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Summary.

In this Report the details are given of the results of measurements of mean values in time of pitot pressure
and flow direction made in the boundary layer over the insulated side-wall of a specially constructed
supersonic nozzle. The external flow first accelerated and then decelerated, and the crosswise pressure
gradients were such that the boundary-layer cross-flow was first in one direction and then in the opposite,
as happens over wings with swept leading edges. The external Mach number ranged between 16 and 2-0.
Boundary-layer traverses were made at intervals along external streamlines; from each traverse, profiles
of Mach number and streamwise and cross-wise components of velocity were derived. The results were
supplemented by measurements of skin friction using surface tubes, and displacement and momentum
thicknesses were evaluated.

All the results are presented in tabular form, and a discussion is given in which serious limitations in
the commonly assumed forms for the cross-flow profiles are pointed out. There is evidence, however, that
the streamwise component behaves as it would in an equivalent two-dimensional boundary layer.
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1. Introduction.

There has been little direct information available on the behaviour of three-dimensional turbulent
boundary layers in supersonic flow. The state of knowledge in 1961/62 has been described by Cooke and
Hall'. To make a calculation of such a boundary layer a small cross-flow approximation can be attempted,
on the lines followed for three-dimensional laminar boundary layers, and a correlation between compres-
sible and incompressible boundary layers can be sought; but since the boundary layer is turbulent a
number of assumptions are needed, and the lack of an experimental basis for the assumptions has meant
that the results would be no more than tentative. The present work™ is a contribution towards this
experimental basis, in which the ultimate aim is an understanding of, and an ability to predict, the behavi-
our of the boundary layer. A set of experimental results is presented in detail, in a form which, it is hoped,
will helpeffortsatunderstanding and prediction. Whether the resultsare consistent with current conceptsof
three-dimensional boundary-layer structure is discussed, but no attempt is made to develop a method of
calculating boundary-layer behaviour.

It has become clear from the earlier experimental work that some care has to be exercised in planning
the experiment if the amount of information gained is not to be seriously limited. The measurements
should cover a region which is sufficiently extensive, both along the external streamlines and laterally
across them, to provide information on the growth of the boundary layer with increasing distance down-
stream and, in addition, on the lateral variations of the properties of the boundary layer (which affect the
growth). The measurements must, of course, include the boundary conditions for the boundary layer in this
region, namely, the properties of the external flow and of the boundary-layer flow into the region under
consideration.

The boundary layer studied here was set up over the plane side-wall of a specially constructed super-
sonic nozzle. To reduce heat transfer to negligible amounts the wall was made of wood, although it was
supported in a metal frame. The nozzle liners were shaped so that the external flow first accelerated and
then decelerated, and the cross-wise pressure gradients were such that the boundary-layer cross-flow was
firstin one direction and then in the opposite, as happens over wings with swept leading edges. The external
Mach number ranged between 1-6 and 2-0, and the maximum deviation of the velocity vector in the bound-
ary layer from the local free-stream direction was 12-2 deg. The stream-wise length of the region considered

*A preliminary account?, in which the detailed results were omitted, was presented at an AGARD
Specialists” Meeting held in Naples, Italy, 10-14 May, 1965.
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was about 36 inches (90 cm), and the width varied from 7 to 9 inches (18 to 23 cm); the boundary-layer
thickness varied from 0-21 to 0-75 inch (0-54 to 1-9 cm); this permitted the use of probes of Conrad type
made from ordinary 0-5 mm (0-020 inch) diameter hypodermic tubing.

Mean values in time of pitot pressure, flow direction, wall static pressure and surface-pitot pressure
were measured. Experience with two-dimensional boundary layers suggests that a knowledge of the
fluctuating quantities is not needed for approximate methods of calculating skin friction and displacement
thickness except near separation, where certain velocity correlations seem to be needed.

The procedure was as follows. After setting up the apparatus (Section 2), the flow direction outside the
boundary layer was measured and the paths of three external streamlines were calculated (Section 3). Then
(Section 3) the boundary layer was traversed at intervals of one inch (2:54 cm) along these external stream-
lines, to obtain measurements of pitot pressure and flow direction. To supplement these measurements, a
pressure distribution was obtained from a set of static holes in the wall, and surface-pitot measurements
were made. The measurements were processed (Section 4) to give distributions of static pressure, external
Mach number, skin friction and a selection of momentum and displacement thicknesses; also obtained
were boundary-layer profiles of Mach number, flow direction, velocity (including separate profiles of the
streamwise and crosswise components of velocity) and temperature. A high-speed computer was used.
The complete set of results is tabulated. A discussion (Section 5) of the results is given, in which compari-
sons are drawn with existing notions of boundary-layer properties. The properties considered are the
shapes of the profiles of the cross-flow and the streamwise flow, the shape of the inner part of the stream-
wise profile in the context of the law of the wall, and the streamwise component of skin friction. Also
discussed are estimates of the relative magnitudes of the terms in the streamwise momentum integral
equation.

2. Experimental Apparatus.

The work was carried out in one of the interchangeable working sections of the R A.E. 9" x 9” con-
tinuous-running supersonic wind-tunnel. The nozzle contour is shown in Fig. 1. The side-wall opposite
that over which the measurements were made was divided into sections of different lengths, so that the
particular section carrying the probe could be placed opposite any required section of the boundary
layer to be studied. The probe and its gear for traversing and yawing were mounted eccentrically in a
rotatable system, so that the probe could reach any required station.

A sketch of the probe and its operating position is shown in Fig. 3. The probe was traversed normal
to the wall by a micrometer screw drive, and was yawed by a worm drive. Readings of distance from wall
and angular displacement were made to nominal accuracies of 0-001 inch (0-0025 cm) and 01 deg re-
spectively. The central pitot tube was connected to a capsule-type manometer; the outer yaw tubes,
which were used only in the null-reading mode, were connected to a strain-gauge pressure transducer.
The manometer gave readings accurate to within 0-01 inch (0-25 mm) of mercury ; the transducer could
be balanced much more accurately (~ 0-01 deg) than the scale of angular displacement could be read
(0-1 deg).

Readings of static pressure, at holes distributed over the wooden wall, were also taken with the
capsule-type manometer. A selection of the holes was used for surface-pitot readings, using the technique
suggested by Hool® and developed for turbulent boundary layers in supersonic flow by Smith, Gaudet
and Winter*. The surface pitot tubes each consisted of a rectangular piece of razor blade fixed (by double-
sided adhesive tape) to the wall, with its sharp leading edge above the leading edge of a circular static
hole and roughly at right angles to the local flow direction (see (5) below, and also Section 5.1). The
distance from the sharp edge to the wall was 0-0096 =+ 0-0002 inch (0-244 +0-005 mm), and the orifice
formed had an aspect ratio of 20 and was effectively two-dimensional.

A large number of precautions were taken in an effort to make the results obtained reliable:

(1) Over the months during which the measurements were made the head of the probe was subject
to a slight twisting distortion (presumably due to residual stresses) which, unless corrected, would result
in one of the outer yaw-tubes being closer to the wall than the other. Periodic checks were made.



(2) Some hysteresis was observed in the null position of the probe: the angular reading differed when
the position of balance was approached from opposite directions. To obtain smooth profiles it was
necessary to approach from the same direction throughout any particular traverse. The discrepancies
found by repeating a traverse with the direction of approach reversed varied with the magnitude of the
angular displacement from the free-stream direction, the maximum values being about 10 per cent of
the angular displacement ; so that the maximum errors may be estimated to be + 35 per cent of the angular
displacement.

(3) Some measure of the interference on the boundary layer by the probe is obtained by observing
the static pressure on the wall as the probe is traversed. An carlier probe, with a smaller curved portion,
interfered seriously in the region of positive streamwise pressure gradient. No effects were observed on
the static pressure upstream of the tip of the probe used.

(4) The displacement effect of the probe was crudely estimated by comparing the profiles of pitot
pressure obtained with two geometrically similar probes, one with the head made from 0-5 mm tubes
and another with its head made from 2 mm tubes, at a station where the boundary layer was sufficiently
thick. If z denotes the distance from the wall to the centre of the probe, d the diameter of the probe, and
Az the distance the effective centre of the probe is displaced from the geometric centre (positive in the
direction of increasing distance from the wall), the profiles yielded, by linear extrapolation to zero probe
diameter, a smooth variation of Az/d from —0-1, for z = 4d, to 0, for z = d, and then to 0-15, for z > 2d.
This correction was applied to all the measurements with the probe, including those of flow direction;
but, in fact, for the diameter of probe used and the thickness of the boundary layer studied, the displace-
ment effect is found to make little difference to the results.

(5) For the measurements with surface pitot tubes, pressures at several positions were obtained in
each run of the wind tunnel; checks were made to ensure that there was no mutual interference. One
feature of the technique whose importance was not recognised, until attempts were made to repeat
readings, was the need to position the leading edge of the blade very accurately over the leading edge of
its associated static pressure hole. It was possible, with the method used for mounting the blades, to have
position errors of up to 0-005 inch (0-13 mm), and this was found to be sufficient to produce the dis-
crepancies shown, for example, in Fig. 8. On the other hand, little accuracy was needed in aligning the
blade relative to the flow direction, because the sensitivity was such that a yaw of even 5 deg produced
only a negligible change in reading.

(6) Sample checks for repeatability were made throughout the course of the experiment. Several of
the traverses along each of the external streamlines, A, B and C shown in Fig. 1 were repeated. Only
when satisfactory agreement was obtained were the results accepted. The chances of spurious results
from gas leaks, probe distortions and faulty measuring equipment were in this way minimized. In this
period of several months large sections of the apparatus were dismantled and reassembled.

3. Experimental Procedure.

Since it was intended to make boundary-layer traverses at stations along a selection of external stream-
lines it was necessary first to determine the paths of the streamlines. To do this, the wall was covered by
a hypothetical grid with a one-inch (2:54 ¢m) square mesh, and a measurement of external flow direction
was made over each grid point, with the head of the probe at one inch from the wall. The streamline
paths were calculated numerically from the flow directions by a simple predictor-corrector method.
The streamline passing through a particular station about mid-way between the upstream and down-
stream ends of the flow field under study would be selected, and the calculation would proceed in one-inch
steps both upstream and downstream. Three streamline paths, roughly 2 inches (5 cm) apart, were com-
puted in this way, and they are shown in Fig. 1. For comparison a photograph of a surface oil-flow pattern
is shown in Fig. 2; the more pronounced curvature of the surface streamlines is the result of the cross-wise
pressure gradients. The ordinates of the streamlines, and of the nozzle liners, are given in Table 1, using
the co-ordinate system shown in Fig. 1. ‘

The boundary-layer traverses were straightforward if tedious. For each station, readings of pitot
pressure and flow direction were taken from the wall outwards, and continued till no further changes
were observed with increasing distance from the wall. The precise point at which the head of the probe



left the wall was determined by observation of the pitot pressure; while the probe pressed lightly on the
wall the pitot pressure remained constant; rapid changes in pitot pressure occurred as soon as the probe
left the surface.

Each traversing station was identified by the external streamline on which it lay (A, B or C as shown
in Fig. 1), and by the distance x in inches from the throat of the nozzle. The stations were spaced at
intervals of one inch along each external streamline; along the streamline B, for example, whose path
was plotted from x = 9 to x = 46, there were 36 stations at which traverses were made—traverses could
not be made farther downstream than x = 44 because the wind tunnel starting shock-wave would move
upstream to the probe.

A static pressure distribution was obtained by measuring the pressure at a large number of static
holes in the wooden wall. These readings, together with the surface-pitot readings of pressure, provided
data for the calculation of skin friction. The static pressures are given in Table 2.

For all the measurements the temperature and pressure in the wind-tunnel settling chamber were
maintained at 30 deg C and the prevailing atmospheric value respectively.

4, The Processing of Observations and Presentation of Results.
The Mach number M of the boundary-layer flow was obtained by use of the isentropic-flow equation
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where p,, pp and p are the total, pitot (supersonic) and static pressures, respectively, and y is the ratio of
specific heats, taken to be 1-4. The free-stream total pressure was assumed to be equal to the pressure
in the settling chamber. First, from equation (2), the Mach number M, in the external flow was obtained ;
equation (1) then gave the static pressure, which was assumed to be constant across the boundary layer.
The profile of Mach number was then given by equation (3), for the supersonic part of the boundary
layer, and by equation (1), for the subsonic part.
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The temperature T in the boundary layer was obtained from the energy equation

Ty y—1
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on the assumption that the total temperature T; in the boundary layer was equal to the temperature in

the settling chamber*, and by making use of the Mach numbers derived. This yielded the distribution
of density p, from the equation of state

p

*This is permissible for the moderate Mach numbers found here; the total temperature is actually
nearly constant except very close to the wall, where it falls sharply to the recovery value.



and the distribution of velocity g, from the definition of Mach number
g =M (yRT)*. ©6)

The velocity components u and v in the boundary layer, respectively parallel and at right angles to the
local direction of the external streamline, were given by the velocity g and the measured flow direction.

The temperature at the wall T, was assumed to be equal to the recovery temperature and this in turn
was assumed to be given by a recovery factor of 0-89. Thus

u2
T, = Ty—011 ——
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where u, and C,, are the free-stream velocity and the specific heat at constant pressure, respectively. The
viscosity at the wall, u,,, was assumed to be a function of T,, only, and its value was obtained from standard
tables.

The profiles of Mach number M, velocity g/u,, angular displacement f from local free-stream direction,

streamwise velocity u/u,, cross-wise velocity v/u,, temperature T/T,, and Z = (p/p.)d (where  is the

distance in inches from the wall), were computed automatically using a Mercu(}y digital computer. The
last function Z was computed in anticipation of efforts to correlate the compressible boundary layer
with an incompressible one. All the profiles are given in Table 3. A selection of the cross-flow profiles is
shown in Fig. 4, and a selection of the profiles of streamwise velocity in Fig. 6.

For each station the displacement thickness

61=J(1—”“>dc, (8a)
peue
0

and the momentum thicknesses
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which occur in the momentum integral equations in streamline co-ordinates (see for example Ref. 1), -
were evaluated. Also evaluated were certain ‘incompressible’ quantities sometimes found useful. These
are J; and @, given by the formulae (8a) and (8b) above with p/p, = 1, and the ‘shape factor’ H; = §,/6, .
All are given in Table 4.

The local skin-~friction coefficient

Cr=1""3
2 PeUe

was evaluated from the surface-pitot and wall static-pressure measurements by using the empirical formula
for z,,, the shearing stress at the wall,

2 2 0-764
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proposed by Smith, Gaudet and Winter*. The quantity  is the distance of the leading edge of the mounted
blade from the wall (here & = 0-0096 +0-0002 inch), and Ap is the difference between the surface pitot
pressure and the static pressure. The calculated values of the local skin-friction coefficient are given in
Table 5. For stations beyond those covered by the surface-pitot measurements, the traversing pitot-tube
was regarded as a Preston tube, and the surface shear stress z,, was deduced from the pitot pressure
measured with the tube just touching the surface, using the empirical formula

P K2 T 0198 (Pw h? Ap) 0-721
How Hh ’

where h here is the overall height (0-5 mm) of the tube.

This formula was derived by comparing the results of the two methods of measurement in the region of
overlap; it is only a rough fit, with a maximum error of 46 per cent.

5. Discussion of the Results.
5.1. Profiles of Cross-flow.

In Fig. 4 measured profiles of cross-flow, at stations along the external streamline B, are compared
with the ‘parabolic’ form proposed by Mager®, Braun® and Cooke’ ; and in Fig: 5 the profiles are plotted
in polar form, to allow a comparison with the flow model of Johnston®. We consider these in turn.

The parabolic cross-flow profile of Mager, Braun and Cooke is

v I\? u
2e (=) 1o

where



and ¢ is the boundary-layer thickness. By definition, therefore, this profile must become increasingly
accurate as the wall is approached. The parabolic profiles are plotted here by using the measured values
of u/u, and estimated values of a, obtained by extrapolating the measured flow direction linearly to the
wall*. It can be seen from Fig. 4 that only in the upstream part of the boundary layer is the parabolic
form satisfactory; farther downstream it is totally inadequate. No improvement is obtained by replacing
the physical ordinate {/8 in equation (10) by the correlating variable (see for example Spence®)

8

¢ .
Z/Z, = fﬁ dC jf_ . (11)
Pe Pe
0 0
Johnston® suggested, for the cross-flow profile, the composite form

Z=qg= (12a)

near the wall, and

v c(1 J‘-) (12b)
u, u,

in the outer part, where C is a constant. It follows from the definition of a that the form (12a) must be
correct sufficiently close to the wall. The adequacy of the form (12b) may be checked by making a polar
plot of v/u, against au/u,; in Johnston’s model the outer part of the polar profile is a straight line. A set
of polar profiles is shown in Fig. 5; and it is clear that the downstream profiles, at x = 37 and x = 39,
do not fit Johnston’s model.

The formulae (10) and (12) above are the simplest and most commonly used** formulae for cross-
flow profiles, and it has been shown that both are inadequate for the downstream part of a flow where the
cross-flow is in a direction opposite to what it was upstream. An obvious, but hardly helpful, conclusion
is that the real situation is too complicated to be represented by such simple formulae. It means that much
more account needs to be taken of the upstream history of the boundary layer, at least when the streamwise
pressure gradients are adverse. Simple modifications of (10) have been tried without success; in these
the profile was assumed to depend as well on a parameter involving the curvature of the external stream-
line.

5.2. Streamwise Flow.

Analysis of the streamwise flow has been limited, in this Report, to brief examinations of the overall
profiles, the inner parts of the profiles (law of the wall) and the measurements of skin friction. In Fig. 6
are shown measured profiles of the streamwise velocity component at three stations along the streamline
B. If the component at the station x = 28, where the pressure gradients and cross-flow are negligible, is
plotted against Z/Z; instead of {/d, the profile is found to be accurately given by

Z 1/7
uﬁz (Z) . (13)

*All the measurements near the wall showed that the flow direction there varied very little along the
normal to the wall.

**Perry and Joubert'® have discussed the limitations of Johnston’s model, and find that itisappropriate
only for flows past bodies of special geometry.



But the other profiles, at stations where the streamwise pressure gradient is appreciable, do not satisfy
this power law; the differences in shape cannot be reduced by plotting the velocity component against
Z/Z 4 instead of (/6. However, the differences are in the sense found in two-dimensional boundary layers
with streamwise pressure gradients, and this suggests that two-dimensional representations of profiles
which incorporate a shape-factor or some measure of the pressure gradient might be usefully adopted.
Some evidence for this is found in the inner parts of the measured streamwise profiles, three of which have
been plotted in Fig. 7, in the form u/u, : log ({u,/v,,), where u, = (t4,/p,,)* and v,, = p,/p,, and where 7,
was obtained from the surface-pitot measurements. The three profiles, which are respectively associated
with positive, negligible and negative stream wise pressure gradients (but which are otherwise chosen
at random), all tend to the same straight line and, moreover, this line is virtually the same as those obtained
by Smith, Gaudet and Winter* and by Smith and Walker'' for two-dimensional boundary layers.
Further evidence for the quasi-two-dimensional character of the streamwise flow is provided by a com-
parison of estimated and measured values of skin friction. In Fig. 8 are plotted distributions, along the
external streamlines B and C, of the streamwise component of skin friction, estimated from the semi-empi-
rical formula

-4
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proposed by Spence!? for two-dimensional boundary layers at constant pressure, where p,, and u,, are
evaluated at the intermediate temperature T,, given by

T, =05(T.+T,)+022(T, - T.).

Measured values are also plotted. There is good agreement except where the pressure gradients are pro-
nounced, and there the differences are in the sense that would be expected of a corresponding two-
dimensional boundary layer. Thus a formula incorporating a shape-factor would be expected to improve
agreement.

5.3. Momentum Integral Equations.
An attempt has been made to estimate from the measurements the magnitudes, for the boundary
layer studied, of the terms of the complete momentum integral equations’
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where ¢, # are orthogonal curvilinear streamline co-ordinates, with an element of length along an external
streamline given by h; J¢ and an element of length along an orthogonal trajectory given by h, éx; and
where K, and K, are the orthogonal and streamline curvatures respectively, given by

~

1 0h,
K=, e
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Estimated values of K, and K, along the streamline B, are given in Table 6. There are two (differing)
estimates of K,. The values used were those derived from the geometry of the streamlines: it was checked
that, for the accuracy attainable here, it was immaterial which estimate was used.

The object was to obtain a measure of the three-dimensionality of the boundary layer and, in particular,
to check on the importance of the convergence or divergence of the external streamlines and of the terms
usually omitted in the ‘small cross-flow’ approximation. High accuracy could not be expected. because
a great deal of numerical differentiation of the experimental results was involved, and it was necessary to
smooth the experimental distributions in advance, but it was hoped that qualitative conclusions might
at least be drawn. For the first, streamwise, momentum equation (1 5a) this proved correct, but for the cross-
wise equation (15b) the terms turned out to be so small as to be comparable with the errors, and no
conclusions could be drawn. The following discussion is concerned only with the streamwise momentum
equation (15a).

The results are shown graphically in Fig. 9. The figure gives, for stations along the streamline B, a com-
parison of sums of the expressions in square brackets and the estimates of the streamwise component
of skin friction 7,,/(p, u2). The first expression in square brackets contains all the terms required for a
purely two-dimensional boundary layer; its magnitude is given by the dotted curve. The first two expres-
sions in square brackets contain all the terms required in the small cross-flow approximation, the second
expression being the approximation for streamline convergence on divergence; the magnitude of their
sum is given by the curve in broken line. Lastly, the sum of all three expressions in square brackets, which
contain all the terms required for any three-dimensional boundary layer, is given by the curve in full
line. The streamwise component of skin friction To1/(p.u?) was deduced from the surface-pitot and
Preston-tube measurements on the assumption that the surface shear direction was the same as the limiting
flow direction at the surface.

Fig. 9 shows that the ‘small cross-flow’ approximation is inadequate, for the boundary layer studied,
in the downstream part of the flow, even where the cross-flow is so small (see Table 3) that the maximum
deviation of the boundary-layer flow from the local free-stream direction is less than 3 deg. The ‘small
cross-flow’ approximation seems adequate for the upstream part, where the cross-flows are just as large,
but where the boundary layer is thinner. It can be checked that the term involving the crosswise gradient
of 8, the crosswise momentum thickness, becomes appreciable downstream; it is omitted in the ‘small
cross-flow’ approximation and accounts for virtually all the discrepancy between the ‘small cross-flow’
and ‘three-dimensional’ curves. The fair agreement between the ‘three-dimensional’ curve and the values
for skin friction confirms that the exercise as a whole is sufficiently accurate to be meaningful. One
conclusion which may be useful is that if anyone tests a method of calculation based on the conventional
‘small cross-flow’ approximation, by making a comparison with the present experimental results, he
should confine his test to the region upstream of say x = 30; the method cannot be expected to succeed
further downstream.

It should not be inferred that the ‘small cross-flow’ approximation will invariably suffer from the
limitations found here, although of course care is needed in applying the approximation. The large
crosswise gradients found here arise from the geometry of the nozzle liners, and there may be much
smaller gradients over wings and bodies in flight.
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5.4. Concluding Remarks.

The main objective in this Report has been to present a set of experimental results for a three-dimensional
turbulent boundary layer in supersonic flow, in a form which may be useful for anyone either developing
a method of calculating such boundary layer or checking a newly-developed method. It is hoped that the
tables and the explanations in the text provide all that would be needed. A preliminary analysis of the
results is given, to provide some guidance, and it appears that, while simple representations of the cross-
flow are inadequate under certain conditions, the streamwise flow may show a two-dimensional structure
even where the ‘small cross-flow’ approximation is invalid. The failures of the ‘parabolic’ profile for the
cross-flow and the ‘small cross-flow’ approximation may be connected : they take place in the same part
of the flow.

Further work is needed before a reliable method of calculation can be developed. A satisfactory treat-
ment of the cross-flow is needed, and a thorough check should be made of the idea that the streamwise
flow may be quasi-two-dimensional. At present there is, unfortunately, little agreement about purely
two-dimensional boundary layers, when these are compressible, so the most profitable approach would
be to study three-dimensional boundary layers at low speeds.

The limitations of the present work should not be overlooked. There is zero heat transfer, and the
boundary-layer Reynolds number R, = p, u, 0,,/u,, is limited to the range 2500 < Ry < 15000. The
external Mach number M, is limited to the range 1-6 < M, < 2. And, unlike the flow over wings and bodies,
the free-stream flow here is two-dimensional.

11



LIST OF SYMBOLS

lim v
a4 {—0\u

C Constant
¢, 1,,/(3 p, u2) local skin-friction coefficient
c, Specific heat at constant pressure

Diameter of pitot tube

Height of surface pitot tube

hy, hy Length parameters in orthogonal curvilinear system &,
H; ‘Incompressible’ shape factor, below equation (8)
K, K, Orthogonal and streamline curvatures, equations (16)
M Mach number
p Static pressure
Po Total pressure
Po Pitot pressure
q Velocity
Gas constant
R, P u, Uy/u,,, Reynolds number
T Temperature
Ty Total temperature
T, Recovery temperature
u Streamwise component of velocity
u, (t01/pw)%, friction velocity
v Crosswise component of velocity
X Distance from throat of nozzle
én
Z, ] (o/p.) dl
o
(n
Z (/p.) dl
0
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T
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Distance from wall to geometric centre of pitot tube

Angular displacement from local free-stream direction

Ratio of specific heats

Boundary-layer thickness

Displacement thickness, equation (8)

‘Incompressible’ displacement thickness, below equation (8)

Distance from wall

Co-ordinate in orthogonal curvilinear system £, y of streamline co-ordinates
Various momentum thicknesses, equation (8)

‘Incompressible” momentum thicknesses, below equation (8)

Viscosity

u/p kinematic viscosity

Co-ordinate in orthogonal curvilinear system &, # of streamline co-ordinates
Density

Shearing stress

Streamwise and crosswise components of shearing stress at wall

Subscripts
Denotes conditions in the external flow
Denotes conditions at the intermediate temperature, below equation (15)

Denotes conditions at the wall

13



No.

1

10

Author(s)
J. C. Cooke and M. G. Hall

M. G. Hall

J. N. Hool

K. G. Smith, L. Gaudet and ..
K. G. Winter

A. Mager
W. H. Braun
J. C. Cooke

J. P. Johnston ..

D. A. Spence

A. E. Perry and P. N. Joubert

REFERENCES

Title, etc.

Boundary layer in three dimensions.
Progress in Aeronautical Science, 2, p. 221, Pergamon Press, 1962.

Experimental measurements in a three-dimensional turbulent
boundary layer in supersonic flow.

Paper in ‘Recent Developments in Boundary-Layer Research’,
AGARDograph 97, Part I, p. 829, 1965.

Measurement of skin friction using surface tubes.
Aircraft Engineering, 28, pp. 52-54, 1956.

The use of surface pitot tubes as skin friction meters at supersonic
speeds.
AR.C,R. & M. 3351, June 1962.

Generalization of boundary-layer momentum-integral equations
to three-dimensional flows including those of a rotating
system.

NACA Report No. 1067, 1952.

Turbulent boundary layer on a yawed cone in a supersonic
stream.
NACA TN 4208, 1959.

A calculation method for three-dimensional turbulent boundary
layers.
AR.C., R. & M. No. 3199, Cctober 1958.

