SER69 

2 3 
GA168 

28:3 
HIAdS 
HIS68 

CL 2.8 
CL 3.4 
CL 4.0 

93.2 1.1* 1.24 
91.1 1.1* 0.9SE 
9i.5 1.1; O.BEC 

5.9i 1.6* 1.30 1.31 51 
5.82 1.6* 0.983 1.3* Si 
10.1 1.6* 0.897 1.3* 52 

ZAB70 
ZAB70 
ZAB70 

36AR 8.66 
36AR 18.0 

111.5 1.04 0.9c 
86.41 1.215 0.513 

lC5.0 1.07 0.8i 
102.5 1.071 0.813 

54.2 
,Cl 2 :-;:* ;*g: 
74-i 1:25* 0:7E 
71.1 1.25* 0.75 
a6.9 1.05* 0.85 

SENll 
nER69 

3SAR 10.1 
38A.B 11.8 

13.19 1.56 0.50 5.07 1.04 0.90 1.25* S2 
10.50 1.660 0.596 1.30; S? 

5.59 1.56 0.63 8.00 0.86 0.57 1.29* 51 
9.9 1.54 0.635 6.0+ 1.07, 0.813 1.38 I1 

13.71 1.495 0.583 1.3* 1415 si 
11.3 1.45 0.696 6.0* 1.07, 0.834 1.31 Sl 
14.4 1.25 0.75 1.3* S2 
14.5 1.25 0.75 7. 1.25; 0.75 1.3* s2 
11.7 1.3 0.779 7. 1.05* 0.85 1.3* Si 

SEW72 
3 FIT70 

UOAR 10.95 
UOAR 11.6 
UOAB 52. 
40AB 52. 
40AR 52. 

10 a1164 
3 FIT70 
2.3 UN68 
2.3 81868 
2.3 HI868 

39K 12.8 
39K 12.8 

101.7 1.08 0.81 
101.1 1.088 0.8ei 

14.i 1.50 0.60 1.3+ 52 
11.4 1.562 0.570 8.5 0.987 0.600 1.31 51 

FIB72 
ELB72 

CA 11.15 
CA 11.15 
CA 11.15 
CA 11.15 
CA 11.0 
CA 11.8 

CA 12.1 
CA 25.5 

4OCA 5.0 
4ocA 5.0 
4OCA 5.0 
4OCA 5.0 
UOCA 6.0 
4OCA 6.0 

65.6 1.00 1.030 
lC9.1 1.033 0.859 
67.5 0.974 l.OEU 
7c.5 0.951 0.956 
lC9.7 1.031 O.SCS 
104.5 1.077 0.8iO 

56.6 1.116 0.928 
81.3 1.26 0.67 

78.8 1.31 0.81 
1i5.* 1.24 0.82 
112. 1.051 O-BE* 
115.0 1.05* O-aft 
ai.* 1.31 0.76 
126.; 1.28 0.7i 

111.5 1.059 o-.95* 
7t.* 1.39 0.61 
116.* 1.37 0.63 
111. 1.05* 0.83 
195.1 0.803 0.9E7 
119.9 1.01 0.742 

110.5 1.051 0.85+ 
102.5 1.07* 0.879 
104.5 1.07* 0.9i5 
109.9 1.05* O.aC+ 
119.3 1.0* 0.752 

92.6 1.151 0.01* 
124.2 1.0* 0.75i 
lC9.4 1.011 0.977 
109. 1.0s 0.05* 
lC0.4 1.079 0.975 
106.0 1.071 0.930 

114.3 0.974, 0.99i 
101.5 1.05+ 0.85. 
100.5 1.07* 0.915 
107.8 1.071 0.830 
107.3 1.05+ O-BE* 
124.8 0.924, 0.9iC 

106.5 1.05+ 0.851 
69.2 1.1758 C.E3C 
112.0 1.07+ 0.748 
120.7 0.966 0.846 
106. 1.051' 0.858 
105.0 1.05+ o.ac* 

13.E7 1.519 0.507 1.3* 1229 Si 
18.73 1.507 0.466 1.3* 1221 s2 
14.57 1.516 0.489 1.3* 1214 52 
t.35 1.559 0.612 5.86 0.951 0.956 1.3* 1270 Sl 
10.3 1.508 0.596 0.16 1.031 0.809 1.3+ 1266 Sl 
i0.E 1.471 0.423 1.3; 1124 S2 

14.c5 1.494 0.499 1.3* 1208 51 
C.6e 1.34 1.07 1.26 1780 I2 

1.3+ Sl 
1.3* 51 

PEE63 
PEa63 

10 BAL64 
10.21 BAL64 

PER66 
PEa66 

10 
10 

PEE63 
TJI65 

i0.i 1.76 0.32 
22.1 1.75 0.32 
6. I 1.66 0.45 9.0 0.9; 0.68 
16.11 1.58 0.30 7.08 0.75* 0.5* 
19.6 1.66 0.34 
23.1 1.66 0.32 

yn+ 700 I1 

1:3* 
S2P3 
Sl 

1.3* 51 

:-:nt 85o s1 
1:3* 

Si 
S2 

1.30* 920 51 
1.3* 1165 Sl 10 
1.3* 83 

LEI68 
LB166 
SCB69 
LOS74 
LB168 
IBI68 

4OCA 6.0 
4OCA 6.5 
40CA 6.5 
4OCA 6.5 
4OCA 1. 
4OCA 7.00 

5.5 1.65 0.44 9.0 0.9* 0.6* 
11.5 1.60 0.44 
il.1 1.58 0.43 
S.E 1.65 0.44 9.0 0.9* 0.6* 
5.6 1.718 O.E78 
12.i4 1.510 0.611 

10-c 1.64 0.43 9.0 0.9* 0.6* 
13.3 1.656 0.481 
12.c 1.753 0.462 15.0 1.07* 0.925 
S.if 1.66 0.56 7.0* 0.75* 0.5* 
12.57 1.511 0.636 

SC869 
LEI68 
LEI6S 
SC669 
BBS64 
EEL68 

UOCA 7.0 
UOCA 1.0 
40CA 7.0 
4OCA 7.0 
4OCA 7.20 

14.42 1.702 0.550 
11.16 1.557 0.536 
24.4 1.658 0.3U3 

1.30* 1000 51 
1.37 S 
1.37 c 5 
1.3* SIP2 
1.3* 53 

1.3+ S 
1.3* 52 

SCB69 
Foa70 
Foa70 
LO874 
EEL66 

4OCA 7.5 
4OCA 7.5 
4OCA 8. 
4OCA 8.0 
40CA e-0 
4OCA 8.0 

10.3 1.63 0.42 9.0 0.9* 0.6; 
i5.1 1.689 0.345 
i0.6 1.684 0.303 16.3 1.07+ 0.930 

1.3' 1027 52 10 
;A",* 1120 si 

. S 

17.1 1.611 0.453 
10.: 1.62 0.42 8.5 0.9* 0.6* 
19.5 1.630 0.418 
12.c 1.603 0.533 12.3 1.07+ 0.830 
ll.CB 1.65 0.53 7.0* 0.75* 0.5* 
15.4 1.559 0.498 

10.1 1.61 0.41 8.0 0.9* 0.6+ 
19.01 1.534 0.470 
9.7 1.481 0.690 22.8 1.07* 0.748 
16.4 1.419 0.492 
lo.s 1.60 0.40 7.5 42.98 0.6* 
5.1s 1.61 0.62 7.0* 0.75* 0.5* 

1.37 s 5 

EAN6fJ 
AA168 
EAS64 
SCE69 
FOB70 
PO870 

40CA 9. 
YOCA 9.0 
4OCA 9.0 
40CA 9.0 
4OCA 9.0 
4OCA 10. 

1.3* 1143 52 10 

yy 1200 
1:37 

si s2 
Si 5 

1.31 sip2 
1.3* 1189 s2 10 

BAS64 
SCH69 
POBfO 
Foa70 
LOS74 
BBS64 

40CA 10.0 
4OCA 10. 
4OCA 10.0 
40CA 11. 
4OCA 11.0 
40CA 11.0 

;.W$ 1260 Si 
s 4 

SCHE9 
BE070 

1.37 5 10 FOR70 
1.3* 1133 

:: 
1; BAS64 

y+oc . 1300 5232 52 10874 SC869 

TABLE III. Optical-Model Parameters Deuterons 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

TABLE III. Optical-Model Parameters Deuterons 

UtlCLIDB BttYtEGY RBAL POTEATIAL VCL.IllAG. FCTEIITIAI SGAV.IttAG. POTLRTIAL SPIN-ORBIT PO'IENTIAL RC SR FIT NOTB REV. 
laEV1 / v R A N En AN NC BD AL vsa RSO AS0 

UOCA 11.8 
UOCA 12. 
UOCA 12. 
UOCA 12.0 
UOCA 12.0 
UOCA 12.0 

UOCA 12.8 
UOCA 12.8 
4OCA 14.3 
UOCA 14.3 
UOCA 14.3 

4OCA 21.4 
UOCA il.4 
UOCA 25.9 
40CA 28. 
UOCA 28. 

UOCA 30. 
4OCA 34.4 
40CA 34.4 
UOCA 34.4 

42C1 7.00 
42CA 7.20 
42CA 7.5 
42CA 7.5 

103.1 1.070 0.799 
112.8 1.021 0.846 
118.1 0.997* 0.7879 
lC6. 1.058 o.a5* 
lC6.0 l.a7* 0.8iU 
103.7 1.07* 0.623 

91.6 1.164 ll.li2 
lC6. i .as* 0.85+ 

71.2 1.411 0.7c5 
E3.6 1.251 a.7E5 
106. 1.05* 0.81* 

104.8 1.063 0.7il 
lC6. 1.05* C.BE* 
105. 1.055 a.85+ 
36.33 1.329 0.777 
lC1.0 1.063 0.928 

93. 1.13* 0.8 
55.17 1.081 0.779 
95.44 1.075 o.ec4 
58.5 1.05+ a.81* 

116.2 l.O* 0.755 
118.3 1.02 0.7e5 
88.0 1.15* o-81* 
117.9 1.0* a.75e 

42CA 9. 119.1 0.952 O.BSE 
42CA 9. 110.1 i.o* a.9* 
42CA 9.0 lC9.1 1.00* 0.917 
42C~ 9.0 110.0 i.oo* 0.9ci 
42CA 10. 88.5 1.1758 O.BC7 
42CA 11.8 lCO.6 l.a7* 0.815 

42CA 12. 
42CA 12. 
42CA li.0 
4ZCA 12.0 
42CA 12. 

43CA 1. 
43CA 7. 
43CA S-5 
43CA e-5 

114.6 0.995 0.833 
115.3 0.997* 0.7e7* 
113-c i.oa* 0.831 
111.8 l.OO* 0.835 
90.18 1.175+ a.7ea 

1la.c l.c* 0.9. 
129.0 0.883 O.Be4 
115.5 1.0* 0.9* 
109.3 0.991 0.9ec 

44CA 7.00 
44CA 7.00 
44CA 7.20 
44CA 7.5 
44CA 7.5 
44CA 9. 

114.1 1.0 0.764 
117.8 1.0. a.750 

UUCA 9. 
UUCA 10. 
UUCA 11.8 
44CA 12. 
44CA 12. 
44CA 12. 

46CA 7.0 
46CA 1.00 
46CA 7.20 

UGCA 2.5 
48CA 3.0 
48CA 3.5 
UBCA 4.0 
48CA 4.5 
UeCA 5.0 

117.4 l.a* 0.729 
87.4 1.15. a.Bl* 
114.6 l.O+ 0.773 
170.7 0.739 0.9c9 

roe.9 1.0* 0.9* 
86.8 1.175* 0.819 
99.4 1.07* 0.832 
122.8 0.966 0.719 
113.9 o-997* 0.7e7* 
89.34 1.175* 0.7% 

116.2 l.OO+ 0.782 13.i 1.47 0.662 
113.6 l.O* a.748 12.9 1.480 0.620 
118.2 i.a+ 0.774 12.59 1.485 0.607 

48CA 5.5 
UBCA 7.00 
48CA 7.20 
4mA 9. 
4w.A 9. 
UBCA 10. 

95.0* 1.11 0.74 
95.0* 1.18 0.6C 
95.0* 1.16 0.71 
95.08 1.19 0.67 
95.0* 1.18 c-71 
95-o* 1.22 0.64 

95.0* 1.14 0.81 
116.3 1.0; c.ac2 
116.5 l.O* 0.796 
127.6 0.962 0.77i 
112.4 1.0, a.91 
90.8 i.175+ a.717 

48CA 11.8 
4eCA 12. 
48CA 12. 
UBCA 12. 
40CA 17.0 
4eCA 17.0 

104.3 1.07* 0.820 
117.0 i.oot a.745 
lC4.8 0.997* 0.7878 
91.68 1.115* a.777 
112.6 0.91 0.8E 
84.3 1.1 0.8i 

455: 7.5 13.6 

45SC 7.5 

T T  4.07 
T I  11.6 
T I  11.8 
T I  11.8 
TX 11.8 

72.0 1.35* a.730 la.56 1.27 1.9* 1.37 1597 si KOBC9 
88.3 1.15* c.al* 16.60 1.515 0.560 1.3* 51 811168 
113.7 1.0+ 0.785 12.5e 1.418 0.648 1.3* Sl 811168 

55. 1.5 0.6 15. 1.1 
48.5 1.2ot a.815 
12.2 1.335 0.691 
49.0 1.183 o-al7 
77.1 1.278 0.7C7 

5.9 1.53 0.611 6.08 l.a7+ 0.799 
19.8 1.471 0.444 
14.5 1.422* 0.579; 
11-c 1.59 0.40 7.0 a.98 0.6* 
20.4 1.479 0.431 
10-c 1.562 0.591 9.04 1.07* 0.823 

e.eE 1.374 0.173 9.60 1.164 0.722 
11.1 1.58 0.39 6.5 c.9* a.6* 
i4.c4 1.592 0.387 
13.60 1.560 0.505 B.O* 1.251 0.785 
11-i 1.57 0.38 6.5 c.9* 0.6* 

7.El 1.416 0.857 6.51 1.063 0.721 
11.7 1.50 0.33 6.5 0.9: 0.6* 
12.0 1.45 0.30 6.5 c-9; a.6* 
11.~5 a.757 1.281 
19.41 1.416 0.529 

1.3* 51 3 
1.3s 1144 s2 10 
1.3* 1176 S 
1.30; 1340 si 
1.31 S 
1.37 s 5 

1.3* Sl 
1.30; 1380 s2 
1.3* S 
1.3+ 
1.30* 1400 Z2 

PIT70 
EAS64 
MAR66 
SC869 
FOB70 
POR70 

RIE66 
SCB69 
CliAt8 

CHA6B 
SC869 

1.3* 1566 Si PEE66 
1.30; 1480 Si SCH69 
1.30* 1490 52 SCH69 
1.3* Si 12 GA168 
1.3, S 12 GA168 

10.i3 1.39 a.75 5.07 c.9 0.56 1.3* SlEl 35 
13.CE 1.357 C-742 1.3* si 31 
11.81 1.340 0.764 6.31 1.075 0.804 1.3* 51 31 

1.30+ 1500 52 

1.3, Si 

EOC74 
NEW67 
NEW67 
SC869 

1.3* 52 
1.3* S 
1.3; Si 

EEL66 
BE168 
EAR68 
HA868 

1.3; 1169 Sl 
1.3, 1138 s 
1.31 S 
1.31 5 
1.3* S 
1.3; 51 

MAR66 
SAP.66 
VoRia 
FOR70 
88070 
PIT70 

1.3+ 1224 51 
1.3. 1191 52 
1.37 S 
1.37 s 
1.3* S 

iYAR66 
MA866 
FOB70 
FOR70 
88070 

1.37 981 s 
1.3P 1342 5 
1.3? 1116 5 
1.37 1343 S 

EJECU 
BJE64 
BJE64 
EJE64 

12.E 1.44 0.672 1.3* 91 
12.e8 1.420 0.667 1.38 s2 
12.63 1.454 0.657 1.3; 51 
14.CO 1.598 0.663 1.3* S 
13.C5 1.449 0.652 1.3* Sl 
13.7 1.411 0.637 1.31 1150 Sl 

RAP67 
BEL68 
bEL68 
RAN68 
RAN68 
MAR66 

16.1 1.55* 0.47* 1.3; 1138 5 
19.i2 1 456 

1:41 
0 523 
0:730 

1.3* S 
11.3 6.01 1.07+ 0.832 1.38 Sl 
1l.i 1.449 0.732 1.38 1385 Sl 
14.6 l-422* O-579+ 1.38 1218 Si 
17.06 1.351 O.C27 1.3* S 

111866 
RR070 
PIT70 
IAR66 
MAR66 
EBOlO 

1.31 s2 
1.3* 52 
1.3* s2 

1.307 Sl 
1.307 51 

EEL66 
EEL68 
EEL66 

1.301 Sl 
1.307 Sl 
1.301 Sl 
1.307 51 

BOl71 
BOX71 
80171 
BOY71 
BOY71 
lOI 

1.307 SlP3 
13-c 1.420 0.659 1.3* Si 

12.73 1.401 0.639 1.3* 52 
13.5 1.427 0.564 1.3* 1036 51 
17.2 1.55* a-47+ 1.3+ 1138 s 
14.58 1.361 0.660 1.38 S 

1.3+ s; 
1.3* 1173 52 
1.38 1244 53 

a 
3 

BOY71 
EEL68 
EEL68 
GAB66 
ttAR66 
BR070 

1.3* S a 
1.3+ 1460 51 37 
1.38 1460 Si 37 

PIT70 
UAR66 
BAR66 
BR070 
cm74 
CB174 

1.5* 372 S 
1.3* 1380 51 
1.3+ 1337 sz 
t.3+ 1384 Sl 
t.3+ 1338 S2 

866 SLA59 
la PER63 
la FEE63 
10 tlAL64 
10 81164 

12-t 1.37 0.24 6.5 0.9* a.6* 

ll.El 1.513 0.655 
12.7i 1.476 0.656 
14.57 1.623 0.639 
12.74 1.5C8 0.646 

15.3 1.511 a.537 
16.5 1.55* 0.47* 
15.s 1.563 0.517 
11.3 1.598 0.585 7.7 i.aa* a.901 
16.11 1.498 0.551 
10.2 1.49 0.666 6.0* 1.07* 0.815 

16.2 1.410 a.546 
13.5 1.422* 0.579+ 
16.3 1.416 0.552 
10-i 1.498 O.e72 8.7 i.ao* 0.835 
i6.e7 1.431 a.548 

i0. 1.55* 0.47+ 
t-3 1.816 0.691 
17-f 1.55* 0.47, 
13.3 1.686 a.535 

c.47 1.54 0.66 lo-a* a-91* 0.60* 
7. it 1.6C 0.66 10.0; 0.919 0.609 
6.05 1.68 0.67 lo.a+ c.91* a.608 
t-37 1.46 0.66 lO.O* 0.91* 0.60* 
S.18 1.48 0.66 la.a+ a.91* 0.60* 
13.E 1.26 0.65 10.0* c.91* 0.60* 

la.4 1.57 0.66 io.o* 0.9l+ o-60+ 

12.1 1.36 0.677 6-a* 1.078 0.820 
15.6 1.356 0.592 
13.3 1.4228 0.579* 
16.40 l-UC8 0.579 
14.00 1.52 a.53 7.23 0.75 0.98 
16.C4 1.52 0.51 S-63* 0.984 1.0* 

0.6 
12.14 1.443 0.668 
21.66 1.403 0.552 
12.cC 1.434 0.671 
iO.14 1.379 0.584 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE III. Optical-Model Parameters Deuterons 

SPIN-OBEIT POTEATIAL EC SB FIT UOTE REF. 
vso BSO AS0 

VOL.IIAG. PCTEIIInlL 
! I  RP AB 

NUCLIDE BEERGT BBAL POTBATIAL 

(UEV) v B A 

II 12.6 
T I  12.8 
TX 12.8 
TI IS. 
T I  15. 
T I  15. 

114.2 1.005 0.753 
46.7 1.240 0.791 
7i.6 1.283 C-7(6 
35.84 1.453 0.721 
74.0 I.329 0.7lC 
52.4 1.158 0.854 

SGRF.IUAG. POlEATIAL 
III 6C AL 

5.3e 1.292 0.881 
12.24 I.369 0.673 
18.95 1.324 0.622 
13.66 1.414 0.609 
20 II 
lI:% 

1.333 0.645 
1.448 0.687 

14.90 I.495 0.694 
12.51 1.4cs 0.64E 
17.48 1.39 0.62 
16.56 1.501 0.595 
12.i8 I.442 0.702 

14.65 I.93 0.60 

9.36 1.005 0.753 1.2? P2 12 AA171 
PER63 
PEB c3 
PEA63 
PER63 
EEBCY 

__ .- 
1.3* 1366 52 IO 
1.39 1377 51 10 

1.3* 1472 52 10 
1.3* 1514 Si 10 
1.3* 1504 Sl IO.2 

1.3* Sl 15 
1.3* 51 15 
1.3* S2Pi I6 
1.3* 1281 5 10 

1.3. 1283 5 5 
I .3* S2Pl I6 

1.3* Sl 3 
1.3* sip1 16 
1.37 s2 

1.37 S Ii66 
1.37 S2 

1.37 S H66 
1.3+ 51 
I.38 Sl 
1.3* Sl 
1.3; SI 
1.3* 51 

HAU68 
BAN68 
LOB14 
AIT67A 
ALT67A 
ICH74 

PIT10 
LOB74 
VER70 

EAR64 
PER70 

4611 7.5 
46TI 7.5 
46TI 9.0 
4611 9.15 
46TI 9.15 
46~1 11.0 

83.9 1.158 o.a1* 
112.8 l.O* 0.7e1 
lC2.S I.059 c.att 
83.03 I-175* 0.843 
e9.54 1.175* 0.772 

102.4 1.05* c.ac* 

97.u 1.07* c.755 
103.7 1.05* 0.869 
53. I .15* C.?EO 

41. 1.0* 0.9c* 
93. 1.158 0.715 

ss. 1.c* c.9c* 
88.9 1.15* 0.81; 
E8.0 I.158 0.018 

ee.a 1 .1:,* 0.811 
115.0 1-o* 0.804 
87.8 1.19+ c.e1* 

87.8 1.15* C.818 
100.3 1.05* 0.86' 

87.3 1.15* o.a1* 

87.3 i.is+ 0.810 
103.2 1.05* 0.86? 
SE.5 1.078 0.8C2 

7.0* 0.75r o.s* 

12.05 1.175' 0.772 

7.c* c.75* 0.5* 

116TI 11.8 
46TI 13.0 
G6TI 13.6 

11.5 1.37 0.728 
16-C? 1.38 0.66 
18.5 1.3i 0.te* 

6.0* 1.07* 0.799 
7.01 0.75* 0.5* 

4711 6. 
47TI 13.6 

19.6 1.41* 0.65* 

28.2 I.418 0.65. 

17-c 1.3c o-68* 

48TI 6. 
4BTI 6.0 
48TI 7.0 
48TI 7.5 
4811 7.5 
48TI 8.0 

48TI 9.0 
4811 9.0 
UBTI 10.0 
48TI 11.0 
4811 11.0 
48TI 11.8 

EAR64 
51367 
S-67 
AAN 

17.6 1.44* O.tI* 
16-C 1.&U* 0.61, 
14.45 1.494 0.675 
13.CC 1.410 0.650 
1l.C 1.44* 0.61+ 

BAN68 
SIE67 

17.4 1.44+ 0.61, 

12.;: 1.49 0.17 
15.7 1.44* 0.61* 
16.2 l-44* O.CI* 
15.ii 1.39 0.70 
12-i 1.40 0.117 

I.38 Sl 
1.39 SiP2 I6 
1.3+ Si 
1.3* s2 
1.3+ SiPI 16 
1.3+ 51 3 

SIT67 
LclH74 
SIE67 
SIE67 
LO874 
FIT70 

7.09 0.75* 0.5* 

7.0* 0.75* 0.5* 
6.0* I-07+ 0.802 

4RTI 11.9 
48TI II.9 
48TI 12.0 
48TI 13.0 

104-e 1.049 '0.8C5 
81.4 I.273 0.607 
8E.7 I.I!j* 0.01* 
102.8 1.0s* 0.86* 
53. 1 .I!i. 0.770 
96.9 1.13 0.65 

101.0 1.06 0.8i3 
65.6 0.909 I.066 
lC6.0 0.997 0.916 

95.63 1.071 0.841 
94.36 1.068 0.812 
72.5 1.2's* 0.733 

Il.78 1.444 0.724 

16.E l-44* 0.61* 
lU.CS 1.40 0.15 
18.5 1.29 o-68* 
12.6 1.32 0.76 

5.61 0.70+ 0.401 
5.11 0.708 0.408 

1.3* SlP2 16.15 
1.3+ SiPi 15 
1.3* Si 
1.3. SiFl 16 
1.37 Si 
I .3? SlPl 

1.11* 5 

1.3+ 1613 51 10.2 
1.3. 1599 s 10.2 

Si 12 
51 12 
si 2.3 

1.38 
1.38 
1.3+ 

1.3* 
1.3* 
I .25? 

1.32 
1.3* 
1.3* 
1.3') 
1.3* 
1.3* 

1.38 

1.37 
1.3. 
1.3* 
1.3, 

1.37 
I.37 

1.3; 
1 .3+ 
1.3* 
1.3* 

1.31 
1.3* 
1.3* 
1.3* 
1.3, 
1.3* 

51 2.3 AI1168 
51 2,3 HIS68 
Sl 2 RER70 

5 A66 BAR64 

52 
5 H66.2 HAL62 
53 12 IJAY 

Sl I2 WE”67 

5 H66 BARE4 
52 3 FIT70 
S2P2 16.15 HE172 
S3Pi I5 AS172 
52 VER70 
SlPl EAK74 

S? 12 NAY67 
51 12 UEY67 
Sl 28.3 811368 
51 28.3 ~1~68 

s “66 
I366 

GAR63 
S GA863 
S H66 GARt3 
S 866 GAR63 
S 866 GAR63 
S 866 GAR63 

BE172 
BE172 
SIE67 
LCA74 
PER70 
RAK74 

SO073 
PER63 
EEA63 
NEW67 
NEW67 
81168 

10.88 1.616 0.54i 

7.c; a-75* 0.5* 

5.13 0.7* 0.4* 

4841 13.6 
48TI 15. 

48TX 19.5 13.E3 1.341 0.742 
lU.CE 1.419 0.685 
18.33 1.4CO 0.643 
(i-11 1.291 0.739 
12.45 1.295 0.762 
15.1 1.21 0.739 

48TI il.5 
48TI il.5 
4811 34.4 
UBTI 39.4 
4aTI 52. 

7.75 1.068 0.812 

48TI 52. 70.0 1.25* 0.794 13.i 1.25 0.159 
WTX 52. SC.0 I .0’S 0.85 12.5 1.29 0.76 
48TI 52.0 7V.6 1.2’s* 0.75s i0.C 1.12 0.12 

7.9 l-25* 0.744 
7.9 1.05* 0.85 

49TI 6. 
49TX 11.9 

95. l-O'@ 0.9c* 
IC5.8 I.C'58 0.712 
ea.9 l-2,89 O-6(5 
51.5 1.1,5* O.lf5 

SC.9 1 .I31 o.ace 
96.89 1.0’56 0.840 

29.5 1.41* O-65* 

5.87 I.627 0.557 
10.50 1.468 0.700 

17.c 1.32 0.68* 
10.3 1.465 0.69 
12.C9 1.260 0.774 

Il.ES 1.280 0.171 

5.06 0.70. 0.40* 
4.37 0.708 0.4c* 4911 II.9 

4911 13.6 
49TI 21.6 
4911 34.4 

49TI 3U.4 55.59 1.087 0.8CO 7.37 1.087 0.800 

SOTI 6. lC6. 1.0. c.9c* 
5011 11.8 102.2 1.07+ 0.781 
SOT1 11.9 105.2 1.052 0.816 
50TI 11.9 EC.3 I .287 C.553 
50TI 13.6 so. I-15* 0.8C5 
50TI 15. 108.0 1.05 0.77 

21.2 l-41* 0.65* 

8.94 1.654 0.737 

12.7 1.31 0.150 
IO.57 1.475 0.722 

6.0* 1.07* 0.781 
5.06 0.70. 0.40+ 
4.36 0.701 0.40’ 

4.27 0.7* 0.4* 
17.c 1.33 0.688 
s.e I.348 o.ez* 

SOT1 34.4 SC-Be 1.046 0.879 12.51 1.269 0.770 
50TI 34-U 95.72 1.091 0.7e4 11.7i 1.297 0.771 
50TI 52. 71.3 I-25* 0.713 19.; 1.25 0.119 
50TI 52. es.0 1.05. 0.85i 12.4 1.29 0.76 

8.15 1.091 0.784 
6.64 1.25* 0.733 
7.9 l-05* 0.852 

V 8.01 
V 0.46 
V 8.96 
V 9.45 
V 9.94 

65.37 1.58 0.531 11.59 1.5* 0.531 
65.82 l.S* 0.526 12.09 l.E* 0.526 
65.12 1.5* C.558 14.49 I.9 0.558 
65.71 1.51 0.579 13.92 1.5* 0.575 
63.29 1.5* 0.576 14.79 I.!* 0.576 

14.52 1.5' 0.545 

23.4 1.33 1.39 

V 

V 

10.46 61.53 1.59 o.*us 

27.5 9i.3 1.12 0.85 

7.50 116.8 1.0* 0.78 
7.5 89.1 1.15* 0.81; 
7.5 116.8 1.0* 0.780 

:-: 
Ii.9 
II.9 
17.0 
17.0 

87.1 
llU.4 
103.7 
79.86 
94.6 
97.1 

1.15* 
1.0* 
1.063 
1.285 
1.13 
1.1 

o-81* 
0.796 
0.794 
0.619 
0.74 
0.82 

1.37 1501 S A66 UAl65 

13-C) I.448 0.66, 1.3* 51 DEL67 
14.60 I.522 0.670 1.3* 51 HAN68 
13.Cl 1.448 0.661 1.3+ 51 HAN68 

501 
5ov 
5ov 

5lV 
51v 
51v 
51v 
511 
51v 

51v 27.5 91.80 1.225 0.790 
51v 34.4 56.64 1.061 0.810 
519 34.4 95.71 IeC167 0.8i3 

l&.1(0 1.432 0.15" 
13.16 1.358 0.685 
10.50 1.469 0.788 

1.3* Sl 
1.3* Sl 
1.3, S2P2 16.15 
1.3* 5212 15 
I .3* 1550 51 37 

HA168 
RAH68 
HE172 
SEX72 
CHI74 
CllI74 

9.69 O-70* 0.40* 
5.32 0.708 O-40* 
7.81 0.76 1.73 
5.63: O-98* 1.01 

7.30 1.067 0.823 

9.60 1.673 0.805 
11.60 I.30 0.75 
13.92 1.42 0.66 

;l.ECG 1.392 1.375 
17.14 1.280 0.751 
13.EU 1.306 0.771 

1.3* 1570 52 37 

I.37 1987 53 10 TES65 
1.3* S 31 WE167 
1.3* SI 31 NEW67 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 19% 1975 

TABLE III. Optical-Model Parameters Deuterons 

VDL.IIAG. POlEUTIAL 
Y BY AU 

HUCLIDB EIlERGI EEAL POTEWTIAL 
(IIEV) V B A 

CR 11.15 97.4 0.739 1.132 
CR 11.15 46.2 1.260 0.802 

sax 7.5 83.7 1.15* o.a1* 

50CR 7.5 110.4 1.08 0.778 

50CR 7.5 102. 1.oc* 0.88 

5CCR 9.0 88.03 1.175* 0.683 

5 CCR 10.0 77.32 1.26 0.702 
50CR 10.0 43.98 1.275 0.791 

5OCR 10. 83.3 1.175+ 0.823 

50CR 11.8 97.2 1.07* 0.837 
5ocR 16.4 loo.* 1.054 0.853 

SUEP.I"AG. PDTEATIAL SPIN-OBBIT PDTERTIAL AC SR FIT NOTE REP. 
YD RD AD VSO RSO A.90 

AA164 
ii.27 HAL64 

19.08 1.281 0.609 
15.92 1.434 0.577 

1.3* 1233 S 
1.3* 1314 s 

1.3* Sl 

1.3* Sl 
1.30* Sl 

1.37 1185 S 

1.37 1221 S 
1.3') 1268 s 

1.3* s 

1.3* Sl 
1.3* s2 

1.25* Sl 

1.258 Sl 

1.25* Sl 
1.25* Sl 

I.258 Sl 
1.25* Sl 

1.25* Sl 

1.251 Sl 

1.37 1025 s 
1.3* Sl 

1.3* Sl 
1.3* Sl 

1.31 1192 s 

1.37 1242 s 
1.37 1316 s 

1.31 1392 s 
1.3* S 

1.37 1299 s 
1.31 1343 s 

1.258 1403 S P 
1.25* 1331 s P 
1.3* SZPZ 16 

HA160 

HAR68 
R0868 

AU064 

AND64 
AUD64 

RR070 

PIT70 
PET72 

LRG66 

LEG66 
UC66 
LEG66 

LEG66 
LRG66 

LEG66 

LEG66 
AND64 

19.0 1.469 D.605 

13.09 1.400 0.659 
24.3 1.41 0.64 

10.05 l-735* 0.683 

14.66G 1.107 2.189 

9.976 1.266 2.079 

19.08 1.411 0.603 
13.9 1.42 0.671 

18.24 1.322 0.745 

6.01 1.07* 0.837 

5icR 4.39 69.9 1.25* 0.158 15.05 1.25* 0.158 

52CR 4.53 09.8 1.258 0.546 15.OQ 1.25* 0.546 

52CR 4.69 88.6 1.258 0.489 15.10 1.25* 0.489 

SXE 4.93 90.1 1.258 0.518 15.06 1.25; 0.518 

52CR 5.41 90.3 1.25* 0.546 15.01 1.258 0.546 

52CR 5.72 87.8 1.25* 0.430 15.66 1.25+ 0.430 

52CR 6.02 98.9 1.25* 0.434 

SZCR 6.33 90.2 1.2% 0.518 

saa 7.0 90.99 1.175* 0.714 

52CR 7.5 89.5 l.lW o.a1* 

52CR 7.5 113.1 1.0* 0.796 
52CR 7.50 114.2 1.0* 0.76 

17.72 1.25* O.Q34 

14.97 1.25* 0.518 
9.14 1.735* 0.714 

14.57 1.456 0.698 

13.07 1.356 0.676 
13.2 1.37 0.693 

AND64 
AND64 

AND64 

AND64 
BR070 

AND64 
AND64 

RAY71 
RAY71 

LOH74 

SZCR 8.0 91.01 1.175+ 0.725 

52CR 9.0 91.29 l-175* 0.698 

52CR 10.0 90.76 1.175* 0.696 

52CR 10.0 45.54 1.275; 0.834 
52CR 10. 07.2 1.1758 0.792 

SZB 11.0 79.90 1.358 0.695 

52CR 11.0 91.97 1.175; 0.633 

52CR 11.0 105.7 1.05s o.n5* 

5XR 11.0 66.9 1.217 0.734 

52CR 11.0 106.5 1.0% 0.86, 

52CR 11.8 106.3 1.058 0.86; 

5XR 11.8 55.1 1.186 0.808 
52CR 11.8 106.2 1.051 0.849 

52CR 11.8 101.2 1.07* 0.807 

52CR 11.9 104.3 1.058 0.774 

52CB 11.9 80.06 1.275 0.610 

9.88 l-735* 0.725 
9.6 1.735* 0.69B 

9.53 1.735. 0.696 
9.1OG 1.383 2.044 
17.17 1.402 0.658 

11.85 1.664 0.572 
9.61 1.735* 0.633 

14.9 1.411 0.676 

16.97 1.355 0.649 

5.31 0.75* 0.w 
5.22 0.75* o.u* 

7.0* 0.75* 0.5; 

7.09 0.7s 0.9 

7.53 0.99 0.514 
11.65 0.74 0.461 

6.0* 1.078 0.807 
4.40 0.70* 0.40; 

4.86 0.70; O.VO* 

16.61 1.41 0.63 

13.62 1.46 0.68 

11.15 1.437 D.68 

13.25 1.455 0.698 
13.0 1.41 0.669 
11.80 1.Q57 0.745 

1.3* S2Pl 16.7 Lo874 

1.3* S2Pl 10 GRI70 
1.3* S2Pl 10 GRI70 

1.3* Sl 3 PIT70 
1.3* S2P2 16.15 BE172 

1.3* S3P2 15 BE172 9.92 1.652 0.728 

15. l.QE 0.46 1.31 S ii.56 NAN64 
1.31 SlPl BAR-74 

1.3* S2Pl 14 IRS74 

1.3* 1540 Sl 37 cnx74 
1.3* 1570 sz 37 WI74 

1.3* s2 12 NEu67 

1.3r 52 12 RR1167 

1.31 1281 s 10 AND64 
1.38 S2Pl 16 LOU74 
1.37 1359 s 10 AND64 
1.31 1420 s 10 AND64 
1.3* s 4 BRO70 
1.3* SZPl 16 uJA7U 

1.3* S2~1 16 LOR74 

1.3* Sl 3 PIT70 
1.3: SZP2 16 LOS74 

1.37 s It66 SOB65 

52CR 13.6 65. 1.48 0.46 

5x8 15. 90.6 1.17 0.69 

52CR 15. 103.6 l.OS* 0.87 

52CE 17.0 92.6 1.14 0.75 

5XR 17.0 95.9 1.1 0.82 

52ca 3Q.u 96.23 1.099 0.770 

SZCR 34.4 95.87 1.096 0.789 

11.6 1.34* o.e2* 6.18 0.7* 0.48 

13.99 1.39 0.74 11.88 0.62 O.Ul 

13.30 1.31 0.74 6.59 1.03 1.46 

14.89 1.38 0.68 5.63* 0.98+ 1.0* 

18.15 1.304 0.680 

12.60 1.275 0.783 7.03 1.096 0.789 

SER 9.0 90.76 1.1758 0.710 
53CR 9.0 107.2 1.05+ 0.86; 

53CR 10.0 90.88 1.175* 0.709 

53cR 10.0 46.00 I.2758 0.844 

53CR 10. 07.2 1.175* 0.817 

53x 10.0 103.0 1.05* 0.86* 

9.67 1.735* 0.710 
17.17 1.34 0.70 7.0* 0.75* o-5* 

9.63 1.735+ 0.709 
9.116 1.379 2.059 
17.97 1.412 0.640 

538 11.0 104.7 1.05+ 0.868 

53CR 11.8 101.7 1.07* 0.801 
53CR 13.0 103.0 1.058 0.868 

5XR 13.5 90.9 1 .lS* O-81* 

13.26 1.43 0.76 

14.56 1.39 0.75 

13.2 1.38 0.685 
13.13 1.44 0.77 

18.8 1.34* 0.68* 

7.0* 0.751 0.5* 

7.0* 0.75* 0.5* 

6.0* 1.07* 0.801 
7.0* 0.75+ o.s* 

5QCR 9.0 87.36 1.175; 0.7u7 

SQCR 10.0 87.56 1.175; 0.743 

5QCB 10.0 42.27 1.275* 0.829 
SQCR 10. 65.5 1.175* 0.821 

SQCR 11.8 98.9 1.07* 0.827 

9.61 1.735* 0.747 

9.84 1.735. 0.743 
8.726 1.323 2.267 
17.84 1.366 0.688 

13.4 1.41 0.696 C.O* 1.07* 0.827 

1.37 1362 S IO AUDCQ 

1.31 1441 s 10 AID64 

1.31 1468 S 10 MD64 
1.3* S 4 88070 

I.38 Sl 3 FIT70 

FE 11.15 51.5 1.156 0.979 15.76 1.433 0.658 1.3* 1452 Sl 10 PEB63 

FE 

FE 11.15 

1l.E 

78.5 

96.9 

1.225 

1.107 

0.843 

0.756 

FE 11.15 56.7 

FE 

1.085 

11.8 

0.993 
FE 

96.9 

11.8 

1.11 

58.5 

0.76 

1.10 0.864 

FE 

FE 

11.8 

15.0 

95.5 

59.4 

1.112 

1.105 

0.795 

PE 

0.884 

11.8 53.7 1.105 

FE 

0.897 

FE 

15.0 

11.0 

5 1.9 

58.4 

l.lR5 

1.103 

0.873 

0.836 

24.11 1.399 0.586 
17.7 1.380 0.638 

13.40 1.381 0.718 

19.03 1.325 0.676 

18.02 1.275 0.730 

13.76 1.375 0.713 
13.31 1.353 0.733 

18.02 1.275 0.73 
13.40 1.389 0.712 

13.23 l.U20 0.703 

6.0* 1.258 0.73 

FE 25.9 103.9 1.06 0.82 11.0 1.23 0.96 

FE 25.9 97.90 1.096 0.795 10.95 1.223 0.957 

FE 25.9 99.26 1.086 0.796 10.82 1.215 0.971 

FE 27.5 82.00 1.230 0.796 22.1OG 1.270 i.488 

5.58 1.096 0.795 

1.3* ,410 s 10 PER63 
1.38 1370 s2 10.27 HAL64 
1.3* 1385 Sl 10 PER63 
1.3* 13Q9 s 10 PER63 

1.39 1427 St 10.27 HAL64 

1.3* 1392 s2 10 HAL64 
1.3c 137Q sz 10 HAL69 
1.3* SlP3 30 BAY68 

1.3* 1532 Sl 2 PER64 
1.3* 1576 S 27 PER64 

1.06 1850 s2 10.27 TJ165 
1.3* 1611 S2 27 PER66 
1.39 1616 53 27 PER66 
1. 31 1526 S2 TEES65 

See page 8 for Explanation of Tables 

Atomic Oato and Nuclear Ooto T&&r, Vol. 17, No. 1, ,anuwy ,976 52 



C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE III. Optical-Model Parameters Deuterons 

NUCLIDE ENERGY REAL POTEPTIAL VOL.IHAG. EOTENTIAL SURP.IlAG. POTENTIAL SPIU-ORBIT POTENTIAL RC SR FIL NOYE 
(IIEV) v R A A RY AU YD ED AD vso RSO AS0 

5UPE 7.5 94.5 1.15* o.e1* 
54PE 7.5 117.0 1.0* 0.834 
5UFE 8.0 105.0 1.05* 0. tx* 
54PE 10.0 106.5 1.05, O.R6* 

5UFE 12.0 105.8 1.05* o.w* 
54FE 12.3 105.6 I.09 0.85* 
SUE 12.3 105.2 1.05* 0.85* 
54PE 12.3 105.2 1.05* 0.86* 
5llFE 14.5 92.58 1.1% o..a1* 
54PE 15. 82.1 1.26 0.72 

REP. 

17.60 1.359 0.719 
13.03 1.381 0.665 
15.29 1.94 0.75 
19.98 1.36 0.62 

1.3* 
I.38 

7.01 0.758 7.0* 0.75* ::":* ::3: ii:: :: 

HAN68 
RAN68 
LOA 
LOA 

14.33 1.911 0.70 7.0* 0.758 0.5* 1.3* S2Pl 16 108711 
14.00 1.430 0.695 6.8 o.vo* 0.60* 1.3* S2Pl BR073A 
13.62 1.430 0.708 5.1 O-65* 0.1s* 1.3* S2P2 8807311 
lU.UV I.63 0.69 7.0* 0.75* 0.5, 1.3* S2Pl 16 LOA 
16.55 1.3RU 0.651 1.15* 1499 52 2 HJ068 
14.7 1.36 0.66 6.80 0.85 0.41 1.31 SIP1 BAK71( 

5 WE 17.0 90.6 1.17 0.71 
5 YFE 17.0 97.5 1.1 0.882 
5UFE 34.4 35.80 1.126 O-769 

12.00 1.30 0.78 7.13 0.64 0.71 1.38 1540 51 37 
15.82 1.37 0.66 5.63* 0.98* 1.0* 1.3* 1530 s2 37 

54PE 3u.u 96.67 1.097 0-799 
54FE 52. 72.3 1.2% 0.. 75 
54PE 52. 71.5 1.258 0..75 

11.55 1.208 0.828 
12.25 1.270 0.783 
12.8 1.25 0.75 
13.0 1.25 0.73 

1.3* s2 12 
7.07 1.097 0.799 1.3* 52 12 

1.31 S 28,3 
6.* 1.25* 0.75 1.3* Sl 28.3 

CHI74 
CHI74 
NEW67 
NEW67 
FUN68 
HIN6R 

5 APE 11.8 60.0 I.096 O..RL 12.72 1.388 0.726 6.36 0.829 0.496 1.3* SIP2 10 GR170 
56FE 11.8 105.7 1.031 0.858 15.42 1.391 0.707 8.1 0.928 0.437 1.3* SIP2 10 GRI70 
56PE 12.0 102.7 1.05* 0.85* 16.07 1.38 0.695 5.07 0.9* 0.6* 1.25* 1464 S P SAY71 
56FE 12.3 103.6 1.05* 0.85; 14.39 1.390 0.759 6.5 0.90* 0.60* 1.38 SlPl BR073A 
56FE 12.3 103.9 1.05* 0.05* 14.01 1.383 0.766 0.65* O.lR* 1.3* SIP2 BR073A 
56F~ 12.3 104.3 1.058 0.86* 15.16 1.38 0.74 :::* 0.75* 0.5* 1.3* S2P 16 LO879 

56F~ 14.5 93.18 1.15r o.J31* 
56FE 15. 82.8 1.24 0.75 
56F~ 17.0 VII.8 1.12 0.79 
56FE 17.0 96.3 1.1 0.82 
56FE 30. 92.4 1.13* 0.76 

16.87 1.377 0.667 1.15* 1559 s2 2 
15.3 1.34 0.70 6.80 0.85 o.u1* 1.31 SIP1 
15.30 1.32 0.74 6.60 0.90 1. 16 1.3* 1610 Sl 37 
16.12 1.33 0.72 5.63; 0.98* 1.0* 1.3* 161051 37 
12.34 1.3u 0.78 5.33 0.9 0.606 I.38 SIP1 35 

17.72 1.35 0.76 7.0* 0.75* 0.9 1.3* SIP1 16 

20.u 1.340 0.680 I-Z? 52 15 
13.98 l.UOO 0.790 6.8 o.vo* 0.60* 1.3* S2Pl 
13.79 1.396 0.792 4.3 0.658 o.w* I.34 S2P2 
15.16 1.39 0.76 7.0* 0.75; o.s* 1.3; S2Pl 16 

IUO68 
EAK7U 
CR174 
al174 
Roc74 

57FE 10.0 IOU.2 1.05* 0.86* Loll74 

5tPE 10. 86.55 1.175+ 0.80 
58FE 12.3 103.0 1.05* o.a5* 
5RPE 12.3 103.6 1.05* o.e5* 
5 EFE 12.3 103.3 l.OS* 0.86* 

ICL72 
BR073A 
BRO73A 
LO870 

59:: u.07 13.6 52.9 73. I.58 1.35* 0.682 0.685 
5x0 17.0 104.6 1.05 Cl.86 
5x0 17.0 98.7 1.1 0.82 
59co 27.5 73.35 0.87 1.10 
59cO 27.5 82.00 1.225 0.780 

17.u 1.5* 0.682 
17.G* 1.22 1.9* 
16.10 1.36 0.68 
16.94 1.35 0.68 
17.036 1.28 1.69 
22. IOG 1.275 1.467 

1.51 :2 666 %I62 
1.3* 1069 NE867 

7.47 0.93 1.63 1.3* 1620 Sl 37 a174 
5.63* 0.98* 1.0* 1.3* 1610 52 37 clIn4 

1.31 1551 s 10 TES65 
1.3? 1530 s2 10 TES65 

NI 3.32 60. 1.5* 0.65 
WI 4.07 %l 1.5* 0.65 
WI 11.15 1.237 0.857 
NI 11.15 77.3 1.289 9.763 
WI 11.15 59.8 1.131 0.866 
NI 11.15 51.8 1.237 0.824 

15. 1.5; 0.65 
15. I.58 0.65 

8.35 1.791 0.565 

1.5* 5 "66 

15.09 1.433 0.659 
22.55 1.402 0.603 

16.91 1.378 0.637 

13.8 1.45 0.67 
13.71 1.U63 0.667 

20.70 1.42U 0.608 

1.5* S II66 
1.3r 1380 Sl 10 
1.3* 1366 Sl 10 
1.3* 1320 S 10 
1.3* 1307 Sl 10 

nRLfJ2 
UEL62 
PER63 
PER63 
EAL69 
HAL64 

NI 11.7 56.1 1.17 CI.BB 
II 11.8 53.2 1.202 0.869 
NI 11.8 76.3 1.305 0.746 
NI 11.8 60.5 1.121 0.860 
WI 11.8 56.4 1.16U Il.865 
RI 11.8 79.5 1.274 0.739 

7.59 1.83U 0.537 

1.17 1430 51 10 
1.3* 1432 Sl 10 
1.3* Ill14 Sl 10 

14.14 1.427 0.665 
20.37 1.389 0.625 

1.3* 1357 Sl 10 
1.3* 1396 Sl 10 
1.3* 1396 Sl 10 

WI65 
PER63 
PER63 
HAL6U 
HAL64 
AA164 

NI 11.8 95.0 l.lU 0.80 19.58 1.37 0.64 
WI 13.5 44.8 1.322 0.816 15.65 1.409 0.652 
NI 13.5 70.0 1.378 11.714 25.79 1.403 0.543 

81168 6.08 1.5 0.6U 1.3, SIP3 30 
1.3* 1502 s2 10,28 PER63 
1.3* 1472 s2 IO.28 PER63 

WI 21.6 71.74 1.29 0.7 
RI 21.6 56.6 1.10 0.91 

16.50 1.36 0.68 1.3? S Ii66 BRO62 
1.10 1620 Sl 10 WI65 

6.37 1.119 0.735 1.3* 1689 Sl PER66 
1. 3* 1640 S2 PER66 

14.3 1.37 0.68 
12.63 1.261 0.842 
19.52 1.330 0.683 
15.8 1.41 0.64 
Il.89 1.232 O..SRB 

AI 21.6 96.31 1.119 0.735 
II 21.6 101.4 1.060 0.856 
WI 25.8 58.3 1.04 1.01 
NI 25.9 103.6 1.048 '0.825 

I.04 1670 S3 10.27 TJI65 
6.62 l.OUB 0.825 1.3* 1749 s2 PER66 

5ENI 11.8 106.1 1.079 0.807 
58NI 11.8 54.1 1.210 0.854 
5 RN1 11.8 107.u 1.051 0.850 
5 RN1 11.8 107.0 1.05* O.86* 

16.6 1.35 0.629 
12.83 1.462 0.665 
15.1 1.437 0.730 
15.10 1.4u 0.73 

6.01 1.07s 0.807 1.3, Sl 3 PIT70 
5.61 0.955 0.529 1.3* SlP2 10 GRI70 
9.6 0.870 O.U80 1.3* S2P2 10 GR170 
7.01 0.75* 0.5* 1.3* SIP1 16,7 IOn79 

1.3' 1391 s HAR66 
1.3* 1453 s aAn66 
1.4'1 13U6 5 R66 BOc63 
1.16 1300 Sl 10 TJI65 

58NI 12. 121.7 0.328 l.OOU 
58NI 12. 1lR.U 0.931 1.046 
5 RN1 12.8 67.86 1.90* '0.562 
5BNI 12.8 57.5 1.16 0.82 
5 8111 13.6 72. I.358 0.730* 
5RNI 14.5 93.23 1.158 0.818 

19.1 I.438 0.584 
20.5 1.467* 0.582* 

16.0 1.35 0.63 
17.68 1.22 1.9* 
16.63 1.395 0.654 

11.15 1.2BU 0.850 
16.49 1.170 0.831 
11.0 1.30 0.85 

15.7 1.3U* 0.69* 

15.20 1.34 0.69 
15.57 1.37 0.67 
16.00 1.357 0.734 
16.00* 1.324 0.766; 

14.91 1.5U* 0.562 

27.6 1.10 1.09 

1.3* 1470 s2 NE%7 
1.15* 1532 S.2 2 H7068 

58111 15.0 76.1 0.931 o.wo 
58RI 15.0 98.6 1.105 0.709 

1.3* 1484 52 PER63 
1.3* 1436 52 

:"o 
PER63 

0.89 1590 52 10 TJI65 5RNI 15.0 84.0 0.89 0.85 
58NI 15.0 114.3 1.31 0.53 
58NI 15. 108.5 1.05* 0.65, 

5ENI 17.0 96.5 1.12 0.80 
5RNI 17.0 99.0 1.1 0.82 
5 RN1 21.6 103.5 1.05* o.e5* 

1.37 s2 RER70 
U.88 0.7* o.rr1* 1.37 SIP1 BAFJU 

6.67 0.87 1.62 I.39 1550 Sl 37 cnI74 
5.63* 0.98* 1.0; 1.3* 1560 51 37 CHI7U 
6.84 0.95 0.50 1.3* S2P2 GR170 
6.88 0.958 0.50* 1.3; S3P2 GRI70 5RNI 21.6 102.0* 1.05* 0.851 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE III. Optical-Model Parameters Deuterons 

roI.I”*G. POlENTIIL 
N RN II” 

NUCLIDB ElEBGT BEAL 
(IEV) v 

25.9 51.2 

21.5 53.9 

POTENTIAL 
B A 

1.14 0.83 
1.101 0.978 
1.23U 0.776 
1.027 1.039 
1.227 0.780 

S”RP.1 lli 
ND 

PG. POT 
ND 

1.39 
1.437 
1.404 
1.33 
1.309 

ENTIBL 
AD 

0.68 
0.600 
0.559 
1.539 
1.394 

SPIN- 
“SO 

ORBIT PI 
BSO 

ITENTIAL 
AS0 

SR PIT NOTE REP. 

