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ABSTRACT

Theory is developed for the resonant frequencies and pressure amplifications of
a rectangular cavity of arbitrary dimensions in a flow field. An intermediate step
involves the derivation of radiation impedance for a cavity at all Mach numbers,
using the concepts of retarded potential theory. Experimental results are given for
small cavities tested in the subsonic regime and for cavities up to 8" in length at
supersonic Mach numbers from 1.75 to 5.0. Comparisons are drawn between theoretical

and experimental frequency and amplitude response, indicating that the theory developed
gives very good definition of the problem.
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LIST OF SYMBOLS

a gL, X/c®2 + X2)
A simple source strength
b f L R/c®R? + X2)
c velocity of sound
D "Amplitude" radius, subsonic
D, "Amplitude” radius, supersonic
f frequency, cps
FN natural frequency of cavity
F total force on piston
g, defined by 9, = &, + in,
i V-
k wave number, ../c
L length of Helmholtz resonator neck
L>< cavity length
Ly cavity width
L, cavity depth
M Mach number, uf/c
n length mode number
n, width mode number
n, depth mode number of room with all walls rigid
n depth mode number of cavity (one side on depth axis open)
N n,n.,n
'\/;_2 root-mean-square sound pressure
Po peak sound pressure
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Py pressyre at open end of cavity (peak)}

P model local static pressure
PN sound pressure level, db
q free-stream dynamic pressure (psig)
r distance from source to field point for stationary medium
R radiation resistance
R, streamwise correlation coefficient
S area of piston
t time
u dummy variable
Ug forward velocity
u particle velocity (peak)
v dummy variable
\% cavity volume
X radiation reactance
X,¥,Z coordinates of source
X,y,z' coordinates of field point
T average boundary-layer thickness
z characteristic radiation impedance
z radiation impedance of piston (cavity)
o density of medium (static)
A tan~! (1/8)
A wavelength
Ay cavity normalizing constant
£ normalizing number
x
£, normalizing number
gcy characteristic acoustic impedance
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g,r

ratio of cavity width to length, Ly/Lx
sin-l('l/M)

Angular frequency

Vi - M2, M<1.0
VM2 o1, M>1.0

tan”™ ' /x)

funh](v'/u')

normalized frequency, ka

dummy variable

real solution of boundary function
dummy variable

imaginary solution of boundary function
fcnulﬁs

characteristic equation

cylindrical coordinates

All decibel units are referenced to 0 0002 dynes/cm2
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| - INTRODUCTION

The problem of acoustic response of a cavity or recess in the surface of an air-
borne vehicle is one which has assumed new dimensions of significance with the advent
of supersonic flight. Experience with the problem to date has indicated that the severity
of response depends in large measure on the airspeed, or perhaps more inclusively, the
dynamic pressure associated with the flight condition. Thus, serious questions arise as to
expected loads inside a cavity on a supersonic vehicle.

The problem is not simple; the investigations conducted to date have established
this very clearly. The mechanisms involved appear in many respects to be simply the
excitation of resonant response of a given enclosure; yet there are facets of the problem
which appear to deviate markedly from such a phenomenon. For example, the Boeing
Airplane Company (Ref. 1) concluded that for the problem as it was encountered on the
B-47 aircraft, the machanism wos best defined as a pseudo-resonant phenomenon, in which
the normal acoustic modes are modified in frequency by the presence of a bound vortex
formation within the cavity. This vortex is presumed to alter the wave-propagation ve-
locity in the upstream direction as compared with the downstream direction, thus in effect
changing the resonant frequencies.

Krishnamurty (Ref. 2) conducted quite an extensive study of the problem from
the viewpoint of the radiation of sound out of the cavity. He concluded that the phenom-
enon was more likely to be associated with the inherent instability of the separated bound-
ary layer, which permits amplification of disturbances within certain limits of wavelength.
This hypothesis leads to the ultimate question as to why the cavity response is not merely
the amplification of a band of frequencies rather than the observed amplification of a
single frequency within this band.

The approach followed in the present investigation is based on the hypothesis
that whatever the forcing mechanism may be, conditions inside the cavity must ultimately
follow the dictates of the characteristic acoustic response of the cavity. Thus, it is hypo-
thesized that at least part of the overall solution to the problem lies in the definition of
characteristic acoustic response of the cavity. Other considerations may then apply to
effect the general solution, but a firm base will have been laid. On this premise, the
theoretical investigation reported herein is primarily aimed at evaluation of the response
of a cavity of arbitrary dimensions placed in a flow of arbitrary velocity, either subsonic
or supersonic,

Experimentally, the program was aimed at as complete as possible documentation
of the phenomena involved. In particuiar, it was desired to investigate a sufficient
range of dimensional parameters to insure that results were of broad enough scope to
avoid conclusions which might hold over only a limited range of cavity dimensions.

Manuscript released by the authors 14 January 1961 for publication as a WADD Technical
Report.
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I1. THEORY
A. GENERAL CONSIDERATIONS

The objective of the theoretical treatment discussed herein is to develop expressions
for the characteristic resonant response of a cavity, since it is hypothesized that this is
the predominant phenomenon involved.

As shown by Morse (Ref. 3), the response of an enclosure is a function of:

1. The dimensions of the enclosure
2. The impedance of the boundaries
3. The location, distribution, and strength of the forcing source functions.

Previous work given in the classical literature provide the basis for the work
reported herein. It is hypothesized that the phenomenon of sound generation in a
cavity is basically that of an enclosure responding in its normal acoustic modes.

On this premise, the problem evolves into one of deriving the characteristic
response function of a cavity from which its natural modes become evident. The model
selected for the mathematics is a rectangular cavity of arbitrary dimensions, having
five walls terminated in an infinite impedance and the sixth terminated in the radiation
impedance of the cavity opening.

Toward this end, the major concern becomes that of deriving the radiation impe-
dance of the rectangular cavity. A literature search reveals that Swenson and Johnson
(Ref. 4) have indicated the form of such a derivation but do not give the derivation
itself. Stenzel (Ref. 5) presents a study of this impedance for the static case. Although
both of these reported results are of considerable help, it still remains to document more
completely the impedance for the static case and to extend the results to include the
effects of radiation into a medium which may be moving with either subsonic or super-
sonic velocity.

When considering the case of a moving medium, the fact that speed of the wave
front is altered by motion of the medium must be taken into account. The upstream
propagation velocity of a source disturbance is the speed of sound less the boundary =~
layer velocity. Therefore, at supersonic velocity there is no upstream propagation,
except that which occurs in the subsonic region of the boundary layer. Garrick
(Ref. &) has shown the effect of a moving medium on radiation patterns and field
sirength of an acoustic source; and Garrick and Watkins (Ref. 7) have included the
effect of forward velocity on the sound generation of a propeller. The retarded
potential theory of the above references has been applied to the present impedance
derivation, which considers the fotal effect of an assemblage of in-phase simple
sources evenly distributed on the outer surface of a weightless piston of air in the
mouth of the cavity.

Finally, the response of a simple cavity, as treated by Morse (Ref. 3) is discussed.

This theory is appropriate for use if the depth is not very much less than the streamwise
length of the cavity.
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B. RADIATION IMPEDANCE
1. STATIONARY MED{UM

The radiation impedance of the cavity in a stationary medium is assumed to be that
of a rectangular piston set in a flat wall, very large with respect to the dimensions of
the piston. The piston is assumed to be vibrating with velocity 4 &% and radiating
into the space on one side of the wall only. P

The radiation impedance, Zr’ is

Zz = F/u elmt
r Tp

(1)

where F is the total force exerted on the piston. The force, F, is equal to the integral
of pressure, pp(x', y'), over the area of the piston S, that is

P -fﬁ %(x:yl) dx 'y’ (2)

The differential pressure at (x', y') on the piston due to radiation from a simple source
at (x, y) is (Ref. 1),

't . ~ikr
d . - i iwt -6 .
%(x,.f ) lwou e s dx dy (3)

where

re V-0 ¢l p?

The total pressure at (x', y'} assuming equal radiation intensity from all sources on the
piston is:

C imoupeimtjf Sikr
%(x:.Y ) = T s T dx dy (4)

Using Eqs. (1), (2), and ( 4), the radiation impedance can be written as

sl [ e

Since Eq. (5) has r in the denominator, it is seen that a singularity will exist when
x = x'andy = y', and Eq. (4) will yield infinite pressure. In order to circumvent
this difficulty it is expedient to subdivide the piston into four areas whose common point
is the locus of the singularity. The integration can then be carried out in four sfeps as
shown on the following page.
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From examination of Fig. la, it can be seen that Eq. { 5) con be expressed as the sum
of the integrals over the four indicated areas.

1 ] i
e g
c o o "3 Yy o

L L '
Y rX gikr Lx Eikr i

+ dx dy + dx dyldx dy
v T ' T

¥ X 0 X

The four integrals obtained by integrating Eq. ( 6 ) with respect to x' and y' over
the indicated limits are equal, since the inner limits are the variables for the (x', y')
integration and will vary over all the cavity area; therefore,

] 1]
L L x .
. ¥V rx =ikr
zﬂfmflf!i dx dy dx' dy' (7)
0 0

Making the following change of variables for ease of integration,

(6)

1] 1
x-oxsE o yeysn (8)

there results,

t
x'

L L .
12mg (Y% glkr ! 1
o [ [ oo o)
2 0 o ©
where
Vel 2
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By changing order of integration, the radiation impedance can be expressed as follows:

-1k
Sl f VI
Z, dx dy d& dn
£°+ 7
or, upon integration with respect to x' and y',

x(L-E)(L—n)e VK

Z _12030-[-[
E+n

It is of interest to note that Eq. ( 11 ) can be written in generalized form.

normalizing foctors used are:

df dn

Ly_/Lx-K ka-'r q/Lx-V E/Lx-u

Thus in generalized form, Eq. (11 } becomes

12mUL -ir\£2+ v2
. (l - w (¥ - v)e
A du dv
r + Vv

(10)

(1)

The

(13)

It is now necessary to change from rectangular fo cylindrical coordinates in order to

perform the indicated integration. From Fig. 1b, for the lower triangle,

¢
FIGURE 1b.
COORDINATE SYSTEM USED 1
FOR TRANSEORMATION TO v 5
CYLINDRICAL COORDINATES nd B

¥
Fi]
0
‘ U v———
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r cos @ = u, r 3in 8 = v (14)

and for the upper triangle,

(15)

r S8in 8 = y rcos 9 ay

From the Jacobian Transformation,

du dv = r dr d8

Therefore, the impedance equation in cylindrical coordinates is,

ta.n-l); sec ©

3
i2wao
& .[ [(l-rcos 9)(y - r sin G)Eiﬁdrde

n

VA -
r
(17)

iZmLi cot lt; ¥ sec O 4
+_ﬂ_..f f(l-rsine)(z;-rcose)e“"drde
Q [&]