The three-dimensional turbulent boundary layer.
M.LT. Gas Turbine Laboratory Report No. 39, 1957.

Velocity and enthalpy distributions in the compressible turbulent
boundary layer on a flat plate.

J. Fluid Mech., 8, pp. 368-387, 1960.

A three-dimensional furbulent boundary layer.
J. Fluid Mech., 22, pp. 285-304, 1965.

14



TABLE 1

Ordinates of External Streamlines and Liners.

Distance Ordinate y (inches)
from throat
x (inches) Liner A B C Liner
8 10-710 3-604
9 8-632 7-037 5-405
10 10986 8-810 7-190 5-511 3-589
11 8976 7-324 5607 -
12 11-331 9124 7-445 5-688 © 3576
13 9260 7-552 5751
14 11-616 9-384 7-645 5796 3-561
15 9-495 7719 5-828
16 11-860 9-593 7778 5-851 3-548
17 9-678 7-823 5-868
18 12-054 9751 7-859 5-880 3-536
19 9-804 7-886 5-892
20 12-196 9-845 7-905 5907 3521
21 9-882 7919 5920
22 12-305 9915 7931 5932 3-510
23 - 9941 7-943 5-948
24 12383 9-956 7957 . 5963 3491
25 9970 7972 5979
26 12410 9984 7987 5991 3-498
27 10-000 8-000 6-000
28 12-437 10-016 8:014 6-010 3-537
29 10030 8-031 6025
30 12-449 10-047 8-048 6-048 3615
31 10068 8-068 6-080
32 12-463 10-091 8-095 6122 3738
33 10-114 8126 6177
34 12469 10-139 8170 6238 3-898
35 10-166 8226 6-310
36 12471 10-198 8:291 6-395 4096
37 10-236 8-368 6-493
38 12-506 10-285 8-458 6-605 4325
39 10-353 8-558 6-730
40 12-566 10433 8-682 6:864 4450
41 10-522 8-805 6974
42 12:682 10-648 8923 7-044 4-515
43 10-786 9035 7-092
44 12:867 10-922 9-138 7-121 4610
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(in inches Hg, with free-stream total pressure = 29:78 in Hg)

Static-pressure Distribution over Wall.

TABLE 2

ym 5 6 7 8 9 10 11 12
x in

8 680 706
10 577 642
12 514 601
14 471 530 599
16 446 486 556
18 434 455 5:08
20 434 435 473
22 431 427 451
24 431 429 436
26 441 431 437
28 446 432 436
30 476 443 435
31 508 488 467 435
32 505 457 439
33 533 522 527 517 495 477 459
34 533 491 4-44
35 569 553 529 481 466 474 458 442
36 569 471
37 605 579 564 549 520 498 463 509
38 5-88 562 522
39 547 5-80 586 586 571 579 533 437
40 545 595 584
41 526 557 597 606 594 545 532,
42 521 581 574
43 527 5-50 561 575 584 575
44 517 512 576
45 524 512 581 589

16
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TABLE 3 Boundary-layer profiles. A9-A14.
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A 16 A 19
4 M q/uB <] \.\/un v/us T/Tn 3 zZ M /v, B w/u, v'/ue 'L‘/l‘ﬂ Z
9000 04000 0,000 ~5.90 04000 0,000 04300 0,000 0e000 0.000 o.000 —6.40 0,000 0,000 a.figo 04000
04003 04964 0630 ~5.90 0.633 =0.0h5§ 04543 0.006 0.008 0,088 0,637 ~6.40 0629 =0.071 0,837 o.oog
0.006 0. 90 0.6 =5.q0 0,645 =0.067 04337 0,000 0.009 0. q9h 0.637 =640 0.633 =0.,071 0.83f 0,00
0,013 1,042 ©0.579 ~5.60 0,675 —0.066 0, %22 0,000 04013 1.054 0.hAB =6.30 0-524 T0.073 c.818 ©s009
0e01hH 1,082 04700 —5.30 0,697 -0,065 n.5%10 0,012 0.016 T.103 0.693 ~h,10 0.68%5 -0.,074 as 804 oeor1
0.020 1,116 0e717 =S5.10 0e714 —Oi0h4 o.5h01 0.015 04020 I.143 O.712 ~5.80 0+4703 —0,072 0»793 0.014
ne026 14167 0.743 ~4. 80 0s741 =0,062 0,786 0.019 0,026 T.1G4 0,739 =5s50 0e734 —0,071 0.778 0,019
04032 10205 0.762 ~44350 0,760 -o,060 ©.775 C.024 0.032 I.234 0.75R =5.20 ©.753 =—0.06g 0.767 0.0273
D.043 1270 ©.793 =3.50 0,792 =0.053 0.756 0,033 0.043 I.304 0,789 ~4.60 0.786 =~0,063 04746 0.032
0.053 Ie324 04819 ~3e20 0.817 -—0.045h 0,740 0.041 0.053 I.359 0.813 —4s10 0,811 -0.,048 0.730 0,040
0 063 10367 04838 —2470 04837 ~0.039 06728 04049 04063 I.402 0,832 ~3.60 0.830 =~0.082 0,718 0,048
- - . -3 f47 =0.047 04706 0,056
04073 1,409 0.856 2430 0,856 04034 0,716 0,058 0.072 Is442 0. 848 3.20 0,4 g
0.083 1a444 c.872 ~1.80 0s871I —0.027% 0,706 Q.066 0.0833 14477 048673 =24 80 0,362 -0.042 0. 596 0.0
0.093 T4 480 c. 887 —I.50 0. 586 =-0.023 0.69h 0.075 0e0n3 I.5II 0.877 ~3.50 0,876 =-0.038 0,686 0,073
0e103 Is516 04001 ~1e20 0.90I =—0.019 0.685 c.084 0e113 1574 0.001 —2.00 0,001 =04031L 0.Bhg 0.091
0.113 10546 ©a914 —1.00 06913 =0,016 0.677 0.093 6e133 1.6132 %.923 ~1.240 04923 0,027 64652 0.109
Oel37 te607 02937 ~0.60 0,937 ™0s4010 o.660 OWITI ©0.153 1.A 86 0.043 ~1.00 0.942 “—0.016H 0,638 0127
0w1853 1,661 o.05H8 —0e 40 0.058 =0.007 04644 OeI30 0.173 1.735 0.960 ~0. 60 0.060 -—0.010 aeb24 0.146
0173 1708 0.97% 0420 0.0%5 ™0.,003 o0sf32 0e149 04153 1.777 0.974 =0.40 0e9774 =0.007 o.f17 0.125
041973 Ie741 0.98%7 ~0.10 0,087 =0.002 o.623 os169 0.213 1.R10 o.0B% ~0420 0,085 =o0.003 O.SOi 0.I8%
0u.2137 Te762 0.994 0.00 0.906G4 0.000 [T 4 0.Ifg 0.233 1.834 0.993 —0.10 0e.092 =—0,002 0.503 0.204
0.235% 14773 0.0 o.00 0,968 0,000 0614 0.209 G253 1.347 ©.997 ~0410 0967 “0,002 O 504 0.224
04253 1777 1,000 0400 1.000 c.000 0,615 0.229 0.273 1.854 0.999 0,00 ©.999 0.000 ©s 592 0e244
0.273 1,774 1,000 0. 00 1.000 0.000 04613 00249 0293 1,856 1,000 0.00 1.000 0,000 0w 502 0,264

TABLE 3—continued.
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A 20 A23
4 o Q/“e -] ql\.\6 v/ue T/To z F4 o q/ne B u/\x.a v/ua /T z
0,000 04000 0.000 ~6, 80 04000 0,000 0. 890 0,000 Cl.000 0.000 0.000 =6,70 c.000 0.000 0. 890 0.000
0,008 | 0,985 0,628 ~h.80 0.624 =0.074 0.838 o0.00§ 0.008 | 0.974 0.6r5 =6.70 0.6IT =0.072 0.841 o0.003
0.009 1,005 0.639 ~6.80 0.6335 =—0.076 0.8732 oc.006 0e009g 04986 04622 ~6.70 0,618 —o.073 0.837 04006
0.013 1,071 046773 ~6. 50 0.669 =0.076 0,814 0,009 Os013 1.048 0.654 -6.60 0.650 —0.07%§ 0e820 0,009
0,016 I.117 0.696 —6420 04692 =0.075 0. 800 0.0I1I 04016 1,094 0.677 —he40 0,673 —0.07%§ 0.807 0.0I1
0.020 1.151 0.713 -6,00 0e70Q0 ~0.07S 4.791 ©.0T4 0s020 Tel3E 0.696 -6.20 0,692 =-0.07§ 0,796 0.014
0s026 1,197 0,736 —5.60 0.722 —0.072 04777 0.019 0026 1,178 o.718 =5.00 0e71§5 —0.074 ©0.7873 0.018
0,032 1.237 Ce754 ~5.30 0.75% —0.070 0. 766 0.023 Ve032 1.217 06737 ~5e70 04733 =0.073 0.771 0.023
0.043 1.303 04785 —4¢80 0.782 =0,066 0,746 ©0.032 0043 t.286 0,768  ~5.30 0G.765 =0.071 0.752 0,031
0.053 1.357 0,808 =4.30 0.806 =~0.061 0x731 0.040 0e053 1.339  ©0.792  ~4.80 0.789 =-0.066 0,736 0.039
os0h3 1,401 0,827 —3.90 0.835 =—0.056 0,718 0.048 0,073 1.425 0,828 ~4.00 0.826 =-o0,0358 o.71t 0,055
0,073 1.440 0.844 ~3e50 0,842 =-0.0§51 04707 6,056 04093 1494 04856 ~3440 04855 ~o.051 0ebOI 0,071
0.093 I.510 0,872 ~2.80 0.871 —0.043 0.687 0,073 OuX13 1.556 0. 880 ~3490 0.879 —0.045§ 0.674 ce0B8
04113 14573 0,896 —2.30 0+ 896 ~0,036 0.669 0.000 0133 1.613 0.902 ~2.30 04901 ~0.036 0.658 04106
0.133 1.630 c.918 ~1.80 ©.917 ~0.029 0.653 c.108 0.153 1.666 04931 ~1.80 04921 =0,029 0.643 o124
04153 1.6873 ©0e937 ~T.20 0e937 =0.020 0.638 0.126 Qe173 1,716 0.939 —I.30 0,938 =0.,021 0.629 0elg2
V173 1.733 04955 —0470 0e954 *“Du.0LZ 0.635 0u145§ 0.193 1761 04954 ~C.90 0«954 =0.015 04617 0.160
0.193 1.776  0.969 —0.40 0,969 =-0.007 0.613 0.164 0n213 t.802 ©0.967 =0.50 0,967 =0.008 0.606 0.179
0.213 1.B14 ©0.982 =0.30 0,982 -0.005 0.603 0.183 ©.233 1.836 0.978 ~0.30 0.978 —0,005 0.597 04199
0e233 TaB42 0.99IL —0.10 ©0.99I ~0.002 0. 506 0a203 Qe253 14865 0.987 0,10 0.987 =-0.002 Oe 590 00218
0e253 1.859 0,996 “0.I0 0.996 =0.002 0.501 v.223 0.273 1.885 04994 0.00 0.994 0.000 04585 0,238
00273 1.867 0.999  —0.10 0.999 ~0.002 04589 0e243 0:293 1. 897 04997 0400 04997 ©.000 0.582 a.258
0.293 1.871 1.000 0.00 1.000 0,000 0,588 0.263 0333 I.00§ 14000 0,00 T.000 ©.000 04579 04208
04373 I.906 1,000 0400 14000 0,000 0e579 04338
A2
A 23
4 ¥ AN [ u/fu, v/, /% z
0.000 0.000 Qe000 ~6,60 0.000 0.000 0. 890 0.000 i ¥ q/“e a q/ue v/“ﬂ T/TD i
0.000 0.000 0,000 =6.70 0.000 04000 o.8g0 0.000
0.008 0,081 0.623 ~6.60 0,619 =0.072 0.839 0.00% :
0.009 0+999 0.632 ~6.60 0.628 -o0.073 0.834 04006 0.008 04971 0.6158 ~6.70 0.610 =0.073 0.841 0,005
0.017 | 1,061 0.665 -6.50 ©0.660 =0.075 0.8I6  0.009 0.000 §0.975 0.617 =6.70 0.613 -~0.073 0.840 o0.006
0.016 1.108 0.688 ~6.30 0.684 =0.076 ©0.803 O0.0II oe0r13 1.037  0.644 —6.60 0.640 =0.,074 0.826 o0.o009
0.020 T.144 04706 ~6.10 04702 =0.075§ 0.792 0.014 c.016 1.078 0,670 ~6.40 0.666 =0.075% o.811 o.otr
ce.020 T.117 0.68g -6.20 0,685 =0,074 0. 800 0,014
0,026 1193 04730 ~5. 8o 04726 =0.074 0.778 0.0I8
0.033 14235 04750 =540 0s746 =0.071 0.766 6,023 0,026 I1.167 0.714 ~5¢90 0e7I0 —0.073 0.786 o.01%
0.043 1.303 0.780 ~5.00 0,777 =0.068 0.747 0.032 0.032 Ta210 0e734 ~5+60 0e73L =0.073 0774 0,033
0.053 1e357 o.802 ~4250 0,802 =0.063 0.731 0,039 04043 T.278 0.765 ~5.10 0.762 =0.068 0.754 0.031
0,063 1.402 04824 ~4alC 0,821 =0.0§59 0.718 0,047 0,053 14334 04790 -4.80 04788 ~0.066 0,738 0,019
0,073 I.418 o826 ~4.00 0. B24 =~0,058 0.713 ©.055
0,073 T.442 0.840 ~3+60 04838 =o.053 0.706 oc.056
0.093 Ta511 04868 ~3.00 0.867 =—0.045 0.686 0,072 04093 1.487 0.354 ~3440 0.853 —0.051 0.69% 0,071
00133 | 1.573 0s89a =2.50 0.89T =~0,039 0.669 0.090 0.113 |1e551 ©0e879 2490 ©0.878 =~0.044 0.675 0.038
0,133 1,631 0e9I3 ~1.90 0,913 ™0.030 04653 0. 107 0.133 1.607 Cego0T 2. 40 0,900 +—0.,038 0.659 o.106
04153 | 14684 ©.032  ~I.50 0,932 =0.024 0,638 o.12§ 0er53 [1.660 00930  ~1.,90 0e919 —0.030 0uf45  0.r23
ceI?3 1.708 ©e937 =1.40 0.936 =0.023 0,631 0e142
0.173 Te734 0,950  =I1.00 0.950 T0.0I7 0.624 0.144
0e193 T.778 0.965 ~0.60 0,965 ~0.010 0613 0,163 0eI93 1.754 0952 =1.00 0.952 —0,017 0.H19 o0.160
0.a13 T.815% 04977 —=0.30 0a977 T0.005 0.603 0.182 0213 1.795 0egb6 ~Ge70 04966 —o.012 0.f08 0e179
0e233 14846 0.987 ~0430 0,087 =oc.003 0e595 0.202 Ge233 1.830 0¢977 “0e 50 0eg77 TO0.009 Ce 599 0.198
6.253 | 1.867 ©0.093 =0.10  0.993 T0.002 04585 o0.221 0.263 [1.870 0.990 =0.30 0.990 -0.005 ©0.588 0.223
Q293 1.893 0egg? =0.I0 04997 T0,002 c.583 0257
©e273 T+.879 0.997 0400 0097 0.000 0.586 owz41
0.293 1.88% 0.999 O.00 0,999 0.000 045858 0.261 0e323 1.901 0e999 0e00 0.999 0,000 0.580 0.287
©0e333 1.8388 1,000 c.00 1,000 0,000 0.534 94301 0353 1.903 1.000 Oe00 1000 0,000 0. 580 0.317
A 22 A 24
% ¥ ofu, 8 wuy vy Ty i 3 X o, J we, vl 1T, z
0,000 0e000 9.000 ~7e20 0.000 0,000 o.8g0 0.000 0,000 0en00 0.000 ~6.80 0.000 0.000 0.890 0,000
0.008 | o0.981 0.621 ~7.20 ©0.616 =—0,078 ©0.839 ©0.00§ 0,008 04967 0,611 ~6.80 0.607 =0.072 0.842  0.00%
0.009 0.900 0,626 “7e20 0s621 ~0.,078 0.836 04006 0.009 0.984 0.h20 -6. %0 0,616 =0.,073 0.83%8 0.00h
0.013 1.056 0.660 ~7e10 aeb55 —0.082 04818 0.009 0.017% 1.047 0.653 —6.70 0.648 =~0.076 0820 0,000
0.016 r.'103 0.683 =6, 80 0eb79 +—0.081 04804 0.0I1 c.01h 14093 0,676 -6.40 04672 =0.07§ 0.807 0,011
©.020 14137 al.701 ~6+50 0s696 =0.079 04794 Ce014 04,020 1.125 0.692 ~6,20 0,688 -0,075§ 0798 0.014
0,026 $.185 0e734 ~6,30 04719 =0,078  0.751 0,018 0.026 1.171 0s714  =5.90 0,710 ~0.,073 0.785 0,013
0.032 Te224 04742 ~5s00 0.738 -0.076 o.769 0.033 Ce0n32 I.210 ©.733 =5460 0.729 =0.071 0.773 0,027
©.043 1.262 04773 =540 0.770 =0.073% 0.750 0,031 0s043 14275 o.7f2 —5e30 0.759 =6.070 0.755$ 0,011
0e053 Te145 0s797 ~4e90 04794 =0.068 0,734 0.039 0,053 I1.329 0,784 -4a80 6.784 =—a.066 0.739 0,039
0.063 14301 04816 =44 40 04814 ~0.063 ce72t 0s047 0en73 Tagll 0.822 T4.10 0.819 =0.059 0.715 ©.055
0.073 T.431 04833 —4400 04831 =—0.058 ©.710 04055 0.093 Te479 0+ 849 =350 0,848 -o.052 0.6G6 0.071
0,093 t.501 0.861 ~%430 0.860 =0.050 ©0.689 0.072 Oe1r3 1s541 0.874 =3.00 0+872 =0.046 0.678 0e038
0.113 1e563 0.885 -2+ 80 04884 —0.043 0,672 04089 04133 1,599 0.895 ~2440 ©.894 -0.037 0.662 0,108
0.133 1.619 0.906 ~2e30 0.906 =0.036 0.656 ce 106 0eI53 1.651 0.9I4 “2,00 0eBI4 —0.032 0.647 c.123
0.153 1.673 0.926 ~Y.70 0e9235 T0.027 0.4t Oe.124 0.173 1,700 0e932 “I,50 0,931 T0.024 0e634 0141
04173 1724 0e044 ~1+20 0e943 =0.020 0,627 CeI43 0.193 14746 ©e947 ~i.10 0e947 =0.018 0.621 0.T150
0.193 1.769 0e959 ~o. 80 0e959 —0.0I3 0.615 G161 Ge213 1.788 0.961 —0.80 0.961 =~0,013 o.ht0 0.178
0.213 1.810 0e972 —0.50 0.972 —0.008 0.604 0.181 0233 1.827 0.374 ~0.50 ©.974 —0.008 0,600 0.197
00233 | 1.844 ©0.9B3 =0.30 04983 =~0.005 ©0.595 0.200 | ©e263 [1.868  o0.987 -—o.ao  0.987 =o0,003 o.585 o0.226
0.253 1,868 04091 -0,1c 0.99I =—0.002 0.58¢9 0e220 9e293 1.894 0+995 0.00 0995 0.000 0.582 0e255
0e273 1.884 0.996 -o.10 0,996 ~0.002 0.585% 0.239 04323 1.906 0.998 0,00 [ PR-T-%:1 ©.000 04579 0.286
0.293 1.893 0s998 0. 00 0.998 9.000 0,583 Ce259 0.353 L.500 1.000 0.00 I1.000 0.000 04578 0.316
0.333 1.898 1,000 0.00 1,000 04000 04581 0,299 0.383 tegrr 14000 0.n0 1.000 0.000 0.573 04346

TABLE 3—continued. A20-A24.
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A 25 A28
4 ® (AN [ \\/um v/u, /7, 2 % ] ofu_ B Wy v/u /T 2
0.000 0.000 0.000 =64230 0.000 0,000 0. 8g0 04000 0»000 0.000 O.000 ~4e.90 00000 0,000 0.890 0,000
0,008 0.g960 0.607 ~6.,20 0,603 =0.,066 0.844 0.005 o.c08 0941 0. 596 “4e90 =594 “o0.051 o.850 0.005
0.009 0.094 0.63% ~6.20 0.621 =0,067 0.8135 0.006 0,009 0,954 0.604 =490 0,602 =0,052 0e846 0.006
0enr3 | T.o5h 0,657  ~5.50  0.653 0,068 ©0.818 0.009 | 9+013 [ 1.021  0.639 -4.80 ©0.637 =0.053 0.828 o.009
0,016 1.097  0.677  =5.70  0.674 =0,067 0,806 O0.01% 0.016 1.058  0.658 -—4.60 0,656 -0.053 0.817 o.oIf
0.030 1.126 046932 —5.60 0,689 =0,068 0,798 o.014 0.020 1,087 0.673 ~4e50 0.671 0,053 0,809 0,014
0,026 1.171 0e713  =5.40 0.7I0 ~0.067 0.785 0,018 0.026 14129 04693 —4.50 0.6g91 =0.054 ©.797 0.018
0.032 1.207 ©.731 “5a.20 0.728 =~0.066 0774 0,027 ©.032 1,165 Q.711 “4s40 0s709 =0.055§ 0.786 000232
0.043 1.260 0,759  ~5.00 0,756 ~0.,066 0.756 0,031 0.043 1.236  0.740  —4.20  0.738 -0.054 ©.769 0.031
0.053 T.3323 0,783 —4.60 0,781 -0,063 0,741 0,039 0.053 1.274 04762  —4.00  0.760 =0.053 0.755 0.038
0.073 1,406 0.819 =4.00 0.817 =0.0357 0.717 0e0355 0.073 L+355 0797 ~3e50 0,796 =0.049 ©e732 Ce054
I
0.093 1.474 0,846 ~3.50 0,845 =0.,052 0.697 0,071 00003 T.422 0.826 ~3e30 0,824 =~0,048 Ce712 0.070
0.113 1.534 ©0.870 =3.00 0,865 ~0,046 0,680 0,088 os113 1.482  o0.850 =-2.80 0.849 -0.042 ©0.695 ©.086
0,133 I.591 0.892 ~2+50 0.891 —0.039 0.664 o.105 ©»133 I+535 0,871 T2e50 0,870 =-o0.,038 04680 Cel03
041573 1.644 O.gl1 ~2,00 0.9I0 =0.,032 0,649  ©,122 ©e153 1.587 o0.890 -z.20 0.890 ~0.034 .66 0.130
0.177 1.601 0.928 -1.60 04927 =0,036 0,636 00140 0.E73 1.634 0.908 ~1.80 0.907 =-0,029 0.652 0.138
0.193% 1.735% 0+943 ~1e30 04943 =0,020 0,624 0.1I59 0.203 I.700 0.931 “I«40 ©+931 =0.023 04634 0.165
0.213 1.777 0.957 ~0. 80 04957 =o.o0I3% 0,613 0e177 00233 1.759 C.9512 =0.90 0.95I ~—0s0LS 0.618 O.192
0,233 1.814 04969 ~0.50 04969 =0.008 0.603 ©0.196 0.263 1,813 04969 ~0.50 0,969 =-0.008 0.603 0.331
0.263 | 1,861 0,984 =0.30 0,984 ~0.003 ©0.59I 0225 | 00293 | 1.856 0,983 ~0.30 0,983 =0.00§ 0.592 0.250
©.393 | I.892  ©.993 =0.10 ©0.993 =~0.002 0,583 o.a55 | ©e323 |1.886 0.992 -0.10 0.992 -0.,002 0,584 0.279
003273 1.907 0.998 0.00 0.g998 0.000 0.579 0.283 ©e353 1:903 0.997 0.00 0+997 C.000 0.580 0e 309
0.35% 1.913 1.000 0.00 1.000 0.000 0.577 0. 315 0.383 I.910 0999 0,00 04999 G.000 0.578 04339
04387 I.914 1.000 0.00 14000 0,000 0§77  0.34§ Oe413 1.913 t.c00 ©.00 t.c00 ¢.000 0577 0.369
A2 A2
3 M o/u B W v/u_ /T 2 4 u o/u, 8 wu, v/u,  T/T, 2
0.000 0.000 0,000 =5e40 04000 0.000 o.8g0 0,000 ©.000 G.000 0.000 ~4+80 0.000 ©.000 0. 890 %.000
0.008 0.948 o.601 ~5e40 0,599 “=0.057 0.848 0,008 0ce008 04942 0,596 “44 80 0.594 =0.,0%50 0.849 Ce005§
0,009 | 04964  0.610  =5.40 0.607 ~0.,057 0.843 ©0.006 | ©.009 |0.960 0.605 =~4.80 0.603 =0.05§I 0844  0.006
0.013 1,021 o,h40 —5e30 0.637 =0.059 c.827 0,009 C.013 1.016 0.635 “4s70 0.633 -—c.052 o. 829 ©.009
0.016 1,064 0.661 ~5e20 0,659 —0,060 0.815 0.011 c.0r6 Ta054 0.654 —4<60 0.652 =—o0.052 0,818 0,011
6.020 1,098  0.678 -5.10 0.696 -0.060 0,806 0.014 | ©.020 1.087 0.670  =4.50 0,668 =o0.053 0.809 0.014
[ I-F13 1.142 0.700 ~5.00 0,698 =p.061 0.793 o.018 0,026 1.130 0.692 ~4.30 0.690 -0.052 0.797 0.018
0.032 1.179 0,718 —4.90 0.716 =0.061 0,782 0e.022 Oe032 1.16% 0.709 “4.30 ©o707 “—0e051 c.787 0,022
0.043 Te241 0.747 —4.60 ©.745 =0.060 0.76% 0.031 0043 T.226 ©e737 ~3.90 ©.736 ~p.0§50 0,769 0.030
0.053 1.293 0,771 “4.30 0,768 =o.a58 04750 04038 ©e053 1.273 0e759 —3.70 0e757 ~0.049 04755 0.038
84073 1.37S 0. 806 =3s90 0.805 ~0.055 0.726 ©.054 0.073 1a352 ©.794 —3e«40 0e792 —0.047 0e732 04053
0.093 Ted4d 0.815 —3+40 0,834 =-o0.030 0.706 0+070 02003 1.418 0.831 * =3.00 0.820 =-0,043 00711 0.069
0,113 1. 506 0. 860 ~3.00 0.859 =~0.045 0,688 0.087 04113 1.475 04845 —2.80 0.844 -o0.,041 0s697 0,086
0.133 1.562 0.882 =2.60 0.881 -o0.040 0.672 0,104 0s133 1.528 0.8635 ~3.50 0.864 =~0.,038 0,682 o.102
0.153 1.611 0.go1 -2.230 0,900 =~0,035 ©0.65B oc.zat 0.153 1.578  ©0.884 -3.20 0.884 -0.034 0,668 o.119
04173 1.663 0.919 ~1.80 0.918 0,029 0.644 0.I39 0.173 1.625 0.902 ~l.go 0.901 =0.030 0654 0.137
0,103 1.708 04935 —fe40 0.534 +~0.023 0.f32 041357 Qe203 1.689 0.92§ “I.40 0.924 —0.023 04637 0.164
0e2313 I.75¢t 0.949 ~1.10 ©.949 =0,018 c.620 0.176 0.233 1.749 0.94% -I.00 0.945 =o0,016 0.b20 0Jl191
04243 1.807 0.968 -0.60 0.968 =o0.,010 0.60% 0.204 0.2363 1.803 a.963 ~0.60 0.963 =o.oro Se606 O.239
0.273 1.8513 04982 =0, 30 0.982 =o0,00%§ 0593 0.233 0293 1.849 0,978 —0. 30 0.978 -~o0,005% 06594 04248
0,303 1,884 0.992 —0.10 0.992 =—0.002 0.58% 0e263 | 10e323 1883 0,988 -0.10 0.988 =-0.002 045853 0.277
0e333 I.900 0997 ~0,I0 O0x997 ™=0.002 0e581 0e293 /[ ©e353 1.908 ©s995 000 0995 Ce000 04580 04307
©.363 1.907 0.999 0.00 0.999 0.000 0.579 04333 0.383 1.915 0,998 0,00 0,998 0.000 0u577 0.337
0.393 14505 1,000 0.00 1,000 0,000 e 579 0.352 Ved41] 1.919 0,999 0.00 04999 0,000 04576 0,367
04423 I.910 1.000 o.00 1.000 0.000 0578 0,383 | 0.443 1.920 0,999 0,00 0.999 0.000 04575 04396
04473 1.922 1,000 0.00 1,000 0e000 04575 0.426
427 A 30
14 u AN 4 w/u, v/ /T 7 [ 4 ] ofu, [ wu, v/u, /T, z
De00O 0.000 04,000 =5=40 ©s 000 0e000 0.890 0.000 0+000 ©.000 Oe 00O —4+30 0.000 0,000 0s 890 C.000
©.008 | 04046 04598  ~5.40  0.595 ~0.,056 04848 0,005 | 0s008 [0.93I 04591 v4e30 0.589 =0.044 0,852 0,005
0.00G 0.981 0.617 ~5.40 0.614 =0.058 0.839 0,006 02009 09473 0e597 4030 04595 =0.045§ 00849 0,006
0.013 1.038 0.646 ~5.10 0.644 =0.057 6.823 0,009 0.013 0,998 0.636 =430 0.635 =0,047 00834 0,000
0e016 1.073 0.664 ~5.00 0.662 =-0.058 0,813 o.011 0,016 1,035 0.646 ~4020 0644 =0,047 0,824 0eOTL
0.020 1.103 0.679 “~4.90 0,677 -0.058 0,804 0,014 0.030 1,066 0,661 =4.00 0,660 —0,046 0s 815 0.0 4
c.026 1,346 0,70  =4.70 ©0.698 =0.057 0.792 o©.0r8 | 0a026 I,E07  0.6B2 —3.,90 .0.6B0 =~0.046 0,803 o.018
0.032 1.183% 0.718 -4.60 0,716 =-0,058 0.781 0,022 ©s0332 1,543 0. 700 =30 80 8,698 —0.046 0e793 ©.022
0.0243 1.243 04746 24 40 0.744 =0.057 0.764 0,031 0,043 1,302 c.728 =3e70 Ce726 ~0,047 00776 0e030
04053 | 1.293 0,769 —4.20  0.767 =0.056  0.749 0,038 | 0.053 [r.aso  0.750 ~3.50 0.749 -0.046 0,763 0,038
0.073 1.375 0. 804 =3+ 80 0,803 «0.083 0,726 0,054 0.,073 I.339 0.785 =3020 0.784 =-0.044 06739 0,053
0.093 1.442 0,832  =3,40 ©0.831 =0,049 0,706 0.070 | 0,003 I+394 04813  -2.90 0,812 =0.041 ©0720 0,069
04113 1.502 0.856 ~3.00 0.855 ~0.045 0.689 0,086 Oul13 To45I 0.837 ~2e70 0.836 =0.039 00704 0.085
0.133 I.556 0.877 =2,70 0,876 =0.041 0.674 ©0.103 | ©+143 Te53r 04868  =3,30 0.868 ~0.035 0,681 Oer1o
04153 |1.606 0,896 ~z2.30 0,895 =6.036 0.660 o.tar | ©+I73 [I.60a  0.895 ~I,90 0.895 -0.030 0,661 0,136
0:173 1.654 c.5I3 -1.90 0.913 ™0.030 0,646 0.138 0s203 I.668 0e919 ~I.50 0.919 =0.,024 0,643 ce163
0.193 1.701 0,929 =1.50 0,939 =0.024 0.634 0,156 ©e233 1727 04939 ~I.I0  0.939 =0,018 0,626 o.190
00283 |I.743 0.944 ~1.20 0,944 +—0.030 0,632 0.175 | 0263 [T.782 0,958 ~0.70 0.958 =0,012 0,612 ©0.218
04243 1.800 0.963 *0,70 0.963 —0.012 o.607 0e203 0293 1.830 0.973  TO.40 0973 0,007 Ce 599 0,246
0:273 | 1.848  0.978  -0.,40 04978 =-0.007 ©0.504 ©0.232 | ©e323 [I.868 0.9B5 =0.20 0.985 ~0,003 ©0¢589 0.276
04303 1.884 0.589 —0.230 0,989 -o.o003 ©.585 04261 0e353 1.893 00993 ~0e10 ©0e993 =—0.,002 0582 0.305
02333 1.90F 0,996  —0.10  ©0.556 =0.002 ' 0.570  O.zg 04383 1.908  0.998 0.00 0,998 0,000 064579 0.335
04363 I.916 0,999 ~0.10 0a009 =—0,002 0.577 0e320 Oe4l3 T.914 0.999 Cw00 0e999 0.000 03577 04365
0.3093 T.919 1.000 c.00 1,000 0.000 0.576 0.350 0e443 1.916 1.000 0.00 T.000 %.000 04577 4395