5 8NI 

58NI 
5 6NI 
58NI 
5 BNI 

27.5 61.6 
27.5 60.69 
27.5 82.27 

13.6 
16.51 
23.119 
16.076 

22.llG 

5 BRI 52. 70.4 1.25* 0.742 14.0 
SBNI 52. 93.1 1.051 0.845 12.2 
5 8NI 80. 66.5 1.25* 0.731 15.26 
5 EN1 80. 81.42 1.05* 0.85 13.41 

1.14 

1.3* 
1.3* 
1.31 
1.31 

1.3* 
1.3* 
1.3s 
1.3* 

1620 53 10, 27 TJI65 
1654 SZ 10 PER63 
1641 52 10 PEB63 
1512 S 10 TES65 
1494 SZ 10 TEs65 

Sl 28.3 SIN68 
s2 28.3 SIN68 
Sl 10 DUH7 1 
Sl 10 CUWl 

913 Sl 
52 

1078 Sl 
SlPl 
SIP2 16 

1301 s2 

ELN67 
COS66 
E&N67 
SC868 
LOH7 4 
8167 

6 ON?. 
60NI 
6 CNI 
60NI 

1.3* 0.73r 
1.00* 0.959 
1.3+ 0.73* 
1.05* 0.86' 
1.05* 0.86* 
1.3* 0.73* 

1.24 
1.33 

0.714 
0.735 

7. 1.25* 0.742 
6.8 1.05* 0.845 
4.63 1.29 0.664 
9.46 1.194 0.989 

1.09 D.862 
1.026 0.972 

21.95 
24.7 
22.00 

16. 14 
16.26 

21.28 

1.34* 0.651 
1.41 0.655 
1.34+ 0.65* 
1.37 0.72 
1.37 0.74 
1.34* 0.65+ 

1.38 0.73* 21.91 1.34* 0.65* 
1.058 0.86* 19.21 1. 32 0.69 
1.05* 0.86* 18.66 1.33 0.70 
1.07* 0.866 15.7 1.42 0.644 

60NI 12.00 75.40 1.3* 0.73* 
6 ‘NI 12. 121.6 0.931 1.046 

CON1 12. 82.9 1.217 0.855 
6 CNI 12.3 107.0 1.05* 0.85* 
6CNI 12.3 107.4 1.05* 0.85* 
6 ON1 12.3 107.6 1.0% 0.868 

20.40 
20.4 
25.0 
13.79 
13.62 
14.36 

1.34; 0.65* 
1.467* 0.582* 
1.427 0.546 
1.410 0.750 
1.408 0.748 
1.40 0.73 

6.87 83.78 
7.5 104. 
7.88 61.85 
8.9 112.9 
8.9 111.2 
9.89 78.86 

10.86 78.32 
10.9 kl0.B 

10.9 110.2 
11.8 102.7 

1.3* 
1.3* 
1.3* 
1.3, 
1.3; 
1.3* 

7.0* 
7.0* 

0.75: 
0.75: 

0.40* 
0.5* 6 ONI 

6CNI 

60NI 
6 CNI 
6 ONI 
6ONI 

1.38 0.58 
1.35; 0.730+ 
1.0% 0. es* 
0.926 1.072 

::z" o-987 1.10 

1.098 0.839 
1.079 0.816 

1.1% 0.01* 

1.3* 
1.3* 
1.3, 
1.3, 

1377 s2 
1356 SlP2 

EN67 
SC”68 
LUt174 
PIT70 

5.5, 0.75* 0.408 
7.0+ 0.75; 0.5* 
6.0* 1.07* 0.866 

SZP2 16 
Sl 3 

1.3* 1437 s2 
1.31 1480 S 
1.3, lU27 S 
1.3.4 SlPl 
1.3* SIP1 

1.3* SlPl 16.7 

1.47 
1.3* 
1.3) 
1.3* 
1.3* 
0.87 

1264 S 1166 
1529 52 

SIP, 
1709 Sl 10 
1714 s2 10 
1710 s, 10 

52 12 
Sl 12 

1539 s2 2 

ELN67 
HA866 

SAR66 
880738 
BR073A 

Lou74 

BUD63 
NE,,67 
EAK74 
PER63 
PER63 
TJI65 

NE"67 
HEY67 

MO68 

6.1 0.90* 0.60* 
4.3 0.65* 0.19* 
7.01 0.75* 0.5; 

60NI 
6 CNI 
6ONI 
60NI 

12.8 73.8 
13.6 72. 
15. 109.8 
18.1 73.5 
18.1 126.9 

19.0 1.38 0.58 
17.w 1.27 1.9* 
15.8 1.34 0.69 
14.51 1.451 0.710 

5.12 0.78 0.41* 

6 CNI 
6ONI 

18.09 
14.9 

1.383 
1.41 

0.707 
0.70 18.1 83.3 

6 CNI 34.4 96.15 
6CNI 34.4 96.63 

6lNI 14.5 94.57 

12.35 1.274 
13.47 1.282 

18.68 

0.781 
0.782 

1.3* 
1.3* 6.45 1.079 0.816 

1.343 0.661 1.15; 

1.3* 
1.3* 

1.3* 
1.15* 
1.158 

6281 12. 87.9 
62NI 12. 126.3 
6281 13.6 72. 
62NI 14.5 93.26 
62NI 14.5 93.00 

1.162 0.931 
0.931 1.046 
1.35* 0.730* 
1.15* 0.01* 
1.15; 0.81* 

62NI 15. 111.4 1.05* 0.85* 

6 iN1 17.0 114.5 0.90 0.90 
62N'I 17.0 99.9 1.1 0.82 

64NI 
6481 
6 UN1 
64NI 
64NI 
64NI 

12. 

15. 

126.0 

112.4 
17.0 99.0 
17.0 

12. 

99.9 

124.0 

52. 7 1.5 
52. 

13.6 72. 

93.5 

1.05* 0.95+ 
1.10 

0.910 

0.82 
1.1 

1.084 

0.82 

0.931 1.046 
1.35; 0.7309 

21.0 
20.5 
17.G* 
17.83 

18.00 

1.480 
1.467* 
1.27 
1.383 

0.582 
0.582* 
1.9* 
0.663 

0.68* 

1545 s 
1512 S 

1556 S2 
lS%S s2 2 

MAR66 
MAUL866 
NE167 
HJc68 
Iv068 1.34* 

15.9 1.34 0.69; 5.97 0.7* 0.41* 1.37 
15.00 1.35 0.72 8.88 0.62 1.72 1.31 
16.57 1.32 0.70 5.63* 0.90* 1.0* 1.3* 

20.4 1.402 0.575 
19.5 1.467* 0.5e.2* 

17.61 1.27 +.9* 
14.9 1.34* 0.69* 
14.10 1.36 0.73 
16.03 1.34 0.68 

1570 S2 27 

SlPl 
1660 Sl 37 
1610 Sl 37 

1553 s 
1525 5 

1.3* 
1 . P 
1.3* 

BAR7" 
CHI74 
CHI74 

6.63 0.78 0.41* 
7.07 0.94 0.42 
5.63* 0.98+ 1.W 

1.31 

1.3* 
1.39 

1582 S2 
SlPl 

1700 51 37 
1630 52 37 

.YAR66 
18866 
NEa67 
BAR74 
CR174 
‘2,174 

1.258 0.783 14.1 1.25 0.774 6.74 1.258 0.783 1.3* s2 28.3 "IN68 
1.058 0.898 13.1 1.33 0.864 6.7 1.05* 0.098 1.3* 53 28.3 A11168 

6YWI 
64WI 

C” 
co 

4.07 55. 1.5* 0.65 
10.9 60.6 1.111 0.971 
10.9 89.5 1.159 0.898 
10.9 64.7 1.065 0.987 
11.8 58.5 1.153 0.879 
11.8 90.7 1.172 0.822 

15. 1.5, 0.65 

22.6 1.27 1.61 

26.0 1.24 0.54 

16. 1.49 0.56 

1.5* 

1.3* 
1.3* 
1.3* 
1.3* 
1.38 

1.3* 
1.3. 
1.38 
1.3* 
1.3* 

S H66 SLA59 
1514 81 10 PER63 
1534 Sl 10 PEB63 
1517 Sl BAL6U 
1476 SI 10 PEE63 
1468 Sl 10 PEB63 

1476 St 10 “ALCY 
1468 Sl 10 "AL64 
1722 52 10 PEB63 
1696 51 27 PEB64 
1503 Sl 2 PER64 

1709 s2 10 
1770 Sl 

1735 s2 
1642 S tl66 

1523 5 
1490 s 

S S66 
1553 s2 
1590 s2 2 

S 31 
Sl 31 

1533 s 
1505 s 

5 H66 
157? 52 

1675 SZ 

S 31 
51 31 

PER63 
PER66 

PER66 
HAP65 

lmR66 
MB66 
lAA64 
NE1167 
MO68 

HEY67 
NEW67 

MB66 
!!A866 
8At164 
NE867 

TES65 

NE1167 
NEW67 

14.40 1.468 0.709 
18.81 1.470 0.667 
14.45 1.457 0.711 
13.32 1.434 0.708 
18.34 1.410 0.661 

CO 
‘II 
CO 
C” 

CO 11.8 60.6 1.133 0.868 
CU 11.8 95.1 1.142 0.809 
CU 15.0 73.3 0.982 1.118 

13.16 
17.58 
14.70 
13.52 
13.73 

1.414 
1.377 
1.409 

0.716 
0.686 
0.710 
0.702 
0.730 

C” 15.0 64.9 1.080 0.976 
CO 15.0 83.5 0.918 0.952 

21.6 68.3 
21.6 107.8 

21.6 102.8 

27.5 63.0 

1.459 
1.336 

co 
co 
CO 

0.984 1.049 
1.039 0.819 
1.055 0.892 

1.23 0.76 

1.077 0.969 

0.931 t.046 
1.24 0.54 
1.35* 0.735 
1.158 0.81* 

17.15 1.373 0.668 
13.00 1.321 0.799 

21.06 1.348 0.676 

1.3+ 
1.3* 

1.3* 
1.31 

7.25 1.039 0.819 

CO 

63cO 12. 100.0 
6x0 12. 125.9 
63CO 13.6 96.0 

63CU 13.6 74. 
6Etl 14.5 95.23 

19.2 1.483 0.602 
20.7 1.467' 0.5828 

17.6; 1.27 1.9* 
17.u9 1.364 0.687 

1.3* 
1.39 
1.37 
1.3. 

1.15* 

63CO 34." 95.66 1.097 0.830 
63C0 34.4 96.67 1.093 0.838 

6X0 12. 118.5 
65CU 12. 124.6 
65CU 13.6 6”. 
6%" 13.6 75. 

0.954 1.049 
0.931 1.046 
1.49 0.56 
1.35* 0.730 

15.38 1.322 0.782 
13.99 1.306 0.80" 

1.3* 
1.3, 7.40 1.093 0.838 

19.8 1.U80 0.588 
19.8 1.467* 0.582, 

17-w 1.27 1.9* 

1.3* 
1.3* 
1.31 
1.3* 

1.3? 

1.3* 
1.3* 

65cU 27.5 83.00 1.235 0.805 22.606 1.290 1.569 

65CU 34.4 94.74 1.082 0.878 16.98 1.333 0.767 
6920 34.4 95.92 1.101 0.839 15.17 1.293 0.802 7.35 1.101 0.839 

See page 8 fc )r Explanatic )n of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE III. Optical-Model Parameters Deuterons 

SPTU-ORBIT POTEUTIAL BC SB PIT UOTE IOL.IllAG. POlE NTIAL 
N BY AU 

15.9 1.5* 0.611 

WUCLIDB ENERGY BBAL POTENTIAL SOEP.IIAG. POTENTIAL 
YD BD AD 

14.29 1.371 0.761 
19.17 1.354 0.715 

13.98 1.348 0.774 
18.10 1.297 0.767 

13.86 1.371 0.714 

REP. 
vso BSD AS0 

1.3* 1451 Sl 10 

1.3* 1444 Sl 10 
1.3* 1460 Sl 
1.3* 1460 Sl :o" 

1.57 S R66 
1.3* 1560 Sl 2 

PER63 
PER63 
EAL64 
HAL64 
%I62 
PER64 

16.42 1.345 0.709 
14.14 1.297 0.615 

20.32 1.307 0.736 
14.0 1.35 0.75 

14.60 1.283 0.802 

7.19 1.028 0.8UO 

6.90 0.986 0.883 

1.3; 1732 S2 
1.31 1804 Sl 

1.3; 1765 52 
0.96 1790 s3 10 

1.3; 1805 52 

1.15+ 1581 S2 27 

1.3* SP 16 

PER63 
PER66 

PER66 
TJI65 
PER66 

19.25 1.273 0.719 

lU.76 1.35 0.73 

HJO6B 

13.71 1.41 0.76 
15.52 1.35 0.75 
19.25 1.273 0.719 

7.0* 0.75* o.s* 
7.0* 0.75; 0.5* 
7.0* 0.758 0.w 

14.10 1.35 0.75 
17.U2 1.32 0.68 

16.9 1.128 0.81 
13.33 1.02 1.025 

1.3: S2Pl 16 
1.3* S2Pl 16 
1.15* 1606 s2 

7.20 0.92 0.28 1.31 1700 Sl 
5.63* 0.98* 1.08 1.3* 1630 S2 

2 

37 
37 

ii 

LOU74 
LOB74 
LO874 
Ii7068 

CH174 
CH174 

5.54 1.25 1.22 
u.47 1.47 0.952 

1.3; Sl 
1.3+ Sl 

DUB71 
DlJA71 

21.6 1.25 0.70 1.3; Sl HEX69 
18.1 1.21 0.73 1.3* Sl HEY69 
18.6 1.34* 0.65* 1.25* s2 KAT73 

23.96 1.276 0.720 

19.52 1.320 0.692 

1.51 867 S 
1.51 

1.15; 1634 :2 

1.15* 1663 S2 

U66 
ii66 

HIN62 
PUIb4 
81068 

87068 

11.01 1.501 0.794 
12.56 1.45 0.75 

1.3* 1719 s2 27 HAL64 

1.37 S H66 JAB65 

l.S? 1916 S A66 RIG60 
1.51 1786 S H66 AOD61 

10.46 1.35 0.76 6.35 1.15; o.a1* 1.308 52 HAB70 

8788 6. B5.4 1.272 0.679 18.39 1.236 0.677 1.27 s2 
87BB 6. 94.8 1.15* o.a7+ 22.8 1.34* 0.68~8 1.15+ 52 

To871 

YQB71 

8658 13.6 76.5 1.35* 0.700 15.56 1.26 1.9* 1.31 1521 s2 
BBSB 7.0 96.05 1.15. 0.792 20.1 1.41 0.699 1.30* Sl 

ROE69 

COs68 

14.15 1.33 0.616 1.38 1452 Sl 
1.3* 1245 S2 
1.3* 1315 s2 

PER64 
%N65 
EL1165 

15.06 1.27 1.9; 

13.30 1.35 0.69 
15.47 1.32 0.66 

7.28 1.05 0.51 
5.638 0.98* 1.0, 

1.31 1490 53 

1.38 1670 Sl 

891 52. 97.0 1.05* 0.924 15.5 1.34 0.696 
89Y 60. 96.1 1.05* 0.86* 12.5 1.21 0.91 
89Y 77. 85.1 1.058 0.86* 13.1 1.10 0.95 
891 80. 71.58 1.25* 0.796 18.01 1.13 0.819 

89Y 80. 85.73 1.05+ 0.952 14.55 1.14 0.884 
89Y 90. 80.6 l.OS* 0.86: 13.8 1.09 0.96 

2:: 
1.05* 0.924 

0.90 0.87 
11.8 1.10 0.97 

6.39 1.34 0.55 

12.26 1.18 0.844 
11.8 1.11 0.96 

1.3; 1600 S2 

1.3* s2 
1.27 s2 

1.27 Sl 
1.3* Sl 

1.3; Sl 
1.21 Sl 

10 

10 

2 

2 
2 

37 
37 

:B 

20 
10 

10 
28 

10 

10 
10 
10 

10 

10 

10 
10 
10 

10 

KOB69 

CHI74 
CH174 

Ii11168 
ABE73 
HBE73 
DUB71 

WA71 
BBE73 

10.55 1.296 0.812 

18.39 1.236 0.677 
9.34 1.307 0.859 

12.34 1.178 0.929 

12.12 1.260 0.863 

PEB63 
PER63 
EAL64 
tlAL61) 

SLlI65 

FOE67 

ZB 15.0 68.1 1.098 0.911 11.66 1.404 0.682 
ZB 15.0 98.1 1.127 O.BU8 14.87 1.394 0.655 
ZB 25.9 66.3 1.07 1.01 16.3 1. 36 0.64 
ZR 25.9 95.1 1.14 0.88 20.8 1.36 0.64 
ZB 25.9 100.8 1.099 0.835 13.14 1.394 0.747 6.53 1.099 0.835 

1.3* 1319 Sl 

1.38 1237 Sl 

1.3* 1383 Sl 
1.3* 1404 Sl 

1.2* 51 

1.31 1407 Sl 

1.3* 1572 Sl 
1.38 1595 51 
1.07 1900 s2 

1.14 1900 s2 

1.3* 1956 Sl 

PER63 
PER63 
TJI65 

TJI65 
PEE66 

6.54 1.774 0.716 
15.95 1.398 0.708 
15.95 1.39* 0.708 

5.28 1.919 0.7(19 

6.66 1.91 0.83 
15.95 I.398 0.70* 

7.0* 0.758 0.58 

1.3* 
33 1.3* 2' 1 

1.3* s2 1 

1.3* SlP2 33 
1.3; SlP2 16 

19.91 1.186 0.65; 

21.17 1.046 0.65* 

10.94 1.43 0.80 
9.26 1.50 0.07 
11.68 1.35 0.78 

1.3* s2 1 

1.33 52 

KNO73 
CLA7OA 
‘2 A7OA 

KNO73 
LO874 
aA7oA 

7.2 1.235 0.651 1.23 s2 
7.0* 0.75* 0.5* 1.3* S2P2 16 
7.0* 0.75* 0.9 1.3* S2Pl 16 
11.85 0.84 0.46 1.3* S2P2 14 

llIC69 

UC69 
LO874 

LOB74 
IRS74 

(nEV) V El A 

ZN 1l.E 65.1 1.097 0.851 

ZN 11.8 103.3 1.083 0.835 

ZN 11.a 65.9 1.095 0.824 
ZN 11.8 103.6 1.096 0.771 

ZN 11.9 58.4 1.58 0.611 

ZN 15.0 95.1 O.BU 1.054 

ZU 21.6 61.6 1.071 0.973 

Zll 21.6 109.7 1.028 0.840 

ZN 21.6 106.5 1.038 0.886 

zu 25.9 71.9 0.96 0.99 

ZN 25.9 114.9 0.986 '3.883 

66211 14.5 96.23 1.15* O.tll* 

6ez~ 9.0 116.8 1.05; 10.86* 

6821 11.0 112.5 1.09 0.868 

6BZN 13.0 111.8 l.OS* 11.86* 

68ZU 14.5 96.23 1.15+ o.a1* 

68211 17.0 107.2 1.06 0.84 

CEZN 17.0 100.5 1.1 0.82 

6EZN 80. 68.03 1.25* 0.712 
68ZU 80. 87.15 1.05* 0.838 

72GE 8.0 

7iGE 8.0 
74~E 6.02 

96.3 1.25 0.70 

68.8 1.21 0.73 
74.0 1.208 0.70* 

76~~ 7.8 75.8 1.48 0.55 

76~~ 9.84 65.0 1.u2 0.546 

76S.B 14.5 94.3u 1.15; o.e1* 

B2SE 14.5 94.30 1.19 o.e1* 

RR 10.95 

KR 11.6 

KB 19.0 
KB 19.5 

8618 10.75 

114.2 0.688 1.281 

85.0 0.918 1.16 

35. 1.58 0.6 

35. 1.6* 0.52 

98.53 1.15; 0.81: 

Y 15.0 

I 15.0 
Y 15.0 

89Y 13.6 

891 17.0 
89I 17.0 

52.2 1.321 0.706 

55. 1.338 0.57 

80. 1.338 0.56 

73.5 1.35* 0.685 

98.2 1.14 O.Bl 
103.7 1.1 0.82 

ZN 11.8 60.4 1.226 0.733 

ZB 11.8 85.4 1.272 0.679 
ZB 11.8 63.0 1.191 0.725 
ZB 11.8 90.6 1.226 0.643 

28 11.8 92.12 1.2* 0.681 

28 11.8 87.84 1.27r 0.565 

9OZB 5.5 94.80 1.2w 0.56 
9OZB 6.25 88.0 1.28 0.72 
9CZR 7.4 85.6 1.28 0.72 

9OZB 9.0 89.41 1.20* 0.55 
9CZB 9.0 102.6 1.05* 0.86* 

9ozu 9.11 83.5 1.28 0.72 

90ZB 11. 

90ZB 11. 
9OZB 11.0 

90ZB 13.0 
9OZB 15. 

81.13 1.327 0.658 

94.71 1.235 0.65* 

112.4 1.058 108.7 1.05* ",:",",: 

112.9 1.058 0.85 

16. 1.48 0.55 
15.98 1.42 0.548 

15. 1.5* 0.6 
9.5 1.6* 0.52 

12. 1.33; 0.57 
li. 1.33* 0.56 

8.81 1.527 0.985 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954- 1975 

TABLE III. Optical-Model Parameters Deuterons 

VOL.IIAG. PCTEATIAL SCRV.IRAG. POTERTXAL SPIR-ORBIT POTLRTIAL RC SR EIT NOTE REP. 
II RQ AU PI: RD At v.90 MO AS0 

!WCLIDR BRERG, REAL POTEUTIAL 
IUEV) v R A 

i4.e 1.41 0.59 1.3* 1726 S 866 SAT65 
id.5 1.38 0.58 1.3* 1706 S A66 SAT65 
14.sc 1.34+ 0.68* 4.7 1.0' o.s* 1.25* 1795 s P SAY71 
15.54 1.315 0.668 4.98 1.0* 0.5; ,.9* 1718 5 F 11171 
15.8 1.357 0.665 12.76 1.105 0870 1.3* 1901 5 866 SAT65 
12.28 1.3 0.861 5.33 0.77 0.935 1.3* SlPl 35 ROC74 

90ZR 21.4 58. 1.18 0.90 
90ZR 21.e 85. 1.25 0.7c 
9OZE 21.0 95.82 1.15* O.El* 
90ZR 21.4 91.98 i.iee 0.732 
902x 26. 99.8 1.105 0.870 
9oza 28.8 9E.0 1.13, 0.825 

QOZR 34.9 97.01 I.106 0.839 
90ZR 34.4 97.99 i.09e o.ec6 
90ZR 39.4 89.30 I.179 c.748 

12.01 1.289 0.821 I.38 52 12 NEW67 
12.26 1.310 0.813 6.75 1.098 0.806 1.3* Sl 12 LIEU67 
13.28 1.324 0.761 2.74 0.877 0.6Y3 1.3* S 23.12 VOS72 

12.88 1.263 0.E6.2 1.3* 
13.52 1.207 0.817 6.53 1.093 0.800 1.3* 
13.10 1.304 0.796 3.59 0.399 0.662 1.3* 

52 12 NEW67 
Sl 12 NEY67 
C 23.12 SOS72 

9128 34.4 47.U2 1.119 0.747 
91ER 34.4 98.53 1.093 o.eca 
9lZR 3u.4 97.57 1.113 a.775 

92ZR 6.25 88.61 1.278 0.721 15.e5 1.29* 0.747 
92ZR 6.25 99.0 1.15; O-61* 5.9e 1.68 O.EO9 4.78 ,.15* 0.61* 
92ZR 7.5 87.08 I.278 0.7i* 15.e5 1.29* 0.797 

92ZR 11.0 02.77 1.278 0.7i* is.85 1.29* 0:7u7 
9228 2l.U :A: 1.15 0.99 15.2 1.40 0.61 
92ZR 21.4 1.20 0.81 r9.e 1.37 0.57 

12.54 1.268 0.828 1.3* S2 12 HEY67 
12.70 1.280 0.827 6.17 1.099 0.818 1.3* Sl 12 NEW67 
11.72 1.162 l.OlU 4.36 1.39U O-61(9 1.3* S 23.12 PCS72 

1.00 0.66 
1.36 0.65 
1.236 0.778 
1.250 0.815 7.00 1.091 0.834 

1.28 S2 1 CLA70B 
1.158 52 CLA708 
1.28 52 1 CL1708 
1.28 52 1 CLA7OB 
1.3* 1779 5 866 SAT65 
1.3* 1760 S A66 SAT65 

9228 3u.u 97.93 1.102 0.845 
92ZR 39.4 97.92 I.099 0.818 
92ZR 34.U loo.39 1.077 c.83e 

94ZR 21.4 65. 1.10 0.9E 11.1 
94'Z.R 21.4 99. 1.12 0.87 17.2 
945% 34.4 57.35 1.082 0.896 17.54 
94ZR 34.4 97.74 I.091 0.83 IS. i8 

1.3* 1863 S H66 SAT65 
1.3* 1843 5 A66 SAT65 
1.3* 52 12 NEW67 
1.38 51 12 WEY67 

1.3, Si 12 NEW67 
1.3* 51 12 NER67 

96ZR 34.U 97.04 1.077 o.esi 17.91 1.281 0.778 
9628 34.4 97.92 i.oee 0.8uc 15.19 1.245 0.820 7.50 1.088 0.81)0 

10.83 1.305 0.755 1.3* 1195 Sl 10 PEB63 
TR.2 1.24 0.661 1.3* 1135 51 10 FER63 

RB 11.8 71.0 
RE 11.8 95.5 
NB 11.8 69.6 
NB 15.0 56.9 
NB 15.0 85. 

93NB 11.8 69.1 
9318 11.8 112.5 
93m 11.8 113.5 
9318 11.8 110.8 

93118 13.6 73.5 

9388 17.0 99.0 
9388 17.0 103.4 

9388 34.9 98.62 
93NB 3Q.U 98.05 

1 .I29 0.754 
.201 0.6E7 
A;; ;.y; 

'I 

1 .30* 0:5; 

1 -165 0.8C7 
I -060 0.847 

.05* o.Ec* 
.05* 0.86$ 

1 .35+ 0.715 

1 
1 

1 

:1 12 o.eu 
O.Ei 

.094 0.8Cl 
.087 0.833 
.25* C.71e 93NR 52. 75.3 : 

93118 52. 97.1 1.05* 0.893 

lO.it 1;162 0.810 ,.3* 1241 51 HAL64 
13.56 1.324 0.672 1.3* 1467 51 2 PERLU 

12. l.IC* 0.56 1.3* 1260 Si 2 ELN65 

12.9 1.366 O.BOU 9.74 0.800 o.uoo 
13.; 1.391 0.719 13.05 0.766 O.l(Ul 
12.ee I.393 0.735 13.01 o.e4* 0.46* 
11.116 1.45 0.79 7.0; 0.75* 0.5* 
17.06 1.27 1.98 

16.70 1.31 0.69 5.63 I.42 1.20 
15.67 1.30 0.70 5.63* 0.98* 1.0s 
14.ti 1.282 0.829 
la.31 1.263 0.619 
11.7 1.25 
15.5 1.28 

1.3' SiP3 68170 
1.3* SlF3 GRI70 

1.3* SP GRI.70 
1.3* SiP2 16.7 lCH74 
1.3, 1513 52 KOR69 

1.3* 1600 51 37 cl3174 
1.3* 1640 Si 37 CAX74 
1.3. s2 12 NBY67 
1.3* Sl 12 NER67 
1.3* s2 28.3 HI1168 
I.38 52 28.3 SIN68 

15.0 68.1 1.119 0.9i7 14.6* 1.359 0.688 1.3* 1591 s, 2 PER611 

15.0 85. 1.33* 0.6C 14. 1.338 0.60 1.3* 1399 53 2 ELNtS 

;.;;: 1523 
1:37 

Sl 52 2 
1518 s2 

1.15; 1672 S2 
1.38 lee0 si 37 
1.38 1850 51 37 

HJ068 
TAR73 
ROR69 

HJ068 

CH174 
CHI74 

9210 14.5 95.40 1.15+ o-al* 
9210 27.14 87.1 1.23 0.7iq 
96SO 13.6 72.0 1.358 0.715 

10010 14.5 96.05 1.15* 0.81+ 
1ooeo 17.0 110.0 1.04 O.Et 
10010 17.0 101.2 1.1 0.82 

W& ;.;;3 0.681( 

17:CG 1.27 
0.667 
1.9* 

20. li 1.242 0.778 
15.50 1.27 0.85 5.64 0.99 1.00 
16.CC 1.25 0.811 5.63* 0.98* l-O* 

17.56 1.27 1.9' 1.31 1521 Si RCR69 RU 13.6 70.5 1.35* 0.735 

1.3) 1225 51 10 FER63 
1.3' 1199 51 IO PER63 
1.3* 2028 51 10 PER63 
1.39 1981 Sl 10 FER63 
1.3* 1660 51 2.27 PER64 

RR 11.8 50.5 1.350 c.61e 
RR ii.8 77.0 1.307 0.630 
RR 15.0 78.5 0.996 1.03t 
RR 15.0 110.5 1.028 0.973 
AR 15.0 71.3 1.146 0.911 

17.99 1.222 0.795 
i2.CU 1.225 0.728 
12.Ci 1.453 o-e77 
15.11 1.409 0.853 
16.16 7.383 0.7 

,.3* 1793 si 10 FER63 
1.32 1747 52 10 EBR63 

1.39 53 3 RIB68 
1.3* ST 3 AIN 

RR 21.6 63.6 1.130 0.862 
RR 21.6 94.2 1.160 0.778 

103RR 52. 75.5 1.258 0.61 
103RH 52. 98.3 1.05* 0.9c3 

la.26 1.283 0.705 
i5.iO 1.230 0.676 

13.c 1.25 0.87 6.9 1.25* 0.68 
16.e 1.35 0.677 6.1 1.05' 0.903 

il.36 1.215 0.745 
i7.iC 1.213 0.617 
s-97 1.47 0.908 

,.3* 1218 51 10 PER63 
1.3* 1173 Sl 10 PER63 
1.3* 2035 Si 10 PER63 
1.3* 1993 52 10 Em63 
1.38 1678 Sl 2.27 PER64 

PD 11.8 66.2 1.128 0.843 
PD 11.8 77.7 1.322 0.6Eq 
PD 15.0 68.1 1.114 0.86@ 
PD 15.0 103.2 1.093 C.85C 
PD 15.0 71.3 1.146 0.911 

_. 
12.41 iko9 0.904 
lft.EO 1.353 0.771 

IOSPD 15.0 76.3 1.032 0.974 16.e 1.353 0.771 1.37 S R66 SOR65 

105PD 17.0 109.1 1.07 0.88 15.40 1.32 0.80 6.95 1.06 0.64 1.3* 1840 Sl 37 CtlI74 
105PD 17.0 101.2 1.1 0.Bi 16.30 1.27 0.81 5.63* 0.98* I.08 1.3* 1780 51 37 CEI7U 

AG 11.0 47.1 1.324 0.716 il.96 1.271 0.691 1.3* 1186 Sl 10 PER63 
AG 11.8 19.6 1.29? 0.664 HO.46 1.206 0.661 1.3. 11$7 s1 10 FE863 

A0 11.8 90.5 0.94 o.ee9 16.38 1.229 0.830 1.38 12U3 51 6.10 81164 
AG 11.8 114.2 1.035 0.791 il.30 1.186 0.817 1.3. 1240 Sl 6.10 811164 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE III. Optical-Model Parameters Deuterons 

SPIE-CABIT POTENTIAL EC SR EIT NOTE REF. 
vso BSO AS0 

FOL.IRAG. PCTBNIIAL SURE.ISAG. POTBNTIAL 
BF AU WE BD IIt ! I  

13. 

16. 

11. 

20.01 
17.1 
17.79 
iO.80 
iS.iS 

I.339 0.60 

1.397 o.e95 

1.358 0.791 
1.356 o-e10 
1.31 0.79 
1.368 0.510 

10.61 1.270 0.704 
is.47 1.220 0.680 
17.7 1.28 0.71 

19.6 
21-e 
is.0 
il).COG 

1.33 0.66 
1.307 0.662 
1.283 0.660 
1.189 1.921 

ll.Ej 
15.12 

1.27 0.57 

11.6i 
15.12 

1.t 0.56 

1.5* O.t6* 
1.5* 0.66* 

1.5* 
1.5+ 

0.66, 
0.66+ 

AUCLIDR KRRRGT REAL POTERTIAL 
:IEV) 

AG 11.8 
AG 11.8 
AG 11.8 
AG 11.8 
AG 15.0 
AG 15.0 

v R A 

52.2 1.296 0.789 
112.2 1.052 0.897 
112.3 I.058 0.85* 
110.9 1.05* o.ac* 
49.9 1.471 0.631 
85. I.339 0.6C 

67.8 1.095 0.910 
97.8 1.133 o.aco 
74.0 1.05 0.94 

61.3 1.13 0.99 
lC9.9 1.011 0.953 
111.3 1.002 0.961 
86.10 1.250 0.776 

4i.91 1.5* 0.66* 
77.97 1.5+ 0.6C+ 
95. 1.27 0.57 

109AG 12. 42.91 1.5* 0.66; 
109116 12. 77.97 1.5* 0.66+ 
109AG 13.5 56. 1.6 0.5t 

CD 11.8 78.1 1.06s 0.894 
CD 11.8 108.2 1.088 0.843 
CD 15.0 17.6 1.036 0.921 

112CD 17.0 lC9.6 1.04 0.89 
IIZCD 17.0 102.7 1.1 0.82 

17.10 
i2.9Q 
15.ii 

1.279 
1.275 
1.324 

0.702 
0.696 

15.30 1.31 
16.CB 1.26 

0.758 

0.80 
0.82 

70.2 1.019 l.Oil 
113.6 1.003 0.996 
59.6 1.242 0.851 
114.1 1.045 0.853 
113.5 1.05* 0.81, 
112.2 1.05. 0.86* 

10.74 
13.11 
10-E 
Il.36 
11.2 
11.70 

1.324 0.781 
l-U88 0.752 
1.U80 0.777 
1.383 0.821 
1.388 0.815 
1.38 0.81 

54.1 1.268 0.715 15.27 1.236 0.723 

98.88 1.15* 0.81+ 16.72 
97.71 1.15* 0.91; 16.72 
108.2 1.06 0.91 13.so 
103.7 1.1 0.8i 15.72 

1.290 
1.315 
1.36 
1.29 

0.695 
0.681 
0.75 
0.77 

89.U 0.95* Da.635 
110.9 1.0+ 1.028 
115.1 0.781 0.96Q 
lS0.9 0.702 O..9e4 
77.4 1.036 1.06 
73.5 1.385 0.727 

77.5 0.994 I..160 
109.3 1.013 1.071 

99.00 1.15, o.a1* 
105.5 1.08 o..ae 
105.9 1.1 0.8: 
102.3 l.lG3 0..853 
136.1 1.132 0..819 

97.25 1.139 0.775 
137.4 1.136 0.712 

116.1 1.05* 0..86+ 

58. 1.58 0..5 
98.69 1.15+ O..Rl* 
lC2.C 1.080 0..941 
138.5 1.099 0..872 
96.34 1.137 O-783 
135.7 1.138 O-722 

C.7i 
ii.eu 
7.7C 
7.98 
1l.C 
i2.11 

1.889 0.801 
1.56; 0.836 
1.805 0.865 
1.722 0.878 
1.079 0.812 
1.357 0.654 

12.5u 
14.59 

0.771 
0.160 

17.50 
IS-i0 
16.54 
16.43 
i2.97 

llc.4i 
17.14 

10.38 

1.535 
1.505 

1.39, 
1.38 
1.28 
1.3lU 
1.295 

1.228 
l.lb4 

1.41 

0.68* 
0.73 
0.75 
0.674 
0.643 

0.829 4.02 1.134 0.775 
0.887 5.06 1.136 0.712 

0.84 7.0* 0.75* 0.5* 

117.1 1.059 o..at* 
96.8 1 .I29 0..808 
130.9 1.169 0..689 

112.0 1.05* o-at* 
115.3 1.05* o..8t* 
60. 1.59 o-53 
75.3 1.104 0.6Ee 
99.7 1.168 0..611 

105.7 1.07 0.9c 
104.6 1.1 O..Ei 
97.19 1.146 O..7E3 
7i.17 1.258 O-829 
90.13 1.05* 0..958 

II. 

11. 

1.58 0.5 
15.s9 
16.79 
iO.30 
14.55 
17.41 

1.325 
1.347 
1.328 
1.253 
1.176 

0.681 
0.699 
0.679 
0.807 

12.11 1.33 
13.35 1.189 
15.28 0.992 

0.854 

0.83 
0.909 
1.119 

8.29 
12.23 

1.59 0.53 
IO-is 
12.14 

1.59 
1.39 

O.E6 
0.82 

1.247 
1.213 

0.94 
0.985 

0.78 

8-C 0.921 o.u59 
12.6 0.785 0.441 
12.6* 0.841 0.46* 
7.0+ 0.75* 0.5* 

1.3* SlE3 GRI70 
1.3, SIP3 GRI70 
1.3* SP GB170 
1.3* 5282 16 IOH 
1.3* 1518 51 2 PER64 
1.3* 1306 51 2 BLN65 

AG 21.6 
AG 21.6 
AG 21.6 

AG 25.3 
AG 25.3 
AG 25.3 
AG 27.5 

1.3. 1785 52 10 FER63 
1.3* 17U8 Si 10 PEE63 
1.05 1830 52 TJ165 

1.13 1940 83 10.27 TJI65 
7.75 1.011 0.953 1.3. 1943 93 27 PER66 

1.3* 1932 93 27 FE866 
1.31 1976 82 TBS65 

1.57 S R66 
1.51 5 H66 
1.37 S t166 

1.57 s H66 

LU'I6U 
LOT64 
UANEU 

1.57 S ii66 
1.37 5 H66 

LOT64 
LOT64 
II116164 

1.3+ 1157 51 10 
1.3* 1149 Sl 10 
1.31 1584 Sl 2 

PER63 
FER63 
PER64 

6.15 1.00 0.76 1.3; 1840 Sl 37 CM74 
5.63* 0.981 1.0. 1.3+ 1790 52 37 CHI74 

9.47 0.962 0.514 
12.19 0.800 0.991 
12.2* o.au* 0.468 
7.0* 0.75+ 0.5* 

I.31 1515 51 10 PER63 
1.3* lU99 51 10 PER63 
1.3; SlP3 GB170 
1.3* SlP3 GRI70 
1.3* SP GR170 
1.3* S2P2 16 LCH74 

EER64 

7.24 0.96 0.81 
5.63* 0.98* l.O* 

1.3* 1417 91 2 

1.15* 1483 Si 
1.15; lU84 52 27 
1.3* 1630 Sl 37 
1.3* 1740 Si 37 

RJ068 
RJO68 
cm74 
CR174 

1.3* 2265 52 10 
1.3* 1817 S2 IO 
1.3* 2229 si 6,10 
1.3+ 2079 s2 10 
1.3; 1820 32 10 
1.3; 1614 Si 10 

.3* 2061 S2 10 
1 .3* 2043 52 10 

.15* 1480 Si 

PER63 
PER63 
SAL64 
HAL6U 
PER63 
PER63 

FER63 
PER63 

6.56 0.96 0.64 
5.63, 0.98* I.09 

1 
1 

HJ068 

107AG 12. 
107AG 12. 
107AG 13.5 

IN 11.8 
IN 11.8 
IN Il.8 
IN 11.8 
IN 11.8 
IN 11.8 

IN 15.0 

113IN 14.5 
11318 14.5 
115IN 17.0 
115IN 17.0 

S” 11.8 
SN 11.8 
SN 11.8 
SN 11.8 
SN 13.5 
SN 13.5 

SN 15. 
SN 15. 

112SN 14.5 
IIZSN 17.0 
112511 17.0 
112SN 20. 
IIZSN 20. 

.3+ 1740 51 37 CHI74 
.3* 1650 92 37 CHI74 
.12* 1806 Sl 11.10 YIN72 
.12* 1795 Sl 11.10 UIN72 

.12* 2000 51 11.10 PIN72 

.12* 2021 Si 11.10 YIN72 
IIZSN 27. 
112511 27. 

117SN 12.0 

118SN 13.6 
IISSN 14.5 
118SN 20. 
118SN 20. 
IIRSN 27. 
IIESN 27. 

119SN 12.0 
119SR 27. 
119SN 27. 

120511 11.0 
12OSN 13.0 
120511 13.6 
12OSN 15.0 
12OSN 15.0 

120SN 17.0 
12OSN 17.0 
12OSN 28.6 
12OSN 80. 
IZOSN 80. 

122SN 15. 

1.3* SlPl 16 LCH7U 

1.52 s H66 HAN64 

3.96 1.137 0.783 
5.45 1.138 0.722 

1.15* 1511 si HJ068 
I.128 1950 Cl 11.10 YIN72 
1.12* 1936 51 11.10 YIN72 
1.12* 2066 Si 11.10 YIN72 
1.12* 2078 52 11.10 RIN72 

7.01 0.75; 0.5; I.31 SIFI 16 LO874 
u-29 1.129 0.808 1.128 2127 Si 11,lO UIN72 
5.39 1.169 0.684 I.128 2226 52 11.10 UIN72 

12.iO 
14.Cf. 
13.52 
16.43 
16.24 

7.01 0.75* 0.51 
7.0* 0.758 0.5* 

1.3* S2P2 16 LOH74 
1.3* Sip? 16 LOH7$ 
1.51 s H66 HAN64 
1.3' 1582 52 IO PER63 
1.3* 1680 Si 10 PER63 

1.39 
1.30 
1.270 

8.47 1.16 0.29 1.3* 1910 51 37 CHI74 
5.63* 0.98* l.O* 1.3* 1?60 S2 37 CiiI74 
4.95 0.78U 0.363 1.3* Sip? 25 PER13 
11.1 1.275 0.66 1.3* 52 10 DOR71 
12.34 1.16 0.895 1.3* Sl 10 DOB71 

17.30 0.84 0.46 1.3, SiF2 14 IRS74 

0.71 
0.844 
0.732 
0.738 

1.223 
1.2Y6 

1.29 113.4 I.058 O.,rJE 11.35 0.92 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954- 1975 

TABLE III. Optical-Model Parameters Deuterons 

VOL. IIAG. PCTlNYI*I SUA?.IIAG. POIEIITIAI SPIti-O~*IT PDTANTIAL BC SB PIT "OTE REP. 
u EC AU ur BC Af IS0 as0 Asl 

RDCLIDE KNERGY REAL PDTEKTIAL 

iHEr) v R A 

124sn 14.5 99.07 1.15* o.s1+ 

124SN 17.0 102.2 1.11 0.87 

124su 17.0 105.1 1.1 0.82 
124sn 20. 107.5 1.062 0.951 
124su 20. 145.4 1.071 0.894 

124SN 27. 99.83 1.110 0.844 

124SR 27. 140.9 1.102 0.7E5 

16.45 1.316 0.677 1.19 1541 52 AJO 
12.20 1.38 0.75 7.99 0.69 0.96 1.3* 1890 Sl 37 Ca174 
i3.e5 1.31 0.77 5.63* 0.988 1.0* 1.3+ lEO0 si 37 ca174 
17.01 1.333 0.698 1.12* 1982 El 11.10 UIU72 
20.30 1.317 0.677 I.128 1978 51 Il.10 UIll72 

14.97 1.245 0.799 7.47 1.110 0.844 1.12* 2126 Sl 11.10 411172 
17.70 1.182 0.840 4.69 1.102 0.785 1.12* 2143 52 11.10 411172 

124TE 12.0 68.44 1.15* 0.854 13.Cl 
124TK 12.0 96.83 1.159 0.84E 16.32 

12623 7.5 98.0 1.15* o.a1* 15-i 
126TE 7.5 126.3 1.15* O.El* 10.5 

1.378 
1.34+ 

1.34* 
1.34* 

0.770 
0.752 

0.68* 
0.681 

1.38 Sl 10 
I.38 51 10 

caa70 
cm70 

1.3* Si 
1.3* 51 

GE168 
GSA68 

XE 10.95 44.7 1.55 0.557 
YE 19.5 4C. 1.55 0.6 

13618 12.78 104.2 1.08 0.99 
136IE 12.70 67.59 1.03 1.11 

10.1 I.!5 0.597 1.51 S A66 St!162 
13. I.55 0.6 1.57 S R66 KWG60 

10.87 1.52 0.67 4.58 1.00 0.99 1.3? 52 10068 
7.c9 1.54 0.67 9.96 1.03 1.11 1.37 sz 10068 

135BA 15. 98.3 1.15 0.81 

138BA 7.5 95.4 1.15* 0.847 
138EA 11.8 100. 1.18 0.0 
13881 15. 9e.76 1.15* c.aie 

15.3 

17. 
14. 
17.5 
11.24 

1.34 0.68 1.3? S A66 

1.3* 51 
1.18 52 
1.258 S 
1.3* 51 

SOB65 

13881 19. 94.04 1.20* 0.564 

1.332 0.692 
1.34 0.68 
1.327 0.644 
1.339 0.819 

81160 
UIL67 

BAK73 
IDS73 

CE 25.9 66.5 1.14 0.86 13.e 1.3; 0.72 1.14 2070 Si 10 Y.7165 
CE 25.9 95.10 1.143 O.BCO 13.88 1.312 0.756 6.6 1.143 0.800 1.3* 2125 Sl FE866 
CE 25.9 94.26 1.148 0.810 17.E5 1.300 0.717 1.3* 2106 52 PER66 

140CE Il.@ 9e. 1.16 0.75 13.5 1.28 0.72 1.16 S UIE67 
14OCE 52. 102.6 1.05* 0.924 15.5 1.27 0.801 6-e 1.051 0.924 1.3* Sl 3 BIN68 
142CE 12.6 100.8 1.15* o.a1* 16.2 1.34* 0.68* I.259 Sl 11572 

141Pa 22.7 98.15 1.158 0.715 

142ND 12.0 100.4 1.15* 0.842 

144ND 12.0 99.27 1.15* O.BE7 
144KD 12.0 99.64 1.15+ 0.875 
144ND 12.6 101.5 1.15* o.a1* 

146ND 12.0 96.45 1.15; 0.855 

146ND 12.0 96.54 1.15* C.8El 

13.68 1.30 0.706 6.00* 1.158 0.799 

19.35 1.39 0.537 

:;A: 
14:s 

1.370 1.39* 0.486 0.4a1 
1.34* 0.681 

aEL73 

VBA68 

VEA68 
CER69 
GAL73 

148ND 12.0 96.57 l.lS+ 0.900 
140ND 12.0 96.85 I.150 0.8ei 

i2.73 1.39* 0.526 
i6.73 1.358 0.523 

22.99 1.39; 0.517 
25.60 1.369 0.511 

1.16 si 2 

1.258 Sl 

1.258 
1.25* 967 :: 
1.25* 51 

1.258 51 VaA68 

I.258 1014 51 CiiB69 

1.25* Sl PEA68 
1.25* 1030 Sl CIiR69 

150ND 12.0 91.14 1.15* c.935 19.34 1.39* 0.649 1.258 51 WA68 

150KD 12.0 90.98 1.15* 0.930 21.85 1.366 0.642 I.258 1227 51 CUE69 

144.911 11.8 104. 1.23 0.85 14.5 1.31 0.15 
144sn 12.0 99.72 1.154 0.850 20.76 1.379 0.535 
14851 12.0 96.15 1.15* 0.9C4 25.81 1.3791 0.524 
14951 15. 104. 1.15 0.81 17-c 1.34 0.68 

15251 12.0 91.82 i.is* 0.93e il.C4 1.379* 0.581 

1.23 1.25, 915 :I 

;A:' 993 S II 866 
1.25* 1110 51 

VIE67 
CBE69 
CB869 
SOB65 
CBB69 

15460 12.0 91.95 1.15* 0.813 

154GD 12.0 93.60 l.lS* 0.850 

ISNGD 12.0 91.23 1.15; 0.9;e 

15861) 12.0 92.82 1.15* O.BE3 

16060 12.0 69.51 1.15* 0.942 
160GD 12.0 90.34 1.15* 0.91i 

13.63 l-379* 0.724 
19.64 1.249 0.742 

13.43 1.379* 0.734 
18.60 1.258 0.743 

13.79 1.3798 0.750 
iO.10 1.275 0.730 

I.258 1140 Si CER69 
1.25* 1039 Sl CE869 

1.25* 1217 SZ CER69 
1.25* 1105 Sl CEE69 

1.25; 1268 52 CEB69 
1.258 1151 Sl CE869 

16001 12.0 81.42 1.15* 0.919 14.57 1.379* 0.756 1.25* 1206 51 a3869 
16001 12.0 S2.06 1.15* C.915 17.67 1.310 0.787 1.25* 1177 Sl caa69 

162DY 12.0 90.01 1.15* 0.920 
162DY 12.0 90.20 1.15, 0.9C6 

16411 12.0 89.84 1.15, a.938 
16401 12.0 90.04 1.15* 0.9lC 

14.ii 1.379* 0.757 I.29 1194 Sl CllE69 
16.E4 1.327 0.773 1.258 1168 Sl caa69 

13.S3 1.379* 0.762 1.25; 1231 51 can69 
18.62 1.283 0.790 1.25* 1176 51 CBR69 

ER 15.0 83.5 0.961 1.159 17.78 1.363 0.66 
ER 15.0 79. 1.33. 0.64 11. 1.33* 0.64 

166ER 12.0 88.68 I.159 0.943 

16618 12.0 89.47 1.15* 0.909 

168ER 12.0 90.31 1.154 a.933 

168ER 12.0 91.13 1.15* C.BSC 

17018 12.0 89.40 1.15* 0.936 
170ER 12.0 90.06 1.15; 0.8SE 

1.3; 1456 51 2 
1.3. 1302 52 2 

1.258 1118 Sl 
1.25+ 1087 Sl 

PEE64 
EL165 

14.17 1.379* 0.726 
18.39 1.284 0.776 

15.Ci I.3798 0.667 
17.14 1.291 0.744 

13.45 l-379* 0.767 
14.44 1.310 0.851 

CER69 
caa69 

1.25, 1051 52 C8869 
1.25* 1035 Sl CUB69 

1.25* llE8 Sl 
1.25* 1203 51 

See page 8 for Explanation of Tables 
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TABLE III. Optical-Model Parameters Deuterons 