Integrating Eq. ( 17 } with respect to r , the expression for radiation impedance in
terms of an integral with respect to the variable 8 becomes

3 tan-lﬁ cot-lt
12wgL; ~ivsec O 1 -ty sec 3
X —E-J’coseew e + —= cos 8 e

Z, = -

r " ¥ Y

-‘, ] . Iy
_’ji(é-i‘?‘ l+Z _é'iT_ Elz;Y+ l-'n—;.l'—lY(l*z))

For convenience of calculation, it is necessary to express Eq. ( 18 ) in terms of
its real and imaginary components. Also, it is desirable to express the impedance
as a unit, or characteristic impedance, therefore Eq. ( 18 ) is divided by the piston
area (Ly Ly). The characteristic radiation impedance Zs is therefore,

zr-cO(R-riI) (19)

with R the radiation resistance and X the radiation reactance.
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- tan cot™X

R ~ 2. j-cos 8 sin(y sec 8) d® +-%‘-— ‘Fccm 8 sin(Xy sec 8) de

ny
L o [+
2
+z% cos(Y\£+K§]-cosv—costv+l-—n523'—) (20)
tan‘lg cot'lz;
X= - % ﬁos § cos{y sec 8) do +—i— cos8 cos(Xy sec @) deo
0 0

-

- 't%{ sin(wr‘\}l + é:2]- sin y - sin gy + v(1 « &))

(21}

The above equations for R and X could be written in terms of a series as was
done in Ref. 2, but in the present case this would not result in any simplicity of
calculation, since a digital computer was used in obtaining numerical resulis.

2. MOVING MEDIUM

In the preceding section, the radiation impedance for a cavity in a stationary
medium has been derived. It is now necessary to include the effects of a moving
medium in the theory. Garrick (Ref. 6) shows how retarded potential theory can be
used for including the effects of a moving medium,

a. Subsonic Velocities

For the case of a simple source in a moving medium of uniform subsonic velocity
Ug (UF < c), the wave equation for small pressure disturbances is

e 3t b

The solution of Eq. (22 ) for the differential pressure at o field point {(x', y') from
a simple source at (x, y) is as follows:

iwt —(ik/'pz)[-rl(x' -X) + D]
- + . 2
dg, = dwou, Sty dx dy ()
where
‘52 =] - M2 D -'J(x' - x)2+ 32()?'- y)2 (24)
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Using Egs. (1) and (2) from the preceding section and the result of Eq. (23 ),
the impedance for a vibrating piston of air radiating into a subsonic flow is

L L L L 2 '
y y A @k/pd) [ax'- 0 + 1 ,
a0 4[-[‘6 D x dy ax'oy (25
(o] [+

Upon separating the above equation for Z_into four equal integrals as was
done in Eq. (6), the radlatlon impedance has the following form:

L L y x
4 =iwjy!xfj [e—ik[u+m(x' -x)]/52
T D
o 6 o

'k[D H(x )] 2 v 29
+e" - Hx - x)]/B ]dx dy dx dy
D
It is now convenient to make the following changes of variables of integration,
¥
X - x =k ply -y =m (27)

After substitution of the changes of variables, and an inter-change of the order
of integration, the radiation impedance, ofter integration with respect to dx', dy',
can be written in the following integral form:

Pl L .
- ij j(L -0 —iki_ME_: -Vg2+n2]/52
LA (29
¥ e—ik[Mg + Y&+ "'12]/?‘2 dt dn

2

£+ n

Since a generalized solution for any Mach number, cavity length, and cavity
width is desired, it is convenient at this point in the derivation to make the
normalizing substitutions of Eq. (12) again. The generalized equation for
impedance then can be written in the following double integral form:

Br L

7 = i)o.};f j(l— u) (g~ v) e’ik[ Vu + V Mu]
r “i32 5 & -\/'—T_ o0
te —lk[ _ Alu]/p du dv
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In order to reduce Eq. (29} to single integral form, it is necessary to make
the transformation to cylindrical coordinates, as indicated in Eqgs. {14), (15),
and (16). The normalized impedance equation in cylindrical coordinates is then:

: -1
. 3 tan “pr sece s 2«
i = lmj"g f[{l- Deos8) (jiz=- Dsindle 1y(1+ Heose)D/p

n

. 2
+ (1~ Dooss)(pu- Dsing)e tT(1- Meosd)D/p ]dD 48
3 pot vsecd 2 30)
. co B prsec 4 e d 1/
+ lmj"x ’ (1= Dsing)(jiz= Dcoss)e Ly(1+ Hsind)D/p

2
np 0 o)

+ (1- Dsine){pz~ Dcoss

) e-j.y(l-i“iSine ) D/be]dD de

Upon integrating Eq. (30} with respect to D, and separating into its real and
imaginary components in the form of Eq. (19}, the characteristic radiation
resistance for the subsonic flow case is:

-1,
3 tan *)EJ r . 3
Ho= - j’[soca sin]y(seca + r‘l}/p] + secH sin[y(sec@ - M)/ﬁi] da
(Bec © + M)2 (sec & - M)2

Q

cot_lﬁg
—j[sina - cosg][sini’y’zsece(h Msin@)/p] + sinl-yz;sece(l-iﬁsine)/ﬁ]] de
b {1 + M sin O)z (L - M sin 9)2

a

(31)

cot"lpg
-J’E,zsinecose Cos[yzsec'&@+ kisin:‘))/{‘,'l + cos[msece(l- Msini;)/p]] ds
i (1 + M sin 8)° (1 - K sin 8)°

e}

“E‘-[COS[Y( Vs )2 . 1-1)/52] + cos[ﬂ Vi (p1)° - M)/;ﬁ]]
LoV ol e w2 (M ? - w2
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-3 [COS[Y(I + i\l)/@ﬂ * cos[*r(l - r‘i)/pj.l]*r _E[ 1 + 1 ]
e ‘ 2 (1 M)2

Z
(1 + u)° (1 - i) YEl(L + i)

~ 2vfarctan|l - ®| + arctan L+
53[ ) P

And the radiation reactance is,

-1
S ey coo] vcoss 2] [ /67
X = p71-[[secs cos| visect + 1)/B°) + secl cosly{secq - M)/p| d®
ki

. (sec 8 + 1\‘;)& (sec & - M)2

cot by ‘
+f sind - cose][cos[vgsecﬁ(h Fsin®) /p] + cos|yrsec8(l- Msine) /M| de
' . . 2

2 B (1 + N sim’-‘;)z (1 - ¥ sin 8)

cot“l;_ﬁg ‘ ‘ J

-j' 2p5inecosy sin[ygsec‘e(]:r Msin@)/ﬁ] + sin|yrseco(1l- Msin®)/p ]d@
Y% (L + ¥ sin @)j (1L - M sin 8)"

0

(32)

+J«_[Sin[Y( V{ v (Br)° M)/BEI + Siﬂ[Y( VE v (pr)° - M)/eﬂ]
TR - w? (VI + (p° - 1)?

- jﬂ[sin[‘r(l + M)/pﬂ + sin[«((l - m)/p_z]] + 1 [ 1 + 1 ] + 2

Yol (1 e ®)° (1 - 1)° ElreE ToW 2

- _2_12 arctanf{l - Ml - arctan(l + M)]
% B 'p

As a matter of interest, the above equations for R'and X are equal to Egs.

(20) and (21} if zero Mach number is substituted.
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To summarize, equations for radiation resistance and reactance have been
developed in terms of three parameters; (1), the ratio of cavity width to length,
(2) the normalized frequency parameter, kL , and (3) Mach number. Calcula-

tions for R and X were performed on a digital computer using numerical inte-
gration routines.

b. Supersonic Velocities

The assumptions made in deriving the radiation impedance for a cavity in a
supersonic flow are the same as those for subsonic flow except as follows:

(1) The effect of a source at (x, y) is felt only at points {x', y') within the
Mach cone with origin at (x, y). The enclosed half-angle, v , of this
cone is sin~! 1/M. Ouiside the conical region the effect of the source
at (x, y) is zero.

(2) The pressure at field point (x', y') has a double solution, instead of the
single solution for the subsonic case. The field point, (x', y') at a
particular instant of time, t, is influenced by two wave fronts which
originated at time t and t earlier. A wave generated at {x, y) ot H

radiates spherically with velocity of sound ¢ and is carried down-
stream with supersonic velocity u.. The spherical wave is therefore
traveling downstream at a velocify greater than the speed of sound, so
that the field point (x', y') will both enter and leave a particular wave,
which is not possible in the subsonic case. Therefore af time t, the
field point will be emerging from a wave generaied at time t and

penetrating a wave front generated af time t, (t> to> ’r]).

The equation for differential pressure at x', y' with source at x, vy is
q P Y Y

o o0t [ k[ e 0 < )L sk fa- w0 - 0] /pz\ 33
dp = P 8 + e
B 2n Ds } ax dy
where
b, =4/’ - 0% - gl - ) p% - %o 1 (34)

The next step in deriving the radiation impedance is to determine the limits

of integration. It is seen from Fig. 2a that if sin v= 1/M, then tan ¢= M2_1- fgr
The pressure at (x', y') is the sum of differential pressures received from sources
bounded by the Mach cone opening in the negative x direction with origin at

(x', y') and the upstream boundarys of the cavity. By examination of Fig. 2a

and Fig. 2b it is seen that the integral equation for pressure at a point (x', y')

in region [, from sources in the shaded area, will have different limits than the
integration for pressure at (x', y') in region Il. The dotted line in Figs. 2a and

2b separate region | and H. The angle A between the line separating the two
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Velocity

FIGURE 2a,

ILLUSTRATING PRESSURE
POINT (x', y") IN REGION |

FIGURE 2b,

ILLUSTRATING PRESSURE
POINT (x',y") IN REGION I|

regions and the x axis is defined by

8 = tan~t 7%) - tan-l(l/ﬁs)
M- 1

and the angle & , separating the radial vector from O to {x', y') and the x axis
is defined by

5= tan'l(y'/x')

Therefore if 5 << 4 , the point (x’, y') is in region 1 and if 6 > 4, (x', y') is
in region Il.
The pressure at (x', y') for (x*, y'} in region I, using Fig. 3a, is as

follows. The limits for the x integration, holding ﬁ constant, will be from
0 to the intersection point of the Mach cone along the x axis which is

x'- (y'~ y)tan b=x'-(y'- VB

WADD TR 61-75 12
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The y limits for the shaded area called region A are from 0 to y'. Therefore the
pressure at (x', y'} is

oG- ns]
%(x:y') - f (dp))

o 0

The x limits of integration in region il from inspection of Fig. 3b are as
in the previous integration 0 to x' - (y'~y)ps. In setting up the y limits it is
necessary to find the point of intersection with the y axis of the lower part of
the chK cone. This pointis y' - x'/tan @ =y'~x"/Bs. Then the y limits are
y' - x'/Psto y'. Therefore the pressure contributed to (x', y') from the shaded
region of Fig. 3b is

1 ! t
x - (y-- ¥)Bg

¥
(x'y') = (dgy
o ‘[ x/B, of

FIGURE 3.