TABLE 3—continued.

20

A25-A430



TABLE 3—continued.
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A31-A440

AN A 33
Z 'y AN [ u/u, v/u, T/ z 3 .4 9/u B o, v/u, YT z
0.000 04000 0,000  =3.90 0.000 ©0.000 0.890 ©0.000 0,000 [ o.000 0,000 =3,00 0,000 0.000 0. 890 0.000
0e.008 | oc.0aj§ c.587 =3e00 0.586 —0.040 0.854 0.00%§ 0,008 0.900 0578 ~3e00 0577 —04030 0. 860 0,005
0.00g 0.928 0.589 =390 0.587 =o0.040 0.853 ©0.006 0.0009 0,506 04581 ~3.00 0.580 =0.030 0.859 0,006
0e0I3 0.958 0.60% —3e90 0e603 =0.04T 0. 845 0,009 0e0I3 0.946 0603 ~3.10 0.602 -0.033 0.848 0,009
0.016 1,008 0.629 =3« Bo 0.628 —o0.042 04832 o.011 c.016 0.983 0.622 ~3.I0 0,621 =0.034 ©.838 c.o0r1
0.020 1,041 0.648 =3470 0,647 —0.043 0.832 0.014 0.020 1.016 0.640 —3+00 04633 =—0.033 0.829 c.0I4
0,026 1.086 0671 =3+60 0e670 =0e042 o.809 0,018 |- 0e026 1,056 0.661 =3.00 0v660 =-0.03§ 0.818 0.01:8
04033 I.123 0.689 =350 0,688 —oc.043 0.798 0.022 0e032 T1.091 0.678  =3.00 04677 =0.036 0,808 0.022
0e043 r.184 0s719 =330 04718 =0.041 0.781 0,030 0.043 14148 0.707 -3.90 0.706 =0.036 0,791 0.030
0.053 14234 0e743  =3.30 0e741 ~0.041 0,767 04038 | ou033 1.194 04729 ~2.80 0,728 =06.036 0.778  0.038
04073 I+313 0e777 =3e00 0.776 =0.041 0744 0.053 04073 1.268 04763 ~2470 ©.763 =—0.036 0.757 0.053
0093 1.378 a4 806 =24 80 0.805 =0.039 04728 ©0.068 0.093 14330 Ce.79I =2.60 04790 =0.036 04739 0.068
08113 I+434 0.82g =3,60 0,838 =—o0.038 0.708 0,085 oel13 1.384 0e814 ~2440 0,813 =0.034 0,723 0,084
0eX33 1.487 o.850 “3e30 0eB850 =~c.034 0,694 o.101 0.133 1.434 04835 ~2,20 04835 =~0.032 0,709 o0.101
0.163 I.560 0.879 ~2e00 04878 =—0.031 0673 o.xasr 04163 T1.504 04863 =2.00 0,863 =o0.030 0,689 0.126
0e293 I.628 0.904 —1e60 0eg04 —0Q.025 0.654 C.I852,| ©«1903 I.570 0.889g ~1.70 0.889 =~0.026 0.670 0,151
0.223 te6g0 0,936 =Ie30 0,936 —0,021 0.636 0.179 ©e223 1.633 GugI2 =1.40 0.912 =0,022 0.652 0,178
0.253 Te747 0e946 ~0eQO 0%945 =—0.0I3 0.621 06207 0e3j3 I.691 0.933 ~f.10 0.933 —0.018 0.636 ©.205
04283 T.798 ougb3z ~0.60 0.962 —0.010 0.607 0235 | 0.383 1.749 0.953 ~0.80 0,053 =0.013 0.630 0e233
04313 1.843 0e977 “0, 40 Ve977 =0400% 0.566 0,264 Oe3I3 1.796 0.960 =-0.60 0.969 =0.,010 0.608 0,261
0e343 1.877 0,988 ~0s20° 00988 =0.003 0.587 0293 04343 1.835% 0.981 ~0.40 0.g81r =0.007 0.508 ©s2390
0e373 4000 0.995 =010 0e0Q§ —0.,003 0.581 0e332 04373 J.864 0.0901 =0.I0 94991 =0.002 c+590 0.319
0e403 1913 0.998 ©.00 0.998 0.000 0.577 0e352 04403 1,883 ©.997 0,00 0.997 ©.000 0.585 0e349
Ced33 1917 1.000 0.00 I.000 0e000 0,576 0.382 | '0a433 1.891 0e999 0400 0.999 0s.000 04583 04379
0ed493 1.918 1,000 0400 1,000 0.000 0.576 Ce442 | 04493 1.894 1.000 0400 1.000 0,000 0.582 04430
A3 A 3
% ¥ o/u, 8 wha, va. /T z 4 ¥ ou, [ v v, /T, 2
04000 | 64000  0.000 =4.48 0,000 0,000 0.890  0.000 0.000 | 0.000 0,000 —3.00 0.000 0,000 o.8g0 0.000
0.008 94937 0.588 —4440 0.586 m0.045 04853 0e005 a.008 0.902 04577 ~2,00 0.576 =0.020 0.860 0,005
0,009 0.039 04595 ~4e40 04593 ™0.046 04850 0.006 0,009 0.908 0e580 ~3,00 0,580 =o0.030 o0.859 0.006
0,013 [ 04900 0,622 ~4.30 04630 =0.047 0.836 0.009 | Os0I3 | 04937 0.566 =—2.00 0.596 -—0.03I 0.851 0.009
0.016 1,031 04643 =4+20 04641 =0.047 04828 0.011 04016 04978 0.618 -2.00 0,618 =o0.022 0. 830 0,011
0.020 T.064 04660 ~4e10 0.658 =0,047 0.815 0.014 0,020 T.0FX 0e638 —2.00 0.635 =—0.023 0. 830 0.014
0,026 | 1.706 04681 =3.90 0.67¢ =0.046 0.804 0.018 | 04026 [ 1,051 0,656 -2,00 0,656 =-0,023 o6.819 0.018
0.033 I.139 0.697 ~3.70 0,696 =0.045 04794 0,022 0.032 1.084 0.673 =2.00 0,672 =0.023 0.810 0e022
0.043 14197 0e725 ~3+60 04733 =0.046 0.777 0.0730 Ga043 1.137 0.699 =~3.00 0.699 =—o.024 079§ 0.030
04053 10245 0749 ~3s 40 0.746 =0D.044 04763 0.038 0,053 T.181 Oe720 ~2.10 ©e720 —0,026 0e782 0.037
04073 Ta331 0,782 =3e20 0.780 =0.044 0e741 02053 0e073 Xe253 0.754 ~2+00 0e753 <—0.026 04761 0.052
0.09% 1,385 04809 =2.90 04808 =0.04r 0.723 owobg 04093 I1.313 0.781 ~2.00 04780 =0.027 0.744 0,068
0113 Te 44T 04833 “—2470 0e831 =0.039 0e07 0,085 Ol 14366 0.804 =1.90 0e804 ~0.027 0.728 0.084
0ef43 | 14513 04861 =23,40 04860 =0.036 0,686 o.110 0a133 | 1425 04825 -1.80 04835 ~0.036 0.714 O.100
04173 11,586 0.888 —2,00 0.8B88 ~—0.031 0.665 0,135 | 0e163 | 1483  0.852 ~1.60 0,852 =-o.024 0.695 0.134
0.203 | 1.652 04913 =1.60 0,913 —0.025 0.647 0.762 | ©eX93 | I.547 04878 ~I.50 0,877 ~0.033 0.676 o.Is50
0.233 1a712 0.934 ~Ia.30 04933 —0e02T 6.630° 0,189 0223 1.608 0.goI ~1220 04900 04019 0.659 0176
0e263 1.768 0e053 =0.90 0eG53 ~0.0I§ 0.615 0,216 0e353 1.665 00931 =I.00 0.92I =0.016 0.643  0e202
04293 | 1eBI8  5.960 0,50 0,969 —0,008 ©0.603 0.245 | ©+283 | 1.718 o0.940 ~o.60  0.940 =0.010 0.639 0.330
0e323 1.860 04982 ~04 30 0+982 =—0.00§ 6e3591 0.274 0a313 1.767 0.956 -0y 40 04956 =0,007 0.616 0.258
©e353 1.801 0.993 -0.10 0.992 04002 04583 0.303 0343 1,810 0.970 =0.30 ©e970 =—0.005 0.604 ©0.386
©e383 1.909 0.997? 0,00 0.997 04000 0.578 0+333 ©e373 T+846 deg83 =020 0.982 ~0s:003 0.595 04315
Cad13 14917 0999 0. 00 04999 0,000 0.576 0.363 04403 1.872 ©.9g0 —0.10 0e9g0 =0.002 0,588 0345
0e443 1.918 1,000 0.00 1,000 0,000 0.576 0e393 0e433 1,889 0.995 0,00  0.90% 0.000  0.584 ©e374
04493 I.902 0.999 Ce.00 04999 0.000 o.580 Ce434
= 0.553 14904 1,000 0.00 1,000 0,000 0,580 ©0.494
A3 A3
3 ¥ va, B v/u, vu, /T, z |5 ¥ vug B A w/u, /T, z
04000 § 0000 0,000 3470 04000 0,000 G.800 0,000 | 0+000 | 0000 0,000 =I.70 0.000 0,000 0.3890 o.000
0,008 04903 04578  ~3.70 04577 —0.037 0. 860 0.005 0e008 o.898 0.574 ~I+70 0s574 0.861 0.00§
04009 | 04905 04580 =3.70 04579 “0.037 04859 o0.o00b | .0+000 [0.899 0.575 “I.70  0.575 0. 861 ©e006
ce013 | 04938 os598 ~3e70 0.596 =0.039 0. 850 0,00g | 9eP13 0e909 0.580 —1.80 0.580 0.858 0e.00g
o.016 0.983 0e622 —3.70 04620 =0.040 0.838 .01 | 0e016 Ge549 0.602 ~1480 0d602 06847 0.0TI
6.030 Te017 0.639 =3+60 04638 <=0.040 0.829 o.0r4 | 0e020 0.988 0,623 ~I.80 0.623 0.837 0.013
0.026 T.061 0,662 —3e40 0661 «0.039 0,816 0.018 | 00036 1.033 0.646 ~I«80 0.646 =~0,020 0.824 0.018
0.033 14096 0.680 =330 6679 =0.039 0. 806 0.023 | 9+033 1,069 0.66% ~I,.80 0.664 =0.031 0e814 04022
0e043 14156 0e710 =3e20 0,708 =0.040 0.789 0.030 | 00043 I=12§ 0.693 ~1.80 0.692 "~0.,033 04798 0.030
0.053 1,203  0a733  =3.I0 0,731 =0.040 04776 0.038 | ©+053 1.170 ©0s7I5 —1.00 Os714 —0.034 ©0.785% 0.037
0s073 T.28r1 0.768 =2490 0,767 =—0.039 04753 c.053 | ©+973 1.248 0a.750 ~Iego 04749 ~0e02§ 04763 04052
0.093 Te344 0e706 ~3+70 0e795 ™0.037 04738 0.068 | 9+993 I.306 04777 ~1e.90 0777 T0.026 0e7453 040679
Oall3 1399 0.819 ~2450 04818 =0.036 0.719 6.084 OeII3 1+359 o, 8Boo ~1.80 0,800 =0.035% 0s730 0.083
04133 1.450 0.840 =2.30 0.840 =0.034 0.704 oer0x | ©*133 14409 o.B21 “I.70 0,821 =~0.034 0.716 0.099
0163 Ie522 04869 =310 04869 =—0.033 0.683 0er26 | 0¢163 T.478 0,850 ~1.60 0.849 =0.024 0.6596 0124
0193 [1.580 0.895 =~1.80 0.895 =0.028 0,664 o.r53 | °*123 | I+54% ©0.874  ~I.40 0.874 =o.02r 0.678  o.149
0.223 I.651 0.9318 ~r1.30 0e917 -0_534 0.647 0.178 | 0223 1.604 0.8908 ~1¢30 0.898 =o.019 0,660 0.175
0e253 T1.708 0.938 -1.00 0.938 =0,016 0.632 0e206 0.253 146632 0.919 ~0490 0a919 "0.0I4 0,644 062032
0.283 1.759 0.95% -0480 04955 =0.013 5.618 04333 042383 1.715 0.938 —0.70 0.938 =o.o0r1r 0.630 0,229
00323 |1.805 0.970 =0.50 ©0.970 =~0.,008 o©0.605 o0.262 | 2+313 1765  0.955 =0.40 0.955 =—0.007 0.616  0.257
04343 |1.842 0.98B2 ~0.20 0.982 =0.003 04596 o.291 | ©+343 | 1.809 0.969 —0.30 0.969 -0.005 0.604 0,385
Ce373 1.869 0.991 -0410 0991 =0,002 0.589 0.330 | 02373 1.846 0e581 ~0410 0,981 =0.002 0.593% 0e3l4
Ge 403 1.885 0.g96 “0.10 0.996 =0,003 0.585 0.350 | 0403 1.873 0,590 0400 0.990 0,000 0.588 o344
04433 1.892 0.998 “0s10 0.998 =o0,002 04583 o.380 | 0433 1.891 0.995 0.00 0.995 0.000 0.583 0373
0ed93 14896 04999 0.00 0+999 0.000 0.582 As440 | 0493 T1.905 ©+999 0.10 0.999 0.002 0.579 ©s433
04553 1. 899 1.000 Ge00 1,000 04000 0.581 o0u500 | ©e553 1.907 1.000 ©e00 1.000 0.000 0579 0.493



TABLE 3—continued. A35-A39.
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A35 437
% it q/uB [ u/uﬁ v/u, /T 2z 4 u ofu, $ AN v/u6 T/TD b4
02000 0,000 0.000 “I.90 O.000 0.000 0,890 ©.000 0e.000 N.000 0e00O0 1s230 Oe000 04000 o.890 0000
0.008 | 0.847 ©0.555 =1.90 ©.555 =0.ui8 0,874 0.00§ 0.008 | 0,836 0,552 1.30  0.552  0.012  ©0.877 o0.00%
0.009 | 0.851 ©+557  TI.90 0e557 “0.018  0.873 0,005 0.009 | 0.841 0e555 1.20 04555 0.012 0.876 0,006
0,013 ©0.872 0565 —1.90 00569 =o0.019 0. 868 0,009 0.013 | 0.868 0e571 1.30 0§71 0.013 0.869 0.00¢9
0.016 | 0,912 ©0.59T ~I1,80 0.59r =0.013 0,857 o.o0rII 0.016 | G.901 0.550 1.20 ©5.589 0.012 ©0.860 o.0rI
0,020 | 0944 0.609 ~1.80 0.609 =-o.0Ig5 O0.849 o0.0I4 04020 | 0.929 0.605 I.10 00605 ©0.0Iz 0,853 0,014
0.036 | 0.986 o0.632 ~1.70 0.632 =o.01g 0.837 o.018 04026 | 0.966 0.625% 0.80  0.625 0.009 0,843 o0.018
0.033 1.021 0.651 ~1s70 0.A51 0,01y 0.827 ©0.022 0.032 0,997 0,642 0.60 0.642 0,007 0.814 0.022
0.043 | 1.078 0681 -1.B80 ©0.A80 =wo.o021 0.811 o©0.030 0.053 | 1.087  o.hg0 0410  0.690 0,00r ©0.809 ©0.037
0.053% 1e.121 0.702 =1.80 ©.703 “0.022 0+799 ©.037 0.073 1.154 04723 =0, 40 04723 =0.00% 0790 0,052
0,073 1.195 00738 ~1.80 0,738 ~0.023 ©0.778 0.052 0.093 1.209  ©0.750  —0.60 0,750 —0,008 04774 ©.068
0.093 1,354 0.767 —i.80 0.766 =o0,024 0,761 0,068 0,113 1e359 04774 ~0.B0  0.774 —0.0II 04755 0.083
0s113 [ 14306 0,790 =1.80 0.790 =0.025 0,746 0084 0143 | 14327 04805 ~1.00 0.805 =0.0I4 ©0.740 ©0.107
04133 14355 0.8132 ~1.80 0,8ta =o0.026 0.731 0,100 0173 Ie391 04833 ~00Q0 0.833 =o.013 04721 0.1732
0s163 1e423 0,841 -1.70 0,84t =o.025 O.712 Oel24 0.2073 1e450 0.858 =0.90 0.858 =~o0.013 04704 04157
0193 1.489 0.868 -1.50 0,868 ~oc.023 0.693 O. 150 062333 t.509 0.882 -0.80 0.882 =-o0,0f2 0 687 0,183
0,233 1.550 0.8973 =1.30 0.892 =o.o19 0.675 0,176 0.263 1.563 0,903 ~0.70 0.903 —0.OIL 0. 672 0.209
0.25%3 1.608 0.9L5 ~0.90 0sQLS ™0.,014 0.659 0e202 ©.293 Te615 0,923 =0.50 9,923 =o0.008 0.657 04236
0.283 1.660 0,934 ~0.70 ©0.934 =0.0Il 0.645  ©0.330 0e323 1.662 0.941 “0.40  0.94I =—0,007 ©.644 0,264
0s313 1.709 0.952 —0.50 0,952 ~—0.008 0.631 ©.257 0.35% 1.707 0,957 ~0a30 04957 =—0.005§ 0.632 0.292
'0n343 1.753 0,967 —0.30 0.967 =0.00§ 0.619 0,286 04383 1747 0.971 ~0.30 0,971 =0,003 0.621 04321
©.373 I.790 0e979 =030 0e979 “0.003 0.609 ©»315 0e413 1.779 0.982 ~0.20 0.982 =-0.003 0.h12 0.350
0403 1.819 0.989 ~0.10 0.989 =o0.003 o.hoz ©e344 Ced43 1.804 0.990 000 04990 04000 0.606 0.379
02433 1.839 ©e995 0.00 0+995 0.000 0.597 0e374 0.5073 1.830 04909 =0.10 0999 —0.002 0.599 0. 430
04493 1.854 1.000 ds00 1. 000 Qs000 0+593 0+434 0e583 1.834 1.000 0,00 1,000 0.000 0.598 04499
A 36 A 38
4 M ofu_ 8 Wy v/ /T, 3 13 ¥ 9/u, 8 “/“ﬁ v/ U, 1% Ty Z
0.000 |0.000 0,000 ~1.10 ©0.000 ©,000 ©0.890 06,000 0.000 | o.000  o.000 2.40 0,000 0.000 0,890 ©0.000
04008 [0.871 04565 ~I.10 0.565 =0.011 0.868 o0.005 0.008 | 0.805  0.540 2440  0.539  0.023 0.R85  o.00g
0,009 |0.879 ©0.570 ~1.,10 ©0.570 =0.011 0.866  0.006 04009 | 04808  o0.543 2440 0u3541 0,023 ©0.884 o,006
0.013 |0.90I6 0,591  ~1.3I0 0.590 ~0.011 0,856 o0.009 0.013 | 04833  0.557 2+30 ©.556 0.022 0.878  o,009
0.016 | 0.952 ©0.610 =1,00 ©0.6I0 =—0.011 ©0.846 o.orIT 0.016 | 0,868 0,576 3+30  0.575 0.023 0,870  o.011
04030 0.980 0.63% ~I1.00 0.fi25 =0,011 ©.839 0,014 0,020 c.892 O.590 2420 e 590 0,023 04863 0014
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TABLE 3—continued. A44-A45.
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B9