SPIN-OPBIT POTENTIAL AC SE TIT NOTE REP. 
vso ES0 AS0 

VOL. IHAG. PCTBN'IIAL 
II iiu AE 

AUCLIDE ERBRGY REAL POTBNTIA:I 
l!lEV) V B A 

YB 15.0 50.2 1.376 0.7c5 

17218 12. 113. i.r5+ 0.878 
1721B 12.0 89.26 1.158 0.95i 
172YR 12.0 09.87 I.158 a.9c9 

174YB 12. 118.1 1.171 0.842 

SDRF.IIAG. POTBATIAL 
WE RD AC 

17.93 1.272 0.73 1.3* 1450 Sl 2 EER64 

11.3 1.38 a.912 
15.25 1.379, 0.692 
19.50 1.267 0.780 

1.3+ s2 
I.258 1050 Sl 
I.255 1043 51 

SIE67A 
CEB69 
CBR69 

13.44 1.362 0.940 1.15; 52 GAS69 

IEORP 12.0 89.60 1.15+ 0.959 19.10 1.379* 0.607 1.25* 939 31 CHB69 
1eoEP 12.0 89.52 1.158 c.953 19.4t 1.365 0.620 1.25* 941 51 CER69 

TA 11.8 75.2 1.001 1.066 16.00 1.361 0.777 1.3* 917 Sl 10 PER63 
TA 11.8 124.7 1.018 l.OCi il.58 1.364 0.701 1.3, 899 51 10 PEE63 
TA 15.0 49.3 1.469 0.6t9 i4.64 1.437 0.540 1.31 1413 si 10 PERt3 
TA 15.0 84.2 1.303 0.733 26.41 1.343 0.653 1.3* 1416 52 10 PER63 
TA 15.0 74.5 1.283 0.796 18.64 1.350 0.744 1.3+ 1527 51 2 PER64 

TA 25.9 57.7 1.24 0.89 22.1 1.31 0.73 
TA 25.9 85.83 1.194 0.856 il.4 1.304 0.721 
TA 25.9 110.4 1.254 0.758 36.6 1.259 0.678 

10.72 1.194 0.858 
1.24 2340 12 10 TJIt5 
1.3* 2302 52 PEB66 
1.3* 2297 Si PER66 

IRITA 52. 106.0 I.058 C.95 17.2 1.3 0.80 6.+ 1.05s 0.95 1.32 53 3 AI1168 

II 15.0 114.5 0.936 1.112 i5.67 1.33 0.593 1.38 1268 Sl 2 

lE2U 12. 77. 1.3* 0.7s* i0.4 l-37* 0.61* 1.3* Sl 

PER64 

SIE67A 

186s 12.0 83.79 1.15s 0.9i@ 13.35 1.379* 0.688 1.25* 916 I2 Cm69 
186s 12.0 85.92 1.15, o.as2 20.S6 1.258 0.756 1.25* 901 51 CER69 

PT 15.0 55.3 1.445 0.5li 
PT 21.6 78.7 1.069 l.OC5 

AU 11.8 58.9 1.430 0.577 

14.13 1.094 1.177 1.3* 1608 51 2 PER64 
14.84 1.364 0.819 1.3* 2233 51 10 PEB63 

AU 11.8 89.5 1.272 0.7i3 

::: 13.5 13.5 87.9 114.7 1.019 1.024 I.170 1.135 

10.39 1.146 1.058 
12.22 1 301 
ll.RU I:502 

0.877 
0.147 

13.78 1.502 0.718 

AU 15.0 89.7 1.011 1.113 

:i :::", 77.0 86.7 1.363 1.054 0.763 0.719 
AU 21.6 82.0 1.046 I.018 
AU 21.6 Bi.6 1.07 a.99 

AU 25.3 77.0 1.10 0.99 
A0 25.3 103.2 1.104 0.9C3 
AU 25.3 101.4 1.117 0.853 
AU 27.5 89.00 1.265 0.62C 

197110 52. 80.0 1.25* 0.668 
19710 52. 105.5 1.05s 0.94 

13.C9 1.455 0.693 
i2.92 1.442 0.561 
6.93 1.37* 1.032 
13.67 1.360 0.604 
15.7 1.32 0.74 

14.3 1.34 0.76 
14.30 1.342 0.771 
16.42 1.326 0.766 
27.4OG 0.936 2.899 

13-i 1.25 0.97 
16.1 1.3 0.82 

1.3, 808 51 10 FER63 
1.3* 808 Sl 10 PER63 
1.3; 1416 51 10 PEE63 
1.3* 1415 Sl 10 PER63 

1.3* 1417 Sl 10 
1.3* 1435 51 10 
1.3* 1595 Sl 10.2 
1.3* 2161 Sl 10 
1.07 2010 Sl 

1.10 2270 51 10 
1.3; 2324 51 
1.3* 2320 Sl 
1.31 2252 Si 

1.3+ S2 2.3 
1.38 52 2.3 

PER63 
PEE63 
PBR63 
PER63 
TJI65 

6.92 1.104 0.903 
15165 
FE866 
PEE66 
13565 

6.* 1.25* 0.668 
6.* 1.05+ 0.94 

811168 
BIN68 

iY 15.0 15.0 93.4 733-u 0.986 0.930 1.175 1.164 12.43 1.464 0.621 
12.66 1.500 0.623 

PEE63 
PAZ63 

20638 11.6 lC9.6 1.059 l.OlE 
206PB 11.8 80.0 1.320 0.764 
20688 12.5 73.0 1 .UOO C.66C 
206PB 12.5 57.0 1.380 0.6SC 
206PB 14.0 108.6 1.057 l.OS9 
206PB 14.0 116.5 1.014 1.oe1 6.16 1.760 0.427 

9.7 1.442 0.741 
15.2 1.409 0.622 
i3.5 1.360 0.65 
1R.C 1.360 0.66 
12.7 1.478 0.636 

SAT65 
SAT65 
SAT65 
SAT65 
51165 
SAT65 

20638 21.3 102.0 1.120* 0.91c* 15-i 1.32 0.76 
206PB 21.6 74.2 1.117 O.RS2 11.84 1.334 0.796 

SAT65 
PER63 

2OBPB 
ZOGPB 
20838 
2OBPB 
208PB 
208PB 

60.27 1.25* C.849 
111.3 1.25s 0.777 
70.35 1.25+ 0.879 
116.3 1.25* O.Rll 
109. 1.063 i.03e 
78.3 1.336 0.794 

91369 
VIE69 
VGE69 
VIIE69 
SAT65 
SAT65 

208PB 
208PB 
20RPE 
208PB 

8.7 
0.7 
10.2 
10.2 
11.8 
11.8 

12.0 
12.0 
12.1 
12.1 

99.27 1.15* a.957 
100.3 1.15+ 0.973 
66.25 1.25* 0.873 
110.7 1.25. 0.756 

11.55 1.441 0.649 
13.Z l.Qi6 0.853 
11.55 1.415 0.812 
13.iG 1.399 0.794 
s.e 1.501 0.728 
16.6 1.470 0.598 

i2.09 1.3798 0.628 
15.37 1.450 0.559 
11.44 1.441 0.700 
13.iG 1.433 0.706 

E-35 1.501 0.728 
15.46 1.352 0.828 
t.ai 1.50 0.93 
12.C3 1.451 0.708 
13.56 1.058 0.717 

12.08 1.417 0.719 
13.34 1.450 0.768 
8.69 1.45 0.71 
7.56 1.51 0.82 
11.44 1.39 0.81 

1.3* 1406 Sl 10 
1.3* 1445 Sl 10 

I.38 811 Sl A66 
1.3* 752 Sl 866 
1.3+ 917 11 866 
1.3* 875 51 Ii66 
1.3* S 866 
1.3, S 866 

1.3* 2042 Sl 866 
1.3+ 2015 Sl 

1.3* S 10 
1.3* S 10 
1.3* S 10 
1.3* 10 
1.3+ 898 ",: II66 
1.3* R23 51 ii66 

1.25* 761 51 

:::I’ 740 s1 5 10 
1.3* S 10 

CBR69 
CEB69 
VllE69 
VI3169 

II-957 208P8 12.3 114.0 1.063 
200PB 12.3 132.8 1.3C2 
2OBPE 12.3 119.2 1.05* 
ZOGPB IQ.0 64.73 1.25. 
20GPB 14.0 109.2 1.258 

a.730 
a.868 
a.074 
O.RC2 

5.42 0.853 0.60* 
6.12 1.435 0.459 
7.0* 0.75+ 0.5* 

208PB 15.8 66.20 1.25* C.860 
ZORPB 15.8 109.5 1.25+ C.RCC 
208PB 17.0 108.3 1.09 a.93 
208PB 17.0 106.2 1.1 0.82 
208PB 18.7 103.5 1.10 0.91 

1.25* SlPl 
1.25* SP 
1.3+ SlPl 16.7 
1.3* S 10 
1.3* S 10 

1.3+ S 10 
1.3+ s2 10 
1.3* 1660 51 37 
1.3* 1890 52 37 
1.30* 52 

VI673 
VI673 
LO874 
VNE69 
VU869 

10.59 0.67 1.85 
5.63* 0.988 l.O+ 

VII1169 
VllE69 
CBI74 
a174 
JIA69 

See page 8 for Explanation of Tables 
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NGCLIDE ENERGT REAI 
;IIEV) 

2oaPB 20.0 
2OBPB 21.3 
20BPB 21.5 
20BPB 27.5 
20BPB 2B.B 

20BPB 52. 
20BPB 52. 
208PB 52. 
208PB 60. 
ZOBPB 80. 

209BI 12.8 32.48 
209BI 17.0 112.2 
209BI 17.0 106.0 
209BI 52. 106.3 
209BI 52. 79.5 

232TR 17.0 104.0 
232TR 17.0 101.6 

1.08 0.95 
1.1 O.Bi 

lO.iO 1.37 0.66 13.47 1.08 0.44 1.3* 1730 91 37 
lO.El 1.33 1.02 5.63* 0.9e* 1.0* 1.3* 1900 51 37 

CA174 
CEI74 

2380 52. 106.1 1.05* 0.793 16.4 1.2 0.88 7.6 1.05* 0.793 1.3+ Si 2,3 HI166 

23910 15.0 
239PU 15.0 

V 

100.0* 
102. 
91.0 
91.00 
100. 

93. 
79.0 

;::7 
94.73 

:i: 

POTENTIAL 
R A 

1.14 0.85 

1.13* 0.85 

TABLE III. Optical-Model Parameters Deuterons 

1.15* 0.0c 
1.25+ 0.66 
1.168 0.83 
1.25* 0.818 
1.058 0.9e3 

1.05* 0.9.5 
1.25* 0.65 

1.50 0.52 
1.34 0.66 

VOL.1BA.G. PCTBNIIAL SQRP.IIAG. POPEBTIAL SPIN-OEBIT POTEATIAL IC SR FIT NOTE REP. 
u 6li AU UC BD AD OS0 RSO AS0 

13.E 1.33 0.75 1.3+ Sl ROVlU 
13-i 1.38 0.75 1.3* 2105 S 866 SAT65 
i7.66 1.0 2.18 1.3* 1979 s H66 SAY65 
i7.6OG 0.517 4.032 1.31 2144 52 13565 
12.31 1.37 0.815 5.71 1.0 0.45 1.3* SlPl 35 ROC74 

14.5 1.25 0.80 6.+ o-eo 12.c 1.25 1.0 6.* :-::: . 0.66 
14.i5 1.25+ 0.90 6.* 1.16, 0.83 
14.74 1.099 1.026 9.59 1.296 0.599 
15.23 1.076 1.08 6.42 1.25 1.1 

5.75 1.72* 0.40+ 1.57 1033 s 866 BUD63 
e.71 1.46 0.73 9.59 0.73 1.78 1.38 1700 51 37 CHI74 
7.66 1.52 0.82 5.63* 0.98* l.O* 1.3* 1900 Si 37 CHI74 
17.c 1.3 0.81 6.* 1.05* 0.96 1.3* si 3 BIN66 
12-i 1.25 1.0 6.+ 1.25* 0.65 1.3* Si 3 AIN 

13.0 1.35* 0.74 
11.19 1.30* 0.79 

1. More than one angular distribution has been used to 19. See publication for average parameter sets fitting "C 
determine these parameters data at 20.5, 25.2 and 29.5 MeV 

2. Data for angles smaller than 90" 

3. Calculations performed with spin i 

4. Data for angles larger than 139' are not used in the 
search 

20. Elastic differential cross-section data measured at 
25.9 MeV 

21. Compound elastic contribution added to the optical- 
model calculation 

5. See publication for the imaginary part of the spin-orbit 
potential 

22. See publication for an average parameter set over the 
energy range 

6. The most forward data points were not used in the 
search. See publication. 

23. The notmalization of the cross-section data is 
adjusted by the code 

7. The differential polarization has been measured 
at a slightly different energy 

8. This article contains an extensive study of tensor 
polarization data fitted with additional Hauser-Feshbach 
corrections and tensor interaction potentials 

24. Coupled-channel calculation performed 

25. See publication for the fits obtained 
component T20 and the quantity T22-(,$ f 

or the tensor 
/2T20 

26. Data for angles larger than 135" are not used in the 
search 

9. See publication for Hauser-Feshbach corrections 

10. See publication for other sets of parameters fitting the 
same data 

11. The Coulomb potential has a Woods-Saxon form but radius 
and diffuseness are not specified. We assume that r = 
(1.106 + 1 053 x IO-'A) and ac = 0.502 F as stated i$ 
other publications using the same code 

27. Data renormalized. See publication. 

28. Data for angles smaller than 100" 

29. Arbitrary normalization of the cross-section data 

30. Polarization measurements at 12 MeV from the most 
abundant isotope 

31. Data for angles smaller than 60" 
12. Data for angles smaller than 80" 

13. Energy-averaged data over 4.5, 5.0 and 5.5 kV 
32. See publication for parameters fitting the differential 

CPOSS section of the same nucleus at nearby energies 

14. See publication for other sets of parameters. More 
parameters are considered in order to get better 
agreement with tensors T20, Tpl, T22 

33. Folding-model spin-orbit potential included. See pub- 
lication. 

15. No data for angles smaller than 45" 
34. Satisfactory fit to the data up to 120" 

35. See publication for the value of the tensor int r ction 
378 potential necessary to fit the quantity T22-(+ / T20 

36. Average between 2 sets of parameters at the same energy 

37. See publication for an A-dependent parameter set 

H66. As reported in a previous review paper on deuterons by 
P. E. Hodgson, Adv. Phys. 15, 329 (1966) 

16. See publication for an average parameter set which giVeS 
satisfactory fit to the data 

17. Calculated compound elastic contribution subtracted from 
elastic-scattering data 

18. Energy-averaged data over 5.0 and 5.5 MeV 

See page 8 for Explanation of Tables 
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1.3* 51 3 HIN68 
1.3* si 3 SIN68 
1.3+ 2932 22 PAR69 
1.3* 52 non71 
1.3* s2 DUB71 

1.5 
1.34 

si 
s2 

YOL68 
SOL69 
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MT67 

ALTb71 

ll”Db4 

“AK73 

m&K74 

B&Lb6 

BIRb‘! 

BELbb 

EEL68 

BER72 

“I”7 1 

BJEbO 

Boll72 

BD075 

BROb2 

BA070 

BR072 

88073 

““0736. 

B”Cb2 

BUD63 

B”S7lr 

C”168 

CHE72 

C”174 

TABLE III. Optical-Model Parameters 
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ERG% PAYS. REV. 142, 673 (1966,. 

CO568 E. R. CoS”*“, H. A. E”GE IND A. SPERDDTO, PHYS. 

PRY. 165, 1175 (1968) 

COT68 R. 1. R. COTTAELL. J. C. LISLE RND J. 0. NEYTO”, 

NIICL. PAYS. 1109, 288 (1968) 

COY66 

CUR69 

DAV70 

D”H70 

DEL67 

DEL70 

DEN66 

DEVbY 

DIC65 

DIE68 

DJA’l 

A. A. CO”L.EP. 6. BEY”A”“, I(. L. XEIZER ARD I(. .I. 

SCOTT, “OCL. PHPS. 86, 363 (1966). 

J. R. CURRY, Y. R. COKER, AND P. J. RILEY, PRYS. 
REY. 185, 1416 (1969). 

W. E. DAVISO”, N. I(. DIIIISO”, G. ROY ““D U. J. 
“CDDNLLD, CA”. J. PRVS. 48, 2235 (1970) 

D. DEHHRIRD AND “ORTO” H. RIHTZ, MIS. REV. C1, 460 
(1970,. 

B. E. DE LOPEZ ET AL., “DCL. PAYS. AY4, 673 (1967). 

R. DELOAG A”,, D. DEBRHARD, DHIYERSITY OF “INIIESOTA, 

“ILLIAIS LABOBATORI *““DAL ““PORT, P. 54 (1970). 

1. J. DEWES, II. 9. 0bEA”ICK *“D R. II. DRISKO, P”1S. 
REV. 148. 1097 (1966). 

D. N. DEVIAS ET )rL., “DCL. PAYS. b.126, 261 (1969). 

J. I(. DICKENS ll”D P. G. PEREP. P”YS. REV. 138, 81083 

(1965). 

0. DIETZSCA ET AL., “UC,.. PHYS. 1114, 330 (1968) 

A. DJLLOEIS ARD J. NOREY”SRI, “OCL. OMS. 1163 

‘13 (1971, 

DJb71.4 1. DJILOEIS, H. CORDS AND J. “ORZYWSKI, AOCL. 
PAYS. Llb3, 131 (1971) 

DJ1172 8.. DJALOEIS LB0 J. WJRZYNSKI, “OCL. PRIS. 1181, 
280 (1972) 

DUO71 A. DDDER ARD D. J. EDEIIS, MIS. LETT. 368, 309 
(1971, 

WHb8 H. H. D”““, NDCL. PRrS. AllB, 563 (1968) 

DUH71 G. DDAR”EL ET AL., “OCL. “HIS. 1174, 485 (1971) 

~~872 8. “LB”” ET *L.. “DcL. PHYS. ~187, 355 (1972) 

EL”65 ‘1. EL-“RDI ll”D 1. RISIE. “DCL. PBVS. 65, 90 (1965). 

EL”67 0. EL-“IDT AND 0. ZOAWI, Z. PBPSIR 206, 18 (1967) 
AND E. PAYSIK 206, 150 (1967). 

EHGbO J.B.1. E”GLll”0, R. “C”EAGDE AND P. E. HODGSO”, ““CL. 
PAYS. lb, 52 (1960). 

See page 8 for Explanation .of Tables 
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PIT67 

PIF70 

POG72 

FOG721 

FOR67 

ma70 

61168 

GAL65 

GAL73 

GAR63 

GAS69 

GER66 

61065 

GRA68 

GRI70 

GR17 1 

GO866 

GGR70 

“AL62 

“AL69 

AA1168 

HAR70 

BE172 

EEL73 

"ER70 

BE169 

"I"62 

"1168 

"JO68 

tiOD6 1 

HRE73 

IPS73 

IRS74 

JAW65 

TABLE III. Optical-Model Parameters 

II. PITA, R. JAHR AND R. SANTO, WDCL. PHYS. AlO,, “49 
(1967). 

Y. PITZ. J. ABGBR, R. sA”T0. AND 5. YBBNEIS, ““CL. 
PAYS. AlY3, 113 (1970). 

R. P. FDGEL AND R. T. TAORNTOW, NUCL. PBTS. AlB7, 
629 (1972) 

B. P. POGEL ARD S. T. TBORITOW, "DCL. PHTS. 1192, 
391 (1972) 

J. 5. PORSTER ET AL., “DCL. PHIS. AlOl, 113 (1967). 

J. S. PORSTER, K. BEARPARK, J. 1. “OTTON, AND J. P. 
SBARPBT-SCRAPER, AWL. PRIS. A150, 30 (1970). 

1. GAILLARD ET AL., BIICt. PRIS. Al19. 161 (1966) 

A. GALLIIA”” ET AL.. PHYS. REV. 138, 8560 (1965). 

S. GALES, 1. LBSSARD AID J. 1. FOSTER, JR., WDCL. 
PAYS. A202, 535 (1973) 

A. GARCIA A”0 A. E. FOREST, “DCL. PHI% "3, 687 (1963). 

J. GASTZBOIS. 8. PE.RWA”DZZ. AND J. R. LAGET, “DC,.,. 
PHYS. Al25, 531 (1969). 

D. G. GERKE, D. 8. TILLBY. II. 8. VLBTCRER AND R. 1. 
YILLIA”SO”, ““CL. PRIS. 75, 609 (1966). 

R. 1. GLOVER, A. D. R. JONBS A”D J. 8. ROOK, PATS. 
LBTTBRS 19, 493 (1965). 

A. GRAVE ET AL., ROCL. WI.9. Al20. ‘493 (1968) 

J. A. R. GRIPPITA, 1. IRSBAB, 0. KARBA”, A”D S. Roll”, 

“OCL. PAIS. 1146, 193 (1970). 

J. A. A. GRIPPITR, 1. IRSBAD, 0. KARBAR, S. “. 0” 
A”D 5. ROllA”, ROCL. PAYS. 11167. 87 (1971) 

D. P. GORD, 6. ROY ADD R. G. LEIGHTO”, WOW.. 
PRIS. Al20, 94 (1968, 

U. G”RATZSCR, J. SLOTTA, AND G. STILLBR, ROCL. PRYS. 
AlUO, 129 (1970). 

E. C. BALBBRT, R. A. BASSEL AND G. R. SATCKLZR, 

PROCZBDIIGS OP TAB I”TRRQATIO”AL CO”FBRB”CE 0” DIRECT 
I”TBRACTIO” A”D "DCLBAR REACTIO" BBCBA"IS"S (PADDA), 
P. 167 (1962). 

E. C. RALBBRT, “UCL. PRTS. 50, 353 (196U~. 

OLE RAISE”, T. A. BBLOTE A”D Y. c. DORERBDSCA, 
“DCL. PETS. All”, 41 (1%“) 

K. AARAVU, C. 1. BOLLAS, P. J. RILE%', AND V. R. COKBR, 

PAYS. REV. Cl, 938 (1970). 

G. REIL, 6. KLIZR A”D 8. "ILSC", "DCL. PRIS. 1191, 
889 (1972) 

V. D. BBLTO", J. C. BIRRERT A”D J. 8. BALL, "DCL. 
PRIS. 1201, 225 (1973) 

“. C. BERIIAIS, 8. R. S. TJI” A DJIE, 1. D. TOLSllA, 
A”D 8. J. VERBAIR, “DCL. PII1S. 1141, “31 (1970). 

G. “EYllA”“. P. VA11 DEB “BRIIE, I. J. VA” AZBRDB”, AWD 
I. C. DDR”BAL, 1. PAYSIK 218. (37 (1969). 

s. AIWDS, A. “IDDLBTO” A”D D. J. POLLPI, PRYS. 
LETTERS 1, 12 (1962). 

1. BIlTERBERGER ET AL., “DCL. PATS. All,, 265 (196”) 

S. A. RJORTR, E. K. LI” A”D A. JOBISON, “DCL. 
PAYS. A116, 1 (1968) 

P. E. “ODGSOA. J. AGDTLAR, A. GARCIA AID J. 8. A. 
BUGLAID, “DCL. PRIS. 22, 138 (196,). 

G. "RERDSS ET AL., B. PRTSIK 260, 179 (19'13). 

S. S. IPSO”, il. BDOTR AND J. G. B. HAIGB, “DCL. 
PATS. A206, 114 (1973) 

1. IRSRAD AND 8. A. ROBSD". "DCL. PBYS. A21B. 504 
(19741. 

R. JARR A”D G. “AIRLB, “DCL. P”YS. 70, 383 (1965). 

JEA69 

JO”68 

KIT73 

K"D73 

KOC71 

KOR69 

KOV7Y 

KDL67 

KON69 

LAC70 

LEG66 

LEI68 

LB572 

LO”74 

LO”72 

LO”74 

LOC66 

LIJD6R 

LOT64 

“AD62 

“A”64 

“AR66 

“A?69 

BAT72 

RAP65 

“AY7 1 

RCL72 

LIE170 

REL6 2 

“ER69 

RIC69 

“0068 

RAP68 

SE167 

Deuterons 

A. P. JEANS, “. DARCBT, V. G. DAVIES, K. R. JOWBS, 
AND P. K. SRITA, RGCL. PRIS. Al28, 22" (1969). 

G. D. JOIES, R. R. JOARSOll AND R. J. GRIPPITHS, 
“DCL. PAYS. 1107, 659 (1968) 

“ORIHISA KATO, “DCL. PHYS. 1203, 97 (1973) 

L. D. K”BTS0” A”D “. “AEBERLI, PAPS. REV. LETT. 30, 
986 (1973). 

0. C. KOCHER. P. J. BJORK"OL" A"D ". "AEBBRLI, 
"BCL. PAYS. Al72. 663 (1971) 

I. R. KOROSTOVA ET AL., SOV. J. "DCL. P"lS. 8, 6 
(1969) 

0. G. KOVAR, “ELSO” STEI” AND C. K. BGCKBLIA”, "DCL. 
PATS. 1231, 266 (1974). 

L. A. KDLL, PRIS. REV. 163, 1066 (1967). 

P. D. KD”Z, E. ROST, A”D 8. R. JORISO”, PAYS. REV. 
177, 1737 (1969). 

A. LACER AND IT. STRORBOSCK, Z. PRYSIR 233, 101 (1970) 

J. C. LEGG, R. D. SCOTT A”D II. K. “BATA, “DCL. PRIS. 
84, 398 (1966). 

“. G. LEIGATO”, G. ROY, D. P. CORD ARD T. 8. 
GRANDI, “DCL. PAYS. 1109, 218 (1968) 

L. LBSSARD, 5. GALES A”D J. 1. POSTER, JR., 

PRYS. REV. C6, 517 (1972) 

S. 1. LOAR AND “. AAEBBRLI, “DCL. PATS. 1232. 381 

,197Q). 

J. I. LOIIBAARD AND B. FRIEDLACD, Z. P”1SIK 249, 
349 (1972) 

J. II. LOlBAARD ARD E. PRIEDLAHD, Z. PRISIK 268, 413 
(1979) 

8. T. LUCAS ARD 0. 1. JONNSO”. PBW. REV. 145, 887 
(1966). 

H. LDDZCKE, TAN "AR-TJI", ". "ERRBR AND J. 

ZIIIERBR, “DCL. PATS. AlO9, 676 (1966) 

A. P. LOT,,. S. F. ECCLES AND J. B. RASOR, “DCL. PAYS. 
58, 673 (1969). 

R. 1. “ADDISON. PROC. PRTS. SOC., LOllDO” 79, 26” 
(1962). 

G. S. “A”1 ARD 1. PICARD, COWGRBS 1”TER”ATIO”AL DE 
PBYSIQDR "DCLEAIRE (PARIS), 2, 902 (1964). 

A. "ARI"OV, 1. L. LEE, JR. AID J. P. SCHIPPER, PRCS. 
REV 145, 852 (1966). 

S. “ATSITKI ET AL.. J. PAIS. SOC. JAPAN 26, 1349 
(1969). 

I. A. “ATDSBVICA, V. A. SOLOV’BV AID I. P. CRERIOV, 
SOP‘. J. "DCL. PBIS. 15. 375 (1972). 

5. “APO, “. SCRIIIBRLIIG, 1. J. SAIBTBAIID A”D R. 1. 
EISBBRG, “DCL. PRIS. 62, 393 (1965). 

R. RA.IER. J. GDSSBT, J. I. EXDDIE AID 8. KARITSDBD. 
“DCL. PRIS. A177, 205 (1971) 

K. C. RCLEA”, S. (1. DALGLIBS”, S. S. IPSO” AND 
G. BROW, “DCL. PRIS. Al91, Al7 (1972) 

“. 1. “BIER L-l’ AL., “DCL. PRIS. 1159, 273 (1970) 

1. A. “ELKAROVP, T. SASADA A”D R. CI”DR0, PRIS. 

LETTERS 2. 9” (1962). 

II. C. “ERtlAZ, C. A. RRITTE”, JR., AND D. A. BROIILEY, 

PRYS. REV. 187, 1466 (1969). 

L. 5. “ICREL”AR, S. PIAFMA”, Z. J. LDD”IG, A”D A. 8. 
ROBBIRS, PRIS. RE.. 180, 1114 (1969). 

P. A. “OORE BT AL., PRYS. REV. 175, ,516 ,196”) 

1. 1. “AGIB AND 1. 1. GRBR”, RDCL. PBIS. Al12, 76 
(1968) 

0. P. “EIIBTS, 1. 5. SOKOLOV, I. P. CRZRIOV AID V. V. 
TOKARBVSKII, SOVINT J. “DCL. P”YS. 9, 212 (1967). 

See page 8 for Explanation of Tables 
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NE1167 

NIE66 

PAR69 

PAR13 

PEE63 

PEE64 

PER66 

PEE7 2 

PBE73 

PET72 

POLLU 

RAO6E 

RAP67 

RAP68 

EOE6E 

EOC7U 

BOY7 1 

SAT65 

SAT66 

SAY70 

SCH6E 

SCH69 

SCR73 

SEI6U 

SEN71 

SE1172 

SIE67 

TABLE III. Optical-Model Parameters Deuterons 

“EUTERONS 

E. NEWnAN, L. C. UECKBE, 8. E. PEBEDON AND J. C. 
AIEBEET, EUCL. PHl!S. 1100, 225 (1967). 

8. EIEEVODEICZAESKI. J. EURZYNSKI, A. STEZALKOYSKI 
AND G. E. SATCALEU, PEYS. EBV. 146, 799 (1966). 

(1. C. PARKINSON El! AL., PETS. REV. 178, 1976 (1969). 

YOEG SOOK PARK, A.. KULEE AED E. A. LIEDGEEE, 
PETS. REV. CR, 1557 (1973) 

C. 1. PEEEY AND F.. G. PERRY, PKYS. REV. 132, 755 
(1963). 

C. 1. PEEEY AND F. G. PEEEY, PETS. REV. 134, 8353 
(196U). 

C. 1. PEEEY AND F. G. PEEEY, PRYS. REV. 152, 923 
(1966). 

G, PERIlIN ET AL., NUCL. PHYS. A193, 215 (1972) 

G. PEEEIN ET AL., WCL. PETS. A206, 623 (1973) 

E. J. PETERSDE. E. U. STOUB AND E. A. EISTINEN, 
PAYS. REV. C6, 82:) (1972) 

D. J. POLLEE, TKESIS, OIFDED, 196U. 

II. E. RIO, J. EAPAPOET, A. SPEEDUTO AND D. 1. 
SnITE, NUCL. PRYS. 11121, 1 (1968) 

J. EAPAPORT, Y.  E. DOEEEEUSCH AND T. A. BELOTE, 
PAYS. REV. 156, 1255 (1967) 

J. EAPAPOET AND A. K. KEEltAll, NUCL. PM?.. All9, 
6Ul (1968) 

J. E. EOBBETSEAE, S. RECCA, A. SPERDUT0 AND 
Y.  Y.  BUECEtlEE, PAYS. REV. 170, 1013 (1968) 

R. EOCHB ET AL., V’UCL. PAYS. A220, 381 (1974). 

0. ROY AED J. J. 1. BOGAAEDS, BUCL. PEYS. A160, 
289 (1971) 

G. E. SATCALEB, PRIVATE COEUUNfCATION TO P. E. 
HODGSOE (1965). 

G. E. SATCELEE, EUCL. PEYS. 85, 273 (1966). 

TATSORO SARADA, G. J. PAIB, 1. 8. EPSTEIN, AND J. G. 
ROGERS, KUCL. PAYS. AlOl, 169 (1970). 

P. SCHWAEDT AND E. AAEEEELI, NUCL. PAYS. AllO, 
585 (1968) 

P. SCAVANDT AND 9. HAEBBELI, NVCL. PETS. 1123, 401 
(1969). 

B. SCHNECK AED A. EOPllAE, Z. PHYSIK 260, 35 (1973). 

8. F. SBILER, D. F. BEBEING AND K. E. JONES, PRTS. 
REV. 136, B99U (1964) . 

S. SEE, C. L. EOLLAS AND P. J. RILEY, PAYS. REV. 
C3, 23lU (1971) 

S. SEN, C. 1. ROLLAS, C. II. BJOEK AND P. J. RILEY, 
PETS. REV. CS, 1278 (1972) 

8. E. SIEIISSEN AED C. BAYER-EOEICKB, EUCL. PETS. 
196, 505 (1967). 

SLA59 

SnI62 

SIX65 

SUE65 

sou73 

TAK73 

TBS65 

TH069 

TJ165 

TOE7 1 

VBA68 

VBE70 

VIG73 

VIE69 

VOS72 

YES63 

VIE61 

YIL6E 

I. SLAVS AND II. P. ALIOED, PHYS. REV. 114, 105U 
(1959). 

V. 8. SBITR AND E. 1. IVASH, PETS. REV. 128. 1175 
(1962). 

RILLIAn E. SnITE, PRYS. REV’. 137, 8913 (1965). 

E. SORENSEN, B. K. LIB AND 8. 1. COEEN, CARNEGIE 
IESTITVTE OF TBCEEOLOGY REPORT (1965) . 

ALLAN SOURKES, EAJIEE OANVIIA AED NORTON 1. AIATZ, 
VVCL. PAYS. A217, U3E (1973) 

SEIGEEU TAKBDA, J. PAYS. SOC. JAPAN 34, 304 (1973). 

J. TESTONI, J. EOSENELATT AED S. RAYO, EVCL. PHYS. 
7U. 481 (1965). 

S. T .  TAOEATON, NUCL. PBYS. A137, 531 (1969). 

A. E. E. TJIE, A. DJIB AND K. II. EEOCKBAR. JR., 
NVCL. PAYS. ‘/I(, 4 17 (1965). 

R. TORT1 AED E. GEAETZBR, NUCL. PETS. Al71, 305 
(1971) 

J. G. VAN DEE EAAE, P. E. CBRISTBKSEN. J. RASKVSSEN 
AND P. 0. TJOn, RUCL. PRYS. All5, 265 (1968). 

A. N. VEEESECBAGIN, I. 1. KOEOSTOVA, I. P. 
CAEENOV AND B. A. SAILYAEV, WV. J. RVCL. PAYS. 
10, 273 (1974 

5. E. VIGDOE, E. D. RATEnELL, A. S. LIBRS AND 
il. EAEBEELI, NUCL. PETS. 1210, 70 (1973) 

J. J. .VAN DEE lEEWE AND G. HEYIIANN, Z. PEYSIK 220, 
130 (1969). 

EEEDEIK VOS. ON TAE DETBEEINATION OF OPTICAL HODEL 
PAEARBTERS; UNIVERSITY OF ARSTEEDAS, NBTREELAEDS 
(DECERBER 1972) 

J. PESOLOUSKI, TEESIS UASEIllGTOll (1963). 

C. A. EIEDNEE, A. EEUSLBE, J. SOLF AED J. P. RVER, 
NUCL. PAYS. A103, 433 (1967). 

E. A. WILDERTEAL AND P. U. Il. GLAUDBIANS, NUCL. 
PAYS. AlOB, 49 (1968) 

YILCRA P. PILRJELH ET AL., PAYS. REV. 166, 1121 (1968). 

EIL71 E. WILSCE AND G. CLAUSNITZEE, NVCL. PRY.?.. Al60, 
609 (1971) 

HI1172 LESLBY A. lIItlSBOEEOV ET AL., NUCL. PAYS. AlBO, 
19 (1972) 

YOL68 K. 1. WOLF, E. VAEDEEBOXH AID ll. D. MVELAED, 
PAYS. REV. 170, 1059 (1968) 

SOL70 A. C. WOLFF AND R. G. LEIGNTON, NVCL. PETS. 11100, 
319 (1970). 

2~870 v. n. ZAEBGAI ET AL., sov. J. nuc~. PRYS. lo, 129 
(1970) 

ZA171 K. I. ZAIKA ET AL ., SOV. J. NVCL. PETS. 13, 533 (1971). 

SIE67A 8. E. SIEBSSEN AND J. R. BESKIEB, PAYS. EBV. LEFT. 
19, 90 (1967). 

See page 8 for Explanation of Tables 

63 



C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954- 1975 

TABLE IV. Optical-Model Parameters Tritons 

SPIN-ORBIT POTEITIAL RC SR FIT NOTE REF. RUCLIDB BRRRGI REAL POTBRTIAL VOL.IlAG. POTENTIAL 

R RW AS mw 
9RB 2.10 

V R A 

145. o.u* 0.704* 1.91 2.06+ 0.722+ 

SORF.IRAG. POTENTIAL 

llD RD AD OS0 RSO AS0 

8.93 0.85; 0.704* 1.40* Sl 

1OB 1.50 
118 1.75 

118 2.10 

138. o.a5* 0.704* 
138. 0.05* 0.704* 

145. 0.858 0.704* 

3.98 2.06* 0.722* 
1.94 2.06, 0.7228 

3.78 2.068 0.722* 

8.10 0.85; 0.704* 1.40; Sl RBR69 
a.92 0.85. 0.704* 1.40* Sl RBR69 
8.26 0.85* 0.704; 1.40* Sl EER69 

12c 1.11 
12c 1.50 
12c 1.60 

12c 1.81 
12c 1.95 

12c 2.00 

18.6 l.O* 0.7* 

1.01 2.06* O-722* 
13.2 1.4* 0.7* 

14.2 1.4, 0.7, 
17.9 l.P* 0.7* 

15.2 1.48 0.7* 

1.4* s2 
8.56 0.858 0.704* 1.40* Sl 

1.9* s2 
1.4* s3 

1.4* s3 
1.u* s3 

12c 2.05 

12c 2.15 
12c 2.25 
12c 2.35 

12c 2.45 
12c 2.5r( 

156.0 1.48 0.7* 

120. o.a5* 0.704* 
150.6 l-U* 0.7* 

145.7 1-u; 0.7* 

164.8 1.W 0.7+ 

160.2 1.W 0.7* 

161.0 l.U* 0.7* 

163.0 l.U* 0.7+ 

164.8 l.U* 0.7* 

162.5 l.U* 0.7* 

167.1 l.LL* 0.7, 

164.4 I.&* 0.7* 

134.6 i.a* 0.7* 

164.8 1.4* 0.7* 
129.6 1.4* 0.7* 

135.0 1.4+ 0.7+ 

133.5 1.4* 0.7* 

164.4 1.4* 0.7* 

12.9 1.4* 0.7; 
10.7 1.4* 0.7: 
10.1 1.4* 0.7* 

11.1 1.4* 0.7* 
10.1 1.4* 0.7* 

11.3 1.4* 0.7* 

15.5 1.4* 0.7* 

18.0 1.L1* 0.7; 
17.2 1.W 0.7; 

18.0 1.68 0.7* 
17.9 1.u* 0.7* 

22.2 1.9* 0.7: 

1.4* 53 
1.4; 52 
1.4* s2 
1.4* s2 
1.4* s3 
1.4; s3 

12c 2.65 

12c 2.71 
12c 2.78 
12c 2.86 

12c 3.00 
12c 3.22 

1.u* s2 ET069 
1.4* s2 ET069 
1.48 s2 ET069 
1.4* s2 ET069 
1.u* s2 ET069 
1.q* 52 ET069 

1x 3.40 
12c 6.4 

12c 6.8 

135.6 1.4* 0.7* 17.0 1-w 0.7* 

49. 1.8* 0.37 19. I.88 0.37 

63. l-B* 0.58 30. 1-M 0.58 

1.4+ s3 
1.257 S 

1.257 S 

12c 12. 102.4 1.4* 0.688 13.9 1.4* 0.688 1.251 1129 S 
12c 12. 160.5 1.4* 0.626 17.6 1.4+ 0.626 1.251 7144 s 
12c 16. 130. 1.29 0.58 18.9 1.37 0.96 1.29 s3 
12c 20. 133.3 1.13 0.606 15.6 1.75 0.76 1.13 s2 

160 6.8 
160 12. 
160 12. 

160 12. 
180 6.4 

180 7.2 

68. 1.5 0.6 

93.8 1.u* 0.615 

lU6.B 1.4* 0.551 

142.7 1.43 0.095 

:o": 

1.2 0.73 
1.30 0.88 

16. 1.5 0.6 

14.7 1.0; 0.615 

18.4 1.4* 0.551 
17.3 l.U6 0.370 

21. 1.2 0.73 
36. 1.30 0.88 

1.257 
1.257 1112 3 

1.257 1100 S 

4.15 1.43 0.469 1.4* S 

1.251 S 
1.257 S 

19P 2.00 
19F 6.8 

1.90* Sl 
1.25'1 S 

20NE 2.00 16. l-81* 0.592* 1.40* Sl 

2UHG 10. 
2486 10. 
24116 12. 
2UMG 12. 
24116 15. 

150. yg* 0.8291 

120. . 0.70 

150. 0.99* o.e29* 

126. 1.u* 0.640 

172.6 I.@* 0.603 

82.6 1.4* 0.66 
141.3 1.28 0.65 

165.4 1.169 0.75 

2516 12. 135.6 1.31 0.65 

2516 12. 171.3 1.4* 0.54 

2616 10. 126.0 1.4* 0.64 

26~~ 12. 113.8 1.47 0.59 
26~6 12. 169.5 1.4* 0.58 

34.6 1.9; 0.640 
33.6 1.4+ 0.603 

20.0 1.4; 0.66 
29.8 1.28 0.65 

16.U 1.50* 0.82 

22.3 1.59 0.64 
29.3 1.u* 0.56 

34.6 1.08 0.64 

24.0 1.47 0.59 
30.6 1.W 0.58 

1.257 1338 S 868 GL065 

1.257 133u s 868 GLO65 
1.25P 1271 S H68 GLO66 

1.257 1262 S H6B GLO66 
1.21 s2 a GAR73 

1.257 1348 S il6B GL066 
1.257 1296 S A68 GLO66 

1.257 S R68 GLO65 
1.257 1367 S R6B GLO66 
1.257 1359 S A68 GLO66 

27AL 12. 81.2 1.4* 0.68 
27AL 12. 147.1 1.4* 0.61 

27AL 12. lU1.4 1.145 0.723 

27111 12. 164.7 1.198 0.688 

55.7 1.01 0.68 
54.1 1.4* 0.61 
U0.86 1.3711 0.716 

80.71 1.142 0.779 

1.257 1415 S H68 
1.257 1393 s H6B 

1.0, 52 
1.4* s2 

35CL 12. 142.1 1.u* 0.61 
35CL 12. lQ3.3 1.11* 0.59 

37a 12. 98.3 1.u* 0.67 
37CL 12. 136.8 l.U* 0.63 

53.3 1.4s 0.59 

17.5 1.a* 0.67 

24.2 1.4* 0.61 

20.6 l-11* 0.63 

1.257 1060 S H68.5 GL066 
I.251 1910 s 868.5 ~~066 
1.257 1489 S 868 GLO66 
1.25? 1490 s H66 GLO66 

4OCA 1.3* 9 

OOCA 
UOCA 
40CA 
40CA 

i-0" 
2:5 

2.5 
3.0 

3.0 

150.* 1.108 o.ao* 

150.+ 1.301 0.658 

150.* 1.10* o.tlo* 

150.* 1.30* 0.65* 
150.8 1.10, o.eo* 
lSO.* 1.30* 0.65* 

12. 1.60 0.65* 

4. o-65* 18. :- 63:* . 0.65* 
10. 1.30* 0.65* 

17. 1.60 0.65* 
17. 1.30* 0.658 

1;3* i 
1.3* S 
1.3* s2 
1.3* S 
1.3* s3 

40CA 3.5 

UOCA 3.5 
OOCA 6.8 

40CA 7.2 
UOCA 7.2 

150.* 1.10* 0.80, 23. 1.60 0.65* 

;:;.* ;.$ 0.65+ 

41: 1:4+ 
0.65 
0.71 

107. 1.07 0.854 

us. 1.48 0.71 
12. 1.81 0.592 

1.3* S GOL72 
1.3* sz GOL72 
1.257 S A66 R0065 
1.251 S H68 PUL64 
1.257 S R68 BJELU 

OOCA 
UOCA 
OOCA 
UOCA 
40CA 

10. 

::: 

12. 
12. 

152.9 1.248 0.7u3 
125.0 1.48 0.59 
133.4 1.4* 0.65 

139.4 1.37 0.65 

157.0 1.2u* 0.688 

18.0 1.7u 0.637 
21.7 l.U8 0.59 

1.257 S 

17.2 1.62 0.69 
21.6 1.50 0.756 

23.0 1.48 0.65 

1.257 la89 S 
1.257 1569 S 

1.251 1534 s 
1.257 S 

RBR69 

ET069 
HER69 
ET069 
ET069 
BT069 
ET069 

ET069 
ET069 
ET069 

ET069 
ET069 

ET069 
PULL4 
PUL64 

GL065 
GL065 

KEA72 

KEA72 

PUL64 

GL065 
GL065 

PIG73 

PUL64 
PUL64 

AER69 
R0065 

HER69 

GLO66 
GLO66 
GEA73 
GRA73 

A68 

R68 

1168 
H68 

K68 

Ii68 
Ii68 

R68 

868 

A68 

GOL72 
GOL72 
GOL72 
GOL72 
GOL72 
GOL72 

Ii68 GL067 
R68 GLO66 
H68.5 ~L066 
R6R.5 GL066 
1168 GL067 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 19541975 

TABLE IV. Optical-Model Parameters Tritons 

NUCLIDE EKERGY BBAL POTBB?IAL 
v R A WV) 

156.8 1.24* 0.656 
172.7 1.16* 0.700 
215.3 1.003 0.766 
156.2 l.O* o-a* 
153.1 1.008 0.811 
176.0 1.14* 0.710 

VOL.IBAG. POTENTYAL SORP.INAG. POTBUTIAL SPIB-ORBIT POTBWTIAL BC SE FIT IiOTB BEP. 
N RU AU UD RD AD vso ES0 AS0 

15.98 1.592 0.857 
14.8 1.650 0.806 
13.4 1.652 0.822 
10.8 1.744 0.800 
10.9 1.753 0.773 
14.68 1.669 0.799 

1.25; s2 
1.25+ s2 

3.0* 1.003 0.766 1.4* 1626 Sl 
3.09 1.0* o.a* 1.4* 1628 Sl 
3.0* 1.008 0.811 l.U* 1626 St 

1.4* s2 

5 
5 
5 
5 
5 
2 

HCa 
A68 

FLY69 
FLY69 
SAT69 
SAT69 
SAT69 
OR071 

40CA 20. 
40CA 20. 
40CA 20. 
UOCA 20. 
4OCA 20. 
40CA 20. 

1.25? S 
1.257 s 

1.251 S 

GL067 
GL067 

HBB GL067 

1.257 S 
1.25* 1680 S2 
1.25* 1770 S2 

868 GL067 
EAP67 
RAP67 

1.25* 1790 Sl 
;.;S: 1820 S2 

Sl 
1.25+ s3 
1.4* Sl 

1.25') s2 

EAP67 
KAP67 
FLY69 
FLY69 
OR071 

MAC72 

1.258 Sl 
1.25* s2 
1.4* Sl 
1.257 S 
1.257 s2 

5 

: 
R6R 

FLY69 
FLY69 
OR071 
GL067 
KCL72 

1.25+ la10 Sl llAP67 
1.25* 1760 S2 RAP67 

1.25* 1910 Sl 
:2X: 1900 Sl 

Sl 
1.258 Sl 

4.31 1.576 0.883 1.25; Sl 
1.4* Sl 

1.25* 1920 Sl 
1.25* 1890 Sl 
1.25* Sl 
1.25* Sl 
1.48 Sl 

a788 15. 162. 1.19 0.75 13.4 1.60 0.69 
a7m 15. 

1.258 Sl 
122. 1.23 0.76 12.0 1.63 0.68 1.25* Sl 

1.25* 1810 S2 
1.25* 1810 S2 
1.25* la10 S2 

5 
5 
1 
2 

5 
5 
2 

1 
1 

1 

5 
5 
5 
2 

: 
2 
5 
5 
2 

5 
5 

5 
5 

5 
5 

: 
5 

5 
5 
5 
5 

EAP67 
HAP67 
FLY69 
FLY69 
ASC70 
118071 

HAP67 
EAP67 
FLY69 
FLY69 
OR071 

TUC72 
TUC72 

RAG70 
RAG70 
RAG70 

1.25* 1940 Sl 
;.;z: 2000 Sl 

S 
1.25; Sl 
1.25* s2 
1.48 s2 

1.25* s2 
1.25, s2 
1.4* s2 
1.25* s2 
1.25* s2 
1.4* 32 

1.25* Sl 
1.25* s2 

RAP67 
HAP67 
BAL69 
PLY69 
FLY69 
OR071 

FLY69 
FLY69 
OR071 
FLY69 
FLY69 
OR071 

FLY69 
FLY69 

1.25; S 
30.45 1.22 0.868 1.25; S 

TAK73 
TAR73 

1.25* 2120 sl 
;A; 2030 52 

Sl 
1.25* s2 

HAP67 
SAP67 
FLY69 
FLY69 

148.2 1.24* 0.680 18.82 1.445 0.895 1.25* 
148.7 

Sl 
1.24* O-685+ 19.70 1.432* O.a70+ 1.25* 

168.5 
Sl 

1.14* 0.764 16.53 1.525 0.823 1.4; 
147.0 

s2 
1.24+ 0.688 18.08 1.475 0.890 1.25* Sl 

148.9 1.24* 0.685* 19.93 1.432* O.S70+ 1.25* Sl 

FLY69 
FLY69 
UK071 
FLY69 
FLY69 

149.6 1.24: 0.706 21.88 1.378 0.903 
149.9 

1.25; 
1.24: 

Sl 
0.6858 17.16 1.432+ 0.870+ 1.25* 

149.6 
s2 

1.24* 0.715 16.87 1.445 0.809 
150.5 

1.25* Sl 
1.24* o.ca5* 15.52 1.432* 0.870* 1.25; s2 

FLY69 
FLY69 
FLY69 
FLY69 
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44CA 12. 157.0 1.24* 0.696 23.9 1.46 0.802 
48CA 12. 151.2 l-24* 0.748 13.8 1.71 0.58 

4811 12. 154.8 1.24* 0.705 17.9 1.60 0.756 

52CR 12. 
52CR 15.0 
52CR 15.0 

151.9 1.24* 0.692 
152. 1.24* 0.651 
144. 1.24; 0.6788 

149. 1.24* 0.671 
146. 1.24* o-678* 
149.4 1.24* 0.671 
150.7 1.24+ 0.685* 
169.4 l.lU+ 0.732 

151. 1.24 0.66 

18.45 1.59 0.722 
22.0 1.49 0.808 
30.0 1.45* o.a41* 

10.0 1.57 0.776 
25.6 1.458 0.841+ 
19.29 1.562 0.772 
18.85 1.4328 O.R70* 
17.94 1.615 0.730 

52CR 20.0 
52CR 20.0 
52CR 20. 
52CR 20. 
52CR 20. 

53CR 12. 21.5 1.47 0.79 

54PE 20. 
54FE 20. 
54PE 20. 
56~~ 12. 
57PE 12. 