ILLUSTRATING LIMITS OF
INTEGRATION FOR THE
SUPERSONIC PRESSURE
EGQUATION

FIGURE 3b.

ILLUSTRATING LIMITS OF
INTEGRATION FOR THE
SUPERSONIC PRESSURE
EQUATION
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As in the preceding impedance derivations, once the ptessure dt point (x', y')
is known, the force on the piston can be calculated. However, in the case now under
consideration there are some problems. Regions | and Il defined in the derivation of
pressure each may have two different geometric shapes as seen in Figs. 40 and 4b. in

Fig. 4a 4> tan~] (Ly/Lx) or |/[35> (Lyﬂ.x) ond in Fig. 4b. A « fqn"(L)/Lx) or
1/55 < L/Lx.

Lxr Ly
i
FIGURE 4a, 1 7.
SHOWING LIMITS OF , I
INTEGRATION FOR THE 4 ° J AN :
SUPERSONIC FORCE INTEGRAL A p(x ¥
// g
OIO \ x; LX' 0
O’ Ly 7y Lxr.Ly

FIGURE 4b.
y"

SHOWING LIMITS OF
INTEGRATION FOR THE
SUPERSONIC FORCE INTEGRAL

0,0 Ly, O

First, the force on area LxL will be derived for 4 = tan-1 (L /Lx) In
region |, the x' limits of integration are from a to L where g = y'/tan 8 =y and
the y' limitsare 0 to L . For region Il the x'limits of integration are 0 to

a= y'Bsand the y' limits are 0 to L. Using these limits, the force integral is

L L !
Foa Yy r* 1 L.V 4 BS .
_ﬁ?p(regi” 1) dxdy -+ f fpp(region II) dx dy
° V bg o o

or, noting that the force from region B is equal fo the force from region A
when integrating pressure over the total area L, L _, with respect to dx',dy’,
the force is 4
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L L y'x-(y-y)ﬁ

VX
F 2‘[3[: ff (dpp)dxdydxdy

X-(Y-y)ﬁ (35)

* 2_[ _[ [_ x/p (dp) dx dy dx dy '

Ford = tan"l(L /L Yor (p Ly/L ) 2 1the order of integration for force is

reversed to dy' dx’'. For region !, from Figure 4b, the y ilmlfs are 0 tox'
ton A= x "B+ and x' limits are 0 toLy. Inregionll, ' limits are x'/Bgto Ly
and x' limits are 0 to L, . Using these imits the Force s

L L

X Bs ' t X ¥ 1 1

F'f f p,(region 1) dy dx + f f p,(region II) dy dx
]

o "o ] x/[as

ot substituting in the expressions for

L x" 'x—(y-y)ﬁ
f,l/ [ (d%) dxdydydx
0
« L X x—(y-y)ﬁ
ff -['f(d%dxdydy
[+) Y :

Now that the limits of integration have been established the radiation
impedance Z_ can be set up and solved.

The first case to be integrated is for B LA 1. Substituting Eqs.
(34) in Eq. { 35) the radiation lmpedcmce yequuhon is

I
i L L x-(y-y)ﬁ L
T f,f F(X’Y: :.Y) dx dy dx dy
o ¥

Bg o o (37)

.V' x - (y'- vip

f f F(x,7,%,y ) dx dy dx dy'
] )

¥ - x/p

]

Pe

r
L ¥
= 1
n
Q o]
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where

1 - '- - 2 _ ] N 2
F(x,y,x,5) = (1/133)["n<[mx x D""]/ps + eik Hix - ) D’]/ﬁa]

By changing variables, the functiom E (x, y, x', y') can be made dependent upon
two variables instead of four as stated above. The following indicated changes
are therefore made:

x'-xmE  py -y =

Then (38)

ik(ME + D_)/B°  -ik(M - D_)/p2
F(E’ﬂ) - (1/D5)L ! 5)/135 + @ (m Dg)/p!]
where

Dg -'ﬂ& “n

and changing limits in Eq. {37 ), the resulting equation for Zr is

L, L, By X

i yrx
2. 'n_?;: f [ \ f fF(EsT]) dE dn d:n:'c.lyI
0 By

°
(39)

] ] 1
L ¥y X x
iwo Y o
. f F{E,n) dE dn dx dy
e S 2 T

Upon interchanging the order of integration, the above equation for Zr is
Bely Lo Bgl, &

. i 5Y r,x s rx
&r .fé_f f f ’ [F(E;n) Clx'dy'dt‘,' dn (40)
]

[+] T‘ ]1
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After integration with respect to x' and y', Eq. ( 40 ) reduces to

L L
gy sy X :
z = -ﬂ—? ! f(Lx- E)(BSL),- n} F(E,n) dE dn (41)
s n

The next step in solving for supersonic impedance is to use the normalizing
factors of Eq. { 12}, requiring the following form:

imoLi p:aL !
2, = npz f f(l - w(p . - v) F(u,v) du dv (42)
s o v

where
iy (! V2o 2y 2 1l/'e“ 2, .2
- 4 - - - - -
F(u,v) = [lduz_ vz](e r(ia + Yu®- v /a7 . iy(Mu - Yu'- v );ps,

In order to simplify the above equation, another change of variables must be

incorporated. Let D5 = Vu—" ondsin® =v/u. Using Jacobian transformations,
dudv =D _ sec 8 dD_ de
s s (43)
Solving the above relationships for u and v it is seen that
u-Dssece v-DstanG {44 )

From Fig. 5, the area of integration is bounded by (0, 1, Bs%., A). For simplicity
the angle &5 is used in setting limits. The integration is to be divided into two
triangles, one bounded by (0, 1,ps%) and the other bounded by (0, sz, A). In

the lower triangle the limits on &5 are from 0 to tan™1( ;R4 ). The variable
2

D ="Vu™ -v"  can be visualized by rotating the vector u' about the point

(u', 0) until it intersects a line parallel to the u~axis that also intersects the
point {u', v'). The variable D is the distance between (u', v') and the inter-
section of the vector u' with the parallel. The relationship between 8 and &g
issin 8 = (v'/u") = tan ( 5 ). When a point (u =1, v) is considered tan 6, =

v =3sin 8. With the relationship Ds = Vuz- v2 the upper limit for Dy is
V1-5in0 = cos © and the lower limit is 0. The upper limit for 8 is 6 =
sin"’(v/u) = sin“](BSZ_. ).
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A (v, Bst)

Bst

FIGURE 5.

ILLUSTRATING CHANGE FROM \
RECTANGULAR TO CYLINDRICAL v
COORDINATES FOR SUPERSONIC
IMPEDANCE INTEGRAL

(1,v)

For the upper triangle, Sg varies from fanﬁl( gt ) to n /4. When the point
(v, v= Bg& ) is considered tan 68'5382;/\1' and Ds = ‘\/( R4 )2co’r2 65-( 4 )2 =

pgicotd. Using these limits, the equation for impedance is

=1
twgd  8in AL cos 8

r “Pg (Bgz = D tan 8)(1 - D _sec @) F(D_,8) dD_ do
) [+]

(45)
fwalS Bgz cot ©

wa ] n/2
+ X -
-;;-r f 2 (g = Dgtan €)(1 - D _sec 8) F(D_,8) dD_ do
& T“sin {isg

where

-i 2 il 2
F(DS;Q) = (sec 9)(e Ly(M sec © + l)Ds/Bs ‘e iv(il sec O - l)Ds/ﬁs

Integrating Eq. ( 45 ) with respect to Ds and separating the real and imaginary
parts as was done in Eqs. (32) ond ( 33 ), for the subsonic medium, the equation
for normalized radiation resistance, R, becomes
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_pg[ :-T- Bg L( [Y(M + cose)/p_]cose sm[‘r(M - cose)/[o ]coss)

(M + cos 9) (M - cos 0)

n/2
s B reot 8 ese
+ (( sin 9 P~ G\s;'m[&((r'lcsc 8 + cot 9)/3E]d9

f " B v M + cos 9)2 (M + cos 9),
n/2 sin © p_kcot 0 csc 9 (46)
+ f 5 - S sin[;y(Mcsc 6 - cot 9)/p ]d(—)
sin-lps}; (¥ - cos 6) (M = cos @) 8,
2 )
, cos [Y(M + 1)/p ] cos [Y(M - ;)/ﬁg] . @; ) %I
y(M + 1)° v(M - 1) Y Pg
and the normalized radiation reactance is
sin”l; o
..13 Fs® [ cos [Y(M + cos8)/p ] cos[ (M - cose)/ﬁ_]
X=ﬂ2;rﬁz"f 5 cos@ d6
, (M + cos 6) (M - cos 8)
n/2 .
. g % cotd cscl
+ f sin O 5+ - )cos[m'(l*l csc8 + cotd) /g ] de (47)
sin-lB v (M + cos 6) {M + cos B) 8
5
n/?
. p_¥ coth csc@
+ sin @ 5 - s cos[z__x(M csc8 - cot8)/f ] de
sindl (i - cos @) (M - cos @) 5

g sm[Y(M + l)/}ﬁz] Siﬂ[Y(M - 1)/1‘-‘5] 2 nz;r-l]
- - ? =

YO + 1)2 Y(i - 1)° s Ps
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From Eq. {36 ) for px = 1the equation for radiation impedance is:

x/ﬁ y Y)Bg
- f f f f FOy,xsy') dx dy dx'dy’
(48)
y x - (y - Vg
* --— -[ [ F(XJY9st ) dx dy dx dy
/p - x/ﬁ,,
where F (x, y, x', y') is defined in Eq. (37).
Using the substitutions and changes of variables of Eqs. (38) - {45), the
equation for the radiation resistance is:
A Ba n/2 sin[v(M + cos 9)/p ] sin['r(M - cos 9)/;35
- . -—— }: + — @ de
LY Pe (M + cos e)r— (M « cos 8)2 o8
(49)
p coau + 1)/32] b cos[-r(M - 1)/552] %I
(M + 1)° ¥(M - 1)° 72 B
With the formulation for reactance as seen below,
: cos[ v(¥ + cos 9)/;323 cosly(M - cos 8)/p2]
L= - oy Pt cose d8
2 (M + cos 9) (M - cos e)
(50)

By smb‘ (M + 1)/52] ﬂin y(M = 1)/32] 2 nw]

y(M + 1)° v(u - 1)° EE-?E

It is of porticular interest to note that Eqgs. (49} and (50 ) are equal to
Egs. (46) cmd ( 47) if the sin=! pgz =n/2, In other words, for Pg¥ greater
than 1 the sin=1 Bgxis always equal to 90°. This fact is helpful when the
impedance is to be cclcuictecrusmg a digital computer.
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C. PRESSURE RESPONSE

Experimentally, the results indicate (as will be shown) that for short cavities,
or perhaps more inclusively for cavities of length-to-depth ratio of the order of or
less than one, the response is almost exclusively in the depth modes. On the other
hand, the longer cavities - where length >1.0 - show definite experimental evi-

epf .
dence of response in the length modes.