s . m fn B {2
5 " \,/ue # u/ue v/ A/"’ £ z M Yu B LAN v/u, /T, z
0.000 0.000 0,000 =0.80 0,003 0.000 0.890 0.000 04000 | 0.000 04000  ~4.10 0.000 0,000 0. 300 0.000
ce0a8 ©e977 0.673 ~a, 8o 0,673 ™0.009 0.840 0.006 04,008 0.977 0eH5I —4s10 0.640 —0,047 0. 840 0.005
0.009 0.594 0.683 ~0.80 0,683 =~o.010 0.835% o.007 0a009 0.994 IY-1:34 ~4s10 0.fi59 —0.047 04835 0,007
Bl.013 1,055 Be717 ~0.60 04717 =0.,008 0.818 0.010 0.013 1.054 0.693 ~4e00 0.fgz  =0.048 04818 0.0I0
©.016 I.300 Ce742 =0.40 0.743 ™0.00§ c.80% c.0T2 0,016 I.100 0.718 =380 0.716 =—0.048 0. 80§ 0.01I2
0.020 I.136 0a763 ~0.10 04762 =oc.o001 Ce795 o.016 0.020 1.136 0.737 "~3e 50 0.735 T0.045 0e795 04015
0,026 1.18¢ 0.790 0e20 04790 0e003 0.780 04020 0.036 1.183 0.761 —3+00 0.760 "04040 0.781 0,020
Ve032 Te240 0,81y Ce40 0.815 0.006 0.7635 0.03§ 0032 L.226 0.782 -2.60 04781 =~0,035% 0.769 0.032
0,038 T.281 ©0.836 LR 0.836 0.009 04753 0.031 0.038 I.364 o.801 —2.20 0. 800 <-0.031 04753 ce.029
0.043 T.318 04854 0. 80 0854 0.01I3 0e742 0.03% 04043 Ie301 0.818 —I.90 0.817 ~0.027 0.747 0.033
0.048 Te353 o.870 0e90 0.870 Q.014 G732 04039 0.053 14366 04848 ~Is30 04848 =o.019 0.728 0,042
0.053 1.333 0.884 I.00 0. 884 c.018 0e723 0044 0.063 I1.418 0871 ~0. 80 0.87r =o0.,012 0.713 0051
04063 T1.436 0.goB T.00 G.908 0.016 0.708 0,053 0073 I.466 0.892 —0s50 0,892 =0.008 04699 0.0359
0.073 14477 C.g927 1.00 0e927 0.016 04696 0.062 0.083 I.510 ce.910 -0.30 0.9I0 =~0.,003 0.687 0,068
0.083 Te514 04943 ©0.80 0.943 0.013 0.686 0,071 04093 T.551 0.927 ~0,10 0e927 "0.002 0.675 0.077
0,093 Ie545 0.956 0.60 0,956 0,010 0.677 0.082 ost03 14588 0941 ~0e10 0e94l —0.003 0.665 ©0.087
0s103 I.573 0.967 0e40  0e967 04007 ©.665 0.090 0eIi3 1,630  0.654 0,00  ©0.954 .000 o0Jhs6 0,006
0.113 I.595 04976 Ce20 0.976 0,003 0.663 0,100 0.133 1.674 ©4975 0.00 049758 0,000 0.641 O.IL§
0.133 14626 0.989 0.00 0.98g 0,000 0,654 0.130 7% X3 T.711 04988 .00 c.988 0,000 c.631 0.135
0153 T.644 0.996 0.00 0.996 0.000 0.649 OeTd0 ce173 1.731 YY1 0.00 ©.996 0.000 0.sh25 0,158
0.173 TeB5I 0e599 =711 0.999 o.000 0e647 oe160 CeID3 I.740 04999 Q.00 04999 04000 0.H23 0.175
0.193 1.653 T.000 ©.00 I.000 0.000 06479 a.180 0,213 Te743 1.000 0.00 1.000 c.000 Oub22 04195
B.213 I1.554 T«000 9.00 1.000 Q. 000 0.646 0.200 0e233 1.744 I.000 0.00 1.000 0.000 0.622 0.215
B 10
4 (;/ue 8 u/ue v/uc I‘/’J?O 2 B 13
14 M 3/ [ u/ue v/u, Q/T° 1
0,000 0.000 0.000 =T.70 0.000 0,000 0.890 0,000 6.000 0.000 04000  —5430 0. 000 0.000 0. 890 0.000
0,008 | 04976 04664 =1.70 0,663 =0.,020 0.B40 ©0.006 04008 [ 04974 04644 ~5.20 0.641 =0.058 ©0.841 0.006
00009 | 04998 04676 —I.70 0,676 ~0.030 0.834 0.007 04009 | 04983 0.649 ~5.20 0.646 =—o0.059 0.838 0,006
0.0I3 1,065 0713 ~1.60 Qe713 ™0»030 0.815 Os010 04013 1.042 0 681 —5.10 0.673 =~0.061 0.822 0,009
04016 | 14106 04736  =I.40 04735 =0.018 0,803 0.012 0,016 [1.090 ©0.707 —4.30 0,704 =0.059 0.808 o.o012
0.020 TeI4x %e754 g TR ] Oe754 =004 04794 O.015 0,020 T.128 0.726 ~4e50 04724 =0.057 0.797 0,015
0,026 T.190 779 ~0.80 0+779 ™0.0II 0+779 0.020 0.026 1.178 0. 751 —4e10 ©e749 T0.054 0,733 c.019
9.032 Te338 0.Boa  =o,.60 0,803 =0.,008 0.766 04024 04032 1.220 0e773 ~3+70 04770 =0.050 04771 0,024
0.038 | 1,297 04833 =0.30 0,823 ~0.004 0.754 0.030 0,043 1.292 0,806  =2,00 0.805 =0.041 04750  0.037
0:043 | T43X5 04841  =04I0  0.841 =0.00I ©0.743 0,034 0.053 [Xe354 04835 =2.20 ©0.835 =0.032 0.732  0.041
04048 T.347 ©0.856 0e10 04856, 04,00 04734 0.039 0.063 1,408  0.859 ~I.70 04859 =~0.025 0.716 0.050
0e053 Xe381 0.873 0430 0.871.  @6.00§ 0.724 04043 0.073 re455 0.879 =~I,20 0.879 =o.o018 0.703 0.050
0.063 | 1,434 04896 0.40  a.896 0,006 0,709 0.052 04083 |1.500 04898 -0,90 0.898B +~0.014 0,690 0,067
0.073 | I.481  o0.916 0:60 0,916 0,012  0.695 04061 | 5,093 |1.541 o0.915 —0.60 0.915 ~0.010 0.678 0.076
0.083 | 14531  0.933 9+50 04933  0.008 0,684 0,070 | 5,107 [1.580 ©0.930 -o.40 0.930 =0.006 0,667 0.086
0.093 | T.557  ©.948 0+30 04948 0,005 0,674 04080 | 5,153 |1.616 0.944 —0.40 0.044 =0.007 0,657 0.095
Ce103 T.587  o.960 0430 0.960 ©0.005 0.665 0.089 0e133 1.676 04967 —0.20 0.967 =-0.003 0.640 0.114
Q.113 1.613 0,971 Oet0 0.7t 0,002 0.658 Ce09g 0u153 1.722 0.984 ~0.10 0.084 =0.002 0,628 0.133
0.133 T+652 0.586 0400 0.986 Ce000 0.647 0,118 0173 I.750 ©0.993 m0e10 0993 =0.002 ©.630 0»153
0.153 | 2.674 04994 ~0.I0  0.994 ~0.003 0.641 0.138 04193 (1.763 04998  =0.10 04998 =—0.002 0.617 0,173
©+173 | 1685 04998  —0.10 ©0.998 -0.003  0.638 ©0.158 | o.513 (1.768 1.000 0.00 1,000 0,000 0.6I5 0,193
0e193 1,688 1.000 =010 1,000 0,003 6637 Ce178 0.233 1.768 1.000 0400 1.000 0.000 c.615% 0.213
0e313 1.68g t.000 TG00 1.000 0.000 0.637 0.198
©e233 1.689 1.000 0400 1.000 04000 0.637 0.218
B B 4
z M :;/ue e u/ue v/uE 'J.‘/'L‘o z Z bl q/u‘a 8 u/uB v/\xB T/Tn 4
010600 0,000 0,000 5,50 0.000 o.000 04890 0,000
0.000 [0J000 0,000 ~3.00 0,000 0.000 ©0.890 0,000
X 0.008 0.978 Ceb41 ~5e50 0,638 =-0,061 04839 0,006
Ce008 ©.983 ce659 —3e00 0.658 =0.034 0.838 0006 0e009 0.996 0.650 ~5e.50 0.647 =-o0.062 04838 0,006
0,003 [0.9g0 0.663 -3.00 0,662 +=0.035 0.836 0.007 04013 [1.058 04684 ~5.20 0.681 =-0.062 0,817 0.009
0.013 T+040 0.696 ~3.90 0,695 =0.035 0.830 0.010 0,016 I.100 047038 ~44e90 04703 =0.060 ©0.80% 0,012
0.016 T4097 0.733 ~3.60 0472 =0.033 04806 Ou012 04020 I.I33 0e723 .=4.60 0s720 =0.058 04796 0.015%
04030 T+138 04743 2430 0.743 =0.030 0,794 0,01%
. 0,026 1.183 04748 =430 0746 -0.056 0.731 0.019
0.026 I.101 0s770 ~1.90 0770 =0.036 ©e779 0e020 0.032 1.224 04768 —4.00 0.766 ~0.0%54 0.769 0.024
0.033 I.236 0.793 ~1s50 0e793 =0.0aI 0766 0,035 0,043 Te29% 0.801 “3e20 0.800 =0.045 0.749 0.033
04038 14377 0.813 =1.30 0.8I2 =0.0I7 ©.754 ©.030 04053 1.354 0.838 =3.60 0.827 -0.033 o0.732 0.041
0.043 Te3Y12 a.829 -0.90 0,839 ™=o.so0Ig3 Ce744 0.034 0,063 1.404 0.850 =2400 ©.850 =~0.030 0.717 0,049
0.053 1,376 0.859 —ow50 0.859 =D.007 0723 0e043
0.073 1.453 0,871 -1.60 0.871 ~0.024 0,703 0.058
0.0673 | 1.430 0.883 ~0.I0 0.883 -—0.002 0.710 0,051 0.083 [1.493 048838 -r.30 04888 -0.030 0.6g92 0.067
©.073 1477 0eg03 0430 0.903 0.003 0.696 0.060 0.093 I1.536 6.90§ ~l.00 04905 =0.,0I6 0.6799 0.076
0.083 l1.521  o.021 0.30 04931 0.005 0.684 0,069 0.103 |I.§73 049230 —0.70  0.930 ~0.011 0.669  o.085
04093 | Te559 ©.937 0230  0.937 04005 0.673 0,078 0e213 |I.608  0.934 0,56 0.933 =0.008 0.659 ©.09s
Ca103 1.594 0.951 0e20 G.951 0.003 0.663 ©0.088
0e¥33 14674 0.958 =04 30 0.953 =0.00§ 0.641 0,113
OuI13 I.632 0egb62 :TR1-) 0egb3 0.003 a.65% 04097 0.153 Te725 0.976 “0.20 0.976 =o0.003 0.627 0132
0eI33 1.668 osg80 0«00 0,980 o.000 0.642 0.117 0.173 1.760 0.98g -0.10 0.98g =—o0.002 0.617 0,151
0.153 1.697  0u991 0v00  0.99I 0,000 04634 04136 0.193 1,781 0.996 6.00 0.9096 0,000 0.6tz 0,171
Qa173 | Te713 04996 0+00 04996 ©0.000 0,630 ©0.156 0,213 1.789 04999  ™0.10 04999 =0.003 04610 0.I9I
0.193 I.730 0s999 0.00 04599 0.000 0,628 0eI76
©e233 1.792 I.000 0,00 1.000 04000 o.609 ©.3IT
Ce3r3 Te723 T.000 0400 I.000 0,000 . 04638 o.196 ©.2353 1.793 1.000 0.00 1.000 0.000 0.609 0.231

TABLE 3—continued.
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B 1k B 17
% il AN 8 u/u, v/ug /T, z g u Q/“e e ‘l/l‘\e v/ue T/To 4
0.000 a,enn 6.000 ~5. 60 04000 0,000 Serinn 04000 0.000 0,000 04000 -64130 04000 04000 0.890 0,000
n.and G han =5.h0 O f40  —0.063 C,006 0,008 1.004 0.536 ~64 30 0.632 =0,070 0,832 0.00%
Deenn a.hha ~5.h0 0,657 ~0.004 G.006 0,009 I.022 6.645 =6H.30 0.641 =0.,071 0.827 0.006
N.n1y 0.hq2 =530 oy Tonens o iz 0.007 04013 1.087 0.679 -6.20 0.675 =0.073 0. 809 0,009
DLo 1 0,714 —5.00 0.711 —0.0h2 04300 0,012 0,010 Lel32 0,703 ~5.80 0,698 <=~o0,071 0.796 0.011
ERGET] 0.721 =472 04729 T0.0H0 04790 0.015 0,020 1,169 0.719 ~5e50 0,716 =-0,069 0.785 0.014
oozl 2,754 ~1.30 04752 —0.057 0,777 c.01g 0,026 1.219 0.743 ~5e20 0.740 —0.067 0.771 0.019
Nan12 0.774 —1+90 04772 0,053 0.7h % 0,024 0,032 1.263 0.764 *5.00 0.761 -0.067 0.758 0.023
De047 0.7%00 ~3.20 0. 807 =0.045 O.T744 0.033 0.043 1.334 0.796 ~4440 0.793 =0.061 0e737 0.033
LIS n.B39 —1.h0 0x872 =n.033 0.7279 0,041 0.053 1.393 0.8a1 ~3.80 0.819 =~o0.054 0.731 Q.040
nenhiz n.358 =3.10 0.855 =0.031 0,713 0.050 0.063 l1e442 ©.842 3440 a.840 -~0.0%50 0. 706 0.048
n.0775 naf714 ~1.60 0.%74 =0.024 C.701 0,053 0.071% 1.486 0.859 ~2.90 0.858 =0.043 0.694 0.056
EFERE .02 ~1e30 04892 =0.020 0.633 0,067 0.087 T.535% 0.873 ~3.60 ©0.874 =0.040 0,682 0,065
0.n93 6.0 -1.00 0.509 =0,016 c.h76 0.076 0,093 Te564 0.890 ~2.20 0.889 =-0.034 0e671 ©0.074
net03 0.g23 —04.%0 0.p23 =0.013 c.h66 0.085 o0.1071 1.601 0.904 ~T+90 0.904 =0.030 0.661 o.c0f2
Ge1l2 @437 ~0.ha 04037 =0.010 0.h56 0,094 0,183 1.6136 0.917 ~1.60 0.917 =—0.026 0.651 0,061
S IS 0eghHI 0. 30 0061 ~0.005§ 0.638 o.113 0,133 1,701 0,940 ~Tol0 0.G40 =—0.,018 0,633 0,110
94155 0407y -0.20 04979 04003 0,h23 0.132 0.153 1.759 0.g60 ~0470 0.G60 =0,013 0.618 o.128
n.501 -0.10 0e.991 =~0.002 0.615 0,152 0.173 1,808 0,976 ~0.40 0.976 =0.007 0.605% 0.147
6,957 ~0.10 00997 =0.002 0. h1T 0,172 0,193 1.846 0,988 ~0,20 0,988 =o.c003 04595 0,167
0009 0enn 04999 04000 o.60g 0,162 04313 1.868 0.995 0.00 0.9G5 0,000 0. 589 0.187
Ne23% 1,000 5,00 1,000 04000 04603 0.212 0.233 1.878 0+999 000 0.909 0,000 0.586 0,207
0.353 1.881 1,000 0400 1,000 0,000 0.586 0,227
0.273 1.882 1,000 0,00 I.000 0,000 0. 585 0,247
B15
B 18
4 M q/ue B \4/\1e v/ue T/To Z % N q/ue ] u/ua v/\:e ‘I‘/‘l‘° z
04000 Q000 G000 T§.00 Qe000 ©s000 04890 Ce000 0,000 0,000 0,000 ~6.50 0.000 04000 a.890 0.000
c.008 ©vqh ©0ahg =5+90 0.639 =—0.066 0,834  0.006 0.008 1.005 ©0.634 =6.50 0.629 =0.073 0.832 0.00§
©.009 1.026 0s655  ~5.90 0.654 —0.068 04826 0e006 0.009 1,017 0,640 ~G.50 ©0.636 -o0.072 0.829 o0.006
0.013 1.963 04693  —5.,60 0,690 ~0.,068 c.807  0.009 o.013 1,085 0.675 =6.40 0.671 =0.075 ©0.809 0,009
0e016 Te139 0,716 “5e20 0.713 =0.0h5 0«74 C.ol1 0.016 1,133 0.699 =6.00 0.695 =0.073 0.796 o.0IT
0e020 I.175 Ce734 ~4+90 0.731 —0.063 ©0.784 ©.014 0,020 1.16¢ 0.716 ~5.80 0.713 =0.073 0,785 0.014
0,02h I.226 0,758  =4.50 0.756 =0.060 0.769  0.0I9 0.026 1.219 0.740 =5.40 0.737 ™0.070  0.771 o.01g
0032 1.267 0,778  =4.20 04770 —0,057 ©0.757 0.034 6.032 | 1,260  0.759 —5.20 0.756 =0.069 0,759 0.033
04043 1.337 0.810 ~3.50 0,808 =0.045 ©0.737 0.033 0.043 | 1.339 0.790 —4.60 0.787 =o0.063 0.739 0.032
0.053 1.293 00834 —3.00 0.833 <-—0.044 0,730  0,04% 0.053 1.385 ©0.814 —4.10 0,812 =0.058 0.713 0,040
0.063 1ed42 0.855 —-3.350 0.854 =0.03% 0. 706 04049 0.063% Ie433 0.834 —3.60 0,832 =o0.052 o0.7009 0,048
0.073 1.486 0.B873 T2.10 0.873 ~0.032 0.694 0.058 0.073 1.476 0.851 ~3.30 0.850 =0.048 0.697 0.056
ow0fy 1,526 0,889  =1,70 0.889 =-0.026 0.682 0.066 c.083 1.516 0.867 ~2.Bo  0.866 =0.042 0.685 0.064
0,093 1.566 0995 “1e40 0s905 ™0.022 0.671 0.075 ©0.093 1.554 0.882 -2.50 0.882 =-0.038 0.674 0.073
0.103 1.A03  0.91I9 ~1.20 0,919 =0.0l9 ©0.660 0,084 0113 | 1.626 0,909 -2,00 0,908 =-0.,033 0.6534 0.091
0.113 1.640 04933 “1.,00 9.933 =0.016 0.6 50 0e093 0.133 t.bg2 0.933 =1.50 0.932 ~—0.024 04616 0.109
De133 Te704 0.956 “0.70 04956 =~0.012 04633 CeT1l3 0.153 1.752 0.953 =1.00 0.9§3 ~0.017 o.620 0.127
Del53 1757 ©0.975 T0a 40 0e975 0,007 04618 O.131 0.173 1.804 0.971 —o.60 04971 =0.010 0.606 0. 146
o.173 | 1e706  0.983  -0.30  0.988 0,005 0,608  o0.151 0.193 | 1.847 ©0.985 =0.30 0.9B5 ~0.005 0.594 0.16§
0193 1.819  0.596  =0,20  ©0.996 =0,003 0.602 ©el7I 0,213 1,876  ©0.654 —0.20 0.994 ~0.003 0.587 o.18%
Ca213 Tef29 ©.999 Te.10 CeQGlH “0.002 0+ 599 ©.190 0.333 1.89¢ 0.998 -0.10 0.998 =-o.003 0u5B83 0.208
©6.e233 832 1,000 0,00 fe000 0,009 2.598 ©.210 0.253 1.89% 1.000 -0.10 1,000 =0.002 0. 582 0,225
0e253 %33 1.000 o.00 I1.000 0,000 0e598 0230 0.2717 1.867 1.000 0.00 1.000 0.000 0,582 0.24%
B 1
B 16 9
4 % a/u, ] w/u v/u, 1‘/’1‘o Z 3 o q/lle 8 “/ue v/um T/To 2
24000 24000 04000 6,50 0.000 6.000 c.890 04000 0000 0.000 0. 000 —6,50 0.000 0,000 0890 0,000
aann’ Cen4 a.637 -ha50 0,632 =o0.072 0,835 0,006 0.008 T.005% c.630 —6,.50 0,626 =—0.071 0,832 04005
04000 1,016 0,648  =6.50 04644 —0.073 04829  0.006 0,009 1.013 0.634 =6.50 0.630 =0.072 0. 810 0,006
0.013 1,079 0,681 ~6.20 0,677 =0.074 0,811 04009 0.013 1.074 0.66% =6.20 0,661t =0,072 0,817 0.009
0,016 10123 0e703 —5e.90 04700 =—0.072 04798 0.011 0,016 t.121 0,688 -5.90 0,685 ~o0.071 04799 0.011
0,020 1,158 04721 =560 0.717 =0.070 0,788 0.014 0.020 1.158 ©,707%7 =5.70 0,703 =—0.070 0.788 a.014
0,026 10205 24743 ~5e30 0e740 ™0,069 0e775 0.019g 0,026 1.209 ©0.730 ~5e50 04727 =0.070 04774 6.018
0,032 10247 0.763 ~4490 0,760 —0,0635 0,763 00023 0.032 1.251 0.750 —5e20 04747 =—0.068 ce76b2 0,023
0,043 14317 04795 =4e30 0,793 —o0.060 0.742 0.032 0,043 1,323 04782 ~4+70 0.780 <-c.064 w741 0,031
0,053 14374 0.8ar1 -3.80 0e8r9 =0.054 0,726 0.040 0.057%3 1.381 0.807 ~4+20 0.805 =0.059 0u724 0,039
0,063 I1a425 o.B42 =3.20 0,841 -0.047 0.711 0,048 0,063 I+430 0.828 ~3.70 0.826 =-0.053 0.7310 0.047
0.073 14470 0.861 -2+ 80 0.860 —0.042 o.hnh 04057 0.073 1.472 0.845 =330 0.843 =0.049 0,698 0.055
0.083 I.510 04877 ~2.30 0.876 =~0.035% 0.637 c.065 0.083 1.5I2 0.861 —2.90 0.85¢ =0.044 0,686 0,064
04093 1.550 0.893 =2,00 0af892 =0.031 0.h758 0.074 0.093 I1.550 0.875 ~3.60 0.874 m0.040 0,678 0.072
0103 1.587 0eGO7 ~1.70 0.90f 0,027 0,665 0.083 QeI13 1.619 0.Q90T =2,00 0.900  =0,031 0a656 0,089
Oel13 1.h22 0.920 ~1450 Oep20 T0.024 0.655 C.0g2 0.133 1.684 0.924 ~1.50 0,924 ™=0.024 0,638 0s107
133 1,690 DeGLS —I.10 Ge045 —0.01f8 0e5137 C.110 0,153 1.744 ©.948 ~1.00 02944 “=0.016 os622 0126
04153 1,744 o.chs ~0.h0 o.0fhs =0.010 0,621 0.1279 04173 1.797 c.gb2 —o0.60 0.962 =—0.010 0,608 04144
0172 1.797 0.c71 ~0e40 0.081 ~0.007 o.603 C.148 0.193 1.843 0e977 =0, 30 0.977 0,005 0.596 0.164
0.TG3 1,330 0.CG2 -0 30 0.9¢2 ~0.005 0.599 0,168 0e2313 1.878 0,988 “6.10 0.988 ~o0.002 o0.586 0.183
24213 1.547 0.99°% ~0420 0.060 =0.003 0.505§ 0,188 ©e233 1.901 0,995 900 8.995% 8,000 0. 580 04203
04233 1,353 I.an0 0L IO I.000 =0,002 0.597 0,208 ©.253 1.912 0.998 0400 0.998 0.000 0,578 04223
0.253 1.254 1,000 000 1.060 0,000 04567 0,227 04273 1.917 1.000 0400 1,000 0.000 04576 0.243
: 0,297 1.018 1,000 0e00 1.000 04000 0. 576 0,263

TABLE 3—-continued.
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B2

B2
Z ] o, B v/, v/u, T/, z z u AR B u/a_ v/u, /T, 2
04000 | 04000 0,000 6430 ©.000 06.000 04,860 6.000 ©-000 | ©.000  ©0.000  “—§.I10 04000 0.000 0.890  0.000
. ~5e . -0 . 848 0.005
0.008 | 0,996 04624 =6.30 04631 =0.069 0.834 0.00§ 0.008 [ 0,948 ©0.599 510 04597 =0.053 ©
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04009 0912 0.584 ~1.60 0.584 =0.016 0. 857 0,006 0.008 0,862 e 563 0. 10 0.562 04001 0.871 0.005%
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0e203 I.599 0. 8g9 =100 0.+899 +—o.0I6 0.662 o.160 0e193 I.504 0.872 -0, 80 04372 =~0.013 0.689 Oe150
0a223 14557 0. 897 ~-0.70 0.897 ~o0.0I1 Y24 0.176
0.233 1.662 O.922 ~0. 80 049233 =0.013 0e644 ©.187
04263 YTe72I 0e943 “0450 0943 =0.008 0.628 ©e2T4 | 04253 T.628 [1%-3 11 =0.50 0.919 *~0,008 0654 04203
©.203 1775 Cegb1 ~0e30 04961 ~040035 0613 0e2343 | ©0.383 1.682 04930 ~04 30 04939 =0.,00% 0e639 0.230
0e323 1. 820 c.976 =G.20 04976 ~04003 c.601 Ce271 0e3I3 1.734 0.958 “0.20 00958 0,001 0ub24 Ce258
0353 I.858 0.988 =810 0.988 <«o.002 0591 De300 | 0e343 1779 0e73 —0e.10 0.973 <0.002 0613 0,287
04373 1,818 0,986 0400 04986 0000 0.602 e 31H
ce383 1.88x 04995 ~0a.10 9e995 =0.002 0. 586 0330
0e413 1.893 04999 -0.10 0.999 =0.,002 04583 o.360 | oe403 Ie846 04995 0,10 04995 0.002 04595 041246
0a443 1.897 1.000 0.00 T.000 0,000 0.582 04390 Ce433 I.858 Te299 0. 10 04999 ©.n02 0e502 04375
0.473 14897 T.000 Ce00 1,000 0,000 0,581 0e420 | 0463 1.862 1.000 os10 Ien0O 0.002 ©.590 ©.405
00493 1.863 I.000 c.00 1.000 0e.000 0. 590 04435
B 32
3 u o/ B v v/u /7, z B 3
0,000 0e000 04000 =1.40 0,000 0,000 0,890 0,000 g ¥ Q/“n 8 “/“e v/ue T/To z
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0.008 04894 0576 ~Ie40 0.576 =o0.o014 04862 0,005
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0e463 1.885 I.000 0.00 1.000 8i000 0e585 | 0.408 | 0,433 1.823 0.994 ©.00 0e504 0.000 0.601 0372
0,463 T1+834 0+998 c.00 0e508 0.000 0.598 04402
©+493 1.838 0.999 0e00 04909 8.000 Qe597 C.432
Oe§233 I.841 I1.700 0400 I.000 Gan00 04595 0442