147.1 1.24, 0.653 21.62 1.494 0.847 
142.4 1.248 0.685* 26.77 1.4324 0.870* 
167.1 1.14* 0.717 19.96 1.560 0.787 
147.4 1.24* 0.681 16.2 1.605 0.76 
145.8 1.24; 0.635 22.6 1.42 0.88 

62nY 15.0 
62WI 15.0 

62NI 20.0 
62NI 20.0 
62NI 20. 
62NI 20. 
62NI 20.0 

151. 1.24* 0.692 
155. 1.24* 0.678* 

29.0 1.36 0.890 
21.9 1.45* o.a41* 

26.7 1.43 0.853 
24.7 1.45* o.e41* 
26.52 1.432* 0.870* 
26.11 1.431 0.850 

152. 1.24* 0.680 
153. 1.24* 0.678* 
148.8 1.24* 0.685+ 
154.3 1.24+ 0.677 
149.0 1.274 0.656 
172.9 l.lU* 0.746 

27. 1.576 0.883 
21.96 1.527 0.789 

154. 1.242 0.672 23.7 1.37 0.901 
154. 1.248 0.678* 20.7 1.45* 0.841* 
155.1 1.24* 0.673 23.46 1.385 0.886 
152.1 1.24* O-685* 22.28 1.432* 0.87W 
173.8 1.148 0.747 20.03 1.505 0.799 

6211 20. 

64111 20.0 
64NI 20.0 
64KI 20. 
64KI 20. 
64NI 20. 

a6SR 15.0 152 1.248 0,674 25.4 1.44 0.820 
a6SR 15.0 168 1.16* 0.726 24.1 1.48 0.79u 
66~~ 15.0 252 1.168 0.684* 32.1 1.41* o-806* 

90ZR 20.0 
90ZR 20.0 
90ZR 20. 

152. 1.24* 0.684 19.6 1.48 0.771 
151. 1.24* 0.678* 21.5 l-45+ O.aUl* 
150.4 1.24, 0.67 20.5 1.46 0.79 
152.9 1.24* 0.684 20.04 1.479 0.779 
151.1 1.24* 0.685; 24.06 1.433 O.a70* 
173.2 1.14+ 0.751 10.62 1.526 0.746 

902R 20. 
90ZR 20. 
9OZR 20. 

92ZR 20. 
92ZR 20. 

159.1 1.24* 0.670 
154.4 1.24+ 0.685+ 
182.6 1.148 0.743 
153.4 1.24+ 0.681 
150.8 1.24* 0.685+ 
175.0 1.14* 0.754 

22.90 
25.00 1.401 0.809 

1.432* o.f370* 
21.60 1.461 0.775 
18.75 1.489 0.787 

92ZR 20. 
94ZR 20. 
94ZR 20. 22.69 1.432* 0.870+ 

16.81 1.553 0.760 

154.0 1.24* 0.672 18.62 1.391 0.990 
153.9 1.24* 0.685* 17.76 l-432* 0.870; 

94ZR 20. 

9623 20. 
96ZR 20. 

lOOK 15.75 160.4 1.16 0.793 
10010 15.75 173.5 1.22 0.73 

11.22 1.25* 0.812 

116SN 20.0 
116511 20.0 

153. l-24* 0.695 
156. 1.24* 0.67a* 
154.1 1.24; 0.698 
155.9 1.24* 0.685* 

20.8 1.42 0.889 
17.4 1.45* o.fJ41* 
21.28 1.419 O.SSl 
18.96 1.432. o.a70* 

116Sn 20. 
116SN 20. 

118sn 20. 
iiass 20. 

::Ei 20- 20. 
12OSR 20. 

122sn 20. 
122SN 20. 
124SN 20. 
124SN 20. 

See page 8 for Explanation of Tables 



C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

TABLE IV. Optical-Model Parameters Tritons 

tlUCLIDE E”ERGr REAL POTENTIAL IOL.I”AG. POTENTIAL SVRP.IIIAG. POTENTIAL SPIR-ORBIT POTENTIAL RC SR PIT NOTE REP. 
(IIEV) V R , A II RN A” “0 RO *II vso BSO AS0 

182” 20. 162.7 1.24* 0.705 26.24 1.218 1.035 1.258 51 5 PLY69 
182” 20. 162.4 1.24* 0.685, 13.44 l.U3B o-870* 1.25* s3 5 PLI69 

207PB 20. 150.0 1.24* 0.675 13.51 1.405 0.998 1.258 Sl 5 FL769 
207PB 20. 150.3 1.2W O-685* 11.99 1.432+ 0.870, 1.258 s2 5 PLY69 

208PB 20. 148.7 1.24* 0.697 16.77 1.339 0.917 1.258 Sl 5 PLY69 
208PB 20. 149.8 1.24* O-685* 12.02 1.4328 0.870* 1.25* s2 5 PLY69 
208PB 20. 150.3 1.24: 0.707 13.9 l.U2 0.816 1.25* Sl IGO 
208PB 20. 169.6 1.14* 0.795 12.0 1.48 0.824 1.&o* Sl 16069 

NOTES 

1. Data for angles smaller than 100" 

2. See publication for optical-model parameters fitting 
triton and 'He data simultaneously 

3. a) Arbitrary normalization of the cross-section data 
b) Data for angles larger than 139" are not included 

in the search 

4. Data for angles smaller than 80" 

5. See publication for other sets of parameters fitting 
the same data 

H68. As reported in a previous review paper by P. E. Hodg- 
so", Adv. Phys. 17, 563 (1968) 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE V. Optical-Model Parameters Helium-3 

SPIN-OBBIT POTIIITIAI SC SR PIT SOTS REP. 
VSO BSO AS0 

22.2 1.60' 0.70 

22.2 1.60: 0.70 

21.9 I.600 0.67 

21.3 1.63 0.66 

20.2 1.60 0.72 

21.0 1.57 0.70 

1.6W 52 DUN67 
1.60* 53 DON67 
1.6ot Si OUN67 
1.6W 52 DUN67 
1.608 s3 DOS67 
1.60* s3 DUN67 

1.60+ 53 
1.60; 53 
1.60* s3 

1.60; 53 

1.60; 53 
1.6Or 53 

DON67 
DON67 

DUN67 
DON67 
DON67 
DON67 

VOL.IIAG. POTENTIAL 
* RN AN 

NUCLIDE LNERGI REAL POTENTIAL 
WE-+1 P R A 

SURP.I!lAG. POTE"TIAL 
NT: RD AD 

ORE 12.0 88.5 1.60* 0.3c 
4WE 12.0 74.6 1.60' 0.70 
4RE 13.5 BE.0 1.601 0.30 
4m 13.5 86.9 1.601 0.7c 
4AE 15.0 96.4 1.60* 0.61 
ARE 15.0 96-U 1.60* 0.67 

4m 16.5 96.4 1.63 0.66 
4RE 16.5 96.4 1.63 0.66 
4RP 18.0 102.1 1.70 0.72 
llNE 18.0 102.1 1.60 0.72 
4AE 19.0 106.6 1.57 0.70 

4RE 19.0 106.6 1.51 0.7c 

611 8. 105.1 1.70 0.28 
611 8. 140.8 1.2* 0.6C 
6LI B. 140.* 1.28 0.45 
611 9. 103.1 1.88 0.34 

611 9. 140-t 1.2; 0.53 

6LI 9. 140.* 1.2* 0.42 

611 10. 103.3 1.66 0.5c 
611 10. 140.* 1.2* 0.58 
6LI 10. 140.* 1.2; 0.25 
6LI 11. 91.9 1.83 0.29 
611 11. 140.* 1.2* 0.62 
6LI 11. 140-t 1.2* 0.43 

611 12. 97.9 1.66 0.54 

6LI 12. 190.: 1.2* 0.75 
6LI 12. 140.* 1.2* 0.28 
611 14. 93.4 1.67 0.55 
611 14. 140.8 1.2* 0.7c 
6LI 14. 140.* 1.21 0.15 

611 16. 68.5 1.58 0.76 
6LI 16. 140.8 1.29 0.73 
6LI 16. 140.* 1.29 0.72 
6LI 18. 65.5 1.54 0.72 
6LI 18. 140.* 1.2* 0.83 
6LI 18. 140.f 1.2* 0.38 

611 20. 69.7 1.55 0.71 
611 20. 140.t 1.2; 0.75 
611 20. 140.* 1.2* O.&C 
611 217. no.7 1.0 0.77 

711 9.7 
7l.I 9.7 
711 9.7 
711 11.0 

150.8 1.20 
161.6 1.17 

:::-' l-O7 1.15+ 

0.7C8 
0.654 
0.675 
0.71 

9BE 4.0 lR5. 1. 2011 0.44 
9BE 6.0 142.2 1.16 0.78 
98E 6. 169. 1 . 1 5+ 0.62 
9BB 6. 174. 1.15'1 0.59 
9BE 6.0 145.0 1.251) 0.65* 
9BE 6.0 156.0 1.18 0.67 

6.20 1.60, C-70 

7.04 1.60* 0.70 
10.16 1.60* C-60 
10.16 1.609 0.60 

10.16 1.68 
10.16 1.68 
9.49 1.60* 
9.49 1.70 
10.65 1.52 
10.65 1.52 

90.2 1.70 
30.' 2.42 

97.0 1.8B 
30.8 2.98 

59.9 1.66 
30.* 2.CO 

75.2 1.63 
30.* 2.39 

66.7 1.66 
30.; 2.30 

59.6 1.67 
30-e 2.11 

67.9 1.58 
30.' 2.20 

7O.Y 1.5u 
30.* 1.93 

71.0 1.51 
30.* 1.90 

27.7 1.46 

6.76 1.31 

10.0 1.89 

0.53 
c-53 
0.60 
0.60 
c.70 
0.70 

0.81 
0.72 

0.65 
C.60 

7.51 2.69 0.36 

7.59 2.67 0.45 

0.76 
0.74 

0.65 
0.53 

7.59 2.31 0.57 

7.5* 2.26 0.55 

0.69 

0.52 

0.61 
0.54 

7.5* 2.27 0.62 

7.5* 2.19 0.65 

c.45 

0.55 

C.Ul 
0.42 

7.5* 1.32 1.12 

7.5. 1.13 1.19 

c-41 
0.1(6 

0.83 

1.51 0.74 1.P6 

0.769 

0.25 

8.26 1.37 0.527 

12.61 1.17 0.455 

14.66 1.20; 0.96 
2e.z 1.88 

9.25 2.23 
8.92 2.24 

4.09 2.68 

28.0 1.87 
30.* 2.12 

0.61 
13.8 1.15* 1.85 
14.G 1.15* 1.55 

0.43 
0.46 

9BE 6.0 
9BE 6.0 
9BE 6.1 
9BE 8.0 
9BE B.0 
9BE 0.0 

165.0 1.10 0.73 
133.0 O.R6 0.70 
180. 1. 2O'P 0.46 
139.6 1.13 0.77 
140.t 1.2* 0.76 
190.* 1.2' 0.65 

c.50 

0.61 
0.45 

13.7 1.88 0.48 

15.m 1.209 1.20 

7.5* 1.98 0.72 

9BE 8. 
98E 8. 
9BE 8.0 
9BE 8.0 
9BE 10. 
9BE 10.0 

163. 1.15'E 0.66 
162. 1 . 15r. 0.67 
178. l-20'@ 0.47 
158.2 1.07 0.728 

14.6 1.15* 1.37 
19-t 1.15* 1.37 
13.OG 1.208 1.30 

lC9. 1.6* 0.69 
171. 1.20'1 0.51 

5.96 2.54 
22. 1.6* 

16.4 1.535 

16.5 1.51 
29.7 1.220 

21.8 1.525 

il.7 1.636 

0.508 
0.64 

18.CG 1.20* 1.99 

9BE 13.2 
9BE 15.0 
9BE 18.0 
9BB 18. 

9BE 2O.Y 
9BE 22.2 

141.2 1.156 0.758 
155. 1.201' 0.6C 
149. 1.20'[ 0.66 
140.t 1.27 0.63 
152.8 1.202 0.635 

c.990 
18.5G 1.20* 2.17 
10.5G 1.20* 2.30 

62.7 1.432 0.746 

1.04 

1.167 
1.055 

9BB 27.0 108.1 1.080 0.857 
9BE 31.6 69.5 1.18 0.7t 
9BE 31.6 69.5 l.lR 0.76 
9EE 217. 35.0 1.52 0.71 

C-893 

5.65 l.BO 0.63 

20.3 1.18 0.76 
20.3 1.18 0.76 

10B 4.0 168.0 1.20*' 0.78 21.06 I.208 1.90 
1OB 4.0 172.0 1.204, 0.73 16.CG 1.208 1.80 
10E 4.0 163.0 1.20.~ 0.699 12.OG l-20* 1.90 
108 8.0 180.0 1.201, 0.72 24.06 1.20* 1.75 
10B 8.0 185.0 1.2w: 0.7, 16.50 1.20* 1.85 
10B 8.0 189.0 1.201: 0.659 16.56 1.20* 1.90 

106 9.8 1qo.* 1.2* 0.78 
108 9.8 loo.* 1.2* 0.83 
10B 9.8 85. 1.63 0.6 

30.* 2.15 0.30 

25. 1.63 0.6 
7.51 1.85 0.55 

:-;: 12” s 
1:3* 

1212 s3 
923 Si 

1.3* 991 s 

1.3, 1052 52 
1.3* 997 52 

IUD68 
LO068 
IUD68 
IUD68 
LO068 
LO068 

1.3, 1037 s 10068 
1.3; 1032 53 LO068 
1.3* 954 I2 IUD68 

1.3+ 950 B 10068 

1.38 936 Sl LO068 
1.3* 892 53 LO068 

1.3* 1050 s 

1.3* 1015 52 
1.3* 1014 53 
1.3* 930 s 

1.3* 944 s2 

1.3* 1008 s3 

1.7* s 

IUD68 
IUD68 
LO068 
LOO68 

LOD68 
LO068 

1.3* 1011 s2 
1.3; 1272 52 

1.3* S 

1.3* 949 52 
1.3* 1119 s2 

IUD68 
LUD68 
LUD68 
IUD68 
LO068 
LOD68 

1.3; S 
1.3* 905 53 
1.3* 1303 53 
1.37 si 2 

1.3* S 
I.38 S 

IUD68 
LOD68 
IUD68 
SIL73 

1.27 
1.4. 

53 
51 

01170 
DIX70 
PER73 
SCR70 

1.4* 339 s2 PAR691 
1.3* 16 EAR67 
1.47 741 s R6S PAR68 
1.4? 653 S II68 PAR68 
1.90' s2 TAO71 
1.40* I2 TH071 

1.40* 52 TH071 
1.40; s2 TAO71 

1 .a* 472 52 PAE69A 
1.3* 16 EAR67 
1.3* 53 LO068 
1.3* 52 LO068 

1.4) 808 N 868 

1.47 820 s A68 
1 .a* 5Y7 s2 

1.07 s2 
1.258 14 

1.4* 858 :2 9 

1.07; 53 9 
I.@* 1046 52 
1.4* 1058 s3 
1.3* S2P2 20.24 
1.071 53 16 

1.07* S2 16 

PAR68 
PAR68 

PAR691 
IO072 
CR067 
PAR691 

811272 
PAR6911 
PAR6911 
"CE72 
BOP72 
BOP72 

6.* 1.2* 0.79 

6.; 1.27 0.7; 

6.* 1.2* 0.7* 

6.1 1.28 0.7* 

6.8 1.28 0.7* 

6.* l.zC 0.7+ 

6.; 1.B 0.7* 

6.8 1.B o-7* 

6.8 1.B 0.1* 

3.03 1.20 0.708 
2.76 1.17 0.659 

5.5 1.20* 0.44 

5.5 1.15: 0.59 
6.0* 1.25+ 0.65* 
6.0* 1.18 0.67 

6.0* 1.10 0.73 
6.0* 0.86 0.70 
4.0 1.20* 0.46 

3.5 1.15* 0.67 
5.5 1.20* 0.47 
7.34 1.07 0.728 

5.5 1.209 0.51 

::: 1.20; 1.208 0.60 0.66 
5.0 1.14 0.63 

1.07* S2 16 BUP72 
1.4? S 868 SIL67 
1.47 S 868 OIL67 
1.37 s2 2 WIL73 

8.82 1.18 0.76 

1.20* 0.78 
1.20; 0.73 

5.5 1.208 0.72 
5.5 1.208 0.71 
5.5 1.20* 0.69* 

1.oa 740 Cl :,6 
593 s 5 

1.408 940 52 5 
1.40, 948 S 5.6 
1.408 929 s 5 

DOG70 
DOG70 
DOG70 
DUG70 
DOG70 
DUG70 

1.38 s2 LO068 
1.3* 53 LO068 
1.47 5 A68 PAT67 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE V. Optical-Model Parameters Helium-3 

NUCLIDB ERBRGI REAL POTEBTIAL VOL.IIIAG. POTER'IIAL SQRP.IMAG. POTENTIAI SPIB-ORBIT POTEATIAL RC SR PIT NOTE REP. 
(IEI) V R A VI RI AU ur RU AC vso RSO AS0 

5.5 1.208 0.71 
5.5 

:-::r o-74 5.5 . 0.69; 

12.56 1.20* 1.90 
ll.CG 1.20* 2.10 
13.06 1.20* 1.90 
14.36 1.20* 2.00 
12.CG 1.20* 1.82 
16.06 l-208 1.90 

10.0 194.0 1.20* 0.71 
10.0 193.0 1.20* 0.74 
10.0 192.5 l-20* 0.69* 
12.0 201.5 1.20* 0.69 
12.0 200.0 1.20* 0.71 
12.0 200.0 1.20* 0.69, 

13.2 83.7 0.950 a.917 
14. 140.0 1.1' 0.80 
14. 134.1 1.1+ 0.83 
15.0 213.0 1.208 0.59 
15.0 211.0 1.2W 0.61 
15.0 206.0 1.20+ 0.69* 

17.2 151.3 1.067 0.858 
18.0 195.0 1.2w 0.57 
18.0 221.0 1.20; 0.48 
18.0 188.5 1.20. 0.69* 
24.3 102.2 1.064 0.879 
24.3 103.3 1.079 0.815 

32.46 104.4 1.15 0.78 
32.46 132.9 1.54 a.57 
32.46 171.0 1.25 0.58 

8.0 195. 1.20* 0.65 
10.0 145. 1.16 0.595 
10.0 127. 1.29 a.573 
10.0 195. 1.20* 0.69 
12.0 152. 1.018 0.75* 
12.0 194. 1.2W 0.67 

14. 143.9 1.1. 0.80 
14. 139.0 1.1* 0.83 
15.0 195. 1.2Dc 0.64 
18.0 140. 1.018 0.754 
18.0 190. 1.20* 0.66 
18.3 71.6 1.055 0.893 

20.6 74.1 1.064 0.871 
20.6 70.5 1.057 0.887 
27.2 115.3 1.071 0.856 
74. 98.9 1.16 0.73 
74. 100.5 1.11 0.71 

29. 76.64 1.057 0.881 
29. 78.3* 0.92* 0.881* 

3.70 149.7 1.29 0.62 
3.70 110.0 1.2W 0.6C 
3.70 112.0 1.20* 0.58 
3.70 110.0 1.20+ 0.61 
5.03 133.0 1.20+ 0.67 
5.03 133.0 1.20* 0.68 

5.03 132.0 1.2LM 0.67 
5.5 lOO.* 1.06 0.72 
5.57 130.5 1.201 0.62 
5.57 126.5 1.2W 0.67 
5.57 131.0 1.20+ 0.6U 
6.0 139.5 0.93* o.t?1* 

6.00 121.0 1.2W 0.589 
6.00 128.0 1.20* 0.555 
6.00 125.0 1.20; 0.57 
7.00 128.0 1.2(P 0.66 
7.00 146.0 1.20* 0.49 
7.00 136.0 1.20* 0.60 

7.0 165.2 0.93* 0.81* 
8.00 125.4 1.20* 0.685 
8.00 127.5 1.20* 0.67 
8.0 165. 0.93+ 0.81* 
8.5 60.47 1.97 0.51 
8.50 135.0 1.209 a.73 

8.50 137.0 1.20* 0.71 
8.50 136.0 1.2W 0.7c 
10. 71.21 1.78 a.533 
10.0 136.0 1.201 0.58 
10.0 126.0 1.20* 0.67 
10.0 132.0 1.20+ 0.63 

11.0 130 1.15+ 0.70 
12.0 lU7.5 1.20* 0.575 
12.0 147.0 1.20* 0.58 
12.0 149.0 1.20* 0.55 
13.9 SO.35 1.042 0.776 
13.9 108.2 1.301 0.7c3 

13.9 109.1 1.212 0.663 
15.0 172.0 1.2W 0.71 
15.0 171.5 1.20* 0.74 
15.0 166.0 1.20* 0.16 
15. 155.0 0.93 0.84 
16. 165. 1.26 0.8 

10B 
1OB 
1OB 
108 
108 
10B 

1OB 
10E 
10B 
10B 
106 
108 

10B 
106 
1OB 
108 
10B 
1OB 

1OB 
10E 
106 

11B 
118 
1lB 
11B 
118 
118 

1lB 
11B 
118 
11B 
11B 
118 

11B 
11B 
118 
118 
11B 

c 
c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
1x 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 
12c 

5.5 1.20* 0.71 
3.5 1.2W 0.69* 

1.40* 992 S2 5 DUG70 
1.40* 1070 S 5.6 DGG70 
1.40, 964 S 5 DOG70 
1.90* 1030 52 5 DOG70 
1.40* 998 S2 5.6 DUG70 
1.408 1006 S 5 DUG70 

23.7 1.R72 0.650 1.07; 52 9 
12.5 2.33 0.26 1.25* s2 

BOP72 
ND.570 
NOS70 
DOG70 
DOG70 
DUG70 

1.2% s2 
1.40* 846 53 5 
1.40* 068 S 5.6 
1.40* 980 S 5 

1.07* 51 
1.40; 900 93 5 
1.4W 758 S 5.6 
;A;: 981 S s2 5 

1.078 52 

BOP72 
DOG70 
DUG70 
DUG70 
BOP72 
EVP72 

0.53 928 52 23 

0.81 869 Sl 0.86 1104 s :: 

SQLl68 
54068 
SQO68 

1.4* 911 s2 PAR69A 
1.16* 51 IIL69 
1.29 52 llIL69 
1.4* 993 52 PAR69A 
1.02* Sl IIt69 
1.4* 945 52 PAR69A 

1.29 s2 NO570 
1.25* s2 NOS70 
1.w 936 53 PAR69A 
1.02* 53 RIL69 
1.4* 930 52 PAR691 
1.07* 52 16 BUP72 

1.07* I2 16 BLIP72 
1.07* Sl 17 BUF72 
1.07* 52 BLIP72 
1.31 s2 9 ASP79 
1.3* s2 9 ASP74 

1.07* 1070 s 8 
1.258 5 

1.4* s2 111 
1.4, 290 s 
1.4, 237 Sl 
1.4* 255 Sl 
1.4* 614 S 
1.4* 580 Sl 

1.u* 556 Sl 
1.06 Sl 25 
1.4* 584 s 
1.II* 604 Sl 
1.4* 561 Sl 
1.L(+ 52 

BAU67 
SC070 

SC867 
PAR68 
PAR68 
PAR68 
PAR68 
PAR68 

PAR68 
LA168 
PAR68 
PAR68 
PAR68 
PEL68 

1.W 545 s 
1.W 460 31 
1.4* 477 52 
1.4* 724 S 
1.4* 494 5 
1.4* 544 Sl 

1.4* S? 
1.4+ 769 S 
1.W 735 s2 
1.4, s2 

PAR68 
PAR68 
PAR68 
PAR68 
PAR68 
PAR68 

1.41 938 5 A68 
1.4* 811 s 21 

liEL68 
PAR68 
PAR68 
REL68 
SCA66 
PAR68 

1.4* 757 51 21 PAR68 
1.4, 750 51 21 PAR68 
1.47 983 5 A68 SCA66 
1.42 719 5 PAR68 
1.4* ED6 52 PAR68 
1.4* 733 52 PAR68 

1.4+ Sl SCA70 
1.4, 734 s PAR68 
1.4* 695 53 PAR68 
1.4* 646 53 PAR66 
1.2* S OBE68 
1.2* S OBE6R 

1.2* S 
1.4* 1013 s 
1.4* 1DlU S2 

:-:r 1o52 s2 
1:47 

s3 
S A68 

OBE68 
PAR68 
PAR68 
PAR68 
ZlJR69 
FOR67 

33.6 1.84 0.30 
S.CG 1.20* 1.85 
lC.CG 1.20* 1.80 

3.0 1.20* 0.59 
2.5 

:-:"d: o-61 2.3 . O.CY* lO.OG 1.20* 1.90 

15.4 1.894 0.470 
9.OG 1.20* 2.10 
10.5G 1.20* 1.80 
ll.RG 1.2ot 1.90 

7.9 1.705 0.726 

5.5 1.208 0.57 
5.0 1.2W 0.48 
5.5 1.20* 0.69* 

11.1 1.862 0.606 

26.6 1.19 0.91 
19.5 1.82 0.22 
12.8 1.78 0.94 

16.56 1.20* 1.90 5.5 1.20* 0.65 
(1.755 1.16 0.595 

;.:5* . 1.258 1.20= 0.573 0.69 

9.13 a.95 1.83 
3.68 2.25 1.53 

ll.OG 1.20; 1.90 

14.56 1.208 1.60 
10.16 1.5U 0.965 

12.2 2.25 0.20 

4-o* 
5.5 

3.0 
4.0* 
4.0 

5.0 

4.0 

3.0 

5.0 

9.0 

2.0 

9.0 

4.5 

9.5 

1.018 0.75* 
1.20* 0.67 

32.C 1.81 0.36 
11.56 1.20* 1.80 
a. 14 1.39 0.809 
13.56 1.20* 1.65 

1.20* 0.6U 
1.018 0.754 
1.20* 0.66 

10.5 1.777 0.844 

11.2 1.707 0.783 
11. 1 1.794 0.787 
13.3 1.794 0.719 
3O.Qe 1.29 0.88 

12.c9 1.24 0.87 

16.66 1.777 0.744 
8.24 2.15 0.774' 

14.9 2.04 0.20 
24.0 1.20, 0.60 

26.06 1.20* 0.92 
2O.CG 1.20* 1.15 

12.CG 1.20* 1.43 

12.CG 1.20* 1.32 

1.20, 0.61 

1.20; 0.67 

1.20* 0.64 

1.20* 0.57 

1.20* 0.60 

16.0 1.20+ 0.67 

30.0 1.77 0.64 
21.0 1.20: 0.62 

15.CG 1.20* 1.50 
16.56 1.20* 1.35 

5.50 2.25 C.65* 

20.0 1.20* 0.589 
22.56 1.20* 0.98 
18.CG 1.20* 1.05 

8.56 1.20* 1.55 
7.56 1.20* 1.32 

11.0 1.20+ 0.66 

4.43 1.90 0.65* 
12.5 1.20+ 0.685 

15.CG 1.20* 1.02 
4.43 2.05 0.65* 
10.26 1.97 a.51 
9.0 1.20; a.73 

13.06 1.201 0.92 
14.CG 1.20* a.95 1.20+ 0.70 

1.20; 0.63 

1.20, 0.55 

13.12 1.78 0.533 
31.0 1.201 0.58 

17.CG 1.20* 1.60 
16.06 1.20* 1.35 

4.2 2.61 0.36 
17.5 1.20* 0.575 

19.OG l-20* 1.00 
17.CG 1.20* 1.00 
6.16 1.442 0.776 
10.25 1.301 0.703 

14.41 1.212 0.663 
25.0 1.208 a.71 

14.76 1.20* 1.67 
16.CG l-20* 1.55 1.20* 0.78 

5.73 2.30 0.41 
9.96 2.16 0.8 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE V. Optical-Model Parameters Helium-3 

IOL.IIAG. FCTEBTIAI 
w RI AI 

9.41 2.12 0.831 

11.90 2.04 0.872 

9.96 2.16 0.6 
9.96 2.16 0.8 

UDCLIDB ENERGY RBAL POTEIVTIAL SURP.IRAG. POTEWTIAL SPIN-ORBIT POTENTIAL 
IS0 850 AS0 

15.37 1.58 0.635 

BC SR FIT NOTE RBP. 

l.SB 53 POB68 
1.58 s3 POR6B 
1.55 53 POR6B 
1.58 53 FOR68 
1.4? S A68 POR67 
1.47 5. 868 FOR67 

1.38 s2 8 LICE70 
1.3* S3F3 18 RCB71 
1.3* S2P3 20.24 ICE72 
1.07+ 967 I3 24.14 UAEdB 
y:' 964 93 24,14 UAR6B 

s2 B ICE70 

1.3* S3P3 1% ICE71 
1.3* S2P2 20.24 ICE72 
1.078 llU7 s2 24.14 UARdB 
1.07* 1163 52 2U.14 WAB6B 
1.07; 1043 s2 24,lU WAR68 
l-07* 1078 52 29,14 WAR68 

1.4* 1192 S2 16 POJ73 
1.4* 1202 S2 16 POJ73 
1.41 1200 s 868 SE164 
1.41 1158 s H6B SE164 
1.47 1074 S 868 SE1164 
1.47 1130 s A68 SEA64 

1.07* 1062 S 24,14 WAR68 
1.07* 1055 s 24.14 WAR68 
1.97 1032 S 868 GAR62 

;A; 
1:W 

1237 1131 S2 52 16 16 POJ73 POJ73 
1033 S2 16 PO.773 

1.4* 1034 s2 16 POJ73 
1.(l* 52 ROT68 

:-:: 1o56 s2 
POJ73 

1:4* 
1027 S2 POJ73 

52 BOTdB 
1.4* s2 ST1173 

1 .u* 52 SIN73 
1.3* 52 4 BAL69 
1.3* 52 4 BAL69 
1.37 Sl 2 UIL73 

1.4* s2 3 REL68 
1.4* 53 3 WEL6B 
1.4* Sl 3 UEL6B 
1.4* s2 7.9 REL66 
1.25+ s2 NOS70 
1.25* s2 nos7o 

1.4* 52 7 KEL66 
1.11* s2 7 KEL66 
1.3* s 4 BALL69 

1.4* S 15 KEY72 
I.@* S 15 KEY72 
1.4* :3 15 KEY72 
1.40* 943 
1.9W 863 S2 

:,6 00670 
DOG70 

1.40* 807 s 5 DOG70 

;.:wr 9rr5 s2 4.5 DOG10 
921 s2 4.5.6 DOG70 

1.40; BOO s 4.5 DOG70 
1.&o+ 896 53 5 DOG70 

fflEV) v R A SD RD AC 

12c 16. 125.8 1.58 0.635 
12c 16. li7.9 1.58 0.6eY 
12c 16. 187.7 1.55 0.603 
12c 16. 184.5 1.58 0.636 
12c 17. 165. 1.26 0.8 
12c 18. 165. 1.26 0.8 

13.49 1.55 0.684 

19.31 1.46 0.636 

12c 1.9. 129.2 1.205 0.667 
12c 18. 150.* 1.07 0.69 
12c 18. 130.8 1.20 0.67 
12c 20.0 71.04 1.1516 0.761 
12c 20.0 207.7 I.2011 0.614 
12c 20. 131.0 1.20'5 0.683 

12.95 1.733 0.727 
19.63 1.656 C.629 

7.01 
6.65 
7.c 

12c 20. 150.* 1.07 0.74 
12c 20. 130.* 1.21 0.68 
12c 22.2 72.33 1.0413 0.926 
12c 22.2 128.4 1.12'5 0.771 
12c 23.9 79.9 1.080 0.853 
12c 23.9 134.1 1.1811 0.653 

14.72 1.621 0.922 
17.36 1.508 0.938 
11.86 1.927 0.677 
17.70 1.634 0.804 

13.75 

13.7 
13-e 

12c 24.0 
12c 24.0 
12c 24.5 
12c 25.3 
12c 25.3 
12c 26.8 

141.2 1.1: 0.656 
139.9 1.1* 0.6Fl 
62.' 1.31 0.89 
6i.* 1.50 0.75 

59.2 :-:,"' o-75+ 62.* . 0.82 

37.9 1.31 0.89 
39.0 1.50 0.75 
26.7 1.50+ 0.75+ 
93.9 1.34 0.82 

11.1 
11.0 

12c 29.0 63.47 1.100 0.833 
12c 29.0 76.48 1.070 0.862 
12c 29.1 66.7 1.60 0.588 
12c 29.2 135.1 1.1* 0.652 
12c 29.2 134.0 1.1; 0.66C 
12c 34.7 126.5 1.1: 0.784 

22.65 1.e32 0.664 
15.79 1.774 0.751 
52.4 1.60 0.588 

5.47 1.175 1.054 
10.7 1.323 .BB2 
15.3 1.543 .615 

12c 3u.7 124.6 l.l* 0.793 
12c 36. 127.1 1.03 0.87 
12c 39.6 121.2 1.1* 0.80 
12c 39.6 124.2 1.1* 0.808 
12c 42. 115.2 1.13 0.75 
12c 42. 115.2 1.13 0.75 

2.34 1.38 0.85 

5.84 1.55 0.70 
5.8 1.55 0.7 

15.1 1.566 -605 
11.5 1.38 0.85 
14.1 1.268 .707 
14.7 1.661 .611 
9.62 1.55 0.70 
38.5 1.55 0.7 

12c 42. 152. 1.40 0.50 
12c 49.8 16O.e 1.40 0.572 
12c 49.8 160.* 1.39 0.542 
12c 217. 68.0 1.22 0.77 

13c 
13c 
l3C 
13c 
13c 
13c 

r;:,o 
8.0 
12.0 
14. 
14. 

173.9 0.93c o.a1* 
156.5 0.931' 0.91* 
161.4 0.93+ O.Bl* 
161. 0.934' 0.81 
140.9 1.1* 0.75 
139.5 1.1* 0.83 

23.0 1.36 1.04 
20.31 1.7C 0.537 
12.58 1.96 0.571 
20.7 i.5e C.67 

4.55 2.26 0.65* 
2.45 2.75 0.65* 
4.73 2.56 0.65* 
5.37 2.25* 0.65* 
8.7 2.24 0.19 

24.3 

13c 15.0 158. 0.9341 0.81 6.75 2.25, C.65+ 
13c 18.0 156. 0.934' 0.81 6.8 2.25* 0.65* 
13c 39.6 160.; 1.31 0.565 14.86 1.73 C-826 

14c u.5 165.8 0.9213 0.789 3.97 
14c 5.1 lt9.1 0.920* 0.798 6.25 
14c 5.8 172.5 0.928* 0.780 e.59 
14c 10.0 156.0 1.204' 0.7c 39.OG 
IUC 10.0 196.0 1.204' 0.63 16.56 
14c 10.0 133.0 1.2011 0.65* 13.16 

14c 12.0 160.0 l.2Orc 0.67 37.06 
14c 12.0 190.0 1.204' 0.62 il.OG 
14c 12.0 143.0 1.204' 0.65* 13.CG 
14c 15.0 167.0 1.20" 0.65 34.06 
IQC 15.0 181.5 1.2OC 0.69 i5.OG 
1llc 15.0 168.0 1.201' 0.65+ ?l.CG 

IUC 18.0 175.0 1.2041 0.6s 
14c 18.0 182.0 l-20*' 0.71 
1llC 18.0 175.5 l-20*' 0.65; 
14c 44.8 160.* 1.31 0.565 

31.5G 1.20* 1.20 
39.CG 1.20: 1.25 
31.5G 1.20* 1.10 

12.58 1.82 0.795 

14N 4.5 175.8 0.92'1* o.a07+ 
1411 7.0 63.01 I.335 0.7i5 
14N 7.0 162.3 0.921 O.BC7 
141 13.9 39.02 1.67;! 0.662 
14N 13.9 74.09 1.726 0.538 
11IA 13.9 126.9 1.61(1 0.527 

1.56 2.20* o.l304* 

6.11 2.20 0.804 
7.40 1.672 0.662 
16.05 1.726 0.538 
22.14 1.616 0.527 

10.E7 

148 25.7 51.5 1.65 0.52 
141 29.0 61.9 1.62 0.57 
14N 29. 169. 1.14 0.675 
IUA 44.6 160.* 1.29 0.565 

56.2 1.65 0.52 
60.0 1.62 0.57 
32.1 1.82 0.566 
11.37 1.78 0.811 

15n 11.0 168.55 1.25* 0.6C9 12.96 1.718 0.626 
158 11.0 168.55 1.25Cl 0.6t9 12.96 1.718 0.626 
151 18. 103.0 1.27:! 0.649 8.89 1.863 0.929 
15w 18. 177.3 l-19& 0.6UO 12.59 1.671 0.936 
1513 18. 273.1 1.137 0.692 16.69 1.541 0.924 
ISA 39.8 160.* 1.23 0.595 12.44 1.80 0.858 

75.88 1.58 0.684 
18.87 1.55 0.603 
19.49 1.58 0.636 

1.35* 1.026 
1.40 1.02 
1.35 1.03 

1.35* 0.70; 

1.50 0.70 
1.35 0.78 

4.0* 1.0* 0.5* 
4.0* 0.96 0.69 
4.0 1.08 0.67 

4.5* 1.w 0.5* 

5.01 0.96 0.74 
4.5 1.09 0.68 

1.299 0.911 
1.298 .921 3.61 l.l* 0.681 

7.70 1.1* 0.660 

4.75 1.1* 0.793 
I.708 l-14* 0.69 

4.48 1.1, 0.808 
1.70; 1.14* 0.692 

1.14* 0.69* 1.7+ 

1.7, l.lY* 0.69* 

6.* 0.93* o.e1* 

6.+ 
6.* 

0.93* O.BW 
0.93* o.Bl* 

2.5 1.20* 0.70 
2.0 1.20* 0.63 

5.5 
5.5 

5.5 
4.0 
5.5 

2.0 
5.5 

1.20* 0.65 
1.20* 0.69 
I.201 0.65; 

1.20* 0.69 
1.20* 0.71 

6.41 

6.08 

0.921* o.a07* 

0.921 0.807 

l.BU 0.34 

2.218 0.609 
2.099 0.465 
1.980 0.321 

1.20* 1.60 
1.20* 1.65 
1.20* 1.10 
1.20* 1.05 

1.40* 999 S2 5.6 DOG70 
1.Llo* 898 s 5 DOG70 

1.4W 966 53 5 DOG70 
1.40* 1004 S2 5.6 DOG70 
1.40* 906 S 5 DOG70 
1.3* 52 4 BAL69 

1.20* s2 3 
1.33* s2 
1.20* 53 
1.2* S 
1.28 S 
I.28 S 

K1070 
RN070 
RN070 
LOC6B 
LOC6B 
LOC6B 

1.4? 1073 s Ii68 SEN64 
1.47 1088 s A68 SE1162 
1.27 S RIE67 
1.3* s2 4 BAL69 

1.30* s2 
1.3* s2 
1.25* s2 
1.2% s2 
1.25* 52 
1.3* s 4 

BOA70 
BOA7011 
LEL172 
LB172 
LEM72 
BAL69 

1.254 0.744 

7.(15* 1.25* 0.609 
7.45+ 1.3* 0.6* 

See page 8 for Explanation of Tables 
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TABLE V. Optical-Model Parameters Helium-3 

YOL.I"AG. POTBUYIAL SOBF.I”AG. POTBUTIAL SPIU-ORBIT POTENTIAL RC SE PIT ROTE REP. 
u ull AU NC BD AE vso BSO AS0 

IIUCLIDB RRBRGY RBAL POTEBTIAL 
(IlBV) v R A 

8.0 104. 1.5 0.7 

t:"o 104.2 104.5 1.513 1.525 0.68 0.65 
9.42 104.9 1.568 0.64 
9.80 175. 1.07* 0.85 

1 

4* 
9.95 171. 1.07* o.a54* 

160 
160 
160 
160 
160 
160 

160 10. 105.0 1.575 0.636 
160 10.21 94. 1.07* o.a54+ 
160 10.25 147.5 1.619 0.526 
160 10.25 152.1 1.526 0.570 
160 10.25 149.1 1.609 0.533 
160 10.25 177.5 1.403 0.628 

160 10.31 111. 1.07* o.a54* 
160 10.46 129. 1.on o.e54* 
160 10.5 170. 1.03 0.893 
160 10.72 155. 1.07* 0.854+ 
160 11.0 168.50 1.117 0.746 
160 11.0 517.3 0.417 0.768 

160 11.23 
160 11.74 
160 15. 
160 16.6 
160 16.6 
160 17.3 

160 17.3 
160 16. 
160 18. 
160 25.6 
160 28.9 
160 29. 

170 
170 
170 

180 
180 
180 
180 
180 
180 

180 
180 

19F 
19P 
19P 
19P 

19P 
19P 
19P 
19P 
19P 
19P 

ZORB 
ZOEB 
zolm 
2OtIB 
2onR 

11.0 
17.3 
17.3 

10. 
11.0 
11.0 
11.0 
11.0 
15. 

17.3 
17.3 

117. 1.07* 0.054* 
123. 1.07; o.a54* 
158.0 0.96 0.80 
122.8 1.546 0.568 
220.; 1.01 0.663 
145.1 1.383 0.631 

159.7 1.302 0.615 
130.* 1.07 0.79 
130.* 1.07 0.79 

itoe* 
190. 

1-2g 1.60 0.633 0.5e 
1.14 0.675 

166.30 1.153 0.694 
146.1 1.376 0.638 
158.3 1.307 0.635 

170. 1.03 0.893 
164.87 1.156 0.694 
163.0 l.lW 0.80 
145.4 1.20* 0.77 
131.77 1.30* 0.73 
179.0 1.142 0.66 

144.7 1.362 0.639 
156.3 1.298 0.618 

6. 
6. 
8. 
8. 

11.0 
11.0 
11.0 
11.0 
11.0 
27.3 

153.2 1.05* 0.829* 
201.5 1.05+ 0.829* 
141.0 1.05+ o.a29* 
183.3 1.05* o.s29* 

56 1.15* 0.85 
101 1.15+ 0.77 
155 1.15* 0.73 
223 1.19 0.69 

148 56.0 :-is* . o-77 0.53 

15. 
18.8 
18.8 
28.5 
28.5 

177.0 1.148 0.74 
186. 1.07* 0.72; 
230. 1.07, 0.72* 
147.4 1.225 0.745 
50.0 1.6* 0.60+ 

115.7 1.07* o.tl54* 
165.2 1.14 0.723 
165.0 l.lQ* 0.72 

21.5 1.5 21.5 1.513 :::Bl 
21.35 1.525 0.65 
21.2 1.568 0.64 
38. 1.814 0.65* 
48. l.Gl* 0.65* 

1.47 S A68 ALP65 
1.47 S A68 ALP65 
1.47 S A68 ALP65 
1.47 S 868 AL165 
1.40* 53 BRA69 
l.QW 53 BRA69 

1.47 S A68 ALP65 
l.QW s3 BRA69 
1.4* Sl 11.14 BUR69 
1.4* s2 14 UUR69 
1.4* Sl 12.14 ROB69 
1.4* 52 12.14 NOR69 

1.40* s3 BRA69 
1.40* 53 881169 
1.27 S RIB67 
1.40. s3 BRA69 
1.3* 53 808701 
1.3* 52 BOA'IOA 

20.5 1.575 0.636 
33. l.Bl+ 0.65* 
21.69 1.619 0.526 
17.36 1.576 C.570 
22.79 1.544 0.553 

9.1 1.576 0.570 

23.27 1.487 0.598 

31. '.a'* 0.65* 
31. 1.81+ 0.65* 
20.0 2.06 0.510 
33. l-81+ 0.651 
8.45 1.948 0.926 
4.91 2.21 C.853 

9.4 l-81* 0.65* 
10.6 1.81, 0.65+ 
6.75 2.25 0.65 

7.45* 1.3 0.6* 
7.45, 1.3* 0.6* 

5.3 2.21 0.803 

19.76 1.383 C.929 

10.4 1.93 0.831 
65.6 1.60 0.58 
11.2 2.17 0.426 

14.71 1.675 0.562 

21.72 1.351 0.928 

20.13 1.711 0.634 

16.76 1.61 c.91 

25.54 1.308 0.910 

15.95 l-El* 0.59s 
25.9 1.a1* 0.592* 
16.0 l.El* 0.592. 
23.23 l.El* C.592* 

10.5 1.76 0.83 
15.5 1.56 O-El 
18.9 1.55 0.70 
25.9 1.40 0.68 

CU.5 1.6 0.53 

13.05 l-e6 0.75 
18. 1.60 1.04* 

:::oz x205 2;:: 
55.0 1.6 0.60 

22NE 
22RE 

9.74 
15. 
15. 

17.2 l.el* 0.65; 
13.2 1.860 0.707 
13.19 1.86 0.71 

23AA 11.0 159 1.15* 0.74 20.2 1.64 0.63 
231111 11. 121. 1.14+ 0.7238 15.5 1.64* 0.66* 
23111 11. 167.7 l.lQ+ 0.723* 19. 1.649 0.66* 

Rz 
IG 
10 
NG 

29. 
29. 
29. 
29. 

108.6 1.069 0.853 
50.98 1.15* 0.959 
98.31 1.15* O.GCC 
155.7 1.15* 0.711 

33. 1.6 0.7 
177.0 1.114 0.686 
95.7 1.07; o.e54* 
94.6 l-OS+ 0.854s 
96.4 1.07+ 0.054* 
144.1 1.55 0.507 

164.0 l.lW 0.69 
164.0 1.44, 0.4s 
:::-: 1-26 0.63 

109:o ::zJ o":::, 
166.1 1.075 0.833 

15.35 1.798 0.758 

2QHG 

24nG 
2QRG 
24BG 
24BG 

5.5 
8.0 
12. 
12. 
12. 
15. 

11.18 1.962 0.691 
11.22 1.912 0.771 
15.90 1.714 0.856 

38. 1.6 0.7* 
28.8 1.224 0.675 
14.5 l.Bl* 0.592 
14.6 1.814 0.592* 
14.5 l.Gl* 0.592* 
25.9 1.200 1.40 

2416 15. 
2QnG 15. 
24116 10. 
2416 20. 
24fIG 21.4 
24EG 26.7 

14.7 1.60 1.08 
25.9 1.20 1.40 
26. 1.38 1.10 
23.2 1.50 1.08 
14.0 1.849 0.876 
19.3 1.728 0.869 

1.40* 53 BRA69 
1.40* s3 BRA69 
1.4* 53 ZWR69 
1.48 si 4 LOT67 
l.QW S II11868 
1.25* 53 AAU68 

1.2w S? AA1168 
1.3* SZP2 19 BCB71 
1.3* S2P3 20.24 ICE72 
l.QW S RAl6B 
1.47 1143 5 Ii66 SEW62 
1.27 S AIE67 

18.9 1.546 0.55 

18.13 1.404 0.631 4.53 1.383 0.631 

4.10 1.302 0.615 
Q.O+ 0.96 0.79 
2.0 0.96 0.79 

9.17 1.67 0.72 
s.17 1.67 0.72 

7.45* 1.3* 0.62 

5.37 1.307 0.635 

7.451 1.3* 0.6* 

1.3* Sl BOBlOA 
1.25* 51 BIB66 
1.25* 51 AA868 

22.06 1.361 0.636 

17.5 2.06 0.51 

44.60 1.44 0.525 
49.30 1.44 0.510 
51.67 1.47 0.480 

1.47 S EBB ERS65 
1.3* Sl BOB701 
1.27 s2 14 GRE70 
1.27 si 14 GRE70 
1.27 sz 14 GRB70 
1.4* s2 ZOR69 

28.08 1.363 0.596 1.29 52 AAU6B 
1.25* s2 AA1168 7.39 1.298 0.618 

1.47 S Ii68 NAT66 
1.47 S 868 NAT66 
1.47 S A68 NAT66 
1.47 5 868 UAT66 

1.4* Sl scti70 
1.4* Sl SCA70 
1.42 Sl SCA70 
1.48 Sl SC870 
1.4* 51 SCA70 
1.47 1095 s 868 GAB62 

i5.e 1.44 0.54 

1.4* s3 20869 
1.4* s2 KB171 
1.4* S KEB71 
1.259 s3 4 AAR67 
1.25* 52 4 RAN67 

1.4* 52 14 BRA68 
1.4* s2 JOY69 
1..4* 52 20869 

1.4* Sl SC870 
1.4* Si ROR73 
1.4* 52 ROA73 

1.07* 1392 s 8 81067 
1.3; 1385 s2 10 BAO69 
1.3* 1428 s2 10 BAD69 
1.3* 1436 52 10 81069 

1.47 401 5 868 EOD61 
1.207 s2 7 lKQ70 
1.47 988 s 868 81564 
1.47 985 s A68 YET64 
1.47 985 s 868 TUT64 
1.4* s2 JOY69 

1.4* s2 ZUB69 
1.4* 52 20869 
1.4* 52 RAT68 
1.4* 52 9 RAT68 
1.07* 52 BUP72 
1.078 52 80172 

4.0 1.07* o.a54* 
8.0 1.07* o.a54+ 

See page 8 for Explanation of Tables 
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NUCLIDB BlBRGI REAL POTEMTIAL VOL.IKAG. POTBRTIAL SURF.IKAG. POTBRTIAL SPIN-ORBIT POTEMTIAL RC SR PIT KOTE REF. 
(IIEV) V U A u RV AU YD RD AD vso ES0 AS0 

24116 29. 107.1 1.15 0.78 
2UllG 35.0 94.9 1.20+ 0.75 
2aSG 35.0 120.7 l-00* 0.85 
2416 35.7 150.0 1.15* 0.695 
2UlG 47.5 95.5 1.20+ 0.77 
2416 07.5 119.9 1.001 0.88 

25116 20.5 109.0 1.051 0.886 
2516 23.8 161.3 1.087 0.798 
25116 33.0 167.1 l.lO* 0.688 

26SG 8.0 155.6 1.1131 0.755 
26~6 8.0 170.3 1.113 0.741 
261G 15. 173.0 1.113: 0.742 
261(G 15. 155.0 1.141 0.75 
26116 16. 98.7 1.177 0.775 

2616 17.67 159.3 l.lU9 0.683 
2616 17.67 lU5.2 1.23 0.646 
2616 20.6 163.7 1.0691 0.854 
2616 24.2 105.8 1.028, 0.911 
26~6 30. 102.6 1.174 0.748 

lU.29 1.81 0.736 
17.0 1.7* o.w* 
10.8 l-B* 0.79 
25.2 1.505 0.977 
18.4 1.7* o.aa* 
15.9 l-G* 0.76 

15.0 1.851 0.731 
17.U 1.776 0.751 
20.5 1.668 0.75* 

1.15 1392 S2 21 GRI67 
1.47 s2 9 DUB68 
l.U? s 9 DOH6B 
1.38 1522 52 ARI'71 
1.47 52 9 DUB68 
1.47 S 9 DUE60 

1.079 s2 BUP72 
1.07* s2 BUP72 
1.4* s2 4 DES67 

32.0 1.431 0.685 1.201 s2 7 ncp70 
32.7 l-U30 0.680 1.201 52 7 lCQ70 
36.4 1.431 0.748 1.4* s3 JO169 
20.1 1.60 0.71 1.4; s3 ZllR69 
27.98 1.508 0.812 1.3* s2 DUB70 

17.86 1.567 0.876 1.25* Sl 9 DEL70 
19.9 l.U6B 0.931 1.25; 52 9 DEL70 
16.9 1.767 0.835 1.078 s2 BUP72 
15.9 1.794 0.830 1.07* s2 BUP72 
27.96 1.505 0.890 1.38 s2 DUB70 

TABLE V. Optical-Model Parameters Helium-3 

AL 29. 99.60 l.07as 0.852 
AL 29. 146.7 l-15* 0.705 

2711 5.5 82. 1.6 0.7 
2711 5.5 91.9 1.07* 0.x54* 
27AL 5.5 122.0 1.369 0.081 
2711 7. 110.1 0.903 0.802 
2711 7. 119.1 1.07* O.BSW 

27AL 8. 122.8 1.07* o.asa* 
27AL 8. 132.8 0.698 0.986 
2711 9. 110.4 1.071 0.654+ 
27AL 9. la9.6 0.862 0.920 
27AL 9. 154.8 1.101 0.723* 
27AL 9. 204.2 l.la+ 0.723+ 

27AL 10. 103.7 1.07+ O.ESW 
27AL 10. 155. 1.08 o.ao* 
27AL 10. 151.8 l-06* o.ao* 
2711 10. 197.6 1.08s 0.80* 
27AL 10. 147.2 1.142 0.723* 
27AL 10. 195.9 1.14, 0.7238 

27AL 21. 130.* 1.17 0.71 
27AL 21. 170.* 0.97 0.00 
27AL 21.8 94.5 1.061 0.876 
27111 23.5 147.U 1.078 0.823 

27AL 29. 143.11 1.14 0.723 
27AL 29. 164.8 1.03 0.76 
27AL 29. 158.9 1.01 0.78 
27AL 29.3 45. 1.57 0.63 
2711 29.6 104.2 1.03 0.593 
27AL 29.6 163.2 1.37 0.560 

27AL 35.7 163.2 1.15* 0.686 
27AL 37.7 11O.U 1.140 0.805 
2711 37.7 179.1 1.113 0.716 
27AL 37.7 171.1 1.137 0.689 
27AL 59.8 114. 1.15 0.826 

la.53 1.611 0.692 
31.13 1.473 0.844 

:k3 :::* 0.7 
0.65* 

17.36 1.286 1.109 
4.17 2.242 0.776 
16.a l.B* 0.658 

15.5 l.B* 0.65* 
9.31 1.987 0.767 
13.2 l.S* 0.65* 
21.9 1.789 0.580 
15.23 1.64* 0.72* 
19.8 1.64* 0.728 

1.07: 1360 52 81067 
1.3* 1415 s 10 EAlJ69 

1.47 471 s H6B HOD61 
1.41 334 s H6B BBA65 
1.4') 386 S A66 BRA65 
1.47 735 s A66 BRA65 
1.U7 637 S 868 BRA65 

1.47 779 s Ii68 BRA65 
1.41 905 s A68 BRA65 
1.47 855 s A68 BRA65 
1.47 707 s ii68 88165 
1.48 S 801173 
1.4* S 80173 

13.1 1.e* 0.658 1.111 925 s Ii68 BRA65 
15. 1.78 0.60+ 1.uo* s2 NO668 
14.6 1.78* 0.60 1.081 S 14 UUR70 
21.8 1.78* 0.60 1.087 S 14 WOR70 
16. 1.64* 0.72; 1.4* S RON73 
22.6 1.64+ 0.72+ 1.4* S RON73 

21.2 1.59 0.85 
19.5 1.676 0.788 
14.6 1.843 0.718 
16.7 1.702 0.730 

23.8 1.60* O.Bl* 
29.77 1.52 0.81 
19.31 1.56 0.79 

ii:1 :::: 0.63 0.976 
35.8 1.21 1.06 

a.o* 0.9* 0.71 1.3; s2 9 IUD73 
u.o* 0.9, 0.80 1.3* 1354 s2 9 IUD73 

1.07; 52 BUP72 
1.07* 52 BUP72 

1.48 S SIL6B 
1.3* S 14 NEL70 

10.0* 1.01 0.78 1.3* S 14 NEL70 
1.47 1258 S 868 GRE61 

10.3 1.43 0.593 1.258 1500 52 14 LUE69 
12.7 1.37 0.560 1.25* 1510 S2 14 LUE69 

22.4 1.60+ 0.829 
20.4 1.494 0.903 
28.9 1.312 0.969 
22.9 1.408 0.995 

1.3; 1443 s2 AET71 
1.40* 52 9 BAR681 

1.40* s2 9 BAX6BA 
16.4 1.137 0.689 1.40* s2 9 BAR681 

18.8 1.18 0.820 2.29 1.15 0.826 1.38 Sl PUL72 

SI 12. 108.0 1.07* 0.854* 16.3 1.01s 0.65+ 1.47 53 8816911 
SI 12. 145.3 1.07* 0.854* 23.3 1.818 0.655 1.4? 53 BRA69A 
SI 12. 155.9 1.088 o.aoo* 18.3 1.78+ 0.60+ 1.41 s3 BBA69A 
SI 29. 101.8 1.070 0.854 14.22 1.812 0.702 1.07* 1375 S2 23 BAU67 

2BSI 8.0 
2BSI 10. 
28.51 10. 
26SI 15. 
2851 18. 

