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Systematic Errors in Ultrasonic
Propagation Parameter Measurements

Part 1 — Effect of Free-Field Diffraction

V. A. DEL CROSSO

Propagation Branch
Sound Division

Appreciable errors in sound speed and sound absorption determinations may be attributed to a
neglect in applying appropriate corrections to situations closely approximating free-field conditions.
The errors are shown to be more severe for the lower frequencies and shorter paths. For long paths
the errors are generally such as to indicate an excessive loss in absorption measurements. In sound
speed determinations over relatively long paths, the error leads to group velocities lower than the
plane-wave phase velocity and to phase velocities, obtained by noniterative techniques, higher than
the plane-wave phase velocity.

A reduction in the size of such errors (which are not errors if corrected for) may be made by a judi-
cious selection of a particular differential path, although certain intervals may result in an increased
error.

This report contains, principally, graphs and tables of relative pressure and phase measurements
as a function of the distance perpendicular to the transducer element. These data have been compiled
for various transducer-crystal radii and for various wavelengths of operation. The tables, especially,
are set up o permit accurate reading of diffraction corrections, particularly for absorption measure-
ments in relatively low loss liquids or for sound spced measurements over relatively short paths or

path differences.

INTRODUCTION

In an earlier Naval Research Laboratory (NRL)
investigation of the accuracies of measurements
of ultrasonic propagation parameters, it was stated
that the results of sound speed determinations by
the interferometer “indicate that all sources of
error other than diffraction are smaller than the
claimed accuracy of one part in 30,000” (1).
The interferometer which was employed was con-
structed deliberately devoid of cylindrical sym-
metry in order to preclude the generation and
synthesis of Rayleigh modes. The unusual cross
section of this cell was considered to result in a
slight perturbation of the results expected for a
rigid cylinder, which would establish an ordering
of the predicted modes and facilitate their ex-
perimental exploration and eventual negation. It
was further stated that “The experimental data as
well as a theoretical wave field ... indicate that the
total error, including diffraction, is not above
that claimed, provided that no measurements are
made within 15 A/2 of the 1-inch 1-Mc source.”

NRL Problem S01-02; Project RF 001-03-45-5251. This is an interim
report on the problem; work is continuing. Manuscript submitted
October 9, 1963,

Granting the well-established interest in accurate
sound propagation measurements and the pres-
ence of ubiquitous equipment for determining the
same, we still note unfortunate discrepancies in
the results of different observers, qualified and
otherwise. Therefore, an additional investigation
into the least-well-practiced facet of such measure-
ments is highly desirable. At this advanced stage
of the art of physical measurement, we can surely
preclude the problems associated with the control
and measurement of the more common variables
used to denote the physical condition of the sam-
ple and the conditions of measurement, e.g.,
temperature, frequency, time, distance, pressure,
sample purity, impedance, etc. The dispersion of
velocity with frequency attributable to the intrinsic
properties of a medium is also generally well
understood. But there is an apparent uncertainty
among some investigators concerning dispersion
that is created by the geometrical configuration
of a particular test setup. The effect of such con-
figurationally induced dispersion leads to a dif-
ferentiation between group, phase, and signal
velocities.

Prior to the detailed analysis of the experimental
work, and concurrent with its later stages, it was
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decided to report the theoretical predictions
appropriate to such measurements in a manner
designed to be of maximum benefit to the many
others engaged in similar endeavors.

This report is concerned with the effects of
free-field diffraction, that is, with measurements
for which the approximation of radiation into a
semi-infinite half-space may be safely assumed.
This means that either there is no reflection from
side walls or termination, or that the effects of
such reflection may be time-separated. Included
is a short discourse on the several concepts of
sound velocity and also some elementary examples
and descriptions of predictable errors. Immedi-
ately subsequent reports will deal with (a) guided
mode (dispersion) effects, (b) iterative reflection
effects involving both free-field diffraction and
guided mode dispersion, and (c) correlation with
experimental findings.

Many references may be quoted that are rele-
vant to this investigation (1-6). While several of
these deal with amplitude (absorption) effects,
only one other (2) discusses free-field diffraction
effects on sound speed measurement.

CONCEPTS OF SOUND VELOCITIES -
PHASE, GROUP, AND SIGNAL

The usual connotation of the term sound veloc-
ity involves properties of the familiar linear
hyperbolic partial differential equation of second
order. By the use of this equation we derive our
concept of phase velocity —that velocity pertinent
to interference phenomena, the definition of
wavelength, the calculation of phase difference,
and in general, most acoustical phenomena. Thus,
the usual meaning of sound velocity is just this
phase velocity; indeed, if one considers an un-
terminated sinusoidal wave, the definition of any
other velocity is not possible. However, nothing
has been propagated in such a situation, and if
one wishes to discuss the propagation of some
quantity, the obvious choice is to impress some
modulation on this carrier. Group velocity then
refers to the propagation of this modulation or
group, while the phase velocity refers to the mo-
tion of the elementary wavelets in the carrier. In
the presence of velocity dispersion, attributable
either to an intrinsic property of the medium or
to the experimental configuration, these two veloc-
ities are distinct.

In discussing the propagation of a well-defined
signal, one arrives at the concept of a signal
velocity pertaining to the clear arrival, after the
forerunners, of the signal. (The forerunners
propagate, ‘in the absence of absorption, with
the plane-wave phase velocity.) The signal may be
distorted, however, even without absorption,
because of dispersion. Thus, the definition of
signal velocity is arbitrary and ambiguous and
even depends upon the sensitivity of a detector.
The wavefront velocity, however, propagates
with plane-wave phase velocity (which is the same
as the group velocity in the absence of dispersion).
The discrepancies among these various velocities
are further enhanced by the presence of intrinsic
absorption of the medium; then all signals are
even further distorted, the forerunners may dis-
appear, and the signal velocity becomes even more
unclear. However, the concept of group velocity
remains meaningful, and there is obviously no
modification required in the idea of phase velocity.

RELATIONSHIP BETWEEN PHASE
AND GROUP VELOCITY

Though this report is primarily concerned
with free-field (no lateral boundary) diffraction
effects, the free-field conditions will be approached
(only in this section) by proceeding from the

. Fourier Series of a discrete family of modes

relevant to a cylindrical lateral boundary (for
simplicity of calculation) to the Fourier Integral
of a continuum of modes by allowing the cylinder
radius to become infinitely large. Borrowing ter-
minology from the next report to be published
concerning these discrete modes, we will now
establish the relationship between phase velocity
and group velocity in the presence of dispersion
but not absorption.

We will use C for phase velocity and V for group
velocity. The Characteristic Function X, obtained
by assuming both cylindrical symmetry and har-
monic vibrations of the plane circular piston
transducer is expressed by*

Xom =bVEE — gom? (1a)

*This nomenclature is consistent with that to appear in ensuing
reports in which this equation, among others, is fully developed; this
particular equation, however, may be found in numerous references,
including Ref. 1.
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or

2
aom =k — (522) (1b)

where k is the ordinary wave number for plane
waves and gom is that for a particular mode, the
subscript o referring to the invoked cylindrical
symmetry and the subscript m to the numbering
or ordering of the mode; thus, go is equivalent to
k, go1 1s the next mode, etc. Also, we have

w 27 w_ _ 27

k = =

c X

(19

and Qom = Com N Nom
where w is the angular frequency, ¢ is the sound
velocity, and M is the wavelength. Here, coo is
equivalent to ¢ and Ag is equivalent to X. (For
outgoing waves and circular symmetry there is an
additional term e~om?.) '

The well-known cutoff frequencies wc, are
predicted by substitution of Eq. (1c) into Eq. (1b):

2
w = \/kzc.,,,.z — (Xb"‘) Com? (2a)
where
We. 0. = 21%- (2b)

When Xon/b > k, we have a nonpropagating or
evanescent mode where gom is imaginary (Aom is
imaginary).

The phase velocity is given by

w
C =£)'OI’ Coo =
k Goo

for plane waves and by

[

N Qom

Com

for any particular mode. The group velocity

= dw
V= dk
becomes
_ _dow
Vom = dgon’

From Eq. (1b) we have

k2 = gom? + (2(0_'")2

. (3)

and, by substitution in Eq. (2a),

o2
w? = gon?C? + %02

whereby
do  qomC? C?
dgomn @ Com (4a)
and
C2=VemCom. (4b)

We have assumed that phase velocity is a func-
tion of frequency. In the configurationally in-
duced dispersion this amounts to recognizing that
the particular summation of permitted modes is
frequency-dependent. Thus, for the individual
modes Egs. (3), (4a), and (4b) hold, and for the
effective value we have

Cc:= VeffCeff ET/E (4C)
We further obtain

= =, _dC
V=C+7—, (ba)

g

or, in terms of X instead of q,

7=c-2%. (5b)

og

We note that Eq. (5b) seems to indicate that the
same effective group velocity observed over a
wide range of carrier frequencies does not imply
that the effective phase velocity is constant, but
only that it varies linearly with X over a wide
range (and vice versa). This is misleading, how-
ever, because from Eq. (4c) we note that if V is
constant over a range, so also is C.

ELEMENTARY RAY ANALYSIS
AND TRANSIENT EFFECT

An elementary ray analysis of the transient
effect in pulsing may be demonstrated. Figure 1
shows a finite transducer (crystal) radiating to the
right, with each element of the transducer radiat-
ing into a 90-degree solid angle. Assuming the
crystal parameter ka >> 1, we may neglect the
edge effect. From the hemispherical pattern, it is
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Fig. | — Finite transducer radiating into semi-
infinite half-space

apparent that only one ray from each element is
directed normal to the surface of the transducer.
These normal rays travel the shortest distance to
a parallel finite receiver and are the only ones
which would vyield the unconfined plane-wave
phase velocity; their arrival at the receiver marks
the beginning of the forerunners. Rays which have
traveled an increasingly greater distance com-
mence arriving as time advances. Eventually a
“full-blown” signal is received, and the signal
velocity refers to this somewhat arbitrary point.
The group velocity refers to the propagation of
the disturbance (pulse). Obviously, any reasonable
criterion that an experimenter might establish to
determine the time-of-arrival of a signal would
result in an error if he hoped to measure the
phase velocity, unless of course he had some un-
known means of determining the time of the first
zero or axis crossing (beginning). However, the
experimenter might decide that the error in a
particular technique, for which a maximum bound
is rather easily calculated, is acceptable in his
work.

Obviously, the result of this addition of succes-
sive rays impinging at a common point, after
having traveled successively greater distances, is
a frequency modulation of the received signal,
that is, the first maximum would occur at a later
time after the initial zero than if all rays traveled
in a normal direction. Consequently, one would
expect the period of the first received half cycle
to be larger than that of the second, etc. This is
Jjust a way of demonstrating that, from the begin-
ning of the received signal to the eventual attain-
ment of steady-state conditions, an increasing time
delay in the observance of any identifiable char-
acteristic of the pulse will be observed. This
delay, of course, results in too low a sound speed
determination.

Figure 2 is an attempt to show this effect for
the relatively simple case of neither intrinsic (much
less anomalous) absorption nor intrinsic disper-
sion. Time t refers to the arrival of the normal
rays. Times ¢; and ¢; refer to the contribution of
rays from discrete conical surfaces, the t; rays
making a greater angle with the normal than the
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Fig. 2 — Summation effect of individual rays from elements of transducer surface

t; rays and, hence, being delayed a greater time.
The summation of the rays over the pertinent
diverging angle is represented by the dashed
curve. It is apparent that the intervals (1) to (2),
(2) to (3), and (3) to (4) are equal to quarter
periods (r/4) of the driving frequency, but the
interval ¢ to (1) is greater than a quarter period
by an amount At. So the sound speed observed is
equal to the distance traveled (d) divided by the
elapsed time, ie.,

d

Cobs = T T
(z +Z+ At) — <t0 +Z)

where ¢, is the starting time at the source. Clearly,
Cobs 15 less than
d
c= .
t—t,

It should be noted that other reference points
of the observed signal could be used with the same
result, z.e.,

d
Cobs = r T
<t +§+ At) —(to+-2->

Both Polk and Mayo (7, 8) discuss the transient

behavior of aperture antennas. They reiterate

» etc.
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that, while there is no transient effect for a point
source, increasing ka to increase “planarity” in-
creases the transient effect. Obviously, this states
that by increasing either or both the frequency
and the source radius, the duration of the tran-
sient effect is increased. An important result of
Polk’s analysis is that the steady-state main lobe
is established within one-half period of the car-
rier frequency (at a point in space this refers to
the time after the signal is first received). The
significance of this is that a cycle-by-cycle search
for variations in a received pulse is fruitless even
in the absence of excess absorption; the “fre-
quency modulation” has been completed before
the first maximum, and even this maximum often
cannot be located. Of course, excessive electronic
rise-time delay due to insufficient broadband re-
sponse will confuse the issue by operating in the
fashion of a low-pass filter, in much the same way
as that intrinsic absorption of the medium which
increases with frequency. And if there happens to
be a relaxation process within the frequencies of
interest, the picture is further beclouded. With
straightforward dispersion the particular con-
figuration could act as a selective filter by sorting
out the various frequency components of the
signal and yielding a stretched-out, phase-modu-
lated disturbance. The frequency components
themselves would depend on the type of signal
(ie., whether the drive is a gated carrier, square
wave, spike transient, step, etc.), on the band-
width of the electronics and transducer, and on
the acoustic properties of the medium and the
configuration.

The foregoing discussion obviously refers only
to those methods employing pulses or other de-
fined signals and indicates that all measurements
derivable in this manner will result in apparent
sound velocities intermediate between the un-
confined phase (signal) velocity and the group
velocity, that is, lower than free-field phase
velocity. In a later report it will be shown that
most attempts to measure true phase velocity
result in apparent sound speeds intermediate
between unconfined phase (signal) velocity and
waveguide mode phase velocity, that is, higher
than free-field phase velocity. Invoking the con-
cept of modes for ease of discussion, the relation-
ship between the straightforward waveguide mode
(summation) phase velocity and waveguide mode
(summation) group velocity was shown in Eq. (4¢)
to be

cz=VvcC

where C is the plane-wave phase velocity, 7V is the
waveguide summation group velocity, and C is
the waveguide summation phase velocity. A ctually,
as indicated earlier in this section, it is possible
to approach the signal velocity value by an in-
telligent pulse-type measurement. Similarly, by a
judicious application of the techniques of iterative
reflection (interferometry), it is possible to effec-
tively and selectively sharpen the beam or bundle
of rays from the transducer and to obtain a phase
velocity result much closer to the plane-wave value
than predictable from nonterminated waveguide
calculations. The choice of the type of measure-
ment to be employed in a given investigation
would then depend upon whether in practice it
is more possible to modify a standard waveguide
group-velocity technique to a signal wvelocity
technique, or whether an iterative reflection
technique modifies a standard waveguide phase-
velocity technique more closely to plane-wave
results. Of course, if maximum accuracy is not
desired, then the simplest technique may be
preferable.

It is to be noted that the term accuracy as used
herein refers to just that and is not to be confused
with precision, repeatability, or any other statisti-
cal manipulation.

FORMULATION OF FREE-FIELD
DIFFRACTION EXPRESSIONS

In Ref. 1 use was made of King’s (9) expression
for the velocity potential in cylindrical coordinates
in order to map the radiation field of a 1-Mc,
l-in.-diam quartz crystal. King’s expression

o= voaf”#—ne—wo(arul (aa)da, (6)

0

where
b= (ot = k202,

is not affected by the error found later in his
excellent article. Following the method used by
Williams (4), we derive the average of ¢ over a
circle of area ma? centered on the z axis and then
divide this average by the plane-wave value. The
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average rms pressure relative to a plane wave is
then given by

(Prer="V (Re<‘P>rel)2 + (Im (‘P:rel)29(7a)

and the phase difference relative to the plane-
wave phase is given by

Im(@)ret

RC(QO )rel (7b)

<9>rel = tan~!

where the real and imaginary parts of the average
velocity potential relative to the plane-wave value
are given by

Re(p)resr=1—B cos A —C sin A

Im{(¢)ree=B sin A —C cos A (7¢)
and the following definitions hold:

A=M+N

_ka_kat
M= z z

_kat
N=%

N )
B=Jo—F0—- 01+ 35 -2,
N2 N2 N2

C=./1_'Z.I1—NJ2+‘8_.13—73'5 (7d)

The J's are Bessel Functions of the Ist kind of the
order indicated and argument M, z is one of the
cylindrical coordinates, a is the transducer crystal
radius, and £ is the ordinary wave number. (The
foregoing expression was obtained by neglecting
all terms beyond the cube in two separate expan-
sions of exponential functions. But even then, the
expressions are more accurate than claimed by
Williams.) From Figs. 3 and 4 it is apparent that
the smooth character does not break, except for
distances closer than 4.5 cm. It will be shown
later that the expression is indeed valid for this
short a distance which corresponds to z = 3a for
a=10A\.

It is unfortunate that Williams did not plot his
resulting calculations sufficiently to determine

the presence of the. successive maxima and min-
ima, which escaped his notice. However, neither
he nor anyone else appears to have taken the
logical step of applying these types of calculations
to predictions of sound speed or phase errors.
Seki, Granato, and Truell (3) did point out the
amplitude variations that escaped Williams’ atten-
tion. Bass (6), obviously believing Williams’ re-
sults to be poorer than they are, recalculated the
average pressure by utilizing another (more valid)
approximation. His Ist-order approximation may
be transformed into our notation as follows:

Re(p)rer=1—[Jocos x+Ji sin x][l _%<:_a>2]

x ka

() )

and

Im(p)ra= [Josinx—J cos x][l _%(f;)z]

ucoss

x  \ka (8b)

where the argument of the Bessel Functions is

x =

N[ >~

[ (22 + 4a?)2 —z].

By a straightforward application of this method
we obtain a 2nd-order approximation, viz.,

Re(p)ra =

1= o cos x-+ gusin A1 =3 (5] ~5(7)

S o[G0 MY
and
Im{p)re =
Unsin x =y con 111 = 3(5) = 3(35)
- ngsj[(?c&ay * i(ﬁ%ﬂ (9b)



A comparison of the foregoing three equations
for (p)re plotted as the ordinate versus z as the
abscissa is shown in Fig. 5. The actual values used
were A = 0.15 cm and a = 1.5 cm (ka = 20w). Itis
apparent that the Williams’ approximation agrees
with the others to 0.5 percent at z= 4.5 cm and
almost coincides for greater distances. It should
be noted that there is a discrepancy of less than
1 percent between the 1st- and 2nd-order approxi-
mations at the closest calculated point (z = 0.075
cm).

Figure 6 is a comparison of ()« calculated by
the above three approximations. Here again it is
obvious that the phase discrepancy between
Williams’ approximatiori and the other two is
less than 2 percent at z=4.5 cm and is even closer
at greater distances. The Ist- and 2nd-order
approximations, which differed by only 1 percent
in magnitude at the closest point, disagree by
over 30 percent in phase at this same point
(needless to say the Williams’ approximation is
useless here). It should be recalled, however, that
neither Williams nor Bass calculated the quantity
(0>rel-

To consider the effect of attenuation in the lig-
quid (intrinsic absorption) we replace the wave
number k by k* = ko — jo. We also define

_ koY
4="3
) 4
B==

C = A — jB (arg of Jo and J;)

(YL Y
F _(2a> +4(2a)
Y= (2 + 4a?) 12 —

so that we obtain

V. A. DEL GROSSO

Re(p)ra=

1 —FE cos A (— sinh B + cosh B) Re J,
— E sin A (— sinh B + cosh B) Re J,
— FDA sin A (— sinh B + cosh B) Re J,
+ FDB cos A (sinh B + cosh B) Re J; (10a)
+ E cos A (—sinh B + cosh B) Im ],
— E sin A (— sinh B + cosh B) Im J,
+ FDA cos A (— sinh B + cosh B) Im J,

+ FDB sin A (— sinh B + cosh B) Im J,
and
Im(P)relz

— E cos A (— sinh B + cosh B) Im J,

— E sin A (— sinh B + cosh B) Im J,

— FDA sin A (— sinh B + cosh B) Im J,

+ FDB cos A (sinh B + cosh B) Im J, (10b)
— E cos A (— sinh B + cosh B) Re J;

+ E sin A (— sinh B + cosh B) Re J,

— FDA cos A (— sinh B + cosh B) Re J;

— FDB sin A (— sinh B + cosh B) Re J;.

The effect of intrinsic absorption is shown in
Figs. 7a, 7b, 8a, 8b. Figure 7a is a plot of {(p)ra
versus z for the attenuation parameters o = (.01,
0.10, 1.00, and 10.0 nepers/cm. Figure 7b is the
same plot continued to larger distances (300 cm).
Figure 8a and 8b show ()« versus z for the same
parameters plotted to a distance of 15 cm and 300
cm, respectively. Note that for these calculations
koa = 207 or ko = 42 cm~!, which is to be compared
to- the values of a between 0.01 cm~ and 10.0
cm™1,
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CALCULATIONS

Williams indicated that, at least for ka > 50, the
plots of {p)ret for various ka would practically
superimpose if the abscissa were zA/a? rather than
z. For Figs. 3 through 8b, calculations were made
for ka = 207, with a= 10X and A = 0.15 cm so that
Ma? = 1/15 cm~'. Thus, the values of z must be
divided by 15 to convert them to z\/a2.

Calculations were made, using the NAREC com-
puter, for values of (p)ra and (8),. versus z\/a?,
in increments of 0.005 for z\/a? = 0.005 up to 1
and in increments of 0.05 for zA/a? = 1 up to 10,
and for ka parameter values between 47r and 1007
The values of zA/a? for the various ka correspond
to different values of z, depending on the actual
values of @ and A used.” A given value of ka, it
should be noted, determines the value of the
ratio a/\ since

19

a

ka —.217;\-,

but it does not determine the value of either a or

A. For the purpose of these calculations, @ and A

values were selected as indicated in.Table 1. But

note that other possible combinations also apply
with a corresponding change in z.

The results of these calculations -are shown in
Figs. 9 and 10. Figure 9a is a plot of {p)re for
ka = 1007 and 207 and for z\/a2 between 0 and 1;
Fig. 9b is an extension to z\/a? = 10. As Williams
indicated, the graphs obviously do almost coincide.
Since we are interested in lower frequencies for
experiment, even with the extrapolations per-
mitted by the application of pertinent’ theoretical
predictions of, say, chemical relaxation theory,
we have also run calculations on NAREC for
smaller values of ka. Figure 9c is for ka = 47,

TABLE 1
Specific ¢ and A Values Used for
ka Parameter Calculations

ka a A a?/\ z range* z increment
(=2ma/\) | (cm) (cm) (cm)A (cm) (cm)
dar 0.5 0.25 1 0.005-1 0.005
1-10 0.05
6 0.75 0.25 2.25 0.01125-2.25 0.01125
2.25-22.5 0.1125
87 0.9 0.225 3.6 0.018-3.6 0.018
3.6-36 0.18
107 1.0 0.20 5 0.025-5 0.025
5-50 0.25
157 1.2 0.16 9 0.045-9 0.045
9-90 0.45
207 1.5 0.15 15 0.075-15 0.075
15-150 0.75
30w 1.8 0.12 27 0.135-27 0.135
27-270 1.35
407 2.0 0.10 40 0.2-40 0.2
40-400 2.0
607 2.4 0.08 72 0.360-72 0.36
72-720 3.6
807 2.4 0.06 96 0.480-96 0.48
96-960 4.8
1007 2.5 0.05 125 0.625-125 0.625
| 1251250 6.25

*Short ranges correspond to zAfa? from 0.005 to 1 in increments of 0.005. Long ranges
correspond to z\/a? from 1 to 10 in steps of 0.05.
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CALCULATIONS

Williams indicated that, at least for ka > 50, the
plots of (p)ra for various ka would practically
superimpose if the abscissa were zA/a? rather than
z. For Figs. 3 through 8b, calculations were made
for ka = 20w, with @ = 10A and A = 0.15 cm so that
Ma2z = 1/15 cm~1. Thus, the values of z must be
divided by 15 to convert them to zA/a?.

Calculations were made, using the NAREC com-

puter, for values of {p)rer and (6)ret versus z\a?,

in increments of 0.005 for z\/a? = 0.005 up to 1
and in increments of 0.05 for z\/a* = llup to 10,
and for ka parameter values between 4 and 1007
The values of z\/a? for the various ka correspond
to different values of z, depending on the actual
values of a and \ used.” A given value of ka, it
should be noted, determines the value of the
ratio a/\ since

a

ka ——.21rx,
but it does not determine the value of either a or
A. For the purpose of these calculations, @ and A
values were selected as indicated in. Table 1. But
note that other possible combinations also apply
with a corresponding change in z.

The results of these calculations are shown in
Figs. 9 and 10. Figure 9a is a plot of (p)ra for
ka = 1007 and 207 and for zA/a? between 0 and 1;
Fig. 9b is an extension to z\/a? = 10. As Williams
indicated, the graphs obviously do almost coincide.
Since we are interested in lower frequencies for
experiment, even with the extrapolations per-
mitted by the application of pertinent’theoretical
predictions of, say, chemical relaxation theory,
we have also run calculations on NAREC for
smaller values of ka. Figure 9c is for ka = 4.

Specific @ and X Values Used for

TABLE 1

ka Parameter Calculations

ka a A a?/\ z range* z increment
(=2ma/\) | (cm) | (cm) (cm) (cm) (cm)
4ar 0.5 0.25 1 0.005-1 0.005
1-10 0.05
67 0.75 | 0.25 2.25 | 0.01125-2.25 0.01125
2.25-22.5 0.1125
87 0.9 0.225 3.6 0.018-3.6 0.018
3.6-36 0.18
107 1.0 0.20 5 0.025-5 0.025
5-50 0.25
157 1.2 0.16 9 0.045-9 0.045
9-90 0.45
20w 1.5 0.15 15 0.075-15 0.075
15-150 0.75
30w 1.8 0.12 27 0.135-27 0.135
27-270 1.35
407 2.0 0.10 40 0.2-40 0.2
40-400 2.0
607 2.4 0.08 72 0.360-72 0.36
72-720 3.6
807 2.4 0.06 96 0.480-96 0.48
96-960 4.8
1007 2.5 0.05 125 0.625-125 0.625
125-1250 6.25

*Short ranges correspond to zA/a? from 0.005 to 1 in increments of 0.005. Long ranges
correspond to zA/a? from 1 to 10 in steps of 0.05.
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Fig. 11 — Reaction curve maxima for distilled water

While the calculations in this report deal with
nonreflection cases of cw or the true steady-
state portion of pulses, an interesting observa-
tion is that the attempt to destroy cylindrical sym-
metry in the NRL 1954 interferometer was
apparently successful inasmuch as the positions
of the maxima and minima observed in the re-
action curve do match surprisingly well with those
predicted on the basis of these free-field dif-
fraction expressions. Of course, in the light of
advantages accruing from the process of iterative
reflection, it is true that there is considerable
damping of the oscillatory nature of the predicted
curve (this will be detailed in a forthcoming re-
port on interferometry). For the cell with which
Fig. 11 was obtained, where the actual ¢ = 1.27
cm, the effective a = 1.12 cm, and the effective
ka = 15m, we read the positions of maxima and
minima from Figs. 9c and 9d as in Table 2. From
Fig. 11 we read the positions of the turning points
as in Table 3.

The agreement between these tables is amaz-
ingly close when one considers the limited num-
ber of points used to obtain the oscillatory nature
of the dashed line in Fig. 11 (points every 0.75 cm)
and the fact that this curve was obtained experi-
mentally for an iterative reflection situation in a
limited enclosure while the apparent agreement is
with a nonterminated free-field situation.

APPLICATION TO SOUND
SPEED MEASUREMENTS

With respect to the correction of sound speed
determinations for free-field diffraction effects,
it is well to reiterate that these corrections do
not apply to interferometer (iterative reflection)
techniques because of the ensuing beam collima-
tion even though the magnitude variation ap-
parently follows (in a much suppressed manner)
the predictions of these calculations. It should be
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TABLE 2
Calculated Turning Points z from Figs. 9c
and 9d for ka = 157 and Effective Transducer
Radius a = 1.12 cm

Kind of z\a? z
Turning Point (dimensionless) (cm)
min .43 3.4
max 465 3.7
min .585 4.7
max | .65 5.2
min .875 7.0
max, 1.0 8.0
‘min 1.6 12.8
TABLE 8

Experimental Maxima and Minima
Turning Points z from Fig. 11

Turlilir:; (;’foint Dip No. (om)
min 20 3.0
max 25 3.8
min 31 4.7
max 36 54
min 47 7.0
max 60 9.0
min 78 11.7

expected that the phase variations would likewise
be suppressed. Figure 12 (Fig. 27 of Ref. 1) is a
representation of the constant phase surfaces or
wave field of the interferometer as used in Ref. 1;
the data were determined by combined graphical
and analytical methods and do not involve reflec-
tion. The averaged relative phase of these present
calculations indicates the cumulative amount of
nonplanarity of these fronts. As an exampte of the
size of the sound speed correction, let us assume
a transducer of ka = 207, a = 107, and A = 0.15
cm transmitting over a path of 150 cm (1000A).
From Fig. 10b we find the phase error to be 1.26

radians. Since we are assuming a pulse measure-
ment, this represents a lag with respect to plane
wave phase at this distance, equivalent to an error
of 1.26/1000 (27) or one part in 5000 low. This
has been calculated by taking the entire error into
account, including the maximum effect occurring
near the source. A method recommended to elim-
inate this source region would be to employ a
differential path (this advantage automatically
accrues to interferometry since the absolute dis-
tance between crystal and reflector is of small
concern and only the intervals between selected
reflector positions are actually used). An example
of this .differential distance pulse measurement
may be found in the recent literature (11). Here
we find a source frequency of 2 Mc, a first distance
of 40.5 in., and a second distance of 81 in. being
used. We will assume that ka=20#7 and a= 1.5 cm.
Since water was the medium, we take A=0.075 cm.
Referring to Fig. 10a, after conversion to z\/a?
values of 3.429 and 6.858 with respect to the two
distances we obtain phase lags of 0.7245 and
1.1208 radians, respectively; this gives a phase lag
difference of 0.3963 radians for a distance dif-
terence of 102.86 cm. For this distance interval
the plane-wave phase is (102.86/0.075)2s or 8613
radians so that the proportional error in phase (or
sound speed) is 0.3963/8613 = 1/40,000. Had the
entire distance to the first point alone been used,
the error would have been 0.7245/8613 = 1/12,000
and for the entire distance to the second point it
would have been 1.1208/17,226 = 1/15,000.

The particular experimental setup used for the
above, therefore, did not result in an appreciable
free-field diffraction error, that is, if we were
correct in assuming the transducer size used. This
is unfortunately another instance of the plethora
of articles suffering from a dearth of relevant
data so we cannot be certain of the source size, but
in any event the timing delay measured by Brooks
with respect to Greenspan’s measurements must
be due to some effect other than diffraction, such
as, for example, rise time delay. We mention only
in passing that Brook’s measurements are about
as much below Greenspan and Tschiegg’s (12) as
the latter’s are below ours (13).

As another example of the error that could be
caused by neglect of free-field diffraction correc-
tions when appropriate, we will calculate using
the following: a 1-Mc(A = 0.15 cm) crystal with
ka = 20w, a= 1.5 cm, and a path length of 15 cm
(or 100A, which is 2007 radians). The value of
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Fig. 12 — Constant-phase surfaces — wave field of the NRL interferometer

(8)rer from Fig. 10a is 0.28 radians, so-the pro-
portional error in phase i1s 0.28/2007r = 1/2243
which corresponds to a sound speed error of
0.67 m/s low. If the frequency in the above ex-
ample were changed to 2 Mc and the same size
transducer were used, then ka = 407 and the path
length of 15 cm would be 4007 radians since A =
0.075 cm. The path length now would correspond
to a zAa? of 0.5 instead of the 1.0 in the pre-
vious example, so (8)r¢ = 0.19 and the propor-
tional error becomes 0.19/400m = 1/7137, corres-
ponding to a sound speed error of 0.21 m/s low

APPLICATION TO FIXED PATH OR
SMALL PATH VARIATION TECHNIQUES

A particularly serious type of error occurs in
those situations for which a free-field representa-

tion is appropriate when measurements are made
over a small range of zA/a?. This small range can
be due to small deliberate variations in z pertinent
to any changing path measurement or to small
changes in X naturally occurring in a fixed path
measurement (now commonly employed in field-
type instruments). The error alluded to may not
reveal itself since the phase or amplitude anomaly
may be monotonic or smooth and involve no in-
flections or turning points in the small z\/a? range
involved. An inspection of the relevant graphs
over the appropriate distances will indicate the
magnitude of this error. Without giving specific
examples, it may be pointed out that the differ-
ential anomaly in absorption may be either nega-
tive or positive and thus cause either an additional
loss or an apparent gain. Particularly in low-loss
liquids such as water, and for the lower frequen-
cies, we have often noticed experimentally an
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increase in the size of the received echo in pulse
amplitude absorption work when the path distance
was increased. Similarly, it is possible for the far
greater portion of the observed loss to be due to
diffraction rather than to absorption.

In sound speed measurements, likewise, over a
small increment in zA/a® the differential phase
anomaly may either add to or subtract from the
‘total plane-wave phase. It should be pointed out
that if this anomaly remained constant over the
range it would result in sound speed differences
being correct, although absolute values would still
be in error even in this differential-type measure-
ment. However, if it increased over the z\/a? range
involved, it would introduce an error even in the
differences such that those indicated for pulse
measurements would be too low. Conversely, a
decrease in the phase anomoly over the perti-
nent z\/a? variation would result in differences in
observed group velocities being too high. These
situations would of course be reversed for non-
iterative cw phase velocities. Whether the errors
in the differences (as opposed to the absolute
values which have been shown to always be in
error) would be constant or varying would depend
upon whether the anomoly over the pertinent
zA[a® increment was a straight line or merely a
smooth curve.

From an inspection of the current literature,
apparently too much has been made of observed
smooth relationships between indicated sound
speeds and physical parameter changes. From the
foregoing discussion it should be apparent that
such indications may not serve as proof that true
sound speed differences, much less absolute val-
ues, are being measured in a particular test setup.
Indeed, in an experimental configuration for
which the zA/a? change is small, it should be ex-
pected that the functional relationships should be
smooth even if not correct. Another fallacy ap-
parently in favor concerns the calibration of a
particular instrument by means of data obtained
from a similar technique and then utilizing a com-
parison of later results between the two as evi-
dence that true phase velocity is somehow being
measured. The reference here is to configurations
whose path is not amenable to direct measure-
ment but which must be specified by calibration
against another configuration whose path is by
comparison rather easily defined. It would be a
surprise if the calibrated instrument did not
rather faithfully reproduce the results of the one

against which it was calibrated, irrespective of
whether this was done directly or indirectly

through tables relating apparent sound speed as

determined by the “standard” instrument to

certain specified physical conditions of the medi-

um. Obviously, the calibrated instrument can do

no more than reproduce the diffraction errors of

the so-called standard. Indeed, its own diffrac-

tion errors might be calibrated out, but the ad-

vantage of this is somewhat nebulous.

CONCLUSIONS

Appreciable errors in sound speed and sound
absorption determinations may be attributed to
a neglect in applying appropriate corrections to
situations closely approximating free-field con-
ditions. The errors are shown to be more severe
for the lower frequencies and shorter paths. For
long paths the errors are generally such as to in-
dicate an excessive loss in absorption measure-
ments. In sound speed determinations over rela-
tively long paths, the error leads to group veloc-
ities lower than the plane-wave phase velocity and
to phase velocities, obtained by noniterative tech-
niques, higher than the plane-wave phase velocity.
A reduction in the size of the error (which is not
an error if corrected for) may be made by a judi-
cious selection of a particular differential path,
although certain intervals may result in an in-

_creased error.

Because the graphs in this report are not suf-
ficiently delineated to permit accurate reading of
diffraction corrections, particularly for absorp-
tion measurements in relatively low loss liquids or
sound speed measurements over relatively short
paths or path differences, Tables Ala through
Alld in Appendix A show values of (p);e and
(8)rer as obtained on the NAREC computer for
ka values from 47 to 1007, and all for common
values of 2zAa® as indicated. Table Ala, for
example, is of (p)ra for zA/a? values between 0
and 1 and for ka = 4m; Table Alb is an extension
of the same for zA/a? values between 1 and 10.
Tables Alc and Ald are for (8),q for ka = 47
over the short range and long range, respectively,
of z\/a2.