R 35
Z M q/uﬂ B u/ua v/ue T/To z Z Pasy o/u, B W /e, T z
04000 0,000 0,500 3450 0,000 0.000 ©.890 0e000 04000 0,000 0,000 8e10 04000 04000 o4 890 0,000
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0.073 1.173 0.727 T.70 0.726 04022 0.784 04052 0+103 1.093 0.710 500 ©e707 0,062 c.807 0e075
0.103 T.251 0.764 1.00 0,763 0,013 0.762 04075 0.133 1,154 0.741 3¢90 0e739 0.050 6.790 0sn98
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0.373 1,767  ©up70 6.00 0,970 0,000 0,616 os310 0s403 1.620 0,948 0s10  0.248 0002 0. h5h 0330
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©.373 1.688 0.958 o.,00 ©.958 ©.000 0.637 0,308 Ges13 1.571 Cen4R o.10 ©e940 0.002 o ffin o.338
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0.016 04825 0557 6.50 0e554 0,063 ©,B880 0.0IL 0.01h 0.775 0.537 9.00 04531 0,084 c.fing 0.211
0.020 | ou850 o0.573 6.40 0,568 o0.064 0,874 o.o0I4 0,030 | 0,706  0.5%0 8.00 ©0.544 0.085  0.837 o0.014
Ce02h 04883 05932 6430 ©0.5388 0,064 0.86% 0.018 0.026 0.828 0.569 8,70 0e563 a,n86 0.8R0 0.018
0.032 0e9l2 c.608 6.00 0,605 0.064 0,857 0.022 0.032 o.850 0. 583 B. 50 ©.576 0.n84 0.B74 0.0273
0.04%3 0e9SS c.632 Ss60 0.629 0,062 0. 846 0,030 Ven§3 c.919 a.b273 B.oo 0.A17 0,087 0.85% 0.038
0.073 1.049 0.684 4e40 04682 0.052 0,830 0,052 04083 0+390 0664 6e00 0.n59 o.0l0 04815 0.0ha
o.103 | 1.120 o.721 3,50 0,720 0.044 0.800 0.075§ 0e113 1e046  0.60§ 6,00 0,461  0.273  Oe.821 0.0133
04133 T1.183 0753 2.60 0.752 0,034 0.73t 0,099 0e143 1,099 0.723 5.1 0,720 0.064 0. 806 0,106
0e163 1.245% 0e783 1.90 04783 0.026 0.763 0.123 0.173 I.150 0e750 Ae20 0.745% 0.05%5 0.791 Ca130
0.193 1,303 0,811 1.30 o.810 0.018 0e747 0e147 0.203 1.200 0,776 3030 0.774 0,045 04776 ca154
0.223 T.360 0,837 0490 0.837 0.013 0.730 0.173 0.233 1.249 o. 800 2450 04799 04035 0.762 04173
0.253 1.416  0.861 0.60 0.861 0.009 0.714 0.197 CEELE 1,30k 0.822 1.00  0.822 0.027  ©.749 ©.202
0.283 I«4H9 0,884 0. 40 0.884 04006 0,699 0.23273 042973 1.343 0.845 I.30 0. 844 GenIO 0e735 0e220
06313 I.521 0,906 0420 04906 0.0073 0,684 0,250 ow323 14391 0. 866 0. 90 0. 866 04214 04721 06254
04343 | 1.570  ©0.935 0.10 0.925 0.003 0.670 0.277 0.353 |¥.439 0.888 o.h0  0.887 o0,p00p 0.707  0.231
04373 1,615  0.643 0.00  0.043 04000 0,657 04305 0.383 1485  0.907 0.40  ©.007 0,006 0.%504 ©,308
04403 1.650 o.gho 0410 a.960 0.002 0u645 04333 0. 413 1.529 0.92%6 0,20 0e92h 0.003 0.582 ©.135
0e433 1.608 0,974 010 ©.974 04002 0.634 04363 0ed43 1571 0.043% 0,00 0,043 0.000 0.h70 0.3h3
0.463 1,728 0.585 0.00 8.98% Ce000 0.626 0.392 04473 T«h11 0¢959 =0,10 0,954 T0,002 0.h53 0+301
00493 I.750 ©.9g2 0.00 0.992 Q4000 debh20 ce42l 04503 14647 0e072 —0.10 0,972 =0.002 0,648 0,430
0.523 1.762  0.997 0400 04907 04000 04517  Ge4SI 0.563 |1.606  ©0.091  ~0,I0 0,991 =0.902  0.535  0.479
0.553 | 14768 04999 0.00  0.999 ©.000 0.615 0,481 0,623 [I.716  ©0.998 =041  0.798 ~0.002  0.529  0.539
0,583 I.771 1.000 0.00 1.000 0e000 0.A15 0e§IT 0.h87 1.720 1.000 0.00 I.000 Ce 000 nebh2Y Ce590
0643 1.772 1,000 0.00 T.000 0,000 0,614 04571

TABLE 3—continued.
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Z B4r y 9/ g v v/u_ /T, 4 z Baz M o/u ] ufu, v/, L% z
04000 |%.000 o©.000 6420 04000 0.000 0.890 04000 | 02000 | 0,000 0,000 4+60  c.000 000  0.8%g0 0,000
0,008 | 04735 0a514 6.30 0.511 04056 0,003 0,006 | 0,008 |o0.813 ©0.554 460 0.552 0.044 0.883 0,006
0.009 | 0.738 o.516 6420  0.5I3 040356 0.0903 0,006 | 0,009 |[0.817 ©0.557 460 04555  0.045 0.882 0,006
0.013 | 0756 0,537 6.20 0.524 0,057 0,897 o0.009 | 0,013 |0.823 o.572 4460 04570  0.046 0,876 c.o009
o.018 | 0.783  0.544 6.40 0e540 0,061 0.89r 0.01r | 0.016 ] 0.873 o.589 4460  0.583  0.047 ©0.868  o,011
Qa020 0. 805 04558 6.50 0. 554 0.063 0.885 0s0I4 | ©s020. | 0,898 c.604 470 0.603 0.049 0. 861 0,014
0e026 0.833 G575 6460 c.571 04066 ©.878 0,018 | 0,026 ©.927 o.fiz1 4480 0.619 04052 048353 0,018
6.032 0.854 0.538 G.70 0. 584 C.06g 04873 ©e023 | 00032 0.953 0.635% 4.90 0,633 04054 0,846 6.023
0.053 | 0.018 o0.635 6450  0.521 0,071 0,856 0,038 | 0.053 | 1.017 0.672 4+90 0,669 0.057 0.825 o0.038
0.083 | 0,983 04663 6.00 04659 0,069 0,838 ©0.060 | 0,083 |1.0B0 o.70% 4e70  0.703  0.0§8 0.81r o.ofx
013 1.037 0,693 5e30 0.690 Qe064 0,823 0,083 | 0.113 TeI31 04732 430 0.730 9.055 0.736 0.084
0eI43 T.084 Q.719 4+50 717 0.056 0. 810 04106 04153 Te1901 0,763 3460 0,761 0,048 0.779 0.116
0e173 TeI3X 0u744 370 0.T742 04048 0. 706 04130 04193 I.248 Ge790 2490 0.78% 0.040 0,763 0.148
0e203 Te178 0,768 3400 0,767 0a040 04783 0.154 | 90233 T.303 0.817 24320 ©0.816 0,031 0.746 0,181
0.233 14233 04790 2440 0.790 0,031 0.770 04178 | 04273 T.360 0,843 I1.70  ©0.842 0,025 0.730 0.214
04263 T.268 0.812 1490 0,813 0,027 ©.757 0,203 | 0.313 14416 0,868 1.20 04867 0,018 0.71L4 0s249
©e393 T.314 0e835 I.40 0,834 0,020 04743 ©s229 02353 1.472 0.892 0ego 0e8g1 Ce0I4 0e6g8 0.284
04323 | 14361 0,856 1400 04856 0,015 04730 0.254 | 9393 | fe535 0.9I4 0.50  0.914 0,008 0,683 o.320
06353 T+405 0. 876 oe60 0,876 0.009 Ce717 0.280 Ge433 1577 0.9135 Oe 40 0e935 04007 0.668 0.356
0.383 14448  ©0.893 0230 04895 04005  6.704 0.307 | ©e473 1,627 ©.954 0e20 04954 04003 0.654  0e394
Ge413 Te491 Oegl4 0o 20 0egt4 0,003 0,692 04334 04513 1.66g C.970 0.10 0e070 0,002 ceb4z 0e432
0e443 | 14532 0.3 .10  0.931 04002 0,681 04362 | 0e§53 14704  0.983 0,00  0.083 0,000 0.632 04471
0e473 I.571 Bu047 .00 0947 04000 6e670 04390 0.593 1,728 0.9G2 0400 0.992 04000 0.626 Ce5I0
0u503 1.807 [ PY-1:34 ~0.20 0.96I =—0.003 Se6359 04418 0.633 Is742 ©e997 000 0.907 0s000 0.622 e 550
0,567 T.662 0.983 =0sI0 0.983 =0,002 0,644 0. 477 0.693 1.749 04999 0.00 04099 0000 G.f20 c.610
0,623 1.691 0,994  =0.I0 0,994 =0.002 0,636 0,536 | 04753 I.752 1.000 0.00 I.000 0.000 0.620 ©.670
0.683 T«706 0¢999 =010 04999 =0.002 0.632 0e50%
©s743 1.708 14000 0400 14000 04000 0.531 0.653

r B4t y o/u, 8 wu, v/u, /T, Z
0.000 Q.0Q00 0.000 6.40 0.000 0.000 0. 890 0,000 B b4k

v/u 2
0008 0.730 0e513 6440 0510 Ce057 0e904 0,006 & i q/ue f “/“B 7/ (] T/T"
0.009 |o0.733 o0.515 6440 04§52 04057 0,903 0.006 | 5,000 ]0.000 0.000 1.00 04000 0,000 0.8Q0  ©6.060
©.013 0.756 04529 6e40 0,526 0.059 ©.897 0,009
0.016 | 0.780  o©0.545 6e50  0.541 0.062  0.897 o0.011 | 0,008 |0.866 ©0.577 1.90  ©0.577% 0,019 ©0.870  0.006
0.020 ce801 0e558 6.50 0.554 '0.063 04886 0.0I4 0,009 c.870 ©e579 1.90 0e576 0.019 0.869 04006
0,013 0. 806 0e594 2410 0593 0e.022 04862 04009
04036 0.830 0e575 6.50 Ca571 0.06% 0.879 0,018 C.016 0.930 0.613 24 30 04613 B.025 0.853 0,011
0.032 0.853 0.589 6,50 0.58% 0.067 0.873 ©c.023 6.020 ©.957 0,638 3. 40 0.628 0.026 0,845 0.014
0e053 CegIg 0.628 6440 0,624 0eG70 0855 0,038
©.083 veg87 0667 5490 0664 0e069 ae 837 0,061 0026 0.991 0.647 2260 0a646 0,029 0. 836 0,018
0113 1.042 0.6983 5e20 0.69%5 04063 0823 0.084 0.032 1.020 0,663 z. Bo 0.662 c.032 0.828 0.027
04053 1.096 0.703 310 o.702 0.038 0. 806 04038
0at43 I.091 ©a724 4450 0.722 0.057 ©.808 0.107 a.083 T.16§ 04738 3620 047137 os04I 04787 Q.06 1
Out73 Ia137 Q749 3470 CeT747 0,048 0.795 0.13I GeIly I.215 0.763 310 0.761 0,041 ow772 0.08¢
©.203 1.18a 0,772 3400 0. 771 ©.040 0.782 0.155
0.233 I.227 0,795 2430 ©e795 0.033 0.768 0.179 ow1§3 Te27§ 0791 2.70 04700 0,037 0755 CelIl7
0263 1.274 0.818 1.30 0.818 ©0.0236 ©e?755 Dea04 0a193 Ta330 0. 816 2e10 04316 0,030 0.739 0149
0e232 1.386 0. 841 1.60 04841 0e023 0.723 0.182
©e293 1.318 o.839 Te30 ce839 0.0I9 Ce742 ©e230 0.273 Te441 0.863% 1.20 0. 865 0,018 0.706 0s21H
.323 1.363 ©. 860 CeQO 04860 c.014 Ca729 0.256 0e313 1.497 0,889 0.90 0.889 0.014 o.figo 0u231
0e353 Ie406 o.880 0«60 0.880 04,000 0.717 0ez282
0383 Te450 0.899 0u30 0.899 0s00§ Te704 04309 04353 I.550 0egI0 o.60 0.010 0.010 0.675 c.287
Ve413 T1.493 0.918 e l0 c.918 0.002 0.692 Ge336 ©4393 1.603 04931 0440 0931 0006 0.661 04323
0e433 1652 04049 0420 0.0405 0.003 0.647 0.361
02443 1.533 04935 0,00 0.938 9.000 0,680 0.364 04473 1.693 0.966 Q.10 0,966 0.002 0.634 04399
9473 1.573 0e95t ~0.10 0.95L ~0,002 0. hfig 0e393 0e5I3 1.738 0.980 0.00 o.980 0.000 o.f24 0e437
0,503 I.608 cu9by —0s %0 0,965 =o0.c002 0.659 0e430
0.563 1.662 0.9 86 ~0a.10 0.986 =0,002 0.644 0.479 0553 14767 0.090 as00 0.990 0,000 0.61E 0.47h
0623 1.68¢ 0.996 —C.l0 ©eggb - =0.003 0.637 0,528 04593 1.784 0.996 ~0s10 0.996 ~0.002 0.611 Oe5IS
0eb32 I.792 0.999 0.00 0.999 0,000 o.609 oe55h
©.683 1.698 1,000 0.00 Le000 04000 c.6f34 ©.598 oufg3 T.795 I.000 0.00 1.000 0,000 0.608 oLhIf
0743 1.609 1,000 0400 14000 04000 0eb34 0,658 -

% B4z X q/u.e [} u/u‘g v/u, /T, 3
o.000 | 0.000 0.000 5440 0,000 0,000 0.8g0  0.000
c.008 0.702 0499 Se40 04497 0.047 OegIO 0e006
0.009 | 0.709 o0.503 5440 04501 04047 0.909 0,006
04013 0.736 0e521 5e70 0.518 0.052 ©.902 0.009
0,016 0.761 s 537 5480 04534 0e0354 0,896 0,011
Ge020 0.784 0. 551 5«80 04548 0,056 0. 891 0,014
04026 0e814 04570 490 0.567 0.056 0.883 0.0kg
Q.032 0.838 0.585% 500 0,582 0,060 0.877 0,023
0,053 0490§ 0u635 5290 0e623 0.064 0. 859 0,038
0,083 04972 0.664 5«50 04661 0.064 ©0.841 0.061
o.113 1,025 0.604 5.00 c.6g2 0,061 04826 0,084
0,143 1.073 04731 4440 04719 0,055 0.813 04107
0.173 I.117 ©e745 3270 04743 0,048 0. 800 0.131
0e303 TeIBT 04768 3e10 0766 0e042 0.788 0a155
0233 I.206 G791 2.60 0w 790 0.03h 0.775 04180
0.2363 Ye249 0.812 2.00 0. 812 0.028 0.7h2 0.20§

0203 Ta29I 04833 1.50 04833 0.023 0.750 0.230
0e3233 1e334 0,854 Te20 ©.853 o.0r8 0.737 0e356
0+353 T4 376 6873 ©.90 0.873 0,014 0,725 0.282
04383 1e418 ©.8g93 c.60 0.892 04,009 0713 04309
0e413 14459 0.9T0 0440 ©049I0 04006 o0.702 04336
04443 T.498  0.027 0,20 04937 0.003 0.690 0e3h4
0. 473 14537 0.943 0,20 04943 0.003 0.679 0s392
0.503 1,573 0.958 0e10 0,658 c.002 0.669 0. 420
©e533 14604 0.971I 0400 0.e971 04000 0660 04449
C.563 1.631 0.982 0.00 0.982 04000 D653 0.478
O.B23 I.663 0e004 o.00 04994 d.000 0.644 04537
0.683 I.67% 0.999 0.00 0e 999 0.000 Oab4t 0597
0743 1.678 1,000 0,00 I.000 9a.000 0.640 0,657

TABLE 3—continued. B41-B44.
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C 12
z ¥ afu, B v/a, v/u, /7, z 4 % ofu [ wfu v/, /T, 2
C.000 Ge000 Ce000 —0.50, 0.000 04000 ©. 890 04000 | a,000 0.000 0,000 ~3. 80 0.000 0,000 0.8g90 0.000
0.008 te021 0.691 “0.50 0.691 =—0.006 04827 0.006 | 5,008 1,034 0.660 =3.80 0.658 ~0.044 0.B27 0.006
0.009 1.036 0.700 —0.50 GeJ00 —0.006 c.823 0.007 0.009 1.045 0.671 —-3.80 0,669 =—0.044 0.8ar 0,006
0.013 T.113 0e741 ~0.«50 CeT741 =0.006 0.802 0.030 | ov.013 1119 0e7009 “3+50 0.708 =0.043 0.800 0.009
0.016 | O% 454 0.769 ~Oe4O 04769 =0.00%§ 0,786 0.012 0.016 I.169 0.734 =3.30 02733 =—0.043 0.785 0e0I2
0.020 Te202 0.788 =0.30 0.788 ~0.004 0.776 0.016 0,020 t.209 0,754 =3.00 0.753 T0.039 0e774 ©.015
0,026 1e261 0.817 ~0e10 0.817 =o.001 0+759 0e027 0e026 1.26% 0.780 ~2.70 0e779 04037 04758 ©.0I9
0.032 1.310 0. 841 R £-] 0. 841 0.001 04748 c.026 04033 .34 0,803 —2.30 ©e8023 =0.032 04743 0,024
c.038 T+354 0,862 0420 0.862 c.003 0.732 0+03I | 0,038 1.359 0.823 ~2,00 0.823 =0.029 0.730 0.029
0.043 1,389 0.878 0.30 0.878 o0.005 0.7232 ©0.035| o.043 £.398 . 0,840 —1.60 0.840 =0.023 0.719  0.033
0,048 o425 0,854 Ce 40 0. 894 ©.006 0,711 Ce040 0.053 Te464 0,868 ~fs10 0.868 =0.017 04700 0,042
04053 1e452 0.006 04 40 04906 0.006 0.703 0.044 0,067 1.519 0.8g90 ~0, 80 0.850 =0,012 04682 0.050
0,063 I1.496 0,925 0. 40 0.92% 0.006 c.691 0,053 0.073 1.569 0,910 ~0.50 0,910 *“0,008 0.6%0 0,059
0.073 1.535 0e941 0430 0.941 0.00§ o.680 0.0673 0,083 1.614 0.937 =0, 40 0,927 =0.,006 0.657 0,068
0.083 14569 0.955 c.10 0,955 0,002 o.670 0.072 0.093 1.65¢ 0,943 ~0430 ©0.G43 =0.00} 0.646 0,078
0.093 1.596 0.966 0.10 0.966 0.002 0.663 0.082 | o.103 1.691 0.956 ~0.20 0,956 =0.003 0,626 0,087
0.103 1.618  0.975 0.00  0.975 0,000 0.656  0.06r | 0,133 | 1.721 04967 —0.10 04967 =—0.003 0.628  0.097
LTS § X1 1,636 0.982 0.00 o.982 0,000 o.65T o.IOT 0,133 1,769 0.983 0.00 0.983 0.000 0.615 0.116
0.133 1,661 0.992 0,00 0.992 0,000 0.644 O.121 0e153 I.798 0.993 o0.00 04993 ©.000 0.607 04136
0,153 1.6773 0.997 o.00 0.097 0.000 o.641 OuI4L 04173 T.812 0,998 010 0.998 0.002 04604 0.T5S
0.173 1.678 0.999 ~0.I0 0.999 =0.002 o.H40 Os161 0.153 1.817 0.959 0.10 G2 099 0,002 ve602 0e175
0.193 1.680  0.999 0.00  0.999 ©.000 0,639 0.181 | o,ar3 1.819 1.000 0.00 1,000 0,000 06602 0,195
0.213 1.682 1.000 0e00 I1.000 0.000 0.639 0e201
C 1
C 10 $
b u 3 2
Z M o/ [ w/u v/u 7/7 4 < u q/“e e W o vl T/To
f 8. e ° 04000 04000 0.000  ~Y.70 04000 0,000 0.8g90 0,000
04000 0,000 0.000  ~1.00 0,000 0.000 0. 890 0,000
0,008 1.024 Ceb53 —4+70 0.650 =0.053 04827 0.006
G.008 I.0z20 ©.676 “1.90 0.676 =«0.022 0,828 04006 ©.009 1.038 0.659 ~4.70 0,657 =0.054 0,823 0,006
0.009 T.046 0.690 -1.90 0,690 =0.023 0,821 0,007 0.013 I.708 0.695 ~4+40 0.693 =0,0853 04807 0.009
0,013 1.123 0731 ~1.80 04731 0,023 0.799 0.010 [ 0,016 I.159 0.731 ~4420 04719 =0.053 0.788 0,011
04016 1.173 0.757 ~1.60 0.756 =0.021 04784 0.013 04020 1.201 0.741 -3.80 04739 =Ce049 04776 0.014
0.020 T.214 04777 -1.40 04777 *“0.019 0.773 0.015§ :
0.026 1.260 0.768 —3a 40 04767 =0.046 04759 0.019
0,036 1.273 0. 806 -1.00 0.806 =0.014 04788 0e020 0.032 1,306 0.791 ~3400 04790 =0.041 0e745 0.024
0.032 T.321 0.829 =0.80 0.839 =0.012 0.¢741 04025 | 0,043 1.390 0,826 =2.30 04826 =0.033 0e731 0.033
0.038 | 1.366 0,849 «0.60 0,849 =0.009 0.738 0.030 | 0,057 [ 1,460 ©0.856 -1.70 ©0.856 -0.025 0,701 0,041
0,043 1,405 0.867 =0Ce40 0,867 —c.006 04717 0.03% 0,061 1.515 0.878 =120 0.878 =0.018 0s685 0,050
0,053 1,469 0.804 =0.10 0,894 —0.002 o.6g9 0,043
0.073 14567 0.899 =0.90 0.898 =-o.0r4 0,671 0.058
0,063 I.519 Ce915 .10 0.015 0.002 0.684 ©.053 0.083 T.614 0.916 -0.60 0.9I6 —0.0I0 00657 04067
0.0723 I.5613 0,933 0610 0.933 0,002 c.672 0,062 0.093 1.656 0.932 ~0.50 04932 =—0.,008 0,646 0.076
0.083 1.601 0.948 .00 0.948 0y 000 0,661 .07t 0.103 1.697 0.946 —0.40 0,946 —o0.007 0.6735 0,086
0e093 1.633 0.061 —0.10 0.561 —0.002 0.652 0.080 c.113 1.731 0.958 ~0.30 0.958 =—0,005% 0e635% 0,09%
0,103 1.660 0.971 =020 0,971 =0.003 0,645 0,090
0e133 1.787 0e977 ~0,10 04977 T0e002 o.610 0.114
Call 1.681 0.979 —0e20 0e079 =—0.003 0.619 Oe.100 0s153 I.824 0.950 0400 V.990 04000 a.600 04134
0.133 Te712 04990  =0.20 04990 ~0.,003 0.630 0.119 0.173 1.845 04996 o410 04906 0.002 04596 0e153
0.153 | 1.738  0.996  =o.10  ©0.996 =o0.002 0.626 0.139 | o,1535 | 1.854 0.999 0,10  0.900 0,002 0.93 04173
0el173 1,736 ©«999 0+00 0+G99 O«000 o.6ay4 0.159 0a213 1.857 1.000 0400 1.000 04000 0. 593 0153
0.191% T+734 0.998 0,00 0,998 0,000 0.624 0.+179
0.213 14739 1,000 c.00 1,000 0.000 04623 0.199g
C 14
C 11
z ] q/ua B u/ue v/us T/'x'° z
% ' q/ua B “/“e V/“e T/Ta 2 04000 0,000 04,000 —5e40 04000 0.000 0,890 0.000
0.000 0.000 0. 000 -3,60 0.000 0.000 0.8g90 0,000 0.008 1,012 046473 —Se40 0.640 =—0.060 0830 0,005
0009 1.029 0,653 ~5e40 0.649 —o0.061 0. 823 0,006
0,008 1.028 0.669 -2.60 0.668 =-o0.030 0,825 0,006 0s013 T.100 G.688 ~Se10 0,686 =o0.061 0. 8035 0.009
02009 1,050 0.681 —3,60 0.680 =0.031I 0,819 0,006 0.016 1.148 0s712 -4.R0 0.709 =0.,060 0.702 0.01T
04013 T.129 Oe.721 ~2.50 0s721 =0,031 0797 04009 0020 I.186 0.730 “a.50 0.728 =0.0§7 0.781 0.014
0.016 I.180 04747 —=2420 0.746 <—0.029 0.782 0,013
04020 Te220 0.767 —~2,00 0.766 +—0,027 04771 C.0I§ 0,026 14240 04756 =420 0s754 04055 0.76% Ce0IQ
0032 1.286 0e777 —3.80 0u776 —0.052 0.751 0.024
0.036 1.278 0e794 ~1.60 Ca794 =0.022 Cu.754 0.020 0,043 1.364 0.812 =13.00 04811 ~0.042 ©s729 0.032
0.033 1.333 0,820 ~Te30 0.820 ~o.o019 0,738 0,038 04053 1.429 0.839  —3.40 0.839 =0.035 o.710 0.040
0.038 I.373 04837 “1.00 0.837 =o.01§ 04726 ©.030 0,067 14485 00863 ~I.90 0.862 =-0.029 0.694 0.049
0.043 L.414 0.85% ~0.80 0.855 -—o.012 0e714 0,034
©e048 | 14447 0.869 ~0.60 0.869 =0.,009 0.705 0.038 | 5,073 |1.537 ©0.883 ~r.50 ©0.883 =0,023 0.679 0.05§7
04087 1.586 0.g02 ~Te20 04902 =0,0I9 0.66¢ 0.066
04053 1.470 0.883 =04 40 0.883 =0.006 04696 0.042 04093 1,611 0.919 “0.50 0.Gl9 =0,0I4 0.652 0.07%
c.063 fe533 O»g05 —0. 30 0+905 =0,003 0.680 0.051 0.103 1.672 0,933 ~0.60 0s933 —0.0L0 0.641 c.084
0,073 | T.580  0.923 —0.J0 049233 "0.002 04667 0.060 | 5,113 [1.709 0.947 —0.40 0.947 =—0.007 ©0.631 0,093
0.083 1.622 04940 —0420 04940 —0,003 0.65% 0,070
0.093 1.658 0.953 “0420 0.953 =T0.003 0,645 0,079 0e133 1.774 0. 960 ~0.20 0.9b9 =0,003 0.614 0,112
0el153 1.820 0.984 0400 0.984 0,000 o.601 0,132
0.103 1,680 0,968 —0.20 0.065 =0.00% 0.637 0,089 0.173 1.840 0.093% 0.10 0,993 0.002 0e594 [ PR L3¢
0.113 1,716 0,974 ~0420 0.074 —04003 0.629 0,098 04193 te 862 0.997 0.10 0.997 0.002 0.501 0.171
CeI33 1.753 0.987 —0.20 0.987 -—o0.003 0.619 o.118 0,213 T. 866 0999 o.10 0.999 0.002 0. 589 0.191
0.153 T.774 0.995 =010 ©.995 T—0.002 0.614 0.137
0.173 1.784 0.998 =0, 10 0,998 ™o0,002 o.611 o.157 00233 1.868 0¢999 0.00 0.999 04,000 0. 5Bg 0.211
0e253 1.8%0 1.000 0400 1.000 04000 0.589 0e231
0,193 1.788 1,000 0¢00 1,000 0.000 o.610 0.177
0e21] 1.78¢9 1.000 0.00 1.000 0.000 o.610 0.197

TABLE 3—continued.
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C14-C19.