165.5 1.178 0.690 
106.5 1.07+ O.BSU+ 
150.5 1.14, 0.723+ 
152. 1.44 0.723 
150.+ 1.18 0.705 

37.4 1.100* 1.080 
11.8 1.a* 0.658 
13.08 1.64+ 0.73+ 
12.77 1.716 0.782 
14.5 1.70 0.906 

1.207 s2 7 
l.U? 

iKQ70 
s2 PIL67A 

1.4* S BON73 
1.4* s2 9 SHE67 
1.4* s2 RAT68 

28.91 20. 
28.91 20. 
2BSI 21. 
ZBSI 21. 
2BSI 21. 
2BSI 35.7 

150.* 1.12 0.73 
150.* 1.45 0.51 
130.* 1.28 0.61 

:;V$.: 
17G:O 

;.;:6 
1:15* 

0.70 0.76 
0.694 

18.2 1.69 0.84 
5E.B 0.78 1.29 
20.42 1.42 1.08 
17.55 1.60 0.946 
16.53 1.68 0.87 
23.1 1.60* 0.800 

1.4* s2 9 KAT60 
1.4* s2 9 KIT68 

4.0* 0.9; 0.61 1.3* 1500 s2 9 IUD73 
4.09 0.9* 0.70 1.3; 1443 s2 9 IUD73 
u.o* 0.9* 0.76 1.3* 1414 s2 9 IUD73 

1.3* 1430 52 ART71 

2es1 37.7 
2BSI 37.7 
2BSI 217. 

29SI 15. 
29SI 15. 

3OSI 7.0 
30SI 8.0 
30SI 12. 
3051 15. 
3051 18. 
30SI 20. 

115.9 1.14 0.8U 
181.8 1.11 0.76 
BU.5 1.14 0.86 

152.0 1.14* 0.71 
145.5 l.a4* 0.61 

170.0 1.178 0.722 
145.0 l-300* 0.670 
144.8 l.lu* 0.728 
173.0* 1.07 0.795 
150.* 1.10 0.69 
150.* 1.08 0.76 

14.37 1.78 0.59 
17.00 1.68 0.65 
23.7 1.U6 0.73 

19.0 1.67 0.78 
17.05 1.82 0.36 

3a.u 1.549 0.668 
18.0 1.630 0.480 
16.7 1.65 0.76 
18.6 1.657 0.762 
20.5 1.48 0.97 
17.8 1.70 0.77 

1.47 S Ii68 JON6B 
l.U? S A68 JON68 
1.37 Sl 2 11IL73 

1.4* Sl 20869 
1.u* s2 ZUR69 

1.207 s 7 lIco70 
1.207 Sl 7,lU nco70 
1.4* Sl UOL70 
1.4* s2 10870 
1.4* s2 9 KATCB 
1.4; Sl 9 RAT68 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE V. Optical-Model Parameters Helium-3 

WCLIDB KlERGT aaal POTKlTIlL 

WV) v B I 

IOL.Ilt+G. PCtTEllTIAL 
I Rli AW 

31P 6.0 76.87 1.588 0.589 15.08 1.541 0.611 
31P 6.0 116.1 1.530 0.582 19.47 1.502 0.597 
31P 8. 146.2 l.lU+ O-723* lB.OU 1.a* 0.779 
31P 8. 197. l.lU* 0.7238 24.80 1.6U* 0.77* 
31P 12.0 154.9 1.078 0.843 17.1 1.721 0.609 
31P 15. 133. 1.00 0.60 24.2 1.u7 1.03 

SORP.I"*G. POTEIITIIIL SPIWOBBIl- POTB"1I&L KC SB PIT NOTE REP. 

IID BD AD V's0 850 

32s 7.6 
325 7.6 
32s 8.0 
32s 11. 
325 11. 

32s 15. 
32s 15. 
325 18. 
325 18. 
32s 18. 
325 28.5 

CL 11.0 

CL 29.1 
35CL 15. 
37CL 11. 
37CL 11. 

36AR 15. 
POlR 15. 
4Ot.R 26.4 

39K 9. 
39K 11.0 
39K 11.0 
39K 11. 

39K 11. 
391: 12. 

39K 14. 
39K 14. 
39K 16. 
39K 16. 
39K 29.3 
39K 29.3 

a 18.8 

CI 18.8 
C11 18.8 
ca 18.8 
CI 18.8 
Ck 18.8 

C& 24.9 
c* 29.9 
CI 24.9 
CPA 24.9 
CII 2u.v 
Cl 24.9 

CI 25. 
C1 25. 
CA 25. 
CL 29. 

CI 31.0 
c* 31.0 
CA 31.0 

CI 31.0 
c* 31.0 
CI 31.0 

CI 34.4 
C11 34.4 
CA 34.4 
CI 34.4 
c* 34.4 
CA 34.4 

CA 39.3 
a 39.3 
CA 39.3 
CI 39.3 
Ch 39.3 
CiI 39.3 

UOCA 6.0 
UOCA 8.5 
UOCl 9.0 
UOCIL 9.5 
4OCI 10.0 
UOCiI 11. 

4oc* 12.0 
UOCA 12.0 

1.39 52 3.9 
1.38 sz 3,v 
1.4* S 
1.4* S 
1.4* 52 
1.4* sz 

CO168 
CO168 
80173 
80173 
GBA68 
VGA741 

1.4; S 
,.Lb* s 

i;207 s2 7 
1.4* 52 
1.4. sz 

Flon73 
80173 
ICQ70 
BOW73 
801173 

1.48 Sl 
1.4. 51 
1.u* s2 21 

1.4, S 
1.4* s 

l."? 1383 s 1168 

ZUR69 
ZOF.69 
KAT68 
ROB73 
BON73 

GAB62 

1.4. Sl SC870 
1.47 1354 s 868 AGO61 
1.48 52 VGA74 
1.". sz ROM73 
1.4* 52 ROE73 

1.4; s2 ZUR69 
1.4* Sl BOB69 
l.U, 1369 S A6B SE164 

1.47 S H68 
1.20, 5 
1.201 s 
l."* SZ 
1.4. 

1.48 1036 ',: 

BLA66 
FOR70 
POE70 
ROE73 
RON73 
SET67 

1.9; 1046 Sl SET67 
1.4* 1102 51 SET67 
1.4* 1149 s2 SET67 
I.@* 1176 Sl SET67 
1.40* 52 9 CAG71 

1.90* 53 9 CAG71 

1.30* Sl 1.14 
1.30* Sl 1.14 
1.309 Sl 14 
1.30* Sl 14 
1.308 Sl 14 
1.30* s2 14 

AAK70 
-at&R70 
l&K70 
WAR70 
YAK70 
WAK70 

1.30* s2 1.14 
1.308 s2 1.14 
1.301 s2 14 
1.30* 52 14 
1.30* Sl 14 
1.309 52 14 

NAK70 
R&K70 
UAK70 
RAK70 
1AK70 
WAK70 

1.30* Sl 2 1007011 
1.30* Sl 2 IOU701 
I.309 Sl 2 rou701 
1.07* 1465 S2 23 BtJJ67 

1.30* 
1.30* 
1.308 
1.30; 
1.30: 
1.30* 

1.309 
1.30* 
1.308 
1.308 
1.308 
1.30* 

1.30* 
1.30, 
1.30* 
1.30* 
1.30; 
1.30* 

1.47 
l.", 
1.47 
1.47 
1.47 
1.4* 

1.47 
1.47 

52 1.14 
sz 1.14 
sz 14 
s3 14 
sz 14 
sz 14 

Sl 1.14 
s2 1.14 
52 14 
53 14 
s3 14 
52 1" 

52 1.14 
s2 1.14 
s3 14 
53 14 
s3 14 
s3 14 

WAK70 

WAR70 
8AR70 
WAK70 
WlK70 
WAR70 

WAK70 
llK70 
SAK70 
N&K70 
UK70 
N&K70 

trhK70 
L111K70 
RAK70 
AkK70 
WAK70 
BAR70 

S 868 
S R68 
S H68 
S 868 
S 868 
sz 

CL165 
CL165 
CL165 
CL165 
CL165 
ROW73 

S R68 
S 868 

IRT6U 
SUB66 

10.0* 1.40 0.60 

0.70 

0.88 

o.e* 

142.8 1.14; O-723* 9.65 1.64* 0.79+ 
184.5 l.lU* 0.7238 13.7 1.64; 0.79* 
165.5 1.178 0.704. 33.4 l.lOW 1.020 

133.5 1.14, 0.723* 12.7 1.649 0.79, 

180. 1.14* 0.723* 15.1 1.64* 0.798 

145.7 1.1a* 0.69 12.7 1.69 0.78 

199.2 1.14* 0.67 15.5 1.62 0.78 

150.* 1.12 0.66 10.7 1.76 0.91 
144.2 1.14* O-723* 16.9 1.601 0.79* 
190. l.lU* 0.723; 25. 1.64* 0.79* 
50.8 l.U6 0.753 32.3 1.46 0.753 

17.2 1.68 0.74 
25. 

11.5 1.60; 0.66* 

1.60 

13.6 1.64* 0.86* 

0.65 
26.7 1.47 0.88 

132. 1.14; 0.723* 

._ .- -_. - 
30. 

175.5 1.148 0.723, 

1.60 0.65 
133.5 1.34 0.70 10.0* 1.34 

173.0 1.19. 0.75 27.2 1.57 0.95 

173.0 l.lU* 0.68 21.85 1.57 0.79 
60. 1.20 0.79 74.4 1.20 0.79 

1R1. ,.n7* ".R5"* 16.12 1.81 0.592* 
20.1 1.502 0.873 

10.60 1.64* 0.89* 
13.33 1.6U+ 0.89: 
8.9 1.880 0.771 

_ _ . _ . . 
137.2 1.20* 0.729 
142.6 1.07* 0.882 
133. 1.148 0.723* 
173.8 1.14* 0.723* 

24.3 1.362 0.809 

266.8 0.617 0.962 

;;i;.; i.i.37 0.859 
. . o.B* 

164.0 0.902 O.GU7 

12.2 1.694 0.725 

22.18 1.624 0.689 

6.2 1.801 0.792 
12.6 1.684 0.751 

6.6 1.776 0.779 

13.00 1.560 0.755 

7.9 1.01 

7.+ 1.08 
3.68 1.580 0.755 

0.18 1.624 0.689 129.0 1.140 0.755 

160.3 1.0; O.B* 
180.0 1.145 0.721 

161.86 1.145 0.709 
181.9* 1.1458 0.709* 
92.0, 1.149* 0.79u 

15.05 1.644 0.785 

7.60 1.857 0.717 

14.55 1.611 0.764 

19.82 1.214 0.817 
4.55 1.149* 0.794 

10.73 1.380 0.789 4.37 1.149* 0.800 
6.97 1.145* 0.713 

lV.Ul 1.207 0.822 3.98 1.145* 0.705 

93.36 1.149* 0.800 
181.48 1.145* 0.713 
182.46 1.145; 0.705 

182.69 l.lYS* 0.700 
182.7, 1.1458 0.700* 
86.00 1.149* 0.840 
87.84 1.149* 0.848 
1130.813 1.145* 0.691 
181.15 1.145; 0.705 

16.77 1.633 0.669 

8.10 1.843 0.609 

14.02 1.633 0.748 

24.57 1.257 0.698 
2.83 1.149* 0.890 

11.96 1.423 0.704 3.00 1.149* 0.848 
4.17 1.145* 0.691 

16.67 1.235 0.751 4.29 1.145* 0.705 

100.2 1.47 0.60 13.2 1.32 1.12 

157.2 1.31 0.65 lY.2 1.56 0.95 
178.4 1.19 0.72 10.3 1.77 0.83 
98.47 1.053 0.905 10.50 1.835 0.693 

177.27 l.lU5* 0.702 
177.38 1.145; 0.702* 
84.43 1.149* 0.770 
90.14 1.149; 0.777 
179.7" 1.145* 0.674 
190.98 1.145; 0.656 

179.29 1.1458 0.696 
179.3* 1.145, 0.6968 
81.33 1.149* 0.776 
84.46 1.149* 0.708 
180.09 1.1458 0.653 
180.82 l.lUS* 0.678 

177.63 l-145* 0.698 
177.6* 1.145* O-698* 
92.05 1.149+ 0.863 
86.00 l.lUV* 0.708 
183.53 1.1458 0.645 
177.46 1.145* 0.700 

13.92 1.692 0.778 

8.68 1.848 0.662 

13.56 1.714 0.769 

16.48 1.249 0.871 
2.62 1.149+ 0.770 

11.25 1.399 0.761 2.67 l-149* 0.777 
4.05 1.145: 0.674 

17.01 1.218 0.856 4.10 1.145; 0.656 

12.69 1.744 0.826 

8.16 1.919 0.702 

13.19 1.750 0.843 

15.11 1.272 0.920 
2.04 1.149* 0.776 

9.13 1.400 0.971 1.71 1.149* 0.708 
5.39 1.145* 0.653 

16.04 1.277 0.883 3.48 1.195* 0.678 

13.37 1.714 0.900 

11.44 1.79" 0.758 

17.31 1.582 0.969 

14.91 1.224 0.991 
7.49 1.149* 0.863 

10.24 1.220 1.076 2.24 1.149* 0.708 
3.86 1.145* 0.645 

17.71 1.271 0.864 3.84 1.145* 0.700 

186. 1.07* 0.854; 
184. 1.078 0.85W 
181. 1.079 o.e54* 
177.6 1.07* 0.854+ 

174.5 1.07* o.a5u* 
160. l.lW 0.723* 

10. 1.f31* 0.592* 
11. l-al* 0.592* 
11.5 l-81* 0.592* 
12.3 1.818 0.5928 

13.5 1.81, 0.592; 
11. 1.64. 0.91* 

106.3 1.07* 0.854* 7.43 l-81* 0.592+ 
161.0 1.07* 0.854+ 11.5 1.rJ1* 0.592* 8.0 1.07* 0.859 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE V. Optical-Model Parameters Helium-3 

SPIN-ORBIT POTERTIAL RC SE IIT NOTE 
v's0 RSO AS0 

"DCLIDE BNERGI REAL POTBNTIAL VOL.INAG. POTENTIAL 
(ImY) v II A I Rll AW 

4OCA 13.0 
YOCA 13.0 
'4OCA 15. 
UOCA 21.0 

161.6 1.244, 0.6869 23.44 l.@Ol 0.662 
18U.3 1.148 0.723* 16.36 1.469 0.862 
171.0 1.14* O.Bl 18.38 1.72 0.80 
181.3 I.148 0.757 17.92 1.639 0.677 

SGRP.IRAG. POTBNTIAL 
WD RD AD 

REP. 

1.4* 52 
1.4, 52 
1.4* s2 
1.4* 52 13 

RAP71 

RAP71 
211869 
OR071 

1.47 1410 s 868 
1.4? S 868 
I-Z? S 
1.27 S 

1.4. s2 9 
1.0* 52 9 

BAS.64 
AR1165 
SIE67 
81367 

GIB67 
GIB67 

1.309 5 
1.47 S 868 
1.47 S 868 
1.u') S A68 
1.3? Sl 2 

1.48 sz 
1.9* 52 
1.4* s2 
1.0* 52 
1.01 s2 
1.4* s2 

YOU70 
RID68 
RID68 
RID68 
YIL73 

RAP71 

RAP71 
RAP71 
RAP71 
RAP71 
RAP71 

1.48 s2 
1.4* sz 
1.90* Sl 
1.40* Sl 
1.41 1507 s It68 
1.41 S 868 

RAP71 
RAP71 
PO069 
PO"69 
BAS64 
AR165 

l.Y? 812 s 868 
1.40* S 
1.4* s2 21 

TNT64 

RA070 
BAR68B 

1.47 767 S 868 
1.47 750 s "68 
1.40* s2 7 
1.4* Sl 9 

nlT64 
BAS64 
DOR67 
OR072 

l.U? 789 s II68 
1.41 S R68 
1.40* 52 
1.41 S H68 
1.4; s2 21 
1.4. s2 21 

INT64 

81564 
RA070 
HAP67 
YES68 
RES6B 

1.4* S 
1.4* S 
1.408 s2 
1.40* s2 :: 
1.40* s2 14 
1.4* Sl 

DBIdS 
SOD73 
OR07111 
OR07111 
VR071A 
OR072 

1.40* Sl 
1.47 810 s II68 
1.47 S 868 
1.4* Sl 

OBR67 
YNT64 
BAS64 
UR072 

1.47 S II68 KLI64 
1.4; s2 DOB69 

1.47 780 S R68 
1.47 S 868 
1.47 1326 S H68 
1.4'1 1447 s 868 
1.4? S A68 
1.41 1561 S A68 

1.258 1640 S2 14 
1.25* 1720 52 14 
1.25* 1710 53 14 
1.4. Sl 
1.3* s2 

YNT64 
BAS64 
81564 
BAS64 
ARS65 
81564 

LUE69 
LUE69 
LOE69 
OR072 
PUL73 

1.47 S A68 BAS67 
1.4') S 868 BAS67 

1.408 s2 
1.3* 52 4 

RAP67 
PET72 

1.408 s2 08867 
1.41 S S68 RAP67 
1.4* s2 ST067 
1.48 s2 ST067 
1.4* Sl 13 OR071 
I.47 S B68 AR165 

1.3* s2 
1.3* s2 

POL72 
P"L73 

1.4* s2 
1.3* s2 

11169 

PUL73 

4OCA 22. 98.7 1.07+ o.!35u* 8. 1.944 0.692 
4OCA 22. 100.5 1.076 0.822 7.57 1.945 0.7ou 
4OCA 22. 157. 1.18 0.707 11.5 1.96 0.830 
4OCA 37.7 177. 1.14 0.723 14.5 1.64 0.910 
40CA 37.7 176.9 1.14* 0.723* 14.5 1.64* 0.91t 
4OCA 37.7 176.9 1.164 0.654 15.U7 1.617 0.975 

UOCA 40. 
40CA 51.4 
UOCA 73.2 

40CA 81.5 
4OCA 217. 

177.0 l.lU 0.72 14.5 1.64 0.91 
176. 1.14 0.72 16. 1.60 0.81 
176. 1.14 0.72 16. 1.60 0.81 
176. 1.14 0.72 16. 1.60 0.81 
64.8 1.30 0.79 19.0 1.52 0.81 

42CA 13.0 
42CA 13.0 
44CA 13.0 
44CA 13.0 
46CA 13.0 
46CA 13.0 

144.9 1.2448 0.686* 23.23 1.482 0.665 
176.5 1.14* 0.7238 16.68 1.597 0.814 
144.6 1.2448 0.686; 23.05 1.55U 0.663 

168.2 1.14: 0.723* 16.31 1.653 0.744 
142.9 1.2448 O-686* 22.95 1.525 0.673 
163.0 1.19* 0.723* 16.23 1.648 0.761 

4BCA 13.0 

OBCA 13.0 
4SCA 15.0 
48CA 15.0 

4BCA 22. 
40CA 22. 

146.9 1.244* 0.686* 23.46 1.601 0.676 
166.2 l-14* 0.7238 16.23 1.746 0.744 
130.4 1.362* 0.65 16.4 1.47 0.74 
170.2 1.148 0.78 13.1 1.69 0.65 
97.3 1.078 o.B54* 9. 1.86 O-692+ 
100.2 1.061 0.830 9.15 1.856 0.705 

45sc 12. 
45sc 13.0 
45sc 37.7 

96.48 1.'07* O.S54* 10. l.Bl* O-592* 
173.8 1.14* 0.734 16.21 1.604 0.753 
152.6 1.12 0.762 20.8 1.68 0.804 

46TI 12. 
46TI 12. 
46TI 12.0 
46TI 37.7 

96.9* 1.37* 0.854* 10. l-81* 0.5928 
96.4* 1.137* 0.!354* 8.23 1.81* 0.592* 
167.9 1.1378 0.775 16.79 1.611 0.600 
128.9 1.102 0.768 

48TI 12. 
4BTI 12. 
48TI 13.0 
YSTI 19.47 
4BTI 29.6 
4BTI 24.6 

48TI 24.7 
48TI 25. 
48TI 37.7 
48TI 37.7 
48TI 37.7 
48TI 37.7 

50TI 10. 
50TI 12. 
5021 12. 
SOT1 37.7 

96.48 1.,57* o.a59* 10. 1.81* o-592* 
96.4* 1.07; 0.854* 9.4 1.618 0.5928 
169.9 1.14* 0.723 16.03 1.59 0.751 
164.5 1.148 0.752 23.10 1.567 0.686 
161.8 1.:22* 0.695 20.9 1.506 O.BO* 
161.8 1.142 0.781 

149.4 1.22* 0.695+ 23.5 1.506* 0.80* 
lP8.9 1.01 0.811 18.25 1.62 0.792 
195.8 1.05* 0.743 21.61 1.590 0.814 
196.2 1.05; 0.739 21.58 1.582 0.826 
141.3 1.05* 0.819 
126.5 1.121 0.769 

168.0 1.078 0.835 16.9 1.734 0.596 
96.4* 1.07. 
96.4* 1.07r x::: rl";, ::::: EE 

131.9 1.107 0.776 

v 20. 
501 7.5 

519‘ 12. 
51v 12. 
51v 20. 
51v 22. 
5lV 22. 
51v 29. 

51v 29.6 
5lV 29.6 
51v 29.6 
51.4 37.7 
51" 59-B 

54.8 1.48 0.628 11.9 1.48 0.62* 
171.9 1.07* 0.933 16.89 1.763 0.614 

96.4* 1.07* 0.854* 10. 1.81; 0.592* 
;4.:* 1.07* 0.854* 9.72 l-81* O-592+ 

. 1.07* 0.854* 9.22 1.8158 0.692* 
93.8 1.07* o-054* 10.55 1.815* 0.692* 

99.6 1.069 0.795 10.8 1.775 0.711 
93.1 1.07* 0.854* 9.87 1.815; 0.692* 

112.8 1.24* 0.693 15.6 1.59 0.903 
156.4 l.i'U* 0.580 20.8 1.44 1.03 
158.7 1.24* 0.560 24.5 1.35 1.01 
150.3 1.021 0.839 
140. 1.0'0 0.872 

CR 22. 
CR 22. 

50CR 12.0 
50CR 41.3 

52CR 11. 
52CR 19.47 
52CR 19.5 
52CR 19.5 
52CR 21.0 
52CR 22. 

52CR 59.8 

52CR 59.8 

53CR 10.0 
53CR 59.8 

133. 1.m 0.8 18.2 1.63 0.754 2.98 1.08 0.8 
165. 1.14 0.723 20.2 1.6 0.81 2.9* 1.14 0.123 

168.4 1.07 0.825 16.83 1.675 0.602 
170.4 1.168 0.683 19.17 1.589 0.827 

167.2 1.079 0.804 16.92 1.730 0.597 
164.7 1.122 0.755 23.35 1.554 0.730 
142.9 1.362 0.65 12.67 1.755 0.781 
165. 1.14 0.723 20.2 1.6 0.81 
163.0 1.148 0.710 16.88 1.689 0.782 
98.8 1.069 0.814 13.5 1.705 0.726 

130. 1.07 0.833 
132. 1.06 0.847 

167.8 1.07; 0.807 16.81 1.663 0.606 
130. 1.09 0.830 

8.05 1.362* 0.65 
a.o* 1.14* 0.70 

22.97 1.187 0.846 2.0* 1.14+ 0.69* 

35.0 1.289 0.662 

0.67* 1.506* 0.80* 

2.08 1.148 0.69* 

2.0; 1.148 0.69* 

23.45 1.252 0.805 
20.91 1.244 0.848 

19.16 1.266 0.829 2.0; 1.14* 0.698 

B.o* 1.40 0.62, 

3.1 1.24* 0.693 
3.8 1.24* 0.580 

:;.;7 1.272 0.785 
. 1.25 0.802 

2.0* 1.14* 0.699 
3.2 1.00 0.872 

8.05 1.362 0.65 
6.8 1.14 0.723 

20.3 1.23 0.818 
20.5 1.23 0.804 

20.2 1.27 0.770 

3.01 1.07 0.833 
2.5 1.06 O.BU7 

3.3 1.09 0.830 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE V. Optical-Model Parameters Helium-3 

POTBETIAL VOL.INAG. PoTB"TIAL 
B A I RU AU 

1.07 0.757 16.84 1.59 0.586 

KUCLIDE BNERGT REAL 
per) v 

54CR 10.0 165.36 

55tIN 19.47 163.1 1.116 0.775 27.4 1.533 0.667 

54PB 12. 96.48 
54PX 12. 167.8 
54PE 13.0 142.4 
54FB 13.0 167.8 
54PB 21.0 168.4 
5411 22. 96.8 

56PB 12. 168.7 
56FE 22. 95.6 
56FE 22. 128.3 
56PB 29. 97.17 
56PE 29. 123.3 
56PE 29. 167.8 

1.07* o.a54+ 

::r 0.619 o*827 
1.069 0.845 
1.14* 0.711 
1.069 0.873 

1.07 0.820 
1.069 0.821 
l.OB* 0.816 
1.059 0.909 
1.15* 0.778 
1.15* 0.724 

1.034 0.862 
1.007 0.824 
1.067 0.836 
1.015 0.814 
l-IS* 0.695 

1.14* 0.723* 
1.146 0.689 
1.095 0.745 
1.090 0.739 
1.090 0.815 
1.09; 0.745* 

10. 1.81* 0.596* 1.41 630 S 
16.93 1.740 0.596 1.40* Sl 
12.52 1.64 0.774 I.48 s2 
16.82 1.659 0.603 1.4* s2 
19.30 1.581 0.825 1.4s Sl 
16.5 1.705 0.726 1.47 S 

16.88 1.694 0.602 
13.6 1.705 0.736 
21.37 1.56 0.734 
10.31 I.838 0.710 
16.44 1.637 0.778 
20.14 1.552 0.828 

SORP.1NA.G. POTERTIAL SPIR-ORBIT POTENTIAL RC 48 pm mn".m c.Drn 
““lr. nmr. 

PD BD AD IS0 RSO AS0 

RAP69 

II68 RAP67 

1.40* s2 

1.4? S 

868 TNT64 
08867 
TEI68 
TRI68 

13 OR071 
868 AR165 

1.4* s2 
1.4? S 

LYN72 
H6B AR165 

FLY67 
BAU67 

10.14 811069 
10.14 81069 

I.258 1340 Sl 
1.07* 1663 51 
1.3* 1599 Sl 
1.3* 1614 Sl 

1.25* S 
1.25* S 

56~~ 33.45 143.7 
56FB 33.45 202.5 
56PE 33.45 137.7 
56PE 33.45 200.8 
56PE 35.7 163.4 20.4 1.60* 0.910 

24.9 1.244 0.012 
29.6 1.194 0.821 
22.6 1.251 0.825 2.9 
27.0 1.202 0.835 3.4 

1.0* 0.45* 
1.0* 0.45* 

UAR73 
HA.873 
HA873 
nAa73 
ART71 

56FE 37.7 174.2 
56?B 37.7 174.2 
56RI 53.4 185.4 
56PR 53.4 186.7 
5633 53.4 134.0 
56PX 53.4 186.0 

57P1 10.5 167. 

16.8 1.60* O.Bl* 
20.36 1.488 0.928 

I.251 s2 
l-25* s2 
1.3* 1072 Sl 

I.49 s2 

27.1 1.210 0.790 
25.9 1.194 0.821 2.5 
22.4 1.281 0.766 1.8 
24.2 1.161* 0.891+ 3.1 

1.097 0.45* 
1.075 0.45* 
1.09; 0.45* 

4 
4 
14 
14 
14 
14 

GIB67 
GIB67 
ma72 
nAa72 
RAR72 
RAE72 

1.07 0.798 16.88 1.701 0.597 TRI69 

5BFE 22. 138.4 * I. 08 0.781 
58PE 22. 130.1 l.OB* 0.770 
58lv 37.7 141.3 1.045 0.833 
5BFB 37.7 190.7 I.058 0.767 
58PB 37.7 189.5 1.05* 0.769 
58FE 37.7 140.2 1.05* 0.841 

23.1 1.54 0.801 
18.78 1.56 0.787 

25.70 1.522 0.834 
23.56 1.547 0.836 

868 

24.35 1.219 0.851 2.0+ 

2.0; 
26.45 1.209 0.826 

1.14: 0.69* 

1.14* 0.69; 

1.4, Sl 
1.25* 1731 52 
1.25* 1752 S2 
1.25* 1730 Sl 
1.258 1826 S2 

1.4* Sl 

1.49 1.25; 1380 :I 
1.4* Sl 
I.408 52 
1.40* s2 
1.40* s2 

14 
14 
14 

BLA65 
FLY67 
08072 
0807lA 
oao71a 
URO7lA 

59co 29.5 110.3 1.24* 0.713 15.1 1.65 0.817 
59co 29.5 150.7 l-24* 0.656 20.1 1.54 0.906 
59co 29.5 153.2 1.24* 0.643 29.5 1.41 0.945 
59co 34.8 111.3 1.24* 0.682 17.9 1.58 0.899 
59co 34.8 152.8 l-24* 0.628 23.7 1.46 0.994 
59co 34.8 156.4 1.24* 0.625 32.3 1.36 1.01 

4.3 
5.1 

2:: 

1.24* 0.713 1.25; 1660 Sl 
I.248 0.656 1.25+ 1720 Sl 

1.24* 0.682 
I.248 0.628 

14 
14 
14 
14 
14 
14 

LUE69 
LUE69 
LUE69 
LUE69 
LUE69 
LUE69 

59co 34.8 128.8 1.14 0.772 
59co 37.7 131.2 1.100 0.001 
59co 37.7 124.2 1.145 0.714 
59co 37.7 168.7 1.147 0.707 
59co 37.7 169.4 1.150 0.668 
5903 49.7 126.8 1.12 0.848 

59co 50. 140 1.01; 0.905* 
59co 50.1 187.4 1.09* 0.7458 
59cu 59.8 125.8 1.13 0.792 

22.44 1.596 0.730 
16.42 1.636 0.802 
28.18 1.507 0.793 
20.72 1.557 0.858 

20.5* 1.24 0.877 4.5 

3.7 

4.4 
20.5* 1.28 0.803 4.1 

4.26 
23.9 1.161* 0.8918 4.3 
2o.w 1.28 0.754 3.6 

1.14 0.772 

1.145 0.714 

1.150 0.668 
1.12 0.848 

l-06* 0.255* 

:-r . o.45* 0.792 

1.25* 1720 S2 
1.25* 1780 S2 
1.2% 1640 s2 
1.25* 1850 S3 

1.3* s2 
1.408 52 
I.408 S 
1.40* s2 
1.40* s2 
1.3; s2 

1.25* s2 
;.:I' 1839 Sl 

s2 

22 
22 
22 
22 

PUL73 
BAU68 
BAa68 
BAB68 
BAR68 
FIJI.73 

14.6 1.72* 0.7008 EAP70 
UAE72 
PUL73 

NI 20. 60.1 1.60 0.60 23.5 1.60 0.60 a. 1.60 0.60 1.47 S A68 KLI64 

SBNI 12. 96.4, 1.079 0.854* 10. l-81* 0.592* 
58111 15. 107.5 1.07* 0.854* 15.1 1.70 0.754 
58R.I 15. 180.0 0.73 0.96 30.0 1.56 0.864 
58RI 18. 106.1 1.07* O.B54* 19.2 1.70 0.754 
58111 18. 180.0 1.06 0.733 35.0 1.50 0.835 
5RNI 19.47 164.8 1.204 0.667 38.52 1.291 0.784 

1.47 558 S 
1.4? S 
1.47 s 
1.47 S 
1.47 S 
1.47 S 

Ii68 TNT64 
868 PO065 
868 POU65 
II68 PO065 
II68 PO065 
868 HAP67 

5881 22. 149.4 1.08* 0.767 
58UI 24.15 88.5 1.408 0.646 
58111 24.15 140. 1.290 0.676 
5811 27.64 118. 1.188 0.778 
58111 27.64 168. 1.145 0.756 
5BnI 29. 68.1 I.508 0.611 

18.18 1.63 0.765 

14.45 1.508 0.611 

24.1 1.271 0.806 
31.2 1.224 0.795 
25.2 1.285 0.752 
30.4 1.238 0.755 

1.25* 1370 Sl 
l.P* 1546 Sl 
1.48 1529 Sl 
1.4* 1542 Sl 
1.4* 1537 Sl 
1.41 s 

14 
14 
14 
14 
A68 

kI6B 

FLY67 
POJ69 
111569 
PUJ69 
PUJ69 
81562 

5RRI 33. 137.0 l.OW 0.814 
58~1 33. 174.1 l.ll+ 0.765 
58nI 33. 158.4 1.20+ 0.709 
58111 34.1 180.0 1.10 0.772 
5BnI 34.1 174.1 1.14 0.723 
5811 34.14 120. 1.18 0.774 

58111 34.14 170. 1.158 0.737 
5BnI 36.8 191.5 1.05* 0.825 
5811 36.8 191.6 1.05* 0.822 
SBRI 31.4 193.0 t.os* 0.809 
SRRI 37.4 193.1 1.05, 0.807 
SBNI 37.4 144.5 1.05* 0.871 

SBNI 37.7 172.6 I.148 0.7238 
5em 37.7 172.6 1.147 0.712 
58111 37.7 134.2 1.100 0.835 
58~1 38.1 193.3 1.05+ 0.789 
58nI 38.1 193.0 1.05* 0.790 

See page 8 for Explanation of Tables 

14.0 1.715 0.757 

20.3 1.62 0.757 
19.2 1.60 0.810 

25.32 1.218 0.833 4.25, 1.118 0.45* 
29.06 1.162 0.853 

4.75 1.14 0.723 
23.6 1.275 0.781 

28.4 1.215 0.802 

2.01 1.14* 0.69* 

2.0* 1.148 0.69+ 
24.10 I.278 0.773 

1.4'1 S 
1.4* 52 
1.4* s2 
1.4* s3 

1.4* 1.4* 1664 :: 

SIE65 
CAG72 
CAG72 
RAM69 
KA169 
PUJ69 

19.05 1.635 0.745 
18.85 1.634 0.753 
19.74 1.618 0.756 
19.49 1.617 0.763 

1.44' 1677 S2 
1.40* S 
1.4w S 
I.408 s2 
1.40* s2 
1.40* s2 

PUJ69 
0807lA 
OR0711 
ua07lA 
UaO71A 
U807lA 

16.2 1.60* O.Bl* 
20.16 1.562 0.802 

20.19 1.595 0.792 
20.15 1.592 0.794 

22.30 1.276 0.797 2.0+ 1.1411 0.69+ 

2.0* 1.14; 0.69* 

I.41 Sl 
1.4* Sl 
1;4* s2 
1.40* S 
I.408 S 

14 

14 

:: 
14 

21 
21 

GIB67 
GIB67 
08072 
UR07lA 
va07lA 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

TABLE V. Optical-Model Parameters Helium-3 

WOCLIOB EeBBGI BeAL EQTBWTIIL VOL.IUAG. POTBUTIAL SOBF.IIIAG. POTBETIAL SPIII-OBBIT POTBUTIAL 
UJBV) v B A II BY AU UC BO AC IS0 ES0 AS0 

BC SB FIT BOTZ RBP. 

5811 43.7 
5811 43.7 
58111 51.3 
58111 51.3 
5811 51.3 
58111 51.4 

5811 73.2 
58UI 81.5 
58~1 217. 

6011 29.5 
6011 29.5 
6011 29.5 
60111 29.6 
6011 33. 
6OPI 33. 

6OllI 33. 
6011 35.1 
6011 35.1 
LONI 35.1 
6011 35.1 
6011 35.1 

6011 49.7 
6OlII U9.7 
60111 50. 
6011 50.1 
6011 59.8 
6OnI 59.8 

60111 71.1 
60111 71.1 

6111 25. 

62111 11. 
62111 21.0 
62111 25. 
62ZI 30. 
62111 33. 
6211 33. 

6211 33. 
62111 33. 
6211 37.7 
6211 37.7 

6411 21.0 
6411 24.9 
6411 25. 
64111 33. 
64ZI 33. 
64111 33. 

cu 20. 
co 29.1 

63CU 29. 
63CU 29. 
63CO 29. 
63CO 33. 
65CU 33. 
65CU 35.7 

EI 29. 
6421 12. 
64211 18. 
6421 19.U7 
6421 19.5 
64ZB 24. 

6421 33. 
64Zll 33. 

66211 24. 
6621 33. 
66211 33. 

68211 24. 
6821 33. 
6821 33. 

7021 24. 

I 20.0 
I 29. 

891 24.7 
891 24.7 
891 24.7 
89Y 29.6 
891 29.6 

171.7 1.148 0.723* 
171.8 1.152 0.703 
170.8 1.14* O-723+ 
209.1 0.992 0.828 
190.8 1.06 0.775 
170. 1.14 0.72 

170. 1.14 0.72 
170. 1.14 0.72 
74.1 1.24 0.85 

17.2 1.60* O-81* 
18.00 1.574 0.918 
17.0 1.60* C.8108 
16.58 1.66 0.700 
15.88 1.64 0.764 
17. 1.60 0.81 

1.4* s2 9 61867 
1.4+ Sl 9 GIB67 
1.45 1763 S2 4.14 BItI 
1.4* 1703 s2 4.14 BIK6@ 
1.4+ 1746 51 4.14 BIn68 
l-49 S 868 RIO68 

1.47 S ii68 RIO68 
1.40 S E68 BID68 
1.37 51 2 WIL73 

2.93 1.14+ 0.723+ 

2.92 1.06 0.775 

17. 1.60 0.81 
17. 1.60 C.81 

25.3 1.42 0.79 

15.2 1.63 0.807 
19.0 1.54 C.854 
25.8 1.46 o-e45 

16.U 1.654 0.797 

109.5 1.24* 0.706 
149.6 1.24* 0.665 
150.9 1.24+ 0.663 
130.* 1.13 0.7E3 
136.9 1.0822 0.796 
179.0 l.ll* 0.756 

178.8 l-11* 0.768 
110.6 1.24* 0.664 
150.6 1.24+ 0.621 
149.5 1.24. 0.635 
128.+ 1.14 0.768 
130.+ 1.13 0.769 

4.1 
4.9 

20.5* 1.25 0.885 3.0* 

25.91 1.195 0.856 4.00* 

30.80 1.184 0.823 
2.2 
2.4 

1.24* 
1.24. 

1.13 

1.11* 

0.706 
0.665 

0.783 

0.45* 

1.25+ 1620 S2 14 LOB69 
1.25* 1590 Sl 14 LUE69 
1.25+ 1580 S2 14 LOB69 
1.3* S POL73A 
1.41 S 868 SIB65 
1.4* s2 CAG72 

1.24* 0.664 
1.2ut 0.621 

1.14 0.768 
1.13 0.769 

1.4* CAG72 
1.25* 1740 5": 14 LOB69 
1.25* 1800 S2 14 LOB69 
1.258 1800 S2 14 LUB69 
1.3+ s2 FUL73 
1.3* S PI117311 

0.842 1.3* s2 FUL73 
0.854 1.3. S FUL73A 

18.4 1.57 0.871 
22.9 1.50 0.938 
24.8 1.49 C-S28 

1.13 
1.11 
1.06* 
1.09* 
1.12 

20.5 1.21 0.882 2.7 
20.5, 1.22 0. e84 3.0* 

20.5 1.26 0.835 2.7 
20.5* 1.26 0.840 3.0* 

3.24 
24.6 1.16~ o.e9i+ 4.0 
20.5* 1.24 0.828 2.8 

126.* 1.13 0.842 
:'ui-• l-l1 0.854 

i.oi:* c-9051 
lee.3 i.09* 0.745, 
125.* 1.12 0,816 
130.* 1.10 0.832 

15.0 1.72* 0.700* 0.255* 
0.45* 
0.816 

1.25* s2 
1.25* 1848 Sl 
1.3* s2 
1.3* S 

1.38 s2 
1.3+ S 

HAP70 
NAB72 
PUL73 
FUL73A 

PUL73 
FUL73A 

BUR68 

SKI68 
UB071 
801166 
KU1169 
SIB65 
CAG72 

20.5* 1.23 0.834 3.0* 1.10 0.832 

20.5* 1.24 0.828 3.0 1.12 0.837 
20.5+ 1.24 0.830 3.0* 1.08 0.864 

123.* 1.12 0.837 
130.* 1.08 0.864 

178.5 1.14.e 0.718 19.52 1.54* 0.78+ 1.4; 

1.40* 
1.4* 
1.48 
1.4* 
1.47 
1.4* 

1.4+ 
1.4, 
1.47 
1.4* 

1.48 

51 9 

s2 
51 13 
Sl 9 
s2 9 
S 868 
Sl 

s2 
s2 
s 868 
Sl 9 

Sl 13 

164.7 1.07 0.727 
180.9 1.14r 0.747 
192.5 1.14* 0.71* 
176.6 1.142 0.744 
138.9 l-082+ 0.816 
181.3 l.lW 0.736 

16.86 1.63 c.57 
20.92 1.560 0.790 
19.42 1.54* 0.78* 

26.4 1.178 0.790 

26.47 1.147 0.916 

29.08 1.161 0.812 

24.13 1.169 0.888 

1.1* 1.506 0.800 

25.36 1.139 0.926 

17.2 1.635 C.el5 
3.00* 1.11* 0.45* 

186.6 l.Oe* C-763 
188.7 1.08* 0.770 
177.0 1.14 0.712 
119.2 1.20~0 a.725 

180.0 1.14:* 0.741 
166.8 1.22:. 0.695+ 
187.4 1.14:* 0.71* 
140.6 l.Oe.Z* 0.797 
181.6 l.llaC 0.760 
182.7 l.lW 0.758 

22.66 1.567 0.844 

19.9 1.54 C.S67 

CAG72 
CAG72 
JOIi6e 
OR072 2.0* 1.14* 0.695 

24.06 1.530 C-798 
20.9 1.506 0.800 
18.60 1.54+ 0.78+ 
17.0 1.632 C-817 

20.90 1.542 0.905 

UK071 
1.4* 51 26.9 OBIBe 
1.4* Sl 9 Bun68 
1.41 S 868 SIB65 
1.4* Sl CAG72 
1.4* Sl CAG72 

3.50* 1.11s 0.458 
3.508 1.118 0.455 

1.49 1.48 0.63 55.2 i.4e C.63 16.4 1.48 0.63 
20. 1.60 0.73 30. 1.60 0.73 

104.6 1.059 0.911 
130.1 1.151~ 0.784 
173.8 1.15lr 0.733 
181.9 l.ll* 0.760 
197.2 1.05'r 0.819 
169.1 l.lS~B 0.7UO 

1.47 s fi68 KLI64 
1.41 1739 s 868 GBZ61 

;A:' 9 

1:3* 

1825 1724 Sl Sl 

10.14 

BAU69 81067 

1738 Sl 10.14 81069 
1.4* 52 CAG72 
1.4, s2 14 CAG72 
1.3* 1917 Sl ART71 

9.46 1.909 0.730 
18.61 1.629 C-821 
22.63 1.550 0.856 

27.84 1.149 0.890 3.50* 1.11* 0.45* 
25.69 1.199 0.871 4.008 1.05* 0.49* 

20.2 1.60* C.668 

108.2 1.033 0.955 
96.4, 1.0711 a.8548 
43.16 1.67'r 0.58* 
163.9 1.2115 0.690 
165. 1.3* 0.723 
156.5 1.22'1 a-695* 

182.4 l.ll'@ 0.765 
180.3 l.ll*L 0.766 

10.39 1.896 0.732 
10. 1.818 O-592* 
15.33 1.67+ 0.58+ 
27.37 1.418 C.eZO 
24. 1.6* 0.81 
24.6 1.50; 0.80* 

1.07* 1864 Sl BAU67 
1.47 506 S 868 YWT64 
1.4* s2 POU67 
1.47 S A68 HAP67 
1.408 Sl BET67 
1.3+ S 14 HA1171 

1.4* Sl CAG72 
1.4* 51 CAG72 

1.3* 5 14 AAU71 
1.4* Sl CAG72 
1.4* s2 CAG72 

1.3; S 14 HAR71 
1.4* Sl CAG72 
1.41 s2 CAG72 

1.3* S 14 AA1171 

e.o* 1.38 0.723 

i.oo* i.ii* 0.481 32.27 1.071 0.962 

29.18 1.089 0.972 

27.67 l.lU7 O-SO9 

28.62 1.469 C.933 

22.7 1.50+ o.eo* 

24.49 1.510 a.927 

27.0 1.508 O.eO* 

21.72 1.538 0.889 

25.6 1.50* 0.80* 

142.6 1.22'k O-695* 
182.9 1.1w 0.759 
leg.7 1.08+ a.733 

149.3 1.22'b 0.695* 
182.2 l.ll*r 0.780 
181.4 1.107+ a.772 

2.00* l.ll* 0.488 
2.00* l.lOs+ 0.48* 

149.3 1.224' 0.655* 

141.6 1.23!j 0.692 22.2 1.536 C-795 
114.8 1.064 0.876 8.70 1.856 0.692 

116. 1.243 0.7* 15.0* 1.55* 0.8, 

1.4* 
1.07+ 1799 ",: 

PA871 
BAU67 

1.4* 1426 S VOU69 
1.48 1428 S 10869 
I.48 1435 s VOU69 
1.25+ 1830 si 14 LUE69 
1.25, 1770 51 14 LUB69 

157. 1.19S 0.78 15.0* 1.55* C-E* 
208. 1.153 a.7* 15.55 1.55* c-e* 
122-6 l.ZU*. 0.530 15.1 1.53 1.03 
149-e 1.241I 0.651 18.5 1.54 c;esr 

See page 8 for Explanation of Tables 
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TABLE V. Optical-Model Parameters Helium-3 

sp*n-ORBIT POTENTIAL RC SR PIT BOTE 
950 RSO AS0 

VOL.IIAG. P0TE”TIt.L 
1 RN AN 

NIICLIDE E”ERGY REAL POTENTIAL soRP.II*G. POTENTIIIL 
IfD RO AD 

0.97* 1.500 0.790 

REP. 
WJV) V R A 

89Y 43.7 175.1 1.141 0.723* 14.88 1.60. 0.818 
891 43.7 ;;5;2 1.145 0.784 13.96 1.587 0.633 
89Y 217. . 1.25 0.83 28.4 1.40 0.70 

1.4. Sl 21 
I.49 St 21 
1.37 51 2 

GIB67 
GIB67 
WIl.73 

90ZR 12. 96.9. 1.07+ 0.8548 
90ZR 21.0 170.6 1.14* 0.740 
9OZR 24. 163.9 1.222 0.695* 
90ZR 25. 168.4 1.14* 0.711 
90ZR 29.6 123.6 1.24* 0.571 
90ZR 29.6 154.0 1.24* 0.587 

10. l.Rl* 0.5921 
15.17 1.602 0.718 

1.41 200 s A68 
1.4* Sl 13 

21.4 1.500 0.790 
16.88 1.54* V.78* 
22.5 1.27 1.13 
21.6 1.38 1.04 

TNT64 
OR071 
DRI68 
RON68 
LVE69 
LVE69 

9073 30.9 

90ZR 30.9 
90ZR 37.7 

9VZR 37.7 
90ZR 37.7 
90ZR 37.7 

151.1 1.24; 0.69* 
174.7 1.14. 0.72* 
203.7 1.05* 0.766 
203.1 1.058 0.766 
157.8 1.05. 0.813 
161.1 1.033 0.816 

22.0 1.54 0.69* 
17.6 1.56 o.tlo* 
21.78 1.466 0.801 
19.65 1.497 0.806 

23.70 1.191 0.845 
21.34 1.215 0.876 

2.0; 1.14* 

2.0* I.149 

0.69* 

0.69* 

CA?69 
CAT69 
VRO71A 
VB.0711 
VB071.4 
OR072 

90ZR 43.7 170.0 1.14* 0.723; 17.42 1.60* 0.81* 
90ZR 43.7 170.1 1.156 0.689 18.32 1.537 0.876 
9VZR 217. 76.2 1.24 0.83 26.1 1.39 0.79 

GIB67 

61867 
YIL73 

91ZR 25. 