FUTURE WORK

In the next report of this series, as indicated in
the introduction of this one, the formulation of
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guided mode (waveguide dispersion) effects will
be detailed, and relevant calculations will be
presented for the nonterminated situations of a
plane cdrcular crystal radiating into a concentric
cylinder with respective lateral boundary condi-
tions appropriate to absolutely rigid walls, in-
finitely flexible walls, liquid walls, and elastic walls
(the latter of infinite thickness to avoid the ring
resonances). Comparisions will be made with the
free-field situation detailed herein, including the
approximation of free-field conditions as the
ratio of cylinder radius to crystal radius increases.

The third and final theoretical report of this
series will add iterative reflection to all the fore-
going, while the fourth will deal with recent ex-
perimental findings.
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APPENDIX A

NAREC Computer Values of Average Relative Pressure (p),. and Average Relative Phase (6) .
vs zA/o? for Transducer-Crystal Values ka = 4w, 6m, 87, 107, 10w, 157, 20w, 30w, 407, 607, 8077,
and 1007

Table No. Title Page
Ala (p)ret for ka=4m and 0 < 2\/a2 < 1 36
Alb {p)ret for ka=4m and 1 < z\/a? < 10 37
Alc (@) e for ka=4m and 0 < z2\/a? < 1 38
Ald (8) e, for ka=4ar and 1 < z\a? < 10 39
A2a (p)ret for ka =67 and 0 < z\/a2 < 1 40
A2b (p)ret for ka =67 and 1 < z\/a? < 10 41
A2c¢ (B)rer for ka =67 and 0 < zA\ /a2 < 1 42
A2d {0)res for ka=6m and 1 < z\/a® < 10 43
A3a (pYret for ka=8m and 0 < z\ a2 < 1 44
A3b (p)ret for ka = 8w and 1 < z\/a? < 10 45
ASc (0)res for ka=8m and 0 < z\ a2 < 1 46
A3d (0)rei for ka=8m and 1 < z\[a% < 10 47
Ada (p)rei for ka =107 and 0 << zA\[a? < 1 43
Adb (p)rer for ka =107 and 1 < z\/a?® < 10 49
Adc (@) ret for ka =107 and 0 < z\/a?2 < 1 50
Add (0),, for ka= 107 and 1 < z\/a2 < 10 51
Aba (P)ret tor ka =157 and 0 < z\a? < 1 52
A5b (p)re tor ka =157 and 1 < z\a? < 10 53
Abc {0)re; for ka =157 and 0 < zA\ /a2 < 1 54
Abd {0)res for ka =157 and 1 < z\ /a2 < 10 55
Aba (p)ret for ka =207 and 0 < zA/a? < 1 56
A6b (p)ret for ka =207 and 1 < z\/a2 < 10 57
A6c (0)re for ka =20 and 0 < z\/a? < 1 58
A6d (0) re; for ka =207 and 1 < zA\/a? < 10 59
ATa (D)ret tor ka =307 and 0 < z\ /a2 < 1 60
A'7Tb {p)ret for ka =307 and 1 < z2\/a® < 10 61
ATc (0)rer for ka = 307 and 0 < zA/a® < 1 62
A7d (0)ret for ka =307 and 1 < z\/a? < 10 63
ABa {p)rei for ka =40m and 0 < z2\Ja2 < 1 64
A8b (P)ret for ka = 407 and 1 < z\/a? < 10 65
A8 {@)ret tor ka =40 and U < zA/a? < 1 66
A8d (8)re1 for ka =40 and 1 < z\a? < 10 67
A9a {(p)ret for ka =607 and 0 < z\fa2 < 1 68
A9b {p)re1 for ka =607 and 1 < z\/a® < 10 69
A9c (8)re1 for ka = 60 and 0 < z\/a? < 1 70
A9d (@) rer for ka =60m and 1 < z2M/a? < 10 71
Al0a (p)ret for ka =807 and 0 < z\a? < 1 72
Al0b (p)ret for ka =807 and 1 < z\/a? < 10 73
Al0c (8)rer for ka =807 and 0 < zA\/a® < 1 74
Alod (8) et for ka = 80w and 1 < z\/a? < 10 75
Alla (p)ret for ka = 1007 and 0 < zA/a? < 1 76
Allb (p)ret for ka =100 and 1 < z\/a? < 10 77
Allc (0)rer for ka = 1007 and 0 < z\ja?2 < 1 78
Alld (8)ret for ka = 1007 and 1 < z)\/a® <190 79

35
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V. A. DEL GROSSO

TABLE A1a

(P)ra for ka=dm and U < z2\ja? < 1

a=0.50 cm A=0.25cm 0<z=<1lcm
2
z\/a {P)ret z\/a? (D)ret zZA/a? (p)ret
L005 | +941776 400 | .340
.010 | +939659 +00 | .345 :g;if S; :gg J6xo *233315 oo
.015 | +937451 400 | .350 | +872756 +00 | .685 183530 100
1020 | +935168 500 | .355 | +871318 +00 | .690 | +8324 0
«025 | +932826 +00 «36C | +869863 +00 -695 ‘+8325:’)gf +og
.030 | +930443 +00 .365 | +868394 +00 700 | +832522 *oo
1035 | 4928034 400 | 1370 | 1866915 300 | .705 | +832522 400
.040 | +925618 +00 | .375 | +865431 +00 | .710 | +832507  +00
.045 | +923210 +00 .320 | +863946  +00 2715 | +832475 +oo
1050 | +920827 +00 | .385 | +862464 300 | .720 | +832426 400
:055 | +918483 400 | (390 | +860990 400 ‘755 | 4832358 400
2065 | 4913974 100 | “00 | 1850078 400 | o730 | +8353e3  +00
1070 | 911838 100 | 405 | 1806647 100 | 740 | va9 o950 100
2075 | 1909780 soo | :495 | 1850547 100 | 743 | rB3z0se  +oo
‘080 | 1007838 400 | 415 | 1853834 100 | oso | toa1883 o0
1085 | 1906001 100 | [420 | +832498 s00 | uoe | I53iT8  too
2090 | 904279 100 | 7425 | 1851173 400 | 760 | 1831313 +00
1005 | +902679 +00 | .430 | 1840881 400 | 765 | + Yoty Toe
.100 | +901204 +00 | .435 | 4848624 +00 | .770 Tas1oTT 400
1105 | +899856 00 | .440 | 1847405 400 | . *830818  +00
-110 | +89863¢  +00 | .445 | 4846227  +00 ‘Tio | 163033 100
. +897544 +00 | 450 * :
2120 | +896577 +00 | .455 :g:gggg o0 | (785 | iszo002  +00
125 | 4895733 400 | (460 | 1842948 s00 | [oo0 | +828551  +00
120 | toos00s  voo | cdeo | +Bd20d6 400 [ 795 | 4829176 400
‘130 | 1591387  soo | :aes | ssa1941 400 | .800 | +828778  +00
‘1io | teoaass  voo | 470 | #8408 +o0 [ .s05 | +828357 400
‘140 | Teoadrs 100 | 475 | +840073 400 | .g10 | 4827913  +00
P1a5 | Teoatsa  se0 | iso | +839209 400 | .815 | 4827445 400
1155 | +892914 400 | .490 | 4837626 100 | ‘oio | *82698¢  +00
1160 | 4892749 400 | 495 | 1836906 s00 | oo | ¥526443 490
1165 | 1892647 +00 | 500 | +836233 s00 | ‘oag | 1823909 100
1170 | +892600 400 | 1505 | +835608 400 | ‘oug | Toaaaos  *00
.175 | +892597 +00 | .510 | +835028 +00 | ° 840 | 1824775  +00
‘180 +892630  +00 515 | +834495 400 .845 | +824176 +00
‘185 | +892687 400 | .520 | +834008 so0 | ‘500 | *823556  +00
1190 | +892760 400 | .525 | +833560 00 | ‘oo | +822915 400
{195 | +892840 400 | .530 | +833157 00 | 580 | *822255  +00
1200 | 4892918 400 | .535 | +832796 400 | 583 | #821875  +00
1205 | +892986 +00 | .540 | +832473 00 | ‘570 | *820877  +00
1210 | +893035 +00 | .545 | 4832190 +00 | 'oug | 820159 +00
1210 | ees03s  v00 | 545 | +832190  +00 | .880 | +819424 400
‘220 | 1893050 100 | -355 | 3831730 yoo | 583 | +B18671  +00
1225 | 1893002 +00 | 360 | +831551 so00 | 899 | 817902  +00
‘230 | 1892910 100 | .565 | +831404 400 | 595 | +817116  +00
.235 | 4892768 +00 | -570 | +831287  +00 "g"e 816314 +00
240 | 4892573 400 | 575 | +831197 +00| ° (1)5 +815498  +00
(245 | 1892315 s+00 | .580 | +831133 400 | 210 | +814667  +00
1250 | 1892004 400 | .585 | +831093 400 | 218 | +813822  +00
255 | 1891626 100 | .590 | +831075 +oo | 920 | +812963  +00
1260 | +891183 500 | .595 | +831078 400 | 225 | +812092  +00
269 1930 | +811209 +00
« 268 +890672 +00 -600 +831098  +00
1270 | 1890094 300 | 605 | +831135 +00 | 233 | +810315  +00
275 | 1889448 400 | .610 | +831186 +00 | ‘Deo | 1302410  +00
1280 | +888734 +00 | .615 | +831249 400 | ‘Doo | +808495  +00
1285 | 1887953 00 | .620 | +831323 400 | 329 | ¥807571  +00
1200 | 1887106 400 | .625 | +831405 400 | °395 | +806638  +00
205 | 1886196 +00 | .630 | +831494 400 | 3&3 | +80SGST  +00
2255 | rac1o6 400 | 830 | tedlses teg| 295 | #8os7as 400
1305 | 1884120 +00 | .640 | +831685 oo | 270 | ¥803793 400
2310 | +883101 400 | .645 | +831784 400 | ‘or> | 802832 +00
315 | +881958 400 | .650 | +831882 400 | 550 | *B01866 - +00
320 | +880765 400 | 655 | +831979 400 | ‘583 | ¥800894  +00
.325 +879524 +00 660 +832071 +00 +990 +799919 +00
2330 | +878241 400 | .665 | +832160 400 | 1 00> | 798940  +00
7335 | 4876918 400 | 670 | +832241 oo | 1000 | *797938  +00
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TaBrv A1B

(P)ret for ka=4dar and 1 < z\/a?2 < 10

a=0.50cm A=0.25cm 1<z=<10cm

z\a? (D)ret z\a? (P)ret z\a? (P)ret

1,00 | +797958 +00 ]| 4,05 | +626537 +00 7.05 | +413315 +00
1,05 | +788117 +00 4,10 | +621882 +00 7.10 | +410815 +00
1,10 +77862°F +00 4,15 +617255 +00 7.15 | +408342 +00
1,15 | +769949 +00 | 4.20 | +612658  +00 7.20 | +405895 +00
1,20 | +762422 +00 | 4.25 | +608091 +00 | 7.25 | +403475 +00
1,25 | +756249 +00 | 4,30 | +603558 +00 7.30 | +401081 00
1,30 | +751508 +00 | 4,35 | +599058 +00 7,35 | +398713 +00
1.35 | 4748179 +00 | 4,40 | +594594 400 ] 7.40 | +396370 +00
1,40 | 4+746164 +00 | 4,45 | +590166 +00 | 7.45 | +394052  +00
1.45 | +745310 +00 | 4.50 | +585776 +00 | 7.50 | +391759  +00
1.50 | 4745435 +00 | 4.55 | +581423 +00 7.55 | +389490  +00
1.55 | +746343 +00 | 4.60 | +577110 +00| 7,60 | +387245 +00
1.60 +747840 +00 4,65 +572836 +00 7.65 | +385023 +00
1,65 | 4749745 +00 | 4.70 | +568602 +00 | 7,70 | +382825 +00
1,70 | +751891 +00 | 4.75 | +564409 +00 | 7.75 | +380650  +00 .
1,75 | +754137 +00 | 4.80 | +560256 +00 | 7.80 | +378497  +00
1.80 | +756362 +00 | 4.85 | +556145 +00 | 7.85 | +376367 +00
1.85 | +758465 +00 | 4.90 | +552074 +00| 7.90 | +374259  +00
1.90 | +760367 +00 | 4,95 | +548045 +00 | 7.95 | +372173 +00
1,95 | 4762008 +00 | 5,00 | +544058 +00] 8.00 | +370108 +00
2,00 | +763346 +00 | 5,05 | +540111 +00} 8.05 | +368065 +00
2,05 | 4764345 +00 | 5,10 | +536207 +00| 8.10 | +366042 +00
2,10 | +764988 +00 | 5,15 | +532343 +00| &.15 | +364040 +00
2.15 | 4765265 +00 | 5.20 | +528521 +00 | 8.20 | +362058 +00
2,20 | +765173 +00 | 5.25 | +524740 +00 8.25 | +360096  +00
2.25 | +764715 +00 | 5,30 | +521000 +00 | 8,30 | +358154 +00
2,30 | +763900 +00 | 5,35 | +517301 +00 8,35 | +356231  +00
2.35 | +762740 +00 | 5,40 | +513642 +00 | 8.40 | 4354328 +00
2.40 | +761249 +00 | 5,45 | +510024 +00 | 8.45 | +352443 +00
2,45 +759444 +00 5,50 +506445 +00 8,50 | +350577 +00
2,50 | +757342 +00 | 5,55 | +502906 +00 | 8.55 | +348730  +00
2.55 | +754961 +00 | 5,60 | +499407 +00 | 8.60 | +346901  +00
2,60 | +752320 +00 5,65 | +495946 +00 8,65 | +345090 +00
2,65 | +749438 +00 5,70 | +492524  +00 8.70 | +343296  +00
2,70 | +746334 +00 5,75 +489141  +00 8.75 | +341520 +00
2,75 | +743024 +00 5,80 +485795  +00 8.80 | +339761 +00
2,80 | +739527 +00 5,85 +482487 +00 8,85 | +338020 +00
2,85 | +735858 +00 5,90 +479216 . +00 8,90 | +336295 +00
2.90 | +732034 +00 | 5.95 | +475982 +00 | $.95 | +334586  +00
2.95 +728071 +00 6,00 +472785 +00 9,00 +332894 +00
3,00 | +723981 +00 6,05 +469623  +00 9,05 | +331218 +00
3.05 | +719780 +00 | 6,10 | +466497 +00] 9,10 | +329558 +00
3,10 | +715478 +00 | 6.15 | +463406 +00 | o,15 | +327914 +00
3.15 | 4711089 +00 6,20 | +460350 +00 9.20 | +326285 +00
3.20 | 4706623 +00 | 6.25 | +457328 +00 | 9.25 | +324671 +00
3.25 | +702090 +00 | 6.30 | +454340 +00 | 9,30 | +323073 +00
3,30 | +697500 +00 | 6.35 | +451386 +00 | 9,35 | +321489 +00
3,35 | +692863 +00 | 6.40 | +aasdes5 +00 | .40 | +319920  +00
3,40 | +688186 +00 6.45 | +445576 +00 9,45 | +318366 +00
3,45 | +683476 +00 | 6.50 | +442720 +00 | 9.50 | +316826  +00
3,50 | +678742 +00 6,55 +439895  +00 9.55 | +315300 +00
3.55 | +673989 +00 6,60 +437102 +00 9,60 | +313788 +00
3.60 | +669223 +00 6,65 +434341 +00 |} 9.65 | +312289 +00
3,65 | +664450 +00 6.70 | +431609 +00 | 9.70 | +310805  +00
3.70 | +659676 +00 6.75 | +428908 +u0 | 9.75 | 4309334  +00
3,75 | +654904 +00 6,80 | +426237 +00 9,80 | +307876 +00
3.80 | +650138 +00 6,85 +423595  +00 9.85 | +306431 +00
3.85 | +645383 +00 6490 +420983 +00 9,90 | +304999 +00
3,90 | +640643 +00 6.95 +418399  +00 9,95 | +303579 +00
3,95 | +635820  +N0 7.00 | +415843 +00 | 10,00 | +3021 73  +00
4,00 | +631217 +00
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V. A. DEL GROSSO -

TABLE A1cC

(Ve forka=4mand 0 < z\a? < 1

a=0.50 cm A=025cm O0<zslcm
z\a? {O)ret z\a? (0)rer z\/a? (0)rer
| -

.005 | +804258 - -01 | .340 | +168395 +00 .675 | +213609  +00
.010 | +829670 -01 | .345 | +170084 +00 .680 | +214806 +00
.015 | +853771 -01 | ,350 | +171709 +00 .685 | +216035 +00
.020 | +876457 -01 | .355 | +#173270 +00 .690 | +217294 +00
.025 | +897643 -01 | .360 | +174765 +00 .695 | +218583  +00
.030 | +917267 -01 .3€5 | +176192  +00 .700 | +219900 +00
.035 | +935286 -01 | ,370 | +177551 +00 .705 | 4221245 +00
.,040 | +951680 -01 I 375 | +178840 +00 .710 | +222616 +00
. 045 +966449 ~01 .380 | +180061 +00 +715 | +224012 +00
.050 | +979611 -01 | 335 | 4181213 +00 .720 | +225432 400
.055 | +991207 -01 .390 | +182297  +00 .725 | +226874 +00
.060 [ +100129 +00 | ,395 | +183313 +00 .730 | +228337 +00
.065 | +100995 +00 | _400 | +184264 +00 .735 | +229820 +00
.070 [ +101726 +00 | 405 | +185150 +00 .740 | 4231322  +00
.075 | +102333  +00 | .410 | +185973 +00 .745 | +232840 +00
.080 | +102828 +00 | ,415 [ +186735 +00 .750 | +234375  +00
. 085 +103223 +00 <420 | +187438 +00 .755 | +235924 +00
.090 | +103532 400 | ,425 | +188086 +00 .760 | +237486  +00
.095 | +103768 400 | ,430 | +188680 +00 .765 | +239060  +00
.100 | +103948 +00 .435 | 4189223 +00 ,770 | +240644 +00
.105 | +104084 400 | 440 | 4189719 +00 775 | +242238  +00
.110 | +104192 400 | ,445 | +190170 +00 .780 | +243839  +00
.115 | +104286 +00 | _450 | +4190580 +00 .785 | +245447  +00
.120 | +104381 +00 455 | $190952 +00 .790 | +247060 +00
.125 | +104490 +00 ] ,460 | +191289 +00 .795 | +248678  +00
.130 | 4104626 +00 | 465 | +191596 +00 | ,.800 | +250298 +00
.135 | +104801  +00 | ,470 | +191875 400 .805 | +251919  +00
.140 | +105027 +00 | ,475 | 4192130 +00 .810 | +253541  +00
.145 | +105313 400 | ,480 | +192365 +00 .815 | +255162  +00
.150 | +105669  +00 | ,485 | 4192584 +00 .820 | +256781  +00
.155 | +#106103 +00 | ,490 | +192789 +00 .825 | +258397  +00
.160 | +#106621 +00 | 4905 | +192984 +00 .830 | +260009  +00
.165 | +107229 +00 | ,500 | +193173 +00 ,835 | +261615 +00
,170 | #107932 +00 |} ,505 | +193359 +00 +840 | +263215 +00
L175 | 4108733  +00 | .510 | +193546 400 .845 | +264807 ~ +00
.180 | +109634 +00 | ,515 |+193736 +00 .850 | +266391  +00
. 185 +110636 +00 .520 | +193932 +00 .855 | +267965 +00
.190 | +111739 +00 .525 | 4194138 +00 .860 | +269529 +00
L1905 | +112942 400 | ,530 |+194357 +00 .865 | $271082  +00
.200 | +114244 +00 | .535 |+194590 +00 .870 | +272623 +00
.205 | +115641 +00 | ,540 | +194841 +00 .875 | +274151  +00
+210 | +117130 +00 | .545 | +195113 400 .880 | +275664  +00
.215 | +118706 +00 | ,550 | +195406 +00 .885 | +277164  +00
.220 +120366 +00 «955 | +195724 +00 .890 +278647 +00
.225 | +122103 +00 | .960 | +196068 +00 .895 | +280115 +00
.230 | +123912 +00 | .56% | +196441  +00 .966 | +281566  +00
.235 | +125786 +00 | .570 | +196844  +00 .905 | +282999  +00
.240 | +#127719 400 | .575 | +197278  +00 .910 | +284415 +00
.245 | 4129705 +00 | .580 | +197745  +00 .915 | +285811  +00
.250 | +131736 +00 | .585 | +198245  +00 +920 | +287188 +00
.255 | +133805 +00 | .590 | +198781  +00 .925 | +288546  +00
.260 | +135905 +00 | .595 | +199353  +00 +930 | +289883  +00
.265 | 4138029 +00 | .600 | +199961 +00 | .,935 | 4291199 +00
«270 | +140169 +00 | .605 | +200607  +00 «940 | +292494  +00
.275 | +142320 +00 | .610 | +201291 +00 | .945 | +293768  +00
.280 | ‘+144474 +00 | .615 | +202012  +00 050 | +295019  +00
.285 | +146624 +00 | .620 | +202772 +00 .955 | +296248  +00
.280 | +148764 +00 | .625 | +203571 +00 | [9go | 4207454  +00.
.295 | +150888 400 | .630 | +204407 +00 .965 | +298638 +00
300 | +#152990 +00 | .635 | 4205283 400 .870 | +299797  +00
.305 | +155064 +00 | .640 | +206196 +00 .975 | +300934  +00
.310 | +157104 +00 | ,.645 | +207146 +00 ,980 | +302047 +00
.315 | 4159106 +00 | .650 | +208134 +00 .985 | +303135  +00
.320 | +161066 +00 | ,655 | +209159 +00 ,990 [ +304200 +00
.325 | +162878 +00 | .660 | 4210219 +00 .995 | +305240  +00
+330 | +164839 400 | ,665 | +211315 +00 | 1,000 | +306257 +00
.335 | +166646 +00 | ,670 | +212445 +00
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TABLE A1D

(0)rer for ka =4 and 1 < z\a® = 10

a=0.50 cm A=0.25cm 1<z=<10cm
2\ /a? (0) et z\a? (0)rer z\a? (0)ret
1,00 | +306257 +00 | 4,05 | +843341 +00 | 7.05| +113172 +01
1,05 | +315078 +00 | 4,10 | +850930 +00 | 7,10 | +113466 +01
1,10 | +321538 +00 | 4,15 | +858380 +00 | 7.15] +113756 +01
1,15 | +325890 +00 | 4,20 | +865694 +00 | 7.20| +114043 +01
1.20 | +328530 +00 | 4.25 | +872874 400 | 7.25 | +114325 +01
1.25 | +329931 +00 | 4,30 | +879924 100 | 7,30| +114605 +01
1,30 | +#330591 +00 | 4,35 | +886847 +00 ] 7.35| +114880 401
1.35 | +330984 +00 ] 4,40 | +893645 +00 | 7.40| +115153 +01
1,40 | +331529 +00 | 4,45 | +900321 400} 7,45 | +#115421 +01
1.45 | +332568 +00 | 4.50 | +906879 +00 ] 7.50 | +115687  +01
1.50 | '+334358 +00 | 4.55 | +913320 +00 ] 7.55 1 +115948 401
1.55 | +337074 +00 | 4.60 | +919647 +00)] 7.60| +116208 +01
1,60 | +340817 +00 | 4,65 | +925863 +00| 7.65| +116464 +01
1,65 | +345626 +00 | 4,70 | +931971 +00)} 7.70| +116716 +01
1.70 | +351491 +00 ] 4.75 | 4937972 +00 | 7.75| +116966  +01
1,75 | +358367 +00 | 4.80 | +943870 +00| 7.80| +#117213 +01
1.80 | +366185 +00 | 4,85 | +949667 +00 ]| 7.85 | +117456  +01
1.85 | +374859 +00 | 4,00 | +955364 +00 | 7.90| +117697 01
1.90 | +384297 +00 | 4,95 | 4960965 +00 | 7.95| +117935 401
1.95 | 4394403 +00 } 5,00 | +966471 +00 8,00 | +118170 401
2.00 | +405084 +00 | 5,05 | +971885 +00 8.05| 118402 +01
2,05 | +416249 +00 1 5,10 | +977209 +00 | 8.10| +118632 - +01
2,10 | +427816  +00 5,15 | 4982444 +00 8,15 | +118859 +01
2.15 | +439708 +00 | 5,20 | +987593 +00 | 8.20| +119083 401
2.20 | +451853 400 | 5,25 | 4+992658 +00 | 8.25| +119305 +01
2,25 | +464190 400 | 5,30 | +997640 +00 | 8.30| +119524 +01
2.3C | +476663 +00 | 5,35 | +100254 +01 | 8.35| +119741 +01
2,35 | +489221 +00 | 5,40 | +100736 +01 | 8.40 ] +119956  +01
2.40 | +501823 +00 | 5,45 | 4102211 +01 | 8.45 | +120168 +01
2,45 | +514430 +00 | 5,50 | +101678 +01 | 8,50 | +120377  +01
2,50 | +527010 +00 | 5,55 | +102138 +01 | B.55| +120584  +01
2,55 | +539534 +00 | 5,60 | +102590 +01 | 8.60 | +120789  +01
2.60 | +551878 400 | 5,65 | +103036 +01 | B.65 | +120992  +01
2,65 |{ +564323 +00 | 5,70 | +103474 +01 | 8.70| +121193  +01
2,70 | 576548 +00 5,75 | +103906 +01 8,75 +121391 +01
2,75 +588644 +00 5,80 +104331 +01 8,80 +121587 +01
2.80 | +600585 +00 | 5,85 | +104750 +01 | 8.85 | +121781  +01
2.85 | +612392 +00 5.90 | +105162 +01 8.90 { +121973 401
2,90 | +624026 400 | 5,95 | +105568 +01 | 8.95 | 4122163  +01
2,95 | +635493  +00 | g 00 | +105969 +01 | 9.00 | +122351 +01
3,00 | +646786 +00 | .05 | +106363 +01 | 9.05 | +122537 401
3,05 | #657902 +00{ 6,10 | +106751 +01 | 9.10 | +12272% +01
3.10 | +668839 +00 | ¢,15 | +107134 +01 | 9.15| +122903 +01
3.15 | +679594 +00 | g.20 | +107511 +01 | 9.20 | +123083 401
3.20 | +690167  +00 | o"55 | 4707883 +01 | 9.25 | +123261  +01
3.25 | 4700557  +00 | gi30 | 4108249 401 | 9.30 | +123438 +01
3.30 | +710766 400 | ¢ 35 | 4108610 +01 | 3.35 | +123613 <01
3.35 [ +720794 +00 6,40 | +108966  +0i 9,40 +123785 +01
3,40 | +730641 400 | &' o | 100317 401 | 9.45| +123957  +01
3.45 ( +740311 400 | g 50 | +109663 +01 | 9.50 | +124126 +01
3.50 | +749804 +00 | ¢ 55 | 4110004 +01 | 9.55 | +124294 +01
3.55 | +759128 400 | g g | 4110341 401 | 9.60| +124460 +01
3.60 | +768271  +00 | ¢ g5 | 4110673 +01| 9.55| +124624 +01
3,65 | +777250 +00 | g 79 | 4111000 +01 | 9.70 | +124787 01
3.70 | +786062 +00 | ¢ 75 | 4111323 +01 | ©0.75| +124948 +01!
3.75 | +784711 +00 | g'g5 | 4111642 +01| 9.80| +125108 +01
3.80 | +803200 +00{ g g5 | 4111956 +01 [ 9.85| +125266 +01
3,85 +811531 +00 | 6,90 | +112266 +01 2,80 +125422 401
3.90 +819707 +00| ¢ 95 +112572 401 9,95 +125577 +01
3.95 +827733 +00] 7,00 +112874 +01 { 10,00 +125731 +01
4,00 | +835609 +00
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V. A. DEL GROSSO

TABLE A2a

(p)ret for ka =61 and 0 < z\fa? < 1

a=0.75cm A=0.25cm 0.01125 < z2=<225cm

z\/a? (p)ret z\a? (p)ret z\/a? (p)ret

« 005 +950631 +00 « 349 +871840 +00 .675 | +821593 +00
.010 | +947740 +00 .345 +870243  +00 .680 | +820749 +00
+015 +944694 +00 350 +868708 +00 +685 | +819958 +00
.020 +941607  +00 »355 +867248  +00 .690 | +819222  +00
.025 +938593 +00 <360 +865876 +00 .695 | +818541 +00
+030 +935757 +00 . 365 +864601 +00 .700 | +817915 +00
. 035 +933187 +00 +370 +863431 +00 .705 | +817344 +00
.040 | +930851 +00 .375 +862371  +00 710 | +816827 +00
. 045 +929094 +00 +38 +861425 +00 715 [ +816364 +00
. 050 +927632 +00 . 385 +860594 +00 «720 | +815955 +00
.055 +926560  +00 399 | +859878  +00 .725 | +815597  +00
.060 | 4925846  +00 .395 +859274  +00 .730 | +815286  +ULUL
+065 +925440 +00 .400 +858778 +00 +735 | +815030 +00
«070 | +925277  +00 .405 | +8583R4  +00 | .740 | +814819  +00
L 075 +925281 +00 <410 +858086 +00 +745 | +814652 +00
.080 | +925372 +00 .415 +857874  +00 .750 | +814528  +00
.085 +925470 +00 +420. | +857739 +00 +755 | +814444 +00
« 090 +925500 +00 «425 +857671 +00 .760 | +814399 +00
.095 | +925393 +00 | .430 | +857660  +00 .765 | +814390 +00
100 +925097 +00 .435 +857695 +00 .770 | +814414 +00
<105 | +924567 +00 | .440 | +857764 +00| 775 | +814468  +00
<110 +923779 +00 .445 +857856 +00 +780 | +814550 +00
.115 +922719 +00 .450 r857959 +00 .785 | +814657 +uy
«120 +921391 +00 .455 +858064 +00 .790 | +814787 +00
.125 +919811 +00 .460 +858160 +00 .795 | +814936 ~u0
130 +918006 +00 .465 +858237 +00 .800 +815103 +00
135 +916014  +00 470 | +858286  +00 .805 | +815283  +00
+140 +913880 +00 <475 +858299 +00 .810 | +815475 +00
.145 +911653  +00 480 | +858268  +00 .815 | +815676  +00
130 +909386 +00 +485 +858185 +00 .820 | +815884 +00
155 +907129 +00 +490 +858047 +00 .825 | +816095 +00
.160 | +904934 +00 | ,495 | +857846 +00 | .830 | +816308  +00
.165 +902844  +00 .500 | +857580  +00 .835 | +816519 +00
170 | +9008Y8  +00 .505 | +857245 +00 .840 | +816727 +00
.175 | +899130 +00 .310 | +856839  +00 .845 | +816930 +00
.180 | +897562  +00 .515 | +856361  +00 ,850 | +817125  +00
.185 | +896209 +00 | .520 | +855809  +00 | _ 855 | +817310 +uu
.190 | +895078 400 | .525 | +855184  +00 .860 | +817484  +00
+195 +894166 +00 «530 +854487 +00, .865 | +817644 +00
200 +893464 +00 «535 +853720 +00; +870 { +817788 +00
205 +892955 +00 <540 +852885 +00 .875 | +817916 +00
,210 +892617 +UV + 545 +851985 +90 .880 | +818026 +00
<215 +892422 +00 <550 +851024 +00 .885 +818116 +00
«220 +892340 +00 « 955 +8500():1 +00 .890 +818184 +00
.225 | +892339  +0Q | +260 | +848932  +00 | gg95 | 4818230 +00
<230 | +8v2384 +00 | .565 | +847810 +00 1 909 | +818253 +00
.235 | +892444  +00 «370 | +846646  +UU .905 | +818251  +00
7240 | +892487 +00 | .575 | +845443  +00.| 919 | 4818224 +00
.245 | +892484  +00 .580 | +844207 +00 .915 | +818171  +00
+250 +892408 400 .58% +842944  +00 .920 | +818090 +00
.255 | +892237 +00 | .590 | +841660 +00 | 995 | 4817983  +00
+260 +891952 +00 +595 +840359 +00 +930 | +817847 +00
.265 +891540  +00 «800 +839049  +00 .935 | +817682  +00
w270 +890990 +00 « 605 +837735 +00 .940 | +817489 +00
«275 +890296 +00 .610 +836422 +00 .945 | ' +817267 +00
.280 | +889458 +00 | ,615 | +83511% 00 | 950 | +817015 +00
«285 +888478 +00 .620 +833820 +00 .955 | +816734 +00
290 +887362 +00 .625 +832542 +00 ;960 | +816423 +00
+295 +886119  +00 -630 +831285 +00 .965 | +816083  +00
« 300 +884763 +00 +635 +830055 +00 .970 | +815714 +00
.305 +883307 +00 «640 +828855 +00. .975 +815316 +00
.310 +881768 +00 .645 +827689 +00 .980 +814889 +00
.315 +880165 +00 650 +826561 +00 .985 | +814433 +00
.320 +878515  +00 655 +825474  +00 .990 | +813949  +00
3253 +876839 +00 «660 +824432 +00 ,995 | +813437 +00
*«330- | +875155 +00 +665 +823436 +00 | 1,000 | +812898 +00
.325 +873483  +00 .670 +822489  +00
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TABLE A2B
(p)ret for ka =6 and 1 < z\/a? < 10

a=0.75cm A=0.25cm 225<z2<225cm

z\a? (D)ret 2\a? (D)ret z\ /a2 (pP)ret

1,00 | +812898 +00 | 4,05 | +631695 +00 | 7.05 | +415428 +00
1,05 | +806133 +00 | 4,10 | +626981 +00 7,10 | +412898  +00
1,10 | +797400 +00 | 4,15 | +622294 +00 7.15 | +410395  +00
1,15 | +787564 +00 | 4,20 | +617634  +00 7.20 | +407920 +00
1,20 | +777490 +00 | 4,25 | +613005 +00 | 7.25 | +405472 400
1.25 | +767919 +00 | 4,30 | +608407 +00 | 7.30 | +403050  +00
1,30 | +759412 400 | 4,35 | +603843 +00 | 7.35 | +400655  +00
1,35 | +752336 +U0 4,40 +599313 +00 7.40 | +398285 +00
1,40 | +746869  +00 | 4 45 | +594820 +00 | 7.45 | +395941 +00
1,45 | +#743036  +00 | 4,50 | +590364 +00 | 7.50 | +393622 400
1,50 | +740743 +00 | 4,55 | +585946 +00 | 7,55 | +391328 400
1,55 | +739817  +00 | 4,60 | +581567 +00 | 7.60 | +389058 +00
1,60 | +740039  +00 | 4,65 | +577228 +00 | 7.65 | +386812 +00
1.65 | +741171 +00 | 4,70 | +572929 +00 | 7,70 | +384590 +00
1,70 | +742978 +00 | 4,75 | +568671 +00 | 7,75 | +382392 +00
1,75 | +745241 +00 | 4.80 | +564454 +00 | 7.80 | +380216 +00
1,80 | +747765 +00 | 4,85 | +560279 +00 | 7.85 4378063 +00
1.85 | +750383  +00 4,90 | +556146 +00 7.90 | +375933  +00
1,90 | +752957 400 | 4,95 | +552054 +00 7.95 | +373825 +00
1,95 | +755376 +00 | 5,00 | +548005 +00 | 8.00 | +371739 400
2,00 | 4757554 +00 | 5,05 | +543998 +00 8,05 | +369674 +00
2,05 | 4759428 400 | 5,10 | +540033 +00 | 8.10 | +367630 +00
2,10 | +760952 +00 } 5,15 | +536110 +00 | 8,15 | +365608 +00
2,15 | +762096 +00 | 5,20 | +532230 +vu 8.20 | +363606 +00
2,20 | +762844 400 | 5 25 | 4528391 +00 | 8.25 | +361625 +00
2.25 | +763188 +00 | 5,30 | +524594 +00 | 8,30 | +359663  +00
2.30 | +763131 +00 ] 5,35 | +520838 +00 | 8,35 | +357721 400
2,35 | +762680 +00 | 5,40 | +517124 +00 | 8.40Q | 4355799  +00
2.40 | +761846 +00 | 5,45 | +513451 400 | 8.45 | +353897 +00
2.45 | +760647 +00 | 5,50 | +509819 +00 | 8,50 | +352013 +00
2.50 | +759099 +00 | 5.55 | +506228 +00 | 8.55 | +350148 +00
2.55 | +757224 +00 | 5,60 | +502677 +00 | 8.60 | +348301 +00
2,60 | +755040 +00 5,65 | +499165 +00 8,65 | +346473 +00
2,65 | +752569  +00 5,70 | +495693 +00 8.70 | +344663 +00
2.70 | +749832 +00 | 5,75 | +492261 +00 | 8.75 | +342870  +00
2,75 +746850 +00 5,80 +488867 +00 8.80 +341095 +00
2.80 +743643 +00 5.85 +485511 +00 8,85 | +339337 +00
2,85 | +740230 +00 | 5,90 | +482194 +00 | 8.90 | +337597 +00
2,90 | +736629 +00 ] 5,95 | +478914 +00| 8.95 | +335873  +00
2.95 | +732859 +00 | 6,00 | +475671 +00 | 9.00 i +334165 +00
3,00 | +728936 +00 | 6,05 | +472466 +00 | 9.05 | +332474 +00
3.05 | +724875 +00 | 6,10 | +469296 +00| 9.10 | +330800 +00
3,10 | +720693 +00 ]| 6.15 | +466163 +00{ 9.15 | +329141 +00
3.15 +716402 +00 6,20 +463065 +00 9,20 +327498 +00
3.20 | 4712015  +U0 | §.25 | +460002 +00 | 9.25 | +325870  +00
3.25 | 4707545 100 ] 6.30 | +456974 +00 | 9.30| +324258 +00
3,30 | +703003 +u0 | 6,35 | +453980 +00 ] 9.35 | +322661  +00
3.35 +698400 +00 | 6.40 | +451020 +00 9,40 | +321078 +00
3,40 | +693744 +00| 6.45 | +448094 +00 | 9.45 | +#319511  +00
3.45 | +689045 +00| 6,50 | +445200 +00] 9.50 | +317958  +00
3.50 | +684310 +00{ 6,55 | +442339 +00 | 9.55 | +316419  +00
3,55 | +679549 100 | 6,60 | +439510 +00| 9.60 | +314895  +00
3.60 | +674766 +00{ 6.65 | +436713 +00| 9.65 | +313384  +00
3,65 [ +669970 +00 | 6.70 | +433947 +00 | 9,70 | +311887 +00
3.70 | +665165 +00 | 6.75 | +431212 +00} 9.75 | 4310404 +00
3,75 | +660358 +00 | 6.80 | +428507 +00 | 9.80 | 4308934 +00
3.80 | +655552 +00| 6,85 | +425833 +00 9.85 | +307478  +00
3.85 | +650752 +00 | 6,80 | +423188 +00]| 9.,90.] +306035 +00
3.90 | +645963 +00 | 6.95 | +420573 +00] 9.95 | +304604  +00
3.95 +641189 +00 7,00 +417986 +00'] 10,00 | +303186 +00
4.00 | +636431 +00 AJ