Mathematically, it is desirable to effect a general solution which accounts
for response in any mode, whether it be length, depth, or transverse. At the same
time, it is recognized that a theoretical simplification can be realized if the
assumption of a depth-mode predominance is justifiable. Thus the following is con-
cerned with both developments, first the general case and then the simplified case.

1. GENERAL SOLUTION

To effect the general solution, it is hypothesized that the problem comprises one
of determining the characteristic response of a rectangular enclosure. The enclosure
is assumed to be bounded on five sides by walls of infinite impedance (i.e., rigid
walls) and on the sixth by a finite complex impedance which is the radiation impe-
dance determined in the preceding section.

As shown by Morse (Ref. 3}, the characteristic response function of the
enclosure is

neg,2 nn nn_x
“N = cosh( L: ) cos(—Lﬂ) coa( Lx ) (51)
¥ x
where Lz is the depth of the cavity

L, is the width of the cavity
L is the length of the cavity
Py, Nx ore integers denoting the modes in the y and x directions.

The parameter gp, appears in lieu of nz because of the finite impedance
terminating the cavity at z = Lz . It is defined by the following equation.

L
g, tanh(ng ) - i[m] (52)

The solution of Eq. (52} is complex, such that

g, = £+ in, (53)
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, 1 are calculated from Eq. (52 ) using iterative methods. Upon

The roots &
separating Eq. (%2 ) into real and imaginary components the following equations are

obtained.

ning ) = [yLr/ni_(8%+ x%)] sinh(ng )
cot(nnn)-nnCOS( n kz/ o la a

En sinh(nzn) - [1-sz/an(&2+ X2) cosh(ngn)

53
£ _cosh(nk ) - [-f.zx/nx.x(azaf x:_)Lsinh(nEn) (53a)
nnsinh(né;n) - [TLZK/HLX(R2+ X ]cosh(nzn)

cot(nnn) LI

From the above equations, an expression for m, in terms of &, canbe
obtained and is

vyL R coth(2ng )
-2 n
" ﬂLx(Ra* 2)

YLR co'c.h(euen)]2 2YLXE ooth(2nE,) l:(‘sz/an)2 . Ezi (53b)
n

L 1 e S st I 2, 12 Tol. 2y

an(R+I) an(R+x (R°+ X9)

Using the first of Eq. (53a) the following form Is also derived.

¥, = con(nn) [£ e1n(ne) = i g/niy (8% £7) cosn(ne,)]

~ sin{nn ) [qncosh(nzn) - [YLZR/“L,;(R2+ 12* sinh(n&;n)] (53¢}

In order to numerically obtain a root from Egs. (53b) and {53c), a value of &£

is chosen and substituted into the equation for n_  This gives two values for np
which are used in Eq. (53¢) to solve for values o}h and F~, F+ denoting the
results using the positive radical and F- using the negative radical. When a pair
of values &, T, give a zero value of F+ a solution is obtained.

The characteristic frequency equation, in terms of g, is (Ref. 3)
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n 2 n 2 g 2
e
| X Ly z (54)

which yields the resonant frequencies of the cavity by iteration. The iterative
process is necessary because of the frequency-dependent nature of g,,.

The magnitude of the response is determined on the premise that the cavity
is forced by a simple source positioned randomly over the cavity opening. The
equation for pressure at a point {x, y, z,) can then be written, after Morse
(Ref. 3), as

Tt 1t
2 -imt [ I | ¢N(X’Y.!z) ¢N-(XQYQZ )
px,5,2) = Jugge — A(x,y,z ) ] (55)
v )\.N(m - cuN)
N
where
E_€
A Ny I [Sinh(2ng ) + 2ng]
Txl g n n
n
, 56
nX=O,sn=2;nx>d,5n=l (56)
X X
n =0,e& =23n 2>0,e =1
J ny kA n_-y.

It is convenient to normalize Eq. (56 ) for more general results. Thus, let

£ = yefenL (57)
after which, leaving out the time variations, Eq. ( 56 ) can be written in the
normalized form

| " r vt
%(x’y’z) - iléﬂocxﬁ(x:y;z') g_n¢N(x:Y’3)¢N(x3Ysz )
LyLz &n &g sinh(2ngn) + 2ngn
n x vy
v (58)
1

‘Y2— (an)2 [(nx/Lx)2+ (n)/Ly) 2. (gn/Lz)e-

1

where A {x', y', z') is the strength of the simple source.
Y g P
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2. SIMPLIFIED SOLUTION

If the response of the cavity is entirely that which arises from excitation of
depth modes, as the experimental results seem to verify for length-to-depth ratios
of less than approximately one, it is more convenient to write the cavity pressure as

ipocos[(Zn/k).(Lz'-z)] (59)
B gEE“fni(MLJU

where ¥ is the specific acoustic impedance of the cavity at the open end, and

%, =R+ 1[1 - cot(Zan/x)] (60)

Again exﬁressing the amplitude response in terms of an amplification,
there results the final equation

) 1
;;}’/po = [[R ain(YLz/Lx)] 2, [X sin(‘rLz/L,) - °°°(YL5/Lx)] 2]-2' ©(81)
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HI - EXPERIMENTAL TECHNIQUES
A. TEST ARTICLES
1. EXPLORATORY

Exploratory tests were performed in Lockheed's four-inch subsonic supersonic tunnel,
shown in Figure é schematically. The cavity test article consisted of three interchange-
able cavities which were mounted in a specially designed section of the tunnel wall.
Cavities of 0.5, 1.0, and 1.5 inch lengths, 1.0 inch width and 1.0 inch depth were
used. The cavity floor and tunnel wall 1.0 inch upstream and downstream of the cavity
were instrumented with high intensity microphones. Sound data from these were recorded
on tape and analyzed for frequency and amplitude content. Static pressure and temper-
ature data were observed from visual indicators. The tests were conducted at subsonic
Mach numbers from 0.20 to 0.86 and at a single supersonic Mach number of 3.0,

2, WIND-TUNNEL MODEL
a. General

Supersonic tests were performed in the 40 X 40 inch tunnel at AEDC, Tullahoma,
Tennessee, through a range of Mach numbers from 1.75 to 5.0. The model comprised
a cylindrical body of revolution having a 15-calibre ogive nose section, and a rectan~
gular recess of variable dimensions located near the front of the cylindrical section,
as shown in Figures 7(a), 7(b), & 7(c). Cavities with lengths of .5 to 8.0 inches,
depths of 1.0 to 3.5 inches and widths of 2.0 and 4.0 inches were fested. Sound data
were obtained with thirteen flush-mounted high-intensity microphones and recorded on
tape for subsequent analysis. Figure 8 gives a schematic diagram of the instrumentation
used. Static pressure, Mach number, and temperature data were recorded avtomatically
and printed out by a computer. Schlieren movies were taken of the flow in the vicinity
of the cavity. Boundary layer profiles along the mode! exterior surface (90° away from
the cavity but at the same longitudinal location as the leading edge of the cavity) were
measured with a pressure rake, Further definition of the boundary layer was obtained
through a Iimifecfnumber of hot-wire measurements of the longitudinal component of
turbulence.

b. Model Mechanism

The variable cavity mechanism made it possible to change cavity size without
opening the tunnel repeatedly. The cavity floor was designed to permit depths of 1.0"
and 2.5". Motor - controlled slugs allowed any desired cavity length for either depth.
A third slug was also provided so that cavities with a depth of 4.5 inches could be tested;
however, due to a malfunction shortly before the test, this feature could not be used.,
Control circuitry was varied during certain phases of the test progrem so that a wider
range of depths could be investigated at 8" cavity length.

Widths of 2,0" and 4.0" were tested over comparable length and depth ranges.
The basic mechanism involved the 4" width, with provisions for inserts and a different
floor and movable slugs to convert to u 2" width. A remote motor control permitted
cavity dimensions to be varied from outside the tunnel. All data cables, tubes and
control wires were run through the model sting and then out of tunnel. Microphone
and pressure tubes had flexible cabling and tubing to permit movement of the various
parts.
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B. INSTRUMENTATION AND TEST PROCEDURES
1. SOUND PRESSURE

Sound pressure levels were measured with 13 high intensity Altec BR-180 and
BR-200 probe microphones. Ten microphones were mounted in the cavity floor for the
4~inch-width configuration, 2 in the rear wall and one on the model surface 1 inch
upstream of the cavity. In the 2-inch-width configuration four microphones were
mounted in the floor. Figure 9(a) gives a location diagram for the microphones, and
illustrates the mounting procedure used. The probe tip in each installation was isolated
from metal-to-metal contact by means of a layer of resilient tape, as indicated in

Figure 9(b).

Four of the microphones used were standard Altec-BR-180-3 probe microphones.
The remainder were either BR-180-1 or BR-200-I microphones fitted with probe tubes
fabricated for the investigation. These tubes were somewhat shorter than the Altec
probe, but were found from comparative laboratory calibrations conducted in a small
anechoic chamber to produce satisfactory response characteristics up to 8000 cps.
Above that frequency the modified probe in conjunction with the BR-180-1 series of
transducers produced a more rapid cEacrec:se in sensitivity than the commercial system.

Microphone outputs were carried from the model to decade amplifiers where
necessary. The signals then went to a C.E.C. 14 channel recorder, on which half
the channels were recorded by frequency-modulation techniques and the remaining
half by direct-record techniques. Daily field calibrations of microphones and system
were made as a matter of operating routine.

2. STATIC PRESSURE

Static pressures were measured by means of 8 flush-mounted pressure pickups in the
cavity floor, 2 pickups in the rear wall, 1 pickup on the model exterior and five pick-
ups in the boundary-ltayer rake. Locations of the pickups are shown in Figure 9 (a).
Actual location of the exterior pickup and the rake was previously described. Pres-
sures were transmitted by steel tubing fo C.E.C. electro-dynamic pressure transducers
and associated instrumentation. This instrumentation resulted in punched data on a
paper tape which was in turn read and printed out by a computer. The computer also
caleulated and printed out Mach number data from the pressure and temperature data
which comprised its input.