91ZR 30.9 
91ZR 30.9 
9lZR 37.7 
9lZR 37.7 

177.3 1.14* 0.71* 
151.1 1.249 0.69* 
:;:.7" 

133:4 

:.;r 

1:146 

0.425 0.72* 

0.705 

15.50 1.54* 0.7a* 
20.8 1.56 0.698 
17.8 1.56 o.eo* 
14.67 1.60 0.92 

21.60 1.132 0.946 2.0s 1.14, 0.69* 

RUN68 
CAT69 
CAT69 
JON68 
OR072 

92ZR 21.0 171.5 1.141 0.728 17.27 1.495 0.741 
92ZR 25. 179.4 1.14* 0.71+ 14.95 1.54; 0.789 
92ZR 30.9 151.7 1.24. 0.69* 20.9 1.55 0.69* 
92ZR 30.9 173.8 1.14* 0.72* 18.2 1.55 o.ao* 

92ZR 51.3 197. 1.04 0.811 17.37 1.60 0.797 

92ZR 51.3 175.8 1.13 0.735 18.89 1.56 0.860 

OR071 
RON68 
CAT69 
CAT69 
BIN67 
BIN67 

99ZR 21.0 175.9 1.14* 0.731 
94ZR 25. 176.4 1.14. 0.71; 
94ZR 30.9 151.2 1.24* 0.69 
94ZR 30.9 174.8 1.148 0.72, 

17.87 1.522 0.768 
14.5 1.548 o-78* 

1.4* Sl 26,9 
1.4* Sl 9 
1.25* 1670 S2 14 
1.25* 1730 Sl 14 

1.4* s 9 
1.4* Sl 9 
1.409 Sl 14 
1.401 51 14 
1.40* 51 14 
,.4* Sl 

1.4* s2 
1.4* Sl 
1.37 Sl 2 

1.4* Sl 9 
1.4* s 9 
1.4* 51 9 
1.41 S Ii68 
1.4* Sl 

1.4* 51 13 
1.4; Sl 9 
1.4. s 9 
1.u; Sl 9 
1.4* Sl 9.14 
1.4* 52 9.14 

1.4* St 13 
I.48 51 9 
1.4* s 9 
1.4* Sl 9 

OR071 

RON68 
CAT69 
CAT69 

96ZR 30.9 151.7 (.24* 0.69, 
96ZR 30.9 174.3 1.14* 0.72+ 

1.4* s 9 
1.4* ST 9 

CAT69 
CAT69 

RR 20. 67.8 1.54 0.55 

19.5 1.57 0.69* 
17.6 1.54 o.ao* 

19.4 1.55 0.69* 
17.2 1.55 o.ao* 

14.2 1.54 0.55 B.O* 1.54 0.55 1.47 S "68 RLI6U 

AG 29. 112.3 1.063 0.897 7.55 1.902 0.671 1.07* 1845 Sl BAU67 

107AG 35.7 162.0 1.151 0.735 17.1 1.60* 0.910 1.3* 2075 St ART71 

114CD 29.7 120.3 1.24* 0.677 

114CD 29.7 146.0 1.24* 0.652 
29.6 1.26 0.887 
32.0 1.19 0.927 

7.84 I.805 0.692 

1.25* 1470 51 14 LVE69 
1.25* 1460 51 14 LVE69 

IN 29. 92.26 1.067 0.863 1.07* 1684 Sl 

1.25. 1480 Sl 14 
1.25* 1640 Sl 14 
1.25* 1750 52 14 
1.2% 1880 Sl 14 
1.25* 1890 51 14 

BAV67 

115IN 29.8 121.1 1.24* 0.709 25.2 1.41 0.750 

115IN 29.8 150.5 1.241 0.661 22.8 1.41 0.891 

1151N 35.3 91.6 1.24; 0.761 17.8 1.52 0.762 

115IN 35.3 114.8 1.248 0.718 23.6 1.47 0.850 
1151N 35.3 147.3 1.24* 0.685 24.2 1.45 0.873 

LVE69 
LOB69 
LOE69 
LVE69 
LVE69 

SN 20. 67.6 1.51 0.55 13.8 1.51 0.55 
SW 29. 100.3 1.070 0.851 9.01 1.749 0.707 

E.OI 1.51 0.55 1.97 
1.07* 1645 :I 

868 KLI64 
81067 

116SN 18. 17V.L 1.14 0.723 20.9 1.68 0.81 
116SN 29.5 118.1 1.24; 0.708 17.4 1.51 0.728 
116SN 29.5 149.9 1.24* 0.673 21.4 1.46 0.756 
116SN 35.2 114.4 1.24* 0.747 18.5 1.55 0.771 

116SN 35.2 148.9 1.24* 0.668 26.1 1.40 0.877 

20.* 1.6* 0.81 1.14* Sl CON68 
1.25* 1480 Sl 14 LUE69 
1.25+ 1480 Sl 14 LVE69 
1.25* 1800 S2 14 LOB69 
1.25* 1780 S2 14 LVE69 

1lESN 21.0 184.3 1.14* 0.719 15.67 1.587 0.513 
120SN 217. 70.9 1.27 0.86 28.9 1.40 0.69 
124511 18. 170.8 1.14 0.723 20.1 1.6* 0.81 20.; 1.6* 0.81 

1-u* Sl 13 
1.31 Sl 2 
1.14* Sl 

OR071 
RI173 
CON68 

138BA 19.47 165.0 1.361 0.507 41.7 0.828 1.360 1.47 S A6B RAP67 

S" 20. 74.4 1.51 0.55 
144s" 53.4 140.9 1.13* 0.802 
144s" 53.4 177.5 1.13* 0.761 
144s" 59.8 110. 1.10 0.960 

47.6 1.51 0.55 
28.3 1.185 0.832 

32.5 1.144 0.055 

22.0 1.27 0.840 

IB 20. 77.1 1.50 0.51 10.0 1.50 0.51 

a.o* 1.51 

2.5 1.10 

8-v* 1.50 

8.08 1.50 

2.6 1.11 

0.55 

0.960 

1 .uv S 868 KLI64 
1.25* s2 14 WOO72 
1.25+ s2 14 WOO72 
1.3* 52 PVL73 

0.51 1.47 S 868 KLI64 

PB 20. 80.5 1.50 0.51 

20888 47.5 159.9 1.14, 0.723; 

2OBPtl 71.1 123. 1.11 0.736 

ZOBPB 217. 78.0 1.25 0.86 

:;13 1.50 1.68 0.51 
0.927* 

24.4 1.07 0.972 

0.51 

0.736 
24.1 1.43 0.81 

1.47 S R6R KLI64 
1.4* 2844 .s, 14 PAR69 
1.3+ s2 PVL73 
1.37 Sl 2 YIL73 

20961 71.1 132. 1.06 0.776 25.1 1.06 0.949 3.1 1.06 0.776 1.3; 52 PVL73 

See page 8 for Explanation of Tables 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

TABLE V. Optical-Model Parameters Helium-3 

NOTES 

Fitting procedure truncated at 120" 

Data for angles smaller than 45" 

Absolute normalization of the data is unknown 

Data for angles smaller than 80' 

Data absolute nwmalization known to 230% 

A uniform 10% experimental error is used 

Data absolute normalization known to iZO% 

Fitting procedure truncated at 80" 

Data for angles smaller than 100" 

Differential elastic-scattering cross sections and 
total cross sections are fitted simultaneously 

Our evaluation of goodness-of-fit does not take in 
account the unsatisfactory fit of the data at angles 
larger than 135O 

Fitting procedure truncated at 135" 

See publication for optical-model parameters correspond- 
ing to simultaneous fits of "He and triton data 

See publication for other sets of parameters fitting 
the same data 

Target 
Nuclei 

1% 

I *N 

+%a to 53Cr 

"'Ti to "'Ba 

"Ni 

Sm Isotopes 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

H68 

No cross section data at angles smaller than 60" 

Unsatisfactory fit of the data at backward angles 
See publication 

Fitting procedure truncated at 110' 

Polarization data for angles smaller than 80" 

Polarization data for angles smaller than 60" 

Differential cross section and polarization data are 
not fitted simultaneously 

Data for angles smaller than 90" 

See publication for other sets of parameters fitting 
the same data up to 90° only 

Normalization of CPOSS section data adjusted by the code 

Fitting procedure truncated at 90' 

See publication for compound elastic contribution 

Simultaneous fit to 20-M& tritons elastic scattering 
data 
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TABLE VI. Optical-Model Parameters Alphas 

SURP.INAG. POTENTIAL SPIN-ORBIT POTENTIAL RC 
YD RD AD vso us0 AS0 

NUCLIDE ENERGY REAL POTENTIAL VOL.IRAG. POTBNTIAL 

(REV) V R A II 811 AU 

2A 166. 32.4 1.73 0.59 67.4 0.93 0.43 

5R PIT 

s2 

s2 

s3 

52 
s2 

s2 
s2 

S3 
s3 

s3 
Sl 

Sl 

s2 

s2 
s2 

52 
52 

s2 

s3 

S3 
s3 

s3 
s2 

s2 

52 
S 

S 

s2 
s2 

s3 
s2 

52 
s3 

53 

52 
53 

s3 

53 
s3 

s3 

s3 

53 
s3 

s3 
52 

53 

s3 
53 

s3 
s3 

53 

53 
53 

s3 

s2 
53 

53 

s3 

s3 

s3 
s2 
s3 

s2 
s2 
53 

52 
s2 

Sl 

s3 

NOTE REP. 

5 TAT70 

VIN70 
VIN70 

5.26 IGO 
5.26 16060 

5.26 IGO 
3.26 16060 

3.26 IGO 
5.26 16060 

5.26 IGO 

5.26 16060 

1.4; 

3RE 42. 65.7 1.54 0.27 0.75 3.81 1.68 0.5 1.54 0.27 1.51 
3AE 42. 173.0 1.58 0.145 1.12 3.67 1.05 1.00 1.58 0.145 1.57 

URE 23.1 117. 1.14; 0.6* 
UAE 34.2 117. 1.14; 0.6+ 

4RE 34.2 122. 1.14: 0.69 
UAE 36.85 125. 1.141 0.5 

4AE 38.83 122. 1.14; 0.6* 
4BE 39.5 92. 1.14; 0.6* 

4llE 40.1 92. 1.148 0.6; 
4AE 40.77 92. 1.14: 0.6* 

4AE 47.10 107. 1.148 0.7 

1.* 1.14* 0.6: 1.14* 
1.* 1.14* 0.6* 1.14* 
1.* 1.14; 0.6* 1.14* 
1.; 1.14: 0.5 1.14* 
1.8 1.14* 0.6* 1.14* 
1.; 1.14* 0.6; 1.148 

1:: 1.14: 0.6* 1.14* 
1.14* 0.6* 1.14* 

1.* 1.14* 0.7 1.14* 

611 12.54 189.5 1.93 0.60 

611 12.54 189.4 1.94 0.59 
611 14.04 195.5 1.95 0.54 

611 14.04 195.6 1.95 0.53 
6LI 15.54 196.1 1.976 0.49 

611 15.54 196.6 1.98 0.48 

7.7 1.94 0.59 

8.7 1.95 0.53 

9.2 1.98 0.48 

7. 1 1.93 0.60 

8. 1 1.95 0.54 

10.1 1.976 0.49 

10.8 

11.1 

12.0 
10.5 

8.8 
8.9 

1.93 0.60 
1.94 0.59 

1.95 0.54 
1.95 0.53 

1.93 
1.94 

1.95 

1.95 
1.98 

1.98 

611 17.04 193.4 1.99 0.47 

611 17.04 194.9 2.00 0.44 

6LI 18.54 194.2 2.00 0.43 
10.2 2.00 0.44 

12.5 

18.2 

1.99 0.47 

2.00 0.43 
611 18.54 195.8 2.02 0.40 13.5 2.02 0.40 
611 29.4 72.63 1.36 0.765 23.8 1.34 0.765 

6LI 29.4 149.5 1.37 0.637 41.8 1.06 0.637 

10.7 
8.3 

10.2 
8.6 

1.976 0.49 
1.98 0.48 

1.99 0.47 
2.00 0.44 

2.00 0.43 
2.02 0.40 

1.99 

2.00 
2.00 

2.02 
1.38 
1.38 

611 104. 88.86 0.991 0.807 4.94 3.006 0.577 1.2; 
611 166. 103.9 0.974 0.76 26.64 1.69 0.87 1.3? 
6LI 166. 102.5 0.979 0.82 11.77 2.26 0.95 1.31 

7LI 12.0 143.6 1.6B 0.73 
711 12.0 144.0 1.69 0.72 

711 14.0 148.9 1.71 0.63 
711 14.0 154.9 1.69 0.64 

711 16.0 150.4 1.68 0.60 
711 16.0 142.3 1.66 0.61 

6.6 1.69 0.72 

9.8 1.69 0.64 

6.0 1.66 0.61 

4.5 

7. 3 

8.0 

1.68 0.73 

1.71 0.63 

1.68 0.60 

1.725 0.57 

5.1 

5.4 
8.8 

16.8 
17.8 

19.6 

3.0 
7.5 

1.68 0.73 

1.69 0.72 
1.71 0.63 

1.69 0.64 
1.68 0.60 
1.66 0.61 

1.725 0.57 
1.73 0.56 

1.68 

1.69 
1.71 

1.69 

1.68 
1.66 

7LI 18.0 151.1 1.725 0.57 8.6 
711 18.0 150.2 1.73 0.56 
711 29.4 68.20 1.62 0.657 

711 29.4 275.2 1.21 0.645 

9.9 1.73 0.56 
19.B 1.17 0.657 

8.16 1.81 0.645 

1.72 

1.73 
1.3* 

1.3, 

711 42. 98.34 0.948 0.660 
711 42. 122.4 0.768 0.756 

711 42. 53.13 1.586 0.444 

2.17 2.365 0.383 4.61 2.365 0.383 

7.39 2.125 0.496 
5.44 2.412 0.576 

1.28 
1.2* 

1.28 

9BE 8.76 128.4 1.72 0.50 
9BE 8.76 50.85 1.728 0.50* 
9BE 9.27 38.5 0.915 1.29 

9BE 9.27 54.0 1.728 0.508 
9BE 9.5 45.0 T.846: 0.52 

3.35 1.72 0.50 
1.42 1.721 0.50* 
9.07 0.915 1.29 

2.13 1.728 0.50* 
2.0 l.B46* 0.52 1.5 l.B46* 0.52 

1.77 

1.71 
1.7? 

1.71 
1.4* 

9BE 10.0 46.5 l.R46* 0.61 

9BE 10.13 154.0 1.618 0.428 
1.8 1.846+ 0.61 

9BE 10.13 52.9 1.72; 0.50* 

9BE 10.5 50.7 1.846; 0.63 
9BE 11.0 50.0 1.846; 0.55 

9BE 11.5 51.2 1.846* 0.58 

2.2 1.846* 0.61 

2.97 1.618 0.428 
1.96 1.72* 0.50* 

2.4 1.846* 0.63 

2.5 1.846* 0.55 
2.6 l-846* 0.58 

1.8 1.846* 0.63 

1.8 1.8468 0.55 
1.8 1.846; 0.58 

1.4* 

1.71 
1.7? 

1.4* 
1.4* 

1.48 

9BE 12.0 52.0 1.846* 0.55 2.7 1.846; 0.55 2.0 1.846* 0.55 1.4* 
9BE 12.5 54.0 1.846* 0.55 3.3 1.846* 0.55 2.7 1.846* 0.55 1.4* 
9BE 13.0 54.1 1.846* 0.58 4.2 1.846* 0.58 2.6 1.846* 0.58 1.4* 
9BE 14.05 57.0 1.846* 0.58 4.8 1.846* 0.58 2.4 1.846* 0.58 1.4* 
9BE 14.86 58.0 1.846; 0.60 4.B 1.846* 0.60 2.2 1.946* 0.60 1.4* 
9BE 15.7 60.0 1.846* 0.59 4.2 l.RUW 0.59 1.5 1.846* 0.59 1.48 

9BE 16.55 60.1 1.646* 0.58 
9BE 17.5 60.7 l-846* 0.54 

9BE 18.4 61.0 1.846* 0.56 

5.0 1.846* 0.58 
4.7 1.846* 0.54 

9BE 19.47 60.9 1.846* 0.53 
9BE 20.0 61.0 l-846* 0.58 

9BE 48. 70.9 1.550 0.660 
9BE 48. 148.9 1.491 0.587 

5.0 1.846* 0.56 
4.5 1.846* 0.53 
4.6 l-846* 0.58 

23.87 1.550 0.660 
29.52 1.491 0.587 

26.98 1.545 0.475 
50.8 0.953 0.918 

34.9 1.057 1.054 

1.6 l.B46* 0.58 1.4* 

1.6 1.846; 0.54 1.4* 
2.1 1.846* 0.56 1.4* 
2.4 l.B46* 0.53 1.4* 
1.9 1.846, 0.58 I .4* 

9BE 48. 207.1 1;545 0.475 

9BE 48. 71.77 1.544 0.691 
9BE 48. 67.15 1.669 0.653 

9BE 104. 65.87 1.483 0.655 
22.44 1.066 0.720 

1.25* 
1.25* 
1.25* 

1.2* 
1.28 

1.2* 

10B 22.5 212.1 1.373 0.520 4.83 1.699 0.563 1.34 

26 18060 

9 BIN71 

9 BIN71 
9 BIN71 

9 BIN71 
9 BIN71 

9 BIN71 

9 

9 
9 

9 
3 

3 

5 
13 
13 

9 
9 
9 

9 

9 
9 

9 

9 
5 

5 

BIN71 

BIN71 
BIN71 

BIN71 
NAT69 
MAT69 

DEV72 
BAC72 
BAC72 

BIN71 
BIN71 

BIN71 
BIN71 

BIN71 
BIN71 

BIN71 

BIN71 
iTAT 
MAT69 

DEV72 
DE172 

DEV72 

BRA67 

BRA67 
BRA67 

BRA67 
TRY65 

TAY65 

BRA67 

BRA67 
TAY65 
TAY65 
TAY65 

TAY65 
TAY65 

TAY65 
TAY65 
TAY65 
TAT65 

TAY65 
PAY65 
TAY65 
TAY65 
TAY65 

5 

LI 68 
II 68 
II 68 

DEV72 
DEV72 

DEV72 

DAY72 

5.26 
RAK70 
IGO 

BRA67 
BRA67 
BRA67 
BRA67 

c 24.7 251.8 1.444 0.484 12.56 1.444 0.484 
c 40. 30. 1.92* 0.5; 10. 1.92: 0.5* 

12c 8.76 66.0 1.80 0.353 0.00 1.80 0.353 

1.34* 859 s3 
1.228 s2 

1.7? Sl 
1.71 Sl 
1.77 Sl 
1.77 52 

12c 8.76 144.5 1.74* 0.38; 0.03 1.74; 0.38; 
12c 9.33 88.6 1.42 0.39 0.22 1.42 0.39 

12c 9.33 148.8 1.74* 0.3e* 0.68 1.74* 0.388 

See page 8 for Explanation of Tables 
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TABLE VI. Optical-Model Parameters Alphas 

VOL.I"AG. POTENTIAL 
II RY AU 

RUCLIDB ENERGY REAL POTEIITIAL SURP.IHAG. POTENTIAL SPIA-ORBIT POTENTIAL BC 
vso Ft.50 AS0 

SR FIT NOTE REP. 
WV) 

12c 11.00 
12c 11.00 

1zc 12.10 
12c 12.10 
12c 14.00 
12c lU.00 

V R A 

80. 2.07 0.55 
125. 1.87 0.5 
150. 2.07 0.5 

200. 1.97 0.6 
100. 1.77 0.6 

110. 1.97 0.6 

125. 1.97 0.5 
75. 1.77 0.6 

1.5 2.07 0.5 

1.47 599 s3 CAR64 
l.U? 613 S3 CAR64 
1.47 558 s3 CAR64 

1.41 491 s3 CAR64 
1.47 897 s3 CAR64 

1.41 647 S3 CAR64 

12c 16.00 
12c 17.00 

12c 17.00 
12c 18.00 

12c 18.0 

12c 16.0 

12c 27.2 
12c 27.2 

12c 32.5 
12c 41. 

12c 41. 

12C 42. 

12c 42. 
12C 56. 

12~ 56. 
12C 56. 

12c 104. 

12c 104. 
12c 139. 

12c 166. 
12c 166. 

13c 15. 

13c 18. 
13c 20. 
13c 28.0 

liil. liB7 
200. 1.97 2: 

105.4 1.591% 0.736 
159.0 1.540 0.709 

52.5 1.90'1 0.60* 
52.5 l.VO'b 0.60+ 

11.18 2.46 0.022 
37.16 1.846 O.U52 

199.1 1.262 0.650 

24. 1.99 0.42 

38. 1.84 0.41 
115.8 1.5; 0.555 
151.9 1.24'& 0.665 

216.8 1.3; 0.58 

5.74 1.598 0.736 
6.16 1.540 0.709 

6.0 1.9 0.6* 

3.73 2.55 0.002 

13.27 1.846 0.452 

42.17 1.262 0.650 

YD 

4.0 
3. 0 

4.0 
4.0 

u. 0 

1. 5 
4.0 

4.0 
a. 0 

6.53 

RD AD 

2.07 0.3 

1.87 0.3 

1.87 0.3 
1.77 0.6 
1.97 0.3 

1.97 0.5 
1.17 0.6 

1.87 0.3 
1.87 0.3 

1.47 620 S3 CAR64 
1.47 928 53 CAR64 

1.47 483 53 CAR64 
1.47 414 s3 CAR64 

1.2* s OBE68 

1.2* S OBE68 

1.5 0.593 
1.22* 53 
1.22* s3 
2.47 961 53 
1.25* 891 53 

1.25* 963 53 

NEB61 
NElY67 

BQR72 
BAR71 

BAR71 

13. 1.99 0.42 

21. 1.84 0.41 
24.0 1.5; 0.11 

1.47 

1.47 
1.47 

28.05 1.24* 0.64 1.47 
28.05 1.58 0.32 1.47 

S 

S 
819 s2 

816 S2 
798 52 

llCD62 

ICD62 
GA169 
GA169 
GA169 

74.21 1.833 0.692 30.23 1.433 0.692 

114.0 1.22 0.80 13.8 1.91 0.50 
108.1 1.22 0.76 16.9 1.85 0.47 

85.0 1.34 0.70 17.7 1.77 0.52 
100.9 1.21 0.76 14.7 1.86 0.W 

1.431 s3 

1.26* S 
1.26: Sl 

1.3* s2 
1.3* s2 

HA069 

SKI73 
SHI73 

TAT70 
TAT70 

213.8 1.28 0.56 
226.0 1.33 0.49 

209.7 1.05 0.49 
199.3 1.2; 0.56 

2.5 1.16 o.v* 

8.76 1.4 0.9* 

1.2* 
1.3* 

1.4* 
1.28 

s2 

s3 
s2 
s3 

IO 

10 

Y65 

Y65 
5 

5 
5 

1E 

5 

5 
5 

8 

a 
8 

8 

COK71 

COK71 
COKll 

COK71 

1UN 19.2 

14N 19.2 
14N 19.2 

141 19.2 

14N 29.98 
1UN 29.98 

14N 40.5 
1411 56. 

14n 56. 
14n 56. 

54.87 1.790 0.569 

99.55 1.64') 0.579 
149.8 1.537 0.572 

154.1 1.43 0.56 

130.0 1.369 0.625; 
187.4 1.2613 0.625; 

5.17 1.7118 0.569 

5.88 1.649 0.579 
7.03 1.537 0.572 

44.92 1.364 0.350 
28.76 1.539 0.145 

4.74 1.81 0.65 

195.* 1.28 0.654 21.00 1.28 0.654 
104.7 1.58 0.605 23.0 1.5: 0.555 

160.8 1.5* 0.535 27.55 1.5* 0.39 

196.3 1.3* 0.635 27.0 1.5* 0.52 

1.2* 
1.2* 

1.2* 
1.43 

1.30* 
1.30* 

S 
S 

S 
S 

s3 
s2 

LDC66 
LUCCB 
LUC68 
JOH70 

LOU12 
LOW72 

1.3* 

1.47 
1.47 

1.47 

s2 

934 s 
922 s 

932 s 

BAL69 

GA169 
GA169 

GA169 

0 24.1 

160 10.05 

160 11.97 
160 13.37 

160 15.20 

160 17.22 
160 18.30 

160 19.90 

180 21.4 

43.9 l.vl:! 0.451 

150.* 1.93 0.5* 

3.85 1.912 0.451 959 53 NCF66 

135. 1.81 0.5* 
150.* 1.97 0.5+ 
135. 1.87 0.5* 

s3 U65 DAV63 

s3 U65 DA163 
53 U65 DAV63 

s3 W65 DAV63 

150.* 1.93 0.5* 
125. 1.97 0.5* 

125. 1.97 0;5+ 

53.1 1.64 0.76 

3.0 

3.0 
5.0 

5.0 

7.5 
5.0 

5.0 

32.9 

1.93 
1.87 

1.97 
1.87 

1.93 
1.97 

1.97 

1.77 

0.5* 
0.5* 

0.5* 
0.5+ 

0.5* 
0.58 

0.5* 

0.37 

1.3* 

1.47 

1.47 
l.U7 

1.47 

1.47 
1.47 

1.47 

1.47 

53 Y65 DAV63 
s3 U65 DAY63 

s3 Y65 DAV63 

52 LUT66 

19P 25.0 100.6 1.48 0.683 9.65 1.95 0.543 1.47 Sl 5,21 KRI73 
19P 25.0 144.7 1.47 0.606 16.53 1.46 0.806 1.47 S 5.21 KR173 
19P 25.0 200.3 1.42 0.596 17.06 1.57 0.688 1.47 S 5.21 KRI73 

NE 50.9 
NE 50.9 

20nE 16.8 
20AE 16.8 

ZONE 16.8 
ZONE 16.8 
20NE 18.0 

20NE 18.0 

ZONE 22.0 
ZONE 27.4 

ZONE 27.4 

20NE 28. 
ZONE 104. 

22NE 104. 

1uo. 1.50 0.58 
202. 1.47 0.55 

56.90 1.731' 0.584 
82.63 1.73' 0.565 

UR.68 1.81" 0.587 
73.54 l.Rl*' 0.536 
52.74 1.735 0.556 

El.93 1.690 0.540 

57.55 1.649 0.694 
47. 1.806 0.592 

191.2 1.52!j 0.541 
57.5 1.750 0.560 

::: 1.46 1.38 0.35 0.55 

5.18 1.73* 0.464 
6.34 1.738 0.523 

9.16 1.81; 0.464 
10.26 1.81: 0.521 
7.ou 1.735 0.556 

8.31 1.698 0.540 

1.47 S 6.10 KOS69 

1.47 S 6.10 KOS69 

1.738 
1.73* 

l-81* 
l.Rl* 

1.2* 
1.2: 

53 
53 

s2 
52 

1102 s 
1126 S 

PRI71 
PRI71 

PRI71 
PRI71 

LUC66 
LUC66 

110.6 1.22 0.62 

101.5 1.33 0.76 

3.61 2.331 0.231 1.57 
7.4 1.806 0.592 1.25* 
32.97 1.525 0.541 1.25* 
13.2 1.750 0.560 1.48 

17.9 1.77 0.63 1.37 

TAK7 1 

HAN67 
HAN67 

SAT65 
REB72 

18.8 1.79 0.55 1.37 REB72 

23NA 18.4 

23NA 18.4 
23NA 21.4 

54.94 1.656 0.589 10.36 1.656 0.589 
90.15 1.549 0.579 10.80 1.549 0.579 

1.2* 

1.2* 
2.74 1.710 0.568 1.65* 

S 

S 
s2 

l2lU s2 
Sl 

s2 

1159 s 

IllB s 
52 

11 
11 
13 

13 

13 

5 
5 

5 
4 

5 

13 LOC66 

51.2, 1.710 0.568 20.50 1.710 0.568 
13 LUC66 
11.19 LEG74 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE VI. Optical-Model Parameters Alphas 

SPIN-OBBIT PDTENTIIL RC SR PIT 
IS0 RSO *SO 

1.3* 11.21 s2 

1.3* 1153 s3 
1.3u* 1152 53 

1.33* s2 

1.33; s2 

1.33* s2 
1.33* 53 

1.33* s3 
1.33; s3 
1.33; 53 

1.33* s2 

1.338 53 
1.33* s3 
1.33+ 53 
1.431 

1.65* s2 
1.431 
1.4* 1167 s2 

1.38 s2 
1.38 s2 

1.52* 52 
1.25* 1179 s3 
1.258 1176 52 

1.3* 53 
1.3* 52 

1.3* Sl 
1.3; Sl 
1.3* s2 

1.37 s2 
1.3* 52 
1.9* Sl 

1.65* s2 

1.57 s2 
1.51 s2 
1..55* s2 
1.3? 52 

1.38 1231 5 
1.3* 1159 s 
1.348 1140 53 

1.22* 53 

2.5') s2 
2.57 s2 
2.51 s2 
2.57 s3 
2.57 53 
2.57 s3 

1.65* s2 
1.7* 53 

1.7; s2 
1.7* s3 

1.7; s2 

1.22* s3 
1.221 53 
1.7* s2 
1.7* s2 
1.34* 1251 S.3 
1.3, 1267 52 

1.37 Sl 
1.37 Sl 

1.3* 1219 53 
1.3(1* 1175 s3 

1.57 s2 

1.57 s2 
1.65; 53 
1.348 a279 53 
1.4* 1179 Sl 

1.31 Sl 
1.4* 52 

1.57 s2 
1.57 s2 

;A:* 

1:2* 

1246 1178 S3 s 
1124 s 

VOL.IIAG. POTENTIAL 
Y RU AH 

6.78 1.853 0.497 
16.5 1.425 0.557 
15.45 1.496 0.511 

5.0* 1.a0* 0.48 
5.0* 1.eo* 0.48 

3.2 1.62 0.65 
4.0 1.80; 0.45 

5.0* 1.ao+ 0.58 
4.0 1.80* 0.61 
5.0* l.BO* 0.52 
4.1 l.Bo* 0.37 

SORP.I"AG. POTENTIAL 
UD RD AD 

NOTE REF. 

10 UCP66 
10 ICP66 

MAR70 

so 66 
so 66 

so 66 
so 66 
so 66 
so 66 
so 66 
so 66 

so 66 
so 66 
so 66 
DRE70 

11 LEG79 
DBE70 

5 SAT65 

SIN69 
SIN69 

5 DES67 
10 BAR71 

10 BAR71 

DUH68 
DUH6B 

SIN69 

SIN69 
DUH68 

5 REB72 
5 DUH68 
11 BIK73 

11 LEG70 

24.25 HUH74 

En'" YUH74 LEG74 
5 AE872 

13 RCF66 

ICP66 
lAK70 

3,26 IGO 

20 BRA67 
20 BRA67 

20 BRA67 
20 BRA67 
20 BRA67 
20 BRA67 

11 LEG711 
12.10 ICE172 
12,lO KEB72 
12.10 REM72 

12,lO KEK72 

NE167 
NE167 

12.10 KEH72 
12.10 KEM72 

10 BOB7 1 
5 SAT65 

5 HA072 
5 HAU72 

ICP66 
IAK70 

29.25 liOH7U 

24.25 YUH74 
11 LEG74 
10 80871 

5 SAT65 

4 BE872 
Y TAT70 

24.25 YUH7LI 
24.25 YUH74 

7 BAR70 

13 LUC66 
13 LWC66 

NOCLIDE ENERGY REAL POTERTIAL 
(ME!') V R A 

RG 24.7 20.8 1.853 0.497 
IlG 24.7 200.8 l.U25 0.557 
IG 29.7 185.1 1.496 0.511 

2YKG 4.0 110.0 l.Bo* 0.48 
2416 5.0 110.0 1.80; 0.48 

. 

2UIG 12.30 113.3 1.62 0.65 
24116 12.57 115.0 1.80* 0.45 
2U"G 12.70 106.0 1.80; 0.54 
2416 13.0 107.0 1.801 0.61 
2UKG 13.u4 l.BO* 0.52 
2UHG 13.70 ;;;.i . 1.ao* 0.37 

2416 14.0 113.0 1.80, 0.55 
2916 15.02 88.0 1.801 0.40 
24lG 15.25 177.0 1.1308 0.36 
2416 18.8 190.8 1.93 0.608 

2UNG 22.2 51.2* 1.750 0.530 
2UIG 22.9 192.6 l.U3* 0.60+ 
Z&KG 28. 54.u 1.700 0.529 

2916 40. 125 1.55 0.542 
2416 40. 152. 1.39 0.620 
2UlG 42. 84.7 1.52; 0.606 
2416 u2. u7.05 1.635 0.561 
2UlG 42. lR5.7 1.38 0.575 

4.5 1.808 0.55 
3.0 1.80; 0.40 

4.5 
1%’ o*36 9.91 . 0.39 

20.15 1.750 0.530 

11.5 1.76 0.41 
9.8 1.700 0.529 

30.7 1.59 0.393 
33.9 1.39 0.620 
12.9 1.80 0.538 
21.11 1.635 0.561 
42.50 1.38 0.575 

27.6 1.6* 0.47 

40.1 1.6* 0.4.9 
47.9 1.40 0.709 
47.9 1.40 0.709 
31.7 1.6* 0.58 

22.9 1.56 0.82 
23.8 1.6; 0.71 
26.5 1.63 0.53 

11.13 1.694 0.585 

13.5 1.61 0.52* 
17.5 1.56 0.52* 

10.84 1.701 0.570 
39.3 1.28 0.90 

2416 50.1 100.* 1.47 0.58 
2UtlG 65.7 100.' l.UU 0.66 

24HG 80. 92.0 l.UO 0.709 
2416 80. 120. 1.29 0.754 

2UKG 81.0 100.: 1.38 0.69 

IOU. 

119.7 
166. 

22.1 

15.7 
15.7 

22.2 

104. 

2UHG 
2416 
24KG 

119.1 

too.* 
97.7 

1.13 

1.28 
1.30 

51.2; 1.694 

0.82 

0.78 
0.77 

0.585 

80.0 1.61 0.52+ 
116.0 1.56 0.52* 

51.28 1.701 0.570 
95.6 1.30 0.71 

25KG 

26KG 
26llG 
2616 
26116 

AL 24.7 u9.1 1.701 0.572 
AL 24.7 197.1 1.349 0.592 
AL 24.7 189.4 1.526 0.457 
AL 40. 30. I.788 0.58 

27AL 8.7 73.3 2.0 0.30 
27AL 0.7 77.0 2.5* 0.3 I* 
27111 9.39 158.0 2.0 0.31 
27AL 9.34 80.0 2.5; 0.31; 
'2;;: 10.13 12.8 2.6 0.30 

10.13 8U.O 2.5* 0.31* 

27AL 22.0 51.2; 1.655 0.588 
27AL 24.9 210. 1.24 0.68 
27AL 24.9 215. 1.2u 0.67 
27AL 25.9 218. 1.24 0.68 
27AL 25.9 215. 1.2u 0.67 

2711 27.2 30.* 1.737 0.52 
27AL 27.2 30.8 1.737 0.52 
2711 27.5 218. 1.24 0.68 
27 AL 27.5 215. 1.24 0.67 
27AL 27.5 164.4 1.229 0.746 
27AL 28. s1.0 1.841 0.443 

27AL 104. 107.4 1.31 0.798 
27AL 104. 167.8 1.21 0.685 

7.34 1.701 0.572 
17.0 1.349 0.592 
17.78 1.526 0.457 

12. 1.70* 0.58 

10.0 2.8 0.30 
22.0 2.5* 0.31: 
13.0 2.0 0.37 
10.0 2.5* 0.31* 
3.8 2.6 0.30 
8.6 2.5* 0.31* 

11.87 1.655 0.588 
25.6 1.24 0.68 
52.6 0.94 0.22 
27.0 1.24 0.68 
55.7 0.94 0.22 

9.44 1.737 0.52 

29.1 1.24 0.68 

61.9 0.94 0.22 
22.15 1.229 0.746 
9.7 1.841 0.443 

9.50 1.436 0.52 

22.2 1.65 0.543 
37.9 1.27 0.833 

51 24.7 24.9 1.802 0.540 9.0 1.802 0.540 
SI 21.7 203.0 1.557 O.UUV 18.88 1.557 0.449 

2ESI 15.7 82.0 1.62 0.52* 13.5 1.62 0.52* 
2BSI 15.7 121.0 1.52 0.52* 
2851 21.9 51.2* 1.682 0.627 
2BSI 27.5 202.4 1.314 0.673 
28SI 28. 52.5 1.657 0.555 

17.5 1.52 0.529 
14.10 1.682 0.627 
20.55 1.314 0.673 

8.6 1.657 0.555 

2BSI 1ou. 104.7 1.35 0.658 37.1 1.36 0.77 
28SI 166. 109.7 1.25 0.81 24.6 1.63 0.51 

3oSI 15.7 80.8 1.50 o-52* 13.0 1.58 0.52* 
3OSI 15.7 121.0 1.55 0.52* 17.5 1.55 0.52* 

31: 25.0 20.5 62.78 229.2 1.6Ul 1.780 0.395 0.440 
31P 20.5 100.4 1.669 0.448 

e page 8 for Explanation of Tables 

26.02 1.641 0.395 
9.61 1.780 0.440 

12.58 1.664 0.448 

Se 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

TABLE VI. Optical-Model Parameters 

VOL.IKAG. PDTERTIAL SURF.IKAG. POTENTIAL SR FIT 
w RU All WD RD AD 

;;WORRIT POTENTIAL RC 
Ft.90 AS0 

22.56 1.607 0.407 1.34* llBS s3 

NUCLIDE ENlRGY REAL POTEWIAL NOTE REF. 

KAK70 

16 LUC66 
16 LUC66 

GRE67 
10 BOB71 

5 KOK67 

4.10 GA169 

4,lO GA169 
4,10 GA169 

4 BIN73 

LEI70 

10.26 IGO 

(ME-0 
s 24.4 

32s 18.1 
325 18.1 
325 23.8 

32s 27.5 
325 27.9 

32s 56. 
32s 56. 

325 56. 
32s 166. 

34s 18. 

V R A 

137.8 1.607 0.407 

78.31 1.596 0.588 9.18 1.596 0.588 

112.2 1.543 0.584 11.09 1.543 0.584 

49.45 1.62 0.63 7.13 1.62 0.63 
227.1 1.101 0.744 26.64 1.101 0.744 
57.6 1.63 0.525 10.6 1.63 0.525 

80.55 1.5* 0.575 
171.1 1.45* 0.52 
197.2 1.3* 0.61 

116.8 1.22 0.82 

206.0 1.40* 0.53 

1.2* 1193 S 

1.2; 1200 s 
1.6? 52 

y:* 1190 53 

s2 

20.75 1.50+ 0.615 

23.60 1.5* 0.515 
26.90 1.5* 0.545 

20.4 1.67 0.52 

14.4 1.48 0.64 

1.47 1263 52 
1.47 1243 s2 

1.41 1245 S2 
1.4* s2 

1.4* 53 

AR 18. 

36AR 14. 
36AR 15. 

36AR 16. 
36AR 17. 

40AR 18.0 

40 AR 18.0 

UOAR 22.0 
4OAR 27.6 

100. 1.57 0.6 15. 1.57 0.6 

182.2 1.40* 0.59* 

180.7 1.40* 0.59* 

179.0 1.488 0.59* 
180.5 1.40* 0.59* 

66.47 1.668 0.519 12.25 1.668 0.519 

99.39 1.594 0.524 15.07 1.594 0.524 

38.0 1.775 0.50* 9.0 1.775 0.50* 

57.5 1.61 0.540 14.0 1.61 0.540 

1.17* s2 

36.4 1.73* 0.30* 1.548 s2 
36.5 I.738 .0.30* 1.54* s2 
36. 2 1.738 0.308 1.54* s2 
36.6 1.738 0.30* 1.54* 52 

1.2* 1255 52 
1.2* 1241 s2 

1.25* 52 

1.4; 52 

I( 24.6 201.7 1.389 0.613 14.78 1.389 0.613 1.348 1334 52 

I( 24.6 253.8 0.974 0.871 22.60 0.974 0.871 1.34* 1272 S3 

39K 27.5 215.8 1.111 0.785 22.25 1.111 0.785 1.34' 1287 S2 

CA 8.71 
CA 8.71 
CA 9.29 
CA 9.29 
CA 10.07 

CA 10.07 

CA 24.7 
CA 24.7 
CA 40. 
CA 40. 

UOCA 23.1 

UOCA 24.0 
UOCA 27.5 

UOCA 31. 
UOCA 41.78 

UOCA 56. 

UOCA 56. 

UOCA 104. 

UOCA 104. 
UOCA 142. 

UOCA 166. 

4lCA 24.0 

42CA 30.5 
42CA 30.5 

42CA 31. 
42CA 41.76 

42CA 42. 
42CA 42. 

43CA 25.5 

UUCA 25.5 
UUCA 31. 
44CA 41.76 

44CA 166. 

UBCA 31. 
UBCA 41.77 

48 CA 166. 

9.04 1.745 0.604 0.59 1.745 0.604 

43.0 2.0* 0.35* 1.18 2.0* 0.359 
6.6 2.15 0.25 0.65 2.15 0.25 

41.5 2.0* 0.35; 2.64 2.0+ 0.358 

3*.5 2.20 0.327 2.81 2.20 0.327 
39.7 2.0* 0.35* 3.10 2.0; 0.358 

2.01 Sl 
2.01 s2 
2.07 52 
2.07 s2 

195.0 1.210 0.721 
211.1 1.140 0.790 

210.0 1.41 0.59 

180.0 1.35 0.65 

240. 1.21 0.67 
49.38 1.667 0.574 

229.0 1.066 0.790 

19.2 1.210 0.721 

28.8 0.750 1.142 
20.2 1.66 0.35 
23.5 1.31 0.69 

2.01 s2 
2.0’) 52 

I.38 1251 S3 

1.3; 1369 S3 
1.30* S 

1.30* s2 

22.5 1.33 0.44 1.33 53 7 LAB69 
9.58 1.843 0.475 1.56 S 5.17 IO174 

24.36 1.066 0.790 1.34* 1233 S3 IO BOB71 

50.03 1.652 0.585 
200.8 1.437 0.554 

74.3 1.5* 0.605 
158.9 1.4; 0.585 

12.39 1.652 O.SE5 1.57 s2 
21.95 1.437 0.554 1.4? Sl 

18.75 1.5+ 0.63 1.4? 4382 S 

1.41 1364 S 

113.5 1.30 0.764 

219.3 1.21 0.713 
107.8 1.315 0.763 

112.9 1.24 0.79 

1.3? 
1.37 

1.30+ 
1.4* 

49.38 1.667 0.574 

21.05 1.W 0.54 

19.8 1.62 0.559 

98.8 1.40 0.544 
19.8 1.694 0.514 

20.7 1.62 0.55 

9.58 1.843 0.475 1.56 

54.6 1.622 0.599 
208.8 1.391 0.603 
51.27 1.608 0.625 

200.8 1.426 0.555 

47.0 1.596 0.602 
212.3 1.354 0.589 

16.3 1.700 0.603 1.47 

28.7 1.593 0.602 l.U? 
14.23 1.608 0.625 1.5') 

28.42 1.426 0.555 1.4? 
16.9 1.591 0.604 1.41 

22.3 1.520 0.586 1.47 

52.58 1.573 0.606 11.02 1.658 0.552 1.65 

52.58 1.573 0.606 11.02 1.658 0.552 

53.32 1.555 0.630 14.62 1.555 0.630 

200.9 1.396 0.573 40.69 1.396 0.573 

106.4 1.29 0.79 

53.00 1.549 0.641 

1.65 
1.51 

1.47 

1.48 

zoo.+ 1.354 0.586 

106.9 1.29 0.77 

23.0 1.61 0.64 

14.98 1.549 0.641 
52.04 1.354 0.586 

21.5 1.59 0.65 

1.51 

1.47 

1.4* 

45sc 41. 
45sc 41. 

45sc 41. 

64.6 I.68 0.538 
103.6 1.515 0.544 

200.2 1.395 0.565 

14.3 1.68 0.538 

17.5 1.515 0.544 
26.4 1.395 0.565 

1.6 

1.51 
1.39 

51 
S 

Sl 

s2 

52 

Sl 

Sl 
s2 
51 
s2 
s2 

52 

s2 
s2 
Sl 

s2 

s2 

51 

Sl 

Sl 

Sl 
51 

TI 27.5 192.1 1.337 0.614 25.78 1.337 0.614 

TI 40. 30. 1.71* 0.58 14. 1.71* 0.5; 

46TI 41.92 200.; 1.410 0.565 39.90 1.410 0.565 
46TI 43.0 lR3.1 1.438 0.537 28.5 1.438 0.537 

46TI 43.0 139.2 1.476 0.540 24.8 1.476 0.540 

46TI 104. 115.6 1.30 0.74 20.3 1.68 0.65 

;.;H: 1363 S2 
s2 

1.47 Sl 

1.4* Sl 
1.4* Sl 

1.3* Sl 

19 YAL70 
19 YAL70 
19 YAL70 
19 WA170 

5 

/UC66 
LUC66 
@AK70 

KOK67 

7 

10 

lAK70 
RAK70 
ROB71 

BRA67 

EEA67 
BRA67 

BRA67 
BRA67 
BRA67 

10 UCP66 
10 flCF66 
4 FOU7OA 

4 YOU708 

5 LIP67 
4 PER70 
10 GA169 
10 GA169 

5 HAU72 

5 HAU72 
5 GOL74 
4 BIN73 

5,17 VO174 

5 JAC6B 

5 JAC6B 
5 LIP67 

4 PER70 
5,lO JAC68 

5.10 JAC6B 

4.17 IO174 

4.17 VO174 

5 LIP67 
4 PER70 

2 BIN73 

5 LIP67 
4 PEE70 

2 81173 

5 PBI69 
5 PR169 
5 PB169 

10 BOB71 
5.26 16057 

4 PER70 
4 YNT67 
4 YNT67 
4 REB74 

See page 8 for Explanation ‘of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

NOCLIDE ENERGY REAL POTENTIAL VOL.IIAG. POTENTIAL SORF.IKAG. POTENTIAL 
(HEV) v R A " RY AY WD RD AD 

4GTI 28. 48.0 1.617 0.516 
48TI 31. 56.3 1.54 0.646 

UGTI 41.94 200.; 1.377 0.582 
UBTI 43.0 186.7 1.438* 0.526 

UBTI 43.0 145.9 1.458 0.540 

4GTI 104. 121.2 1.26 0.76 

50TI 30.5 183.7 1.4 0.564 
50R 30.5 61.4 1.546 0.588 

50TI 30.5 242.7 .l.327 0.597 

50TI 41.92 200.* 1.378 0.569 
5oTI 43.0 182.7 1.438* 0.527 

50TI 43.0 139.6 1.476; 0.527 
50TI 44. 47.6 1.584 0.610 

50TI 44. 196.4 1.354 0.600 
50TI 104. 112.2 1.32 0.69 

CR 24.7 193.5 1.383 0.550 26.88 1.383 0.550 

CR 24.9 193.5 1.383 0.550 26.68 1.383 0.550 

SOCR 21. 226.2 1.33 0.60 
5OCR 21. 217.7 1.378 0.56* 

50CR 23. 184.3 1.40 0.56 

50CR 23. 206.2 1.37* 0.56; 
SOCR 25. 185.6 1.40 0.57 

50CR 25. 217.0 1.37* 0.568 

31.4 1.33 0.60 
31.4 1.37: 0.56* 

24.8 1.40 0.56 

27.7 
25.4 

29.9 1:37* 0.56* 

SOCR 27.2 174.8 1.41 0.50 24.3 1.41 0.50 
50CR 27.2 189.0 1.37* 0.56* 29.1 1.37* 0.56* 

SOCR 27.2 89.0 1.46 0.58 16.3 1.46 0.58 
50CR 27.2 186.0 1.36 0.58 32.0 1.36 0.5e 
SOCR 29.6 210.5 1.28 0.63 29.7 1.28 0.63 
50CR 29.6 190.7 1.37* 0.56* 25.4 1.378 0.568 

50CR 35.6 200.; 1.368 0.619 

52CR 21. 189.3 1.36 0.57 

52CR 21. 186.6 1.37; 0.56* 
52CR 25. 211.4 1.34 0.57 

52CR 25. 203.9 1.378 0.56* 
52CR 29.6 174.4 1.43 0.48 

52CR 29.6 178.2 1.37. 0.56; 

52CR 41.96 200.* 1.413 0.539 

nw 24.7 169.8 1.445 0.494 25.1 1.445 0.494 

8N 24.7 212.9 1.416 0.493 28.7 1.416 0.493 

RN 24.7 211.2 1.419 0.495 26.64 1.419 0.495 

FE 24.7 223.7 1.380 0.542 24.62 1.380 0.542 
FE 24.9 223.0 1.382 0.540 24.62 1.382 0.540 

54FB 8.0 42.5* 1.495* 0.57* 2.40 1.614* 0.57; 
54PE 8.5 42.58 1.495; 0.57; 2.88 1.614; 0.57; 
SUPS 9.0 42.5* 1.495* 0.579 3.35 1.614* 0.57* 

SUPE 9.5 42.5* 1.495* 0.57; 3.90 1.614: 0.57* 
54PR 10.0 42.5* 1.495* 0.57* 4.40 1.614, 0.57* 

54PE 10.5 42.5; 1.495; 0.57* 4.93 1.614* 0.57* 

54PE 11.0 42.5* 1.495; 0.57* 

54PE 11.5 42.5* 1.495; 0.57* 
54FE 12.0 42.5; 1.495; 0.578 

54PE 12.5 42.5* 1.495* 0.57* 

54PE 13.0 42.5* 1.495* 0.57* 

54?'E 15.0 42.5: 1.495* 0.571 

54PE 21. 179.1 1.41 0.52 
54PE 21. 187.2 1.378 0.56; 

54PE 23. 174.5 1.43 0.52 

SUPE 23. 196.8 1.378 0.56* 
54PE 25. 200.3 1.35 0.56 
54~~ 25. 196.1 1.37* 0.56* 

54PE 29.6 192.6 1.31 0.59 
54PE 29.6 119.1 1.37* 0.56* 
54FI 42.02 200.* 1.378 0.562 

56F~ 21. 182.3 1.37 0.55 

56FE 21. 213.4 1.378 0.56* 
56FE 23. 229.4 1.20 0.67 
56F-R 23. 186.7 1.37* 0.56; 

56 FE 25. 197.9 1.39 0.53 

56PE 25. 205.6 1.379 0.56* 

5.45 1.614* 0.57, 

5.99 l-614* 0.578 
6.50 l-614* 0.57* 
7.02 1.614; 0.578 
7.52 1.614* 0.57; 
9.60 1.614* 0.57* 

20.6 1.41 0.52 
21.7 1.37* 0.56* 

23.5 1.43 0.52 
23.9 1.37* 0.56* 
28.8 1.35 0.56 
27.5 1.37* 0.56; 

25.0 1.31 0.59 
24.1 1.379 0.568 
32.46 1.378 0.562 

23.0 1.37 0.55 
24.8 1.37+ 0.56* 
29.6 1.20 0.67 

26.1 :-:,'* Oms6* 27.3 . 0.53 
27.1 1.37* 0.56* 

56FE 26.45 74. 1.53 0.60 

56FE 27.2 223.1 1.30 0.59 
56PE 27.2 214.3 1.37* 0.568 

56FE 27.2 93.0 1.44; 0.608 
56FE 27.2 187.0 1.34; 0.57 

56FE 29.6 187.0 1.31 0.61 
56PE 29.6 206.3 1.37* 0.56; 
56FE 42.08 200.8 1.350 0.588 

See page 8 for Explanation of Tables 

13. 1.53 0.60 
29.1 1.30 0.59 
27.4 1.37* 0.56* 
20.0 1.448 0.609 
25.0 1.348 0.57 

26.7 1.31 0.61 
25.1 1.37* 0.569 
44.60 1.350 0.588 

TABLE VI. Optical-Model Parameters Alphas 

12.9 1.617 0.516 
13.0 1.54 0.646 
43.28 1.377 0.582 
26.0 1.438* 0.526 
23.4 1.458 0.540 

22.7 1.58 0.64 

26.6 1.4 0.564 1.3* s2 
16.7 1.490 0.579 1.47 52 
37.3 1.240 0.593 

38.39 1.378 0.569 
23.4 1.438; 0.527 

20.3 1.4768 0.527 
20.4 1.505 0.608 
21.9 1.469 0.600 
19.1 1.57 0.69 

15.18 1.728 0.395 

24.9 1.36 0.57 
14.9 1.37; 0.56* 
30.1 1.34 0.57 
29.0 1.37* 0.56* 

23.4 1.43 0.48 
24.5 1.37* 0.56* 

26.29 1.413 0.539 

SPIN-ORBIT POTENTIAL RC SR FIT 
vso RSO AS0 

1.3; 1347 Sl 

1.47 s2 
1.47 Sl 
1.4* Sl 
1.4* Sl 
1.3* Sl 

l.U? s2 

1.41 Sl 
1.58 Sl 

1.4* Sl 
1.4? s2 
l.U? 52 
1.38 Sl 

1.4? 1290 s2 

1.34; 1289 s2 

1.40* s3 
1.40* s3 
1.40* s3 

1.40* s3 
1.40; s3 

1.40* s3 

1.40* s2 
1.40* S 

1.4') s2 
1.47 s2 
1.40* S 
1.40* s3 

1.4* s2 

1.40; Sl 
1.40* Sl 
1.40+ 52 
1.40: S 
1.40* s2 
1.40* s3 

l.U? Sl 

1:3* 1264 S 10 ICF66 
1.3* 1261 Sl 10 flCP66 

1.348 1266 S2 1AK70 

1.41 1294 s2 
1.34* 1295 52 

1.49* 
1.49* 

1.498 
1.49* 

1.49; 
1.498 

1.49* 

1.49* 

1.49* 
1.49* 

1.49* 
1.49* 

1.40* 

1.40* 

1.408 
1.408 
1.408 

1 .uo* 

1.40* 

1.40+ 
1.47 

1.40* 
1.40* 

1.40* 
1.40; 

1.40* 
1 .uo* 

1.57 
1.40* 

1.40; 
1.41 
1.41 

1.40; 

1.40* 
1.47 

s2 
s2 

52 

s2 
s2 
s2 

52 

52 
s2 
52 

s2 
s2 

Sl 
s2 

52 
53 

s2 
S 

53 
s3 
Sl 

53 

53 
s3 
s3 

53 
s3 

S 

S 
S 
s2 

s2 

s3 

53 
Sl 

NOTE REF. 