41
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V. A. DEL GROSSO

TABLE A2c

(0)res for ka =67 and 0 < zA /a2 < 1

a=0.75cm A=0.25cm 001125 <2< 225¢cm

Z)\/a2 <0>rel z}\/az <0)rel 2)\/02 (0)rpl

. 005 +621369 -01 «340 +159788 +00 «675 +227971 +00
+.010 +648763 =01 . 345 +160621 +00 .680 | +228129 +00
.015 +671772 -01 «350 +161322 +00 +685 +228258. +00
.020 +690123 -01 +355 +161903 +00 +690 | +228365 +00
.025 +703867 -01 «360 +162378 +00 .695 | +228453 +00
.030 | +713363 -01 | .365 | +162760 +00 | .700 | +228528  +00
+035 +719238 =01 <370 +163067 +00 | .705 | +228595 +00
<040 +722334 -01 375 +163315 +00 +710 | +228658 +00
.045 +723635 =01 « 380 +163522 +00 715 +228722 +00
.050 | +724195 -01 | ,335 | +163706 +00 .720 | +228792 +00
. 055 +725061 =01 .390 +163882 +00 «725 | +228873 +00
«060 | +727201 -01 | 395 | +164069 +00 | .730 | +228968 +00
.065 +731451 ~01 .400 +164282 +00 «735 | +229081 +00
.070 +738460 -01 +405 +164535 +00 «740 +229216 +00
.075 +748675 -01 .410 +164843 +00 +745 | +229377 +00
.080 +762319 ~01 415 +165216 +00 «750. | +229567 +00
085 +779402 -01 «420 +165666 +00 +755 +229789 +00
~080 +799733 -01 .425 +166201 +00 .760 +230046 +00
.095 +822951 -01 .430 +166829 +00 765 +230340 +00
.100 +848554 -01 «435 +167554 +00 2770 +230674 +00
+105 +875941 -01 .440 +168380 +00 <775 +231050 +00
+110 +904445 -01 .445 +169310 +00 «780 +231470 +00
«115 +933374 -01 .450 +170343 +00 +785 +231934 +00
.120 +962044 =01 .455 +171480 +00 .790 +232444 +00
125 +989813 =01 | ,460 | +172716 +00 .795 | +#233002  +00
+130 +101610 +00 .465 +174050 +00 +800 +233608 +00
.135 +104043  +00 ] ,470 | +175475 +00 .805 | +234263 400
140 +106240 +00 .475 +176986 +00 .810 | +234966 +00
+145 +108176 +00 | ,480 | +178577 +00 .815 +235719 +00
.150 | +109836 +00 | .485 | +180239  +00 .820 | +236520 +00
.155 +111218 +00 .490 +181966 +00 +825 +237371 +00
160 +112331 +00 495 +183748 +00 .830 +238269 +00
.165 +113195 +00 .500 | +185576 +00 .835 +239215 +00
.170 +113840 +00 | .505 | +187442 +00 +840 | +240208 +00
.175 +114301 +00 +510 +189337 +00 +845 +241247 +00
. 180 +114622 +00 +«515 +191251 +00 .850 +242331 +00
. 185 +114849 +00 +520 +193175 +00 +855 +243458 +00
.190 +115028 +00 «525 +195100 +00 .860 +244628 +00
.195 +115208 +00 «530 +197017 +00 +865 +245839 +00
«200 +115431 +00 +«9535 +198919 +00 +870 +247089 +00
205 +115739 +00 + 540 +200796 +00 875 +248378 +Q0
«210 +116167 +00 « 545 +202641 +00 .880 +249702 +00
.215 +116744 +00 | ,550 | +204448 +00 .885 [ +251062 +00
.220 +117491 +00 « 995 +206209 +00 890 +252453 - +00
.225 +118423 +00 | .560 +207919 +00 .895 +253876 +00
.230 +119549 +00 ] .568 +209572 +00 .906-| +255329 +00
235 +120869 +00 «570 +211163 +00 905 +256808 +00
. 240 +122378 +00 «575 +212687 +00 910 | +258313 +00
.245 | +124064 +00 | .580 | +214142  +00 .915 | +259841  +00
.250 +125911 +00 +585 +215524 +00 920 +261391 +00
. 255 +127899 +00 .590 +216831 +00 .925 +262960 +00
+ 260 +130005 +00 +595 +218061 +00 +930 +264547 +00
.265 +132202 +00 « 600 +219213 +00 935 +266150 +00
«270 +134464 +00 +.605 +220286 +00 .940 +267766 +00
.275 | +136761  +00 | .610 | +221280 +00 2945 | +269395  +00
«280 +139067 +00 .615 +222197 +00 .950 +271033 +00
.285 +141355 +00 .620 +223037 +00 +955 +272680 +00
290 +143599 +00 .625 +223801 +00 +960 +274333 +00
295 +145774 +00 +630 +224492 +00 +965 +275991 +00
+300 +147861 +00 +635 +225113 +00 970 +277651 +00
+305 +149840 +00 .640 +225667 +00 975 +279313 +00
+310 +151696 +00 +645 +226156 +00 <980 +280974 +00
315 +153416 +00 .650 +226585 +00 ~985 +282633 +00
+320 +154992 +00 +655 +226957 +00 .990 | +284287 +00
+325 +156418 +00 «660 +227277 +00 .995 +285937 +00
+330 +157692 +00| .665 | +227550 +00 | 1,000 | +287579 +00
.335 | +158813  +00 | .670 | +227779  +00
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TABLE A2D

(@)ret for ka =67 and 1 < 2\ a? < 10

a=0.75cm A=0.25cm 225<2=<225cm

ZA/GZ <0) rel Z}\/GE (6) rel z’\lla2 <0> rel

1,00 | +287579 +00 | 4,05 | +839527 +00 7.05 | +113227 +01.
1,05 | +303327 400 | 4,10 | +847294 +00 7.10 | $113523 +01
1,10 | +317092 +00 | 4,15 | +854915 +00 7.15 | +113816 +01
1,15 | +328188 +00 | 4.20 | +862393 +00 7.30 | +114104 +01
1,20 | +336389 +00 | 4,25 | +869732 +00 | 7.25| +114389 +01
1.25 | +341836 +00 | 4,30 | +876935 +00 7,30} $114670 401
1.30 | +344934 +00 | 4.35 | +884005 +00 7.35| +114947 +01
1.35 | +346252 +00 | 4.40 | +890945 +00 7.40 | +115221 +01
1,40 | +346425 +00 | 4 .45 | +897757 +00 7.45 | +115492  +01
1.45 | +346075 +00 | 4,50 | +904446 +00 | 7.50 | +115759 +01
1.50 | +345756 +00 | 4.55 | +911014 +00 | 7.55| +116022 +01
1.55 | +345920 +00 | 4,60 | +917463 +00 7.60 | +116283 +01
1,60 | +346903 +00 | 4.65 | +923796 +00 | 7.65 | +116540 +01
1,65 | +348930 +00 | 4,70 | +930017 400 | 7.70| +116794 +01
1,70 | +352127 +00 | 4,75 | +936128 +00 ]| 7,75 | +117045 +01
1,75 | +356537 +00 4,80 | +942130 +00 7.801{ +117293 +01
1,80 | +362145 +00 | 4,85 | +948028 +00 7.85 | 4117538 +01
1,85 | +368888 +00 | 4,90 | +953823 +00 | 7.90] +117780 +01
1,90 | +376678 +00 | 4,95 | +959518 +00 | 7.95| +118019 +01
1.95 | +385410 +00 | 5,00 | +965115 +00 [ 8.00 | +118255 +01
2,00 +394971 +00 5,05 +970616 +00 8,05 +118489 +01
2,05 | +405247 +00 | 5 10 | +976023 +00 | 8.10 | +118719 +01
2,10 | +416131 400 | 5. 15 | +981340 +00 8,15 | +118947 +01
2,15 | +427520 +00 ] 5,20 | +986567 +00 | 8.20 | +119173 +01
2.20 | +439318 +00 5,25 | +991707 +00 8,25 | +119395 +01
2.25 | +451442 +00{ 5,30 | +996762 +00 | 8.30 | +119616 +01
2,30 +463814 +00 5.35 +100173 +01 8,35 +119833 +01
2.35 | +476366 +00 | 5,40 | +100662 +01 | 8.40 | +120048 +01
2,40 | +489041 +00 | 5.45 | +101144 +01 | 8.45 | +120261 +01
2.45 | +501785 +00 | 5,50 | +101617 +01 } 8,50 | +120472 +01
2.50 | +514554 +00 | 5,55 | +102083 +01 | 8.55] +120680 +01
2,55 | +527310 +00 5,60 | +102541 +01 8,60 | +120885 +01
2.60 | #540020 +00 ] 5,65 | +102992 +01 | 9.65 | +121089  +01
2.65 | +552655 +00 5,70 | +103436  +01 8,70 | +121290 +01
2,70 | +565192 +00 | 5)75 | 4103873 +01 | 8.75 | +121489  +01
2,75 | +577611 400 | 5,80 | +104303 +01 | 8.80 | +121686 +01
2.80 | +589896 +00 | 5.85 | +104727 +01 | 8.85| +121880 +01
2.85 | +602032 +00 5,90 | +105144 +01 8,90 | +122073 +01
2,90 | +614010 +00 | 5,95 | 4105555 +01 | 8.95 | +122263 +01
2,95 +625820 +00 6,00 | +105959 +01 9,00 +122452 +01
3,00 | +637454  +00 6,05 | +106358 401 9,05 | +122638 +01
3,05 | +648908 +00 | ¢,10 | +106750 +01 } .9.10 | +122823 401
3,10 | +660178 4001 ¢ 15 | 4107137 +01 | 9.15| +123005 +01
3.15 | +671261 +00 | .20 | +107518 +01 | 9.20 | +123186 +01
3.20 +682154 +00 6.25 +107893 +01 9,251 +123365 +01
3.25 | +692858 +00 | 6,30 | +108263 +01| 9.30| +123542 +01
3,30 | +703372 +00 | §,35 | +108628 +01| 9.35 | +123717 +01
3.35 +713697 +00 6,40 +108987 +01 9,40 +123890 +01
3,40 | +723833 +00 | .45 | +109341 +01 9,45 | +124062 +01
3,45 | +733783 +00 | 6,60 | +109691 +01 | 9.50( +124231 +01
3.50 | +743547 +00 ] 6,55 | +110035 +01 ) 9,55 | +124399 +01
3.55 | +753129 +00 | 6,60 | +110374 +01| 9.60| +124566 +01
3,60 | +762531 +00 | 6,65 | +110709 +01] 9.55( +124730 +01
3,65 | +771756 +00 | ¢ 70 | +111039 +01] 9.70| +124893  +01
3,70 | +780806 +00 | 6,75 | +111365 +01| 9.75 | -+125055 +01
3.75 | +789684 +00 6,80 +111686 +01 2.80 +125215  +01
3.80 | +798394 400 | 6,85 | +112002 +01 9.85 | +125373  +01
3.85 | +806938 +00 | 6,80 | +112315 +01| 9.90 | +125530 401
3,90 | +815320 400 ] 6.95 | +112623 +01] 9.95 | +125685 +01
3,95 | 4823544 400 ) 7,00 | +112927 +01 | 10,00 +125839  +01
4,00 | +831612 400,
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TABLE A3A
(p)rei for ka=8m and U < zA\/a? < 1

a=09cm A=0.225cm 0018=<:z:=<36cm
zA/a? (P)ret z\a? (P)ret zMa? (p)rer
.005 | +955955 +00 | .34 | +874537 +00 .675 | +831747  +00
.010 | 4952359 +00 | ,345 | +874635 +00 .680 | +830419  +00
.015 +948809 +00 +350 +874743 +00 .685 | +829092 +00
.020 | 4945707  +00 .355 | +874824  +00 .690 | +827771 400
+025 +943336 +00 360 +874844 +00 .695 | +826464 +00
.030 | +941814  +00 .365 | +874772  +00 .700 | +825175  +00
.035 | +941080 +00 .370 | +874582  +00 .705 | +823913  +00
.040 | +940918 +00 | ,375 | +874256 +00 .710 | +822681  +00
.045 | 4941020 +00 .230 | +873780  +00 »715 | +82148%  +00
.050 | +941053  +00 .385 | +873147  +00 .720 | +820329  +00
.055 | +940723  +00 .399 | +872355 +00 .725 | +819219  +00
.060 | +939828 +00 .395 | +871408 +00 .730 | +818157  +00
.065 | +938283  +00 .400 | +870316 +00 .735 | +817147  +00
.070 | +936128  +00 | 405 | +869092 +00 | .740 | +816192  +00
.075 | +933507 +00 .410 | +867754 +00 .745 | +815294  +00
.080 | +930636 +00 .415 | +866321 +00 .750 | +814455 +00
.085 | +927763 +00 | ,420 | +864816  +00 .755 | +813676  +00
.090 | +925125 +00 .425 | +863264  +00 .760 | +812958  +00
.095 | +922909 +00 | .430 | +861687 +00 .765 | +812305  +00
.100 | +921230 +00 | ,.435 | +860111  +00 .770 | +811712 400
.105 +920116 +00 .440 +858559 +00 <775 | +811181 +00
.110 | +919515 +00 .445 | +857052  +00 .780 | +810712  +00
.115 | +919305 +00 | .450 | +855611 +00 .785 | +810303  +00
.120 | 4919321 400 | .455 | +854253  +00 ,790 | +809953  +00
.125 | +919378 +00 | .460 | +852994 +00 .795 | +809660  +00
.130 | +919304 +00 | 465 | +851846 +00 .800 | +809423 +00
.135 | +v18953 +00 | ,470 | +850818 +00 .805 | +809239  +00
.140 +918229  +00 .475 | +849916 +00 .810 | +809107 +00
.145 +917086  +00 .480 | +849143 +00 .815 | +809022 +00
+150. | +915533 +U0 .485 +848500 +00 .820 | +808984 +00
.155 | +913629  +00 | .490 | +847983 +00 |  g25 | +808988  +00
.160 | +911468 +00 | ,495 | +847588  +00 .830°| +809032 +00
.165 | +909170 +00 | ,500 | +847308 +00 .835 | +809113 +00
.170 | +906863 +00 | .505 | +847132 +00 .840 | +809228  +00
.175 | +904671 +00 | .510 | +847050 +00 .845 | +809372  +00
.180 | 4902701 +00 | .515 | +847049 +00 .,850 | +809544  +00
<185 | +901032  +00 | .520 | +847117 400 |  g55 | +80974u  +00
.180 | +899710 +00 | .525 | +847240 +00 | ~ggo | 4+809956 +00
<195 +898748 +00 «530 +847402 +uv .865 | +810189 +00
.200 | +898125 +00 | .535 | +847590  +00 +870 | +810437  +00
+205 | +897789 +00 | .540 | +B847790 400 |  g75 | +810695 +00
.210 +897671 +00 «545 +847988 +00 .880 | +810961 +00
.215 | +897685 400 .ggg +gzg%£g +88 .885 | +811232 +og
.220 | +89774U  +00 | .55’ + + .890 | +811505  +0
225 +897750 +00 | +960 | +848441 +00 .895 | +811777  +00
230 +897637 +00 «5€5 +848508 +00 .900 | +812045 +00
«235 +897338 +00 «570 +848517 +0v ,905 | +812306 +00
+240 +896806 +00 «575 +848461 +00 ,910 +812559 +00
.245 | +896018 +00 | .S580 | +848332 +00,| 915 | 4812801 +00
+250 +894967 +00 | .585 | +848126 +00 1920 | +813029 +00
.255 | +893669  +00 | .590 | +847838  +00 | 955 | ,813242 400
+260 +892152 +00 +995 +847467 +00 930 | +813437 +00
.265 +890461 +00 | .600 | +847009  +00 .935 | +813612 +00
370 +888649 +00 605 +846466 +00 .940 | +813767 +00.
<275 +886773 +00 .610 +845838 +00 .945 | 4813898 +00
.280 +884894 +00 | .615 | +845126 +uv +950 | +814005 +00
«285 | +883069 +00 | .620 | +844333 400 ) 955 | 4814087 +00
«290 +881352 +00 | .625 | +843464 400 | “goo | (g14741 400
+295 +879786 +00 «630 +842522 +00 ,965 | +814168 +00
.300 +878406  +00 | .635 | +B41512 +00 | .g70 | +814166 +00
.305 +877236 +00 +640 +840440 +00 .975 | +814134 +00
.310 +876285 +00 +645 +839312 +00 .980 | +s14072 +00
.315 +875555 +00 <850 +838134 +00 985 +813978 +00
.320 +875035 +00 | .655 | +836914 +00| 990 | +813853 +00
.325 +874703 +00 «660 | +835658 +00 | _995 | +813696 +00
»330 +874533 +0U «665 +834373 +00] 1,000 | +813506 +00
+335 +874490 +00 «670 +833067 +00
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TABLE ASB
(p)ret for ka =84r and 1 < zA\/a® < 10

a=09cm A=0.225cm 3.6<z<36cm
z\a? {D)ret z\[a? (D)ret z\/a? (p Yret
1,00 +813506 +00 4,05 +633514 +00 7.05 +416172 +00.
1.05 +809834 +00 4,10 +628780 +00 7.10 | +413631 +00
1,10 | +803212 +00 | 4,15 | 4624072 +00 7.15 | +411118  +00
1,15 | +794408 +00 | 4,20 | +619391 +00 | 7.20 | +408633 +00
1,20 | +784407 +00 | 4,25 | +614739 +00 | 7.25 | +406175  +00
1,25 +774174 +00 § 4,30 +610119 +00 7.30 | +403743 +00
1.30 +764520 +00 4,35 +605532 +00 7.35 +401338 +00
1.35 +756044 +00 | 4,40 | +600980 +00 7.40 | +398959 +00
1.40 +749114 +00 4,45 +596464 +00 7.45 | +396606 +00
1.45 | +743895 +00 | 4,50 | 4591985 +00 | 7.50 | +394278  +0vu
1.50 +740384 +00 4,55 +587544 +U0 7.55 +391975 +00
1.55 +738456 +00 4,60 +583142 +00 7.60 | +389696 +00
1.60 | +737907 400 | 4,65 | +578779 +00 7.65 | +387442  +00
1.65 +738494 +00 4,70 +574457 +00 T470 +385211 +00
1.70 +739959 +00 4,75 +570177 +00 7.75 +383004 +00
1,75 | +742055 +00 | 4.80 | +565937 +00| 7.80 | +380821 +00
1,80 | +744556 +00 | 4,85 | +561739  +00 7.85 | +378660 +00
1.85 | +747265 +00 | 4,90 [. +557584 +00 7.90 | +376522  +00
1.90 +750016 +00 | 4,95 +553470 +00 7.95 +374406 +00
1,95 | +752674 +00 | 5 00 | +549399 +00 8,00 | +372312 400
2,00 +755133 +00 5,05 +545370 +00 8.05 | +370240 +00
2,05 +757313 +00 5,10 +541384 +00 8.10 | +368189 +00
2,10 +759155 +00 5,15 +537440 +00 8,15 | +366160 +00
2,15 +760621 +00 5,20 +533539 +00 8,20 | +364151 +00
2,20 +761684 +00 5.25 +529679 +00 8.25 +362162 +00
2.25 +762334 +00 5,30 +525862 +00 8,30 | +360194 +00
2.30 | +762568 400 5,35 | +522087 +00 8,35 | +358246 - +00
2,35 | +762390 +00 | 5,40 | +518353 +00 | 8.40 | +356317  +00
2.40 +761813 +00 5,45 +514661 +00 8,45 +354408 +00
2,45 +760850 +00 5,50 +511010 +00 8,50 +352518 +00
2,50 +759519 +00 5,55 +507400 +00 8.55 +350646 +00
2,55 | +757842 +00} 5,60 | +503830 +00 | 8.60 | +348794 <00
2,60 | +755838 +00 | 5,65 | +500301 +00 8.65 | +346959  +00
2,65 | +753529 +00 [ 5,70 | +496811 +00 8,70 | +345143  +00
2.70 | +750938  +00 | 5,75 | +493361 +00 | 8.75 | +343345  +00
2,75 | +748086 +00 | 5,80 | +489950 +00 | B8.80 | +341564  +00
2,80 +744994 +00 5,85 +486578 +00 8.85 +339800 +00
?2.85 +741683 +00 5,90 +483244 +00 8,90 +338054 +00
2,90 | +738172 +00 | 5,95 | +479948  +00 8.95 | +336325 +00
2,95 | +734479 +00 | 6,00 | +476689 +00 | 9.00 | +334612 +00
3.00 | +730623 +00| 6,05 | +473468 400 | 9.05 | +332916 +00
3,05 | +726620 +00 ] 6,10 | +470283  +00 9,10 | +331236  +00
3,10 | +722486 +00| 6,15 | +467135 +00 9,15 | +329572  +00
3.15 | +718236 +00 | 6,20 | +464022 +00 | 9.20 | +327924 +00
3.20 | +713883 +00 | g 95 | 4460045 +00 9,25 | +326291 +00
3.25 | +709440 +00 | 6,30 | +457902 +00 | 8,30 | +324674 +00
3,30 +704919 +00 6,35 +454894 +00 3'2% +§2§2;§ +88
3.35 +700331 +00 6.40 +451921 +00 . +32 +
3.40 +695686 +00; 6,45 +448981 +00 9.45 +319913 +00
3,45 +690993 +00 6,50 +446074 +00 9.50 +318356 +00
3.50 +686261 +00 6,55 +443200 +00 9.55 +316812 +00
3,55 +681499 +00 | g.60 +440358  +00 .60 | +315284  +00
3.60 | +676713 +00| 6,65 | +437549 400 | 9.65 | 131378 .
3.65 +671910 +00 6,70 +434771 +00 9,70 +312268 +00
3,70 +667096 +00 1 ¢,75 +432024 +00 9,75 +310780 +00
3,75 | +662277 +00| 6,80 | +4290307 +00] 9.80 | +309306  +00
3,80 | +657458 +00| 4.85 | 4426621 +00| 9.85 | +307846  +0u
3.85 +652644 +00 | ¢,80 +423965 +00 8,80 +306398 +00
3.90 +647839 +00] 6.95 +421338 +00 9,95 +304964 +0u
3,95 +643046 +0n-1 7.00 +418741 +00 | 10,00 .| +303542 +00
4,00 | +638270 +00
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V. A. DEL GROSSO

TABLE A3C

(0)rer for ka=8m and 0 < z\Ja? < 1

a=09cm A=0.225cm 0018<:z=<3.6cm
z\a? (0)ret zAa? (6)ret zMa? (B)ret
.005 | +525178 -01 | ,340 | +146431 +00 .675 | +232430 +00
.010 | +550346 -01 .345 | +147480 +00 .680 | +233485 +00
.015 | +565867 -~01 .350 | +148738  +00 .685 | +234449 +00
.,020 | +573035 -01 .355 | +150199  +00 .690 | +235324 +00
. 025 +574862 -01 «360 +151847 +00 .695 | +236110 +00
.030 | +575303 -01 .365 | +153660  +00 .700 | +236810 +00
.035 | +578331 -01 .370 | +155611  +00 .705 | +237426  +00
.040 | +587092 -01 | .375 | +157670 +00 .710 | +237963 +00
.045 | +603331 -01 | 380 | +159802 +00 715 | +238423 400
<050 | +627179  -01 | 335 | +161972  +00 .720 | +238812  +00
.055 | +657291  -01 .380 | +164145 +00 725 | +239135  +00
.060 | +691237 -01 .395 | +166288  +00 .730 | +239396 +00
.065 | +726040 -01 .400 | +168369  +00 ,735 | +239601  +00
.070 | +758732 -01 .2405 | +170358  +00 .740 | +239755 +00
.075 | +786849  -01 410 | +172232  +00 .745 | +239866 +00
.,080 | +808800 -01 .415 | +173970  +00 .750 | +239939 +00
.085 | +824060 -01 { .420 | +175556 +00 755 | +239980 +00
.090 | +833182 -01 | ,425 | +176978  +00 .760 | +239995 +00
.,095 | +837639 -01 | ,430 | +178230 +00 .765 | +239991 +00
.100 | +839526 -01 | ,435 | +179311 +00 770 | 4239973  +00
.105 | +841184 -01 | ,440 [ 4180223 +00 775 | +239949  +00
.110 | +844828 -01 | ,445 | +180975  +00 .780 | +239923  +00
.115 | +852222 -01 | .450 | +181577 +00 .785 | 4239901  +00
.120 | +864464 ~01 .455 | +182043  +00 .790 | +239889  +00
.125 | +881901 -01 | ,460 | +182392 +00 .795 | +239891 +00
.130 | +904147 -01 | 465 | +182643 +00 .800 | +239914  +00
.135 | +930213 -01 { ,470 | +182816 +00 .805 | +239962 +00
.140 | +958685 -01 | ,475 | +182934 +00 .810| +240038 +00
.145 | +987933 -01 | ,480 | +183020 +00 .215 | +240148 400
.150 | 4101632 +00 | .485 | +183096  +00 .820 | +240294 +00
.155 | +104239 +00 { .490 | +183183 +00 .825 | +240480 +00
.160 | +#106501 +00 | .495 | +183303 +00 .830 | +240709 +00
.165 | +108348 +00 | ,500 | +183474  +00 .835 | +240985 +00
.170 +109755 +00 .505 | +183713 +00 .840 | +241308 +00
L175 | +110744 400 | .510 | +184036 +00 .845 | +241682 +00
.180 | +111378 +00 | ,515 | +184454 +00 .850 | +242107 +00
. 185 +111752  +00 «520 | +184979 +00 .855 | +242586  +00
.180 | +111981 +00 | .525 | +185617  +00 .860 | +243119 +00
.195 | +112185 +00 | .530 | +186375 +00 .865 | +243707 +00
.200 | +112481 +00 | .535 | +187254 +00 .870 | +244351 +00
.205 | +112969 +00 | ,540 | +188256 +00 .875 | +245051  +00
+210 +113724 +00 .545 +189379 +00 .880 | +245806 +00
.215 | +114796 +00 | ,550 | +190619 +00 .885 | +246616 +00
.220 | +116201 +v0 | .555 [ +191972  +00 .890 | +247482 +00
.225 | #117928 400 | .960 | +193430 +00 .895 | +248401  +00
.230 +119941 +00 .565 | +194985 +00 .900 +249374 +00
.235 +122182 +00 <570 | +196628 +00 905 +250398 +00
. 240 +124581 +00 .575 +198348 +00 910 | +251474 +00
.245 | +127058 +00 } .580 | +200135 +00 .915 | +252598 +00
.250 | +#129531 +00 | .585 | +201978  +00 +920 | $253771  +00
.255 | +131825 +00 | .590 | +203864 +00 .925 | +254989 400
.260 | +134170 +00 ] .595 | +205781 +00 +930 | +256252 +00
265 +136209 +00 .600 | +207718 +00 935 +257556 +00
270 | +#138002 400 { .605 | +209663 +00 .940 | +258901  +00
275 +139523 +00-}] .610 | +211605 +00 2945 +260285 +00
.280 | +140764 +00 | .615 | 4213532 +00 «950 | +261704 +00
.285 | +141735 +00 | .620 | +215435 +00 .955 | +263157 +00
.290 | +142458 +00 | .625 | +217302 +00 960 | +264642 +00
.295 | +142969 400 | 630 | +219126 +00 | 965 | 4266156 +00
+300 | +143316 +00 | .635 | +220897 +00 | 970 | +267698 +00
+»305 +143550 +00 .640 | +222607 +00 975 | +269264 +00
+310 +143727 +00 . 645 +224251 +00 .980 +270853 +00
.315 +143905 +00 .650 | +225822 +00 <985 | +272463 +00
320 | +144136 +00 | .655 | +227314 +00 .990 | +274090 +00
.325 +144468 +00 .660 | +228724 +00 .995 | +275733 +00
330 | +144942 +00 | .665 | +230048 +00 | 1,000 +277391 +00
.335 +145589 +00 .670 | +231284 +00
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TABLE A3D
(0)rer for ka=8m and 1 < 2\ [a? < 10

a=09cm A=0.225cm 36<z=<36cm

z\/a? (6)ret 2A\/a? (8)rer zh\/a? (0)ret

1,00 | +277391 +00 | 4,05 | +838146  +00 7.05 | +113246 = +01
1,05 | +294251 +00 | 4,10 | +845977 400 | 7.10| +113543  +01
1,10 | +310358 +00 | 4,15 | +853660 +00 7.15 | +113836  +01
1,15 | +324346 +00 | 4,20 | +861198 +00 7.20 | +114125 +01
1,20 | +335449 +00 | 4,25 | +868594  +00 7.25 | +114411  +01
1,25 | +343440 +00 | 4,30 | +875852  +00 7.30 | +114692  +01
1,30 | +348509 +00 | 4,35 | +882975 +00 7.35 | +114970  +01
1.35 | +351138  +00 | 4,40 | +889966 +00 7.40 | +115245  +01
1.40 | +351969 +00 [ 4 45 | +896828 +00 | 7.45 | +115516 +01
1,45 | +351704 +00 | 4,50 | +903564 +00 7.50 [ +115783  +01
1,50 | +351011 +00 ]| 4,55 | +910177 +00 7.55| +116048  +01
1,55 | +350468 +00 ) 4,60 | 4916670 +00 7.60 | +116309  +01
1.60 | +350534 +00 | 4.65 | +923046 +00 7.65 | +116566  +01
1,65 | +351537 +00 | 4,70 | +929307 +00 7.70 | +116821  +01
1,70 | +353685 +00 | 4,75 | +935457 +00 7.75 | +117072  +01
1,75 | +357083 +00 | 4,80 | +941498 +00 7.80{ +117321  +01
1,80 | +361752 +00} 4,85 | +947432  +00 7.85 | +117566  +01
1,85 | +367654 +00 | 4,90 | +953262  +00 7.90 | +117808  +01
1.90 | +374711 400 | 4 95 | +958990 +00 7.95 | +118048  +01
1,95 | +382820 +00 | 5,00 | +964620 +00 8,00 [ +118285  +01
2.00 | +391863 +00| 5,05 | +970152 +00 | 8.05 | +118518 +01
2,05 | +401720 +00 1 5 10 | +975590 +00 | 8,10 | +118749  +01
2,10 | +412272 400 | 515 | +980935 +00 8.15 | +118978  +01
2,15 | +423408 +00 ] 5,20 | +986191 +00 | 8,20 | +119204 +01
2,20 | +435021 +00} 5 25 | +991358  +00 8,25 | +119427  +01
2,25 | +447018 +00 | 5,30 | +996439 +00 | g.30 | +119647 +01
2,30 | +459313 +00| 5,35 | +100144 +01 8.35 | +119865 +01
2,35 | +471830 +00| 5,40 | +100635 +01 | 8.40 | +120081 +01
2,40 | v484504 +00 | 5,45 | +101118 +01 | 8,45 | +120294 +01
2.45 | +497276 +00 ] 5,50 | +101594 +01 | 8,50 | +120504 401
2,50 | +510097 +00 | 5,55 | +102062  +01 8,55 | +120713  +01
2,55 +522923 +00 5,60 | +102522 +01 8,60 | +120919 +01
2,60 +535718 +00 5,65 | +102975 +01 8.65 | +121122 +01
2.65 +54845¢  +00 5,70 | +103421 +01 8,70 | +121324 +0)
2,70 +561092 +00 5,75 | +103860 +01 8,75 +121523 +01
2,75 +573624 +00 5,80 | +104292 +01 8,80 +121720 +01
2.80 | +586026 +00 | 5,85 | +104718 +01 | 8.85 | +121915 401
2.85 | +598283 +00 | 5,90 | +105137 +01 8.90 | +122108 +01
2,90 | +610383 +00] 5,95 | +105549  +01 8,95 | +122298 401
2,95 | +622315 +00 ] 6,00 | +105955 +01 9,00 { +122487 +01
3,00 | +634073 +00 | 6,05 | +106355 +01 9,05 | +122674. +01
3.05 | +645649  +00 | 6,10 | +106749 +01 | 9,10 | +122858 01
3.10 | +657039  +00 | §,15 | +107137  +01 9.15 | +123041  +01
3.15 | +668240  +00 | g 20 | +107520 +01 | 9.20 | +123222 401
3.20 | +679245  +00 | 795 | 1107896 +01 | 9.25 | +123401  +01
3.25 | +690067 +00 | 6,30 | +108267 +01 | 98,30 | +123578 +01
3.30 +700692 +00 6,35 +108633 +01 9.35 +123753 +01
3.35 +711124 +00 6.40 | +108994 +01 9.40 +123926 +01
3.40 | +721365 +00 ] 6.45 | +109349 +01 | 9.45 | +124098 +01
3.45 | +731417 +00 | 6,50 | +109699 +01 | 9.50 | +124268 +01
3.50 | +741280 +00| 6,55 | +110045 +01 9.55 | +124436  +01
3.55 | +750958 +00[ 6,60 | +110385 +01 | 9.60.| +124603 +01
3.60 | +760452  +00 | .65 | +110721 +01 | 9.55| :1247¢7  (i-
3,65 | +769765 +00 ] g 79 | 4111052 +01 | 9.70/| +124931  +01
3.70 | +778901  +00} ¢ 75 | 4111379 +01 | 9.75| +125092  +01
3.75 +787863 +00| ¢,80 | +111701 +01 9.80 | +125252 +01
3.80 | +796653 400 [ ¢ g5 | +112018 +01 | 9.85| +125410 +01
3.85 | +805275 +00{ g.9g9 | +112331 +01 | 9,90 +125567 +01
3.90 | +813731 +00| 6,95 | +112640 +01 | 9.05| +125723  +01
3,95 | +822027 400} 7,00 | 4112945 +01 } 10,00 | +125876  +01