C 14 c17
4 M o B v/, v/u, /T, 2 % -4 q/‘le B “/“e V/‘-‘e 2
0e000 ©.000 0,000 5.0 04000 0e000 0. 800 0.000 | 4,000 0.000 0,000 “5e30 0,000 0.000 G.000
Qe008 I.007 o.figr ~5.60 0.638 ~0,063 0.831 0005 | 5,008 0.998 0.b22 -5.30 0 h1G —0.,087 0,837 0.005
04009 t.032 0.f4n ~5+60 0.646  ~0.063 0.827 0.006 | 0,009 1,001 04628 ~5.30 0e625 ~0.058 0.533 0.008
Oe013 1,088 0,683 ~5e30 0,680 ~0.063 0. 809 04009 | 6,013 1.06§ 0,661 =5420 0.658 =0.0f0 0.815% 0.00G
0u016 I.134 0.705 =5.00 0.703 m0.061 0.796 Qs0LL | g,016 1.110 0.6384 —4.90 0,681 -0.058 0.802 o.olf
0.0320 Tel71 724 =4+ 80 0,721 =—0.061 0.785 0,014 | 0,020 1146 c.701 —4e70 0sf59 =0.057 0e792 Q.01 4
0026 | T4236  0.750  —4430  0.748 =0.056  0.769  0.019 | g,025% 1.197 047236 ~4440 04724 0,055 04777  0.01E
0.032 Ta274 0.773 —3.90 0«77 =0.053 04755 04023 | 6,032 1.241 0,746 —4420 04744 —O.05§ 0.7 5 c.023
0.043 1.354 0,808 =3eI0 0,807 =0.044 0.733 0.032 0,043 T1.318 0.781 =370 Ce779 90,050 0e742 0031
0.053 1.4318 04836 -2.40  0.835 =05.035 04713 04040 | s,053 1.370 ©0.807 ~3.30 0.806 =0.046  0.724 0.039
0.061 Ted74 0.850 ~2.00 0.858 -o0.030 0.697 ©e049 | 0,063 14433 00830 -2.80 0.829 =-0.041 0.709 0,047
0.073 1,526 04879  -I.50 0.879 =0.023 0.682 0,057 | o.073 14478 0,848  =2.50 04047 =0.037 0.60h  0.055
0.083 1e574 0.8g8 ~I.20 c«898 ~0.0Ig G.669 Ce0b6 0,083 te§22 0,865 ~2420 0,865 =0.033 0,683 0,064
0.003 I.fh20 0.91% —l.00 04915 =0.015 0.H55 04075 | 0,093 1.564 0.882 -1.00 0. BRI  -D.029 0.h7I 0.072
0.103 1.661 04930 ~0.70 ©a930 ™0.0II 0.644 0e084 o103 1,604 0. 80A ~1.60 0,896 =0.02% 0.bf0 0,081
EER ] 1.699 044 ~0.60 Qe544 ™O.0I0 0.634 Q4093 | o.rxy r.642 0.010 ~1.730 0.010 =0,021 0,650 0.000
04133 1a765 0,967  =0.30 04967 =0.005 0.A16 04112 | g,133 I.714 0.936 —0.00 04036 =—0.015 ©.6130 0.103
0153 1.814 0,983 ~o.ro  0.983 =0.002  ©0.603 04131 | 0,153 14779 04057 ~0.50 0,057 =—0.008 o.61z 0.126
04173 1.%43 0.992 .00 0.992 6,000 04595 ©.151 | 0,173 I.833 0.075 “0420 0,075 T0.003 o.508 0e145
04193 1.859 0egg7 0«00 0.997 0.000 0s59I 0,171 0,193 1.874 0.083 —C.T0 0,085 ~o0.002 0.587 0.165
0a213 1.863 0e999 o.00 0.9GQ Q«000 0,590 0sI9L | 0,213 1.898 0.995 0.00 0ecOf 0,000 ces5dr 0e1ng
0v233 14867 1,000 0.00 Is000 04000 04589 Oe211 0,233 1,010 cennn 0en0Q 009G 04000 0.578 0.20%

0253 Ia915% I.000 C.00 I.000 Qe 00O Ce577 Ce22§
0.273 Te914 1.000 0.00 r.000 0,000 0a577 0.245%
C 15
‘ o8

Z e q/ue [ u/ue v/up /T H1 c1a
04000 0.000 0,000 ~5.90 0,000 0,000 6.890 0.000 ’

* 5-9 4 4 AN &} u/u_ v/u /T, 4
0.008 Le004 0.634 ~5.90 0.631 =-o0,065 0.832 04005 | 5,000 0,000 0.000 ~5s20 0.000 0.000 o, fgo 0,000
84009 1.033 o.650 =5.90 0e646 =0.067 oeB24 0,000
0.01%3 1+009 0,683 =35, 80 0.680 ~c.069 6. 806 0,000 6.008 04075 0.614 -5.20 0,612  —0.05R 0. %40 0,005
0.016 IeI45 04706 =5,50 0,703 =0.068  0.792  0.0Il | 5,000 |0.008 0.626 -5.20 0,623 =—0.057 04834 0006
0.020 I.180 0e723 —5.20 0,720 —0.066 0.782 Q.04 0.013 Tenhr 04659 ~5.00 0,656 —0.,057 0. RLE 0,009

0,016 T.1C3 0.680 =480 0.678 ~0.057 0. 804 0.011
ow026 T.228 C.746 ~4+90 0.743 ~—0.0064 0e768 0e019 | 0,020 1.137 0.666 —4.60 0694 ~0.056 04765 0.014
0.032 I.271 0,766 ~4.50 04763 =0.060 04756 ©.023
0043 I.348 0. 800 ~3e70 0,798 =0.052 0«733 04032 | 5,026 1.183 0.719 —4.40 0.717 =0.055§ 0.75L 0,010

0.053 Tagl2 04827 —3e10 0.826 ~-o.045 0e715 0049 | 5,032 I.224 0,738 —4e30 0.736  —0.0355 0.6 0.023

0.063 Te466 ce849 ~2+50 0e849 ~0.0137 04699 0,048 0.047% 1.292 0.769 ~%e00 0,767 =0.052 De750 D.031
: 0.05% 1352 04795 ~3.60 0.704 =04050 0.722 0,039
0+073 I.517 0.870 ~2s.10 0,869 ~o0,032 0.685 04057 | 0.063 1.405 0.817 —3.20 0.RIE  ~0.046 0,717 04047
o.083 I1.564 ©.888 ~1.70 0,838 =~0.026 0e67E 0.0635
C.093 1.609 O.q0j5 “Ie4o Ceg04 “~0.023 0.659 0+074 { 0,072 Tez51 0. 836 —2. R0 0.835 -—0.041 c.704 0.055
0.103 1.651 0,920 =120 Ba920 ~0.0IQ o.647 0.033 0.087 Ted4a4 0. 854 2,450 0,853 ~0.037 0. RgL o.063
04113 1.6G0 0.934 ~1.00 04934 =-0.016 0,635 04092 | a,093 Te§53% 64370 =2.730 0.869 =0.035% o.hBo 0.072
0.3 1a612 0. 898 ~1.80 -0.02" 0.hgS 2,030
0133 1.761 0.958 0. 50 0.958 =—o0.008 0.617 Oefil lo,133 1.682 0.024 ~1.30 ~0.021 a.f39 0.107
0.¥53 1.818 0.977 -0, 30 0.977 =0.005 0,602 0. 130 )
0e«173 14856 ©+990 —0.10 0990 —0.002 ©.592 0e149 | 5,153 1746 04046 =0, %0 ~0.01% 0.h21 0.125
04193 1877 0.966 —0.I0 0,996 —o.002 0,587 0,169 0,173 1.%04 0,065 ~a.¢0 o ~0.007 0+h0A 0.144
©a213 1.836 04999 0.00 0999 04000 0.584 0:189 | 5,193 1.853 0.986 —0.20 0,980 —n.003 0.59% o 183
04213 1. 389 [T, 34 ~0e20 0s9gI  ~0,003 0e5hig 0.183
0.233 [1.839 r1.000 0,00 1,000 0,000 0.584 04209 | 0,233 |1.908 o.op7 0.00  0.007 0,000 04570  0.202
0.253 1.890 14000 0.00 r.000 0.000 04583 ©0e229 )
0253 14918 Te000 0,00 1.000 0eC0O 0.577 Cs222
04273 TeQ17 1.000 0.00 1.000 0,000 04576 0e242
C 16
z M >
AN B v/, v/u, /T, Z C 19
.0,000 0.000 0,000  =5.90 04000 0,000 04890 0.000

. . ’ s . . : z ¥ o/, 8 wu_ v, 1T 2
6.008 f.009 04633 ~5e90 0.629 =o.065 0.831 0+005 | 5,000 04000 c.000 ~5.00 0,000 0.000 o Rgo 0.000
Ta009 1.033 0,645 ~5.90 0eb42 —0.066 0.824 c.006
Q.013 r.096 0.677 =5.60 0.674 =-0,066 0. 806 ©.009 | 5,003 0.960 c.hof —5.00 0,604 =~0.057% c.?44 0.005%
0016 I.139 0.698 <5420 0.695 —0.063 0e794 o.011 ©.009 0,088 0.f31 ~5.00 0.615 —0.0354 ©.337 0.00fk
0.020 Te174 Qe715 ~“5.00 0.712 =—0.062 0.784 94014 | 0,013 Teoaq 0.650 —-3.70 0,647 =0.05% PEPS G.009

0.01f 1.0%2 [ B ~4+50 0.668 =o0.053 Qe RIC Oe0IT
0.026 Te224 ©+730 ~4.70 0.736 =006 0.769 0.013 | 5,020 T.T1%§ 0.,ABA —4+40 0,684 =-0.053 c.fol 0.014
0.032 I.260 04753 ~4e40 0s756 —0.058 0757 0,021
©e043 1339 @«790 3«90 04789 —0.054 0.7368 C:022 | 0,026 1.161 0.70%8 ~4e20 0,706 —G.052 0.788 0.018
©.053 Te 402 o.317 “3e30 04816 -—0.047 0.718 04039 | 6,032 I.201 0.727 ~44T0 0.725 "0.05z 0.776 o.cz2
0,063 11,456  o.839 -2.80 ©0.838 -o.o4r  0.702  0.048 | 0,045 1.270  ©6.75a : 04757 =0,05¢ 04756  0.031
0.053 14329 04785 0e784 =0.047 0.73% 0.CG
0.073 I.505 0.859 —-2.40 0.858 -0.036 0.688 0.056 0,063 1,381 0.807 G.R06  —0,044 0.724 EYPTS
0,083 i.551 0.877 =2.10 0.876 =0,032 0.675 Cl.064
©s0093 1595 0.893 “1.70 0.893 =o0.026 0.663 04073 | 0,077 1.426 04826 0.f25 —0.040 0,711 0.054
0.103 1.637 osgoB —1.40 94908 —0.022 0.651 0.082 ©0.083 1.469 0.843 0.843 =0.017 0.fhga c.063
BeIIj 1.676 0.923 ~I.20 0.922 “—040I9 0.640 0.001 0,003 1,509 04850 a 0.687 ©.071
CeT13 1.586 0. 830 0.hh 0,088
0.133 I.730 0.048 -—0.80 0.948 =0.013 c.620 0.109 | 0,133 1.656 0.014 0.6 46 0.106
04153 1.811 0.5A8 ~0.40 0.9H8 —0.007 cefi0g 0.128 ’
0e173 1.860  0.98; ~o.10 ©.984 —0.002 ©v 591 OsI47 | 6.153 Ie721 0.937 =1.00 0,628 0.124
0a103 1.893 0eGG4 0,10 04004 0,002 045833 0,107 04173 1.780 0,057 ~0.60 0,612 0.142
o.213 1.908  0.9909 0.00 0.806  0.000 04579 ©.137 | 0,193 1.832 ©.074  —0.30 0uv5gS 04161
0.213 1.872 0.058h =0.20 0. 583 0,181
0.233 1.913 1,000 Cel0 1.000 0.002 0.577 0.207 0.233 1.898 0.604 To.r0 ©.551 C.200
0.25% 1,913 1.000 .00 I.000 Q.000 04577 0.227 * ’
04253 I.512 ©.998 C400 0.578 0.220
04277 1.916 1.000 0.00 ©.577 0.240
042973 1.918 I.000 0.00 04576 0.260



C 20
Z M q/“e 8 u/ua v/u, /T, Z % '4 ql/ua B A v/u, /T, Z
©.000 5.000 6.000 —4eg0 0000 04000 0. 890 0.000 | 00000 04000 0.000 ~3e50 0,000 0,000 o.890 6.000
- - 0.008 04932 ©e590 ~3450 0e589 =0.036 c.852 0,005
2'222 :'gg; g:zgé _::j: Z:g?g _g:gzg :'24; Z:g:g 04009 04952 o.601 -3 50 0,600 =0.037 0.847 04006
0'023 1'037 0.646 -4.7%0 0.644 “0.048 0'523 0.000 0,013 1.00R8 0631 “3e40 0.630 =0.,037 04831 0,009
0,016 | 1.076  0.hAF  —4.20 0664 —0,049 0,812  O.OLI 2'2;2 :'Zéf g‘ggé :3‘22 g'gg° :2'237 g’g:: g‘Z:I
0,020 1.106 0.681 -4s10 0.670 “0D.,049 o.fo3 0.014 - ° M 3 =007 =037 * sor4
- - 0.026 1.123 0.688 ~3e 10 0.687 T—o0.037 04799 0.018
g'zzz ;'igg 2'7:z _4'02 2'723 _2'249 2'732 Z'Z:B 0:032 I.160  ©0.707 —3.00 04706 =—0.037 ©0.788 0.022
o:ogg x:zsz o:;<o —i:;o o:;48 —o:o:g 0:362 o:o3§ 0043 rea1s 0+734 T2.99 0.733 T0.037 00771 0.030
6.053 .07 0_7%5 ~3450 0.774 —0.047 04745 0,038 0053 Te260 0757 ~20 80 0.756 =-0.037 0.756 0.038
04063 I.257 04707 =3420 04706 =0.044 ©0.73I 0.046 | ©*°73 [ 14353 ©e794  T2.40  0.794 T0.033  ©0.732  0.053
- - ©0.093 14426 0,835 —2.1I0 0.824 =0.030 0. 711X 0.06g
0.073 Te401 0.816 2.00 0.814 0.041 0,718 0,054
Q.11 1 0.852 ~1480 0.852 =—0.0 0.691 0.08h
04093 1,481 0,848 ~2,40 0.847 =—0,036 0.695 0.070 o.lsg l:g?g 0.8;7 160 0.8;7 —o.ozz 0.6?3 o104
0.113 1.255 0877 -x.go 0e877 =—0s.029 0.274 0,087 0.151 1.618 0. 899 ~1.30 0.895 =0.020 0.656 0u120
Q.133 T.f24 0.907% =1.f0 0,002 =—0.025 0. 658 0.10§ * N * - - o M
0.153 1.687 0.925 —3e20 64925 =0.01g 04637 0e123 | 9°F73 1.675 Gug20 I1.00 0.g20 0.016 04641 0,138
- - 0.193 1.730 040939 =0e70 04935 —0.0IL 0.626 o.156
0. 172 1.748 ©a046 [PEL-] 0.946 Q.013 a.b21 LT L IS
b - - «213 1,780 0.956 ~0Da450 0.956 =0,008 ©s612 0.174
0.193 1.803 0.964 050 0,964 0,008 0.606 o.160 0v213 1.825 6.970 .20 0,070 =0.00% 0u600 oviog
0+213 I'sz 0e979  TO.30  0.979 "0.005  0e594  O9.1791 , .7 |1.863 o0.982 -0.10  0.982 =-0.002 0.500 0.2I3
0422373 1.8% 0050 0.10 04900 ~0.,002 0e584 0.198 0.273 1. 800 0.990 0.00 0vag0 6,000 0.383 0nz33
04253 1.906 0. 006 =0.10 0.996 =0.002 0e579 0,218 4
0.293 r.908 0.966 0,00 9.996 0000 0e579 0252
04273 1.015 0e999 0,00 04990 Ge000 0e577 0.233
.o18 . . . 1T 04313 Teg17 0.999 o.10 9.999 0,002 0.576 ©e2373
0+291 | f.91 re0e0 0+00  1.000  0.000  ©.57 0.258 ce333 |[fe920 t.000 0400 1,000 0,000 0576  ©.392
04353 1.922 1,000 0400 1.000 0.000 04575 04312
(P34
C 23
Z M q/ua P \.l/\le v/, /T, 2
0,000 | 0,000  0.000 —4.10 04000 0,000 0.890 0,000 % " q/ue B “/"‘a V/“e T/Tu 2
6.008 0.945 04599 —4e10 0.597 =0.043 0. 848 0400 02000 04000 0.000 ~3e70 0.000 a.000 c.8g90 0.000
. . of . —4e —o. o8 .
2000 | ;a0 Si6Sh Thiee olehy Telcii olath  olcog |owo08 fow030 ousso  mg.7o  0.588 —o.038  0.25s  0.005
6,016 | 14061  0.659 ~3.00 0.657 —0.045 0.816 o.ori | 2*2°9 [©-950  e.hos  —3.70 °’2°4 =0.039 0,845  0.006
g - 0,013 1.016 0,635 —3e50 0.f34 —0.039 0.829 04009
0.020 [1.093 0.675 3480 0,674 =0.045 04807 0.0I4 | (1018 | 1.0§1 04653 ~3040 0a652 -0,038 '0sBIg 0,011
6.03h 1e137 0,607 -3.70 0,696 =0.045 6+794 o.o18 | @*02° 1.080 0.H668 =330 0.666 =0.038 o.811 G.0T4
. . . =3.6 . —0Ce . e
g_gzg :.;Z: g';:i _§.4§ g_;;g _Z.Z:i Z.;Sg Z_sz 04,026 fToI2T 0.688 —3+30 0.687 =0.038 041799 cs018
04053 I.201 0.769 —3.20 0,768 ~0.043%3 0. 750 0.038 0.038 i.190 ©s721 310 0e720 ~0.039 779 ©e027
o.oﬁé 1.7239 0.790 ~2.00 0.78a =o0.040 0,736 Ce046 Oe043 1.217 0-734 ~3.00 0,733 —0.038 0e773 ©.030
‘ i 0e0§3 1.267 0,757 ~2.90 Ce756 =0.038 04757 0.038
04073 T.39%1 0,808 -2, R0 0.807 =0.039 0,724 ©.054 0e073 Te3st 0794 . "3.50 04793 T0.035 0732 0053
. 458 . P —3.4 8 -0 . .
2 :23 : ?29 g 822 _3 ;2 2'323 _z 232 Z ZZ: : g;; 0.093 14435 0.828 ~2.30 0e825 —0.033 Ce711 0.0bg
out 3 I.S 4 0.894 “1.70 0.8 ,0'027 i 0‘104 6,113 |1.403  0.952 =—2.00 ©0.852 -0.030 0692  ©0.086
o:x;; 1:620 0:916 —1:70 o:g?g —o:ozx 0:645 o:xza ©-133 1556 0. 877 ~I.70 0-877  ~0.026 04574 oe103
v 0.153 1.616 0. 8599 ~I.40 04899 =0.023 0sh57 0eI30
0.173 1.718 04937 —f.00 0.937 =0.016 0.629 o.1q0 | ©*173 1.673 04520 ~1.10 0.9I9 “—0en1l PV o.138
0,193 1773 0e955 ~0.70 ©0e955 =0.0I2 C.H14 0.I58
- - 04193 I.728 0en30 =0, 30 0«30 T0L0I3 osh26 04156
g';;; ;'g:i Z'Zg: _z'zg 2'2;; _2'22; g'?;i g';g; 0.213 1.778 0,950 —0.60 0,956 =0.010 0,617 04174
N N N . ) . * ° 0.233 1.823 0.970 ~0.30 0,970 ~0.005§ ouho1 0.197%
0s253 1.889 0592 0.20 0.0 92 0,003 0.584 0e216 0.283 . 976 0.937 couto 0.987 -0.002 00587 0uz23
0.273 1.904 04997 —o. 10 0e90Q7 “—0.002 0.580 0,236 ©-293 I.905 0+996 o-00 0.996 0.000 0579 ©-352
0.2913 Te0T1 0.999 0.00 0.999 0,000 ©.578 0,256
. . . . . . 04323 1.915 0.999 0.00 0.999 0000 0w577 o.ad2
00313 |19ty reoeoowoo troco owcce ewsr ona76 | 013N \ITHL 2000 Glo ises  oiace  ouszh  elsis
t333 ° ° . : : 29 04383 1.919 1,000 0400 1,000 0.000 04570 0.342
C 22 C a4
% y AR B w/u, v/u, /T, 2z ‘ u o, 6 o/ “/a, 1/ 2
0.000 04000 0.000 ~3.70 0,000 ©0.000 0.890 0.000 | 0 PP, Sioo0 3o g0 o0 5. m00 o g0 52000
0,008 0s041 0. 505 ~2470 0,594 =0.,038 0.850 0,005
- - 8 0«n27 0.5838 ~1430 0.587 =0.034 00857 0.005
6,009 0.947 0.5990 1470 0,568 0,039 0. 848 c.006 | 000 - -
R R e st et St bl 0t s e A (s et e
o.0th 1'042 0'650 Z3.59 0'222 Co.040 0‘221 owort o:o!g t:037 0:646 —g.ro 0.6H45 -0:035 048273 D:Oll
os020 1-079 ©.667 3e40 o or 040 o. 811 o-or4 ©e020 1s070 0,663 =3.00 cehbhz  —04035 0edI4 0enI4
0,026 Is122 o.689 ~7e730 0,687 ~0.040 04799 c.018
. -3 «h ~0,03h .
0,032 1.1§0 04707 —3.20 0.706 -o.ogg 0.788 6.022 g'gzz ;':32 :':;i _g gg g 6§; _g ggs :::gf Z :f:
0e043 1210 04735 —3.00 0.734 —0.03 0771 0.030 . M - ° . " e b
. . - 04725 0. 776
0.053 1.27% 0,760 —2.R0 0.759 =—0.037 04755 0,038 2 323 ;'2?3 2 ;;Z _2'22 o ;jg -g 23: :.;Z; 2’332
0.07% T.361 0,798  ~3.50 0.798 =0.035 0.730  0.0§3 0'07§ 1-336 0'737 _2'30 0:787 _O:ng o737 o:ogj
0.093 I.436 0.830 ~2.10 o.829 =0.030 0.708 0.069
- - . . « 817 ~2e10 0.817 =0.030 0e71H 0.060
o.113 1.506 .88 1. 80 0. 857 0,027 0.688 0.086 | ©+°93 1.407 © - - E
5.133 |1.571  0.8B3  ~1.60 0.883 -06.025 0.669 ©0.103 Z';I3 ;';62 Z";gg _;.32 2.32; ~Z.Zf§ 2‘233 :.222
0e153 1.63%3 0. g0 ~1.30 0.006 =0.02I 0s652 04120 o.x33 !' 31 0.8 K _1' b 0.88 _0‘022 0.66 o.xx
0173 1.662 0.027 “1s00 0.926 =0.0IA 04630 0.138 o.xig x:zZB 0'92[ _1:30 0:71? _0'017 0:642 0'133
0.193 I.748 a.046b 0470 0.946 —0.01I2 G.b21 0.157 - _
I R B L DSt Il ISt v ot R S o LR
0-213 1'244 °-977 To.20 9+977 70-003 0593 0-195 0233 1.800 0,063 —0a50 0.962 —0.003 0.H07 0.192
0-253 1.878 0,088 o.00  ©0.038 0+ 000 o.ggﬂ Oe2I4 N Lh3 1.859 0.n81 -0.20 ©0.n81 =—0.003 0.591 oc.221
00273 1.001 0.065 o.10 0.995§ 0,002 c.580 0e234 6,293 1,897 0,097 -0.10 0e503 —0.002 ausitr 0.250
0s207 1.917% 0,008 0,10 0,098 04002 04577 0.254
6e3173 1.017 1.000 0.00 1,000 0,000 04576 0.274 3'323 :‘z;g ?'222 Z’gg ?'222 ::ggg Z'?;Z 3.232
04333 I.910 14000 0400 1.000 84000 0.576 0294 0:532 1:930 x:ooo o:oo I:OOO 0n 000 01576 0:240