5 SAT65 

4 BER68 
4 PER70 
4 YNT67 
4 YNT67 

4 REB74 

ST067 
JAC68 

JAC68 

4 PER70 
4 YNT67 
9 YNT67 
4.10 JAC68 

4,lO JAC68 
4 REB74 

10 BUD67 

#AK70 

14 LE172 
14 LEK72 
14 LEN72 
14 LEK72 
14 LEH72 

14 LEH72 

14 LEU72 
16.14 LEn72 

10 SIn72 
10 SItl72 
15,lU LE172 

14 LEn72 

5 PET72 

14 LEH72 

14 LEH72 
14 LEn72 

16.14 LE172 
14 LEn72 

14 LEK72 

4 PER70 

10 BUD67 
KAK70 

IAR73 
YAR73 

PAR73 
YAR73 

11873 
PAR73 

YAR73 

PAR73 
PAR73 
YAR73 

IAR73 
IA873 

14 LE172 
14 LE172 

14 LEK72 
14 LE172 

14 LEn72 
16.14 LEn72 

14 LEn72 

14 LEn72 
4 PER70 

14 IEn 

14 LEU72 
14 LE172 
14 LE172 

14 IEn 
14 LEN72 

Y65 BLA62 
15,lU LEn72 

15.14 LEn72 
10 SIn72 

10 SIn72 

14 LE172 

14 IEn 
3 PER70 

84 



C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE VI. Optical-Model Parameters Alphas 

NUCLIDE ENERGY REAL POTERT‘C?,L VOL.InAG. POTENTIAL SURP.InkG. POTENTIRL SPIN-ORBIT POTENTIAL RC sa FIT 
(nsv) u R" AU UD RD AD IS0 RSO AS0 V R .I 

13.69 1.565 0.503 

13.44 1.5698 0.388; 

25.53 1.57* 0.585 
24.1 1.576 0.579 

NOTE REF. 

SBPR 21. 

58?E 21. 

58~~ 64.3 
58PE 64.3 

58PE 64.3 
58PE 64.3 

58PE 64.3 

66.28 1.564 0.564 

67.94 l-569* 0.533* 

41.22 1.57; 0.628 
78.5 1.438 0.663 

116.1 1.356 0.676 23.6 1.581 0.571 
165.2 1.300 0.670 25.2 1.546 0.601 

220.4 1.250 0.670 26.7 1.537 0.5913 

CO 24.1 164.7 1.442 0.520 22.4 1.442 0.520 

CO 24.7 206.8 1.410 0.519 25.8 1.410 0.519 

CO 24.7 204.7 1.418 0.519 24.00 1.418 0.519 

CO 24.7 204.7 1.418 0.519 24.0 1.418 0.519 

59CO 27.5 175.3 1.458 0.484 26.02 1.458 0.484 

59co 28. 46.3 1.574 0.586 15.4 1.574 0.586 

WI 8.85 
NI 8.85 
NI 9.26 
NI 9.26 

NI 10.07 
HI 10.07 

60. 1.62 0.54 0.5 1.62 0.54 

174. 1.621 0.40* 0.65 I.628 O.UO* 

32. 1.70 0.48 1.8 1.70 0.48 
173.3 1.62* O.UO* 13.8 1.62; 0.40* 

12. 1.72 0.48 1.6 1.72 0.48 
165.0 I.628 0.40* 11.4 1.62* 0.40* 

NI 24.7 43.9 1.612 0.534 10.4 1.612 0.534 

NI 24.7 198.6 1.458 0.502 19.9 1.458 0.502 

NI 24.7 200.5 1.451 0.504 20.11 1.451 0.504 

NI 24.7 200.5 1.451 0.503 20.11 1.451 0.503 

58NI 21. 
58NI 21. 

58NI 21. 
58NI 21. 

SENI 23. 

58NI 23. 

67.43 

166.5 1.44 

1.586 

0.53 

0.522 
69.07 1.569* 

191.8 

0.5338 
169.5 

I.378 0.56* 

1.43 0.50 

180.7 1.37* 0.56* 

12.78 1.586 0.409 
13.22 l-569* 0.388* 
18.9 

20.0 1.44 

1.43 

0.53 

0.50 

21.9 1.37* 0.56* 

21.8 1.37* 0.56* 

SUNI 25. 

5t3NI 25. 

58NI 27.2 
58NI 27.2 
58NI 27.2 

5ENI 27.2 

58NI 28. 
58NI 29.6 

58NI 29.6 

185.0 1.39 0.55 

194.2 1.37* 0.56: 

210.3 1.31 0.59 

200.7 1.37* 0.56* 
93.0 1.44; 0.608 

185.0 1.40 0.60: 

48.8 1.591 0.530 

224.8 1.31 0.56 

195.8 1.37* 0.56* 

24.6 1.39 0.55 
26.0 1.37* 0.56* 

26.7 1.31 0.59 

24.9 1.37* 0.56* 
20.0 l.UU* 0.60* 

58NI 32.3 103.6 1.406 0.637 
58NI 32.3 135.4 1.425 0.575 

58NI 34.4 46.33 1.633 0.534 

58NI 34.4 228.5 1.416 0.530 

20.0 1.40 o&60* 

11.1 1.591 0.530 

27.3 1.31 0.56 
23.1 1.379 0.56+ 

14.1 1.626 0.443 

21;s 1.576 0.345 
15.43 1.476 0.534 

51.97 0.971 0.530 

58NI 42. 15O.B 1.36 0.624 

58NI 42. 41.45 1.52 0.684 

58NI 42.12 200.* 1.375 0.566 

58NI 43. 67.0 1.524 0.529 

5RNI 43. 152.5 1.344 0.606 

31.05 1.36 0.624 

10.07 1.71 0.559 

ii.,"" 

28:6 

1.375 1.524 0.566 0.529 

1.344 0.606 

SBNI 50.2 105.3 1.456 0.571 22.3 1.456 0.571 

5BNI 50.2 144.5 1.417 0.563 25.4 1.417 0.563 

SEAI 50.2 188.2 1.385 0.557 28.8 1.385 0.557 
5RNI 50.2 95.1 1.555 0.516 19.6 1.692 0.246 

58NI 50.2 132.9 1.505 0.518 20.8 1.678 0.250 

58NI 50.2 178.4 1.450 0.540 20.7 1.687 0.251 

58NI 60. 
58NI 60. 

58NI 64.3 
58NI 64.3 

58111 64.3 
58NI 64.3 

173.1 1.279 0.719 
228.2 1.254 0.692 
44.99 1.579 0.565 

111.4 1.423 0.625 

15e;v 1.357 0.629 
209.4 1.316 0.625 

22.17 1.588 0.531 
25.23 1.577 0.515 

20.91 1.57; 0.580 
20.0 1.661 0.420 

21.0 1.641 0.438 
22.3 1.631 0.437 

58111 104. 120.0 1.27 0.74 21.3 1.55 0.67 
5ENI 139. 116.7 1.246 0.793 21.15 1.590 0.569 

58NI 139. 116.4 1.245 0.793 20.52 1.595 0.571 
58NI 139. 118.2 1.240 0.796 20.5 1.595 0.571 

58NI 166. 107.4 1.27 0.75 22.6 1.59 0.50 

6ONI 16.6 

60111 21. 
60NI 21. 
60NI 23. 

6011 23. 

45.9 

160.8 1.45 

1.45 

0.53 

0.55* 

189.8 1.37, 0.56: 

212.3 1.47 0.55 

211.0 1.37* 0.56* 

60111 25. 202.3 1.33 0.59 
60111 25. 227.4 1.37* 0.56: 
60NI 27.2 211.2 1.34 0.56 

fiON1 27.2 207.1 1.37* 0.56* 
60NI 27.2 93.0 1.448 0.60; 

6ONI 27.2 185.0 1.40 0.60; 

60111 28. 

KONI 29.6 
6011 29.6 

210.7 1.35 

47.7 1.581 

0.55 

0.549 

200.1 1.37* 0.56; 

19.8 1.45 

27.0 1.35 

0.53 

22.3 

10.0 

0.55 

1.45 

1.37* 

0.55* 

0.56* 

30.8 

25.5 

1.33 

1.37* 0.56, 

0.59 

23.6 

30.9 1.37* 

1.47 0.55 

0.56* 
26.8 1.34 0.56 

26.9 

23.0 1.37* 

1.37* 

0.56* 

0.56; 
20.0 1.44* 0.60* 

21.7 1.40 0.60: 

11.9 1.581 0.549 

1.4* 5274 52 20,lO PUI.68 

I.48 1227 S 20.10 PUL68 

1.5* Sl 
1.11* 1681 Sl 
l.ll* 1677 Sl 

l.ll* 1684 Sl 

1.11* 1683 Sl 

5 
22 

22 
22 

22 

10 
10 

10 

10 
5 

10 
10 

10 

DAR64 
VEX70 
YE170 

YE170 

YE170 

I(CF66 
ICP66 

BUD67 

HAK70 

BOB71 
SAT65 

BRA67 

BRA67 
BRA67 

BRA67 
BRA67 
BRA67 

ICP66 
FlCP66 
BUD67 

RAK70 

1.3* 1300 s 

I.38 1294 Sl 
1.47 1303 Sl 

1.34* 1303 Sl 

;A:' . i332 1441 52 Sl 

1.6') 51 

1.61 Sl 

1.67 Sl 
1.61 Sl 

1.67 Sl 
1.61 Sl 

1.3* 1292 s2 
I.38 1298 Sl 
1.41 1285 S2 

1.34* 1285 S2 

1.4* 4158 s2 
I.48 1158 s 
I.408 Sl 

I.408 s2 
1.40* s2 

1.40* 52 

1.40* s2 
1.40* 53 

1.40* S 
1.40* S 

1.41 s2 
1.41 s3 

20.10 PUL68 
20;10 PUL6R 
14 LEN72 

14 LEM72 
14 LE172 

14 LEN72 

14 LEH72 
14 LE172 

15.14 LEn72 
15.14 LE172 

10 sIn72 
10 sIn72 

I.38 1342 Sl 

1.40* s2 
I.401 S 

5 SAT65 

14 LEn72 
15.14 LE172 

1.48 52 10 coil7u 

1.4: 52 10 COY74 
1.25* Sl 5 IN068 

1.25* s2 5 IN068 

1.25; 1512 53 

1.41 Sl 
1.4* a447 s 

1.4* 

1.25; 1541 S2 

1460 S 

1.51 1533 Sl 

1.51 1525 51 

1.57 1519 Sl 
1.11* Sl 

1.11* Sl 
1.11* Sl 

1.3* A634 Sl 
1.3* I628 Sl 
1.5* s2 

1.11: A591 52 

1;11* 1592 s2 
I.118 1590 s2 

4 

10 

PER70 

10.15 88065 

BAR71 

10.15 BR065 

10 BAR71 

5 JAR67 

5 JAR67 

5 JAR67 
22 WE170 

22 YE170 

22 YE170 

10 nAD74 
10 HAD74 
5 DAR64 

22 YE170 

22 YE170 
22 REI70 

1.3* Sl 
I.251 Sl 

1.40* Sl 
1.30* Sl 

1.4* s2 

I.451 s2 
1.40* s2 

1.40* s2 
1.40; s2 
I.408 S 

I.408 53 
1.408 S 
I.404 s2 

1.40: s2 
1.41 s2 
1.47 s2 

1.3* 1381 Sl 

I.408 s2 
1.40* s 

17.5 
5 

5 

RER72A 
GOL72 
GOL73 
GOL74 
BIR73 

5 

4 

HER70 
14 LE172 

14 LEL172 
14 LE172 
16.14 Len72 

14 LEn72 
16.14 LB172 
14 LB172 

14 LE172 
10 an72 
10 SIR72 

5 SAT65 

14 LE172 
15.14 LEM72 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters. 1954-1975 

TABLE VI. Optical-Model Parameters 

VOL.Il!AG. PCTENTIAL SDBP.IIIAG. POTENTIAL SPIN-ORBIT POTENTIAL RC SR PIT 
N SW AN ND RD AD vso Rso AS0 

NUCLIDE ENERGY REAL POTENTIAL NOTE REF. 
WV1 V R A 

6ONI 32.3 
6011 32.3 
60NI 34.4 

60NI 34.4 

101.4 1.908 0.645 14.0 1.624 0.531 1.4* 52 
131.1 1.419 0.579 19.2 1.547 0.465 1.4* s2 
50.56 1.589 0.567 17.22 1.509 0.567 1.25* Sl 
226.0 1.385 0.554 35.94 1.254 0.554 1.258 Sl 

60111 42.00 
60NI 60. 

60111 60. 

60111 104. 
60AI 166. 

200.* 1.371 0.572 
163.3 1.299 0.666 

215.2 1.272 0.643 

113.1 1.325 0.68 
103.8 1.28 0.71 

42.97 1.371 0.572 1.47 Sl 4 PER70 
24.06 1.518 0.577 1.3; I624 Sl 10 nAD74 
29.04 1.484 0.580 1.3* 1622 Sl 10 HAD74 
22.4 1.52 0.72 1.3* Sl 17.5 REB72A 
25.3 1.51 0.63 1.u* s2 4 811173 

62~1 21. 
62NI 21. 

62~1 21. 
62~1 21. 

62RI 23. 
62111 23. 

67.89 1.555 0.526 12.81 1.555 0.338 

65.63 1.569* 0.533; 12.94 1.569* 0.388* 

236.0 1.29 0.54 23.9 1.29 0.511 

203.2 1.37* 0.56* 22.1 1.37+ 0.56: 
201.0 1.40 0.55 25.2 1.40 0.55 

1136.7 1.37* 0.568 24.9 1.37+ 0.568 

62111 25. 

62NI 25. 
62NI 29.6 

62~1 29.6 
6211 32.3 

62NI 32.3 

62~1 33. 
62~1 41.98 

6211 50. 

62NI 60. 
62NI 60. 

134.6 

204.2 

1.399 0.582 

1.33 

60. 

0.59 

1.55w o-533* 

196.8 1.37* 0.56* 
195.3 1.40 0.53 
200.2 1.378 0.56+ 

101.3 1.408 0.645 

200.* 1.357 0.595 

70. 1.55* 0.533* 
162.3 1.300 0.663 

217.2 1.263 0.649 

73. 1.55* 0.533; 

117.5 1.28 0.70 
115.7 1.20 0.80 

58.24 1.597 0.578 

64.37 1.570 0.528 
611.24 1.5698 0.533+ 

212.9 1.33 0.56 
200.4 1.378 0.56+ 

203.3 1.35 0.59 
207.3 1.37* 0.568 

201.7 1.33 0.59 
202.0 1.37* 0.56+ 
201.4 1.36 0.56 

198.1 1.37; 0.56* 

21.2 1.478 0.598 

25.3 

11.4 1.652* 

1.33 

0.352* 

0.59 

54.30 1.357 0.595 

40. 

25.5 1.37; 

1.652; 0.352* 

0.56* 

27.72 1.486 0.624 

32.88 

26.5 

1.447 

1.40 

0.631 

0.53 

26.9 1.37; 0.568 
14.0 1.624 0.531 

62~1 100. 

62~1 104. 
62~1 166. 

50. 1.652* 0.352* 

22.3 1.525 0.71 
21.6 1.53 0.64 

64NI 19.5 
64~1 21. 

64~1 21. 
64111 21. 

64NI 21. 

12.77 1.597 0.554 

13.91 1.570 0.359 
13.74 1.569 0.388: 

25.0 1.33 0.56 
25.2 1.37: 0.56: 

64NI 23. 
64NI 23. 
64NI 25. 
64NI 25. 
64~1 29.6 
64~1 29.6 

29.4 1.35 0.59 
30.7 1.37* 0.568 

25.8 1.33 0.59 
29.3 1.378 0.56: 
25.8 1.36 0.56 

25.8 1.37* 0.56* 

64NI 30.5 206.2 1.472 0.501 21.22 1.472 0.501 

64RI 32.3 96.7 1.436 0.614 14.6 1.590 0.580 
64~1 32.3 133.4 1.406 0.574 24.2 1.366 0.652 

64NI 60. 165.8 1.275 0.671 27.87 1.462 0.6U2 

64111 60. 224.1 1.235 0.659 30.57 1.441 0.644 

64111 104. 135.1 1.20 0.80 21.2 1.55 0.73 

CU 24.7 157.8 1.443 0.544 
CO 24.7 196.8 1.416 0.541 

CU 24.7 193.2 1.436 0.534 
cu 40. 46.8 1.67; 0.58 

co 40. u9.3 1.70 0.5 

63CU 19.5 59.22 1.641 0.500 
65CU 19.5 59.26 1.586 0.581 

21.9 1.443 0.544 
24.6 1.416 0.541 

22.84 1.436 0.534 
13. 1.67; 0.5* 

11. 1.70 0.5 

12.12 1.641 0.307 1.4* a175 s2 
12.16 1.586 0.598 1.4; 1272 S2 

ZN 24.7 

64z8 21. 

642~ 21. 
642~ 21. 

LUZN 21. 
6421 23. 

61211 23. 

64ZA 25. 
64ZN 25. 
64211 27.2 

6UZN 27.2 
64ZN 27.2 

64ZR 27.2 

CUZN 29.6 
~UZN 29.6 
LUZN 31.0 

64211 44.4 

66~~ 19.5 
66ZN 27.2 
66~~ 27.2 
667~~ 31.0 

68211 31. 

70ZN 27.2 
70213 27.2 
7028 31. 

200.4 1.394 0.572 

67.30 1.570 0.525 

67.12 1.569 0.533* 
218.2 1.35 0.51 
204.4 1.37; 0.56; 

206.6 1.34 0.63 

214.3 1.37* 0.56* 

188.6 1.37 

176.1 1.38 

0.56 

191.3 1.37* 0.568 
0.57 

199.0 1.37* 0.56* 
93.0 1.44; 0.60+ 
202.0 1.311, 0.60* 

25.13 1.394 0.572 

26.9 

11.89 

1.38 

1.570 

0.57 

0.312 

12.30 1.569; 0.3888 
20.4 

24.7 

1.35 

1.37* 

0.51 

0.56+ 

20.0 1.378 0.56+ 

21.8 

20.0 1.44* 

1.34 0.63 

0.608 

21.1 1.37* 0.56: 

23.4 

28.4 

1.37 

l-34* 0.60* 

0.56 

25.0 1.37* 0.56* 

184.5 1.43 0.50 

198.0 1.37+ 0.568 
45.05* 1.639 0.551 

60. 1.57 0.55 

23.8 1.43 0.50 

25.9 1.37* 0.56; 

;;.6* . 1.639 1.57 0.551 0.55 

65.19 1.558 0.539 
93.0 1.448 0.609 
187.0 1.34* 0.60; 
45.05 1.642 0.562 

46.05 1.58 0.619 

100.0 1.40 0.60* 
189.0 1.34; 0.60+ 

38.57 1.6U 0.578 

10.85 1.558 0.539 

20.0 1.44* 0.60* 
25.0 1.34* 0.60* 
11.65 1.642 0.562 

12.29 1.58 0.619 

42.3 1.40 0.60* 
28.5 1.34* 0.60* 
12.13 1.6U 0.578 

10 COY74 

10 cou74 
5 IN068 

5 IN060 

20.10 PUL6B 

20.10 PUL6.S 

14 LEn72 
14 LEn72 

14 LEll12 
16.14 LE172 

14 LE172 

16.11) LEn72 
15.14 Len72 

15,111 IEn 
10 COY74 

10 cou74 

1.48 1189 52 

1.4* 1216 S 

1.40* s2 
1.408 s2 

1.40* s2 
1.408 S 

1.40* s3 

1.40* 5 
1.uo* S 

1.uo* S 
1.4* s2 

1.4* 52 

1.47 Sl TAll65 
1.4? Sl 4 PER70 

1.4? Sl 4 TAll65 
1.3; 1686 Sl 10 GAD74 
1.3* 1683 Sl 10 nAD74 

2 TAll65 
17,5 REB72A 

4 am73 

1.4? Sl 

1.3* Sl 
1.4; 52 

1.4* 1295 s2 

1.4; 1235 Sl 
IVA70 

20.10 PUL6B 

20.10 PULCB 
14 LEll72 

14 LE172 

14 LE172 
14 LEn72 

14 Lzn72 
15.14 LE1172 
15.14 LE172 

15,lU LE1172 

1.4* 1240 S 
1.40* 52 

1.40* s2 

1.40* s2 
1.40* s2 

1.40* 53 
1.40* 5 
1.40* S 

1.40* 5 

1.47 s2 5 RET68 
1.48 s2 10 COY74 
1.u* s2 10 coll74 

1.38 1683 Sl 10 SAD74 

1.3* 1680 Sl 10 nAD74 
1.3* Sl 17.5 REE72A 

1.3* 1349 s 
1.3* 1346 Sl 

10.17 ICP66 
10.17 KP66 

10 BUD67 
5.26 IGOS7 

10.26 IGO 

IVA70 
IV1170 

1.47 1356 Sl 
1.30* s3 

1.17* s2 

1.47 I368 Sl 10 BUD67 

20.10 PUL6B 
20.10 POL68 

14 LE1172 
14 LE1172 

14 LE172 
14 IEn 

1.4; (171 s2 
1.48 5179 s 

1.40* s2 
1.408 s3 

1.uo* 53 
1.40; s3 

1.408 s3 

1.408 53 
1.40* S 
1.40* s2 
1.47 s2 
1.41 s2 

1.uo* s2 

1.40* S 

14 LE172 
14 LE172 
15.14 LElI72 
14 LEG72 

10 51172 
10 srn72 

14 LEIl72 
15.14 LE172 

5 ALP70 
Y65 BE060 

1.647 s2 
1.57 S 

1.4* 1138 s2 

1.47 s2 
1.4? s2 
1.647 Sl 

1.58 52 

IV1170 
srn72 
SIUl2 

5 ALP70 

u ALP71 

10 srn72 1.4') 52 
1.47 s2 
1.64 s2 

10 SIll72 
5 ALP7 1 

See page 8 for Explanation of Tables 

Atomic Data and Nuclear Dota Tabler, Vol. 17, No. 1, January 1976 86 



C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE VI. Optical-Model Parameters 

VOL. IIAG. POTENTIAL SURP.IfIAG. POTENTIAL SPIN-ORBIT POTENTIAL RC SF. PIT 
u BY AU UD RD AD vso RSO AS0 

NUCLIDE ENERGY REAL POTENTIAL NOTE REF. 

(UEV) 

GE 23.4 

GE 24.7 

GE 24.7 

V R A 

225.9 1.370 0.599 

184.9 1.408 0.572 

225.6 1.382 0.569 

27.55 1.370 0.599 
24.5 1.408 0.572 

27.5 1.362 0.569 

RAK70 

10.17 flCP66 
10.17 liCP66 

88 SR 166. 116.0 1.27 0.76 22.6 1.50 0.76 1.4* s2 2 BIR73 

Y 20.0 52.93 1.568 0.528 
Y 20.0 146.1 1.464 0.515 

10.28 1.569 0.485 1.4* Sl 
18.25 1.470 0.449 I.49 51 
19.84 1.~59 0.945 1.4* Sl 
54.78 1.365 0.635 1.4. 1922 s2 

PAR71 

PAR71 
PAR71 

5.10 BIN69 

Y 20.0 177.2 1.443 0.514 
89Y 65.0 125.0* 1.365 0.635 

ZR 24.7 153.6 1.468 0.523 
ZR 24.7 187.3 1.444 0.523 

90ZR 31. 02.78 1.579 0.574 

90ZR 40.0 109.5 1.491 0.509 

19.8 1.468 0.523 1.3; 1316 S 
22.3 1.444 0.523 1.3* 1312 S2 

10.40 1.579 0.574 

15.15 1.570 0.309 

20.42 1.479 0.627 
17.35 1.553 0.631 

18.04 1.587 0.548 
19.55 1.570 0.563 

10.21 ncF66 

10.21 HCF66 

1.58 Sl 
1.3? S 

1.31 S 

3 IAR68 
15.23 PER75 
15;23 PER75 

5 BIN66 
23 PER75 
23 PER75 

90ZR 

90ZR 99.5 

59.1 

90ZR 118. 

YOZR 

90ZR 

142. 
90ZR 

65. 

166. 

9lZR 65. 

92ZR 

90ZR 79.5 

65. 

92ZR 65. 

92ZR 65.0 
92ZR 65.0 

94ZR 65.0 

9628 65.0 

131.6 1.237 0.804 

130.0 

116.0 

1.231 0.821 

1.372 0.645 

3U.63 1.553 0.631 
140.6 1.225 0.824 

117.5 1.267 0.783 
118.4 1.24 0.79 

36.92 1.550 0.661 

3U.36 1.554 0.662 

75.00* 1.426 0.661 

79.66 1.397 0.699 

212.6 1.267 0.663 

125.01 1.346 0.661 

125.0* 1.346 0.660 

1.4* Sl 

1.3? s2 

1.31 s2 

20.03 1.572 0.568 

21.0 1.564 0.569 
21.7 1.54 0.59 

1.37 s2 
1.30* Sl 

PUT74 
3 GOL7U 
9 BIn73 

5 BIN66 

5 BIN66 

1.48 s2 

1.4* Sl 19.15 1.550 0.661 

18.92 1.554 0.662 

39.34 1.426 0.661 

22.04 1.547 0.595 
98.45 1.261 0.673 

1.4; Sl 

1.4* Sl 5 BIN66 
10 BIN69 

10 BIN69 

66.2 1.346 0.661 

1.48 1968 S 

1.4* 1982 S 

1.4* LO14 52 

67.6 1.346 0.660 1.4* LO40 s2 

5.10 BIN69 

5.10 BIN69 

NB 40. 45. 1.64* 0.5* 13.5 I.648 0.9 1.30; 53 5.26 IGO 

no 40. 42. 1.63* 0.58 

92no 30.9 184.9 1.396" 0.5628 

9210 31. 39.45 1.624 0.568 
92RO 32.2 154.9 1.43 0.549 

92 10 166. 120.5 1.22 0.81 

9.5 1.63* 0.5* 

25.17 1.396* 0.562* 

8.65 1.624 0.568 
22.2 1.26 0.665 

21.1 1.54 0.60 

25.62 1.396* 0.562* 

23.2 1.25 0.788 

26.09 1.396* 0.562; 

24.9 1.25 0.825 

26.45 I.3968 0.562* 

26.6 1.29 0.784 

26.90 1.396* 0.562* 
22.6 1.35 0.930 

1.30* s2 

1.3* s2 

1.62 Sl 
1.3* s2 
1.4, 52 

1.3; Sl 
1.38 Sl 

5.26 16057 

5 MAT72 

4 81173 

9410 30.9 

94n0 32.2 

185.4 1.396s 0.562* 

154.8 1.42 0.562 

185.9 1.396': 0.562; 

153.5 1.42 0.572 

186.4 1.396'@ 0.562* 

158.9 1.42 0.558 

186.9 1.396', 0.5628 

161.5 1.38 0.604 

5 UAT72 
5.10 8UR75 

9610 30.9 
96nO 32.2 

1.3; Sl 
1.3* Sl 

1.3; Sl 
1.3* Sl 

5 ilAT72 
5.10 BUR75 

5 MAT72 
5.10 BUR75 

98llO 30.9 
9810 32.2 

lOOn 30.9 
100110 32.2 

1.38 Sl 5 ilAT72 
1.3* Sl 5.10 BUR75 

AG 22. 50. * 1.57 o-s* 20.* 1.57 0.6* 1.57 S 
20.* 1.49 0.6* 1.49 S 
7.5 1.628 0.5* 1.30; s2 
17.4 1.596 0.582 1.3* 1351 s 

31.7 1.444 0.548 1.3* 1309 Sl 

30.05 1.430 0.547 1.34* 1306 Sl 

9.4 1.484 0.597 1.3* 1329 Sl 
9.8 1.499 0.599 1.3* 6362 Sl 
10. 1.621 0.5* 1.309 s2 

Y65 CUE57 

AG 

AG 

24.7 

22. 

AG 24.7 

AG 22. 

AG 24.7 

AG 28. 
AG 28. 

AG UO. 

175.4 1.U44 

150.9 

0.548 

206.3 

1.49 

1.430 

0.6* 

0.547 

51.1 

35. 

1.484 

1.62* 

0.597 
50.2 

0.58 

1.u99 0.599 

37.7 

37. 

1.596 

1.62* 

0.582 

0.5+ 

Y65 CHE57 
26 IGO 
10 UCP66 

10 flCP66 

lAK70 

5 SAT65 
5.17 SAT65 
5,26 16057 

107AG 18.7 50.: 1.580 0.55 
107116 18.7 75.* 1.526 0.55 

20. 1.580 0.55 1.41 s2 
27. 1.526 0.55 1.41 52 
20. 1.580 0.60 1.41 s2 

27. 1.526 0.60 I.4? s2 
29. 1.580 0.61 1.41 s2 
37. 1.526 0.60 1.4? sz 

10 ELN65 
10 ELNLS 

107AG 22. 50.9 1.580 0.60 

107116 22. 75.; 1.526 0.60 

107AG 40. 50.9 1.580 0.61 

107AG 40. 75.* 1.526 0.60 

10 ELN65 
10 ELN65 

5.10 ELN65 

5.10 ELN65 

CD 28. 96.2 1.523 0.574 
CD 28. 58.9 1.521 0.572 

11.8 1.523 0.574 1.3* 1408 SI 5 
13.5 1.521 

SAT65 
0.572 1.38 1460 Sl 5.17 SAT65 

IN 24.7 34.8 1.590 0.598 16.7 1.590 0.598 1.38 1350 s 
IN 24.7 179.8 1.418 0.569 39.9 1.418 0.569 1.3* 1309 Sl 
IN 24.7 172.8 1.412 0.589 60.57 1.412 0.589 1.34* 1351 Sl 

10 ICF66 
10 ncP66 

RAK70 

SN 24.7 n5.u 1.562 0.556 
SN 24.7 219.3 1.395 0.549 
SI 24.7 

SN 28. 
SN 28. 

SN 166. 

218.6 1.373 0.553 
47.1 1.493 0.572 

63.1 1.488 0.575 
127.6 1.19 0.88 

11.0 1.562 0.556 1.3* 1261 S 10 KF66 
31.8 1.395 0.549 1.3* 1253 Sl 10 ICF66 
29.87 1.373 0.553 1.341 1221 Sl .&AK70 

9.7 1.493 0.572 1.3; 1342 Sl 5 SAT65 
13.5 1.488 0.575 1.38 1415 SI 

22.0 1.50 

5.17 SAT65 
0.60 1.5; s2 4 TAT70 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE VI. Optical-Model Parameters 

ll6sll 34.4 4*.5* 1.52* 0.5851 
116% 40. 60.1 1.46, 0.112 
l,bSN 65.7 lOO.O* 1.352 0.661 

:W& 65.7 166. 200.0+ 121.5 1.254 1.21 0.669 0.84 

13.0+ 1.52* 0.5*5* 
18.7 1.46. 0.712 
53.7 1.352 0.667 
102.9 1.254 0.669 
21.9 1.51 0.63 

l,,SR 34.4 4*.5* 1.52* 0.5859 13.0; 1.528 0.5*5* 

118S” 34.” 4*.5* 1.52* 0.5a5* 
ll8.5K 40. 
I,8511 166. 

13.01 ,.52* 0.585* 
26.3 1.&b* 0.67, 
21.6 ,.52 0.62 

119% 34.4 4*.5* 1.52* 0.505* 13.0* 1.52* 0.595* 

12osw 34.4 48.5* l.52* 0.5858 
12osll "0. 58.0 1.461 0.708 
12osll 42. 42.85 1.4, 0.724 
,20511 42. 87.68 1.37 0.7," 
1205" 166. 119.4 1.26 0.76 

13.01 1.52. 0.5*5* 
28.0 ,.“b* 0.708 
22.80 1.52 0.605 
38.60 1.43 0.615 
30.7 ,.43 0.70 

,225w "0. 62. 1 1.468 0.68” 30.3 l.‘&b* 0.68” 

,245" 10". 60.0 1.383 0.742 
,2"S" 166. 119.3 1.26 0.77 

122-m "2. 36.64 1.50* 0.671 
124~E 42. 38.95 ,.4e* 0.612 
12bTE "2. 39.65 1.48, 0.682 
12*-n "2. "5.79 1."8* 0.655 
130TE "2. 34.13 ,.50* 0.671 

l"OCB "5. 193.3 1,386 0.578 
140CE "5. lS9.1 1.309 o-62* 

1445" 50. 1B5.0 l."O* 0.52 

BP 24.7 24.6 ,.""O 0.578 
HP 24.7 188.6 I.284 0.532 
HP 24.7 207.5 l.388 0.520 

TI I  40. 51. 1.5** 0.5* 

Y  24.7 35.2 ,.""E 0.573 
Y 24.7 2U9.5 1.236 0.592 
Y  24.7 195.2 1.282 0.575 

10 22. 30. 1.578 0.5, 
ho 24.7 49., ,.a60 0.549 
L” 24.7 168.7 I.378 0.5,7 
110 24.7 191.8 1.423 0.483 
L" 40. "4. 1.578 0.5, 

40.88 1.383 0.742 
28.8 1.45 0.67 

(9.95 t.50* 0.67, 
21.20 1.48* 0.672 
21.55 1.48. 0.682 
22.75 ,.4** 0.655 
20.19 1.50* 0.671 

20.6" ,.2,1 0.805 
2Y.2 1.435 0.628 

25.8 1.33 0."9 

11.2 1.440 0.578 
23.7 1.284 0.532 
“6.99 ,.388 0.520 

9. 1.5** 0.51 

4.96 1.448 0.573 
27.5 1.236 0.592 
27.96 1.282 0.575 

9.5 1.578 0.5* 
14.9 1.460 0.549 
21.6 1.378 0.517 
32.46 1.423 0.483 
10. 1.57* 0.5* 

PB 
PB 
PB 
PB 

207P8 
20,m 

208PB 
208PB 
2OEPB 
ZOBPB 

0.57* 
0.625 
0.57* 
0.5,* 
0.57* 

208PB 21.0 32. 1.22. 
208P8 22. 96.4" 1.376 
2OEPB 22.5 33. 1.22; 
2OBPB 24.5 37. 1.22+ 
20888 25.5 "1. 1.229 

208~8 104. 60.0 1.392 0.656 
ZOBPB ,39. 110.0 1.315 0.705 
ZOBPE 139. 155.0 1.282 0.677 
2OBPB 139. 200.0 1.26, 0.657 
208PB (66. 119.9 1.26 0.7” 

22. 
40. 
"8. 
166. 

42. 
It*. 

19. 
19.5 
20. 
20. 

30. 
"3. 
25. 
118.0 

187. 
135. 

96.4” 
20. 
17". 
96.44 

,.57+ 
1.57* 
,."7 
1.25 

1.35 
1.38 

I.316 
1.221 
1. "7 
1.376 

0.5* 
0.5* 
0.6 
0.71 

0.57" 
0.577 

0.625 
0.57+ 
O.", 
0.625 

*I 24.7 58.8 1.45" 0.560 
BI 24.7 177.3 1.342 0.569 

20981 19. 96. “4 1.376 0.625 
20981 20. 96.44 1.376 0.625 
209BI 20 174. 1.47 0.47 
20981 22. 96.44 1.376 0.625 
209BI 22. 100.4 1.444 0.542 
20981 104. 63.98 ,.368 0.702 

TA “0. 50. 1.56* 0.5* 

" 24.7 43.1 I.413 0.550* 
" 24.7 225.8 1.30" 0.515 

See page 8 for Explanation of Tables 

(6. 1.57* o.s* 
7.6 1.57* 0.5, 
2 1 1.39 1.47 0.81 0.6 

25. 1.35 0.57" 
21. 1.38 0.571 

38. ,.22* 0.5-f* 
16.83 1.47 0.47 

IS. 1.22* 0.578 

6. ,.22* 0.57* 
5. ,.22* 0.57+ 
2. 1.221 0.57* 

"3.85 1.392 0.656 
21.27 1.509 0.673 
23.26 1.478 0.733 

g.;o . ;A652 . 0.767 0.80 

5.83 1.454 0.560 
15.6 I.342 0.569 

16.83 1.4, 0.47 

46.311 ,.368 0.702 

7.5 ,.56* 0.5’ 

Sl 17.5 
1896 92 

s2 4 

51 17.5 

5, 17.5 
. 1.47 ,981 52 

1.25* I**7 S2 10 
l.25* ,886 S ,O 
1.201 s2 4 

1.41 ,991 s2 

1.387 s2 4 
1.207 52 4 

1.51 ,a*, Sl 
1.51 1878 Sl 
1.51 1915 s, 
1.57 1931 s, 5 
1.5? 1959 Sl 5 

1.91 $1 5 
,.4* s2 

,.4* s2 5 

1.38 575 s 10 
I.38 56, Sl 10 
,.34* 794 s3 

I(OBb8 
81866 
811369 
81169 
88172 

no"68 

K.01168 
81866 
88172 

KO"6* 

K”“b8 
8,866 
81871 
811871 
**I72 

83866 

“1869 
88172 

LEO67 
LEO67 
LEO67 
LEO67 
LEO67 

BIK70 
*AK72 

81R711 

.WFbb 
ICI’66 
MllKlO 

1.30* 52 3.26 16057 

,.3* 594 s ,o “CPbb 
I.38 592 s, 10 I(CPb6 
1.34. 607 S, “AR70 

I.308 S2 26 IGO 
1.3* 56" s 10 “CP66 
1.3+ 559 Sl 10 ICPbb 
1.34* 619 s2 "AK70 
1.308 s2 3.26 IG05, 

1.30, 52 26 16057 
,.30* s2 3.26 16057 
1.,,* s2 10.26 IGO 
1.51 92 4. T&.*-/O 

I.38 51 5 SAT69 
1.3* s, 5 SAT69 

32.0 1.216 O.B2 ,.2*+ s2 12.1" m.87" 
1.228 Sl ""074 
1.41 53 (2 BAR69 

32.0 1.216 0.42 l.20. 52 12.14 BILR74 

32.0 1.216 0.42 
1.221 51 HOD74 
1.20* s2 12.1" 81R74 
1.22* s, ""074 

1.22+ Sl HllDl" 
,.22* Sl HUD74 

1.393 s2 4 HAU69 
I.408 52 5 GOL73 
1.40' Sl 5 ml.73 
1.901 s2 5 GOL73 
T."i Sl 4 81173 

1.3. 502 S "CP66 
I.38 500 s, ICP66 

32.0 I.216 0.42 1.20, s2 12.14 8187" 
32.0 I.216 0.42 1.201 s2 12.14 B&R74 

1.41 s3 12 BAR69 
32.0 ,.2,6 0.92 I.201 s2 12.14 81874 
"4.3 1.20 0.40 ,.20* s, 81874 

1.377 Sl 4 “1069 

I.308 $2 5.26 IGO 

1.3+ (85 s IO “‘X66 
,.3* IS9 Sl 10 KIcp66 
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TABLE VI. Optical-Model Parameters Alphas 

NOTES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

The Coulomb potential has a Woods-Saxon form with 
rc = (1.106 + 1.053 x lo-'A) F and ac = 0.502 F 

Data for angles smaller than 40" 

Data for angles smaller than 100' 

Data for angles smaller than 60" 

Data for angles smaller than 90" 

Because of the lack of details there is some un- 
certainty in -:he interpretation of sane of the 
parameters de!;cribing the imaginary part of the 
potential 

Data for angles larger than 90' are not used in 
the search 

Oata absolute normalization known to t35% 

An I.1 term i*i used in place of the usual spin- 
orbit term 

See publication for other sets of parameters fitting 
the same data 

e-dependent absorption: see publication 

These parameters are obtained from a global search 
on several angular distributions 

These parameters give a good fit to the data up to 90' 

Data measurements between 60" and 170' 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

W65. 

Target 
Nuclei 

1% 27 to 39 

32s 10 to 17.5 

'6'*nAr,*'K.Ca Isotopes 18 to 29 

*'Ca 5 to 12.5 

') va 12 to 18 

'ZCa,**Ti,5ZCr 16.0 

*'Ca to "Ni 19.5 

Ni Even-Isotopes 18 to 27 

TABULAR BIBLIOGRAPHY 

Energy Range 
(rid) 

Acceptable fit up to 120" 

Acceptable fit up to 130' 

See publication for data normalization 

See publication for other sets of parameters with 
bell-shaped potentials 

See publication for compound elastic contribution 

Data at angles larger than 130" are not used in the 
search 

Arbitrary normalization of cross section data 

Notes 1, 5 and 10 

See also reference PUT74 

Energy averaged-data. See publication. 

Hauser-Feshbach calculations performed 

RC is the half-value parameter, divided by A 
'13 

of a charge distribution having an exponential 
dependence on radial distance. See publication. 

As reported in a previous compilation by 0. R. 
Winner and R. M. Drisko, "Phenomenological Opti- 
cal Node1 Parameters," Technical Report, Oepart- 
went of Physics, University af Pittsburgh. June 

1965 
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TABLE VII. Optical-Model Parameters Heavy Ions 

SPItI-ORBIT POTEWTIAL x** SR FIT NOTE REP. 
IS0 RSO** LSO 

LrTRrOR-6 1llCIDE”l PIRTICLE 

.OL.ILIIG. POTRRTr&L 
8 RF* a9 

4.1 2. PO* 1.05* 

S8RI.IRhG. WTRXTIlL 
90 *D+* 10 

611 6.0 53.9 
611 7.0 81.8 
6LI 8. 109. 
611 10. 81.8 
6LI 10. 109. 
6LI 10. 84.1 

2.50* 1.09 
5.81 0.545 
4.2 0.5 

t::"* 0.5 1*15* 
2.401 1.05* 

4.7+ 0.768 
4.2 0.5 
2.36* 1.15* 
2.40* 1.05+ 
4.2 0.5 

4.7. 0.76* 
4.7+ 0.76, 

5.9611 6.7" o.w9 
23.0 4.5 0.45 

23.0 4.5 0.45 

2.40* 
5.417 
7.01 
2.36+ 
7.01 
2.40* 

S2 7 PEB73 
52 7 YOU72 

6LI 12. 9.8* 
6L1: 12. 109. 
611 14. 56.6 
6LI 11. 72.0 
611 14.5 109. 

21.4 2.36. 1.15 

16.7 2.40* 1.05* 

9.7 5.7* 0.76* 

25.9 2.36. 1.15 
27.9 2.401 1.05* 

23.0 9.5 0.45 

23.0 11.5 0.45 

u-7* 
7.0* 
2.36; 
2.40* 
7.01 

s2 16.7 681173 
s2 7 CLE72 
52 16.7 GR073 
62 7 PER73 

s3 60870 
s2 16.7 GRU73 
52 7 CLB72 
S2 7 PEE73 
S2 16.7 68073 

6LI 20. 9.8* 
6LI 28. 9.8, 

16.1 S-7* 0.768 
12.2 4.7. 0.76* 

4.7* 
4.7* 

82 
53 

ROR70 
"OR70 

9EE 4.0 213. 3.23* 0.46* 3.3 4.89. 0.89* 3.23* s2 VBE74 
9EE 6.0 207. 3.23* 0.46* 3.5 U.89* 0.89. 3.23* 51 18274 

118 28.0 481. 2.33* 0.66 11.0 lb.68 0.93 5.558 82 11 811572 

12c 4.5 148.9 
12C 5.8 148.b 
12C 6.9 148.* 
12c 7.5 148.* 
12C 9.0 798.* 

12c 11.0 148.8 
12c 13.0 171.0 
12c 13.0 136.8 
12c 13.0 173.7 
12c 13.0 148.+ 
12c 13.0 403.* 

12c 20. 35.0 
12c 20. 65.0 
12c 20. 232.* 
12c 20. 232.r 

3.37* 0.658 
3.379 0.65* 
3.37. 0.659 
3.37* 0.658 
3.37* 0.65* 

3.37, 0.65* 
3.04 0.67 
3.48 0.64 
2.85 0.69 
3.37+ 0.658 
3.21* 0.588 

3.25 1.04 
3.25 0.8C 
2.86 0.755* 
2.86 0.7551 

;.:w: ;.;; 

y;; ;I;: 

2.75* 0:s 

6.9 3.37* 0.65* 
7.14 3.37* 0.65* 
7.25 3.378 0.658 
7.95 3.3-J* 0.65* 
7.79 3.37* 0.65* 

8. 1 3.37* 0.65* 
7.211 3.33 0.72 
7.75 3.27 0.77 
6.55 3.89 0.80 
8.5 3.37* 0.65* 
18.0 3.21; 0.58; 

3.37. 52 POL72 
3.37, 52 8 POL72 
3.37* 52 8 POL72 
3.37* 52 8 POL72 
3.37* 52 8 POL72 

3.37* S2 8 POL72 
3.04 s2 JOR70 
3.48 S2 JO"70 
2.85 52 50870 
3.37* 52 POL72 
3.21* 52 POL72 

3.2 6.25 0.56 
6.03 5.36 0.56 

8.96 4.97 0.49 

9.45 4.24 0.58 

5.,2* 
5.72+ 
5.728 
5.72* 

12c 24.5 "61. 
12c 28.0 966. 
12c 28.0 283. 
12c 28.0 281. 
12c 30. 245. 

16.6 3.73 0.65 
35.3 2.39 0.96 
13.8 5.13 0.28 

12.5 4.01 1.0 
27.6 4.5, 0.36 

s 
s 
Sl 12 
Sl 12 

52 
52 
52 
-_ 

BET69 
BET69 
W&T72 
VAT72 

5.72t 
5.72* 
5.,2* 
5.,2* 51 

3.2* I'410 52 

81572 
E&S72 
BAS72 
811572 
cH0711 

12c 30.6 461. 
12c 30.6 20,. 
12c 30.6 276. 
12c 30.6 363. 

US72 
88572 
811572 
81572 

12c 34. 121.3 
12c 34. 173.2 
12c 34. 243.8 
12C 36. 173.2 

2.401 0.76 
2.40. 0.91 
2.40* 0.85 
2.110* 0.80 

2.75. 0.888 
2.77. 0.802 
2.771 0.770 
2.778 0.602 

9.56 0.54 

4.77 0.33 
2.75 0.76; 
2.77 0.76* 

2.47* 0.71 
2.*4* 0.773 
2.84, 0.716 

13.3 4.56 0.61 
7.4 5.29 0.54 
9.0 5.06 0.56 
10.9 9.83 0.58 

9.6 11.97* 0.946 
8.9 4.978 0.945 
10.6 4.97. 0.945 
8.9 4.97* 0.945 

::;7 :::: 
0.45 
0.60 

5.72+ SC? 
5.72* 52 
5.72* s2 
5.72* 52 

2.988 s 9 
2.98* S2 9 
2.98+ s 9 
2.98* S2 9 

5.87, 1390 S3 

SCA73 
SCR73 
SCA73 
SCH73 

13c 20. 110. ” 
13c 20. 37.1 
13c 20. 234.* 
13c 20. 234.8 

IX 28.0 044. 
13c 3r). 176.4 
13c 3". 245.2 

6.8 9.37 0.84 SET69 

10.3 4.58 0.64 

s.e7* I510 53 BET69 
5.87; S2 9.12 iilT72 
5.87* 52 9.12 VAT72 

13.2 4.53 0.87 5.!37* S2 11 811572 
10.4 5.10* 0.817 3.05, 52 9 SCA73 
11.9 5.10* 0.749 3.05* s 9 SCR73 

148 32. 114.2 3.37 0.79 20.3 Y.46 0.57 3.37 52 14 7x171 

160 20. 37.8 
160 20. 60.3 
160 20. 135. 
160 20. 190. 
160 20. 241.* 
160 20. zq,.* 

3.58 
3.70 00:;: 
2.70 0.929 
2.67 0.868 
2.80 0.7759 
2.80 0.775* 

2.65* 0.75 
2.65* 0.89 
2.65* 0.83 
2.65* 0.79 

3.288 0.7 
3.05* 0.826 
3.05* 0.800 

4.6 5.77 0.85 

6.67 5.75 0.70 

8.07 4.79 0.62 

10.5 4.86 0.585 
11.2 11.76 0.611 

9.51 4.31 0.7Y 

160 29.8 410. 
160 29.8 187. 
160 29.8 253. 
160 29.8 327. 