L4.00 +830164  +00
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(p)ret for ka= 107 and 0 < z\/a2 < 1

V. A. DEL GROSSO

TABLE A4A

a=10cm A=0.2cm 0025 <z=<5cm

zAfa? (D)ret z\[a? (D)ret z\a? (p)ret

.005 ;| 4959514 +00 .340 | +875024 +00 .675 | +837151 +00
.010 | +955485 +00 .345 | +873319  +00 .680 | +836019 +00
.015 +952315 +00 <359 +871757 +00 .685 | +834833 +00
.020 | +950607 +00 .355 | +870385 +00 .690 | +833599 +00
025 +950195 +00 +36C +869236 +00 .695 | +832326 +00
<030 | +959301 +00 .365 | +868328  +00 .700 | +831023 +00
+035 +949979 +00 «370 +867662 +00 .705 | +829696 +00
.040 +948572 +00 «375 +867227 +00 .710 | +828355 +00
.045 | +945982 +00 .220 | +866999  +00 .715 | +827007 +00
.050 | +942651 +00 | ,385 | +866941 +00 .720 | +825661  +00
055 +939321 +00 + 390 +867013 +00 <725 | +824323 +00
.060 | +936691 +00 .395 | +867168 +00 .730 | +823002 +00
+ 065 +935135 +00 .400 +867358 +00 «735 | +821703 +00
.070 | +934582 +00 .405 | +867536  +00 .740 | +820433 = +00
«075 | +934589 +00 .410 | +867657 +00 .745 | +819199  +00
.080 +934550 +00 «415 +867684 +00 .750 | +818005 +00
+085 +933932 +00 420 +867584 +00 .755 | +816858 +00
+ 090 +932456 +00 «425 +867332 +00 .760 | +815760 +00
+ 095 +930165 +00 +430 +866912 +00 .765 | +814717 +00
+100 +927373 +00 .435 +866314 +00 +770 | +813731 +00
«105 +924541  +00 +440 | +865537 +00 775 | +812806  +00
110 +922115 +00 .445 +864587  +00 .780 | +811943 +00
«115 +920394° +00 +450 +863476 +00 .785 | +811144 +00
«120 +919452 +00 455 +862222 +00 .790 | +810411 +00
+125 +919140 +00 +460 +860848 +00 .795 | +809744 +00
+130 +919152 +00 .465 +8593" +00 .800 | +800144 +00
«135 +919123 +00 470 +8578 +00 .805 | +808610 +00
«140 +918731 +00 475 +856268 +00 .810 | .+808141 +00
145 +917771 +00 .480 | +854685 +00 .815 | +#807737 +00
180 +916199 +00 .485 +853122 +00 .820 | +807396  +00 |
«155 +914118 +00 +490 +851605 +00 .825 | +807116 +00
160 +911743 +00 .,495 +850158 +00 .830 | +806895 +00
+«165 +3909345 +00 «500 +848803 +00 .835 | +806731 +00
.170 +907186  +00 505 |-+847558 +00 .840 | +806621 +00
«175 +905461 +00 »510 +846437 +00 .845 | +806563 +00
180 +904272 +00 515 +845450 +00 .850 | +806552 +00
+185 +903608 +00 +520 +844604 +00 .855 | +806587 +00
.190 | +903363 +00 | .525 | +843902 +00| 860 | +806664 +00
.195 +903365 +00 .530 +843342 +00 .865 | +806778 +00
«200 +903410 +00 535 +842921 +00 .870 | +806928 +00
+205 +903303  +00 .540 | +842630 +00 «875 | +807109  +00
.210 +902890 +00 545 +842460 +00 .880 | +807317 +00
215 +902078 +00 550 +842399 +80 .885 | +807549 +00
«220 +900842 +00 «555 +842433 +00 +890 +807802 +00
.225 | +899225 +00 | +260 | +842546 +00 | _gg5 | +808072 +00
.230 +897324  +00 .565 +842722 +00 900 | +808355 +00
«235 +895273 +00 «370 +842945 +00 .905 +808649 +00
240 +893218  +00 575 | +843197 +00 .910 | +808949 +00
«245 +891300 +00 .580 +843462 +00 .915 | +809252 +00
2350 +889636 +00 .585 +843725 +00 .920 | +809556 +00
255 +888305 +00 «590 +843969 +00 ,925 | +809857 +00
. 260 +887344 +00 595 +844181 +00 930 | +810153 +00
«265 +886744 +00 « 800 +844348 +00 .935 | +810440 +00
270 +886455 +00 . 605 +844458 +00 .940 | +810717 +00
275 +886399 +00 .610 +844501 +00 .945 | +810979 +00
«280 +886477 *20 615 +844470 +00 .850 | +811227 +00
<285 +886584 +00 »620 +844356 +00 .955 | +811456 +00
«290 +886618 +00 «625 +844154 +00 .960 | +811665 +00
«295 +886490 +00 «630 +843861 +00 .965 | +811852 +00
«300 +886134 +00 635 +843474  +00 .970 | +812015 +00
«305 +885509 +00 «640 +842993 +00 .975 | +812153 +00
«310 +884598 +00 +645 +842417 +00 .980 | +812264 +00
+315 +883411 +00 650 +841748 +00 L,985 | +812347 +00
320 +881983 +00 +655 +840990 +00 .990 | +812401 +00

328 +880363 +00 +660 +840146 +00 .995 | +812424 +00
+330 +878616 +00 +665 +839221 +00 | 1,000 +812416 +00
«32 +876812 +00 +«670 +838221 +00
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TaABLE A4B
(p)ret for ka =107 and 1 < zA[a? < 10
a=1.0cm A=02cm 5=z=<50cm

z\a? (D)rer 2\ a? {p)ret z\a? (p)ret

1,00 | +812416 +00 } 4,05 | +634359 +00 | 7.05 | +416517 +00
1.05 | +810502 +00 | 4.10 | +629616 +00 | 7.10 | +413971  +00
1.10 | +805281 +00 | 4,15 | +624897 +00 | 7.15 | +411454 +00
1,15 | 4797351 +00 ] 4,20 | +620206 +00 | 7,20 | +408964  +00
1,20 | +787692 400 | 4,25 | +615545 +00 | 7.25 | +406501  +00
1,25 | +777359 +00 1 4 .30 | +610914 +00 | 7.30 | +404065 +00
1,30 | +767287 +00 4,35 +606317 +00 7.35 | +401655 +00
1.35 | +758201  +00 | 4,40 | +601754 +00 | 7.40 | +399272  +00
1.40 | +750578  +00 | 4 45 | +597227 +00 | 7.45 | +396914  +00
1,45 | +744668 +00 | 4,50 | +592737 +00 | 7.50 | +394582  +00
1,50 | +740526 +00 } 4,55 | +588285 +00 | 7.55 | #392275 +00
1.55 | +738062 +00 | 4,60 | +583873 +00 | 7.60 | +389992  +00
1.60 | +737088  +00 | 4,65 | +579500 +00 | 7,65 | +387734 +00
1.65 | +737361  +00 | 4,70 | +575167 +00 7.70 | +385499  +00
1,70 | +738617 +00 } 4,75 | +570876 +00 | 7,75 | +383289  +00
1,75 | +740595 +00 | 4 80 | +566626 +00 | 7.80 | +381101  +00
1,80 | +743055 +00 | 4,35 | +562417 +00 | 7.85 | +378937 +00
1.85 [ +745783  +00 | 4 90 | 4558251 +00 | 7.90 | +376795 +00
1,90 | +748601  +00 } 4 o5 | 1554128 +00 | 7.95 | +374676 +00
1.95 | +751360 +00 | 5 00 | +550046 +00 | 8.00 | +372578 +00
2,00 | +753943 +001 5,05 | +546007 +00 | 8.05 | +370503  +00
2.05 | +756263 +00 | 5,10 | +542011 +00 | 8.10 | +368448 +00
2,10 { +758253 +00 ] 5,15 | +538058 +00 | 8,15 | +366415 +00
2,15 | +759869 +00 | 5,20 | +534147 +00 | 8.20 | +364403 +00
2.20 | +761083 +00 ) 5,25 | 4530278 +00 | 8,25 | +362411 +00
2.25 | +761878 +00 | 5,30 | +526451 +00{ 8.30 | +360440 +00
2,30 | +762251 +00 | 5,35 | +522667 +00 2.35 | +358489  +00
2.35 +762205 +00 5,40 +518924 +00 8.40. | +356557 +00
2.40 +761750 +00 | 5,45 +515223 +00 8,45 | +354645 +00
2,45 | +760901 +00] 5,50 | +511563 +00| 8.50 | +352752 +00
2,50 | +759676 +00 | 5,55 | +507944 +00 )] 8.55 | +350877  +00
2.55 | +758094 +00| 5,60 | +504366 +00| 8.60 | +349022  +00
2,60 | +756178 +00 | 5,65 | +500828 +00| 8.65 | +347185 +00.
2.65 | +753948 +00 | 5,70 | +497330 +00 | 870 [ +345366 +00
2.70 | +751427 +00 | 5,75 | +493872 400 [ 8-75 | +343565  +00
2,75 +748638 +00 5.80 +490453 +00 8.80 | +341781 +00
2.80 | +745602 +00} 5,85 | +487073 +00| B8.85 | +340015 +00
2.85 +742341 +00 5,90 +483731 +00 8,90 | +338266 +00
2,90 | +738873 +00| 5,95 | +480428 +00 ] 8.95 | +336535 +00
2.95 | +735218 +00| 6,00 | +477162 +00| 9.00 | +334819  +00
3.00 | +731395 +00| €.05 | +473933 +00{ 9.05 | +333121  +00
3,05 | +727420 +00] 6,10 | +470741 +00 | 9.10 | +331438 +00
3,10 | +723310 +00( 6,15 | +467586 +00 | 9.15 | +329772 +00
3.15 +719080 +00 | 6,20 | +464466 +00 | 9.20 | +328122 +00
3.20 | 4714744 +00| 6,25 | +461382 +00 | 9.25 | +326487  +00
3.25 | +710314 +00 | 6,30 | +458333 +00| 8.30 | +324867 +00
3,30 | +705804 +00] 6,35 | +455319 +00| 9.35 | +323263  +00
3.35 +701223 +00 | 6.40 +452339 +00 2,40 | +321674 +00
3.40 +696584 +00 | 6.45 +449392 400 9,45 | +320100 +00
3,45 | +691895 +00| 6.50 | +446480 +00 | 92.50 | +318540 +00
3,50 | +687165 +00| 6,55 | +443599 +00 | 9.55 | +316995  +00
3.55 +682402 +00 6,60 +440752 +00 9.60 | +315464 +00
3,60 +677615 +00 | ¢, 65 +437936  +00 9.65 | +313947 +00
3,65 | +672809 +00| g,70 | +435153 +00 | 9.70 | +312444 +00
3.70 +667991 +00 6.75 +432400 +00 9,75 | +310955 +00
3.75 | 663167 +00| g.80 | +420678 +00 | 9480 | +309479 +00
3.80 +658342 +00 6.85 +426987 +00 9.85 | +308018 +00
3.85 +653521 +00 | 6,80 +424325 +00 2.90 | +306567 +00
3.90 +648709 +00 6,95 +421694 +00 9,95 | +305131 +00
3,95 +643908 +00 7.00 +419091 +00 | 10,00 | +303707 +00

4.00

+639124 +00
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V. A. DEL GROSSO

TABLE A4cC

(0)rer for ka=10m and 0 < z\/a2 < 1

a=1.0cm A=0.2cm 0025 <z<5cm

z\[a? (0)ret 2\ a? (0)rer z\a? (6) ret

. 005 +463445 -01 340 | +154412 +00 «675 +228755 +00
.010 | +482072 -01 | ,345 | +155176 +00 .680 | +230424  +0U
.015 | +486921 -u1l | ,350 | +155688  +00 .685 | +232013  +00
.020 +487505 -01 .355 | +155996 +00 .690 +233518 +00
.025 +494713 =01 <360 +156164 +00 «695 +234933 +00
.030 +515164 -01 .3€5 +156259 +00 .700 +236254 +00
.035 +548430 -01 «370 | +156350 +00 .705 +237479 +00
.040 | 588044 -01 | ,375 | +156503 +00 .710 [ +238607 +00
. 045 +625067 =01 .380 | +156775 +00 715 +239636 +00
.050 +652231 =01 .335 | +157215 +00 «720 +240566 +00
.055 | +666873 -01 | _390 | +157860  +00 «725 | +241400 +00
.060 | +671663 -01 | 395 | +158731 +00 | .730 | +242139  +00
.065 | +673054 01 | 400 | +159839  +00 .735 | +242785  +00
.070 | +678308  -01 | 405 | +161181 +00 | .740 | +243343  +00
.075 +692546 =01 +410 +162743 +00 +745 +243816 +00
.080 +717022 -01 415 +164500 +00 «750. | +244209 +00
.085 | +749108 -01 .420 | +166423  +00 «755 | +244528 +00
.090 | +783658 -01 .425 | +168472 +00 «760 +244778 +00
.095 +815013 =01 .430 +170607 +00 +765 +244965 +00
.100 +838896 -01 .435% | +172786 +00 2770 +245095 +00
105 +853641 -01 .440 +174965 +00 «775 +245176 +00
.110 +860491 -01 .445 +177103 +00 «780 +245214 +00
+115 +862964 -01 .450 | +179164 +00 +785 +245215 +00
.120 +865590 -01 .455 | +181114 +00 .790 +245188 +00
.125 +872482 -01 .460 | +182923 +00 .795 +245138 +00
.130 | +886212 -01 | .465 | +184571 +00 | ,800 | +245073 +00
.135 +907270 =01 .470 +186040 +00 +«805 +245000 +00
.140 +934171 -01 .475 +187321 +00 .810 +244924 +00
. 145 +964047 =01 480 | +188409 +00 815 +244852 +00
«150 +993485 -01 .485 | +189308 +00 .820 +244791 +00
.155 +101937 +00 .490 | +190025 +00 .825 +244746 +00
. 160 +103955 +00 .495 | +190573 +00 .830 +244722 +00
+165 +105324 +00 .500 | +190969 +00 +835 +244725 +00
.170 +106106 +00 +«505 +191235 +00 +840 +244760 +00
.175 +106478 +00 .510 | +#191393 +00 +845 +244830 +00
.180 +106690 +00 .515 | +191471 +00 850 +244940 +00
.185 | +107003 400 | .520 | +1yiay3  +00 .855 | +245094  +00
.190 | 4107641 +00 | .525 | +191488 +00 .860 | +245295 +00
.195 +108750 +00 .530 | +191481 +00 «865 +245545 +00
.200 | +110379 +00 .535 | +191498 +00 .870 +245847 +00
.205 +112483 +00 «540 | +191563 +00 .875 +246204 +00
210 +114941 +00 .545 +191697 +00 .880 +246616 +00
.215 +117580 +00 <550 | +1919.18 +00 .885 +247086 +00
.220 | +120210 +00 .555 | +192242 +u0 . 890 +247614 +00
+225 | +122650 +00 | -560 | +i92683  +00 ] _g95 | 4248201  +00
.230 | +124757 +00 | .565 | +193245 400 |  9g¢-| 4248848 +00
235 +126440 +00 «570 | +193948 +00 «905 +249554 +00
240 +127671 +00 +575 +194784 +00 +910 +250319 +00
.245 +128478 +00 .980 | +195756 +00 .915 +251143 +00
.250 +128946 +00 . 585 +196864 +00 +920 +252025 +00
255 +129195 +00 .590 +198102 +00 .925 +252964 +00
+260 +129364 +00 595 +199465 +00~ +930 +253958 +00
.265 | +129594  +00 600 | +200943 +00 .935 +255008  +00
270 +130010 +00 .605 +202528 +00. +940 +256110 +00
+275 +130707 +00 .610 +204208 +00 2945 +257264 +00
280 +131745 +00 .615 +205971 +00 +950 +258467 +00
+.285 +133143 +00 .620 +207803 +00 955 +259717 +00
«290 +134882 +00 .625 +209691 +00 960 ‘+261013 +00
«295 +136911 +00 +630 +211622 +00 .965 +262353 +00
«300 +139154 +00 +635 +213582 +0Q .870 +263733 +00
+305 +141520 +00 +640 +215557 +00 <975 +265152 +00
+310 +143910 +00 .645 +217533 +00 <980 +266608 +00
.315 +146230  +00 .650 | +219498 400 -985 +268097 +00
+320 | +148394 +00 .655 | +221440 +00 990 +269618 +00
325 +150333 +00 «660 | +223347 +00 995 +271169 +00
+330 +151996 +00 .665 | +225208 +00.1 1,000 +272746 +00
.335 +153357 +00 .8670 +227014 +00°
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TABLE A4D

{(0)rer for ka =107 and 1 < z\/a? < 10

a=10cm

A=02cm S5=<z=<50cm

z\a? (0)ret z\/a? (6)rat z\a? (0)ret
1,00 | +272746 +00 | 4,05 | +837499  +00 7.05 | +113255 +01
1,05 | +289449 +00 | 4,10 | +845360 +00 7.10 | 113552 401
1,10 | +306304 +00 | 4,15 | +853071  +00 7.15 | +113845 401
1,15 | +321549 +00 | 4.20 | +860637  +00 7.20 | +114135 +01
1.20 | +334085 +00 | 4,25 | +868060  +00 7.25 | +114421  +01
1.25 | +343440 +00 | 4,30 | +875344  +00 7,30 | +114703  +01
1.30 | +349647 +00 | 4,35 | +882492  +00 7.35 | +114981  +01
1.35 | +353104 +00 | 4,40 | +889507 +00 7.40 | +115256  +01
1,40 | +354437 +00 | 4,45 | +896392  +00 7.45 | +115527 +01
1,45 | +354365 +00 | 4,50 | +903150 +00 7.50 | +115795 401
1.50 | +353609 +00 | 4.55 | +909785  +00 7.55| +116059  +01
1,55 | +352808 +00 | 4.60 | +916298  +00 7.60 | +116321 401
1,60 | +352483 +00 | 4.65 | +922694  +00 7.65| +116579  +01
1.65 | +353019 +00 | 4.70 | +928974  +00 7.70 | 116833  +01
1,70 | +354671 +00 | 4,75 | +935142 400 7.75 | +117085 +01
1,75 | +357577 +00 | 4.80 | +941201  +00 7.80 | +117334 +01
1,80 | +361782 +00 | 4.85 | +947152  +00 7.85 | +117579  +01
1,85 | +367264  +00 4,90 | +952998  +00 7.90 | +117822  +01
1,90 | +373951  +00 | 4,95 | 4958742  +00 7.95 | +118061  +01
1,95 +381743 +00 5,00 | +964387 +00 8,00 | +118298 +01
2,00 | +390520  +00 | 5,05 | +969934  +00 8,05 | +118532  +01
2,05 +400160 +00 5,10 | +975386 +00 8,10 | +118763 +01
2,10 | +410540 +00 | 5,15 | +980745 +00 8,15 | +118992  +01
2,15 | +421542  +00 | 5,20 | +986013 +00 8,20 | +119218  +01
2,20 | +433056 +00 ] 5,25 | 4991193  +00 8,25 | +119441  +01
2.25 | +444983 +00 | 5,30 | +996286 +00 | 8.30 | +119662 +01
2,30 | +457234 +00 | 5,35 | +100129 +01 | 8.35 | +119880 +01
2.35 | +469728 +00 | 5,40 | +100622 +01 | 8.40 | +120095 +01
2,40 | +482396 +00 | 5.45 | +101107 +01 | 8.45 | +120309 +01
2.45 | +495177 +00 | 5,50 | +101583 +01 | 8.50 | +120519  +01
2.50 | +508018 +00 | 5,55 | +102052  +01 8.55 | +120728 101
2,55 | +520874 +00 | 5,60 | +102514 +01 8.60 | +120934  +01
2,60 | +533706 +00 | 5,65 | +102968 +01 | 8.65 | +121138  +01
2.65 | +546482 +00| 5,70 | +103414 +01 | B8.70 | +121339  +01
2,70 | +559173 400 | 5,75 | +103854 +01 | 8.75| +121539  +01
2,75 | 571756 +00 | 5,80 | +104287 +01 8,80 [ +121736  +01
2.80 | +584213 400 | 5,85 | +104713 +01 | 8.85 | +121931 01
2.85 | +596526 +00 | 5,90 | +105133 +01 | 8.90 | +122124 +01
2,90 | +608682  +00 5,95 | +105546 +01 8,95 | +122314 +01
2,95 +620672 +00 6,00 +105953 +01 9,00 +122503 +01
3,00 | +632487 +00| 6,05 | +106354 +01 | 9.05| +122690 +01
3,05 | +644119 +00| 6,10 | +106748 +01 | 9.10 | +122875 401
gig +gggg§3 :38 6.15 | +107137 +01 | 9.15 +1zgggv +01

. +66682: 6.20 | +107520 +01 | 9.20 | +123238 +01
3.20 | +677887 400 | o'o5 | 4307897 401 | 9.25 | +123417  +01
3.25 | +688757 +00| 6,30 | +108269 +01 | 9.30| +123594 +01
3,30 | +699434 +00| 6,35 | +108636 +01 | 9,35 | +123770 +01
3.35 +709917 +00 6.40 | +108997 +01 9.40 [ +123943 +01
3,40 +720208 +00 6.45 +109353 +01 9,45 +124115 +01
3.45 | +730307 +00| 6,50 | +109703 +01 | 9.50 | +124285  +0}
3.50 | +740217 +00 ] 6,55 | +110049 +01 | 9.55 | +124453  +01
3,55 | +749939 +00| .60 | +110390 +01 ] 9.60| +124620 +01
3.60 | +759477 +00 ] g 65 | +110726 +01 | 9.55 | +124785 +01
3,65 | +768832 +00| g 70 | +111058 401 | 9.70| +124948 401
3,70 +778009 +00 6.75 +111385 +01 9,75 +125109 +01
3.75 +787009 +00 6,80 +111707 +01 9.80 +125269 +01
3.80 | +795837 +00] 4 g5 | +112025 +01 | 9.85| +125428 +01
3.85 | +804495 +00| g,90 | +112339 +01 | ©.,90| +125585 +01
3,90 | +812986 +00 ] 6,95 | +112648 +01| 9,95 +125740 +01
3,95 | +821315 +00] 7,00 | +112954 +01| 10,00 | +125894  +01
4,00 | +829485 +00
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V. A. DEL GROSSO

TABLE AbA
(p)rei for ka =157 and 0 < z\/a®? <1

a=12cm A=10.16 cm 0.045<z=<9cm
zMa? {p)ret z\a? {p)ret z\a? (P)ret
.005 | -01 +964998 | .340 | +00
.0l0 | -01  +962688 | 345 +og :37:22392 X ggg 30 ?gg :88
‘015 | -01 +962568 | .350 | +00 +876828 | .685 | +838510  +00
J020 | -01 +959824 | .355 | +00  +876894 | .690 | +837766  +00
2025 | —01  +955576 | .36C | +00  +876694 695 | +836928  +00
1030 | -01  +953983 | .365 | +00 +876166 | .700 | +835999  +00
7035 | -01 +953840 | .370 | +00 4875289 | .705 | +834988  +00
.040 | -01  +951437 | 375 | +00 4874080 710 | +833901  +00
1045 | -01 4947554 | .330 | +00 +872591 | .715 | +832746  +00
.050 | —01 +945572 | .385 | +00  +870898 720 | +831532  +00
1055 | -01 4945470 | .200 | +00 +869002 | .725 | +830268  +00
1060 | 01  +944260 | .305 | +00 +867272 | .730 | +828963  +00
1065 | -01 +941013 | .400 | +00 +865531 | .735 | +827626  +00
2070 | -01 4937998 | ‘405 | +00 +863951 | .740 | +826267  +00 .
T075 | -01  +937013 | [410 | +00 +862597 | 745 | +824895 +00
J080 | _o1 +936936 | .415 | +00 +861510 | .750 | +823519  +00
2085 | —01  +935585 | .420 | +00  +860712 | .755 | +s22148  +00
2090 | -01  +932646 | .425 | +00  +860200 | .760 | +820789  +00
.095 | —01 +929816 | .430 | +00 +859952 | .765 | +819452  +00
2100 | -01 +928561 | .435 | +00 +859928 | .770 | +s18143
1105 | Co1  +928476 | .440 | v00 +860078 | 775 | +816870 100
2110 | ~01  +927961 | .445 | +00 +860343 | .780 | +815639 v
1115 | Co1 4926031 | Jaso | +00  +860659 | 785 | +814455 :(o)g
2120 | -01 4923210 | .455 | +00 +860966 | .790 | +813324  +00
.125 | -01  +920848 | .460 | +00  +861206 | .795 | +8122
.130 | -01 4919792 | .465 | +00 +861331 | .800 e1ieaT  4e0
.135 | —01 +919704 | .a70 | +00  +861299 | .g05 +8}(1)283 100
.140 | -01  +919490 | .475 | +00 +861081 | .g10 1809408 00
.145 | -01  +918267 | .480 | +00 +860659 '315 1808595 +80
.150 | -01  +916004 .485 | +00  +860026 ‘820 | +807853 +og
1155 | -01 4913439 | .490 | +00 +859183 | ‘go5 | +807182 100
2160 | -01  +911479 | .495 | 400 +858145 | ‘g30 | +806582 N
.165 | -01 +910570 | .500 | +00 +856930 | lg35 1806053 *8"
2170 | -01  +910470 | .595 | +00 +855565 | ‘g0 | +805595 o0
L175 | -01  +910476 | .510 | +00  +854083 ‘845 1305205 *88
.180 | -01  +909891 | ,515 | +00 +852517 | gs0 | +804882 M
.185 -01 +908407 .520 +00 +850905 .855 +304 : oo
J100 | +00  +906220 | .525 [ +00  +849282| ‘ggo +804625 o0
.195 | +00  +903875 | .530 | +00  +847683 | 'ge5 *804§3é oo
1200 | 100 4901959 | 1535 | +00 1846142 | 70 | 1804219 400
.205 | +00 +900826 | .540 | +00  +844688 | ‘g75 aazas  Too
.210 | +00  +900467 | .545 | +00  +843344 |  ago *38232 o
.215 | +00 +900551 | ,550 | +00 +842132 | 885 180429 100
920 | 100 1900399 | 555 | +00 +841068 | -850 | 1804 i e
.225 | +00 +900188 | <260 | +00  +840160 | gg5 +804410 +00
.230 | +00 +899100 | +565 | +0U  +839415| ~‘gg¢ +3045352 +00
.235 | +00 +897371 | 570 | +00  +838833| ‘go5 :804;85 :22
.240 | +00 +895254 | 575 | +00  +838409 | ‘g19 | +80523
245 +00  +893113 .580 | +00  +838135 ‘915 80 . e
.250 | +00 +891206 | .585 | +00  +838001| lgao +80§210 109
1255 | +00  +890038 | .590 | +00 +837990 | ‘go5 *806102 o0
.260 | +00  +889402 | .595 | +00 +838087 | ‘g3 80043 100
.265 | +00 +889280 | .600 | +00 +835273| lg35 :33232,3 o0
2270 | +00 +889445 | .605 | +00 +838529 | ‘o490 | +8 a0
.275 | +00 +889613 | .610 | +00 +838834 | lo45 *827i°3 o0
1280 | 100 issosz7 | 615 | +00 4839168 | 950 | 1809176 100
"85 | 100 1889004 | .620 | +00 1839513 | ‘oas | taonies 100
«290 +00  +887971 «625 +00  +839849 .960 +sos4zs oo
1205 | 100 1886466 | 630 | +00 +840158 | ‘o@s | 1808739 100
«300 +00  +884621 «635 +00  +840425 '970 809 N
.305 | +00 4882623 | .640 | +00 +840636 | ' SIS o o
310 | 100 1880677 | 1645 | +00 +840776 | ‘oio | *BO9ILS  *00
"315 | +00 3878970 | 650 | +00 +R40837 | ‘oo | ¥309950  +00
1320 | +00 +877634 | (655 | +00 +840808 | ‘oo | 809821 +00
.325 | +00  +876738 | .860 | +00 +840683 '332 +810049  *00
.330 | +00  +876275 | .665 | +00 +840458 | 1. 000 +3i8§3g 100
335 | +00 4876179 | .670 | +00 +840128 | +810400  +00
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TABLE A5B

(p)ret for ka =15 and 1 < z2\/a? < 10

a=12cm A=0.16 cm 9<2<90cm

z\[a? {P)ret z\a? (P)ret zA[a? (p)ret

1.00 | +810400 +00 | 4.05 | +635195 +00} 7.05 | +416858 +00
1.05 | +810330 +00 | 4,10 | +630442 +00 | 7,10 | +414308 +00
1,10 | +806752 +00 | 4,15 | +625715 +06 | 7.15 | +411785 +00
1,15 | +799966 +00 | 4,20 | +621014 +00 | 7,30 | +409291  +00
1.20 | +790885 +00 | 4,25 | +616342  +00 7.25 | +406823  +00
1,25 | +780626  +00 | 4,30 | +611701 +00 | 7.30 | +404383 +00
1,30 | +770246 +00 | 4 .35 | +607093 +00 | 7.35 | +401969 +00
1.35 | +760605 +00 | 4,40 | +602520 +00 | 7.40 | +399581  +00
1,40 | +752303 +00 | 4 .45 | +597983 +00 | 7.45 | +397219  +00
1.45 +745687 +00 4.50 | +593482 +00 7.50 | +394883 +00
1.50 | +740883 +00 | 4,55 | +5890620 +00 7.55 | +392571 +00
1.55 | +737844  +00 | 4,60 | +584596 +00 | 7,60 | +390285 +00
1.60 | +736404 +00 | 4,65 | +580213 +00({ 7.65 | +388022 +00
1.65 | +736326 +00 4,70 | +575870 +00 7.70 | +385784 +00
1,70 | +737339 +00 | 4,75 | +571568 +00 | 7.75 [ +383570  +00
1,75 | +739172 +00 | 4,80 | +567307 +00 | 7.80 | +381379 +00
1,80 +741569 +00 4,85 +563089 +00 7.85 | +379210 +00
1,85 | +744300 +00 | 4,90 | +558912 +00 | 7.90 | +377065 +00
1.90 +747172 +00 4,95 +554778 +00 7.95 +374942 +00
1.95 +750023 +00 5,00 +550687 +00 8,00 | +372841 +00
2,00 +752726 +00 5,05 +546638 +00 8.05 +370762 +00
2,05 +755182 +00 5,10 +542632 +00 8.10 +368705 +00
2,10 | +757318 +00 | 5,15 | +538669 +00 | &.15 | +366668  +00
2,15 | +759084 +00 | 5,20 | +534748 +00 | 8.20 | +364653 +00
2.20 | +760447 +00 | 5,25 | +530870 +00 | 8.25 | +362658 +00
2,25 | +761389 400 | 5,30 | +527034  +00 8,30 | +360683  +00
2,30 | +761902 +00 | 5,35 | +523241 +00 | 8.35 | +358729  +00
2,35 | +761989 +00 | 5,40 | +519489 +00 | B8.4Q | +356794  +00
2.40 | +761659 +00 | 5,45 | +515779 +00 | 8.45 | +354879  +00
2,45 | +760925 +00 | 5,50 | +512110 +00 8,50 | +352983  +00
2,50 | +759807 +00 | 5,55 | +508483  +00 8.55 | +351106  +00
2.55 | +758322 +00 ] 5.60 | +504896 +00 | 8.60 | +349248  +00
2,60 | -+756494 +00 | 5.65 | +501350 +00 | 8.65 | 347408  +00
2,65 | +754344 400 | 5,70 | +497844 +00 | 8a70 [ +345586 400
2.70 | +751896 +00 | 5,75 | +494378 400 | 8.75 | +343782  +00
2,75 +749171 +00 5,80 +490951 +00 8,80 | +341996 +00
2.80 +746192 +00 5,85 +487563 +00 8,85 +340228 +00
2.85 | +742980 400} 5,00 | +484214 +00] 8.90 | +338476 +00
2.90 | +739557 +00 | 5.95 | +480903 +00 | 8.95 | +336742  +00
2,95 | +735941 +00 | 6,00 | +477629 +00 | 9.00 | +335024 +00
3.00 [ +732151 +00 | 6,05 | +474393  +00 9,05 [ +333323  +00
3,05 | +728206 +00 | 6.10 | +471195 +00} 9,10 | +331638 +00
3,10 | +724120 +00 | 6.15 | +468032 +00 | 9.15 | +329970 +00
3.15 +719910 +00 6,20 +464906 +00.] 9.20 +328317 +00
3.20 | +715591  +00 6.25 | +461815 +00 9,25 | +326680 +00
3.25 | +711175 +00 ]| 6,30 | ;458759 +00 | ©+30 | +325058  +00
3,30 | +706676 +00 | 6.35 | +455739 +00 | 9.35 | +323452  +00
3,35 +702104 +00 6.40 +452752 +00 2,40 +321861 +00
3,40 | +697470  +00 6.45 +449800 +00 9.45 +320284 +00
3,45 +692785 +00 6,50 +446881 +00 9,50 +318722 +00
3,50 | +688057 +00 | 6,55 | +443995  +00 9,55 | +317175 +00
3.55 +683295 +00 6,60 +441141 +00 8,60 +315642 +00
3.60 | +678506 +00 | 6,65 | +438320 +00 9,65 | +314123  +00
3,65 | +673697 +00 | 6,70 | +435531  +00 9,70 | +312618  +00
3.70 | +668876 - +00 | .75 | +432773 +00 ] 9.75 | +311127  +00
3.75 | +664047  +00 6,80 | +430045 +00 9.80 | +309649 +00
3.80 +659217 +00 6.85 +427349 +00 9,85 +308185 +00
3.85 +654389 +00 6+90 +424682 +00 9+980 +306734 +00
3.90 | +649570 +00 | 6,95 | +422045 +00 9,95 [ +305296  +00
3.95 +644761 +00 7.00 +419437 +00 | 10.00 +303871 +00
4,00 | +639969  +00
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V. A. DEL GROSSO