3. OPTICAL

High-speed Schlieren movies at 8000 frames per second were made of the flow in
the vicinity of the cavity for every condition tested. These movies were taken with a
Fastax 16 mm movie camera, modified to take 8 mm exposures in order to achieve the
desired frame speed. All photographs were taken with the Schlieren knife edge in the
horizontal position. In some cases regular-speed movies were taken from direct views
into the cavity, which was coated with ultraviolet sensitive oil. These pictures show
flow patterns on the mode! surface and cavity interiors.

4. DATA REDUCTION

In the 40" by 40" supersonic tests, simultaneous tape recording of all microphones
used required only about one minute total tunnel time for a given condition. One
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Automatic readout and printout of pressure, temperature, and Mach number required
only a few seconds. Thus data for a given run was back in the control booth usually
in about five minutes. In this way close check was kept on the data for unusual
occurrences.

minute was considered the necessary time to obtain a good sample of noise data.
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FIGURE 7 (b). MODEL, TOP VIEW
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OPHONE PROBES
(TYPICAL)

PRESSURE PICKUP
(TYPICAL)

FIGURE 7 (c). CAVITY CONFIGURATION
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FIGURE 9. TRANSDUCER LOCATIONS AND MOUNTING DETAILS
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IV - EXPERIMENTAL RESULTS - EXPLORATORY

In order to gain better insight info the problem of cavity response, a series of
exploratory tests was performed with the arrangement shown in Figure 6. Three
cavity sizes, comprising lengths of 0.5", 1.0", and 1.5" were tested over a range of
subsonic Mach numbers from 0.2 to 0.9 and at a single supersonic Mach number of
3.0. In all cases cavity width and depth were held constant at 1.0". As discussed
previously, sound pressure levels were observed at either one or two points in the
cavity floor, depending upon cavity length, and at a point 1.0" forward of the cavity
in the funnel wall. As a matter of interest, levels were also observed at a point in
the tunnel wall approximately 1.0", downstream of the cavity. Data were recorded on
a two—channel tape recorder for later spectral analysis with a 1/3 octave spectrometer.

A, EFFECT OF MACH NUMB ER

Figure 10 illustrates the spectra of sound pressure observed in the cavity of 1.0"
length at each subsonic Mach number tested. The first clearly ~discernible sign of
resonant response occured at approximately 0.2 Mach number, at which point the 1/3-
octave analyses exhibit a pronounced peck in the spectrum in the vicinity of 2000 cps,
and a lesser peak at about 8000 cps. The same peaks appear at a lower level in the
upstream spectrum, indicating that radiation from the cavity is taking place.

As Mach number is increased, there is a rapid rise in the sound pressure level
associated with the lower mode, such that @ maximum level of 152 dE occured at Mach
0.665. Further increase of Mach number results in decrease of response in this mode up
to the [imit of the tests, or Mach 0, 86.

It is nofed that the same Mach number which maximizes this lower-mode response
also represents the clear onset of response in another mode of higher frequency. This
response, at approximately 8,500 cps, is visable in the spectrum at all Mach numbers,
but is of considerably lower level than that of the lower mode up through a Mach num~-
ber of 0.665. Above that Mach number, however, a rapid increase in level of this
higher-frequency response occurs, such that at Mach 0.835 it is the predominant res-
ponse, with a SPLof 161 db.

Insofar as the frequency of response is concerned, an increase in Mach number
produces an increase in frequency of the lower-mode response, although the proportion-
ality is not a direct one. For example, an increase of Mach number by a factor of
approximately 4.0 produces a frequency increase of approximately 60%. The high-
frequency mode is noted to change still less with Mach number.

On the basis of these results and some indications of the early, simplified theory
(to be discussed subsequently), it was concluded that the response of this particular
cavity is more nearly that of acoustic resonance than of any other phenomena.

B. SUPERSONIC FLOW

Figure 11 gives the response spectrum of the configuration just discussed at a Mach
number of 3.0. [t is interesting to note that essentially the same frequencies characte-
rize this response as characterized the high-subsonic response. The magnitude of the
response is quite different, however. The higher mode is not predominant, as it was
at 0.835 Mach number; and neither response exceeds 132 db.  Of course the static
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pressure existing in the cavity is appreciably lower in the supersonic test. The level
of the boundary layer noise is also observed to be reduced, but not to nearly the extent
that SPL in the cavity is.

C. EFFECT OF LENGTH

The effect of cavity length is illustrated by Figure 12 which shows the spectra ob~
tained from cavities of 0.5",1.0",1.5" length at approximately 0.60 Mach number. Cer~
tain significant similarities appear. All three cavities, for example, exhibit a peak in
the 2700-3200 cps range, which is hypothesized to be the depth mode, The 1.5" cavity
appears to involve a more complex response. It contains a very highly predominant peak
at 1700 cps which appears in no other case.

In explanation of these results, consider first the simplest calculations of modes
of an enclosure of 1.0" width, 1" depth, and lengths of 0.5™,1.0" or 1.5". The
characteristic frequency equation is:

2 2§\
2lin n n
2 ¢l x Z
=T k?) *(fﬁ*(ij
x vy Z

From this the primary length and width modes are calculated as shown below:

Configuration % ny Nz f {cps)
D=1", W =1", L = 0.5" 1 0 0 5640
0 1 0 2820

D=1, W=1" L =" 1 0 0 2820
0 1 0 2820

D=1 w=1" L = 1.5" 1 0 0 1880
0 1 0 2820

In addition to the depth modes, it might be expected that the above modes should
appear. The 0.5" cavity exhibits none of these frequencies, and its response is assumed
fo be entirely that of the first two depth modes. Although the 1.0" cavity appears to
have essentiolly the same kind of response, it will be noted that the peak occurs at about
2800 cps instead of 3200 cps, as it does in the 0.5" cavity. This corresponds to both the
tirst length and first width mode as tabulated above and may actually be that mode. The
results with the 1.5" length seem to support this since the predominant response is at 1700

cps, which is clearly the frequency of the first length mode. The peak at 5200 cps appears
to be the third length mode.

The sound speeds in the AEDC supersonic wind-tunnel for the various test Mach
numbers are tabulated below:

MACH NO. | 1.5 2.0 2.5 3.0 3.5 4.0 4.5
SPEED OF I 1160 1152 1160 1162 1182 1185 1205
SOUND, FPS
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UPSTREAM MICROPHONE
LOCATION

Cavity Configuration p—
Length: 1.0 in,  —
Width: 1.0 in.
Depth: 1.0 in.

Microphone MACH NO. 3.0
Location:

Upstream 150

x = -1.13 Inches

140

130 ,{\"‘
120
LT T M o]

110

E
3
2 Y
E

SPL - db

100

Microphone
Location:

Cavity Bottom 160
x =0.50 Inches

150

140 A

- M \ A MM'JJ" I ‘w\

120 o rv

\

100 200 500 1K 2K 5K 0K 20K

SPL -db

Frequency - cps

FIGURE 11. SPECTRAL RESPONSE OF A 1" LENGTH X 1" WIDTH X 1" DEPTH CAVITY IN
SUPERSONIC FLOW
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V - EXPERIMENTAL RESULTS - AEDC

The more detailed tests were performed in the 40" X 40™ supersonic tunnel at
AEDC, using the model of Figure 7. The procedure followed in the fest program was
to obtain data at various Mach numbers at as nearly constant tunnel "q" as possible, and
then to evaluate the effect of "g" at one particular Mach number. Thus, unless other-
wise identified, all dota presented were obtained at the maximum g™ of 5.00 psi with
one exception. At a Mach number of 5.0, it was not possible to obtain full "gq" without
condensation, hence all data at 5.0 Mach number were obtained at q = 2.68 psi.

A. BOUNDARY=-LAYER CHARACTERISTICS
1. VELOCITY PROFILES

In order to define the conditions under which the data were taken, boundary
layer profiles were obtained for each tunnel condition. Figure 13 gives the results ob-
fainecrfor Mach numbers of 2.0, 3.0, 4.0 and 5.0. The data points are plotted along
with two theoretical profiles. The solid curve in each case gives the conventional 7th
power law; the broken curve gives the profile calculated by the theory of Reference 8
for compressible flow. The indications are that the profiles existing on the model agree -
reasonably well with those for fully-developed turbulent flow.

2. TURBULENCE SPECTRA

To further catalog the flow field in which the data were taken, a limited number
of hot-wire measurements of the spectrum of turbulence in the boundary layer chead of
the cavity were attempted. The measurements were successful at Mach numbers of 2.0
and 5.0; at other Mach numbers wire atirition precluded taking of the data in a reason-
able length of time.

Figure 14 gives the dimensionless spectra of the longitudinal component which
were obtained in each case. At Mach 5.0, the spectrum was found to be typically ran-
dom. At Mach 2, on the other hand, the spectrum contains a very pronounced discrete
frequency, at 2580 cps. The origin of this periodicity is not known conclusively, but it
is assumed to be associated with the tunnei itself.

3. AERODYNAMIC NOISE

The microphone located upstream of the cavity afforded the determination of
boundary layer noise as further definition of the test conditions. Spectral analyses were
made at all test Mach numbers and at five "g" values for one particular Mach number.
Figure 15 illustrates the dimensionless spectra obtained at the various Mach numbers.
The level of boundary layer noise was found to decrease markedly with Mach number
when "g" was held constant. Figure 16 depicts the observed variation of the SPL of
three spectrum level samples. The levels at Mach 5.0 have been increased by 6.0 db.
since the "q" at that Mach number was approximately one-half that at all the other

Mach numbers considered.

The indications are that Mach number plays a large part in determining the
pressure level of aerodynamic noise. As shown in Figure 16, spectral levels of three
typical frequencies varied from around 110 db at Mach 1.75 to around 68 db at Mach
5, arange of 42 db.

WADD TR 61-75 40



Figure 17 plots the overall level in terms of its ratio to dynamic pressure as a
function of Mach number. It is observed that again a large effect of Mach number is
indicated. Implicit in the above mentioned figures is a decrease in static pressure with
increasing Mach number. This may be as much a controlling factor in the reduction of
sound pressure as the effect of Mach number. For this reason the static pressures corre-
sponding to the test Mach numbers are included on Figures 16 and 17.