160 30. 252. 
160 36. 164.3 
160 36. 222.3 

10.0 5.54 0.63 
6.6 6.07 0.54 
7.7 5.92 0.57 
8.7 5.75 0.60 

$6 :::i 
1.2 
1.064 

11.8 5.08 1.035 

6.30* 1200 SZ 

yg* 1280 
6:3* 

S2 52 2 
S2 2 

6.30* 82 12 
6.30* 52 12 

6.301 S2 
6.30* 52 
6.30* 52 
6.30* S2 

3.5* 1700 s2 
3.2w 5.3 9 
3.288 s 9 

BET69 
BET69 
SC”70 
SC"70 
PA472 
9lT72 

811572 
81572 
Ba.572 
81572 

CH0711 
SC”73 
SCt173 

191 20. 35.5 3.79 0.92 
191 20. 65.5 3.95 0.91 
19P 20. 246.. 3.15 0.795* 
19P 20. 246.+ 3.15 0.795* 

12.0 3.82 1.48 
10.0 5.90 0.88 

14.7 Q.8” 1.17 
6.69 7.31 0.86 

7.94 4.57 0.89 

12.8 4.24 0.92 

6.52 5.76 0.90 

11.8 5.41 0.97 

6.678 ,510 S2 

y;: ,730 s1 s2 9.12 
6.67* s2 9.12 

BET69 
SET69 
@AT72 
"IT72 

2"llG 20. 34.9 4.06 1.02 
2466 20. 611.6 4.90 0.66 
246G 20. 253.* 3.54 0.815* 
24116 20. 253.8 3.56 0.815; 

7.20* ,780 Sl BET69 
,.20* ,650 51 SET69 
7.20* 52 9.12 MAT72 
7.2w 52 9.12 WAX-72 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE VII. Optical-Model Parameters Heavy Ions 

LITRIOn-6 INCIDENT PARTICLE 

IOL.IIAG. POTENTIIIL 
s Ki** &.s 

17.3 5.48 0.890 
19-e 5.30 0.89 

:::I 76::: 0.77 0.77 

16. 5.32 1.15 

6.9 7.87 0.81 
8.02 7.80 0.70 

12. 5.57 0.90 
19. 5.*1 0.88 

8.54 4.92 0.79 

13.9 5.65 0.83 

7.4 5.05 1.00 

13.7 5.98 0.16 

26% 36. 161.9 30588 0.80 
26116 36. 208.6 3-58, 0.75 

3.85, 52 
3.858 5 

28.91 20. 28.9 a..83 0.84 
2esI 20. 62.2 3-95 0.87 
28s 20. 258.r 3.86 0.*35* 
2851 20. 25*.* 3-86 0.835; 
2851 30. 262. 3..65* 0.71 

7.59* 1230 51 
7.59* ,260 51 
7.60. s2 
7.60* s2 
11.31 52 

NOTE REF. 

9 SC"73 
9 SCH73 

SET69 
BET69 

12 W&T72 
12 UBT72 

CAO71 

40ca 20. 32.6 6.19 0.64 
SOCA 20. 72.6 11.68 0.87 
4oc1 20. 270.* 3.88 o.e9* 
4OCA 20. 270.8 3.88 0.894 

4oca 30. 240. 4.10+ 0.76 
4OCA 30. 250.r 4.10* 0.70* 
uoc?. 30. 250.+ 4.101 0.70, 16. 11.10* 0.98 

e.55* ,620 51 
9.55; 1590 51 
*.55* Sl 
*.55* S1 

Y.B* s3 
4.10, S 
4.1OP s 

BET69 
BET69 

9.12 9BT72 
9.12 91T72 

CA"71 
611173 
GA1173 

58AI 12. 152.* 5.38 0.75 6.32 9.02 0.61 5.47 125 52 PFE73 
5881 74. 152.9 4.99 0.83 2.07 9.37 0.41 5.47 275 S2 PPE73 
5811 16. 152.8 5.50 0.73 9.63 8.21 0.53 5.47 491 52 PPE73 
58xI IS. 152.* 5.53 0.71 7.83 7.51 0.56 5.47 6e* s2 WE73 
58Nf 20. 152.t 5."6 0.69 10.3 7.0, 0.56 5.41 789 s2 PPE73 
5811I 30. 240. 4.64. 0.82 le. 6.19 0.80 5.4* 52 cm071 

IlSSW 18. 
IIS?.11 19. 
11851 20. 
iiesw 21. 
IIS!% 22.5 
118SW 2". 

152.* 8.29 0.4 
,52.* 7.90 0.58 
152.8 8.49 0.46 
,52.+ 8.3" 0.39 

0.33 
0.29 

2: 
9.71 0.71 
11.53 0.11 

1.2 11.67 0.12 
2.26 10.94 0.29 
2.8 10.69 0.49 
3.05 10.45 0.56 

120-a 30. 210. s.92+ 0.80 18. 8.38 0.80 

197A" 30. 240. 6.98, 0.84 18. 10.2 0.70 

208PS 30. 250. 7.1ot 0.50 13.5 10.1 0.91 

7.9? se s2 
7.91 124 s2 
7.9* 216 S2 
7.97 266 *I 
7.91 521 s1 
7.91 697 s2 

6.9* 52 

*.15* s2 

*.3* 52 

LITAIOM-7 INCIDE"T PBRTICLE 

NUCLIOB ElBRGP RElL POTEITI&L 
VEV v R** 1 

711 7.3 40. 8.00 0.75 

m3L.ILI~LG. POTEWTIllL 
Y  ra** Ii9 

20. 8.00 0.75 

sof(P.In*G. P0TEATn.L SPIII-ORBIT POTENTIAL x** SR FIT 
PD i?D** AD vso em** ASO 

WE73 
PPE73 
PPE73 
WE73 
WE73 
PPB73 

CHU71 

CHU71 

cIuJ71 

NOTE RFP. 

8.07 Y65 BEN63 

US872 
l(BS72 
YEB72 

WEB72 
113872 
WEB72 

Pm,72 
Pm72 
SE863 
POL72 

POL72 
POL72 
*ES72 
11X172 
WEB72 

SET69 
PUB70 
11~~72 
WEB72 
WEB72 

SCH73 
SC873 

BET69 
BET69 
SCH73 
stm3 

BET69 
SCM73 
SCS73 

BET69 

98E 29.0 30.9 It.79 0.57 
981 24.0 ,52.* 2.87 0.75 
9SE 24.0 60.+ 2.67 0.88 

7.3 5.64 0.79 
6.72 5.66 0.76 

2.5* 
2.5. 
2.5* 17.4 3.87 0.78 

100 24.0 30.; 0.97 0.61 
10s 24.0 152.+ 2.76 0.77 
108 24.0 60.* 2.31 1.1 

10.3 8.06 1.14 
7.88 5.07 0.86 

2.5; 
2.5. 
2.58 16.7 4.00 0.68 

12c 4.5 ,66.* 3.37* 0.65* 
12c 5.8 ,66.* 3.37; 0.65* 
12c 7.3 rro. 8.00 0.51 
12c 9.0 166.+ 3.37* 0.65* 

20. 8.00 0.51 

12.0 
14.0 

19.4 

12c 11.0 166.* 3.37, 0.65* 22.6 
12c 13.0 166.8 3.378 0.65* 26.0 

3.37* 
3.37* 

3.37* 

3.37; 
3.37* 

0.65, 
0.65* 

0.65* 

0.65* 
0.65* 

3.37+ 
3.3P 
8.01 
3.37* 

Sl 
Sl 8 
9 1165 
51 8 

Sl B 
81 
s3 
s3 
52 

S 
S 
s1 9 
s3 9 
s1 9 

52 7 
s 7 

3.37* 
3.378 

12c 
12c 
12c 

12c 
12c 
12c 
12c 
12c 

12c 
12c 

13c 
13c 
13c 
13c 

15.0 30.* 4.62 0.7 
15.0 150.* 3.40 0.67 
15.0 60.* 3.02 0.88 

4.8 6.57 0.88 
13.9 4.90 0.76 

2.5* 
2.5* 
2.5* 

5.728 
5.27* 
2.5. 
2.51 
2.5. 

*.9e* 
2.9** 

8.3 4.28 0.81 

2l.l 141.11 3.71 0.59 
27.1 50. 3.36 0.83 
21.1 30-e 9.66 0.59 
21.1 152.* 2.73 0.77 
21.1 70.* 3.74 0.69 

36. 187.8 2.77+ 0.821 
36. 245.0 2.77* 0.759 

20. 30.7 4.86 0.64 
20. 151.5 3.50 0.71 
2: 2488.2 166.4 2.89* 2.80. 0.755 0.763 

13.6 4.53 0.90 

7.0 a. 81 0.99 
8.85 5.11 0.89 

8.65 4.26 0.80 

9.8 3.80 0.88 

12.9 9.97. 0.77 
14.7 u.5e* 0.909 

6.8 6.78 0.59 
9.1 5.108 0.95 
12.7 ",70* O.QU9 

8. 3 4.86 0.70 5.*7* 1440 53 
5.078 1900 s3 
3.05* 52 1 
3.05, 5 1 

10.3 4.71 0.72 ",.m; 1390 s2 
s2 7 

3.28. s 7 

11.3 5.69 0.62 6.67; 1660 53 

160 20. 33.1 4.36 0.85 
160 36. ,*9.5 3.051 0.7u3 
160 36. 238.8 3.05~ 0.709 

21.3 5.OW 0.821 
19.2 5.04* 0.822 

191 20. 35.4 4.65 1.05 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE VII. Optical-Model Parameters Heavy Ions 

VOL. ILUG. PoTENTI.lL 
” A”** LY 

241(G 20. 34.0 4.95 0.90 
21(116 20. 100.5 6.31 0."6 
24116 34. 197.9 3.48 0.77 
24nS 34. 54.1 5.13 0.58 
24116 34. 213.5 3.48 0.88 

SPIII-OBBIT POTENTIIL nc** SB PIT 
150 nso** AS0 

NOTE REP. 

BET69 
BET69 
10074 
SO074 
"0074 

BET69 
Sal73 
SCA73 

BET69 
BET69 

PPE73 
PPE73 
WE73 
WE73 
PPE73 

PPE73 
PFE73 
PPE73 
WE73 
PPE73 

REP. 

"0069 
VOO69 
mo69 
R0871h 

REP. 

7.20* ,500 51 
7.20* ‘320 Sl 28.3 5.79 1.10 

30.8 5.75 0.92 
10.95 6.19 1.01 
14.54 6.02 0.78 

13 
13 
13 

3.7w s 
3.748 *  
3.74* s 

9.86 5.28 0.64 ;sv; ,220 52 
S2 

3.95* s 

2851 20. 42.2 5.04 0.78 
2BSI 36. 177.3 3.68* 0.775 
28SI 36. 219.6 3.661 0.83 

9.4 6.38* 0.848 
lY.4 6.388 0.73 : 

4OCA 20. 31.0 5.88 O.El 
4OCA 20. 173.0 5.33 0.62 

13.3 5.70 0.80 La.55* ,370 51 
9.55+ 1420 s1 20.7 3.69 0.97 

5811 12.19 152.* 5.34 0.75 5.15 9.21 0.58 
58NI 14.22 152.* 5.11 0.79 3.65 9.60 0.49 
5811 16.25 152.* 6.12 0.69 4.22 8.67 0.39 
58NI 18.28 152.8 5.50 0.71 10.21( 7.28 0.52 
SSNI 20.31 152.* 6.58 0.53 12.98 7.63 0.2e 

5.91 118 s2 
5.") 420 52 
5.47 569 s2 
5.41 644 S2 
5.4, 868 S2 

118511 16.13 152.8 8.29 0.6 3.9 10.59 0.51 
,lSSN 18.15 152.* 7.26 0.6 2.81 10.99 0.45 
IlSSN 19.15 152.t 7.80 0.61 5.91 10.30 0.53 
118S" 20.?6 152.; 8.24 0.39 5.82 9.47 0.57 
IIBSN 21.17 152.* 8.53 0.35 2.58 11.87 0.14 

7.97 s 
7.9? 49 S3 
7.97 135 s2 
7.97 118 Sl 
7.97 "58 s3 

BORON-,0 IWCIDENT PARTICLE 

VOL.ILlIIG. POTENZIAL SIIPP.IIIIG. POTENlIIL 
N RN** IN iID ND** *o 

IQ. 5.77* 0.22 

27. :z* Q*26 35. 0.29 
18. 5:40 0.58 

SPIN-ORBIT POTSSTIlL no** SK FIT 
150 RSOI *  A.90 

NOTE 

3 
3 
3 
18 

12c IO. ,oo.* 5.118 0.5or 
12c 18. lOQ.* 5.28* Q.48* 
12c 18. 
12c 18. 

6.22* s3 
6.22* 53 
6.22* 53 

5.0 5. uo 0.5* 5.41 s 

BORON-l 1 INClOBNT PARTICLE 

NIICLIOE BNP.RGY RE*L WTEIITI1L TOL.IIAG. POTBNTIIIL SORP.IIOAG. POTENTIAL SPIN-ORBIT POTERTIAL SC** SR FIT 
:mv, v B** 1 P RN** 1111 GO nD** AD KS0 TC50** ASO 

12c 
12c :88: 

50.+ 5.02* O.&W 15. 5.33 0.3* 6.32* S 
100.8 5.378 0.48* 17. 5.69* 0.26* 6.3B s 

NOTE 

4 
4 TOO69 

208PS 72.2 40. *  9.91 0.612 15.r 9.91 0.612 10.6+ ,366 52 13.16 FOR74 
208PS 72.2 40.* 10.61 0.424 16.14 9.39 O.Q2Y 10.6* ,321 52 13.16 FUR74 

CIRSON-12 IllCIDBNT P,.STICLE 

VOL.I"W. POTENTIAL SOW. I1)IG. POTElT1a.L 
N RN** AN NO no** ID 

26.00 4.96 0.U 

NOCLIDE NNBRGI REIL POTENT1t.L 

:anr, . n** 1 

11s 87. 100.8 4.60 0.70 

SPIN-ORBIT POTENTIllL nc** SB PIT NOTE REP. 
IS0 so** &SO 

6.31* s 1 LI"ll 

3.79* S 6 RO"71 
3.66 52 6 81566 

12C 70. 62.3 6.58 0.522 37. 6.42 0.464 
12c 127. 94.2 1.81 0.683 28.3 4.81 0.683 

13c 87. 100.r a.73 0.48 20.30 5.71 0.70 
13c 87. 50.* 9.41 0.70 25.01 5.47 0.53 

6.50* S 6 LIT,71 
6.50* S 6 LIU71 

2616 96. lOQ.* 6.51 0.48 27. 7.19 0.22 6.57 Sl 7 CON73 

2BSI Y9.3 55.* 6.60 0.962 
28SI 70. 55.* 5.44 0.697 
28SI 83.5 55.* 5.93 0.631 

6.26 0.811 

6.27 0.671 
16. 6.40 0.776 

4.83, S2 1 KO871 
4.03* S2 6 SOS71 
4.83. 52 6 110871 

64NI 48. 

1971111 121. 

120-r 7.57 0.508 15.0 7.57 0.50* 

41.88 IQ.2 0.119 16-W 10.2 0.49 

7.57 Sl 7 C”N74 

10.2* s "65 1uE63 

2OSPB 116. 40.* 10.00 0.612 15.r IO.00 0.612 10.6, 52 1 FOR74 
2OSPB 116. "0.11 10.7@ 0.459 15.8 10.76r 0.45* 10.71; 52 1 FOR74 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE VII. Optical-Model Parameters Heavy Ions 

CARBON-1 3 IRCIDEWT PllRTICLE 

“OCLIDE EIlEPGI RE8.L POTBIITIAL V0L.ILIA.G. POTB"TIIL 511RF.I"iG. POTEWTIAL SPIN-OBBIT P0TE”TIA.I RC.I SR FIT WOTE BEI. 
:mvl v R** 1 ll ml** AS YD RD** 10 IS0 *so** AS0 

UOCI 40. 33.6 7.33 0.55 18. 7.33 0.55 6.92* Sl 13 80173 
4OCA 40. 33.4 7.33 0.55 18. 6.75 0.05 4.5 6.75 0.55 7.7 Sl 1 BOR74)1 
4OCA 48. 33.6 7.33 0.55 18. 7.33 0.55 6.92+ Sl 13 801173 
4OCI 60. 33.6 7.33 0.55 

::: 
7.33 0.55 6.929 Sl 1 801373 

4OCh 68. 33.6 7.33 0.55 7.33 0.55 6.92* Sl 6 80173 

WC* 50. 7cl.* 7.326 0.5+ lO.* 7.326 0.9 7.5, 51 1 SCH73A 

94110 51. ,oo.* 8.40 0.9 40. 8. uo 0.5* 8.40 Sl 7 BOU74 
96”O 54.5 100.8 l3.44* 0.5. 40.* 8.44 0.54 8.44 Sl 7 801174 

AITROGEI-14 1”CIDBIIT PIB’FICLE 

SO;;.I",G. POTERTIAL SPIII-OABIT POTBRTIllL ac** sa FIT NOTE REF. 
RD** 19 150 BSO** *so 

5.88 52 KOE64 
5.88 s2 WE64 

16.6 5.52 1.125 3.9 s S65 81.560 

9BB 12.8 50.* 5.813 o.u5 
981 15.8 so.* 5.813 0.45 
9BE 27.3 50. 5.52 0.65 

118 41. loo.* 3.70 0.985 8.30 6.76 0.62 
118 41. so.* q.613 0.95 25.0* 6.11 0.60* 
118 77. too.* 4.17 0.85 10.85 6.64 0.49 

IlB 77. 50.* 3.913 1.11 25.01 6.02 o.so* 
118 113. 100.8 4.72 0.76 9.61( 6.53 0.Y7 
118 113. 50.8 1.81 0.74 25.0* 6.M 0.45* 

6.46* 
B.“R. 
Ii&i* 
6.408 
6.48* 
6.48* 

s 1 
s 
s : 
s 1 
S 6 
S 6 

12c 17.3 50. *  5.5!> 0.119 
12c 
12c 
l2C 
l2C 
12c 

12c 
12c 
l2C 
12c 
12c 
12c 

19.5 
21.3 
21.u 
27.3 
27.3 

so.* 5.59 0.59 
too.* 5.70 0.58 
50.* 5.59 0.49 
18. 6.00 0.575 
47. 6.00 0.645 

55.* 5.7’1 0.484 
loo.* 4.00 0.84 
50.8 q.*u 0.78 
loo.* 5.32 0.77 
65.* 5.7,1* o.qw* 
65.* 5.7’l* 0.1w* 

0. 5.59 0.49 
9. 5.59 0.49 
18. 5.70 0.5* 
4. 5.59 0.99 
5.75 6.00 0.575 

KU164 
KOE64 
ROB71R 
MB611 
81560 
B1S60 

65. 
78. 
78. 
78. 
84. 
08. 

15. 6.3* 0.250 
8.0 6.96 0.18 

ii:5 ::‘,,’ 0.20 0.26 
:,“: 6.348 6.34* 0.2508 0.250* 

5.59 
5.59 
5.71 
5.59 
4.2 

9.6 6.00 1.25 4.2 

3.45* 
6.581 
6.58; 
6.58* 
3.4% 
3.1c.r 

s2 
52 
5 18 
sz 
s “65 
s S65 

52 1 
52 1 
52 1 
SZ 
S : 
s t 

X087, 
IOE70 
VOE70 
IOE70 
KOA71 
X0871 

13c 20. loo.+ 5.8!i 0.5* 18. 5.85 0.9 5.87 ROB71A 

141 19.6 15.0 ,.2:1* 0.5. 6.2 7.23* 0.5. 7.2, 
lb” 14.6 2Y.O 7.2:)* 0.5* 10.0 7.23* 0.9 7.21 
,411 16.2 26.1 7.23+ 0.5* 10.5 7.23* 0.5* 7.27 
10R (7.7 29.9 7.23* 0.5* 11.8 7.238 0.5. 7.27 

s 18 

52 
S2 
s3 
53 

JAC69 
JAC69 

.7X69 

160 14.0 10.1 6.90 0.5+ 
160 17.0 14.1 6.6!i 0.5* 
160 19.3 10.6 6.90 0.5* 

3.0 6.90 0.59 
6.65 0.5* 
6.90 0.5* 

7.27 53 
7.2? 53 
7.27 53 

JK69 

J&C69 

2711 65. 60.* 5.66 0.677 12. 6.80 0.569 4.51* Sl 6 KO871 

2711 84. 65.; 5.5Z! 0.792 19. 7.03 0.528 4.51* sz I KOA71 
2711 88. 70.t 5.96 0.615 18. 6.60 0.738 4.51* 52 1 KOA,, 

2851 40. 20.0 7.3<1* 0.119. 
2851 48. 21.0 
26SI 89. 6O.b 

6.0 7.36* 0.38* 
7.25 7.36* 0.38* 
14. 6.34 0.929 

7.r* 
7.4. 
4.50* 

SZ SIE71 
52 SIE7I 
SZ 6 KO871 

9oc* 28.0 17. 7.5W 0.60* 
4OCA 30.0 22. 7.50. 0.60. 
4OCA 32.0 19. ,.5e* O-60* 
4OCA 36.0 16. 7.50* 0.601 

7.58* 
7.5w 

48CI 50. 70.9 7.470 0.5* 

8. 7.561 0.60. 
6. 7.58* 0.60. 
14. 7.58* 0.60* 
4. 1.50* 0.608 

10.8 7.470 0.5; 

7.561 
7.581 

7.51 

56pE 26.0 20. 7.8CI* 0.60* 11. 7.608 0.60* 7.00* 
56PB 28.0 30. 7.80* 0.60* 9. 7.809 0.60* 7.80* 
56FB 32.0 27. 7.80* 0.60* 9. 7.80; 0.60. 7.00+ 
5611 36.0 22. ‘I.BC* 0.60* 12. 7.609 0.60* 7.00* 
56pE 40.0 21. 7.809 0.60* 16. 7.60; 0.60* 7 .eo* 

58nI 84. 60.1 6.58 0.705 12. 7.52 0.516 

6211 32.0 38. 7.96. 0.56* 19. ,.96* 0.56+ 
6211 36.0 27. 7.96. 0.561 20. 7.96* 0.56. 
6211 40.0 35. 7.96* 0.56. 16. 7.96* 0.56* 

62"I 42.0 4,. 7.968 0.568 18. 7.96* 0.56* 

6.22* 

7.96, 
7.96* 
7.96* 
7.96, 

52 
S2 
52 
52 9 

Sl 1 

sz 
52 
52 
52 
Sl 

sz 6 

52 
S2 
52 
Sl 

“IL75 
111175 
SIL75 
WI175 

SC”731 

WI175 
#IL75 
11175 
VIL75 
“IL75 

KOR71 

WI175 
WI175 
“Il.75 
WI175 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 19541975 

TABLE VII. Optical-Model Parameters Heavy Ions 

“ITROGER- IKIDEWT PUSTICLE 

VOL.IGAG. PurBBTIlL SORF.IllAG. POTIITI1L WI"-ORBIT POTEllTlllL 
v rtvtt An IID RD** m  VSO RSo** &SO 

x** SR FIT NOTE 

52 
52 
52 
52 
52 
s2 9 

61 
51 
5.1 
51 
51 
Sl 

Sl 
s1 
Sl 
Sl 
Sl 

Sl 
Sl 
51 
Sl 
Sl 

EEP. 

GIL75 
WIL75 
111175 
GIL75 
GIL75 
41175 

YIL75 
4IL75 
4IL75 
GIL75 
VI175 
4IL75 

GIL75 
WIL75 
VII.75 
4IL75 
GIL75 

4IL75 
41175 
UIL75 
llIL75 
GIL75 

7068 34.0 43. e.49* o.sw 
70011 36.0 24. e.49* 0.50+ 
70GE 38.0 35. e.49+ o.so+ 
70611 42.0 29. 8.49. 0.50r 
7oGB 45.0 33. 8.49. 0.508 
70011 50.0 33. 8.498 o.so* 

7468 32.0 6.2 8.59b 0.501 
74GE 36.0 26. a.59* o.so* 
7461 38.0 18. 8.598 o.so* 
7401 40.0 22. a.59* 0.50, 
?"GE 42.0 22. a.599 0.50; 
740x 45.0 28. e.59* 0.50* 

90ZB 36.0 25. 8.61* 0.60* 
90ZR 40.0 22. 8.61, 0.60* 
9ozR a3.0 26. 8.61. 0.601 
90ZR 45.0 28. G-61* 0.608 
90ZR 50.0 30. G-61* 0.6C* 

118Sl 42.0 16. 
IlRSl 46.0 7. 
118SN 48.0 
11esn 50.0 :t: 
11858 54.0 23. 

9.14. 0.60+ 
9.14* 0.60* 
9.,4* 0.6W 
9.14* 0.60* 
9.149 0.60* 

2. 8.49* 
2':: 8.491 

a.49* 
2: .9.49* 

n.49* 
35. a.49* 

30. a.59* 

:o': 
a.59* 
8.598 

:;: 
e.59* 
8.59. 

22. e.59* 

0.501 
0.50+ 
o-so* 
0.50* 
0.50* 
0.50* 

0.50* 
0.50* 
o.so* 
o-so+ 
0.50; 
o-50* 

a-49* 

a.498 
a.49* 
8.49r 
a.49* 
8.49, 

8.59; 
0.598 
e.59* 
8.599 
t3.59* 
8.598 

44. 6.61* 
8. 8.61; 
a. 8.61* 

6.61* 
8.61* 

O-60* 
0.60* 
0.609 
0.60* 
0.609 

8.61* 
8.61* 
8.61* 
8.61* 
8.61* 

:,‘: 
9.,4* 
9.14* 

8. 9.14* 
14. 9.14. 

19. 9. ,a* 

0.60* 
0.60* 

i::,": 

0.60* 

9.14* 
9.14* 
9.14* 
9.14* 
9.148 

AITWGBW-15 IYCIDEWT PARTICLE 

"OL.IUG. POTENTIAL SORP.I"AG. POTElFPIlL SPIW-OBBIT POTEnTIIL RC** s* FIT NOTE REP. 
v RI** B" VD BD** ID vso F.so** Lso 

lGCLIDB BlERGI BBIL POTB"TI&L 
(EBV) v R** & 

28sI 41. 20.5 7.42* 0.49+ 
28SI 49.3 23.5 7.42s 0.49. 

4.50 7.42* 0.38+ 7.4* s2 
6.50 7.42, 0.3a* 7.4* s2 

25. 8.44 0.5 8.44 52 

OI'IGEN-16 IICIDEWT P?.RTICLE 

SIE71 
SIE71 

au&73 

REP. 

ORL71 
ORL71 

OK068 
06066 
OK1168 
OR068 
06068 

OK1168 
OR066 
OK068 
OK"66 
OK"66 

VW69 
SCA72 
10069 
SW72 

VW369 
VOO69 
VOO69 
ROB71A 
SC472 

VOO69 
SC672 
SC"72 

SUE64 
VOO69 
60364 
ROE64 

891 49.5 100.. 8.44 0.5 

VOL.IIIAG. POTENTIAL SORP.II(AG. POTENTIAL SPIN-ORBIT POTEWTIIIL uc** SB FIT NOTE 
4 BP** I" SC RD** AD vso rlso** 150 

3.32 4.14 0.649 2.36* '463 S1 7 
3.38 3.76 0.658 2.49+ 396 S2 7 

NUCLIDB BllERGY 
(BBVI 

REllL POTEATIAL 
V If** a 

6LI 36. 10.1 a.,4 0.649 
711 36. 10.5 3.76 0.656 

108 7.00 
,OB 8.22 
108 8.95 
100 10.0 
108 10.5 

71s 7.00 
11B 8.09 
11s 9.00 
IIB 70.0 
118 11.0 

IIB 27. 
IlB 
118 2 
IlB 30. 

11s 32.5 
IIB 32.5 
11s 32.5 
118 32.5 
118 32.5 

11s 35. 
ll!J 35. 
11s 60. 

59. l 5.609 0.57* 
59. * 5.60, 0.57* 
59.* 5.608 0.57; 
59.. 5.60* 0.57* 
59.* 5.60* 0.57, 

5.0 5.609 0.57* 
to3 5.601 0.578 

5.60* 0.57* 
8.0 5.60* 0.57* 
8.5 5.60* 0.578 

3.0 5.21* 0.58* 
3.75 5.21* o.sL?* 
5.0 5.21* 0.58* 
6.0 5.21* 0.58* 
7.0 5.21* 0.58* 

15. 6.401 0.55; 
25. 5.97* 0.26* 
17. 6.40* 0.55' 
25. 5.97* 0.26* 

18.5 6.40=+ 0.558 
6.0 6.93 0.52 
8.2 7.121 0.15 
30. 5.68 0.55 
25. 5.97* 0.26' 

20. 5.74 0.95 
27. 5.97+ 0.26* 
30. 5.97* 0.26* 

2. 6.085 0.39 
10. 6.06+ 0.26* 
2. 6.065 0.39 
2. 6.085 0.39 
13. 6.06. 0.26* 

148. 1.30 0.38 

5.60* 
5.608 
5..50* 
5.601 
5.6W 

5.21* 
5.211; 
5.21* 
5.21* 
5.21* 

6.64* 
6.87. 
6.64; 
6.87* 

6.64* 
6.64* 
6.64* 

5.68 0.55 5.71 
6.87* 

6.64* 
6.67* 
6.87* 

52 
s2 
s2 
52 
s2 

52 
s2 
52 
52 
52 

52 
S 10 
S3 
S 10 

S3 
53 3 
52 3 
S 1s 
S 10 

53 
S 10 
S 10 

s2 
52 5,2 
52 
s2 
53 5.2 

59.* 5.2,. O-58* 
59.* 5.21* 0.50; 
59. * 5.2,. o-se* 
59.r 5.21, 0.58* 
59.. 5.21* 0.58* 

loo.* 5.741 0.55* 
100.8 5.64* 0.48* 
100.8 5.74* 0.55. 
100.8 5.64* O."E* 

aa:* ;;o;* 

5.748 0.55, 

6.211 5.74* 0.63 0.45 
100.; 5.68 0.55 
lOO.* 5.64* O."W 

2.5 

17.8 6.37 0.263 

100.* 5.74+ 0.55* 
lOO.* 5.64* 0.48* 
lOO.* 5.64* o.aa* 

12c 18.7 
12c 20. 
12c 21.0 
12c 23.3 
12c 24. 

12c 35. 
12C 36. 
12C 36. 
12c 42. 
12c 42. 
12C 42. 

,2c 65. 
l2C 80. 
12C 168. 

so.* 6.085 0.39 
O."W 

6.065 0.39 
6.085 0.39 

loo.* 9.19* 0.48. 

6.08 
6.73* 
6.08 
6.06 
6.73* 

lOO.* 6.208 0.34 
92.3 4.39 0.850 
51.3 6.24* 0.533 
loo.+ 9.,9* o.ae* 
25.* 5.53* 0.68 
lOO.* 5.72 0.5* 

2.45 6.24* 0.533 

27. xt* 0-26* 2.1 
37.6 5:72 

0.23 
0.5* 

6.73* s3 3 
2.981 ,044 s2 

;.',;: 893 
6:73* 

53 53 
s3 5,2 5.2 

5.71 S 18 

VOO69 
ORL71 
ORL71 
10069 
VOO69 
ROB'IIR 

1CO.* 5.68 0.45 30.0* 6.01 0.1s 6.97* 52 4 GUT73.4 
100.t 5.24 0.54 30.09 5.62 0.27 6.97* 52 4 GOT731 
30.57 5.44 0.651 17.2 5.44 0.651 3.37 52 6 811566 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE VII. Optical-Model Parameters Heavy Ions 

180 24. 100.. 6.42* O.h* 
180 28. 95. 6.,&Z* 0.41 
180 32. 90. *  6.42* 0.4, 

2616 40. 17.r 7. ,6* 0.421 8.92 6.70, 0.25* 7.167 S2 SIE70 
26SG 45. 17.* 7. ,6* 0.42* 13.11 6.78* 0.259 7.167 52 SIE70 
26116 45. 32.8 7.12* 0.501 8.11 7.72+ 0.5* 7.12* 5.2 1 SAL75 
26116 50. 17.* 7.‘16* 0.42* 12.48 6.788 0.25* 7.161 52 SIE70 
26116 60. 32.8 7.12. 0.50* 8.11 7.121 0.5* 7.121 52 1 ml.75 

27AL 42. 60.0 7. ,7* 0.438 8.02 7.,7* 0.433 3.90+ ,005 52 ORl.71 
27AL 45. 32.8 7:10* 0.50; 8.11 7.188 a.5* 7.18. s2 1 81x.75 
2711 “7. 44.9 7.779 0.522 24.74 7.17* 0.522 3.90* 1303 51 7 OBl.71 
2711 60. 32.8 7.‘IB* 0.508 8.11 7.181 0.5+ 7.lW s2 1 81175 

2851 33.0 
28SI 36.0 
28.91 38.0 
2BSI 40. 
2BSI 55. 

3051 45. 
3OSI 60. 

16.75 7.51 0.49 
16.75 7.51 0.49 
16.75 7.51 0.49 
14.0 7.51* 0.49* 
21.5 7.51; 0.49. 

::: 7.51 7.51 0.38 0.38 
7.0 7.51 0.3B 
5.0 7.51* 0.381 
6.25 7.51* 0.38* 

32.8 7.319 0.50* 0.11 7.318 0.5* 
32.8 7.31* 0.508 8.11 7.318 0.5* 

7.5, 
7.51 
7.51 
7.5* 
7.511 

7.31* 
7.31* 

Sl 9 
Sl 9 
Sl 9 
52 
52 

52 
52 : 

GAL73 
GAL73 
GAL73 
SIE71 
SIE71 

BAL75 
BBL75 

32s 45. lOO.* 6.95 0.58 30.* 7.12 0.4* 7.1 s1 13 BRA73 

4OCA 40. 
4ocx 40. 
4OCl 47. 

48Cl 40. 
48U 60. 

91.7 7.728 0.406 43.7 7.72* 0.406 “.OY 572 51 ORL71 
lOO.+ 7.25 0.50+ 24.4* 7.25 o-50* 7.25 S2 GE072 
62.9 7.72* 0.399 4.46 7.72. 0.399 4.45* 797 s2 ORL71 

loo.* 7.43 0.50 24.41 7.43 a.50 7.43 Sl GB072 
32.8 ha+ 0.501 8.11 e.o* 0.5* 8.0. s2 13 81175 

48TI 42. 60.3 8.a+ 0.418 3.05 n.o* 0.418 4.72. 583 S1 OBL71 
48TI 48. 60.2 G.a* 0.403 3.38 8.0. 0.403 4.72, 838 52 OBL71 

54FE 46. 
54F8 46. 
54m 46. 

56?E 3.9. 
56YE 40. 
56?? 42. 
561E 44. 
56?B 46. 
56FE 48. 

56FE 50. 
56?‘!J 52. 
56FE 54. 
561E 56. 
56?E 58. 
56FE 60. 

lOO.* 7.27 0.53 
200.* 6.89 0.559 
300.r 6.67 0.55* 

27. 7.94* O.C* 
25. 7.94. 0.61 
24. 7.944 0.69 
26. 7.94. 0.6. 

:78: 7.94* 7.94* 0.6* 0.6. 

30. 7.94* 0.6* 
28. 7.94* 0.6* 
28. 7.948 0.6. 

10.01 7.27 
35.09 6.89 
51.56 6.67 

5. 7.94* 
9. 7.94* 
11.5 7.94* 
12. 7.94; 
11.5 7.941 
11. 7.94* 

6. 7.94* 
IO. 7.94* 
I?. 7.94* 
16. 7.94* 
17. 7.94’ 
8. 7.94* 

0.559 
0.55* 
0.55* 

7.27 
6.89 
6.67 

Sl 16 
Sl 16 
Sl 16 

51 
Sl 
Sl 
51 
52 
S1 

801172 
801172 
80172 

0.68 
0.6* 
0.6; 
0.6, 
0.6* 
0.6* 

7.94* 
7.941 
7.94* 
7.94* 
7.94* 
7.94+ 

7.94* 
7.94* 
7.94* 
7.94* 
7.94* 
7.94+ 

08572 
08872 
08572 
08572 
OBS72 
08572 

24. 7.94. 0.6. 
24. 7.94* 0.6* 
30. 7.94* 0.68 

0.69 
0.6* 
0.6. 
0.6* 
0.6* 
0.6; 

OBS72 
OS872 
08572 
08572 
OBS72 
08572 

58llI 44. 
5811 54. 
58EI 50. 
58SI 60. 

58SI 63. 
5811 71.5 
58uI 81. 

6O”I 62. 

62NI 62. 

64SI 56. 
64UI 56. 
64”I 56. 
6411 56. 
6411 62. 

66”I 62. 

22.69 8.31; 0.533 
29.43 e.31* 0.491 
23.65 8.31* 0.533 
25.25 B.31* 0.533 

70.* 7.5’4 0.57 
70. l 7.5’4 0.57 
70.8 7.59 0.57 

70.8 8.36 0.4* 

70.+ 8.31 0.4+ 

2.35 8.759 
2.43 8.31* 
3.49 a.75* 
5.39 8.758 

82.1 7.54 
82.1 7.54 
82.1 7.54 

0.375 
0.491 
0.375 
0.375 

a.* 0.2* 

a.* 0.2* 

100.8 7.9’1 0.50* 25.8 7.97 
35.2 8.52 0.493 
34.5 8.5:2* 0.493, 

$2 ;A; 

35.3 6.5:2* 0.493* 19167 8:lO 
70.r 8.7’1 0.9. 9-r 0.71 

70.. 8.7’1 0.48 

1.18 
1.10 
1.18 

0.5* 

0.5; 

0.50* 
0.204 
0.2048 
0.204, 
0.4* 

0.4. 9.* 8.77 

4.841 
4.*4* 
4.84* 
4.*4* 

7.547 
7.547 
7.547 

8.57 

8.57 

7.97 
8.57 
8.57 
8.51 
8.57 

S.51 

7oGz 42. 
7001 u4. 
7061 46. 
7061 4.9. 

7ooa 50. 
7OGS 52. 
7001 54. 
701X 56. 
7oGx 58. 
70GB 60. 

46. 8.30* 0.6* 
39. 8.30* 0.6* 

8.30. 0.6* 
8.30* 0.6. 

4. 8.309 0.6* 
16. e.30* 0.6* 
22. 8.309 0.68 
19. 8.309 0.6. 

8.30. 
S.3ot 
a.30* 
*.30* 

42. 8.30. 0.6+ 17. 8.308 0.6* a.30* 
37.5 8.X,* 0.6. 24. 8.301 0.6. B.30* 
151. 8.30. 0.6. 8.30* 0.68 8.30, 
38. 8.30. 0.6. 

::: 
8.30+ 0.6* B.3W 

::: 8.308 8.30* 0.68 0.64 ::: 8.30, 8.30. 0.6* 0.69 8.30, 8.30* 

s2 
Sl 
Sl 
Sl 7 
s1 7 
Sl 7 

Sl 
S1 
52 
Sl 7 

Sl 
Sl 13 
51 13 

52 13 

s2 13 

Sl 9 
Sl 
Sl 
Sl 
s2 13 

52 13 

51 
Sl 
Sl 
St 

Sl 
Sl 
51 
Sl 
s1 9 
51 9 

cm73 
CHR73 
CAR73 
cm73 

21575 
zxs75 
ZIS75 

AGE73 

i&GE73 

COB74 
LE17” 
I.1174 
LES74 
AGE73 

IOE73 

OBS 72 
08572 
08572 
OBS72 

08572 
08572 
08572 
OBS72 
08572 
08572 

See page 8 for Explanation of Tables 
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C. M. PEREY and F. G. PEREY Optical-Model Parameters, 1954-1975 

TABLE VII. Optical-Model Parameters Heavy Ions 

WOCLIDE BSRROI REAL POTEWTI*L 
,aer, v R.. II 

74GB 40. 
74GE 42. 
,463 44. 
7468 46. 
74GE 48. 

7VGE 50. 
7483 52. 
74GE 54. 
74GB 56. 

8BSR 52. 
8858 56. 
8858 56. 
8858 56. 
88SR 60. 

90ZR 46. 84. 8.75* 0.5t 3. 8.75* 0.5* 
90ZB 48. 79. 8.758 0.5* 2. S.75* 0.5* 
9073 50. 82. 8.759 0.5* 2. S-75+ 0.59 
90ZR 52. 78. 8.75, 0.58 15. 0.75* 0.5* 

90ZR 54. 76. 8.751 0.58 25. 0.758 0.5+ 
90ZR 56. 76. 8.759 0.58 15. 8.75, O.S* 

90ZR 58. 75. 0.75* o.s+ 23. 8.758 0.5+ 
90ZR 60. 73. *.75* 0.5, 17. e.75* 0.5* 

116SA 64. 
,165” 66.0 

120s 55.0 
l2OSW 55.0 
,ZOSl 65.7 
l2OSW 65.7 

142"D 10. 

3. 8.908 0.6+ 
28. 8.909 0.6* 
10. 8.40. o.rJ* 
42. 8.40. 0.6. 
38. *.40* 0.6. 

37. R.“O+ 0.6* 
38. 8.90* 0.6+ 
37. 8.&O* 0.6* 
51. 8.401 0.6, 

23.93 9.06* 0.568 
100.. 8.44 0.5 
300.8 7.89 0.5 
600.’ 8.93 0.3 
24.73 9.06* 0.568 

41.23 9.25* 0.5, 
41.23 9.54 0.50 

39.92 9.81 0.45 
799. 9.56 0.30 
39.12 9.84 0.45 
797. 9.56 0.30 

37.07 ,0.06* 0.527 

nDCLIDE EABRGI ml?.. WTBnTIIL 
f8Rl) v rt** *  

160 42. 17.5 6.94 0.56 
160 52. 18.5 6.94 0.56 

180 42. 11.0 7.06 0.6 
180 52. 12.6 7.06 0.6 

28SI 36.0 16.75 7.64 0.99 

58AI 62. 70.* 8.52 0.1(* 

58AI 63.4 70. *  8.63 0.38 

6OSI 62. 70.* 0.6% 0.4. 

62AI 62. 70.8 8.68 0.48 
6481 62. 70.* 8.93 0.4. 

lldstl 67.0 39.69 9.75 0.50 4.53 9.75 0.50 9.75 Sl ROB71 
72OS” 66.7 38.86 9.78 0.51 4. 52 9 -78 0.51 9.78 Sl ROB71 

VOL.I”ILG. POTEllTIlL 
w B-d** 111 

52. 8.40* 0.6* 
::: 8.401 0.6* 

e.uo* 0.6* 
20. e.40* 0.68 
13. 8.40* 0.6* 

14. 8.40* 0.6* 
18. 8.40* 0.6* 
28. 8.40* 0.6* 
18. 8.401 0.6* 

;;‘O 
60:6 

8.44 9.76* 0.323 0.5 
7.89 0.5 

15.2 8.93 0.3 
5.30 9.76* 0.323 

4.53 9.25* 0.5* 

2.87 11.45 0.156 

SORP.18IG. PDTRWTllL SPIII-ORBIT POTZRTI)IL 
YE RD** ID VSO Rso** *so 

RC** SR PIT NOTE REP. 

8.408 
8.40* 
e.rro* 
8.40* 
lJ.*o* 

8.408 
0.40* 
0.408 
e.40* 

5.568 
8.44 
7.89 
8.93 
5.56* 

f3.75* 
8.,5* 
8.75. 
R.,5* 
0.75* 
8.75; 

8.758 
l3.75* 

9.257 
4.53 9.54 0.50 9.54 

4.92 9.81 0.45 9.81 
50.0 9.56 0.30 9.56 
4.42 9.R4 0.45 9.84 

co. 0 9.56 0.30 9.56 

6.52* 

OXYGEN-l8 IICIDEWT PliRTICLE 

51 
51 
S, 
Sl 
51 

ST 
Sl 
s2 
S1 

Sl 
52 
52 
52 
51 9 

Sl 
Sl 
Sl 
S, 
S1 
52 

Sl 
Sl 

ST 
Sl 

Sl 
S 
S, 
S 

S 

I0?..18*8. PrnERTlAL SDAI.m~o. POTEWTlliL SPItI-ORBIT POTB”T1.u rc** SR FIT NOTE 
I rls** ?.!a IID RD** *II IS0 Rso** AS0 

2; 6.79 6.79 0.5 0.5 6.94 6.94 52 52 5 3 

5.2 7.06 0.6 7.06 52 7 
6.3 7.06 0.6 1.06 s2 7 

1.0 7.64 0.60 7.61) 51 9 

a.* 8.2’ 0.5* 8.5’1 52 14 
149. 8.63 1.33 8.63, Sl 9 

8.21 0.5* 
8.68 0.4* 

9.* 8.93 0.48 

OBS72 
08572 
08572 
OS572 
OS572 

OS572 
OS572 
OSS,2 
OS572 

cm73 
AH1173 
ANA73 
llh11173 
CRR73 

OS572 
OK72 
OBS72 
OS872 
OS.572 
OS572 

OBS72 
OS.972 

COY731 
ROB71 

R0871 
80871 
ROB71 
80871 

CHR73 

REP. 

VAN711 
VAH74 

IAN74 
v?.171( 

a173 

NE73 
ZIS75 

8.51 s2 13 A0873 
8.5? s2 13.15 ASS73 
8.57 sz 13 BOE73 

?LDORIAB-79 IACIDENT PlRTICLB 

NDCLIDE B”BRGT RElL POTBNTIIIL VOL.18.G. POTEATI&L SDRP.18.W. POTElTIbL SPIII-ORBIT POTEIITIIIL RC** SR FIT NOTE REF. 
(“BI, v Fz** I Y rd** 19 YC slD** AD PSO so** 150 

12C 40. 100.. 5.90. 0.48, 23. 6.25; 0.26* 6.94* 53 VOO69 
12c 40.0 ;;L: 5.90. 0.48* 25. 6.25* 0.26* 7.19* S 10 SC872 
l2C 60. . 5.90* 0.u.w 6.94* s3 VOO69 

12C 60. lOO.* 6.15 0.5+ 
::: 

*  0.4 6.15 0.5. 6.11 S 18 ROB7lA 
12c 60.0 ,OO.* 5.90* 0.4~ 27. 6.258 0.26* 7.19* S 10 SC872 
12c 68.8 loo.* 5.90* 0.10* 30. 6.25* 0.26* 7.19* S 10 SC872 

See page 8 for Explanation of Tables 
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TABLE VII. Optical-Model Parameters Heavy Ions 

SILICOll-28 IncIOZnT PABTICLE 

WL.IiM3. POTEIITIIL soB*.In*G. POTEltTllL 
1 ml** *II no RD.* AD 

noCLIDz Z”ZRGT RZAL POTllTIlL 
;aar, I R** A 

SPII-OZBIT POTEPTILL rcn SB FIT NOTE REP. 
v’s0 Rsw* AS0 

28.91 50. ,oo.* 7.36 O.UF 
28% 60. 200.9 7.30 0.49* 
28SI 61. lOO.* 7.36 0.99* 
28.51 7u. too.* 7.30 0.09* 
28SI 77. lOO.* 7.36 0.49+ 

2. 7.789 0.39* 
2. 7.7a* 0.39* 
7. 7.709 0.39, 
1*. 7.7s+ 0.39* 
17. 7.7w 0.391 

7.301 s, 9 AIL74 
7.301 Sl 9 RI174 
7.30: s1 9 RIL74 
7.301 s1 9 8IL79 
7.309 Sl 9 BIL74 

SOL?lR-32 IZCIDZlT PARTICLZ 

VOL.III1G. PoTBliTI1L SoPP.I"AG. WTEITIAL 
w zz** All 90 Ro** ID 

rnCLIDB BRBRGI BZAL POTZBTIAL 
,"a., . R** A 

SPIN-ORBIT P0TEITIt.L *c** SB PIT NOTE REP. 
vso RSO** AS0 

a.47* 282 s 14 
9.47; 263 S 14 
8.47r 406 5 14 
e.a7* 650 s 
8.478 656 5 14 

a.47+ 1013 s 
*.97* ,017 S2 7 
8.4-l* ,320 542 1 

24116 70. 100.8 7.44 0.48W 27.. 8.95 0.26, 
2406 75. loo.* 7.08 o.uaa* 27.* 6.12 O-26* 
2416 80. 100.4 7.08 O.U88+ 27.. 6.84 0.26+ 
241Ki no. 91.w 7.34 o.a9* 16.48 8.39 0.49; 
211116 90. 26.0 7.42 0.5* 11.26 8.35 0.5* 

GOT73 
GGT73 
GOT73 
GUT73 
GOT73 

GOT73 
GOT73 
GllT73 

GOT73 
GUT73 
GOT73 
GUT73 
GOT73 
GOT73 

GOT73 

GOT73 
GOT73 
GOT73 
GOT73 
GOT73 
GOT73 

2*)1(G 110. ,oo.* 7.23 0.118W 27.' 7.59 0.26* 
26116 110. 31.07 7.63 0.5* 5.11 1.93 0.58 
2UBG 120. too,* 7.50 0.5* 27.* 7.50 0.5; 

27AL 67. 100.. 7.37 0.55 
27111 67. 22.83 8.36 0.5* 
2711 73. 2k.2 n.00 0.5* 
2711 82.5 loo.* 7.50 0.4s* 
27llL 85. loo.* 7.40 0.489 
27AL 85. 8,.8* 7.71 0.49* 

2711 110. 32.67 7.71 0.5* 

27.+ 7.97 0.5, 
9.99 8.36 0.5, 
5.11, 8.00 0.58 
27.. 6.33 0.26* 
21.8 8.08 O-26* 
16.4. 7.03 0.49. 

5.43 0.64 0.9 

8.64. 205 s, 
8.64* 156 S 
8.64* 308 52 

.y~ . 555 595 s2 52 
8.6"* 585 s 

8.64* 1135 S2 

UOCA 80. 41.w 7.71 0.49 16.6* 7.64 0.*9* 
UOCA 80. 100.8 1..01 0.55 27,s 7.69 0.58 
4OCA no. loo.* a..17 0.40* 27.8 8.90 0.26* 
4013 82.5 100.r 7..81 0.55 27.* 7.69 0.58 
UOCA 82.5 30.42 8-79 0.59 1.27 8.74 0.5; 
9OCA 85. 31.11 a..70 0.59 7.48 8.70 0.V 

9.23* 76 51 
9.23* 63 S1 
9.23* 62 s1 
9.23, 130 S 
9.23* ,87 51 
9.23* 266 S 14 

NOTES 

1. Data fol" angles smaller than 60" 

2. Absolute normalization of the data is unknown 

3. Data fw angles larger than 90' are not used in the 
search 

4. Data fov angles larger than 60' are not used in the 
search 

5. Data for angles larger than 80' are not used in the 
search 

6. Data for angles smaller than 45" 

7. Data for angles smaller than 90' 

11. See publication for a systematic study of the 
optical model parameters 

12. The parameters V and.A, of the real potential, were 
obtained from the superposition model 

13. 

14. 

15. 

16. 

Data for angles smaiier than 80'= 

Good fit to the data up to 90' 

Data measured at energies between 60 and 64 MeV 

See publication for other sets of parameters fitting 
the saw data 

17. 

18. 

W65. 

Data for angles larger than 90" 

Angular momentum dependent imaginary potential 

As reported in a previous compilation by 0. R. Uinner 
and R. M. Drisko. "Phenawnological Optical Model 
Parameters." Technical Report, Departmnt of Physics, 
University of Pittsburgh, June 1965 

8. The value of WD has been obtained assuming a linear 
variation of this parameter between 4.5 and 13 MeV 

9. Data for angles smaller than 100' 

10. The fixed parameters are from Ref. VO069. 
Parametw W is adjusted as a function of energy. 
Unaccepiable fit to the data at backward angles. 

See page 8 for Explanation of Tables 
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TABLE VII. Optical-Model Parameters 

TABULAR BIBLIOGRAPHY 

Incident Target 
Nuclei 

Energy Range 
Nuclei bwl) 

'Li 

'Li 

'T 

160 

'60 

'60 

tbo (*I 

'60 

'60 

'60 

'*Mg 

28Si 

15 to 36 

20 to 63 

20 to 30 

12.5 to 35 

21 to 29 

35 to 50 

12 to 32 

47 to 72 

60 

49 

45 to 66 

66 to 72 

'Excitation functions only 

lb173 11. Illb*m*"?.l4, PAYS. REV. c 8, 224s (1973) 

IOE63 E. R. UJEABLCH 110 c. E. POBTEB, PROC. TRIRD CORP. 
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PRESS, BERKELBI l"D LOS IIRGELES, 1963,, P. 19 

IOE73 B. H. k.OBRBIC" ET *I.., PliYB. REV. IETT. 30, 1078 
(1973, 

mI.75 J. 8. BILL El' Lt... IIOCL. PBXS. 11244, 341 (1975, 

BASK0 R. R. B?.BSEL l"O R. II. ORISKO, PROC. IlIT. cow. 
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vwt, ,osrv. TOEO"lw PRESS, TDRO*TO. 1960,. P. 212 
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1123, 521 (1969,. 
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Heavy Ions 
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