TABLE A5cC
(0)ret for ka=15mand U < z2A\ /a2 < 1

a=12cm A=0.16 cm 0045 <z<9cm
z\/a® <9>rel z\/a? <0)rel z\a? (9>rel
. 005 +367378 <01 , 340 +146367 +00 .675 +221523 +00
.010 | +370128 -01 .345 | +147485  +00 .680 | +223547  +00
.015 +399538 -01 +350 +149042 +00 685 +225559 +00
.020 +447098 -01 355 +150984 +00 690 +227548 +00
025 +466361 -01 «360 +153213 +00 +»695 +229498 +00
«030 +470032 -01 +3€5 +155605 +00 +700 +231398 +00
+035 +499158 -01 +370 +158024 +00 .705 +233237 +00
.040 | +542868 -01 | ,375 | +160341  +00 .710 | 4235004  +00
. 045 +564034 -01 «380 +162443 +00 .715 +236691 +00
. 050 +567047 -01 335 +164243 +00 «720 +238290 +00
. 055 +585868 -01 +380 +165689 +00 725 +2398794 +00
. 060 +625247 -01 .395 +166762 +00 .730 +241199 +00
.065 +656890 -01 .400 +167477 +00 735 +242500 +00
.070 | +665882 01 | .405 | +167880 +00 .740 | +243696  +00
.075 +670772 -01 «410 +168037 +00 .745 +244784 +00
.080 +693785 -01 415 +168034 +00 «750 +245765 +00
.085 +730580 -01 <420 | +167961 +00 »755 +246640 +00
«090 +759206 -01 425 +167909 +00 .760 +247410 +00
.095 +769151 -01 .430 +167963 +00 . 765 | +248077 +00
+100 +772426 -01 «435 +168194 +00 770 +248647 +00
105 +787295 -01 .440 +168656 +00 775 +249123 +00
.110 | +817584 -01 | .445 | +169385 +00 .780 | +249510  +00
115 +850593 -01 450 +170399 +00 +785 +249815 +00
+120 +871740 -01 .455 | +171696 +00 .790 +250043 +00
125 +878585 -01 +460 +173257 +00 .795 +250201 +00
.130 +881690 -01 465 +175051 +00 .800 +250297 +00
.135 +893848 -01 <470 +177035 +00 . 805 +250338 +00
. 140 +919062 -01 +475 +179161 +00 .810 +250332 +00
. 145 +950487 -01 +480 | +181373 +00 +815 +250286 +00
150 +976991 -01 485 +183617 +00 «820 +250208 +00
. 155 +991695 -01 .490 +185840 +00 .825 +250106 +00
.160 +996272 -01 .495 +187990 +00 .830 +249987 +00
.165 +998900 -01 «500 +190024 +00 +.835 +249859 +00
.170 +100827 +00 .505 +191903 +00 .840 +249729 +00
L175 | 4102820 +00 <510 | +193599 +00 .845 +249605 +00
. 180 +105598 +00 +515 +195088 +00 .850 +249493 +00
. 185 +108474 +00 .520 +196359 +00 855 +249399 +00
. 190 +110751 +00 <525 | +197408 +00 860 +249329 +00
.195 | +112074 +00 | ,530 | +198237 +00 .865 | +249289  +00
200 +112565 +00 «535 +198859 +00 +870 +249285 +00
205 +112716 +00 540 +199290 +00 .875 +249320 +00
»210 +113131 +00 «545 +199554 +00 .880 +249399 +00
.215 +114250 +00 «550 +199678 +00 .885 +249526 +00
.220 | +116194 +00 .555 | +199693 +00 .890 +249705 +00
«225 +118750 +00 «D60 +199630 +00 895 +249938 +00
«230 +121496 +00 968 +199523 +00 + 9060 +250228 +00
235 +123970 +00 <570 +199405 +00 <905 +250576 +00
. 240 +125827 +00 575 +199306 +00 .910 +250986 +00
.245 +126936 +00 .580 +199257 +00 .915 +251457 +00
.250 +127405 +00 +585 +199283 +00 +920 +251991 +00
.255 | 4127517  +00 | .590 | +199407  +00 | 925 | +252588  +00
+ 260 +127637 +00 .595 +199649 +00 +930 +253249 +00
265 +128102 +00 «600 +200023 +00 +935 +253973 +00
20 +129130 +00 .605 +200542 +00 940 +254760 +00
.275 +130784 +00 .610 +201212 +00 2945 +255610 +00
.280 +132971 +00 .615 +202038 +00 +950 +256520 +00
.285 +135486 +00 .620 +203019  +00 9565 +257490 +00
290 +138063 +00 «625 +204151 +00 +960 +258519 +00
295 [ +140441 +00 | .630 | +205430 +00 «965 [ 4259605 +00
+300 +142414 . +00 .635 +206846 +00 «970 +260745 +00
.305 +143862 +00 .640 | +208388 +00 975 | +261939 +00
.310 +144765 +00 .645 +210043 +00 .980 +263183 +00
.,315 +145201 +00 .650 +211798 +00 .985 +264476 +00
.320 +145319 +00 .655 +213638 +00 990 +265815 +00
.325 +145311 +00 .660 +215546 +00 »995 +267199 +00
330 +145375 +00 . 665 +217508 +00 1,000 +268623 +00
.335 +145685 +00 .670 | +219505 +00
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TABLE A5D
(0)rei for ka =157 and 1 < z\ a2 < 10
a=12cm A=0.16 cm 9<z2=<90cm
z\[a? (0)rer z\/a? (0)ret z\/a? (0)ret
1,00 | +268623 +00 | 4,05 | +836854 - +00 7,05 | +113263  +01
1,05 | +284566 +00 | 4.10 | +844745  +00 7.10 | +113561  +01
1,10 | +301801 +00 | 4,15 | +852485 +00 7.15 | +113855 401
1,15 | +318142 +00 | 4,20 | +860079 +00 7.20 | +114144 401
1.20 | +332097 +00 | 4,25 | +867529  +00 7.25| +114430 +01
1,25 | +342892 +00 | 4,30 | +874838  +00 7.30 | +114713  +01
1.30 | +350360 +00 | 4,35 | +882011 +00 7.35 | +114991  +01
1.35 | +354785 +00 | 4,40 | +889049  +00 7.40 | +115266  +01
1.40 | +356750 +00 4,45 | +895957 +00 7.45 | +115538 +01
1.45 | +356985 +00 | 4.50 | +902738 +00 7.50 | +115806  +01
1.50 | +356251 +00 4,55 +909394 +00 7.55 | +116071 +01
1.55 +355250 +00 4,60 +915928 +00 7.60 | +116332 +01
1,60 | +354571 +00 4,65 +922343 +00 7.65 | +116590 +01
1,65 | 4354658 +00 | 4,70 | +928642 +0C0 | 7,70 | +116845 +01
1,70 +355816 +00 4,75 +934829 +00 7.75 | +117097 +01
1,75 | +358224 +00 | 4,80 | +940905 +00 7.80 | +117346 +01
1,80 | +361954 +00 ] 4,85 | +946872 +00 | 7.85| +117592  +01
1.85 | +367001  +00 | 4,90 | +952735 +00 7.90 | +117835 +01
1,90 | +373303 +00 | 4,95 | +958495 +00 ] 7.95| +118075 +01
1,95 | +380762 +00 1 5 00 | +964155 +00 | 8.00| +118312  +01
2.00 | +389260 +00 1 5 05 | +969716 +00 | 8.05| +118546 +01
2,05 | +398671 400 | 5 19 | 4975182 +00 | 8.10 | +118777 +01
2,10 | +408867  +00 5,15 | +980555 +00 8,15 | +119006  +01
2,15 +419726 +00 5,20 +985836 +00 8.20 | +119232 +01
2,20 | +431133 +00 | 5,25 | +991028 +00 | s8.25| +119455 +01
2,25 | +442984 +00 | 5,30 | +996134 +00 | 8.30 | +119676 +01
2.30 | +455185 +00 ] 5,35 | +100115 +0} | 8,35] +119894 +01
2.35 | +467651 +00 | 5,40 | +100609 +01 | 8.40 [ +120110 +01
2,40 | +480309 +00 § 5,45 | +101095 +01 | 8.45 | +120323 +01
2.45 | +493096 +00 ] 5,50 | +101572 +01 | 8,50 | +120534 +01
2,50 | +505955 +00 ) 5.55 | +102042 +01 | 8.55| +120743  +01
2,55 | +518839 +00 ] 5,60 | +102505 +01 | 8.60 ) +120948 +01
2.60 | +531708 +00 | 5,65 | +102960 +01 8.65 | +121153  +01
2.65 +544526 +00 5,70 | +103407 +01 8,70 | +121355 +01
2,70 | +557264 +00 | 5,75 | +103848 +01 | 8.75 | +121554 +01
2,75 +569898 +00 5,80 | +104282 +01 8,80 | +121751 +01
2,80 | +582408 +00 | 5,85 | +104709 +01 | 8.85 | +121946 +01
2.85 | +594776 +00 | 5,90 | +105129 +01 | 8.90 | +122139 +01
2,90 | +606989 +00 | 5,95 | +105543 r01 8.95 | +122330 +01
2,95 +619035 +00 6,00 +105951 +01 9,00 | +122519 +01
3,00 +630907 +00 6,05 +106352 +01 9,05 | +122706 +01
3.05 | +642597 +00 | 6,10 | +106747 +01 | 9.10 | +122891  +01
3.10 | +654099  +00 6,15 | +107137  +01 9.15 | +123074 401
3,15 | +665411  +00 | g 90 | +107521 +0) | 9.20 | +123255 +01
3.20 | +676529 +00 ) g o5 | 4107899 +ul | 9.25 | +123434  +01
3.25 | +687453 +00 | ¢.30 | +108271 +01 | 8,30 | +123611 +01
3,30 | +698182 +00 | 6,35 | +108638 +01 | 9,35 | +123786  +01
3,35 | +708716 +00 ] .40 | +109000 +01 | 9.40 | +123960 +01
3,40 | +719055 +00 6,45 | +109356  +01 9,45 | +124132  +01
3,45 | +729202  +00 | g, 50 | +109707 +01.| 9,50 +124302 +01
3.50 +739157 +00 6,55 +110054 +01 9,55 | +124470 +01
3.55 | +748924 +00| g,60 | +110395 +01 | 9,60 +124636 +01
3,60 | +758505 +00 | g,.65 [ +110732 +01} 9,55 | +124801  +01
3.65 | +767903  +00 { 6,70 | +111064 +01| 9,70 | +124965  +01
3.70 | +777119 +00 6,75 +111391 +01 9,75 | +125126 +01
3,75 | +786159 +00 6,80 +111714 +01 9.80 | +125286  +01
3.80 | +795024  +00 6.85 +112032 +01 9.85 | +125445 +01
3.85 +803718 +00 6,80 +112346 +01 2,90 | +125602 +01
3,90 | +812245 +00 | 6,95 | 4112656 +01 | 0.95| +125757  +01°
3,95 | +820607 +00 ) 7.00 | +112962 +01 ]| 10,00 | +125911  +01
| 4,00 | +828809  +00
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{(p)ret for ka = 20 and 0 < z\/a2.< 1

V. A. DEL GROSSO

A=

TABLE Ab6A

a=15cm 0.15cm 0075 =z<15cm
z\a? (P)ret zAa? (P)ret zMa? (pIret
+ 005 +969218 +00 « 340 +874732 +00 .675 +839417 +00
.010 +968232 +00 <345 +873610 +00 . 680 +839154 +00
.015 +963727 +00 .350 +872983 +00 685 +838783 +00
020 +963067 +00 2355 +872804 +00 .690 +838302 +00
. 025 +958845 +00 «36C +872958 +00 .695 +837712 +00
«030 +957796 +00 « 365 +873290 +00 .700 +837017 +00
.035 +954926 +00 <370 +873628 +00 .705 +836220 +00
+040 +952264 +00 «375 +873817 +00 .710 +835328 +00
. 045 +951446 +00 +3280 +873732 +00 +715 +834347 +00
.050 +947673 +00 .385 +873292 +00 .720 | +833283 +00
. 055 +946733 +00 + 399 +872468 +00 . 725 +832147 +00
. 060 +944996 +00 «395 +871276 +00 .730 +830946 +00
« 065 +941668 +00 .400 +869773 +00 +735 +829689 +00
.070 +941165 +00 .405 +868049 +00 .740 | +828387 +00
075 +939382 +00 +410 +866208 +00 .745 +827049 +00
. 080 +936215 +00 415 +864361 +00 .750 +825685 +00
085 +935547 +00 420 +862613 +00 «755 +824304 +00
+ 090 +934552 +00 425 +861054 +00 .760 +822917 +00
. 095 +931483 +00 «430 +859752 +00 + 765 +821531 +00
«100 +929810 +00 +435 +858748 +00 770 +820157 +00
+105 +929669 +00 .440 +858057 +00 +775 +818803 +00
.110 +927898 +00 .445 +857670 +00 .780 +817476 +00
+115 +925009 +00 450 +857553 +00 +785 +816185 +00
«120 +923767 +00 «455 +857657 +00 790 +814935 +00
.125 +923706 +00 .460 +857920 +00 .795 +813733 +00
.130 +922334 +00 .465 +858275 +00 ,800 | +812584 +00
.135 +919601 +00 .470 | +858650 +00 .805 | +811493 +00
.140 +917688 +00 .475 +858981 +00 .810 | +810464 +00
.145 +917412 +00 .480 +859209 +00 .815 | +809501 +00
.150 +917209 +00 .485 +859285 +00 .820 | 4808607 +00
.155 +915564 +00 490 +859172 +00 .825 +807783 +00
.160 +912962 +00 .495 +858845 +00 .830 | +807031 +00
165 +911042 +00 «500 +858292 +00 .835 +806352 +00
. 170 +910556 +00 505 +857515 +00 .840 +805746 +00
+175 +910658 +00 .a10 +856523 +00 .845 +805213 +00
180 +909983 +00 .515 +855338 +00 ,850 | +804752 #00
185 +908047 +00 «520 +853988 +00 .855 +804362 +00
190 +905579 +00 .525 +852505 +00 .860 +804041 +00
.195 +903727 +00 «530 +850929 +00 .865 +803786 +00
.200 +903058 +00 «535 +849298 +00 .870 +803596 +00
205 +903182 +00 <540 +847652 +00 .875 +803468 +00
.210 +903171 +00 . 545 +846029 +00 .880 +803398 +00
215 +902276 .+00 550 +844465 +00 .885 +803383-+00
.220 +900400 +00 .555 +842992 +00 .890 | +803420 +00
.225 +898069 +00 +260 | +341636 +00 .895 | +803504 +00
230 | +896045 +00 | .565 | +840419 +00 .900 | +803633 +00
.235 +894866 +00 .570 +839358 4100 .905 | +803801 +00
+240 +894585 +00 «575 +838463 +00 .910 | +804006 +00
.245 +894807 +00 .580 +837738 +00 .915 | +804242 +00
+250 +894936 +00 .588 +837185 +00 .920 | +804506 +00
.255 +894472 +00 »590 +836796 +00 .925 | +804794 +00
+260 +893213 +00 .595 +836564 +00 930 | +805102 +00
265 +891297 +00 « 600 +836475 +00 <935 +805425 +00
270 +889106 +00 605 +836512 +00 .940 +805761 +00
275 +887099 +00 «610 +836657 +00 .945 +806105 +00
+280 +885636 +00 615 +836891 +00 .950 +806453 +00
.285 +884877 +00 .620 +837191 +00 .955 +806802 +00
« 290 +884748 +00 «625 +837537 +00 . 960 +807148 +00-
+ 295 +884998 +00 +630 +837908 +00 +965 +807489 +00
«300 +885288 +00 .635 +838282 +00 .970 +807821 +00
. 305 +885302 +00 +.640 +838641 +00 975 +808142 +00
«310 +884818 +00 +.645 +838965 +00 .980 +808448 +00
315 +883756 +00 650 +839240 +00 +985 +808736 +00
.320 +882177 +00 .655 +839449 +00 .990 +809005 +00
.328 +880252 +00 +660 +839581 +00 -.9a95 +809253 +00
+330 +878216 +00 . 665 +839625 +00 | 1,000 | +809475 +00
.335 +876309 +00 .670 +839572 +00
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TABLE A6B

(p)rer for ka =207 and 1 < z\/a? < 10

a=15cm A=0.15cm 15=z=<150cm
z\a® (P)ret 2\ [a? (P)ret z\a? (P)ret
1,00 +809476 +00 | 4.05 +635487 +00 7,05 | +416978 +00
1,05 +810053 +00 4,10 +630732 +00 7,10 | +414426 +00
1.10 +807104 +00 4,15 +626001 +00 7,15 | +411902 +00
1,15 | +800789 +00 | 4 .20 | +621297 +00 7.20 | +409405 +00
1,20 | +791974 +00 ] 4,25 | +616621 +00 7.25 | +406936 +00
1.25 +781787 +00 4,30 | +611977 +00 7,30 | +404494 +00
1,30 | +771330 +00 | 4,35 | +607366 +00 7,35 | +402079 +00
1,35 +761509 +00 4,40 +602789 +00 7.40 | +399690 +00
1.40 +752973 +00 4,45 +598247 +00 7,45 | +397326 +00
1.45 | +746106 +00 | 4.50 | +593743 +00 7.50 | +394988 +00
1,50 +741062 +00 4,55 +589277 +00 7.55 | +392675 +00
1.55 +737811 +00 4,60 +584850 +00 7,60 | +390387 +00
1.60 +736197 +00 4,65 +580463 +00 T7.65 +388124 +00
1,65 +735985 +00 4,70 +576116 +00 T.70 | +385884 +00
1,70 +736905 +00 4,75 +571810 +00 7.75 +383668 +00
1,75 +738680 +00 4,80 +567546 +00 7.80 +381476 +00
1,80 +741049 +00 4,85 +563324 +00 7.85 +379306 +00
1,85 +743777 400 4,90 | +559144 400 7.90 | 4377160 +00
1,90 +746665 +00 4,95 | +555006 +00 7.95 | +375035 +00
1.95 | +749546 +00 5,00 | +550912 +00 8,00 | 4372933 +00
2,00 | +752289 +00 | 5,05 | +546859 +00 8,05 | +370853 +00
2.05 | +754793 +00 | 5.10 | +542850 +00 | 8.10 | +368794  +00
2,10 | +756980 400 | 5,15 | 4538883 +00 | &.15 | +366757  +00
2,15 | +758799 +00 | 5,20 | 4534959 +00 8,20 | +364740 +00
2.20 | +760215 +00 | 5.25 | +531078 +00 8,25 | +362744 +00
2,25 | +761208 400 | 5,30 | +527239 +00 | 8.30 | +360769  +00
2,30 | +761771 +00 | 5,35 | +523442 +00 8,35 | +358813 +00
2,35 | +761905 +00 5.40° | +519687 +00 8.40 | +356877 +00
2,40 | +761620 +00 5,45 | +515974 +00 8,45 | +354961 +00
2,45 +760927 +00 5,50 +512302 +00 8.50 +353064 +00
2.50 | +759846 +00 5,55 +508671 +00 8,55 | +351186 +00
2.55 | +758397 +00 5.60 | +505082 +00 8,60 | +349327 +00
2,60 | +756600 +00 | 5,65 | +501533 +00 | B8.65 ( +347486  +00
2,65 | +754479 400 | 5,70 | +498024 +00 | 8.70 | +345663 +00
2,70 | 4752056 +00 | 5,75 | +494555 +00 | 8-75 | +343858  +00
2,75 +749354 +00 5,80 +491125 +00 8.80 +342071 +00
2.80 +746396 +00 5,85 +487735 +00 8,85 +340302 +00
2.85 +743202 +00 5,90 +484383 +00 8,90 +338550 +00
2,90 | +739794  +00 | 5,95 | +481069 +00 | 8.95 | +336814 +00
2,95 +736192 +00 6,00 +477793 +00 9,00 +335096 +00
3,00 | +732415 400 | g 05 | +474555 '+00 | 9.05 | +333394  +00
3,05 | 728479  +00 | 6,10 | +471353 +00 | 9,10 | +331708 +00
3,10 | +724403 +00 | ¢ 15 | +468188 +00| 9.15 | +330039  +00
3,15 | +720200 +00 | g 20 | +465060 +00| 9,20 | +328385 +00
3.20 | +715887 400 | G o5 | 4461967 +00| 9.25 | +326747 +00
3.25 +711476 +00 6,30 +458909 +00 8,30 +325125 +00
3,30 +706980 +00 6,35 +455886 +00 9.35 +323518 +00
3,35 | +702412 +00 | 6,40 | 4452897 +00| 9.40 | +321926  +00
3,40 | +697780 400 6.45 +449942  +00 9,45 | +320349 +00
3.45 | +693096 +00 6.50 | +447021 +00 2,50 | +318786 +00
3.50 +688369 +00 6,55 +444133 +00 9.55 +317238 +00
3.55 | +683607 100 | 6,60 | +441278 +00| 9.60| +315704 +00
3.60 | +678818 400 6,65 +438455  +00 9,65 | +314185 +00
3.65 | +674009 +00 | g 70 | 4435663 +00| 9.70 | +312679 +00
3.70 +669186 +«00 6,75 +432903 +00 a,75 +311187 +00
3.75 +664356 +00 6,80 +430174 +00 9.80 +309709 +00.
3.80 | +659523 +00 6,85 +427475 +00 9,85 +308244  +00
3.85 | +654693 400 | 6.80 | +424807 +00| 9-80] +306792  +00
3.90 | +649871 G0 | 6,95 | 4422168 +00| 9.95 | +305353  +00
3.95 | +645060 +00 | 7,00 | 1419558 +00 | 10,00 | +303928  +00
4,00 +640265 +00
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TABLE A6C

(@) ret for ka = 20 and 0 < zA\ /a2 < 1

a=15cm A=0.15¢cm 0.075=<z=<15cm

z\/a? (8)ret 2\ a? (0)rer z\/a? (@) rer

.005 [ +306329 ~01 § ,340 |+150708 +00 .675 | +218663 +00
.010 | +346055 =01 .345 | +150636 +00 +680 | +220662 +00
.015 | +369830 -01 | .350 | +150536 +00 «685 | +222692 +00
.020 | +398581 -01 «355 | +150629 +00 +690 | +224734 +00
.025 | +432509 =01 | .360 |+151089 +00 .695 | +226772 +00
.030 | +446554 =01 | .365 |+152020 +00 .700 | +228793 +00
.035 | +490496 =01 | .370 |+153445 +00 .705 | +230780 +00
.040 | +498356 =01 | ,375 | +155318 +00 710 | +232720  +00
.045 | +534536 -01 | 380 |+157535 +00 715 | +234601 +00
.050 | +559873 «01 | .335 | +159955  +00 .720 | +236412 +00
.055 | +570612 =01 | 390 |+162424  +00 .725 | +238143  +00
.060 | +610870 =01 | .395 |+164789 +00 .730 | +239785 +00
.065 | +625756 =01 | _400 | +166920 +00 .735 | +241332 +00
.070 | +639779 <01 | .a05 | +168720 +00 .740 | +242778 +00
.075 | +678049 -01 | .410 | +170130 +00 .745 | +244118 +00
.080 +692978 =01 415 | 4171133 +00 +750 | +245350 +00
.085 | +702550 -01 | .420 | 4171751 +00 .755 | +246471 +00
.090 | +737191 -01 | .425 |+172040 +00 .760 | +247481 +00
.095 | +761093 -01 | .430 |+172083 +00 +765 | +248380 +00
.100 | +765383 -01 | .435 |+171977 +00 ,770 | +249171 +00
.105 | +786241 -01 | .440 [+171826 +00 775 | +249856 +00
.110 | +820542 -01 | .445 | 3171730 +00 .780 | +250439 +00
.115 +836553 -01 .450 [ +171780 +00 .785 | +250925 +00
.120 +840204 -01 .455 | +172049 +00 .790 | +251317 +00
.125 | +859867 -01 | .460 | +172588 +00 .795 | +251624 +00
.130 | +892843 -01 | .465 | +173427 +00 .800 | +251850 +00
.135 | 4913613 -01 | 470 |+174575  +00 .805 | +252004 400
.140 .| +917552 =01 | .475 | +176020 +00 .810- +252092 +00
.145 | 4923648 ~01 | ,480 | +177732 +00 .215 | +252123 +00
.150 | +951047 ~01 | .485 | +179668 +00 .820 | +252103 +00
.155 | +98:2052 -01 | .490 | +181777 +00 .825 | +252043 +00
.160 | +100035 +00 | ,495 | +183%98 +00 .830 [ +251948 +00
+165 +100414 +00 .3500 | +186273 +00 .835 | +251828 +00
.170 | +100831 +00 | ,.505 | +188540 +00 .840 | +251690 +00
. 175 +10:2600 +00 .510 | +190744 +00 .845 | +251543 +00
.180 | +103518 +00 | .515 | +192834 +00 .850 | +251293 +00
.185 | +103268 +00 | .520 | +194766 +00 .855 | +251249 +00
.190 | +109772 +00 ] .525 | +196508 +00 .860 | +251116 +00
.195 | +110099 +00 | ,530 | +198034 +00 .865 | +251002 +00
200 +110273 +00 +535 | +199329 +00 +«870 | +250913 +00
+205 +111346 +00 | ,540 | +200388 +00 .875 | +250855 +00
+210 | +113612 +00} .545 [ +201215 +00 .880 | +250833 +00
.215 | 4118502  +00] ,550 | +201821  +00 .885 | +250852  +00
.220 +113076 +00] .555 | +202725 +00 890 | +250916 +00
«225 | 4120655 +00| .560 | +202453 +00 .895 | +251030 +00
.230 | +121187 +00| .565 |+ 30?9-‘4 +00 .960 | +251196 +00
.235 | +121204  +00| .570 | 420481 +ee | “905 | 4251418  +00
. 240 +131467 +06| .575 | -r202i80 +00 +910 | +251700 +00
.245 +122544 400 ] .580 | +202236 +00 .915 | +252041 +00
.250 +124566 +00 | .585 | +202075 +00 +920 | +252445 +00
.255 +127222 +00 .390 | +201939 +00 +925 | +252912 +00
.260 +129954 +00 .595 | +201860 +00 +930 | +253443 +00
.265 +132215 +00 | .600 | +201865 +00 935 | +254040 +00
«270 +133672 +00 | .605 | +201978 +00 .940 | +254701 +00
.275 +134306 +00 | .610 | +202219 +00 .945 | +255427 +00
280 +134383 +00 +615 | +202603 +00 +950 | +256217 +00
+285 +134330 +00 .620 | +203141 +00 «955 | +257071 +00
«290 +134582 +00 | .625 | +203840 +00 .060 | +257988 +00
.295 +135445 +00 | .630 | +204702 +00 .965 | +258965  +00
«300 +137023 +00 +635 | +205726 +00 .070 | +260002 +00
+305 +139219 +00 .640 | +206907 +00 «975 | +261096 +00
+310 +141784 +00 .645 | +208238 +00 .980 | +262247 +00
.315 +144396 +00 +650 [ +209708 +00 <985 | +263451 +00
+320 +146748 +00 .655 | +211305 +00 .990 | +264706 +00
.325 +148606  +00 | .660 | +213015 +00 | . _.995 | +266011 +00
+«330 +149858 +00 | ,665 | +214822 +00 | 1,000 | 267365 +00
.335 +150516 +00 .670 | +216711 +00
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TABLE A6D

(60)re; for ka =207 and 1 < zA\/a2 < 10

a=15cm A=0.15cm 15=z2=<150cm

zMa? (8)rer z\a? () ret zMa? (0)res
1,00 | +267363 +00 | 4,05 | +836627 +00 7.05 | +113266  +01
1,05 | +282869 +00 | 4,10 | +844528 400 7.10 | +113564 +01
1.10 | +300128 +00 | 4.15 | +852279  +00 7.15 [ +113858  +01
1,15 | +316801 +00 | 4,20 | +859882 +00 7.20 | +114148  +01
1,20 | +#331243 +00] 4,25 | +867342 +00 7.25| +114434 401
1,25 | +342560 400 | 4,30 | +874660 +00 7,30 | +114716 +01
1,30 | +350500 +00 | 4 .35 | +881842 +00 7.35 | +114995 +01
1.35 +355301 +00 4,40 | +888889 +00 7.40 | +115270 +01
1,40 | +357521 +00 1 4 45 | +895805 +00 7.45 | +115542  +01
1,45 | +357892 400 | 4.50 [ +902593 +00 7.50 | +115810 401
1.50 | +357189  +00 | 4,55 | 4909256 +00 7.55 | +116075 +01
1,55 | +356134 400 | 4,60 | 4915797 +00 7.60 | +116336 +01
1,60 | +355339 400 | 4,65 | +922219 +00 7.65 | +116595  +01
1,65 | +355272 +00| 4,70 | +928526 +00 7.70 | +116850  +01
1,70 | +356258 +00 | 4,75 | +934718 +00 7.75 | +117102  +01
1,75 | +358489 +00| 4.30 | +940800 +00 7.80 | +117350 +01
1.80 | +362049 +00| 4.85 | 4946774 +00 7.85 | +117596  +01
1,85 | +366939 +00| 4,00 | +952643 +00 7.90 | +117839  +01
1.90 | +373101 +00[ 4,95 | 4+958408 +00 7.95| +118079  +01
1.95 | +380439 +00| 5,00 | +964073 +00 8,00 +118316  +01
2,00 | +388836 +00| 5,05 | +969640 +00 8,05 | +118550 +01
2,05 | +398163 +00] 5,10 | 4975111 +00 8,10 | +118782 +01
2,10 | +408291 +00| 5,15 | +080488 +00 8,15 | +119011  +01
2,15 +419097 +00 5,20 | 4985774 +00 8,20 ( +119237 +01
2,20 | +430465 +001 5,25 | 4990970 +00 8.25 | +119460  +01
2,25 | +442287 +00| 5,30 | 4996080 +00 | 8.30 | +119681  +01
2,30 | +454469 +00]| 5,35 | 4100110 +01 8,35 | +119899  +01
2.35 | +466924 +00 | 5,40 | +100605 +01 | 8.40 | +120115 +01
2,40 +479578 +00 5.45 | +101091 +01 8.45 +120329 +01
2.45 | +492366 +00| 5,50 | +101569 +01 8,50 | +120540  +01
2.50 | +505231 400} 5,55 | +102039 +01 8.55 | +120748 +01
2,55 | +518124 +00] 5,60 | +102502 +01 | 5.60 | +120954  +01
2,60 | 531005 +00| 5,65 | +102057 +01 | 2.65| +121158  +01
2.65 | +543838 +00! 5,70 | +103405 401 8,70 | +121360  +01
2,70 | +556592 +00| 5.75 | +103846 +01 8.75 | 4121559  +01
2,75 | +569244 +00| 5.0 | +104280 +01 8,80 | +121757  +01
2.80 | +581773 +00 1 5,g5 | +104707 +01 | 8.85| +121952  +01
2.85 | +594160 +00] 5 90 | +105128 +01 | 8.90 | +122145 +01
2,90 | +606393 +00 | 5,95 | +105542 +01 | 8,95 | +122336 +01
2,95 | +618459  +00 | 6,00 | +105950 +01 | 9.00  +122525  +01
3,00 | +630351 +00 6,05 | +106352 +01 9,05 | +122711 +01
3.05 | +642061 +00 | 6,10 | +106747 +01 | 9,10 | +122896  +01
g. ig +ggiggi +gg 6,15 | +107137 +01{ 9.15 | +123079 +01

. + +00 | 6,20 | +107521 +01 | 9.20| +123260 +01
3.20 | 4676052  +00°| 5 95 | 4107899 401 | 9.25| +123439  +01
3,25 | +686994 100 | .30 | +108271 +01 ] 9.30 | +123617 +01
3.30 | +697741 400 | 6,35 | +108639 +01 | 9,35 | +123792  +01
3.35 +708292 +00 6,40 | +109001 +01 9.40 | +123966 +01
3,40 | +718649 +00 6,45 | +109357 +01 9.45 +124137 +01
3,45 | +728813 +00 | 6,50 | +109709 +01 ) 9.50 | +124307 +01
3.50 | +738785 +00| 6,55 | +#110055 +01 9.55 | +124476  +01
3,55 | +748567 +00 ] 6,66 | +110397 +01 9.60 | +124642  +01
3,60 | +758163  +00 | g g5 | 4110734 +01| 9.55| +124807 +01
3,65 | +767575  +00 | g 75 | 4111066 +01 | 9.70 | +124971  +01
3.70 | +776806  +00 | g 75 | 4111393 +01} 0,75 +125132  +01
3.75 | +785859  +00 | g g9 | 4111716 +01 | 9.80| +125292 +01
3.80 | +794738  +00 | g g5 | +112035 +01] 9.85| +125451  +01
3.85 +803445 +00 6,80 +112349 +01 2,90 +125608 +01
3.90 +811984 +00 6.95 +112659 +01 9,95 +125763 +01
3.95 | +820358 +00 7.00 +112965 +01] 10,00 +125917 +01
4,00 | +828571  +00 - '
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V. A. DEL GROSSO