The numerical values obtained Forv_z/q are somewhat disconcerting in that they
are appreciably lower than those ob‘rainecfin other investigations. This difference may
reflect the lower-frequency limitation in the present case, which for convenience of
analysis was 200 cps. - The analyzer used had the capability of continuous analysis through
two decades, either 20 - 2000 cps or 200 - 20,000 cps. To obtain the full range from

20 - 10,000 cps required twice the analysis time; therefore, the analyses were limited

to a lower cutoff frequency of 200 cps. In view of the rising spectrum envelope at the
low frequencies, it would be expected that the overall SPL may be appreciably higher
when frequencies down to, say,20 cps are considered,

B. CAVITY RESPONSE

The results of the test program indicate that the pressure response of a cavity can
be categorized broadly as a dual phenomenon - a discrete frequency resonant response
and a random buffet response. The former is hypothesized to result from excitation of
the normal acoustic modes of the cavity; the lotter results from the unstable nature of
the separated flow in some cases, which tends to permit an intermittent direct impinge-
ment of flow on the rear face of the cavity. As might be expected, the buffet response
is greatest for the [arger cavities.

The discussion to follow considers three aspects of the response, i. e.

1) The flow characteristics
2) The frequency response
3) The magnitude response

1. FLOW STUDIES

The characteristics of the flow associated with a cavity were investigated in de-
tail by means of high-speed Schlieren movies and static pressure measurements, and to a
lesser extent by oil-flow movies which permit visualization of flow conditions on the
floor of the cavity.

a. Schlieren Indications

Schiierenmovies taken at 8000 frames/sec indicate that the cavity induces o
highly unstable flow condition in some cases. A typical case is shown in Figure 18
which presents 12 consecutive frames from the movie of an 8" length 2" width and 5 5m
depth cavity at a Mach number of 2.0. Each frame comprises the view shown by the
dotted lines in the insert and the boundary layer is identified as the whife band in the
right corner of each figure.

The instantaneous displacement profile of the separated boundary layer is seen
to assume a variety of shapes, reflecting an unstable, rapidly fluctuating flow state.
Although not clearly shown in this figure, the movie itself indicates that such extremes
are encountered at the front of the cavity and that there is sometimes a shock rather than
the expected expansion fan.
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Further investigation of the fluctuating boundary-layer displacement was conducted
to determine the time history of displacement at certain representative lengthwise stations
along the cavity. Figure 19 shows a sample of the results at Mach 2.0 for an 8" L X 2"

W X 1.5" D cavity. Here the locus of the free-stream side of the boundary layer (as de-
fined by Schlieren pictures) with reference to an arbitrary zero is plotted against time to
give the wave shape of displacement.

There appears to be a definite tendency to periodicity in every case, witha lower-
frequency predominance near the rear of the cavity. This latter trend is accompanied by
a pronounced increase in amplitude at the rear of the cavity as well. The maximum ex~
cursion is observed to vary from 0. 18" at the 2" station to 0.6" at the 6" station. Simi-
larly, the rms value of displacement varies from .052" at the 2" station to . 161" at the
6" station.

Further evidence of the periodicity of this motion is afforded by the correlation
between various pairs of points along the streamwise dimension. Correlation coefficients,
defined as

T2 TN

R = T =
" 2 " 2
T, \ Ty

were determined numerically from the time history records for a cavity of length 8",

width 2%, ond depth 1.5" at Mach 2.0. Figure 19b gives the correlation diagram which
was obtained therefrom. The curve is very similar to that associated with a periodic wave,
especially in the rather high degree of negative correlation obtained. On the premise of
periodicity, indications are that the wave?engfh is of the order of 4.8 inches (taking the
average of positive and negative abscissae intercepts). This corresponds to a frequency of

f=c¢ = 1100x12 = 2750 cps
A 4.8

Reference to Figure 27a indicates that the predominant pressure response of an 8"
cavity occurs at 2200 cps, at which frequency the sound pressure level in the cavity is af
least 10 decibels above that of any other frequency.

These fluctuations of the boundary layer show a strong correlatfon with cavity
dimensions. At a given Mach number, the fluctuations become very small when cavity
depth is decreased fo 1". Conversely, they become larger as depth is increased. Figure
20 illustrates this tendency for depths of 1.0", 1.5" and 2" ot stations 2" and 5" from
the cavity leading edge. The change in maximum excursion between a depth of 1.5"
and 1" is quite apparent, particuldrly in the rear of the cavity. Where a maximum ex-
cursion of 0.6" occured at the 5" station for 1.5" depth, the maximum is only 0.3" for
1" depth. At 2" depth, the maximum excursion is 0.7".

As would be expected short cavities do not show nearly the instabilities that are
shown for the 8" cavity, the separated flow being able to bridge the gap. The Schlieren
movies reveal that there are fluctuating displacements in the case of a short cavity, but
these appear to be more in the nature of an inphase motion throughout the cavity length.
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Certain other features of the flow over a cavity become evident in the pictures, however,
as shown in Figure 21. Here the cavity is short enough (1™ length) that the field of view
of the camera permits observation of the flow for some distance downstream of the cavity.
Clear evidence of a periodic disturbance in the boundary layer is seen. Presumably this
is a traveling-wave disturbance} which is probably also present with long cavities as well.

A sample time history for the 4" cavity length is shown in Figure 22 in the interest
of completeness. Comparison of this figure with Figure 19 shows that the fluctuations are
greatly reduced at the 4™ length.

b. Qil-Flow Movies

Model~fabrication considerations precluded the possibility of direct Schlieren
view of flow conditions inside the cavity. Therefore in an effort to gain insight into flow
conditions therein, a limited number of movies were made with the floor of the cavity
covered with a film of oil containing luminescent particles in suspension. Illumination of
the model with black light then made the oil clearly visible. These were not particularly
revealing, although there wos definite indication of a vortex within the cavity in some
cases. Figure 23 shows the photographs for lengths of 0", 1/2% 1", 2", 3", 4%, 5" &»
7", and 8", The view shown is almost directly into the cavity, with flow from left to
right at a Mach number of 2.0. At length 1/2" the oil tends to collect in a lateral line
about halfway back in the cavity. The same pottern is evident in the 1" cavity. In the
2" cavity there is clear indication of a vortex formation which seems to have a vertical
axis. At longer length there is some slight indication of the same sort of formation, al-
though it is not as clearly defined,

c. Static-Pressure Indications

Static pressures were measured along the cavity floor in all cases. Some runs also
had pressure pick-ups on the front and rear walls. Rear wall pressures were usually of the
same magnitude as the rearmost floor pressure for a given conggurcfion whereas front wall
pressures were usually from zero to ten percent higher than front floor pressure, Due to
the scatter and incomplete wall data, +ﬁe following discussion is concerned mainly with
floor data. The model local static pressure is given in all figures in this section, and its
relation to cavity pressures can be seen.

(1) Effect of Depth: The depth of an 8" long cavity wos varied in half~inch steps from
'™ to 3.5 at all Mach numbers, The data obtained at Mach 2 is typical of that
for the entire program (Figure 24). A trend of increasing cavity pressure with in-
creasing depth is shown, Pressure profile shape does not change appreciably but is
a little flatter for shallow cavities,

(2)  Effect of Length: Variation of length has several effects, as indicated in Figure 25.
The front fioor pressure decreases with increasing cavity length to a point and then
rises again. For cavities greater than 4" length, the rearmost floor pressure is con-
siderably higher than that anywhere else ir the cavity. At high Mach numbers this
was not true, however, the floor profile being almost flat. Lowest floor pressure
occured approximately two-thirds of the way back on the floor regardless of actual
length. ‘
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(3) Effect of Width: Variation of width from 4" to 2" did not change floor pressures, but
did produce The higher pressures measured on the front wall which were mentioned
previously. No other effects of width changes were observed.

(4) Effect of Mach Number: Increasing Mach number in general gave more scatter in data
for @ given locafion, and length and depth effects do not show up as well. The floor
rofile becomes flatter with increasing Mach number (Figure 26). At low Mach num-
Eers, the rear wall pressures were slightly less than rear floor pressures while at high
Mach numbers, the rear wall had slightly higher pressures.

(5) Effect of “q": Increasing "q" from .77 to 5.1 psi af Mach 2.5 produces o general in-

crease Th all cavity pressures. Floor profiles tend to be flatter at very low "g" and
assume the typical shape at high "q".

2. CHARACTERISTIC FREQUENCIES

The typical response obtained in both the exploratory and AEDC tests is a discrete
frequency response containing several peaks. Some of these are harmonic, or nearly so,
and some are not. Additionally, the spectrum may contain a random low frequency
response which is referred to herein as "cavity buffeting”. To illustrate a set of typical
responses, Figure 27-a gives the spectra for all lengths tested at a particular Mach num-
ber, in this case M = 2, Figure 27-b illustrates the effect of "g" on the spectrum of res-
ponse.

a. Effect of Dimensions

Figure 28 gives a composite plot of all discrete frequency components which are dis-
cernible from the spectra obtained at Mach 2.0, In the sense of a preliminary orienta-
tion as to the response frequencies, a family of harmonic curves is shown along with the
data, To obtain these curves, o single curve was faired through all data points relating
to the second lowest discernible component (selected Instead of the lowest component
because of its sharpness). The harmonic curves were thus normalized on this as a base.

This figure illustrates the point just made. For any length the frequencies observed
are nearly harmonic, but not quite so, and there are usually one or two extra points. |t
is apparent that there are so many frequencies excited that almost any hypothesis can be
supported, depending upon how the data are viewed. For that reason, the final analysis
of the enfire response spectrum will be discussed in that section of the report wherein
theoretical and experimental comparisons are drawn.

For the present, certain conclusions seem warranted by the data for the first four
response frequencies. First, the trend of the lowest-frequency response, hereafter re-
ferred to as "lst mode, " is suggestive of an inverse relationship between frequency and
cavity length. Also, the 1st mode and the 2nd mode frequencies are almost exactly
harmonic. Thus it might be concluded from these experimental data that at |east for the
first few modes

foex n/Lx where n=1,2, 3, etc.
Lx = cavity length
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.. Figure 29 gives o comparison of the experimental data for each of the first four modes
with the curve depiciting this relationship. In order to broaden the scope of the results and

perhaps bring info perspective other parameters, data are plotted for the 1" depth along
with the 2.5" depth, and for a 4™ width and 2. 5" depth as well.

For lengths from 4" to 8" the 1st mode data seems to follow the f X n/L, curve
very well, regardless of cavity width or cavity depth, For lengths of 2" and less, how-~

ever, the lowest observed experimental frequency is appreciably less than indicated by the
fo¢ n /L curve. The same trend appears in the 2nd mode comparisons. For the 3rd

mode, the divergence between the fof n/Lx curve and the data is perhaps not as great,
but there is a markedly higher degree of scatter,

These results seem to indicate three broad conclusions:

1. The cavity response for long lengths is a different phenomena from that for
short lengths, perhaps corresponding to the difference between length modes
in the former case and depth modes in the latter.