TABLE 3—continued. C20-C24.
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€ as C 28
4 ¥ LA 8 v/, W/ B 7/ To Z 4 b4 g/ u, B /s u, v/u, /T, 2
0s000 [ £.000  0.000  ~32,10  G.000 0,000 0,890  0.000 0.000 | 0,000 0,000 +~2.60 0,000 0,000 0.890 ©0.000
cs008 0.9I9 0,585  ~3.10 0,584 -0.032 0.855 0.005 04008 0ego 0.578 =3.60 04578 o,
0009 | 04937  0e594  ™3eI0  Qa5g3 “0.032 0+851 04006 0.009 o.gtg o.ggz ~2460 o.gg: —o.gzg g:gzg g::gé
0.013 Ceg87y c.bat ~3e10 0.620 *~0.034 0.837 0,000 6.013 04953 0.606 —3.60 0.605 =0.037 0.846 0.009
0.016 I.030 0eb43 “3+00 0u643 —0.034 0e825 Os01t 04016 0.993 0,626 ~2440 04626 =0.026 0.835 0.011
0.020 T.061 0.659 ~2490 0.653 =0.033 0. 816 0.014 0.0z0 1,021 c.641 ~3430 04641 ~0.026 0.837 0,014
0e026 1,099 0.h7H =3.80 0,673 =0.0337 8.80% 0,018 0,026 Teo 0466 3. . -
0032 | Z.I33 04655  -2.70  0.894 -0.033 0.796 ©0.0a3 | oloil | 31037 o6y —aite  oiges —oreat  oroes  onoil
0.043 Te189 9722 ~2460 Ce731 *0.033 0:779: 0.030 0.043 Tet46 0e704 ™2.00 04704 "0.025 6.792 0.030
04053 | 1.238 . 0,745  =2.50  0e744 =0.033  0.765 04038 | 0,057 | r.1671 0.736 —z2.00 04725 +~0,025 04779 0,037
0.073 T.3I8 0.781 ~2420 ©.780 =os030 Ce742 0053 0,073 1,266 6.761 1,80 04760 =0.034 0.757 6.051
2:223 :‘386 g'g‘: _i'gz g'gig _°‘°32 Oe722 °'°g9 0e093 | 14333  0.790  ~1.70 ©0.790 ~0.023 0.738 0,068
3 *449 *S3 . <83 ©.02 ©e704  0.085 os113 | 1.390  0.81§5 ~1.50 0.8I5 =o.02l 0.7zt 0,084
CaX33 I.508 0. 860 =1.60 0.859 ~D.024 0e687 0e102 0.133 14446 04838 ~1,40 0,838 =0,0230 0.70% 0.100
0+153 | I.568 0,883 -1.40 0,883 =0.032 04670  0.119 | 0,153 | 1.500 ©0.860 =~1.30 o0.880 -0.018 0.600  0.117
©e173 | T+623  0.903  =7.30  0.903 T0.0Ig 0s655  0.136 ©¢173 [ Ta551 04880 ~1.10 0.830 =0.017 0.675 0.134
0.193 I.675  0eB32 =0.400 0.932 =0.0I4 Cu641 0s154 el 1.60 .8 0. . -
0213 | 11735 04939  =0.70  0.939 =0.0II 0637  0u173 | 51333 | ilea7  aveif  -oiBe  oigid —orerr  eieen  onii
©e233 Te771 0.955 ~0e 50 0s955 =0.008 293 ¥3 0.191 0e333 1.715 0.040 ~0450 0,939 =0,008 0.630 0.105
04263 T2833° 04975 "0.30 04975 —0.005 04508 o0.2l9 0.273 1.775 0s960  ~0430 04960 ~0,00% 0,613  ©0.224
04293 14878  ©0.989 =0.10 0.98y =—0.002 0.586 ©0.248 | 0,303 1,827 04977 —0410 04977 =0.002 0,600 0:253
02323 fa902 0.996 0u00 0eg996 o.000 0580 0.278 a. I.866 0.68 .
04353 | ts011  0.009 0400 04999 ©e000 0,578 0.308 o,gg; 1. 888 0.392 g.gg g:ggg g:::: g:gg: ::;?;
0e383 1914 I.,000 0u00 1.000 04000 9+ 577 0+338 04393 1.898 0.999 600 0.999 04000 6. 581 0.342
0e413 T.914 I.000 0.00 T.000 C.000 0577 04368 0.4233 T.901 1.000 6400 1,000 0.000 0.580 0.373
C 26 C 29
z ¥ o/u, 8 u/u vie, TP, 2 z ¥ o/ 8 W v, /T z
04000 0e000 0e000  *3.30 0,000 04000 0,890 0.000 04000 0,000 04000  ~1.40 0.000 0,000 o, 850 0,000
04,008 0«880 0e564  —3.30 0,563 =~0.032 0.866 0,005 6.008 0.876 - 0,566 ~1.40 0.566 -~0,014 04867 0,005
0w009 0.897 0e574 ~3e20 04573 0032 c.861 04506 0,009 0.891 0.574 ~1.40 0.574 =0.014 0.863 0.00h
0.013 0959 0.608 =24 80 0,607 =~04030 04845 0,009 0013 ©.939 o.601 ~1.40 0.601 ~0.0I§ 0.850 0.009
0.018 Ge097? 0.628 ~2.70 0.627 =0.030 0.834 0,011t 0,016 0.971 0.618 ~I.40 0,618 ~o.015 0.841 0.0I1
©s020 1,030 o645 ~2460 0eb44 =0.029 0.825% 0.014 2.020 44999 0.633 —Is40 0,633 ~0,015 04834 0e014
ce026 I.069 0.663 =3.50 c.664 —0.029 0.814 0.018 0s026 1.036 0,652 “~I.40 0.653 =0,016 0.823 0.018
0.032 I.103 0.682 “2.40 0.68r =o0.029 0. 804 0e033 0032 1.067 0.6A8 ~I.50 0.668 -o0,017 0,815 0.022
©.043 I.159 0.709 ~2«30 0709 —0,028 o.788 0,030 0043 I.I22 0,696 ~I.50 0,696 ~0.018 0.790 0.030
0.053 T.207 0.732  ~3.20 ©e732 =0.028 0.774 0e037 0.053% 14165 0.717 ~1.50 04717 =0.01g 0,786 0,037
0.073 T.286 0.769 =2.00 04768 =0.027 Ce751 C.053 Ce072 T.238 04752 ~Is40 0.751 =0.018 0,765 0.053
0,093 1.355% 0799 —I.80 0e79g ™0.02§ 0e731 04068 06093 1,302 0.781 ~Ie40 0.781 -o.019 0.747 0.068
O.TI3 14418 0.82% ~I.70 0.825 =0.024 0a71% 0,084 LTS3 £] 14359 0. 806 ~1e30 0.B06 -o0.018 04730 0.084
0e133 14476 0849 =I+50 0.849 =0e.032 a.697 0s10I ©aI33 Ta42 c.829 ~I.I0 04829 =0.016 0. 715 0,100
Ce153 X533 0,872 ~I.30 04871 ~-o.020 0.680 co.118 0.153 Te464 ce 850 —1.10 0.850 ~0.016 04700 o.r117y
04173 1.588 0.892 ~Ia.Y0 0.892 =o.o017 0.66% Ce135 0e173 1515 0. 871 ~Ls00 00870 =~0.01% 0.685 CeE34
ae193 T.540 0.0ra ~0.90 049012 ~0.,0I4 0.650 OeX52 04193 I.563 0. 889 ~“0.90 0.889 <—o.014 Q.672 O.15I
04213 t.6g0 0.929 ~0.80 0.939 T0.0I3 0e636 0e170 04213 I.609 0.906 =0.70 02906 =o.0r1 0.659 0.168
0.2473 I.759 0,953 ~0440 04983 "0.007%7 0.618 c.108 0243 1.675 0.931 ~0a 50 0293 =—0.008 Ceb41 0e195§
0e273 1.831 0.073 ~“0u20 02973 T0.003 0.601 0227 0.273 1.736 0.953 0,30 ©s952 =0.005 0.624 0e223
©a303 I.866 ©.938 0e.00 0,588 02000 0. 590 0256 e 303 I.790 0e970 ~0e10 0e9070 =0.002 o.609 0.252
0e333 T.892 0.9096 0.00 0epoh 0.000 0.583 0.286 06333 1.835 0a.08%g 0.00 0eg8s 0,000 0u.598 0.281
. 303 1e903 ©+399 C.00 0999 0s000 o.580 Os 3§ 0s363 1.863 0.994 0.00 0.904 c.000 o.5g0 0e310
0393 I.906 Ie000 .00 1+000 Ge000 O 579 ©e345 0e303 I.877 Oe008 0400 c.998 O.000 0.587 0e340
. Os423 1.883 t.000 0.00 1,000 0,000 04585 0. 370
C 27 0v483 1.884 I.000 C.00 1.000 04000 0.585 04400
Z M u, [ o AN /T, H C 30
0,000 0.000 0,000  =3,00 0,000 0,000 0.890 0e000 z M q/uﬁ B “/“e v/“s T/To z
te008 0.896 0e574 2400 Ce§574 T0.020 0.862 0.00% 04000 0,000 0.000 Ce 30 04000 0,000 0. 850 0,000
0e009 0,916 0.58% —2.00 0.585 =o.020 04856 0006
0e0I3 0.963 0eb1X —2.1I0 0.510 =0,022 GeB844 04009 0.008 0,847 0.556 0430 04556 0,003 0,875 0,005
0.016 0ugg8 0629 ~2.00 0.63g9 ~0.022 0.B34 0.0IT 0.00g 0.857 0s561 0. 30 0e561 0.003 0e872 0,006
0.020 t.028 0.645% —2,00 0.644 =~o0.023 0. 826 0014 Ce0T3 0.90T1 04586 0e30 ©e586 04003 0. 360 C.009
©.016 0.929 0.6032 0430 o.602 0,003 0.853 0eOLL
04026 Te064 0e663 —2.00 04663 =0.023 0. 815 0,018 0020 0e956 0.617 0e20 c.617 0.002 o845 0.014
0,032 I.096 0.679 2400 ©0ub79 “—0.024 0o 806 G022
0,043 I.151 0.706 ~2.00 04706 =0.03% 0s7901 04030 0.036 0.GgQ2 0.6 36 010 0.636 0.00t 0,836 0.018
0.052 1.195 0.727 ~ie90 Qw727 “0.034 0.778 0,038 04032 I.022 0.652 0.00 0e6352 0,000 0,827 0.022
0.073 T.2372 0.763 =1.80 0a763 =0.024 04756 04053 0.043 1.073 0.670 —0.30 0e679 =0.004 0u813 ©e030
0e053 1 7% $ ¥ 0.699 —0.40 0,699 =0,00% 0. 801 0.038
0e0g3 Te337 ©e792 ~ie70 0e793 —0,023 ©e737 0,068 0s073 T.1584 0,734 -o0.60 04734 =0.008 0.781 0e053
Oe.IL3 Te397 c.818 =1e50 0.817 —oe021 Qe719 0s084
00133 I.453 0.841 =1le40 0.841 =0.021 o.7og 0.100 0,093 1e247 0.764 -0,60 0.764 =~o,008 0.763 0.068
0.I53 I.508 0.863 ~1420 0.863 =—o0.018 0.687 Oer17 0ul13 | 14304 0.700 -0e70 0.790 —0.010 0.746 0.084
0.173 I.560 0. 883 ~1.10 0,883 =o.017 64673 0.13%4 0.133 | 1.356 00813 ~0e70 0s813 =~0.010 04731 0a100
0uIS3 14406 0.838 ~0sb0 0.835 =o0.009 0,717 04116
04193 1.610 0.902 ~0+90 0.003 ~0,0T4 0.658 O.I52 0173 Te455 0.846 =0.60 0.855 —o.o009 0.703 0.133
0e213 1.659 0e920 —0,.80 04020 =0.013 04645 O.159
0s243 1.728 0e944 ~0e50 0e944 —0.008 04626 0.197 0,203 1.525 0,884 —0.60 0.884 =o.009 0,682 0,159
0ea73 1.790 04964 =030 0e964 =0.00% 046710 0,225 0.233 1.593 C.910 m0s40 c.o1c  =0.006 0,663 o.18%
04303 {1840 04981 =0.70 0.981 =0.002 0,596 ©0.254 | ©.263 | 1.657 0.934 0430 0.934 =0.005 0,646 0,212
0.293 1.716 0.055 —0.l0 0.955 =0.002 0.629 0.240
0333 1.896 0,902 0,00 04993 0,000 0.587 0,283 04323 1.766 Ge072 «00 0e972 04000 c.h16 o0.269g
0363 1.894 0.998 0.00 04998 0.000 o.582 0313
04393 T.900 1.000 0.00 14000 04000 0,581 04343 04353 1.807 0.986 0.00 0,986 0,000 o.605 04268
04433 I.902 1.000 0,00 1,000 0.000 0.580 04373 0383 14833  0.994 0.00 040994  0.000 0.598  0.328
0413 14345 0.998 0.00 0.003 0.000 04595 0e35%8
04443 I. 850 1.000 0400 1,000 0,000 Ne504 ©.387

TABLE 3—continued.

35

C25-C30.



9

50 3t x o/, 8 w v, T z 4 o ofu, B W, v, T Z
o.000 | o.o00  o.000 1,20 0,000 0.000 0,890 0,000 ©+000 | 05000 0,000 4.60 0,000 0.000 ©0.890  0.000
0.008 0. 837 0.552 1,20 0.552 c.01z ©0.877 0.00% 0.008 0777 0,527 4.60 0,526 0.042 0.892 0,005
0.000 0.Ra4 0,555 1,20 0,556 0,012 ©6.873% 0,006 0009 | 0,793  0s537 4.60 0.535 00043 0,888  0.006
6.013 | 0.R80  0.577 I1.20 04577 0.012 0,866  0.009 6.013 (0,838 o.564 4070  0.562 0,042 ©0.877 0.009
0,016 n.005  0.593 T.1e  0.593 0.011 ©0.858  o.o01r 0.016 | 0,866  o,580 4.20  0.579  0.043 0.869 o0.o11
0.020 0.934 0.607 1.00 0.f07 o.0r1 0. 851 0.014 o.020 0. 889 ©.593 410 0s592 0.042 0,864 0.014
oan2hi 0972 ©.628 0.00 0.628 0,010 0.841 0,018 0e026 0919 0.611 3.90 0.609 0e042 0,855 0,018
0.032 1.002 0,644 0.70 0.644 ©,008 0,833 c.022 0.032 0044 0.635 3e70 0.624 0,040 0.849 0.022
0.043 1.051 0.670 0.50 6.670 0,006 0.819 0.0730 0.043 [ 0.988  0.649 340 0.648 0,038 0.837 0,030
0.08§3 1.000 0.600 0430 0.650  0.004 0,808 0.038 04053 I.023 0.668 3.10  0.667 0,036 00837 0.038
0.072 1.158 0.724 0400 0.724 0,000 0.789 04052 0073 1.082 0.700 2. 50 0.699 0,031 o«Bro 0.053
0.0963 1.219 0.754 —0.20 0,754 =—0.003 0.771 0,068 Ge103 1,158 0.739 1.70 0e739 c.022 0.788 0,076
Q.13 1.274 0.780 —0.30 0,780 =0.004 0.755% 0.083 0.133 To229 0774 I.20 06773 0,016 0.768 0.009
©0.e133 1.325 0.803 =0.40 ©0.B03 =0.006 ©.740  ©.€99 0.163 I.295 0. 805 o0.80  o0.805 o.or11 02749 OoT24
0,153 1.374 0,825 -0.50 0,825 =0.007 0.726 0.116 0e193 1,360  o.83% 0a50 c.835 0,007 0.730 0.148
0,173 Tag21 04845 —0.50  0.845 —0.007% c.712 0,132 ©e223 1e423 0,862 0.10 0,862 »002 0a712 0e174
0n203 14491 @.874 ~0.60 0.874 =0.009 0.662 0,158 o253 1,484 0,888 0,00 0.888 0,000 0a694 00200
0.233 1+556 6.900 ~0.50 0.000  =5.008 0,674 0.184 0.283 Te542 0.913 —o.10 0.g12 0,002 0,678 0o2z27
o.zfy 1.h18 0.924 —0.50 0.924 ~0.000 0.656 o.211 0313 1.598 0.934 To.10 0.934 —0.002 0.662 ©.254
0.207 1.677 0.945 —0. 130 0.9045 <—0.00% o.640 00239 ©e343 1.651 0e054 -0.10 ©.954 =0.002 0.647 0,282
0.323 1.729 0wghy ~0.10 0.964 =o.002 o0.626 0,267 ©e373 1.696 0,971 —0.10 0e971 ~0,002 0,635 031t
0.353 1.774 04979 —0.10 0.979 ~0.002 0,614 0.296 Ce403 1735 0,985 —0.10 0.985 =0.002 0e624 0e 340
0.383 1866 0,000 =0,10 04090 =~0.002 0,605 0a.325 ©+433 o759 0.993 0.00 040993 0,000 0,618 00370
04413 1,825 0.906 -0.10 0.596 =—0,002 o.f00 0e355 00463 1.772 0.998 0400 0,968 0,000 0.614 0.400
Cehd3 TeR34 0.999 0.00 0.999 0.000 0.568 00385 0e493 1.778 1.000 0400 I.000 0,000 0,613 0,430
©.473 1,837 1.000 0.00 1.000  0.000 0.597 c.a15 | 22533 12779 1.000 0400 1.000 04000 0,613 00460

o

AL ' q/ua B u./ue v/u, /T, z 5 C 34 y o/u_ -] u/u, v/, Ve, Z
.000 | 0,000  6.000 1.10  6.000  ©.000 0.850 0.oap | 09000 |0.000  0.000 6.20 0.000 0,000 0.890 0,000
0,008 0,832 0e549 .10 0.548 0,011 0.878 G.005 00008 0.771 Oe524 f.z20 00521 0s057 0.894 0005
0,009 0.844  ©.556 1,10 0.556 0.011 0. 875 0,006 | 00099 |0-784 OeS531 6.20  0.528  o.0g7 00891 0.006
0.017% 0.883  0.578 1.10  0.598  0.0I1I 0,865 0.00g | ©+0f3 |0.817  o.551 6.10  ©0.548  0.059 0.882  o0.009
o.016 0.916 0,597 1,00 0.596 0,010 0,856 o.o11 | ©e0I6 04846 0.568 5090 00565 0.058 ©0.875 o.o011
0.020 |[0.043 o.612 1.00  0.611 0.011  0.835 o.o14 | ©+020 |0-871 0.583 5+80  0.580  o0.059 0.868 o.o014
0.026 | 0.979 0.631 0.B0 04631 0,009 0,839 0.018 0,026 Jo.903 0,602 5.60 0,599 0,059 ©0.860 0,018
0.032 1.006 0.646 0,70  0.646 c.008 0.832 c.0z2z | 20032 0930  0.617 5430 0.614 0.057 0+853 0.0232
0.043 1,055 0.671 0.50 0,671 0,006 0.818 0,030 | 0*043 | 0971 co640 4090 0,638  0.055  0.841 0.030
0.08§3 1.095 0,692 0430 o.692 0.004 0. 807 0.038 | ©°°73 1.065 o.691 3080 0.689 0.046 0,815 0.053
0,077 |1.162  0.726 0,00 ©0.726 ©0.000 ©.787 o.052 | °*1°3 r.138  0.729 3.90  0.738  ©0.037  0.794 0075
0.097 14220 0.754 =0.10  0.754 —0a.00I 0,771 0.068 | °=7133 £.207 0,763 2,10 0,763 0,028 0,774 04099
o.113 Y.274  0.778  —0.30  0.770 +0.004 0.755 ©0s083 0.163 14271 ©0.794 1.50 ©0.793 ©0.021 04756 0,123
6.133 r.327 0.80% ~0. 40 0.803 =0.006 0.740 0.005 | ©+193 15334 0.8z213 1,10 0.823 0,016 0738 0.147
0,153 1.376 0,825  =0.50 0,825 =0.007 0.72% 0,116 | °*223 1.397  0.851 0.70  ©0.851 Oe.010 0+719  0e173
0.173 1.423  ©0.845 —0.50 0,845 =0.007 0s7L2 oe13a | 9*253 1455 0. 876 o.50  0.876 0,008  0.702 0.199
0,203 | 1.492 0.874 ~0.60 0,873 =—0.00g 0.6g2 0,158 0,283 |1.514  O.901 0420 04901  ©0.003  0.686 0,235
0.233 | Ta558 0.900  —0.50 0,900 =0.008 ©0.673 o.184 | 20313 1.560  0.923 0410 00923 0,002 0,670 0,252
0.263 | 1.621  0.923 ~0.50  0.923 =0.008 0.656 o.z11 | 20343 T.623 0,943 0.10 00943 0.002  0.655 0,280
04293 | 1.680  0.045 —0.30  ©0.945 =0.005 0.630 0.238 0373 I.670  0.961 0.00 00961 0,000  0.642 0,308
04323 1.7%3 0.0h4 ~0.20 0.964 =0.003 0.625% 0,267 | ©°4°3 1.712 0-977 0.00  ©0.977 0.000 00630  0.337
. .g88 0,10 0,988 -o0.002 0e622 041366

0.353 1777 0.979  —0.10 0.97g =~0.0032 0.6173 0.266 | ©*433 12744  Ceg9 - B .3
0,383 1.809 ©.900 ~0D.10 0.060 =0,002 0.604 0.323 00463 1.762 0eGG4 0.10 0.994 <“—0.003 0eb17 04396
0o413 1.827 0.996 0.00 0,996 0.000 0.600 0,155 | 0493 Te772 00998 ~G.10 ©.998 =~o.002 ceb14 04426
0e447 1.816 ©6.999 0.00 0,996 04000 04597 0,385 | ©«523 1.776 0.999 —o.10 0.999 —0.003 0,613 0,456
00473 1.839 0.999 0.00 0.00¢ ©0.000 04597 .41y 02553 1778 1,000 0000 1,000 04000 0,613 0. 486
0.503 1. 440 t.000 0000 1,000 0.000 6,596 0.a4% 0.583 1.778 1,000 0,00 1,000 0.000 0,612 0.516

C 32 C

g Yu A B wh,  wu, /T z t C 3w AR 8 wa w1 z
0.000 6,000 0.000 3400 0,000 0,000 2. 890 0,000 Ce«000 ©.000 0.000 7e10 0. 000 0,000 ca 890 0.000
0,008 0.8I2 0.542 3400 ©. 541 0.028 0.8873 ©.005§ 0,008 0e763 %.521 710 0517 0,064 0.8g6 0.006
0.000 |0.826 0.550 2,00 04549  ©.029 0.880 ©0.cob | 0009 |0.776 0,529 7410  ©0.525 0,065 0.893 0,006
0,013 ©0.867 0.574 2. RO 0,573 0.c28 0, 860 o.00g j ©-°13 o.8r2 0-551 710 0.547 0,068 0,884 0,009
o.016 6.80% n.500 2,80  ©0.589 0,020 0,862 c.or1 | 9-016 00837 0. 566 7400 0.562 069  0.877 c.0IX
0,020 0.9179 0.602 2470 0.602 0.028 0. 56 c.0L4 | CePR20 0. 59 Ce579 6. 80 0e575 0,060 0. 871 0,014
0.026 Jo.950  0.h21 2450  ©0.620 0.027 0.847 ©.0r8 [ 00026 |0.887  o.595 6.60 0.591 0.068 0,864 0.018
0.032 0,978 0,636 2030 04635  0.026 0,839  0s,023 | 00032 | 0e9Ir 0.609 6.50  0.606  o0.069 0.858 o.o22
0.043 1.022 0,hb60 2.10 0.659 0.024 0827 0,030 | 00043 0951 0s633 ba10 0.629 0,067 0.847 0.030
0.053 t.060 0.680 1.90 0.679 0,023 0,817 0.038 | 00073 1.038 0,680 4490 0,678 0,058 04823 0,053
0.073 Tel22 0.712 1.40 0.712 0,017 2.709 ©.053 D103 1.108 Ca717 390 0.71§ 0.049 o.803 ©.075
0.093 1.178 0.740 1.00 ©.739 0.013 0,783 0.068 | 0133 1171 04749 3. 00 0071,48 0.039 ©.785 0.099
00113 1.229 0.764 0470 0.764 0.000Q 0.768 0,083 0163 1.233 a,780 2. 30 0779 0,031 6.767 0oT23
0,113 1.277 0.787 0.50 ©0.987 0,007 0.754 0,090 | Pe193 1.293 04808 1.60 0. 808 040273 0.749 0.147
0,157 1.323 0,808 0,20 0.808 0.003 04741 o.t11f | @223 T.351 0.835 .10 ©0.835 02016 0.732 0s172
0.171 1.370  ©0.829 o0.10 o.B2g c.001 0.727 o.132 | ©»353 1.410 ©0.861 0,70 0,861 0,011 0.715 0a197

5 0.283 1.466 0. 88 0e 40 0,885 0.006 0.6 0022
0.20 I1+435 0,857 .00 0. 857 0. 000 0.708 0187 . +H9g 2224
0.232 xgsgo oniba _0:20 0,884 —0.003 0.600 0.183 | ©+313 Ta521 090 0. 30 0,908 0.00% c.hB4 o.250
0,263 1.562 0,000 -0, 30 64909 —0.00§ 0,672 c.20g | 0343 1.573 0.929 0o 10 o929 0.0032 0.669 0.278
0,293 1.621 0,933 ~0.30 0.931 =0.005 0,656 c.237 | ©*373 1.6233 0+5949 ©e.00 ©.949 02000 6,655 0,306
©.123 1.696 0.9§3 =0.20 0e§§3 0,003 0640 0.265 | ©+403 1.6638 04966  =0.10 0.966 =0,002 .42 0.334
04353 1.726 04970  =0420  6.970 —0.003  ©0.627 0,203 | 22433 1,706  0.980 —0.10 0,980 =-0.n0z 0.632 0.363
0177 1.766 0.984 —0.20 0,984 —0.003 0,616 ©.322 00463 1734 0«90 ~0.10 0990 =—0.002 o.624 04393
o.ng 1.793 0e993 ~0Qe 10 0.993 =—0.002 0. 609 00252 | ©+493 1.751 0,996 ~0.10 0.996 =0.002 0.620 0w4232
0. 443 1.807 06.998 -0, I0 94998 =0.002 0.605 0,282 | ©+523 1.760 ©.99%9 —0.10 0.999 =—0,002 0.h18 0.452
0.473 1.813 1.000 0,00 1.000 0.000 0.603 0.412 | 0553 1,763 1.000 0000 1,000 C.n00 o.h17 0.482
0.50% 1,814 1,000 0,00 1.000 06,000 os.60% 04442 0.583 1.764 I.000 0400 1,000 0.000 0ohHIO 0.512

TABLE 3——continued.
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z C3du 9fu [ vfu v/u, /T Z
04000 0,000 0.000 9450  0.000 0,000  0.890 0.000
0a008 0e757 04530 ge 50 Qe513 0.086 0.897 04006
0,009 0.770 04528 ge 50 ow521 0.087 0,894 0.006
0013 0.798 0.545 9a 30 04538 0.088 0,887 04009
04016 c.824 0,561 920 Ce554 0,090 0.880 0.0I1
Ge020 0. 846 0574 Qe 00 04567 0.090 0.875 04014
0.026 04877 0.592 8.70 0. 585 0.090 0.867 c.018
04032 CegoC 0,606 8e40 0« 599 ©0.088 0.860 0.023
0e043 ©.940 0.628 8.00 0.62% 0.087 0.8350 04030
0e073 1.0233 a.674 6. 80 6.670 0,080 04827 ©.053
0,103 1.088 Ge709 5e60 0,706 0.069 0.809 0.073
04133 T.149 0s741 460 0+739 ©.059 0e791 040099
0.163 14207 0.770 360 0.760 0,048 0e774 0e1232
7% 2-X] 142363 0e797 2490 0.796 0a040 0.758 0.147
0.2323 I.320 04824 2420 04824 0.032 Ca41 04171
0.253 1.377 0850 I.70 0.850  ©0.025 0.725 0.197
04283 Iud3t o874 I.30 04874 0.020 0.709 04223
Ce313 14486 0.897 ©s 00 0.897 C.0T4 0.594 Qs349
0343 1.538 CeQIg cefio 0e919 0e010 0eb679 0.276
0.373 Te587 0e939 Oe 40 0,938 Ce007 0.665 Ve 304
0.403 1.635% 0e957 ©.20 04957 0.003 0.652 04332
0.433 1.6576 ©e973 c.10 04973 0,003 04640 Ge361
©a463 T+710 ©0.985 0,00 c.985 0. 000 0.631 0e390
Ce493 Te732 ©0.993 0.00 0993 0,000 0.6235 04420
0533 1748 0.968 o.00 0,998 04000 0.H21 0. 460
0.573 r.753 1,000 0.00 1,000 0,000 0.620 0.500
0.6%3 I.752 1,000 0.00 1.000 04000 0.620 Oe540

g T3y ofu, B W e, %%, Z
00000 o.000 0a000 ge 80 04000 pe.000 ce.8g0 ©.000
o008 0.766 0e524 980 0. 516 a.089 0.8g% 04006
0.009 0n774 0.529 9+ 80 O.522 0090 0. 893 0.006
2.3 ¥1 o0.818 0.556 Ge §0 0.548 Be092 0.882 G.010
0e020 0.85% Ce8575 De 20 04568 0.092 0.873 0.014
0.026 a.879 0.592 Qe 00 0.585 0.093 0. 866 0.018
'0.032 0.903 ce606 8. 80 04599 0.093 0. 860 0.022
0e043 0945 0.630 8430 ©ab23 0e09I 0. 849 0.030
©0.07% T.027 0676 7e10 0.670 0,083 0. 826 04053
0103 I.09I 0e709 6.00 a.706 Ce074 0.808 0075
0a133 1150 0.740 4490 04737 04063 0s791 0.099
0,163 1.2309 0.769 3a90 0.768 c.052 0u774 0el23
0e193 T.265 0.797 3.10 0.796 0e043 04?757 0eI40
0e223 1.319 ©0.823 2a 40 0,821 - 0.034 Ou7432 0,171
‘0e253 16373 0.847 I. 8o 0,846 0e027 0726 0e196
0283 1+428 04871 T.30° ©0l.871 0,020 0710 0e232
0313 r.482 0. 894 T.00 o.894 0.016 0.695 ©e249
00343 Te534 0.918 Oe70 0eGI§ 0.OYE a.680 04276
04373 T.584 0935 0440 0«935 0,007 0.666 0.303
0.403 1.630 04953 0430 0e953 Q.005% 0.653 0331
0e433 1.672 0.969 0,19 0e969 0.002 oe641 0. 360
0s463 1.707 0.982 0400 0.982 0e000 0e632 0.389
0.493 I.732 0.991 ©.00 0.991 0.000 ce63s 04419
0e 533 14750 0.997 c.00 0.997 0.000 o+hao Ged58
©e573 1.736 0.999 0e00 0999 0e.000 0.61g 00498
0.613 T.758 1,000 0.00 1.000 0,000 0.618 00538