TABLE A7a

(p)ret for ka=30m and 0 < 2\ /a2 < 1

a=18cm A=0.12 cm 0135=<z=<27cm

z\/a? (D) ret z\/a? (P)ret zA[a? (PYre

. 005 +974738 +00 « 349 +878345 +00 .675 | +838778 +00
.010 +971257 +00 « 345 +876277 +00 .680 | +838720 +00
+015 +968088 +00 «350 +874269 +00 .685 | +838554 +00
. 020 +965209 +00 355 +872567 +00 .690 | +838278 +00
.025 +962587 +00 | .360C +871339 +00 .695 | +837889 +00
.030 +960100 +00 365 +870651 +00 .700 | +837387 +00
+035 +957464 +00 <370 +870463 +00 .705 | +836774 +00
.040 +954493 +00 <375 +870654 +00 «710 | +836054 +00
. 045 +951741 +00 «220 +871050 +00 +715 | +835231 +00
. 050 +950019 +00 « 385 +871462 +00 «720 | +834312 +00
+055 +948234 +00 + 290 +871712 +00 .725 | +833302 +00
. 060 +945272 +00 +« 395 +871661 +00 .730 | +832212 +00
. 065 +943644 +00 .400 +871223 +00 »735 | +831049 +00
+070 +941996 +00 .405 +870369 +00 .740 | +829822 +00
075 +939266 +00 .410 +869124 +00 <745 | +828542 +00
. 080 +938473 +00 415 +867559 +00 «750 | +827219 +00
. 085 +935557 +00 +420 | +865776 +00 755 | +825862 +00
« 090 +934972 +00 «425 +863893 +00 760 | +824482 +00
. 095 +932081 +00 +430 +862032 +00 .765 | +823089 +00
100 +931642 +00° .435 +860306  +00 .770 | +821692 +00
«105 +928940 +00 <440 +858805 +00 775 | +820302 +00
+110 +928066 +00 .445 +857595 +00 .780 | +818926 +00
+115 +926568 +00 +450 +856711 +00 +785 +817574 +00
+120 +924167 +00 «455 +856159 +00 .790 | +816253 +00
.125 | +924045 +00 | ,460 | +855917 +00 | _795 | 4814970 +00
.130 +921801 +00 465 +855940 +00 +800 | +813733 +00
.135 +919863 +00 «470 +856168 +00 .805 +812548 +00
<140 +919867 +00 475 +856528 +00 .810 | +811419 +00
. 145 +217957 +00 «480 +856947 +00 .815 | +810351 +00
+ 350 +915541 +00 +485 +857350 +00 .820 | +809349 +00
. 155 +915324 +00 «490 +857669 +00 .825 | +808415 +00
+.160 +914801 +00 495 +857848 +00 .830 | +807552 +00
. 165 +912305 +00 «500 +857841 +00 .835 | +806761 +00
170 +910345 +00 « 505 +857617 +00 .840 | +806045 +00
<175 +910294 +00 .10 +857158 +00 .845 | +805403 +00
180 +910059 +00 .515 +856462 +00 .850 | +804835 +00
+185 +908037 +00 9520 +855535 +00 .855 | +B04341 +00
+190 +905549 +00 «525 +854398 +00 .860 | +803920 +00
.195 +904517 +00 «530 +853079 +00 .865 | +803570 +00
200 +904755 +00 +535 +851613 +00 .870 | +803290 +00
+205 +904505 +00 <540 +850038 +00 .875 | +803075 +00
.210 +902758 +00 +945 +848397 +00 .880 | +802925 +00
«215 +900260 +00 +550 +846732 +00 .885 | +802836 +00
«220 +898484 +00.] .555 +845084  +00 .890 | +802804 +00
.225 | +898088 +00 | +260 | +843491  +00} ‘gq95 | 1502826 +00
.230 | +898432 +00 | .565 | +841989  +00| ‘gg9 | 4802898  +00
.235 | +898318 +00 | -570 | +840605 +00 | 905 | +803017  +00
240 | +897035 +00 | .575 | +839363  +00 | 939 | ,803177 +00
.245 +894813 +G0 . o980 +838282 +00 .915 | +803376 +00
+250 | +892524  +00 | .585 | +837373  +00 (939 | 4803609  +00
.255 | +891016 +00 | .590 | +836641  +00 | g5 | +803871 +00
260 +890582 +00 «895 +836086 +00 930 | +804160 +00
265 +890873 +00 «600 +835703 +00 .935 | +804469 +00
+270 +891182 +00.| .605 +835481 +00 .940 | +804796  +00
«275 +890864 +00 .610 +835407 +00 .945 | +805137 +00
«280 +889642 +00 +615 +835465 +00 +950 | +805487 +00
<285 +887676 +00 .620 +835633 +00 955 | +805843 +00
«290 +885433 +00 625 +835891 +00 .960 | +806201 +00
«295 +883458 +00 «830 +836218 +00 .965 | +806557 +00
» 300 +882148 +00 +635 +836589 +00 +970 +806909 +00
.305 | +881629 +00,| .640 | +836984 +00{| 975 | 4807253 +00
.310 +881745 +00 .645 +837380 +00 .980 | +807585 +00
.315 +882155 +00 <850 +837758 +00 +985 | +807904 +00
+320 +882457 +00 +655 +838099 +00 +.990 +808206 +00
.325 | +882322 +00 | .é60 | +838385 +00| ‘ags | ;808488 100
+ 330 +881568 +00 +665 +838601 +00 1,000 | +808750 +00
«335 +880192 +00 670 +838736 +00
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TaBLE A7B
(p)ret for ka = 30m and 1 < zAfa? < 10
a=18cm A=0.12cm 212X 270 cm
Z)‘/a2 (p>rel 2\ a? (P)rel zMa? <P>rel
1,00 | +808750 +060 | 4,05 | +635697 +00 ] 7,05 | +417063  +00
1,05 | +809782 +00 | 4,10 | +630939 +00 | 7,10 | +414510 +00
1.10 | +807299 +00 | 4,15 | +626205 +00 ]| 7.15 | +411985 +00
1,15 | +801342 +00 | 4,20 | +621499 +00 | 7,30 | +409487 +00
1.20 | +792737 +00 } 4,25 | +616821 +00 | 7.25 | +407017 +00
1.25 | +782620 +00 | 4,30 | +612174 +00 ]| 7,30 | +404574 +00
1,30 | +772118 +00 § 4,35 | +607560 +00 | 7.35 | +402157 +00
1.35 | +762175 +00 | 4,40 | +602981 +00 | 7.40 | +399767 +00
1.40 | +753474 +00 4,45 +598437 +00 7.45 +397403 +00
1.45 | +746427 +00 4,50 +593930 +00 7.50 | +395064 +00
1.50 | +741208 +00 ]| 4,55 | +589461 +00 ]| 7,55 | +392750  +00
1.55 | +737802 +00 | 4,60 | +585031 +00| 7.60 | +390461 +00
1.60 | +736060 +00 | 4,65 | +580641 +00| 7.65 | +388196 +00
1.65 | +735750 +00 | 4,70 | +576292 +00| 7,70 | +385955 +00
1,70 +736600 +00 4,75 +571984  +00 7.75 +383738 +00
1,75 | +738331  +00 | 4,80 | +567717 +00| 7.80 | +381545 +00
1,80 | +740678 +00 4,85 +563492 +00 7.85 | +379375 +00
1.85 | +743403 +00 | 4 90 | +559310 +00] 7.90 | +377227  +00
1.90 +746301 +00 4,95 +555169 +00 7.95 +375102 +00
1.95 | +749203 +00 } 5 00 | +551072 +00) 8.00 | +372999  +00
2,00 | +751975 400 | 5,05 | +547017 +00] 8.05 | +370918  +00
2,05 | +754511 +00 | 5,10 | +543005 +00| 8.10 | +368859  +00
2,10 | +756735 +00 1 5 15 | +539036 +00| 8,15 | +366820  +00
2,15 | +758592 400 | 5,20 | +535110 +00| 8.20| +364803  +00
2.20 | +760046 +00 | 5,25 | +531226 +00{ 8,25 | +362806  +00
2,25 |'+761076- +00 | 5,30 | +527385 +00 | 8.30 | +360830  +00
2,30 | +761675  +00 5,35 | +523585 +00 | 8.35 | +358873  +00
2.35 | +761843  +00 5,40 | +519828 +00 8.40 | 356937 +00
2.40 | +761589  +00 | 5,45 | +516113 +00 )} 8.45 ) +355020  +00
2,45 | +760927 +00 | 5,50 | +512439 +00 | 8.50°| +353122  +00
2.50 | +759873 +00 | 5,55 | +508806 +00 | 8.55 | +351243  +00
2,55 | +758448 +00 | 5,60 | +505215 +00 | 8.60 | +349383  +00
2,60 | +756674 +00 | 5,65 | +501663 +00 | B8.85 | +347542  +00
2,65 | +754574 +00 5,70 +498153 +00 8.70 | +345718 +00
2.70 +752169 +00 5,75 +494681 +00 8.75 +343913 +00
2,75 | +749484  +00 5,80 | +491250 +00 8,80 | +342125 +00
2.80 | +746540 +00 | 5.85 | +487857 +00 | 8.85 | +340355  +00
2.85 +743360 +00 5'90 +484504 +00 8,90 +338602 +00
2,90 | +739963 +00 | 5,95 | +481188 +00 | 8.95 | +336866  +00
2,95 | +736371 +00 | 6,00 | +477910 +00 | 9.00 | +335147  +00
3,00 | +732602 +00 | 6,05 | +474670 +00 | 9.05 | +333445 +00
3,05 | +728674 +00 | 6.10 [ +471467 +00 | 9,10 | +331758  +00
3,10 | +724604 +00 | 6,15 | +468300 +00 | 9.15 | +330088  +00
3.15 +720407 +00 6,20 +465170 +00 9.20 +328434 +00
3.20 | +716098  +00 | g 25 | +462075 +00 | 9.25 | +326796  +00
3.25 | +711691  +00 | 6,30 | +459016 +00 | 8430 [ +325173  +00
3,30 | +707198  +00 | 6,35 | +455991 +00] 9.35 | +323565 +00
3.35 | +702631 400 | 6,40 | +453001 +00 | 9.40 | 4321973  +00
3,40 | +698002  +00 { 6,45 | +450044 +00 [ 92.45 ) +320395  +00
3,45 | +693319 +00 | 6,50 | +447122 +00 ] 2.50 | +318832  +00
3,50 | +688592 +00 | 6,55 | +444232 +00{ 9.55 | +317283  +00
3.55 | +683830 +00 | 6,60 | +441375 +00{ ©.60 | +315749  +00
3.60 | +679041 +00 | 6,65 | +438551  +00 g-gg +§%33§g +88
3,65 | +674231 +00 6.70 | +435758 +00 . + - +
3.70 +669407 +00 6,75 +432996 +00 2,75 +311230 +00
3.75 | +664576 +00 | 6,80 | +430266 +00 | 9-80 | +309751  +00
3,80 | +659742 +00 | 6,85 | +427566 +00 | 9.85 | +308286  +00
3,85 | +654911 +00 | 6.80 | +424896 +00 | 9-90 [ +306834  +00
3,90 | +650087  +00 6,95 | +422256  +00 9,95 | +305395  +00
3,95 | +645274  +00 | 7,00 | +419645 +00 | 10.00 | +303969  +00
4,00 | +640476  +0Q.
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TABLE A%c
(0)rer for ka=30m and 0 < zAfa2 < 1

a=18cm A=0.12cm 0135 <2<27cm

zMa? (8) ret z\a? (0)rer zNa? (0)ret

, 005 +269040 -01 . 340 +152039 +00 «675 +216728 +00
.010 | +305004 -01 .345 | +153493 +00 «680 | +218642 +00
.015 +339120 -01 «350 +154275 +00 685 +220619 +00
. 020 +371853 -01 +355 +154496 +00 .690 +222641 +00
.025 | +402606 -01 +360 | +154372 +00 .695 i +224689 +00
.030 | +430196 -01 365 +154168 +00 .,700 | +226747 +00
.035 +454806 -01 .370 | +154142 +00 .705 | +228797 +00
+040 | +480867 -01 | 375 | +154500 +00 .710 | +230824  +00
.045 +513384 -01 +380 +155365 +00 .715 +232814 +00
. 050 +544642 -01 .335 +156769 +00 «720 +234752 +00
. 055 +562956 -01 .390 +158661 +00 . 725 +236625 +00
<060 | +586468 -01 | 395 | +160923 +00 | .730 [ +238424  +00
.065 | +619384 -01 | ‘400 | +163395 +00 ,735 | +240137 +00
.070 | +632967 -01 .405 +165903 +00 »740 +241758 +00
.075 | +662430 -01 .410 +168281 +00 745 +243278 +00
.080 | +682101 -01 415 +170389 +00 «750. | +244693 +00
.085 +703629 =01 «420 +172125 +00 755 +245999 +00
.090 +726211 -01 .425 +173436 +00 .760 +247192 +00
. 095 +746511 -01 .430 | +174313 +00 765 +248272 +00
. 100 +764644 -01 .435 +1747792 +00 27170 +249239 +00
+105 +791336 -01 .440 +174944 +00 « 775 +250093 +00
+110 +799315 -01 .445 +174867 +00 <780 +250837 +00
115 +832638 -01 .450 +174672 +00 .785 +251474 +00
.120 +841017 -01 .455 +174473 +00 ,790 +252008 +00
.125 +859544 -01 .460 | +174374 +00 ,795 +252445 +00
.130 +889700 -01 465 +174468 +00 .800 +252790 +00
.135 +893931 -C1 .470 +174822 +00 .805 +253050 +00
.140 | +912417 -01 475 +175482 +00 .810 | +253231 +00
.145 | +943816 -01 «480 | +176468 +00 815 +253341 +00
«150 +951359 -01 .485 +177777 +00 .820 +253389 +00
.155 +958545 ~C1 .490 | +179385 +00 .825 +253381 +00
.160 +988352 -01 495 +181250 +00 .830 +253326 +00
.165 | +101257 +00 +«500 +183319 +00 .835 +253234 +00
170 +101546 +00 « 505 +185532 +00 . 840 +253111 +00
. 175 +102266 +00 .510 +187824 +00 +845 +252966 +00
.180 | +105011 +00 .515 +190128 +00 .850 +252808 +00
. 185 +107857 +00 «520 +192384 +00 .855 +252643 +00
.190 +108835 +00 «925 +194535 +00 .860 +252481 +00
»195 +108813 +00 «530 +196533 +00 .865 +252328 +00
200 +109928 +00 +935 +198339 +00 .870 +252191 +00
+205 | +3112679 +00'} +199925 400 .875 | +252076  +00
«210 | +115570 +00 +«545 +201271 +00 .B880 +251991 +00
.215 +117064 +00 550 +202372 +00 .885 +251940 +00
.220 | +117179 +00 555 +203228 +0Q . 890 +251928 +00
. 225 +117260 +00 +060 +203851 +00 .895 +251962 +00
.230 +118550 +00 «568 +204261- +00 ,900 +252044 +00
«235 +121142 +00 .970 +204483 +00 .905 +252178 +00
.240 | +124077 +00 975 +204549 +00 .910 +252368 +00
.245 +126224 +00 +.580 +204494 +00 .915 +252617 +00
.250 +127087 +00 +985 +204355 +00 920 +252927 +00
255 +127052 +00 .£90 +204168 +00 | +925 +253299 +00
+ 260 +127020 +00 .595 +203973 +00 | +930 +253736 +00
265 +127805 +00 +« 600 +203804 +00 935 +254238 +0¢
«270 +129691 +00 605 +203693 +00 .940 +254806 +00
.275 +132367 +00 .610 +203670 +00 »945 +255440 +00
.280 +135169 +00 .615 +203760 +00 +950 +256140 +00
«285 | 4137431 +00 .620 +203983 +00 955 +256905 +00
2290 +138768 +00 .625 +204356 +00 + 960 +257735 +00
+295 +139200 +00 +630 +204888 +00 ,965 +258629 +00
«300 +139085 +00 635 +205587 +00 .9870 +259586 +00
.,305 +138953 +00 +640 +206456 +00 975 +260603 +00
«310 +139288 +00 +645 +207492 +00 .980 +261680 +00
.315 +140379 +00 .650 +208689 +00 +985 +262814 +00
+320 +142252 +00 .655 +210041 +00 .990 +264004 +00
+325 +144705 +00 +660 +211534 +00 |  ,995 +265246 +00
«330 +147395 +00 665 +213157 +00 | 1,000 +266539 +00
.3358 +149944 +00 .670 | +214893 +00

:
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TABLE A7D

(0)rer for ka=30m and 1 < z\ a2 < 10

a=18cm A=0.12cm 21<z=< 270 cm

z\a? (@) re z\a? <0)nl 2\fa? <0>rel
1.00 | +266539 +00 | 4,05 | +836464 +00 7.05 | +113268  +01
1,05 | +281673 +0C | 4,10 | +844373 +00 | 7.10| +113566  +01
1,10 | +298909 +00 | 4,15 | +852131  +00 7.15 | +113860  +01
1,15 | +315798 +00 | 4,20 | +859742  +00 7.20 | +114150 +01
1,20 +330583 +00 4,25 +867208 +00 7.25 | +114436 +01
1,25 +342276 +00 4,30 +874533 +00 7.30 | +114719 +01
1,30 | +350564 +00 4,35 +881720 +00 7.35 | +114997 +01
1,35 | +355643 +00 | 4.40 | +888773  +00 7.40 | +115273  +01
1,40 | +358058 +00 | 4 45 | +895695  +00 7.45 | +115544  +01
1.45 +358536 +00 4,50 +902489 +00 7.50 | +115813 +01
1.50 | +357862 +00 4,55 +9098157 +00 7.55 | +116078 +01
1,655 +356773 +00 4,60 +915704 +00 7.60 | +116339 +01
1,60 | +355899  +00 | 4,65 | +922131 +00 | 7,65 | +116598 +01
1,65 | +355724  +00 | 4,70 | +928442  +00 7.70 | +116853  +01
1,70 | +356587 +00 | 4,75 | +934639  +00 7.75 | +117105  +01
1,75 | +358691 +00 | 4,80 | +940726  +00 7.80 | +117354  +01
1,80 [ +362128 +00 I 4,85 | +946704  +00 7.85 | +117600  +01
1.85 | +366905 +00 | 4,90 | +952576  +00 7.90 | +117842  +01
1,90 | +372965 +00 ) 4,95 | +958346  +00 7.95 | +118082  +01
1,95 | +380216 +00 | 5 00 | +964014 +00 | 8.00| +118320 +01
2,00 | +388538 +00 | 5 05 | +969585 +00 | 8.05| +118554  +01
2,05 | +397804  +00 | 5 19 | +975059  +00 8.10 | +118785 +01
2,10 | +407883 +00 | 5,15 | +980440  +00 8,15 | +119014 +01
2.15 | +418651  +00 | 5,20 | +985729  +00 8,20 | +119240 +01
2,20 | +429989 400 | 5,25 | 4990929 +00 | 8.25| +119464  +01
2,25 +441790 +00 5.30 +996041 +00 8.30 +119685 +01
2,30 | +453958 +00 | 5,35 | +100107  +01 8,35 | +119903  +01
2,35 | +466405 +00 | 5,40 | +100601  +01 8.40 | +120119  +01
2,40 | +479056 +00 | 5,45 | +101088  +01 8.45 | +120332  +01
2,45 | +491844 400 | 5,50 | +101566  +01 8,50 | +120543  +01
2,50 | +504713 +00 | 5,55 | +102036  +01 8,55 | +120752  +01
2,55 | +517613 +00 | 5,60 | +102499  +01 8,60 | +120958  +01
2.60. | +530503 +00 5,65 | +102955 +01 8.65 | +121162 +01
2.65 | +543346  +00 | 5,70 | +103403 +01 | B8.70 1 +121364  +01
2.70 | +556112  +00 5,75 | +103844  +01 8,75 | 4121563  +01
2,75 +568776  +00 5,80 +104279 +01 8.80 +121761 +01
2,80 | +581318 +00 | 5,85 | +104706 +01 8.85 | +121956  +01
2.85 | +593719  +00 5.0 | +105127 +01 8,90 | +122149 +01
2,90 | +605966 +00 | 5,95 | +105541  +01 8,95 | +122340 +01
2,95 | +618047 +00 | g,00 | +105949 +01 9,00 | +122529  +01
3,00 | 629953  +00 | 6,05 | +106351 +01 | 9,05 | +122716  +01
3,05 | +641677 +00 | g,10 | +106747 +01 | 9,10 | +122900 +01
gig +ggi§ég +8(0)' 6,15 | +107137  +01 9.15 | +123083  +01

. + + 6,20 | +107521  +01 9,20 | +123264  +01
3.20 | +675710 400 | g95 | 1107899 +01 | 9.25 | +123443  +01
3,25 | +686665 +00 | g-30 | +jo8272 +01 ] 9.30 ] +123621  +01
3,30 | +697425 +00 | 6,35 | +108639 +01 | 9.,35| +123796 +01
3.35 +707990 +00 6,40 +109001 +01 9,40 | +123970 +01
3,40 | +718359  +00 6,45 | +109358 +01 9,45 +124142 +01
3,45 | +728534 +00 | 6,50 | +109710 +01 | 9,50 | +124312  +01
3.50 | +738518 400 | g ,55 | +110056 +01 | 9.55 | +124480  +01
3,55 | +748312 400 | g,60 | +110398 401 9,60 | +124647  +01
3,60 | +757919 +00 | 6,65 | +110735 +01 ]| 9.55| +124811  +01
3,65 | +767341  +00 | g, 70 | +111067 +01 | 9.70| +124975 +01
3,70 | +776582 +00 | 6.75 | +111395 401 | 9.75| +125136  +01
3,75 | +785645 +00 6,80 +111718  +01 2.80 | +125297 +01
3.80 +794533 +00 6.85 +112036 +01 9,85 +125455 +01
3.85 | +803249 +00 6.80 | +112351 +01 9,90 | +125612 +01
g.gg :g%é;’% Igg 6.95 | +112661 +01 ] 9.95 | +125767  +01

. 10,00 | +12592
1,00 | +828401 100 7,00 +112967 +01 » 125921 +01
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TABLE A8a

(p)ret for ka= 407 and 0 < 2)\/a? < 1

a=2.0cm A=0.1cm 02=<z2=<40cm

zA/a? (p)ret z\a? (P)ret z\/a? (p)ret
,005 | +977372 +00 .340 | +879581  +00 .675 | +838457  +00
010 | +973556 +00 .345 | +877790 +00 | .680 | +838479  +00
015 | +969597 +00 .350 | +875721  +00 .685 | +838386 +00
., 020 +966538 +00 " 4355 +873669 +00 .690 | +838183 +00
.025 | +963645 +00 .360 | +871901  +00 .695 | +837867 +00
.030 +9260569 +00 365 +870608 +00 +700 | +837437 +00
.035 +957702 +00 370 +869869 +00 705 | +836894  +00
.040 | +©55595 +00 .375 | +869655 +00 .710 | +836239  +00
.045 | +953035 +00 .380 | +869845 +00 | .715 | +835478  +00
.050 | +950422 +00 385 | +870261  +00 .720 | +834616  +00
.055 | +948041 +00 .290 | +870763  +00 .725 | +833658  +00
.060 | +945882 +00 .395 | +870987  +00 .730 | +832614 400
.065 | +943949 +00 .400 | +870¢64  +00 .735 | +831491  +00
.070 | +942230 +00 .405 | +87G545  +00 .740 | +830298  +00
.075 | +940424 +00 J410 | +B69698  +00 .745 | +829046- +00
.080 | +938081 +00 .415 | +868449  +0C .750 | +827744  +00
.085 | +935926 +00 L420 | +866873  +00 .755 | +826402  +00
. 090 +934933 +00 2425 +8350674 +00 .760 | +825031 +00
.095 | +932894 +00 .430 | +853178  +00 .765 | +823641  +00
.100 | +930893 +00 .435 | +88130¢  +0C .770 | +822242  +00
.105 | $930071 +00 440 | +855553  +0C .775 | +820844 400
110 | +927464 +00 .445 [ +858083  +00 .780 | +819455  +00
115 | +927047 +00 .450 | +856904  +00 .785 | +818086  +00
<120 | 4924397 +00 .455 | +856050  +00 .790 | +816743  +00
.125 | +923954 +00 .460 | +855534  +00 .795 | +815436  +00
.130 | +921845 +00 .465 | +855331  +00 ,800 | +814171  +00
.135 | +920400 +00 .470 | +855382  +0C .805 | +812954  +00
.140 | +919921 +00 .475 | +85565%  +0C .810 | +811791  +00
.145 +917156 +00 480 +855044 +00 +815 | +810688 +00
.150 | +916722 +00 .485 | +855481 +00 .820 | +809649  +00
.155 | +915928 +00 .490 | +858891  +0G .825 | +808677  +00
.160 | +913187 +00 .495 | +857:0v  +CC .830 | +807775 +00
.165 | +912480 +00 .500 | +857371  +00 .835 | +806945  +00
170 | +912432 +00 505 | +85733¢  +00 | 840 | +806189  +00
175 | 4910167 +00 .510 | +857C83  +060 .845 | +805508  +00
+180 | +807990 +00 .515 | +856585  +00 .850 | +804901  +00
.185 | +907933 +00 .520 | +85584€  +00 | 855 | +804370 +00
.190 | +907810 +00 -525 | +854876  +00 .860 | +803912  +00
.195 | +905748 +00 «530 | +853697  +00 .865 | +803527  +00
.200 | +903286 +00 «535 | +85:240  +GO ,870 | +803212  +00
«205 | +902485 +00 540 | +850840  +06 .875 | +802966  +00
.210 | +902856 +00 . 545 +C4Cz41 +00 .880 | +802786 +00
.215 | +902404 +00 .550 | +C4758Z  +0C | ggs5 | +802668  +00
.220 | +900360 +00 .555 | +845812 +CC | 890 | +802610  +00
.225 | +897885 +00 +060 | +844267  +0G | gg5 | +502608  +00
5230 | +896514 +00 .565 | +843688  +00 |  '96@ | +202658  +00
+235 +896537 +00 «S70 | +841.:207 +0C ,905 | +802757 +00
+240 | +896920 +00 <575 | +836854  +00 | 910 | +8625G0  +00
.245 | +896426 +00 .580 | +838651  +00 .915 | +803084 400
+250 | +894666 +00 585 | +837614  +00 | 929 | 4803303 +00
.255 | +892262 +00 .590 | +836753  +00 1 925 | +803555 +00
+260 | +890242 +00 .595 | +836073  +00 | /939 | +803834 +00
.265 | +889289 +00 .600 | +835571 +00 | ,935 | +804137 +00
+270 | +889356 +00 .605 | +835240  +00 | 940 | +804460 +00
275 | +889806 %00 .610 | +835069  +00 .945 | +804797 400
.280 | +889861 +00 «615 [ +835043  +00 +950 | +805147  +00
<285 +889026 +00 .620 +835144 +00 .955 | +805503 +00
«290 +887293 400 625 +835350 +00 960 | +805864 +00
295 +885062 +00 .630 +835640 +00 .965 | +806224 +00
«300 | +882917 400 .635 +835992 400 .970 | +806582  +00
,305 | +881358 400 .640 | +836382% +00 .975 | +806933  +00
310 | +880617 +00 .645 +836788  +00 .980 | +807274  +00
.315 +880613 +00 650 | +837188 +00 +985 | +807602  +00
«320 +881025 +00 +655 +837563 +00 .990 | +807914 +00
.325 | +881428 400 .660 | +837894  +00 .995 | +808209  +00
+330 | +881444 400 .665 | +838164 +00 | 1,000 | +808483  +00
.335 | +880843 400 - .670 | +838359  +00




NRL REPORT 6026

TABLE A8B
(DP)ret for ka =407 and 1 < zA\/a? < 10

a=20cm A=0.1cm 40 <z2<400cm

z)\/az <p)rel Zk/a2 <p>rel ZA/a2 <p)rel

1.00 | +808483 +00 | 4.05 | +635770 +00 ]| 7.05 | +417093 +00
1,05 | +809673 400 | 4.10 | +631011 +0C 7,10 | +414539  +00
1.10 | +807356 +00 } 4,15 | +626277 +00 7.15 | +412014 +00
1.15 | +801529 +00 | 4.20 | +621570 +00 | 7.20 | +409516  +00
1.20 | 4793002 +00 | 4.25 | +616891 +00 | 7.25 | +407045 +00
1,25 | +782912 +00 | 4,30 | +612243 +00 | 7.30 | +404602 +00
1,30 | +772396 +00 | 4,35 | +607628 +00 | 7.35 | +402185 +00
1.35 | 4762412 +00 | 4,40 | +603048 +00 | 7.40 | +399794 +00
1.40 | $753653 +00 | 4,45 | +598503 +00 | 7.45 | +397429 +00
1.45 | +746543 +00 | 4,50 | +593995 +00 | 7.50 | +395090 +00
1.50 | +741262 +00 | 4.55 | +589525  +00 7.55 | +392776 +00
1,55 | +737802 +00 4,60 | +585095 +00 7.60 | +390486 +00
1.60 | +736014 +00 | 4,65 | +580704 +00 7.65 | +388221 +00
1.65 | 4735669 +00 | 4,70 | +576354 +00 7.70 | +385980 +00
1,70 +736494 +00 4,75 +572044 +00 7.75 +383763 +00
1,75 +738209 +00 4,80 +567777 +00 7,80 +381569 +00
1,80 +740548 +00 4,85 +563551 +00 7.85 +379399 +00
1,85 | +743271 400 | 4,90 | +559367 +00 | 7.90 | +377251  +00
1.90 | 4746173 +00 | 4,95 | +555227 +00 7.95 | 4375126 +00
1.95 | +749083 +00 ] 5,00 | +551128  +00 8,00 | +373022 +00
2.00 | +751864 400 | 5,05 | +547073 +00 | 8.05 | +370941 +00
2,05 | +754412 +00 | 5,10 | +543060 +00 | 8.10 | +368881 400
2,10 | +756649 +00 { 5,15 | 4539090 +00 8,15 | +366842 +00
2,15 | +758519 400 | 5,20 | +535163 +00 8.20 | +364825 +00
2.20 | +759986 +00 | 5,25 | +531278 +00 8,25 | +362828 +00
2.25 | +761029 +00 | 5,30 | +527436 +00 8.30 | +360851 +00
2,30 | +761641 +00 | 5,35 | +523636 +00 | 8.35 | +358894 +00
2.35 | +761821  +00 5,40 | +519878 +00 8.40. | +356958 +00
2.40 +761578 +00 5,45 +516162 +00 8,45 +355040 +00
2.45 | +760926 +00 | 5,50 | +512487 +00 8,50 | +353142 +00
2,50 | +759882 +00 | 5.55 | +508854  +00 8.55 1 +351263 +00
2,55 | +758466 +00 { 5,60 | +505261 +00 | 8.60 | +349403  +00
2.60 | +756700 +00 | 5,65 | +501709 +00 | B8.65 | +347561  +00
2,65 | +754606 +00 | 5,70 | +498198 +00 8,70 | +345738 +00
2.70 | +752209 +00 | 5,75 | +494726 +00 | 8.75 | +343932  +00
2,75 +749529 +00 5,80 | +491294 +00 8,80 +342144 +00
2.80 | +746590 +00 5,85 | +487900 +00 8,85 +340374 +00
2.85 | +743415 +00 5.90 | +484546 +00 8,90 +338621 +00
2,90 | +740022 +00 5,95 | +481230 400 8,95 +336884  +00
2,95 | +736434 +00 | 6,00 | +477951 +00 9,00 | +335165 +00
3,00 | +732668  +00 6,05 | +474710 +00 9,05 { +333462 +00
3,05 | +728742  +00 | 6,10 | +471507 +00 | 9.10 | +331776 +00
3,10 | +724674 +00 | 6,15 | +468339  +00 9,15 | +330106 +00
3.15 | 4720479 +00 | 6,20 | +465208 +00 9.20 | +328451 +00
3.20 | 3716172 +00 | 6,25 | +462113  +00 9,25 | +326813 +00
3.25 | +711766 +00 | 6,30 | +459053 400 9,30 | +325190 +00
3,30 | +707274 +00 | 6,35 | +456028  +00 9,35 | +323582 +00
3.35 | +702708  +00 6.40 | +453037 400 9.40 | +321989 +00
3,40 | +698079 +00 6,45 | +450080  +00 9,45 | +320411 +00
3,45 | +693397  +00 6,50 | +447157 400 9,50 | +318848  +00
3,50 | +688670 +00 6,55 | +444267 +00 9.55 +317299 +00
3.55 | +683908 +00 | 6,60 | +441409 400 9.60 | +315765 +00
3.60 | +679119 +00 6,65 | +438584  +00 9.65 | 4314244 +00
3.65 | +674309 +00 6,70 | +435791 +00 9,70 | +312738 +00
3.70 | +669485 +00 6,75 | +433029 +00 9,75 | 4311245 +00
3,75 | +664653 +00 6,80 | +430298  +00 9.80 | +309766 +00
3.80 | +659818 +00 6,85 | +427598  +00 9,85 | +308301 +00
3.85 | +654987 +00 6,90 | +424927 +00 9,90 | +306848 +00
3.90 | +650162  +0Q 6,95 | +422287 +00 9.95 | +305409 +00
3.95 | +645349  +00 7,00 | +419676 +00 | 10,00 [ +303983  +00
4,00 | +640550 +00
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V. A. DEL GROSSO

TABLE A8cC
(0)rer for ka = 40w and 0 < z\ja? < 1
a=20cm A=0.1cm 02=z<40cm

z\/a? (0)ret z\/a? (0)rer z\/a? (0)rer

.005 | 4238227 01 .340 | +150908  +00 .675 | +216095 400
.010 | +275130 - .345 | +153117  +00 .680 | +217965  +00
.015 | 312991 -01 .350 | +154684  +00 .685 | +219910  +00
.020 | +354504 01 .355 | +155549  +00 .690 | +221910 400
.025 | +382217 -01 .360 | +155808 400 | ..695 | +223949  +00
.030 | +420868 -01 .365 | +155678  +00 .700 | +226008  +00
.035 | +445854 01 .370 | +155434 400 .705 | +228071  +00
.040 | +476796 -01 ,375 | +155351  +00 .710 | +230120 +00
.045 | +509220 -C1 .380 | +155648  +00 .715 | +232139 400
.050 | +537344 -01 .335 | +156464  +00 .720 | +234114  +00,
.055 | +563329 -C1 .390 | +157838  +00 .725 | +236032  +00
.060 | +588970 01 .395 | +156718 +00 ] ,730 | +237881  +00
.065 | +614221 -01 “son | +161884 +00| 735 | +239650  +00
.070 | +637246 -01 .405 | +164471  +00 .740 | +241329  +00
.075 | +656087 -01 .410 | +166957 +00 | ,745 | +242911  +00
.080 | +675463 -01 .415 | +169390 +00 | ,750 | +244390 +00
.085 | +703703 ~01 .420 | +171504 +0¢ | 755 | +245761  +00
.090 | +726900 -01 .425 | +173235 +00 | .760 | +247020 +00
.095 | +739129 -01 .430 | +174528 +00 | ,765 | +248165 +00
.100 | +769424 -01 .435 | +175377/  +00 ,770 | +249196  +00
.105 | +782214 =01 .440 | +175821  +Cu | .775 | +250112  +00
.110 | +806699 -01 .445 | 4175937 +00 | 780 | +250917  +00
.115 | +822199 -01 .450 | +175826 +00 | .785 | +251611  +00
.120 | +846201 -01 .,455 | +175604  +00 .,790 | +252199  +00
.125 | +856630 -01 .460 | +175388 400 | 795 | +252687  +00
.130 | +887326 -01 .465 | +175286  +00 .800 | +253078  +00
.135 | +890670 ~01 .470 | +175388 +00 | ,805 | +253380 +00
140 +919811 ~01 475 +175765 +00 | .s10 +253599 +00
.145 | +936678 -01 .480 | +176458 +00 | .e15 | +253742 400
.150 | +941813 -01 .485 | +1/7484  +00 .820 | +253818 00
.155 | +973558 =01 .490 | +178838  +00 .825 | +253834  +00
.160 | +989406 -01 ,495 | +180491  +00 .830 | +253798  +00
.165 | +991084 -01 ,500 | +182329  +00 .835 | +253720 +00
.170 | +101694 +00 .505 | +184506  +00 .840 | +253606  +00
.175 | +104467 +00 .510 | +186748 +00 | .845 | +253467 +00
.180 | +104829 +00 .515 | +185057 +00 | .850 | +253308  +00
.185 | +105338 +00 .520 | +161368  +00 .855 | +253142  +00
.190 | +108068 +00 .525 | +1€3617 +00| ,.860 | +252972  +00
.195 | +110911 +00 .530 | +195750 +00 | .865 | +2£52808  +00
.200 | +111703 +00 .535 | +197717 4+00] .870 | +252657  +00
.205 |[+111611 +00 +540 | +166482%  +00 .875 | +252526  +00
.210 | +112963 +00 .545 +201018 +00 .880 | +252420 +00
.215 | +115922 +00 .550 | +202309 400 | .885 | +252346  +00
.220 |+118621 *+00 .555 | +203348  +00 | .890 | +252310  +00
.225 |+119646 100 +060 | +204142 +00! ,895 | +252317 +00
.230 | +119503 +00 .568 | +2064704 +00 ) ,900-| +252370 +00
.235 [+119821 +00 .570 | 205655  +00 ,905 | +252475  +C0
.240 | +121626 100 .575 | +20522:4 +0C | ,910 | +252634  +00
.245 | +124533 +00 .580 | 4205244  +0G .915 | +252850  +00
.250 [ +127287 +00 .585 | +20515¢ +00 | 4920 | +253127  +00
.255 | +128861 +00 .590 +204982 +00 .925 | #253467  +00
+260 | +129156 +00 .595 | 4204777 +60 | ,930 | +253870  +00
.265 | +128933 +00 .600 | +204574 +00| ,935 | +254338  +00
«270 | +129203 +00 .605 | +204407  +00 .840 | +254873  +00
.275 | +130582 +00 .610 | +204309 +00 | ,045 | +255474  +00
,280 | +133008 +00 +615 | +104308 +00 .950 | +256141 +00
.285 | +135881 +00 .620 +204429 +00 .955 | +256875 +00
290 | +13844]1 +00 .625 | +204690 +00 | ,960 | +257674  +00,
.295 | +140133 +00 .630 | +205106 +00 | ,965 | +258538  +00
«300 | +140820 +00 .635 | +205687 +00 | ,970 | +259465  +00
.305 | +140781 +00 .640 | +206439 +00| 975 | +260454  +00
.310 | +140547 +00 .645 | +207361 +00 | _980 | +261504  +00
.315 | +140670 +00 .650 | +208452 +00 | _985 | +262612  +00
.320 | +141526 +00 .655 | +208703 +00| ,990 | +263777  +00
.325 +143218 +00 .660 +211107 +00 »995 +264996 +00
.330 | +145583 +00 .665 | +212650 +00 | 1,000 | +266267  +00
.335 | +148280 +00 .670 | +214318  +00
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TaBLE A8D
{B)ret for ka =40m and 1 < z\/a? < 10

a=20cm A=0.1cm 40=<z=<400cm

z\/a? (8)rer z\/a? (0)ret 2\/a? () ret

1,00 | +266267 +00 | 4,05 | +836407 +00| 7.05| +113269 +01
1,05 | +281258 +00 | 4.10 | 1844312 +00| 7.10| +113567 +01
1,10 | +298477 +00 | 4,15 | +852080 +0G | 7.15| +113861 +01
1,15 | +315438 400 | 4,20 | +855692 +00 | 7.20| +114151  +01
1,20 | +330341 +00 | 4,25 | +867161 +00| 7.25| +114437 401
1,25 | +342167 +00 | 4,30 | +874488 +00| 7,30 +114720 401
1.30 | +350578 +00 | 4,35 | +881678 +00 | 7.35| +114998 +01
1.35 | +355758 +00 | 4,40 | +888733 +00| 7.40| +115274 +01
1.40 | +358243 +00 | 4,45 | +895657 +00| 7.45| +115545 +01
1.45 | +358760 400 ] 4,50 | +902452 +00 7.50 | +115814  +01
1.50 | +358098 +00 | 4.55 | +909123 +00| 7.55| +116079 +01
1.55 | +356999 +00 | 4,60 | +915671 +00| 7,60 | +116340 +01
1,60 | +356097 +00 | 4.65 | +922100 +00| 7.65| +116599  +01
1,65 | +355885 +00 | 4,70 | +928413 +00| 7.70| +116854 +01
1.70 | +356705 +00 4,75 +934611 +00 7.75 | +117106 +01
1,75 | +358764 +00 4,80 +940699 +00 7.80 | $117355 +01
1.80 | +362158 +00 | 4,85 | +946679 +00 | 7.85| 4117601 +01
1.85 | +366895 +00 | 4,00 | +952553 +00 | 7.90 | +117844 +01
1,90 | +#372920 +00 | 4,95 | +958324 +00| 7.95| +118084 +01
1,95 | +380139 +00 ] 5,00 | +963994 +00 | 8.00| +118321 +01
2,00 | +388435 +001 5,05 | +969565 +00)] 8,05 +118555 +01
2,05 | +397679 400} 5 10 | +975041 +00| 8.10| +118787 +01
2,10 | +407741 +00 | 5,15 | +980423 +00| 8.15| +119015 +01
2,15 | +418495 4001 5. 20 | +985713 +00 | 8.20 | +119241 +01
2.20 | +429823 400 | 5. 25 | 4990914 +00]| 8.25| +119465 +01
2,25 | +441617 +00 ]| 5,30 | +996028 +00 | 8.30 | +119686 +01
2,30 { +453779  +00 ] 5 35 |.+100106 +01 8,35 | +119904  +0Q1
2.35 +466223 +00 5,40 +100600 +01 8,40 | 4120120 +01
2,40 | +478873 400 | 5,45 | +101086 +01 | 8.45 | +120334  +01
2.45 | +491661 400} 5 50 | +101565 +01 | 8.50 | +#120545 +01
2,50 | 504532  +00 ] 5 55 | 4102036 +01 | 8.55| +120753 101
2,55 | +517434  +00 | 5°60 | +1024908 +01 | 8.60 | 4120959 +01
2.60 | +530326 +00 | 5'gs | 4102054 401 | B.65 | +121163  +01
2.65 +543173 +00 | 5,70 | +103403 +01 8.70 | +121365 +01
2.70 +555943 +00 5,75 +103844 +01 8,75 +121565 +01
2,75 | +568612 400 | 5°gq | 1104278 401 | S.80 | +121762  +01
2,80 | +581159  +00 | 5 g5 | 4+104706 +01 | 8.85 | +121957  +01
2,85 | +393565 +001 5790 | 4105127 401 | 8.90 | +122150  +01
2,90 | +605816  +00 ) 5 g5 | 4105541 +01 | 8.95 | +122341  +01
2,95 +617902 +00 6,00 | +105949 +01 9,00 | +122530 +01
3,00 +629813 +00 6,05 | +106351 +01 9,05 | +122717 +01
3.05 | +641542  +00 | g 1q [ 4106747 +01 | 9.10 | +122902 +01
3,10 | +653084  +00 | g 35 | 3107137 +01 | 9.15 | +123085 +01
3.15 | +664434 400 | g 99 | +107521 +01 | 9,20 | +123266 +01
3.20 | 4675590 +00 | ¢ o5 | 4107899 401 | 9,25 | +123445  +01
3.25 +gg§,gig 188 6.30 | +108272 401 ] 9.30 | +123622 +01
3,30 | + 6,35 35 | +123798  +01
a.35 | +707883  +00 | otyo | Hi0sesy 01 3:33| 1i%36n1  1o1
3,40 +718257 +00 6.45 +109358 +01 9,45 +124143 +01
3.45 | +728436 400 g 50 | +109710 401 | 9.50 | ¥124313  +01
3.50 +738424 +00 6,55 | +110057 +01 9.55 | +124481 +01
3.55 +748222 +00 6,60 | +110398 +01 9,60 | +124648 +01
3.60 +757833 +00 6,65 | +110735 +01 9.55 | +124813 +01
3,65 | +767259 +00 | g 70 | +111068 +01 | 9.70 | +124976 101
3.70 | +776504 +00 | g.75 | +111395 401 9.75 | +125138  +01
3,75 +785570 +00 | g,80 | +111718 +01 2.80 [ +125298 +01
3.80 | +794461 +00| g.g5 | +112037 +01 9.85 | +125457  +01
3.85 +803180 +00 6,80 | +112351 +01 9,90 | +125613 +01
3,90 +811731 +00 6,95 | +112661 +01 9,95 | +125769 +01
3,95 | +820117 +00| 7.00 { +112967 +01 | 10,00 | +125923  +01
4,00 | +828341  +00
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(p)ret for ka=60m and 0 < z\/a2 < 1