2. A factor of 2 change in cavity width has little or no effect on frequencies.of
the first two modes, considering lengths 2= 4" (this is not to say that there
will not be a definite width effect on some of the higher modes. )

3. A factor of 2.5 change in depth has no appreciable effect on the first two or
three modes of a large cavity, again considering lengths > 4»,

b. Effect of Mach Number

The observed effect of Mach number is shown in Figure 30. Here the 1st mode is
selected for study, and data for Mach numbers of 2.0, 3.0, and 4.0 are plotted together
to determine if any systematic effects occur.

In general, the indications are that the effect of Mach number is small. With the
exception of the data at 2" length and at 4" length, in every case the points at different
Mach numbers are almost coincident.

As discussed previously, the 2" length was found to produce clear indication of a
vortex within the cavity. This factor, which suggests that a different flow regime exists
at that length, may be the cause of the wide spread in response frequencies shown in
Figure 30 at the 2" length. :
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3. AMPLITUDE RESPONSE

In consideration of the amplitude response both the buffet and resonant contributions
must be considered. These are discussed individually in the following:

a. BUFFET RESPONSE

The buffet response of the cavity is characterized by a random spectrum which
reaches its maximum value in every instance at the lower limiting frequency of the
analyses. Thus, there is some uncertainty as to what the true maximum may be. Some
few analyses made with 100 cps as the lower limiting frequency still showed a rising
spectrum envelope. Thus, in view of the uncertaintyregarding overall level, all dis-
cussion of this facet of the response will be confined to representative spectrum-level
variations.

(1) FEffect of Cavity Dimensions: Figure 31 illustrates the effect of cavity length and
avity width on The Tevels observed in 50-cps bands centered at 200 cps and 400
cps. The upper graph gives the results obtained at Mach 2.0 for a 2" width; the
lower graph gives corresponding results for the 4" width. The indications are that
there is approximately a 10: 1 (20 db) increase in buffet level over the length range
tested. The buffet response reaches a maximum at the 6" length and remains con-
stant for greater lengths.

The 4" width exhibits about the same response, both in maximum value and minimum
value. There is one notable difference, however; the maximum response is reached
with a shorter length of 4" in the wider cavity.

(2) Effect of Depth: Although the 2" and 4" widths show very similar buffet response ot
7. 5" depth, They show markedly different levels of response as depth is system~
atically varied.  Or more precisely, the good agreement shown in the preceeding
figure is perhaps only a fortuitous result, for Figure 32 indicates that as depth is
varied in an 8" cavity the width becomes an important factor. The 2" width cavity
produced a buffet response which increased continuously throughout the range of
depths tested, whereas the buffet response of the 4" width cavity reached its maxi=-
mum at }.5" depth and decreased thereafter. This result suggests that cavity vol~
ume, as well as length may be a controlling parameter in buffet response.

" (3) Effect of Mach Number: Figure 33 depicts the effect of Mach number on the buffet
response of @ given cavity. Sound levels decrease rather uniformly with increasing
Mach number.

(4) Spatial Distribution: The streamwise variation of buffet levels in an 8" cavity are
shown 1n Figure 34. The highest levels occur in the rear of the cavity, as might
be expected. A difference in level of the order of 15 db. exists between front and
rear of the cavity.

b. RESONANT RESPON SE

The amplitude of the resonant response is considerably more difficult to categorize
than that of the buffet response since it invoives presumably the characteristic distri-
butions of a number of different modes. The following discussion will attempt to derive
from the voluminous data obtained certain conclusive indications of a general nature.

WADD TR 61-75 46



The distribution of sound pressure inside a given cavity is, of course, a matter of
interest. This facet of the response is best studied with a long-cavity configuration,
where data are available from a number of microphones. Figure 35 shows the distri-
butions of pressure in the first four modes as observed in the streamwise direction on the
centerline of the floor in a cavity of length 7" and depth 2.5". The Mach number for
this example is 2.0.

The most general result indicated is that, regardless of the shape of the distribution
curve, there is a pronounced tendency for the response to be greatest near the upstream
end of the cavity. Or, stated another way, it appears that whatever typical response
exists, it is subject to the superposition of what is probably an exponential decrease of
intensity in the streamwise direction. It is observed that this is directly opposite to the
buffet distributions.

Now consider the individual responses. In the first and third modes there is a
definite tendency for a standing-wave type of distribution, perhaps as shown by the
curves which have somewhat arbitrarily been drawn through the data. On the other
hand, the distribution for the second mode has very little tendency toward periodicity
but accentuates the exponential decrease.

The same sort of cyclical response as that just discussed for a given length occurs
at a given point as the length of the cavity is varied. For example, Figure 36 (a) shows
the response at a point 1/2" from the leading edge of a cavity whose length was system-
atically increosecﬁjrom 0.625" to 7" at a Mach number of 2.0. Cavity depth was held
constant at 1" and width at 2". Extremely wide variations of pressure are found to occur
in each of the first three modes. The pressure at this particular point was found to reach
a maximum when the length was adjusted to 2", and fo decrease sharply as length was
further increased. At the 5" length a minimum was recorded, and at still greater lengths
another substantial increase in level occured. Perhaps it should be noted that two un-
usual conditions are associated with the 2" length. First, at this Mach number, both
the hot-wire turbulence spectrum and the upstream boundary-layer~noise spectrum showed
a strong periodic component. In the turbulence spectrum this occured at about 2580 cps.

In some cases the cavity response has a peak very close to this frequency. This may
only reflect cavity response off-resonance to discrete-frequency forcing, but it may also
reflect coincidence of the discrete input with a cavity resonance in which case a very
farge response would be expected.

Secondly, the oil-flow movies revealed that the 2" length permitted a pronounced
vortex formation in the cavity, which could also change the response greatly.

Further indication of the possible uniqueness of this response is afforded by the set
of partial curves at the right of Figure 36 (a). These were obtained under precisely the
same conditions as the other data, "except that the depth was held constant at 2. 5" in-
stead of 1". Unfortunately malfunction of the cavity drive mechanism precluded the
setting up of lengths less than 3", so that the response of the 2" length was not obfcin'ecl
at this depth. Even so, from the data at lengths greater than 2" it is apparent that this
deeper cavity represents a quite different situation. It is also clear that over most of the
common range of [engths of the two sefs of data, pressure response in the 2.5" depth is
several orders of magnitude greater than that in the 1" depth. This result is certainly
consistent with the indications of Figure 21, which led to the conclusion that the bound-
ary-layer fluctuations of the 1" deep cavity were considerably less than those of the 2.5"
cavity.
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Figure 36 { b ) gives a comparable plot to that &f Figure 36 ( a ) but a Mach
number of 3.0. Two things are evident. First, the maximum levels are of the order
of 30 db. lower than those at Mach 2.0, a result which is compatible with the re-
duction of boundary-layer noise between those same two Mach numbers. Secondly,
there is no evidence of the extremely high levels ot the 2* length., Rather the

levels in that vicinity tend to exhibit a more cyclical variation of the type that would
be expected of a resonant response.
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Vi - COMPARISON OF THEQRY & EXPERIMENT

In making comparisons of theory and experiment, it will be helpful to consider first
the cases where the simplified theory may be expected to apply. This has the merit of
considering the simpler responses first, and determining the factors which limit the range
of applicability of the simplified theory. Then the more general cases, in which both
depth and length modes appear, can be considered with better insight.

A. SHORT CAVITIES
I. SUBSONIC

The simplified theory is predicated on the assumption that the modes in which the
cavity responds are predominately depth modes; that is, no standing waves in either the
streamwise or tranverse directions are considered. While this approach would hardly be
realistic for long cavities, there is evidence that it may be adequate for short cavities.
To explore this possibility, consider first the data for a 1/2" length X 1" width X 1"
depth cavity from the tests conducted at Lockheed.

a. Frequency

Equation (61) gives the calculated amplification of pressure which would be expected
between the bottom and top of a cavity. Calculation of a complete family of response
curves by this equation yields the results shown in Figure 37 for Mach numbers from 0.1
to 0.9. First consider the implications of these curves. They are the foilowing:

1} The cavity should exhibit two responses (within the frequency limits of 0-10,000
cps) at all subsonic Mach numbers.

2) The frequency of these two resonant responses should decrease slightly with
Mach number.

3) The low frequency mode should predominate at all Mach numbers. However,
increasing Mach number causes lower response in the low mode and a more
predominant response in the higher mode.

Figure 38 gives the measured response spectrum of the 1/2" X 1" X 1" cavity
throughout the subsonic regime. It is observed in the way of generalities, that the first
of the above theoretical conclusions is confirmed by the data. There are two principal
frequencies of response. Secondly, the experimental response frequency has a slightly
increasing trend with Mach number as opposed to the theoretical prediction. Thirdly,
the lower mode becomes less predominant with increasing Mach number and the second
mode amplitude response increases with Mach number, however the increase is very
much more predominant than predicted by the theory.

Thus, the predicted general trends are found to occur. Now consider the numerical
agreement between theory and experiment insofar as response frequencies are concerned.
Figure 3% gives a comparison of calculated and measured frequencies for the 1/2" X 1"
X 1" cavity throughout the subsonic Mach number range. In general the agreement is
rather good, particularly in the first mode. As a matter of fact, numerical agreement
between theory and experiment in the 2nd. mode is also quite good up to about 0.7
Mach number, although there appears to be a divergence between the observed and
caiculated trends.

All factors considered, it is felt that the general and numerical aspects of the com-
parisons of Figure 39 support the hypothesis of a resonant response of the short cavity in

its depth modes.
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Now consider the situation with a longer cavity. Figure 40 gives a comparison
between calculated and experimental response frequencies for the 1.5" length X 1"
width X 1" depth cavity at subsonic Mach numbers. Unlike Figure 39, this does not
give a depiction of all experimentally-observed frequencies for it is apparent from
Figure 12 that there are frequencies in the response of this cavity which are not repre-
sentative of depth modes. The intent here is to show that the simplified theory does
account adequately for a part of the total response. This is evident from Figure 12,
which indicates that the theory accounts reasonably well for most of the response fre-
quencies,

A pertinent analytical result can now be considered; that is, the effect of cavity
fength on frequency of the depth modes. For the present this will be confined to the sub-~
sonic flow regime. Figure 41 gives the calculated variation of frequency of the first two
modes of the cavities used in the exploratory tests, as cavity length is increased. A Mach
number of 0.6 is considered. As a matter of interest the experimental frequencies from
Figure 12 are included for comparison with theory at 0.6 Mach number,

- It is observed that the first~mode frequency decreases with cavity length throughout
the range of lengths considered, and this is verified by experimental results. Theoretical
results for the second mode show the same trend.

b. Amplitude Response:

Equation (61) derives the amplitude response in terms of amplification of pressure in
the cavity. This approach was followed in order to obtain results that are independent
of the input itself, the premise being that this yields a more general theory. Such an
approach is analogous to the derivation of the transfer function, or impedance of a
mechanical system which can then be considered for any arbitrary input.