¢ C 37y /u, [} AN v/u /T, Z,
0.000 |0.000 0.000 10470 0.000 04000 0.8g90 0.000
0.008 0.750 0e518 10.70 0. 509 0,096 0. 899 00006
00009 0.757 0e523 10470 Ce514 0u097 e 897 0,006
0,014 0.791 0544 I0e40 0535 0.008 0.889g 0e.0I0
0,020 0.830 0.567 1020 0558 0.100 o« 870 0.014
04026 0.859 %.58%5 10.00 0.576 os102 0.871 o.018
'de032 0. 882 04599 ge 80 6. 590 0.102 0.86%5 0.023
00043 0.920 0.630 Qe 40 Cah12 0. I0I 0. 855 0,031
0.073 1,003 04667 8.00 0.660 04093 04833 0,053
i0e103 1.063 04700 6.80 c.605 0.083 0,816 Ce075
0.133 Te117 0a729 5e70 04735 0s072 04800 0e099
ce153 1.170 0.756 4480 0e753 0.063 0.785 Oar22
0e193 1,223 0.783 390 0e781 0a0853 0e770 0.I46
0e223 1377 o. 809 3e00 0808 0.042 Ce754 0eI7L
0e253 1,330 0.834 2420 0. 833 0e032 Ge739 0a1g6
0.283 T.381 0,857 I.70 Ge 856 0,025 Ce724 ©e222
0.313 Te433 c.880 Ie20 04880 0,018 0.709 ©e248
02343 1+483 0.goY Ga 80 LYY-1-3 0.013 04695 Ce274
©e373 te533 0.922 a.60 0.932 0.010 - 1-1-1.) 00302
04403 .58t Qg4 0s30 0eg4z 0,008 0667 00320
0e 433 te625 0.959 010 0959 0,002 0.654 04358
0eqbg 1.664 02973 0.00 0e9%?3 0. 000 asba4 04387
0e493 1.694 c.085 ~0as10 0e985 =—0Ce0O02 0a635 0.416
0e533 I.730 0994 —o.10 0egg4 —0a.002 0.628 0455
10573 1.731 04998 ~0.10 Ge9g8 —Ce.002 c.b25 0e 495
‘0613 1.735 1.000 ce00 1.000 0s000 0.624 0.535
;0'653 T.736 1,000 Q.00 T.000 0.000 0,624 Ce575

c 38

4 b 9/u_ ] v/u_ v/, /T, 2
0e000 0,000 04000 12420 0,000 04000 c. 890 0,000
0,008 0,747 0.518 13,20 0. 506 9,109 6.900 0,006
0.009 0e757 Ce534 12420 [T ¢ 3] 0eT11 0. 897 0.000

2014 0e796 0.548 12,10 0.536 04115 0.888 9.010
0,020 0.832 00570 11.80 0.558 OeX17 0eB878 0.014
0.026 0. 859 0.587 11,60 04575 0.r18 ©.871 0ul
0.032 0.881 04599 11.30 0.288 0,117 04866 Q.02
‘04053 0.047 0.6138 10440 0.627 0.TIS 0,848 0,03
0.073 04994 0.664 9. 50 0.655 0.TI10 0,835 0.053
0.093 I.033 0,686 B.60 0,678 0.103 04824 0,063
0e133 1.103 0.723 Fet0 04718 0.089 0. 304 0.099
0a173 I.170 0.758 s.60 0.755 0e074 0.785 0.130
Ge213 1.237 0s791 4040 0.789 0,061 04766 0.163
04253 Te303 0.823 330 0e822 6.047 0.747 .16
Ce293 I.370 0.854 2440 0854 0.036 0.727 0.230
04333 t.436 0884 1.60 0. 883 0,025 0.708 0.263
0.373 1. 500 0.9It 1410 0.911 0.017 a.690 0,300
Ca413 te563 0.937 0.60 04937 ©.0I0 0.672 00337
©0e453 1.fi20 s.960 0,30 0.0560 ©0.005 0.656 ©.375
0e493 1.660 0,978 0. 10 0e078 0,002 o.hg2 CelIg
'0e§33 1.701 ©.990 0,10 0e¢0g0 0,002 0.633 0e453
0e573 1e719 0997 0aJO C.0G7 0,002 0.629 0e493
0.613 1.726 04999 0400 ©e009 0.000 0.h27 0.532
0.653 1.728 1,000 000 1.000 0,000 0.h26 0e572
C 39

Z M AN [ w/u, v/u, /T z
Oe00Q 0,000 Ve 000 I0a. 40 04000 0s000 0.890 Ce.000
0.008 c.760 0.525 10440 00517 0,095 a. 896 0,006
0e00Q 0779 0a537 10440 0e528 02097 0.892 0s006h
0.014 0.814 0. 859 10430 0. 550 0.100 043883 ©.010
0.020 0.848 04579 10630 0. 570 0.104 04874 0,014
ce.026 0.872 0e594 10420 0e58a 0.10% 0. 868 0,018
c.032 0.893 o606 1Cs10 0.597 ou106 0,362 0.023
04053 0.956 0 62432 960 0.633 0.107 04846 04038
0.073 1.00t 0,668 3.90 0.659 0.103 0.823 0.052
04003 1.039 6.688 8420 04681 0,098 0.822 0,068
0s133 I.105 0724 6470 0.719 0,084 0. 804 0.009
0e173 1.170 04757 5e40 04754 04071 6.785% 0.130
0e213 Te231 0.788 420 0.786 0,058 0e767 0e.163
0,253 1,295 o.819 3020 0.817 0,046 0e749 0. 196
0.293 1+359 0.848 2420 04848 04033 0.730 0.229
04333 1422 0.877 r.60 0.876 0024 0.712 0.264
0373 1.48% 0.904 1.10 0.903 0.017 0.6G4 0a300
0ed4i3 1e545 0029 o.60 0.028 0.010 0.677 0e3b
04453 1.603 0.0S5t 0,30 0e081 0.00§ 0.661 0.174
0.493 1.653 0eQ71% 0,00 0.071L 84000 0 hah 0,412
04533 1.69% ©.98% 0,20 0.985 =0.003 0,636 0e4SI
0573 Te71§ 0e094 —0.20 0.994 04003 o.630 0490
0.f13 T.726 ©.998 ~0.10 0,098 —0.002 0.fh27 0.530
0.653 1,730 1,000 ~0.10 1.000 T—0.002 0.H25 0.¢70
0.6g7 14732 1.000 0.00 1,000 04000 0,625 0.610
G 40

14 M o/u, B W, v/ug /7, Z
0000 04000 0.000 6490 0,000 6.000 0,290 0,000
2,008 | 0.801  0.5246 6.00 0.547 0.06h 0.286  o.006
0.009 00811 0.552 6490 0.548 0,066 0,884 04006
0.014 0.848 ©.574 7e20 0.570 0,072 0.574 0s010
0.020 0.884 0e595 7e30 0uS§91 0,076 0.865 04014
0,026 0.gIl o.6IT 7e50 0.606 o.080 0453523 0.018
0.032 0934 6,624 7e50 o.f1g 0,081 0,852 0,023
0,053 04997 o.660 7040 0e654 0,083 0.834 0.038
0.0903 1,080 0.704 6,70 0.699 0.082 0.81L 0.068
0133 lelgg 04738 560 0e724 0e072 04793 0.099
0e173 1,206 0.769 1e60 0.766 0.062 0+775 0eT3I
0e213 1.266 0,798 3e 50 0,796 04049 0.757 0.163
0.253 I.327 0.827 2460 0,826 0¢038 04739 0.166
Ce293 Te380 0. 855 1.90 G954 0.028 0e722 6.230
04333 I.450 ©0.88x 1.30 0.881 0.020 0.704 0.26§
0e373 Ie513 0.907 o. 80 0907 0.013 0.686 0e 300
0413 1.570 0.931 .80 0031 0.008 o.670 ©e337
0e453 1.627 0.053 G20 04953 0.007 0.654 04374
©e 493 14677 0.072 0.00 0e973 02000 0.640 0413
Oe533 I.714 0.088 —0.20 04985 =—0,003 0,630 04452
Ca573 I.739 0.994 —0.20 0sG94 ™0.0Q07% a.b23 0.491
0u613 1.749 6,998 ~0410 04998 =—o0.002 a.fh20 ©e531
0.653 1.754 I.Q00 a,00 1.000 0,000 0.B1G ©.571
04693 1.75§ 1.000 a.00 I.000 0.000 o.619 e.611

TABLE 3-—continued.
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u )

14 Yu, [ wfu, v/, T Ed
04000 0,000 8,000 6,50 6,000 0,000 o.890 o.000
04008 0e795 Ve542 6.50 04538 0,061 0.888 0,006

0.009 04803 Ca547 6.50 0e543 0.062 0,886 0,006
0.014 04839 0.568 6480 06564 0.067 0.877 0,010
0.020 04880 0. 592 6.90 0588 0.071 . 866 0,014
0.036 0490G 0e609 6,90 0.604 0,073 0.858 0.018

04033 04932 0.6212 7e00 04617 0,076 0,852 0,023
04053 04997 04659 6.90 04654 0.079 0. 834 0.038
0.093 14081 a. 704 6.30 De 700 0.076 ce.811 0,068

0133 14146 04737 5430  ©0e734 ©.068 0.762 0.0099
0.173 14207 0.768 430 04766 0,058 0e774 0.I30

Cea13 1,267 0797 330 04796 0.046 04757 0.1673
06293 14390  0.854 .70 0.853 0.035 0.731 0,230
00373 Te513 0. 906 0. 80 0,606 0.013 04686 04300
o453 24629 0.953 0420 0s952 0,003 0.653 ©.374
00533 1,717 0.98% ~0.10 0.985 ~a.002 0,639 0s 451

00613 14756 0.999 =0s10 0,999 0,002 0.619 04530

00693 1.760 T.000 0.00 10000 0,000 0.618 Qsb10
C 41

Z u q/uB B q(uo v/um /2, z
0,000 | 04000 04000 3000 0,000 0.000 04890 0,000
0.008 o.807 0e 8§52 3490 0. 581 0,038 04883 04006
00009 o0.810 04553 3000 0.553 0.038 0.884 0.006
0o.013 04823 00561 3¢90 0.560 0.038 00881 04009
0,016 0eB54 0.580 350 0.578 0,039 0e873 0.011
0,020 04880 Ce595 4200 0e504 04043 0, 866 0.014
0,026 04914 0.615§ 4020 0.613 0.04% 0. 857 0,018
0,033 04942 04631 4040 0,629 0048 00849 0.023
000573 14015 0.671 4e70 04669 04058 0,829 6.038
0.083 1.083 0.708 4+80 0706 0s059 0. 810 0,061

Calr3 1136 0,736 4040 0e734 0,056 04795 0,084

0al53 Te197 0.767 3400 0.76% 0e053 s 777 0.116

0,193 14256 0.796 3020 0.795% 0,044 0.760 0,148
0e233 1e316 04824 2050 0.823 ©.036 0s743 c.181
04273 14376 0.852 1,90 0,851 Ce028 0.725 0215
0e3I3 14436 0.878 1040 0.878 0,031 0.708 0.250
0e353 1.493 0a902 1.00 0.902 0.016 0.692 0.285
0e¢393 I¢550 00926 o.60 0.936 0,010 0.676 0e322
0.423 14590 0s942 0440 0.943 04007 0.664 G.350
044513 I1.628 ©.957 0.20 0.957 0.003 0.654 6e378
0.483 I1.663 0s970 0.50 0.970 0.002 Ce44 Os 407
0.513 14693 c.g81 o.10 0. 981 c.002 04636 ©.436
0.553 6720 0s90T 0,00 0eQ91 04000 0,628 0e475
0.613 1e741 0.998 0.00 0.998 0,000 0.623 04535
0,673 Ie746 1.000 o.00 T.000 04000 0.621 0.595

TABLE 3—continued. C40-C41.
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Streamline A 2 3 3 \ 2
2 3 3 B, 2

x 10 8, 10°6,,| 107°9,,] 10%,, | 10 022 10 &, 0%, Hy x 10 & 1079, ,1 10 921 10°8,, 10 822 106i 109, H

9 | ©e32 | 1438 | =403 | ae193| 0442 | 0uz21r | 1.37 | 14537 9 | 0e29 [ 1.03] =0.78| 04054| ~0¢12 | 0,185 | 1479 | 1.559
10 | 0.34 Tez§ ~I;00 0,002 —o:ag 0.221 1.26 1.;26 1o | 0«31 1+10) 0404} ~0.075| —0409 | 0.168 1.29 1.540
11 0e37 Ia33 | ~0eIg | =0e162 | 0426 04234 Te56 I1.503 It O« 34 I1e19 0«55} "0e223| —0az2§ o214 1440 Ie52t
12 | 0239 | Tedr | 0e57 | —0e300| ~0e41 | 04249 | 1467 | 1.400 1a | 0437 | 1+27] 1435] “0,400( =0.59 [ 04227 | t.51 I.507
13 | ceqr 1046 | Te22 | ~0.435| —0e64 | 04256 | 1.73 14478 I3 | ©e40 1.36| 2.36| —0.603| -1.15 | 0.244 1.63 te496
14 | vess3 1.53 1494 | m0e547 | =0ug0 | 0,265 1.81 1.462 I4 [ Ca43 fe45 2072 0675 | ~1.36 0.257 1.74 I1.478
14 0e4d 155 2019 [ ~0.502 | ~0.08 04271 1485 14465 ) 0s 4t .41 2083] ~04672| —1442 Oez50 1.69g 1.479
15 | 0245 | 158 | 2,70 [~0e685 | ~1.31 | 0ea7q | 1.80 | reasé 15 | ©«43 te43 3¢50 ~0.752 | "1+78 | o0e253 I.72 1.470
16 | 0448 | Te65| 3447 | ~04838 | ~1.87 | 04286 | 1.97 | 1.446 16 | 0447 | 1e55[ 4e5r| m0u940| =2.53 | 0.276 | 1.89 [ 1.460
17 | 0449 | 1469 | 3496 | ~0ego1 | =2.16 | 629z | 2.03 | 1.43%5 17 | ©¢49 | Ta59| 4.40| ~0.965| ~a.60 | 0.282 | 1.904 16450
18 | 0.52 | 1476 | 4453 [=1.e026 [ ~2.65 | 00304 | 2.13 | resqs: £8 | 0e§1 | 2467 ser3f ~r.061] ~a.98 | 0.295 | 2.04 | 1.442
10 0. 54 I.81 5200 |=140g90 | ~3496 0e3TT 2,19 Te434 19 Oe55 1.78 4094 | ~1.094] =2495 0.313 3.18 1.433
20 0.56 I.87 5456 [~1e179 | 3437 04331 2e27 Te417 20 Ce57 1.84 5019 | 1,130 —3400 0,323 3426 T1.427
21 0.58 I.94 5689 |~Ie242 | =3.61 04334 2436 Te413 2t 0.60 1.97 5¢36 | ~1.174| —3.04 0.344 2442 1.423
3z | 0.6t 3003 ] 6455 [~14397 | =427 | 00350 | 2.48 | r.409 22 | 0464 | 2405| Se34 | =te175| —2.87 | 0.361 2454 1.418
23 | 0u64 | 2a1r | 6.44 [~1.303 | -4000 {04363 | 2050 | 14404 | 23 | 2468 | 2420 si07 [ -1.148( ~2.51 [ 0.386 | 2073 | r.g14
21 0.65 214 6482 [=T4410 | ~4e11 04368 2v6a I.406 33 0.68 2e23 S5e55 | Tre245| ™2.93 o« 390 2.76 Te4rs
24 | 0.67 23422 | 6e82 [~T4455 | ~4e23 0.380 | 2472 14398 24 | 0470 | 3428 5450 | “1.208 ] ~2.67 0e401 2484 Teq11
25 0.69 | 2428 | 6470 |~T.405 [ ~3.90 | 0,389 | 2.80 Te392 35 075 | 3445 Seb1 [ ~Ts240| ~2.62 04429 3405 14405
26 0s74 2444 6482 |-1a407 | =3460 04418 | 3.00 14392 26 .77 2«52 Se19 | TI.273| =2425 Qs 440 314 Is+402
37 | 0476 | 205% | 6498 |=t.407 | =3454 | 0u439 | 3410 | 1.385 37 | 0e8r | 2465 5.40 | =1e214| ~2.33 | 04459 | 3429 | 1.394
28 | 079 | 2.82 | 6451 |=1.358 | =3.7¢ | 04447 | 3e23 1,383 38 | 0484 | 2474 5¢28 |-1.157] ~2.07 | 0.474 | 341 1.388
39 | 0483 | 2473 | 6438 |=1.3a1 [=2.01 | 04465 | 3.38 | 1.376 | 29 | 087 | 3.87| 5463 |-1.268| ~2,04 | 04493 | 3.56 | 1.384
30 | 0486 | 2,85 | 6.30 |~1.314 |=2464 | 04486 | 3.53 | 1.379 30 | 0401 | 2499 4484 |=1.0T2| ~1446 | 0517 | 3.73 | 1.386
91 [ 000z | 2499 | 6e14 |=1e375 | =234 [ o0s513 3.71 1a382 31 0.96 3e17| 3480 1=0.837] ~0u95 | 04547 | 3495 1.384
3T 0,90 3¢95 ] 6e55 |~2e359 | ~2.73 0.507% 3i66 14376 3t c.g6 3+19 | 3457 |=0e724| ~0.73 o.550 3+97 1.384
32 0. 96 3419 | 6437 [=2e313 [=2.32 0546 3.95 1:380 32 I.00 3433 3+83 | ~0.643| —0.56 04575 4215 1.384
33 | 0498 | 3425 | 6403 [~1.4235 [~2.03 | 0.557 | 4+03 | t.38: 33 1405 | 3e54| B3e23 |=04364 | =0.26 | 0,613 | 4e4r I.389
34 1.06 351 4468 [=0.971 | ~1.20 0.509 4437 14373 33 1.06 355 1e75 [~0e336| —0.22 0.616_ | 4.43 Te391l
34 I1.08 3036 | 4424 [~0e.930 | ~1.07 04513 2044 1.379 34 1.13 34841 0467 | 0.036| ~0e1z 0.665 4.78 14390
35 | tero | 3070 | 4e5t [~04962 [~1.08 | o0.640 | 4.60 | 14301 35 | o219 | 4.00 | ~1.44 | 0.680| “0.58 | 0.690 | 4.99 | 1.382
36 I.14 3684 351 |-0e720 | ~0.66 0e6356 4477 I.375 36 1s29 4044 § —3e19 Te352 | —1e52 0. 774 553 I+399
36 | 114 | 3485 | 3056 |=0.773 |=0e73 | 04657 | 4678 | 1.374 | 37 | Ted0 | 40871 -5e35 | 201844 ~3.17 | 0.858 | 6.06 | 1.417
37 | 1«20 | 24010 | 2434 |-0.265 |~0.33 | 0.706 | 5.00 [1.387 |38 ] 1.49 | Se30) ~Bsor | 3.187] ~6.00 | 0ug21 [ 6.48 | 1.420
38 1428 | 4.44 | 0.90 | 04160 |=0431 a.769 5e5I 14306 39 1458 5061 | =9410 34878 | ~7.95 | 0.995 | 6.97 T.429
39 | 1050 | 5027 | 2458 |~0.309 [=0.36 |0.948 | 6.57 | 1.444 |49 | 169 | 5490} =061 | 40242 =8.81 | 1.067 | 9.45 | 1.433
40 | 1.86 | 5.88 |~4.96 | 34731 [=3.38 | z.044 | 7.30 |z.430 [4F% | 2476 | 6433 | =8a35 | 34646 | ~6.42 | rerrr | 7.83 | 1.420
40 | 1465 | 5484 | =645 | 24466 [=z.11 1,033 | 7.24 Te427 41 o071 [ 6420 | ~8436 | 34573| =6434 | 1,085 | 7.65 | t.4q19
41 .58 5462 | =7.0% 30216 |~5.82 0.901 6e97 Te423 42 Te75 6043 | ~0a17 34561} ~5.94 1,120 7489 I.419
41 | 2059 | 5466 | =7.00 | 34137 [~5458 | 00994 | 7.03 | 1.4126 |43 | Te62 | 5.83 | ~g.01 | 3.859| -4.93 | 04978 | 7.14 | 1.368
42 I.66 5491 | =7465 30552 |~7433 1.026 7e32 fe401 44 I.46 5e20 1 =6,60 1.763 | ~3.52 0.853 6.136 Te343
43 Ie71 6ets | —8eb2 34685 [=7.0% I1.070 7«59 14400

44 Ie72 6e21 | =845 32367 |=6e01 1,067 Teba 1.396

45 Ie7S 6a32 | =~5447 24605 |=3.91 1.073 776 1.382
Streamline €

2 2 ] 3 2

x 1051 10 01 10 021 40 012 10 022 10§ 10° 9, H,

[} 0426 0.90 | =0.013 | =0.002 | —0.002 0.16% 1.04 1.587

10 0.28 0. 96 0e059 | =0eI24 | =0,0I0 0,176 Le12 1.568

It 0431 1,02 | 0.09f | -0.199 [ ~0.020 | 0.187 1.31 1.550

12 | 0e34 1.11 | 0.139 | =0.340 | 0,050 | 0e303 1.33 | 1.530

13 0.37 1.30 0+180 | ~0.464 | “0.082 04319 1445 I.515

14 Ce4t 1432 0e235 | m0ehHI2 | —0OL125 0.239 1.60 T.496

4 Oe4x T34 0,261 | ~0.646 | m0.133 04245 1.54 14495

15 Ce 44 le42 0s335 | —0e777 | ~0.1812 0e258 1e74 14481

16 0.48 1.52 04353 [ ~0e826 | ~0e190 04275 1.87 T4468

17 Cw52 I.65% 04352 | ~0e832 | ~0e17§ 04297 204 Te458

18 0.56 .78 0,408 | =0.928 | ~0.20I Q«319 2031 Ta446

19 0e59 1490 0e407 |~04935 | —0.188 0.340 2436 o441

ao 0.63 32.03 as425 | —0e963 | 04187 0e362 3e53 Te433

a1 a.67 2015 0.435 | “0ag952 | m0e173 0.382 2468 1e425

az 0«7I 2428 0.369 |—0.883 | —0.137 0. 406 2.85 14322

a3 .74 3.37 04367 | ~0.871 | =0.129 0.419 297 1413

23 | 0.74 | 2438 | ©0.405 |=0ug25 | ~0ur46 | o0s420 | 2497 1.413

a4 % 2451 04398 [~0.888 | ~0.128 Oe 443 3e14 Y4409

as a.81 2463 0,385 |~0.873 | ~0e117 0. 462 329 1.404

26 o. 86 2480 04344 | 04833 | —0,006 04495 3e51 1e410

|

27 0e90 2.95 0+323 | 704743 | m0e075§ 0.518 370 14400

38 | o.92 3403 | 04335 [=0.783 | =0.073 | 0.520 | 3.79 1.397]

29 0e97 3620 0,266 |~0.H22 | m0.050 0.559 4400 1.398

30 T.03 3045 | 0et26 |=0.237 | m0.012 | 0.607 | 4.31 1.407

31 1.03 3+66 OuIlL |™0a043 | ~0s0I2 0.644 4458 1.408

i

31 1.09 3466 0,109 | —0s045 | =0.0I2 0.644 4458 1. 406

32 1,16 3e0G5 | ~0.057 0,567 | ~0.040 0,696 4494 1.4t0

33 1223 | 4023 [—0s230 | 1.121 ] —0.107 | 0.747 5427 1,417

34 I.29 4448 |~0s423 1837 | m0e243 0.794 5459 Te422

35 1.38 4480 |=0.559 Ze443 | ©0.397 ©.8513 §e99 Te434

36 1.44 5e05 |~0.n53 34h34 | 04793 0,899 .29 1,428

36 | xe46 | 501z [-r.016 4 3,886 o.909 | 6439 | 1.424| Tgbhle 4 Displacement and momentum thicknesses
37 1.54 5445 |"1.137 40603 0.970 6.78 Ie430 .. . ;

38 | 1.61 | 5472 |-1.531 | 54806 | ~1.68g | teors | 7.10 | 1.429 in inches, and the ratio Hi

39 Xeb§ §¢88 |~1,388 54399 | =14480 1,033 7439 x.ﬁ:é

40 1+60 §e71 |=Is165§ 44163 | ~0eg80 00984 7:07 I+392

40 1.62 5473 [TEe007 3012 « 866 0. 9QI el 14393

41 | 1453 | 5452 |-ce959 | 2.874 | ~0.530 ) ce033 | 6u77 L 1e377

TABLE 4atoc.
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TABLE 5

Estimates of Skin-friction Coefficient.

.. 3 T, .. 3 T,
Position x, y 10 X%Pe ug Position x, y 10° x i Py uf
18, 6 2:32 30, 8 203
18,10 2-38 33, 8 1-90
1-98
22, 6 2-18
2:19 35, 8 2:06
22, 8 231 35,9 1-98
2-32
39, 7 1-60
22,10 2:25
227 39,10 1-44
1-52
24, 8 2:19
. 41, 7 1-80
28, 6 198
2:03 43, 7 2:02
200
28, 8 2:04
2:04
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TABLE 6

Curvatures of Streamline and Orthogonals.

Distance K, K, K,
from throat in—?! from geometry from pressures

in in™! in™!

i1 —0-0219 —00147 —0-0168
12 —00224 —00148 —0-0169
13 —00225 —0:0146 —0-0168
14 -00222 —0-0144 —0-0158
15 —0-0211 —0-0135 —0-0138
16 —0-0190 ~0-0115 -00117
17 —0-0165 —0-0095 —0-0100
18 —-0:0135 —0-0078 —0-0079
19 —0-0102 —0-0063 —0:0059
20 -0-0074 —0-0050 —0-0040
21 —0-0049 —0-0041 —0:0027
22 —0-0028 —0-0033 —0-0015
23 —0-0012 —0:0022 —0-0008
24 —0-0000 —0-0014 —0-0004
25 —0-0005 —0-0006 —0-0002
26 —0-0012 0-0000 0-0000
27 —0-0015 00015 0-0002
28 —0-0012 0-0030 0-0005
29 00012 00045 00012
30 00035 0-0060 00030
31 0-0056 0-0074 0-0053
32 0-0080 0-0080 0-0075
33 0-0103 0-0098 0-0090
34 0-0122 00109 0-0099
35 00140 00116 0-0105
36 0-0155 0-0120 00107
37 0-0168 0-0115 0-0097
38 0-0183 0-0106 0-0076
39 0-0181 0-0095 0-0033
40 0-0112 0-0075 0-0020
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FiG. 2. Oil-flow pattern on wall showing limiting streamlines.
{



. Soo = IDIIITED
i [ [
| > 1y I
i p s
3 RN
\
' D X e
0-5 mm (0-020") Ve % a4
—————————— 08
e?f
DETAILS OF HEAD OF PROBE
éﬁf‘o
F;O~7
PRESSURE MEASUREMENTS
% AR
/
a L\Ao-
A
of \
*PARABOLIC” oA ‘PARABOLIC"
GEAR FOR PROFILES K °'| o PROFILES
TRAVERSE / <:|>
AND Ho 4
@
YAW e
- )
fo3
[o]
3
AV
o~a\\o
FAIRING
TEST
SECTION
__O.l
WOODEN SIDE - WALL j? é’é A
/ X =18 X =28 X=35 % X = 39 Z
i i ] 1 1 1 i
004 o 304 0-08

FiG. 3. Probe and traversing gear. FiG. 4. Cross-flow profiles gt stations x (inches)
Along streamline B.



97

£l<

O©-03

A =399,'9 oe .
. ]
X =18 0..
°, R
X =37 4°°° .
* ©
e @
l ° )
x=28 () ® [
[ J ]

. .

° ° °

®
. e .
i ° . ®
.I “ e T
- -] . °
TAN | | .‘ | oeoe'.%@ po. .,
0-05 Q-0 Q5 e°®

au /ug
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FiG. 6. Profiles of streamwise velocity component at stations x (inches) along streamline B.
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F1G6. 8. Measured and estimated distributions of streamwise component of skin friction.
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F1G. 9. Magnitudes of terms in streamwise momentum integral equation.
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