V. A. DEL GROSSO

TABLE Aga

a=24cm A=0.08 cm 036 <z<72cm

z\ a2 (P)ret 2\ a? (D)ret z\a? (pret
.005 | +979562 +00 | .34 | +880047 +00 | ,675 | +838218  +00
,010 | +975218 +00 | ,345 | +878691 +00 | .680 | +838278  +00
.015 | +971569 +00 | ,350 | +876826 +00 | ,685 | +838237 +00
.020 | +967648 +00 | .355 | +874724 +00 | .690 | +838086 +00
.025 | +964291 +00 | .36C | +872692 +00 | .695 | +837823  +00
.030 | +961405 +00 | .365 | +870996 +00 | .700 | +837446 +00
.035 | +958451 +00 | ,370 | +869811 +00 | .705 | +836953  +00
.040 | +955965 +00 | .375 | +869197 +00 | ,710 | +836348  +00
.045 | +953399  +00 | ,220 | +869100 +00 | ,715 | +835633  +00
.050 | +951005 +00 | .385 | +869378 +00 | .720 | +834813  +00
,055 | +948359 +00 | ,299 |.+869839 +00 | ,725 | +833895  +00
.060 | +946341 +00 | 395 | +870277 +00 | ,.730 | +832886  +00
.065 | +943981  +00 .400 | +870510 400 | ,735 | +831794 +00
.070 | +942406 +00 | _405 | +870399 +00 | ,740 | +830628  +00
.075 | +940445 +00 | .410 | +869869 +00°| .745 | +829397  +00
.080 | +938435  +00 .415 | +868904 +00 | ,750 | +828113 +00
.085 | +936628 +00 | .420 | +867547 +00| ,755 | +826784  +00
.090 | +935027 +00 | .,425 | +865884 +00 | .760 | +825422  +00
.095 | +933387 +00 | ,430 | +864033 +00| .765 | +824036 +00
.100 | +931257 +00 | ,435 | +862123 +00 | .770 | +822637 +00
+105 | +929234 +00 | ,440 | +860280 +00 | ,775 | +821235  +00
.110 | +928464  +00 .445 | +858615 +00 | ,780 | +819839  +00
<115 +926573 +00 <450 +857216 +00 .785 | +818459 +00
.120 | +924753 +00 | .455 | +856139 400 | 790 | +817102  +00
.125 | +924023  +00 .460 | +855407 +00 | _795 | +815778  +00
.130 | +921630 +00 .465 | +855012 +00 | ,800 | +814494  +00
.135 | +921182  +00 .470 | +854920 +00 | ,805 [ +813255 +00
.140 | +919021  +00 .475 | +855074 +00 | ,810 | +812070 +00
.145 | 4917946  +00 .480 | +855404 +00 | .g815 | +810942  +00
.150 | +917117  +00 +485 | +855832 +00 | .820 | +809876  +00
.155 | +914520  +00 .490 | +856279 +00 | 825 | +808877  +00
.160 | +914635 +00 .495 | +856671 +00 | ,830 | +807947 +00
.165 | +912995  +00 .500 | +856942  +00 .835 | +807089  +00
.170 | +910620 +00 .505 | +857040 +00 | 840 | +806304  +00
<175 +910769 +00 .al1l0 +856926 +00 .845 | +805595 +00
.180 | +909848  +00 .515 | +856575  +00 .850 | +804961  +00
.185 | +907117  +00 .520 | +855978 400 | ‘gg55 | +804402  +00
.190 | +906101  +00 .525 | +855140  +00 .860 | +803918  +00
.195 | +906486  +00 .530 | +854076  +00 .865 | +803507  +00
200 +905253 +00 .535 +852812 +00 .870 | +803167 +00
+205 +902594 +00 540 +851384 +00 .875 | +802898 +00
+210 | +901110  +00 | ,545 | +849831  +00 | 880 | +802695  +00
.215 | +901369  +00 .550 | +848195  +00 .885 | +802556  +00
.220 | +901394  +00 .555 | +846520 +00 | _goo | +802479  +00
.225 | +899729  +00 .260 | +844851  +00 .895 | +802459  +00
+230 | +897165 400 565 | +843227 400 | “go5 | 4802493  +00
.235 | +895463  +00 +570. | +841685  +00 .905 | +802577  +00
+240 | +895303 +00 | .575 | +840258  +00 | |91p | +802707 +00
+ 245 +895780 +00 . 580 +838971 +00 .915 | +802878 +00
2250 | +895505  +00 .585 | +837844  +00 .920 | +803088  +00
+255 | +893889  +00 | .590 | +836891 +00 | 925 | +803331 +00
260 +891479 +00 + 595 +836118 +00 930 | +803604 +00
.265 | +889369 +00 | .600 | +835527  +00 .935 | +803901 400
+270 +888341 +00 « 605 +835113 +00 .940 | +804220 +00
.275 | +888400 +00 | .610 | +834867  +00 .945 | 4804555  +00
.280 | +888894 +00 | .615 | +834775 +00 +950 | 4804903  +00
.285 | +888994 +00 | .620 | +834819  +00 .955 | 4805260  +00
«290 +888172 +00 +625 +834982 +00 960 | +805622 +00
.295 | 886418 +00 | .630 | +B35239  +00 | ‘405 | 1805985 400
.300 | +884161 +00 | ,635 | +835570  +00 970 | +806346  +00
.305 | +882016 +00 | .640 | +835950 +00 J975 | +806701  +00
+ 210 +880497 +00 +645 +836358 +00 ,980 | +807048 +00
.315 | +879827 +00 | _650 | +836769  +00 .985 | +807383  +00
.320 | +879899 +00 | .655 | +837164  +00 .990 | +807703  +00
.325 | +880359 +00 | _E60 | +837523  +00 . +808005  +00
+330 | +880764 +00 | .665 | +837828 +00 | 1 pog | +808288  +00
.335 | +880732 +00 | ,670 | +838064  +00




NRL REPORT 6026

TaABLE AgB

(p)ret for ka=60m and 1 < z\/a?2 < 10

a=24cm A=0.08 cm 2<2<720cm
2\/a? (P)ret z\a? (D)rer z\a? (P)rer
1,00 +808288 +00 4,05 +635822 +00 7.05 | +417115 +00
1,05 | +809590 +00 | 4.10 | 4631063 +00 )] 7.10 | 1414561  +00
1,10 | +807392 +00 | 4.15 | +626328 - +00 7.15 | +412035 +00
1.15 +801659  +00 4,20 | 4+621620 +00 7.20 | +409536  +00
1.20 | +793189 +00 } 4.25 | +616941 +00 | 7.25 | +407066  +00
1,25 +783120 +00 4,30 | +612293 +00 7,30 | +404622 +00
1,30 | +772596 +00 | 4,35 | +607677 +00 7.35 | +402205 +00
1.35 | +762582 +00 | 4,40 | 603096 +00 | 7.40 | +399814  +00
1,40 +753783 +00 4,45 | +598550 +00 7.45 | +397448 +00
1.45 | +746627 +00 | 4.50 | +594042 +00 7.50 | +395109 +00
1.50 | 4741303 +00 ) 4,55 | 4589572 +00 | 7,55 | +392794  +00
1,55 | +737803 +00 | 4,60 | +585140 +00 7,60 | +390505  +00
1.60 | +735982 +00 | 4.65 | +580749 +00 | 7.65 | +388239  +00
1.65 | 4735612 +00 | 4,70 | +576398 +00 | 7.70 ] +385998  +00
1,70 +736419 +00 4,75 +572088 +00 7.75 | +383781 +00
1,75 +738122 +00 4.80 | +567819 +00 7.80 | +381587 +00
1,80 | 4740455 +00 4.85 | +563593  +00 7.85 | +379416  +00
1,85 +743177 +00 4,90 | +559409 +00 7,90 | +377268 +00
1,90 | +746081  +00 | 4,95 | +555267 +00 | 7.95 | +375142  +00
1.95 +748996 +00 5,00 +551168 +00 8,00 | +373039 +00
2,00 | +751785 +00 | 5.05 | +547112 +00 8,05 | +370957  +00
2.05 +754341 +00 5,10 | +543099 +00 8.10 | +368897 +00
2,10 | +756587 +00 5,15 | +539128 +00 8,15 | +366858  +00
2,15 | +758466 +00 | 5,20 | +535200 +00 | 8.20 | +364840  +00
2,20 | +759943 +00 5.25 | +531315 +00 8,25 | +362843 +00
2,25 +760996 +00 5,30 +527472 +00 8.30 | +360866 +00
2.30 | +761616 +00 | 5,35 | 4523672 +00 8,35 | +358909  +00
2,35 | +761805 +00 [ 5.40 | +519913 +00 | B8.40 | +356972  +00
2.40 | +761570 +00 | 5,45 | +516196 +00 | 8.45 | +355055 +00
2,45 | +760925  +00 5,50 | +512521  +00 8,50 | #353157 +00
2.50 | +759888  +00 5.55 | +508887  +00 8.55 | +351278  +00
2.55 | +758479 +00 | 5.60 | +505294 400 | 8.60 | +349417  +00
2,60 | +756718 +00 | 5,65 | +501742 +00 | 8.65 | +347575  +00
2.65 | +754630 +00 5,70 | +498230  +00 8,70 | +345751  +00
2.70 | +752237 +00 | 5.75 | +494757 +00 | B8.75 | +343946  +00
2,75 +749561 +00 5,80 +491325 +00 8,80 | +342158 +00
2,80 | +746626 +00 5.85 | +487931 +00 8,85 { +340387 +00
2.85 +743454 +00 5,90 | +484576 +00 8,90 | +338634 +00
2,90 | +740065  +00 5,95 | +481259  +00 8,95 | +336897  +00
2.95 | +736478  +00 6,00 | +477981  +00 g,00 | #335178  +00
3,00 | +732715 +00 6,05 +474739 +00 9,05 +333475 +00
3.05 | +728791 +00 | 6,10 | +471535  +00 9,10 | +331788  +00
3.10 | +724725 +00 6,15 | +468367 +00 a,15 +330118 +00
3.15 | +720531 +00 | 6,20 | +465236  +00 9,20 | +328464  +00
3.20 | :7ig2e: .l | 6,25 | +462140  +00 | 9,25 | +326825  +00
3.25 [ +711820 +00 | 6,30 | +459080 +00 8,30 | +325201 +00
3,30 | +707329 +00 } 6,35 | +456054  +00 9,35 | +323593  +00
3,35 | +702763 +00 | 6.40 | +453063 +00 | 9.40 | +322001  +00
3.40 | +698134 +00 6,45 +450106 +00 9,45 +320422 +00
3,45 +693452 +00 6.50 | +447182 +00 2,50 +318859 +00
3.50 +688726 +00 6.55 | +444292 +00 9.55 +317310 +00
3,55 | +683964 +00 | 6,60 | +441434  +00 9.60 [ +315776  +00
3.60 | +679175 +00 6.65 | +438608 +00 9.65 | +314255  +00
3.65 | +674364 +00 | 6,70 | +435815  +00 9,70 | +312749  +00
3.70 | +669540 +00 | 6,75 | +433052  +00 9.75 | +311256  +00
3.75 | +664708 +00 | 6,80 | +430321 +00 | 92.80 ) 4309777  +00
3.80 | 4659873 +00 | 6.85 | +427620 +00 | 9.85 | +308311  +00
3.85 | 4655041 +00 | 6+80 | +424950 +C0 | 9+80 | +306859  +00
3.90 | +650216 +00 | 6,95 | +422309 +00 9,95 | +305420  +00
3.95 | +645402 +00 | 7,00 | +419697 +00 | 10,00 | +303993  +00
4,00 | +640603  +00
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V. A. DEL GROSSO

TaABLE Agc

{0)rer for ka =607 and 0 < z2M\/a? < 1

a=24cm A=10.08 cm 036<z<T2cm
z\a? <0>rel z\/a? (e)rel zMa? <0>rel
.005 | +209800 -01 | .340 | +149686 +00 «675 | +215663  +00
.010 | +256565 =01 | .345 | +152289 +00 .680 | +217496  +00 .
.015 | +298979 -01 | .350 | +154416 +00 .685 | +219412  +00 ;
.020 | +339085 -01 | .355 | +155860 +0C .690 | +221394 +00
025 | +375577  -01 | .360 | +156591 +00 .695 | +223422  +00
.030 | +411359 -01 | .365 | +156734 +00 .700 | +225478  +00
.035 | +440230 -~01 | .370 | +156533  +00 «705 | +227545 +00
.040 | +473112 -01 | ,375 | +156275 +00 710 | +229606  +00
.045 +503398 -01 .380 | +156238 +00 +715 +231644 +00
.050 | +529793 -01 | ,335 | +156632  +00 .720 | +233643 +00
.055 | +555232 -01 | ,390 | +157575 +00 .725 | 4235591  +00
.060 | +585903 -01 .395 | +159083 400 .730 | 4237473 +00
.065 | +606114 ~01 ,400 | +161084 +00 .735 +239280 +00
.070 | +630895 -01 .405 | +163438  +00 .740 | +241000 +00
.075 | +657889 -01 | .410 | +165967 +00 .745 | +242626  +00
.080 | +681978 -01 | .415 | +168486 +00 .750. | +244150 +00
.085 | +704340 -01 | .420 | +170821 +0Q .755 | +245568  +00
.090 | 4724814 01 ] ,425 | +172836 +00 .760 | +246874  +00
.095 | +741903 -01 | .430 | +174438 +00 .765 | +248066  +00
.100 | +759230 -01 | .435 | +175587 +00; ,770 | +249143 +00
.105 | +785680 -01 | ,440 | +176292 400 | .775 | +250105 +00
«110 | +807865 -01 | .445 | +176607 +00: ,780 | +250953  +00
.115 | +817497 -01 | ,450 | +176620 +00i| .785 | +251690 +00
.120 | +847603 -01 «455 | +176442 +00 ;| .790 | +252319  +00
.125 | +856649 -01 | .460 | +176192 +00.| .795 | +252843  +00
.130 | +883654 -01 .465 | +175989 +00 | ,800 | +253269  +00
.135 | 4892239 -01 | ,470 | +175938 +00.| ,.805 | +253603 +00
.140 | +922132 =01 .475 | +176124 +00:| .810 | +253850 +00
.145 | +924715 -01 .480 | +176607  +00 .815 | +254019  +00
.150 | +956654 -01 | .485 | +177421 +00 .820 | +254117 +00
.155 | +966005 -01 | ,490 | +178575 +00 .825 | +254151  +00
.160 | +977261 -01 | .495 | +180051 +00 ,830 | +254131  +00
.165 | +100984 +00 | ,500 | +181816 +00 | .835 | +254064 +00
.170 +101504 +00 505 +183817 +00 840 +253959 +00
L175 | +#102372 +00 | .510 | +185994  +00 .845 | +253824 +00
.180 | +105634 +00 | ,515 | +188280  +00 .850 | +253669  +00
.185 | +#107217 +00 | .520 | +190605  +00 .855 | +253500 +00
.190 | +107081 +00 | .525 | +192905 400 .860 | +253327 400
.195 +108828 +00 .530 +195118 +00 .865 +253156 +00
.200 |.+112062 +00 | .535 | +197190  +00 870 | +252996 +00
.205 | 4113682 +00 | ,540 | +199077 +00 .875 | +252853  +00
+210 | +#113527 +00 | ,545 | +200746  +00 .880 | +252734  +00
.215 | +114198 +00 | .s550 |+202174 +00 .885 | +252645 +00
.220 | +116846 +00 | .555 |+203351 +00 .890 | +252592  +00
.225 | +119856 +00 | +560 | 4204274 +00 .895 | +252579  +00
.230 | +121306 +00 | .565 |4+204955 +00 .900 | +252613  +00
.235 | +121229 +00 | .570 |+205410 +00 .905 | +252696 +00
,240 | +121278 +00 | .575 | +205665 +00 .910 | +252833  +00
.245 | +122804 +00 | .580 |+205752 +00 .915 | +253027  +00
.250 | +125644 +00 | .585 |+205704 +00 +920 | +253281  +00
.255 | +128521  +00 ]| .590 | +205561  +00 .925 | +253596  +00
«260 +130248 +00 .595 | +205361 +00 +930 +253975 +00
.265 | +130599  +00 .600 | +205144 . +00 .935 | 4254420 +00
«270 | +#130325 +00 | .605 | +204946  +00 .940 | +254930 +00
.275 | +130508 +00 | .610 [+204802  +00 2945 | +255507  +00
,280 | +131835 +00 | .615 | +204742 +00 .950 [ +256151  +00
.285 | +134263 +00 | .620 | 4204793  +00 .955 | +256862  +00
2290 +137164 +00 »625 | +204977 +00 .960 | +257638 +00
295 +139734 +00 +630 | +205311 +00 965 +258480 +00
.300 | +141396 +00 .635 | +205808  +00 .070 | +259386  +00
»305 +142021 +00 +640 | +206474 +00 .975 | +260355 +00
.310 | +141918 +00 | .645 |[+207313 +00 .980 | +261385 +00
.315 | 4141654 +00 | _650 | +208324 +00 .985 | +262474  +00
.320 | +141801 +00 | .655 |+209500 +00 ,990 | +263621  +00
.325 | +142728 +00 .660 | +210835 +00 .995 [ +264823 +00
.330 | +144512  +00 | 665 |+212316 +00 | 1,000 | +266078  +00
.335 | +146954  +00 ,670 |+213931 +00




(0)rer for ka =607 and 1 < z\/a?

NRL REPORT 6026

TABLE AgD

< 10

a=24cm A=0.08 cm 72<=z=<720cm

z\[a? (0) et z\[a? (@) ret z\[a? (@)ret
1,00 | +266078 +00 | 4,05 | +836367 +00 7.05 | +113270  +01
1,05 | +280964 +00 | 4.10 | +844280 +00 7.10 | +113568  +01
1,10 | +298168 +00 | 4,15 | +852043 +00 7.15 | +113861  +01
1,15 +315178 +00 4,20 | +859657 +00 7.20 | +114151 +01
1,20 | +330166 +00 | 4,25 | +867127 +00 7.25 | +114438  +01
1,25 | +342087 +00 4,30 | +874456 +00 7.30 | +114720 +01
1,30 +350586 +00 4,35 | +881647 +00 7.35 | +114999 +01
1.35 +355838 +00 4,40 | +888704 +00 7.40 | +115274 +01
1.40 | +358374 +00 | 4,45 | +895629 +00 7.45 | +115546  +01
1.45 | +358920 +00 | 4,50 | +902426  +00 7.50 | +115814  +01
1,50 | +358266 +00 | 4,55 | +909098  +00 7.55 | +116079  +01
1,55 | +357160 +00 4,60 | +915648 +00 7,60 | +116341 +01
1,60 | +356240 +00 | 4,65 | +922078  +00 7.65 | +116599  +01
1,65 | +356001 +00 | 4,70 | +928392  +00 7.70 | +116855  +01
1,70 | +356790 +00 | 4,75 | +934592 100 7.75 | +117107  +01
1,75 | +358817 +00 ] 4,80 | +940681 +00 7.80 | +117356  +01
1.80 | +362180 +00 | 4,85 | +946661  +00 7.85 | +117601  +01
1,85 | +366888 +00 | 4,00 | +952536  +00 7.90 | +117844 101
1,90 | +372887 +00 | 4,95 | +958308  +00 7.95 | +118084  +01
1,95 | +380084  +00 } 5 .00 | +963979 +00 | 8.00 | +118322  +o1
2.00 | +388361 +00 | 5 05 | 4969552 +00 | 8.05 | +118556  +01
2,05 | +397590  +00} 5 10 | 4975028 +00 | 8.10 | +118787  +01
2,10 | +407639 +00 | 5,15 | 4980411 +00 8.15 | +119016  +01
2415 | +418384  +00 | 5,20 | ;985702 +00 | &.20 | +119242 +01
2,20 | +429704 +00 | 5,25 | 4990904 +00 8.25 | +119466  +01
2,25 | +441493  +00 ] 5,30 | 4996018 +00 | 8.30 | +119687 +01
2,30 | +453651 +00) 5,35 | 4100105 +01 8,35 | +119905 +01
2,35 +466093  +00 5,40 | +100599 +01 8,40 | +120121 +01
2,40 | +478742 +00§ 5,45 | 4101086 +01 8,45 | +120334  +01
2,45 | +491531 +00] 5,50 | +101564 +01 8,50 | +120545  +01
2.50 | +504402 +00{] 5,55 | +102035 +01 8,55 | +120754  +01
2,55 | +517306 +00 | 5,60 | +102498 +01 | 8.60 | +120960  +01
2,60 | +530201 +00 5,65 | +102954  +01 8.65 | +121164  +01
2,65 +543050 +00] 5,70 | +103402  +01 8,70 | +121366  +01
2,70 | +555823 +00] s5.75 | +103843 401 | 8.75 | +121566  +01
2,75 +568495 +00 5.80 | +104278 +01 8.80 | +121763 +01
2.80 | +581045 +00| 5°85 [ +104705 +01 8,85 | +121958  +01
2.85 | +593454 +00] 5 90 | +105126 +01 8,90 | +122151  +01
2,90 | +605710 +00| 5,95 | +105541  +01 8,95 | +122342 401
2,95 | +617799 +00| g.00 | +105949 +01 9,00 | +122531  +01
3,00 | +629714 +00} ¢,05 | +106351 +01 | ©,05 | +122718  +01
3.05 | +641446 +00| g.10 | +106747 +01 9,10 | +122903  +01
3.10 +652991 +00 | 6,15 +107137 +01 9,15 | +123086 +01
3,15 | +664344 +00) g 50 | +107521 +0] 9,20 | +123267 +01
3.20 | 4678504 +00) o 55 | 4107899 +01 | 9.25 | +123446  +01
3,25 | +686468 +00| 6.30 | +108272 +01 9,304 +123623  +01
3.30 | +697236 +00 | 6,35 | +108640 +01 | 9,35 | +123799 +01
3.35 +707807 +00 6.40 | +109002 +01 9,40 | +123972 +01
3,40 | +718184  +00| .45 | +109358 +01 | 9.45 | +124144  +01
3.45 | +728367 +00]| 6,50 | +109710 +01 | 9.50 | +124314  +01
3,50 | +738357 +00| 6,55 | +110057 +01 | 9,55 | +124482  +01
3,55 | +748158 +00] 6,60 | +110399  +01 9.60 | +124649  +01
3,60 | +757772 400 | 6,65 | +110736  +01 9,55 | +124814  +01
3.65 | +767200 +00| 6,70 | +112068 +01 | 9,70 | +124977  +01
3.70 +776448 +00 6,75 | +111396 +01 2,75 | +125139 +01
3.75 | +785516 +00 | 6,80 | +111719 +01 9.80 | +125299  +01
3,80 | +794410 +00 ] g .85 | +112037 +01 9,85 | +125458  +01
3.85 | +803131  +00 | 5,80 ( +112352 +01 | 9.90 | +125614  +01
3,90 | +811684 +00 | g 95 | .112662 +01 9,05 | +125770  +01
3,95 [ +820072 +00 | 7.00 | +112968 +01 | 10,00 | +125924  +01
4,00 | +828299  +00
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V. A. DEL GROSSO

TABLE A10a

(p)rer for ka=80m and 0 < zA/a2 < 1

a=24cm A=0.06 cm 048 <z<96 cm

2
z\a <P>rel 2\ a? (p>rel z\/a? (p)rel
.005 | +981090 +00 | .349
.010 | +976214 +00 | .345 :gggggg :gg "ozo :gggiﬁg o0
.015 | +971055 +00 | .350 | +877190 +00 | .685 | +838179 10
1020 | +968316 +00 | .355 | +875120 +00 | .690 | +838047 +o0
1025 | +964666 +00 | .36C | +873032 +00 | .695 | +837802 +og
1030 | 1961546 +00 | .365 | +871214 +00 | .700 | +837443 00
035 | rocseos  +oo | 1370 | tsees7a  +00 | 1705 | 1836969 400
040 | +955751 +00 | .375 | +869105 +00 | .710 | +836381 100
045 | +953259 +00 | .2330 | +sesssz +00 | .715 | +835682 +00
1050 | +950021 +00 | 385 | +869083 +00 | .720 | +834 i
.055 | +948759 +00 | .200 | +869523 +00 | .725 i85 ORI
.ggg +322525 +00 | .395 | +869953 +00 | .730 1833833 Igg
. +944144 +00 | .400 | +870301 +00 | .735
1070 | 3942170 100 | 1403 | 1870293 100 | 740 | 1830741 100
+075 | +940100 +00 | .410 | +869875 +00 "745 | Toaoas o0
2080 | +938645 +00 | .415 ' : YeaooLly 00
1085 | vo36y87  +00 | 1420 | teerssy  too | l7ss | tezdait xS
-090 | +934949  +00 | .425 | 4866152  +00 "7%9 | 1855558  +eo
. +933320 +00 | .430 : . :
.100 | +931780 +00 | ,435 :gggigé 188 '325 t8afie 00
.105 | +929881 +00 | .440 | +860s547 +00 | | | rgau776 00
.110 | +927676 +0® | ,445 | +858829  +00 2775 | +821372 400
115 | 1926631  +00 | 450 | 4857360 +00 | Tooo | tolaces  1ou
.120 | +925473 +00 | ,455 | +856205 +00 +785 | +818590  +00
.125 | 4923032 +00 | .460 | +855395  +00 -790 | +817229 400
L130 | 4922771  +00 | 465 | +854828  +00 oo | roiie0s  Tos
.135 | +920107 +00 | .470 | +854774  +00 -800 | +812605 100
140 | 4920039 400 | 478 | toodses 00 | oS | rSIdeS oo
o | 19300y voo | i | xscasss 400 | .810 | 4812169 400
.150 | +917238 +00 | ,485 | +855603  +00 -815 | +811033  +00
‘155 | 1915177 400 | .490 | +836086 s00 | 520 | ¥8099°8 +o0
.160 | +913617 +00 | .495 | +856470 +00 -825 | +808949 100
.165 | +913665 +00 | .500 | +856775  +00 -830 | 1808008 00
170 | 1911038 100 | 305 | +s36916 00 | ‘oeg | 507142  +00
.175 | +909834 +00 | .510 | +856850  +00 -840 | +806347  +00
,180 | +910083 +00 | .515 | +856551  +00 -845 | 1805628 +00
185 | 4907970 +00 | .520 | +858005 400 | °S20 | ¥804984 - +00
‘190 | 1905707 100 | o525 | +835215 o0 | 833 | +804416  +00
.195 | +905768 +00 | .530 | +854194 400 0 S I
.200 | +905629 +00 | .535 | 4852967 400 +865 | 1803502 100
‘205 | 1903376 +00 | 540 | ss51567 s00 | 570 ¥8os15e 00
.210 | +901043 +00 | ,545 | +850033  +00 +575 | +802876  +00
.215 | +900648 +00 | .550 | +848408  +00 +880 | 1802665 +00
220 +901094 +00 «955 +846736 +00 S50 JPESE roo
.225 | +900230 +00 | +960 | +845060  +00 -890 | #802434  +00
220 | 4900230 100 | 565 | ig434ss  voo | -895 | +802408 400
535 | 1895574 100 | .570 | +841862 +00 | 290 | +802436  +00
‘240 | 1894803 100 | .575 | +840410 +00 | 995 | +802515  +00
545 | Toos513 100 | .580 | +830004 o0 | 910 | +802640  +00
1250 | 1895396 100 | .585 | +837936 <00 | ‘Si5 | +802807  +00
'255 | 1892309 300 | 590 | +836950 +oo | +220 | +803013  +00
‘260 | 1892081 400 | .595 | +836145 +00 | °525 | +803283  +00
‘2es | +889720 100 | -e00 | +835522 00| 238 | ¥803523  +00
‘270 | +888238 400 | 605 | +835078 +00 | ‘O35 | +803819 400
275 | 1887953  +00 | .610 | +834804 100 | ‘oge | ¥S0%i3s 00
.280 | +888403 +00 | .615 | +834688  +00 -945 | ¥B04470  #00
.285 | +888742 +00 | .620 | +834712  +00 +930 | +B04818 400
.290 | +888280 400 | .625 | +834857  +00 +985 | +B0SLTS  *00
.295 | +886817 400 | .630 | +835102  +00 +960 | +80553T  +00
300 | +884659 400 | .635 | +835424 400 | 385 | +805%01  +00
.305 | +882401  +00 .640 | +835800  +00 +970 | +806263  +00
310 | +880630 400 | .645 | +836206 00 | ‘900 | 1806620  +00
.315 | +879682 +00 | .650 | +836620 00 +980 | 1069069 100
.320 | +879553  +00 .655 | +837021 Ioo P985 | BT oo
"325 | +879948 100 | 680 | +8373895 400 | ‘ooQ | r8o7eze o0
330 | +880427 +00 | ,665 | +837706  +00 - D
.325 |+880570  +00 .670 | +837956  +00 1.000 | +808219  +00
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TABLE A10B
(p)ret for ka =807 and 1 < z\/a® < 10

a=24cm A=0.06 cm 96 <z <960 cm

z\/a? {D)ret z\a? (P)ret z\[a? (P)ret
1,00 +808219 +00 4,05 +635841 +00 7,05 | +417122 +00
1.05 +809561 +00 4,10 +631081 +00 7,10 | +414568 +00
1,10 | +807404 +00 | 4,15 | +626346  +00 7.15 | +412042  +00
1,15 | +801705 +00 | 4,20 | +621638 +00 7.20 | +409544  +00
1,20 +793255 +00 4,25 +616958 +00 7.25 | +407073 +00
1.25 +783193 +00 4,30 +612310 +00 7.30 | +404629 +00
1,30 | +772666 +00 | 4,35 | +607694 +00 | 7.35  +402211  +00
1,35 +762642 +00 4,40 +603113 +00 ] 7.40 | +399820 +00
1,40 +753828 +00 4,45 +598567 +00 7.45 | +397455 +00
1,45 | +746657 +00 | 4,50 | +594058 +00 7.50 | +395115  +00
1.50 +741317 +00 4,55 +589588 +00 7.55 | +392801 +00
1,55 +737803 +00 4,60 +585156 +00 7.60 | +390511 +00
1.60 +735971 +00 4,65 +580764 +00 | 7.65 | +388246 +00
1,65 | +735592 +00 }J 4,70 | +576413 +00 7,70 | +386004  +00
1,70 | +736392 +00 | 4.75 | +572103  +00 7.75 | +383787  +00
1,75 | +738092 +00 | 4,80 | +567834 +00 7,80 { +381593  +00
1.80 +740423 +00 4,85 +563608 +00 7.85 | +379422 +00
1,85 +743145 +00 4,90 +5594%3 +00 7.90 | +377274 +00
1.90 | +746049 +00 | 4,95 | +555282  +00 7.95 | +375148  +00
1,95 +748966 +00 5,00 +551182 +00 8,00 | +373045 +00
2.00 | +751757 +00 5.05 | +547126  +00 8,05 | +370963  +00
2,05 | 754316 +00 5,10 | +543112  +00 8.10 | +368903 +00
2,10 +756565 +00 5,15 +539142 +00 8,15 +366864 +00
2,15 | +758448  +00 5,20 | +535214  +00 8.20 | +364846  +00
2.20 | +759928 +00 5,25 | +531328 +00 8,25 | +362848 +00
2.25 | +760984 +00 | 5,30 | +527485 +00 | 8.30 | +360872  +00
2,30 | +761607  +00 5,35 | +523684  +00 8.35 | +358915  +00
2.35 | +761799 +00 | 5,40 | +519926  +00 8,40 | +356978  +00
2.40 | +761567 +00 | 5,45 | +516209 400 8,45 | +355060  +00
2,45 | +760925 +00 | 5,50 | +512533 +00 | 8.50 | +353162  +00
2,50 | +759890 +00 | 5.55 | +5088989  +00 g-gg +§i;igg +gg
2,55 | +758483 400 | 5,60 | +505306  +00 . + +
2.60 | +756725 +00 | 5.65 | +501753 +o0 | 8.65 | +347580  +00
2.65 | 4754638 +00 | 5.70 | +498241 +00 | 870 [ +345756  +00
2.70 | 4752246 +00 | 5.75 | +494769 +00 | 8.75 | +343950  +00
2,75 +749573 +00 5,80 | +491336 +00 8,80 | +342162 +00
2.80 +746639 +004 5,85 +487942 +00 8.85 | +340392 +00
2.85 | 4743468 +00 ]| 5,90 | +484587  +00 8.90 | +338638  +00
2,90 +740079 +00 5,95 +481270 +00 8,95 | +336902 +00
2.95 +736494 +00({ 6,00 | +477991 +00 9,00 | +335182 +00
3,00 | +732731 +00) 6,05 | +47/4749  +00 9,05 | +333479  +00
3,05 +728808 +00] 6,10 | +471545 +00 9,10 | +331793  +00
:33. ig I;%Zié +88 6,15 +468377 +00 a,15 +33(8)122 +00

. : + 6,20 | +465245  +00 9.20 | +328468  +00
3.20 | +716243  +00{ g°55 | 1462150 +00 9,25 | +326829  +00
3,25 | +711838  +00{1 6,30 | +459089 +00 ] 9,30 | +325206 +00
3,30 | +707348 +00{ 6,35 | +456063 +00 | 9,35 | +323598  +00
3.35 | +702782 +00| 6,40 | +453072 +00} 9.40 | +322005  +00
3,40 | +698154 +00| 6,45 | +450115 +00 | 9.45 | +320427 400
3,45 +693472 +00 6,50 +447191 +00 2,50 | +318863 +00
3.50 +688746 +00 6,55 +444300 +00 9,55 | +317314 +00
3.55 +683984 +00 6,60 +441442 +00{ ©9.60 | +315780 +00
3.60 +679194 +00 6,65 +438617 +00 ] 9.65 | +314259 +00
g-gg +674384  +00 1 6,70 | +435823  +00 g.’;g +g%%gg +88

. +669560 +00 6,75 Q. + +
3.75 +664727 +00 6:80 ::ggggg :gg 9.80 | +309781  +00
3.80 | +659892 +00 ] 6,85 | +427628 +00{] 9.85 | +308315  +00
3.85 +655060 +00 | 6,80 +424957 +00 8,90 | +306863 +00
3.90 +650235 +00 6,95 +422316 +00 9,95 | +305423 +00
3.95 +645421 +00] 7,00 +419705 +00 | 10.00 | +303997 +00
4,00 | +640622 +00
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TABLE A10C
(0)rer for ka = 80w and 0 < zZA\ja? < 1

a=24cm A=20.06 cm 048 <z<9%cm

z\a? (e)rel z\a? (e)rel zMa? (8)"1

. 005 +192811 -01 340 +149214 +00 +675 | +215515 +00
.010 | +245373 -01 .345 | +151905 +00 «680 | +217335 +00
015 +291125 -01, 350 +154205 +00 «685 | +219240 +00
.020 [ +332155 -01 «355 +155860 +00 .690 | +221214 +00
. 025 +371039 -01 +360 +156785 +00 .695 | +223237 +00
«030 | +405835 -01 +3€5 +157067 +00 .700 | +225292 +00
+035 +441649 -01 370 +156925 +00 »705 | +227360 +00
5040 | +471653 -01 | 3975 | +156644 +00 | ,.710 | +229424  +00
.045 | +502964 -01 | 380 | +156514 +00 | .715 | +231468  +00
2050 | +527732 01 | 335 | 4+156770 +00 | ,720 | +233475 +00
.055 +556538 -01 .380 | +157558 +00 .725 | +235433 +00
.060 | +581910 -01 | '395 | +158921 +00 | ,730 | +237327  +00
.065 | +605291 =01 | 400 | +160807 +00 .735 | +239146  +00
.070 | +634803 -0l | 405 | +163090 +00 | .740 [ +240881  +00
.075 +652674 -01 +410 +165587 +00 .745 +242522 +00
.080 +677166 -01 . +415 +168140 +00 «750. | +244062 +00
.085 +702657 -01 .420 +170540 +00 755 +245495 +00
+090 +725329 -01 .425 +172646 +00 .760 +246818 +00
+,095 +745990 -01 .430 +174356 +00 765 +248027 +00
. 100 +763651 -01 +435 +175614 +00 2770 +249120 +00
105 +779295 -01 .440 +176419 +00 «775 +250099 +00
.110 | +802063 -0l | ,445 | +176815 +00 .780 | +250962  +00
.115 +828655 -01 .450 +176884 +00 .785 +251714 +00
.120 +837909 -01 .455 +176734 +00 .790 +252357 +00
.125 +862044 -01 .460 +176484 +00 «795 +252895 +00
+130 | +879964 -01 | 465 | +176255 +00 | ,800 | +253333  +00
.135 +895746 -01 470 +176157 +00 .805 +253678 +00
.140 | +915697 -01 .475 | +176280  +00 .810 | +253936 +00
.145 | +934267 -01 | 480 | +176651 +00 | .15 | +254114 +00
<150 +944463 =01 .485 +177430 +00 +820 +254220 +00
. 155 +975317 -01 .490 +178510 +00 +.825 +254261 +00
».160 +975983 -01 495 +179921 +00 .830 | +254246 +00
+165 +100100 +00 500 +181629 +00 .835 +254184 +00
.170 | +102481 +00 .505 | +183587  +00 .840 | +254082 +00
. 175 +102393 +00 .510 +185736 +00 +845 | +253949 +00
. 180 +104617 +00 «515 +188008 +00 .850 | +253795 +00
. 185 +107589 +00 +520 +190334 +00 .855 | +253626 +00
.190 +107911 +00 .525 +164647 +00 .860 | +253452 +00
.195 +108354 +00 .530 +194884 +00 «865 +253279 +00
«200 +111222 +00 +935 +196950 +00 «870 +253116 +00
.205 +113933 +00 « 540 +168518 +00 +.875 +252669 +00
210 +114361 +00 9545 +200632 +00 .880 | +252845 +00
.215 | +114298  +00 | 550 | +202109  +00 .885 | +252751  +00
.220 +116102 +00 «555 +203334 +00 .890 +252692 +00
225 +119259 +00 .060 +204305 +00 .895 +252673 +00
.230 +121534 +00 .56% +205029 +00 .9060 +252700 +00
.235 +121951 +00 «570 +205523 +00 +905 +252776 +00
. 240 +121696 +00 «575 +205811 +00 .910 | +252905 +00
.245 +122525 +00 .580 +205923 +00 915 +253091 +00
.250 +124955 +00 «585 +205894 +00 920 +253336 +00
255 +128005 +00 .590 +205762 +00 «925 +253644 +00
.260 | +130276 +00 | .595 | +205567 +00 | ,930 | +254014 +00
. 265 +131100 +00 «600 +205347 +00 935 +254450 +00
« 270 +130916 +00 «605 +205140 +00 .940 | +254952 +00
+ 275 +130800 +00 .610 +204981 +00 2945 +255521 +00
« 280 +131668 +00 615 +204901 +00 950 +256157 +00
.285 +133755 +00 .620 +204929 +00 +955 +256859 +00
290 +136591 +00 625 +205087 +00 +960 | +257628 +00
295 +139369 +00 +630 +205393 +00 +965 +258462 +00
«300 +141382 +00 .635 +205860 +00 .970 +259360 +00
305 +142334 +00 +640 | +206496 +00 .975 | +260322 +00
.310 +142405 +00 645 +207306 +00 .980 +261345 +00
.315 +142112 +00 .650 | +208288  +00 .985 | +262428 +00
.320 +142062 +00 655 +209437 +00 .990 | +263568 +00
.325 +142714 +00 .660 +210747 +00 .995 +264764 +00
+330. +144240 +00 . 665 +212206 +00 | 1,000 +266013 +00
.335 +146519 +00 | 670 +213800 +00
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TABLE A10D
(0)re1 for ka=80m and 1 < z\/a® < 10

4,00
L

a=24cm A=10.06 cm 96 = z < 960 cm

2\/a? (0)ret zZ\/a? (8)rer zAa? (0)rer

1,00 | +266013 +00 | 4,05 | +836352  +00 7.05 | +113270  +01
1,05 | +280861 +00 | 4,10 | +844267 +00 7.10 | +113568  +01
1,10 | +298060 +00 | 4,15 | +852030 +00 7.15 | +113862  +01
1,15 | +315087 +00 | 4,20 | +859645  +00 7.20 | +114152  +01
1,20 | +330104 +00 4,25 | +867115 +00 7.25 | +114438 +01
1,25 | +342058 +00 4,30 +874445 +00 7.30 | +114720 +01
1.30 | +350588 +00 | 4.35 | +881637 +00 7.35 | +114999 401
1.35 | +355866 +00 | 4,40 | +888694  +00 7.40 | +115275  +01
1.40 | +358419  +00 | 4 45 | +895620 +00 | 7,45 | +115546 301
1,45 | +358976 +00 | 4,50 | +902417 +00 | 7.507] +115815 +01
1,50 | +358325 +00 ] 4,55 | +909090 +00 | 7.55| +116080  +01
1,55 | +357217 +00 | 4,60 | +915639  +00 7,60 | +116341  +01
1,60 | +356290 +00 | 4,65 | +922070 +00 ] 7.65| +116600 +01
1,65 | +356041 400 | 4,70 | +928384 +00'] 7.70| +116855 +01
1,70 | +356819 +00 | 4.75 { +934585 +00 | 7.75! +117107 +01
1,75 | +358836 +00 | 4,80 | +940674 +00 | 7.80| +117356 +01
1,80 | +362188 +00 | 4,85 | +946655 +00 | 7.85 | +117602  +01
1.85 | +366886 +00 4,90 | +952531 +00 7.90 | +117845  +01
1.90 | +372876 +00 4,95 | +958303  +00 7.95 ] +118085 +01
1,95 | +380065 +00 | 5 g9 | +963974 +00 | 8.00 | +118322  +01
2,00 | +388336 +00 | 5 05 | 4969547 +00 | 8,05 | +118556  +01
2,05 | +397559  +0C | 5390 | +975024 +00 | 8.10| +118788  +01
2,10 | +407604  +00 | 5315 | 4980407 +00 | 8.15 | +119017  +01
2.15 | +418345 +00 | 5 20 | +985698 +00 | 8,20 | +119243  +01
2,20 | +429663 +00 5,25 +990900 +00 8.25 | +119466 +01
2,25 | +441449 +00 ! 5,30 | +996015 +00 | g§.30| +119687 +01
2,30 | +453607 +00 | 5,35 | +100104 +01 | s8.35| +119905 +01
2,35 | +466048 +00. | 5,40 | +100599 +01 | 8.40 ] +120121 +01
2,40 | +478696 +00 | 5,45 | +101085 +01 | 8.45 | +120335 401
2,45 | +491485 +00 | 5,50 | +101564 +01 | 8,50 | +120546 +01
2.50 | +504357  +00 5,55 | +102035 +01 8,55 | +120754 401
2,55 | +517261 +00 ] 5.60 | +102498  +01 8,60 | +120961  +01
2,60 +530157 +00 5,65 +102953 +01 8,65 | +121165 +01
2.65 | +543007 +00 | 5,70 | +103402 +01 ] B.70 | +121366 +01
2,70 | +555781 +00 ] 5,75 | +103843 +01 | 8.75 ] +121566 +01
2,75 | +568454 +00 | 5.80 | +104278 +01 | 8.80 | +121763  +01
2.80 | +581005 +00{ 5 g5 | +104705 +01 | 8.85 | +121958  +01
2+85 | +593416 +00} 5,90 | +105126 +01 8,90 { +122151  +01
2,90 +605672 +00 5.95 +105541 +01 8.95 +122342 +01
2,95 +617763 +00 6,00 +105949 +01 9,00 +122531 +01
3,00 +629679 +00 6,05 +106351 +01 9,05 | +122718 +01
3.05 | +641412 +00[ 6,10 [ +106747 +01 | 9,10 | +122903  +01
3.10 | 652959 +00| g,15 | +107137 +C1 9,15 | +123086  +01
3.15 | +664313 +00| 6,20 | +107521 +01{ 9.20 | +123267 +01
3.20 | +675474 4000 ¢ 95 | +107899 +01 | 9,25 | 4123446 +01
3,25 | +686439 +00{ .30 | +108272 +01 | @,30| +123624 +01
3,30 | +697208 +00| 6,35 | +108640 +01 | 3,35 | +123799 +01
3.35 | +707781  +00] g 40 | +108002 +01 | 9:40| +123973  +01
3,40 +718158 +00 6,45 +109359 +01 9,45 { +124144 +01
3.45 | +728342 +00| 6,50 | +109710 +01 | 9.50| +124314 +01
3.50 +738334 +00 6.55 +110057 +01 9,55 +124483 +01
3.55 | +748136 +00| g.,60 | +110399 +01 | 9.60( +124649 +01
3.60 | +757750 400} g g5 | +110736 +01 | 9.85| +124814 +01
3.65 | +767180  +00| g 79 | +111068  +01 9,70 | +124978  +01
3,70 | +776428  +00| g 75 | +111396 +01 | 9.75| +125139  +01
3.75 +785498 +00 | g,80 { +111719 +01 9.80 | +125299 +01
3,80 | +794392 +00| g.g5 | +112038 +01 | 9.85| +125458  +01
3.85 | +803114 +00] g,90 | +112352 +01 | ©.90| +125615 -+01
3.90 | +811668 +00{ 6,95 { +112662 +01 | 9,05 | +125770 +01
3,95 | +820057 +00| 7,00 | +112968 +01 | 10,00 | +125924 401

+828284 +00
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TABLE A114
(p)ret for ka =100 and 0 < z\/a? < 1

a=25cm A=10.05cm 0.625 < z=< 125 ¢cm

z\a? {P)ret z\/a? (D) ret z\a? (p)ret

.005 | 4982022 +00 | .340 | +880100 +00 .675 | +838082  +00
.010 | +976926 +00 | ,345 | +879028  +00 .680 | +838167 +00
.015 | +972374 400 | .350 | +877350 +00 .685 | +838151 +00
.020 | +968476 +00 | .355 | +875304 +00 .690 | +838028 +00
.025 | +964822 +00 | .36C | +873198 +00 | ,695 | +837792 +00
.030 | +961786 +00 | .365 | +871329 +00 .700 | +837441 +00
.035 | +958608 +00 | .370 | +869919 +00 .705 | +836975 +00
.040 | 4955818 +00 | .375 | +869076 +00 .710 | +836395 +00
.045 | +953475 +00 | .330 | +868791 +00 «715 | +835705 +00
.050 | +950989 +00 | .385 | +868951  +00 .720 | +834908  +00
.055 | +948443 +00 | ,200 | +869376 +00 .725 | +834010 +00
.060 | +946215 +00 | 395 | +869857 +00 .730 | +833020 +00
«065 | +944051 +00 | .400 | +870196 +00 .735 | +831944 +00
.070 | +942085 +00 | _405 | +870234 +00 .740 | +830793 +00
«075 | +940464 +00 | .410 | +869869  +00 .745 | +829575  +00
.080 | +938310 +00 | .415 | +869063  +00 .750 | '+828300 +00
.085 | +936205 +00 | .420 | 4867840 +00 .755 | +826978 +00
.090 | +934563 +00 | ,425 | +866272 +00 .760 | +825621  +00
.095 | +932882 +00 | ,430 | +864469 +00 .765 | +824238  +00
«100 +931059 +00 .435 +862559 +00 .770 | +822840 +00
.105 | 4929299 400 | .440 | +860674 +00 775 | +821436  +00
.110 | +928136 +00 | .445 | +858933 400 .780 | +820037  +00
.115 | +927111 +00 | ,450 | +857433  +00 .785 | +818652 +00
.120 | +924759 +00 | .455 | +856242 +00 .790 | +817289 +00
+125 +923580 +00 +460 +855395 +00 .795 | +815956 +00
+130 +922474 +00 465 +854893 +00 .800 | +814662 +00
.135 | +920328 400 | .470 | +854711 +00 .805 | +813413  +00
.140 | +919809 +00 475 | +854797 +00 .810 | +812216 400
.145 | #917676  +00 .480 | +855085 +00 .815 | +811075 +00
+150- | +916733 +00 485 +855496 +00 .820 | +809996 +00
.155 | +915738 +00 | .490 | +855952 +00 .825 | +808983  +00
.160 | +913301 +00 | ,495 | +856374 +00 1830 | +808039  +00
.165 | +913558 400 | ,500 | +856685 +00 '835 | +807167 +00
.170 | 4911518 +00 | ,505 | +856855 +00 .840 | +806368  +00
.175 | +909522 +00 | .510 | +856812 +00 .845 | +805644  +00
.180 | +909878 +00 | .s515 | +856536 +00 .850 | +804995 +00
.185 | +908407 +00 | .520 | +856014 +00 1855 | +804422 +00
«190 +905770 +00 «525 +855247 +00 .860 | +803924 +00
.195 | +905369 +00 | .530 | +854246 400 .865 | +803500 +00
.200 | +905603 +00 | .S535 | +853037 +00-| ,870 | +803148  +00
205 +903762 +00 »540 +851650 +00 .875 | +802866 +00
.210 | +901182 +00 | .545 | +850126 +00 .880 | +802651  +00
.215 | +900357 +00 | .550 | +848506 +00 | .885 | +802502 +00
.220 | +900839 +00 .555 +846835  +00 .890 | +802414 +00
.225 | +900360 +00 | 960 | +845158  +00 | gq5 | 4802385 +00
.230 | +898174 +00 | 565 | +843515 400 | ‘54549 | 4802410 +00
«235 | +895729 +00 | .570 | +841945 +00 | 905 | +802486 +00
.240 | +894637 +00 | .575 | +840482 +00 | 919 | +802609 +00
.245 | +894924 +00 | .580 | +839153 +00 ‘915 | +802775 +00
+250 | +895267 +00 | .585 | +837981 +00 | 999 | 4802979 +00
.255 | +894445 +00 | .590 | +836980 +00 .925 | +803218  +00
+360 | +892360 +00 | .595 | +836159  +00 .930 | +803486 +00
.265 | +889933 +00 | .600 | +835521  +00 '935 | +803781  +00
.270 | +888248  +00 .605 | +835063  +00 ,940 | +804097 +00
275 | +887776 +00 | .610 | +834777 +00 .945 | +804431  +00
»280 +888164  +00 .615 +834649  +00 .850 | +804778 +00
«285 +888586 +00 «620 +834663 +00 .955 +805135 +00
«290 +888288 +00 .625 +834800 +00 <960 +805497 +00
+295 +886976  +00 «630 +835039  +00 .965 | +805862 +00
« 300 +884889 +00 .635 +835357 +00 .970 +806225 +00
.305 | +882601 +00 | .640 | +835730 +00 075 | +806582 +00
.310 | +880723 +00 | .645 | +836136 +00 | ‘950 | ,806932 +00
.315 | +879643 400 .650 | +836551 +00 2985 | +807270 +00
+320 +879408 +00 «655 +836955 +00 .990 +807594 +00
328 +879758 +00 «660 +837327 +00 .995 +807900 +00
,330 | +880258  +00 +665 | +837649 +00 | 1,000 | 4808187 +00
.335 | +880474  +00 .670 | +837905 400




{p)ret for ka =100 and 1 < z\/a® < 10

NRL REPORT 6026

TABLE A11B

a=2bcm A=0:05cm 125 < z < 1250 cm

z\/a? (p)m z\/a? <P>rel 2\/a? (P)rel

1,00 | +808187 +00 | 4.05 | +635849 +00 | 7.05 | +417126 +00
1,05 | +809547 +00 | 4,10 | +631090 +00 7.10 | +414571  +00
1,10 | +807409 +00 | 4,15 | +626355 +00 7,15 | +412045 +00
1,15 | +801725 +00 | 4,20 | +621646 +00 7.20 | +409547  +00
1,20 | +793285 +00 | 4,25 | +616966 +00 | 7.25 | +407076 +00
1,25 | +783227 +00 | 4,30 | +612318 +00 | 7,30 | +404632 +00
1,30 | +772698 +00 | 4,35 | +607702 +00 | 7.35 | +402215 400
1,35 | +762670 +00 | 4,40 | +603120 +00 7.40 | +399823 ;00
1,40 | +753849 +00 | 4,45 | +598575 +00 | 7.45 | +397458 +00
1.45 | +746671 +00 | 4,50 | +594066 +00 7.50 | +395118  +00
1.50 | +741324 +00 ] 4,55 | +589595 +00 | 7,55 | +392804 +00
1.55 | +737803 +00 | 4,60 | +585163 +00 | 7,60 [ +390514 +00
1,60 | +735966 +00 | 4,65 | +580771 +00 | 7.65 | +388249  +00
1,65 | +735583 +00 | 4,70 | +576420 +00 ] 7,70 | +386007 400
1,70 | +736380 +00 | 4,75 | +572110 +00 | 7,75 | +383790 +00
1,75 | +738078 +00 | 4,80 | +567841 400 | 7.80 | +381596  +00
1,80 +740408 +00 | 4,85 | +563615 +00 7.85 ] +379425 +00
1.85 | +743129 +00 | 4 90 | +559430 +00 | 7.90 | +377276 +00
1.90 | +746034 +00 | 4,95 | +555288 +00 7.95 | +375151  +00
1.95 +748952 +00 5,00 | +551189 +00 8,00 | +373047 +00
2,00 | +751744 +00 5,05 +547132 +00 8,05 | +370965 +00
2,05 | +754305 +00| 5,10 | +543119 +00 | 8.10 | +368905 +00
2,10 +756555 +00 5,15 +539148 +00 2,15 | +366866 +00
2,15 | +758439 +00 | 5,20 | +535220 +00 | ‘8,20 | +364848 +00
2.20 | +759921 +00 ] 5,25 | 4531334 +00 8,25 | +362851  +00
2.25 | +760978 +00] 5,30 | +527491 +00 } 8,30 | +360874 +00
2.30 | +761603 +00 | 5,35 | +523690 +00 | 8.35 | +358917  +00
2.35 +761797 +00 5,40 +519931 +00 8.40 | +356980 +00
2.40 | +761566 +00 | 5,45 | +516214 +00 | 8.45 | +355062  +00
2.45 | +760925 +00| 5,50 | +512539 +00 | 8,50 | +353164 +00
2.50 | +759891 +00| 5.55 | +508005 +00 | 8.55 | +351285  +00
2,55 +758485 +00 5,60 +505311 +00 8,60 | +349424 +00
2.60 | +756728  +00 5,65 +501759  +00 8,65 | +347582 +00
2,65 +754642 +00 5,70 +498246  +00 8,70 | +345758 +00
2,70 | +752251 +00 | 5.75 | 4494774 400 | 8.75 | +343953  +00
2.75 | +749578 +00 | 5,80 | +491341 +00 | 8.80 | +342164 400
2,80 | +746645 +00 | 5,85 | +487947 +00 ]| 8.85 | +340394 +00
2.85 | +743474 +00 | 5,90 | +484592 +00] 8.90 | 1338640 +00
2,90 +740086 +00 5,95 +481275 +00 8,95 +336904 +00
2.95 | +736501 +00 | 6,00 | +477996 +00| 9.00 | +335185 +00
3,00 +732739 +00 6,05 +474754 +00 9,05 | +333482 +00
3,05 | +728816 +00 | 6,10 | +471550 +00 ] 9.10 [ +331795 +00
LR e e oas | i nol sul|imea i
. + + 6.20 | +465250 +00 . + +
3.20 | +716252 +00 | g'55 | [4g2154 400 | 9.25 | +326831 400
3.25 | +711847 +00 | 6,30 | +459093 +00 | 9,30 | +325208 +00
3,30 | +707356 +00 | 6,35 | +456067 +00 | 9.35 | +323599  +00
3,35 | +702791 +00 | 6,40 | +453076 +00 9,40 | +322007 +00
3,40 | +698163 +00 | 6,45 | +450119 +00 | 9.45 | +320428  +00
3,45 +693481 +00 6,50 +447195 400 2,50 | +318865 +00
3.50 | +688755 +00 | 6,55 | +444304 +00 | 9.55 | +317316  +00
3.55 | +683993 +00 | ¢.60 | +441446 +00 | 9.60 | +315781  +00
3.60 +679203 +00 6,65 +438621 +00 9,65 | +314261 +00
3,65 | +674393 +00 | g 70 | +435827 100 9,70 | +312754 +00
3,70 | +669569 +00 | .75 | +433064 +00 | ©9.75 | +311262 +00
3.75 +664736 +00 6,80 +430333 +00 9.80 | +309783 +00
3.80 [ +659901 +00 | 6,85 | +427632 +00 | 9.85 | +308317 +00
3.85 | +655069 +00 | g.90 | +424961 +00| 9.80.| +306864 +00
3,90 | +650244 +00 6.95 +422320 +00 9,95 | +305425 +00
3,95 | +645429 +00 | 7,00 | +419708 +00 | 10.00 | +303998  +00
4,00 | +640630 +00
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(0)rer for ka =100 and 0 < zA/a? < 1

V. A. DEL GROSSO

TABLE A11C

a=25cm A=0.05cm 0.625 <z < 125cm

z\a? (8)ret z\a? (0)ret zMa? (6)ret

.005 +184071 -01 340 +148994 +00 «675 +215448 +00
.010 +239536 -01 .345 | +151713 +00 .680 +217261 +00
015 +287005 -01 «350 +154088 +00 +.685 +219161 +00
.020 +331741 -01 «3565 +155839 +00 .690 +221131 +00
.025 +369760 -01 .360 +156858 +00 .695 +223152 +00
«030 +405816 =01 .3€5 +157211 +00 .700 +225206 +00
.035 +439186 -01 «370 +157105 +00 +705 +227274 +00
.040 +471109 -01 375 +156820 +00 «710 +229340 +00
045 +500024 -01 380 +156653 +00 .715 +231386 +00
.050 +527780 -01 .335 +156847 +00 720 +233397 +00
. 055 +567751 -01 .380 +157564 +00 «725 +235359 +00
.060 | +580960 -01 | 395 | +158857 +00 | .730 | +237258  +00
.065 +606259 -01 .400 +160687 +00 +735 +239084 +00
.070 | +634152  -01 | 405 | +162933 +00 | .740 | +240825  +00
.075 +653329 -01 410 +165426 +00 <745 +242473 +00
.080 +681304 -01 .415 +167976 +00 «750 +244020 +00
.085 +699665 -01 <420 +170403 +00 «755 +245461 +00
.090 +718673 =01 .425 +172550 +00 +760 +246791 +00
.095 +739195 -01 .430 +174309 +00 +765 +248008 +00
.100 +760600 -01 .435 +175618 +00 2770 +249109 +00
.105 +784645 -01 .440 +176470 +00 775 +250095 +00
<110 +808722 -01 .445 | +176906 +00 .780 +250966  +00
.115 +822181 -01 «450 +177003 +00 .785 +251724 +00
.120 +837389 -01 .455 +176868 +00 .790 +252374 +00
.125 +866887 -01 .460 +176620 +00 .795 +252918 +00
.130 | +873328 01| 465 | +176381 +00| ,800 | +253363 +00
.135 | +902346 -01 | 470 | +176263 +00 | .805 | +253713 +00
.140 +909322 -01 .475 +176357 +00 .810 +253976 +00
.145 +939321 =01 +480 +176736 +00 .815 +254158 +00
150 +941571 -01 .485 +177440 +00 .820 +254267 +00
.155 +974305 -01 .490 | +178486 +00 .825 +254312 +00
.160 +980492 -01 .495 +179865 +00 .830 +254299 +00
.165 +995449 -01 «500 +181546 +00 .835 +254239 +00
.170 +102639 +00 505 +183484 +00 +840 +254139 +00
» 175 +102765 +00 .510 +185618 +00 +845 +254007 +00
.180 +104165 +00 515 +187882 +00 .850 +253853 +00
. 185 +107453 +00 «520 | 3190207 +00 .855 +253684 +00
.180 +108368 +00 «525 +192526 +00 .860 +253510 +00
.195 | +108375 +00 | .530 | +194773 +00 .865 | +253336  +00
«200 +110777 +00 +935 +196894 +00 .870 +253171 +00
+205 +113844 +00 +540 | +198841 +00 «875 +253023 +00
,210 | +114739  +00 ] 545 | 4200577 +00 | ,880 | +252897  +00
.215 +114507 +00 .550 +202076 +00 .885 +252800 +00
.220 +115843 +00 «355 +203323 +0Uu . 890 +252738 +00
«225 +118901 +00 560 +204316 +00 .895 +252717 +00
.230 +121514 +00 568 +205060 +00 . 900 +252740 +00
.235 +122258 +00 «970 +205573 +00 . 905 +252813 +00
. 240 +121970 +00 ]| .575 | +205876 +00 .910 +252938 +00
.245 +122491 +00 .580 +206001 +00 «9215 +253121 +00
.250 +124661 +00 .585 +205981 +00 920 +253362 +00
.255 +127714 +00 .590 +205855 +00 925 +253666 +00
+260 +130212 +00 .595 +205662 +00 +930 +254033 +00
.265 +131288 +00 « 600 +205441 +00 +935 +254465 +00
4270 | 4131202 +00 | .605 | +205230  +00 ,940 | +254963  +00
275 +130986 +00 .610 +205065 +00 . 945 +255528 +00
. 280 +131646 +00 .615 +204977 +00 » 950 +256160 +00
285 +133548 +00 .620 +204994 +00 .955 +256858 +00
2290 +136318 +00 .625 +205140 +00 .960 +257623 +00
«295 +139165 +00 .830 +205432 +00 +965 +258454 +00
«300 +141334 +00 ] .635 +205886 +00 .970 +259349 +00
+305 +142448 +00 .640 +206508 +00 975 +260307 +00
+310 +142621 +00 .645 +207304 +00 980 +261327 +00
.315 | +142337 +00 | .650 | +208273  +00 ,885 | +262406 +00
+320 +142211 +00 .655 +209410 +00 .990 +263544 +00
.325 +142737 +00 .660 +210708 +00 995 +264737 +00
o +144138 +00 , 665 +212156 +00 | 1,000 +265983 +00
.335 | +146328  +00 | ,670 | +213741 +00




{0)re for ka = 1007 and 1 < zAfa?2 < 10

NRL REPORT 6026

TABLE A11D

a=2bcm A=10.05 cm 125 <z = 1250 cm

ZA/az (o)rel z"/a2 (9>rel Z)\/az <9>rel

1,00 | +265983 +00 | 4,05 | +836346  +00 7.05 | 113270 +01
1,05 | +280814 +00 | 4.10 | +844260 +00 7.10 | +113568  +01
1.10 | +298009 +00 | 4,15 | +852024 +00 7.15 | +113862  +01
1.15 | +315044 +00 | 4,20 | +859639  +00 7.20 | +114152 +01
1,20 | +330075 +00 | 4,25 | +867110 +00 7.25| +114438  +01
1.25 | +342044 +00 | 4,30 | +874440 +00 7.30 | +114720 +01
1,30 | +350589 +00 | 4,35 | +881632 +00 7.35] +114999  +01
1,35 | +355879 +00 | 4,40 | +888689  +00 7.40 | +#115275 101
1.40 | +358440 +00 4,45 +895615 +00 7.45 | +115546 +01
1.45 | +359002 +00 | 4,50 | +902413 +00 7.50 | +115815 401
1.50 | +358353 +00 ]| 4.55 | +909086  +00 7.55 ] +116080  +01
1.55 | +357243 +00 | 4.60 | 4915636  +00 7,60 | +116341  +01
1,60 | +356313 +00 | 4.65 | +922067 +00 7.65 | +116600 +01
1,65 | +356060 +00 | 4,70 | +928381 +00 | 7.70! +116855 +01
1,70 | +356833 400 ]| 4,75 | +934581 +00 7.75 | #117107  +01
1,75 | +358845 +00 | 4.80 | +940671  +00 7.80 | +117356  +01
1.80 | +362192  +00 | 4,85 | 4946652 400 | 7.85| +117602 +01
1,85 | +366885 +00 | 4,90 | +952528 +00 | 7.90 | +117845 +01
1,90 | +372871 +00 ] 4,95 | +958300 +00 7.95 | +118085  +01
1,95 | +380057 +00 5,00 | +963972  +00 8,00 | +118322 +01
2,00 +388324 +00 5.05 +969545 +00 8,05 | +118556 +01
2,05 | +397544 +00 | 5,10 | +975022 +00 | 8.10 | +118788  +01
2,10 | +407587  +00 )} 5 15 | 4980405 +00 8,15 | +119017 +01
2,15 | +418327 +00 | 5.20 | +985696 +00 8.20 | +119243  +01
2,20 | +429643  +00 5,25 | +990898  +00 8,25 | +119466  +01
2,25 | +441429 +00 | 5,30 | +996013 +00 8.30 | +119687  +01
2.30 | +453586 +00 | 5,35 | +100104 +01 8,35 | +119906 +01
2,35 | +466027 +00 | 5,40 | +100599 +01 8.40 | +120122 +01
2,40 | +478675 +00 | 5,45 | +101085 +01 8,45 | +120335 +01
2,45 | +491464 +00 | 5,50 | +101564 +01 8,50 | +120546 +01
2,50 | +504336 +00 ] 5,55 | +102035 +01 8,55 | +120755 +01
2,55 | +517240 +00 | 5,60 | +102498 +01 | 8.60 | +120961  +01
2,60 | +530136 +00 | 5,65 | #102953 +01 | B.65 ) +121165 +01
2,65 | +542987 +00 | 5,70 | +103402 +01 8,70 | +121367 +01
2,70 | +555761 +00 | 5,75 | +103843  +01 8.75 } +121566  +01
2,75 | +568435 +00 5,80 | +104278 +01 8.80 | +121763 +01
2,80 +580986 +00 5.85 +104705 +01 8,85 +121959 +01
2.85 | +593398 +00 | 5,90 | +105126 +01 | 8.90 | +122152 +01
2,90 | +605655 +00 ] 5,95 | +105541  +01 8,95 | +122343 +01
2,95 | +617746 +00 | g,00 | +105949  +01 9,00 | +122532  +01
3,00 | +629663 +00 | 6,05 | +106351  +01 9,05 | +122718 401
3.05 | +641387 +00 | g,10 | +106747 +01 9,10 | +122903  +01
3,10 | +652944 +00 | ¢ 15 | +107137 +01 9.15 | +123086  +01
3,15 +664299 +00 6,20 | ¥107521 +01 9,20 +123267 +01
3.20 | +675460  +00 | £°95 | 1107899 +01 | 9.25 | +123446  +01
3.25 | +686426 +00 | 6,30 | +108272 +01 9.30 | +123624 +01
3,30 | +697195  +00 | §.35 | +108640 +01 | 3,35 | +123799 +01
3.35 | +707769 +00 | .40 | +109002 +01 9,40 | +123973 401
3.40 | +718147 +00 6.45 | +109359 +01 9.45 +124145 +01
3,45 | +728331 400 | 6,50 | +109710 +01 9,50 | +124315  +01
3,50 | +738323 +00 | 6,55 | $110057 +01 9.55 | +124483  +01
3.55 | +748125 +00 | 6,60 | +110399 +01 9.60.{ +124650 +01
3,60 | +757740 +00 | 6,65 | +110736 +01 9.55 | +124815 +01
3,65 | +767170 +00 | §,70 | +111068  +01 9.70 | +124978  +01
3,70 | +776419  +00 6.75 | +111396  +01 2.75 1 +125140 +01
3.75 +785489 +00 6,80 +111719 +01 9.80 +125300 +01
3.80 | +794383 +00 6,85 | +112038 +01 9.85 | +125458  +01
3,85 | +803106 +00 | 6.80 | +112352 +01 9,90 | +125615 +01
3.90 | +811660 +00 | 6,95 | +112662 +01 | 9.95| +125770 +01
3,95 | +820049 +00 7.00 | 4112968 +01 | 10,00 | +125924  +01
4,00 | +828277 +00 '
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