In the present case, however, difficulty arises in definition of the input. The
boundary-layer noise existing in the flow could conceivably be viewed as the input.
On the other hand, any instability of the separated boundary layer which results in
time-variant displacements of the separated layer may well constitute a velocity input.
In the practical case, much more convenience is associated with assessing the boundary-
layer noise than the fluctuating boundary-layer displacements. For that reason it was
decided to explore first the possibility of obtaining satisfactory results using boundary-
layer noise as the forcing function,

In order to make the comparison of calculated and measured amplifications it will
be necessary to reduce the theoretical and experimental results to a common basis of
analysis. Because the input is random, the experimental response levels represent the
output as integrated by the cavity over its resonant bandwidth, and the input level rep-
resents integration of a random signal over the frequency limits of the appropriate
1/3-octave filter. Theoretical results, on the other hand, are calculated in terms of
response to sinusoidal input of variable frequency; as such they are the spectrum level
of response.
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For purposes of comparison let the amplification p/p, be defined as:

'P/Po - Pa f/Pspeci’.

where

Pspect is the spectrum level of boundary- layer noise. Paf is the response as

integrated over the theoretical half-power limits of the frequency response characteristic.

Let it further be assumed that the 1/3~octave response level for the output is entirely
composed of P 5 ¢, having no contributions from frequencies outside these limits. The
theoretical results can then be put on a comparable basis with experimental results and
plotted. Figure 42 gives such a plot for the first and second modes of the 1/2" X 1" X
1" cavity, where the amplifications shown are (1/3 ocfave)/pspect) .

The indications of this figure are quite encouraging. For both the first mode and the
second mode the agreement between theory and experiment is quite good. Actually,
it would appear that the implications of this agreement are of more consequence than the
agreement itself, for the use of boundary-layer noise as the forcing function seems to be
a realistic and satisfactory practice. As mentioned above, this will permit much better
utilization of the results since both the characteristic spectrum and intensity variations
of boundary-layer noise are now fairly well cotaloguecrin the literature.

It should be noted that because the simplified theory considers only depth modes,
the streamwise distribution of pressure within the cavity is constant. TKat is, the pressure
at any point on the cavity floor is theoretically the same. Of course, pressure will vary
on all vertical surfaces, with a maximum occurring at the bottom of the cavity and a
minimum at the top.

2. SUPERSONIC

a. Frequency

Figure 43 gives a comparison of experimental response-frequencies with calculated
frequencies for the 2" length X 2" width X 2,5" depth cavity at Mach numbers from 1.75
to 5.0. Consider first the theoretical resuits. Four modes were found to exist at fre-
quencies below 10 kc in most cases. These are non-harmonic. Unlike the results at
subsonic Mach numbers, the frequency of a given mode does not vary appreciably with
Mach number.

The data points indicated by squares are seen to follow the theory curves very
closely. Several interesting points arise in this regard. For example, the theory pre-
dicts the first mode to oceur in the vicinity of 1800 to 2000 cps, but no resonant res-
ponse was observed ot this mode. The reason apparently lies in the amplification;
although the theory indicates the presence of the mode, it also indicates extremely
small amplifications. The calculated amplification was only of the order of 0.5db as @
maximum. In view of this, it is not surprising that the experimental response spectra do
not show such a resonance.

WADD TR 61-75 80



It is interesting to note also that for this cavity not only are all depth modes pre-
dicted accurately by the theory, but these are the only responses which appear in the
measured spectrum. Thus the theory adequately predicts the entire frequency response
of this cavity at all Mach numbers.

b. Amplitude Response

Figure 44 indicates the measured and calculated amplitude response of the 2" length
X 2" width X 2.5" depth cavity at all Mach numbers tested. In general, the calculated
spectrum of amplification shows agreement with the experimental spectrum in its fre-
quencies, as was indicated by Figure 43, but the agreement in amplification is rather
poor except for the Mach 3 case. In this case the amplifications are in fair agreement
for the Ist and 3rd modes. The experimental amplification of the 2nd mode is much
higher than calculated, but judging from the sharpness of the response curve, a part of
this may be due to the filter Lcndwidrh used in analysis. The spectrum shape is indicated
correctry only if the width of the resonant peak is large relative to the bandwidth of the
filter used in analysis (50 cps). This does not appear to hold for the second mode, hence

the filter output may be taken as indicative of the response integrated over its own band-
width.

Further comparison of theory and experiment is afforded by Figure 45, which con-
siders shorter cavities at a Mach number of 2.0. Cavities of 1" length and 0.5" length
are considered for a constant width of 2" and depth 1™, in both of these cases the
agreement is considered to be rather good, particularly for the 1" length.

The results of Figures 44 and 45 tend to add further confirmation to the conclusion
that the simplified theory is adequate only for cases wherein length/depth is less than
unity.

B. LONG CAVITIES

The experimental evidence presented herein indicates that in cavities of length-
to-depth ratios greater than approximately one, there is significant response of the
cavity in its length modes. There may also be excitation of depth modes, as was shown
to be the case at L /L_=1.5 in the exploratory tests, but predominance of the fength
modes is fo be expécted.

Consider the cavity of 8" length, 2" width, and 3.5" depth. Figure 46 gives a
comparison of the calculated and measured sound-pressure spectra at a point on the
bottom of the cavity 0.5 inches from the leading edge at @ Mach number of 2.0. The
theoretical spectrum is calculated from Eq. (58). In order to obtain dbsolute values
for the calculated pressure spectrum, it is necessary to obtain either a theoretical or an
empirical value of source strength A. In the present case A was evaluated empirically
as follows:

At distances ' >> X\ from the source, the sound pressure can be written as

. =iwt
P_ow logAe ’ Prmsz —wah
P™ nr hnry?Z
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The spectrum of pressure response af the point of interest in the cavity was
observed at a high frequency (6000 cps), which was off resonance. At such a
frequency the requirement that r==> A isat least approximated, since A =

2 2 inches and (r) avg. = 5.2 inches, assuming the source to be located at
random in the plane of the cavity opening. From the spectrum - level pressure at
4000 cps and the average r , the source strength was com uted as A =
46.8 om3 /Sec. P 6000 cps

To be useful, the spectrum of source strength must be determined. In view of the
relatively flat slope of the turbulence spectrum shown in Figure 14 it was hypothesized
that

A{ w) = constant = 46.8
for the case under consideration; i.e., o constant-velocity source is assumed..

Within the limitations of the assumptions made regardihg source s trength and
characteristics, Figure 46 indicates reasonably good agreement between calculated and
measured spectra - While there are some appreciable differences between theoretical
and experimental amplitudes, it seems clear that the phenomenon of cavity response is
correctly defined by the theory.

Some further insight into the phenomena is afforded by the tabulation below,
which compares calculated and measured resonant frequencies and identifies the noture
of each by its modal description

RESONANT FREQUENCIES, 8" L X 2" W X 3.5"D

fccﬂ. f meas Modal Description
600 360 n_ - 1 ny =0 9, = 9,
800 -- n, = 2 ny =0 9, = 9
1450 1350 n, = 1 ny =0 g, = 9y
-2 22 = - -

200 50 n. 2 ny 0 9, 9y 97
3250 3150 n =3 n =20 g =g
4050 4000 " 1, 4 . 0 " °

ne = Ty T 9, 7 9, 92
4550 4850 n =5 n =20 g =9

X y n o
5600 5600
-- 6550
7600 7000
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An interesting point arises in connection with the first two calculated frequencies.
Theoretically, two resonances should occur, at 600 cps and at 800 cps. In this case
only one resonance is indicated. However, Figure 27 shows that in many cases the
analyses are made with sufficient definition (50 cps) to distinguish between the two
modes in the way of a double~peaked curve.

Figure L7 gives a similar comparison of theory and experiment for a 4" length X 2"
width X 2.5" depth configuration. In this case, the resonant frequencies may be iden-
tified as follows:

RESONANT FREQUENCIES, 4" L X 2" W X 2.5" D

Feal. fneas. Modal Description

1250 1325 n, = i ", =0 On = 93
1800 - - nx=0,l ny=0,0 g9, = 9
2450 2700 n, = 1 n, = 0 9 = 9
3950 3850 n = 2 ny = Oy = 9
4400 4250 n.=12 ny = 8, = 92r 8,
5250 5750 n, = } ny = g, = 9
6000 6500 n = 2 ny = Sn = 9
7600 7600 n = 2 ny =0 9, = 93

The comparison of theoretical and experimental response spectra given in Figure 47
indicates reasoncbly good agreement for the lower-order modes, At the higher modes the
theoretical spectrum tends to overemphasize the response. In this regard, it should be
noted again that the theoretical spectrum shape is directly reloted to the assumed spectral
distribution of A, and the absolute pressure levels are directly related to the magnitude
taken for A. Obviously the evaluation of A from the sound pressure on the cavity bottom
will over estimate source strength by virtue of the reverberant characteristics of the en-
closure, which reinforces the pressure cbove the assumed free~space level,

Further uncertainty exists in the hypothesized spectral envelope of A. As discussed
previously, the calculations depicted in Figure 46 and 47 are based on a source strength
which is independent of frequency, since the spectrum of turbulence was found to approx-
imate this condition.

On the other hand, the envelope of sound pressure meosured in the boundary layer
follows more nearly @ 1/w  type of variation. Thus the assumption that A {(w) e« | /4
may well be a better approximation to the actual conditions. Certainly this would yield
a more representative response envelope as judged from the measured envelopes.

. A further Eoinr regarding the higher-order modes is that appreciable air dissipation
will increase the damping at the frequencies involved here. Since this is not accounted
for fhjorehca.lly, some overestimation of the higher order modes is probably to be ex~
pected,
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Vil - CONCLUSIONS

The analytical and experimental investigation reported herein indicates the foliow-
ing conclusions:

1. The acoustic response of cavities in either subsonic or supersonic airflow com-
prises dual phenomena involving

a. A randers frequency buffet response
b. A discrete-frequency resonant response

2. For short cavities the total response is primarily resonant; for long cavities the
buffet and resonant responses are of equal importance.

3. The resonant response can be categorized as almost entirely the depth mode
for cavities of length-to-depth ratio of one or less, and predominately the
lengthwise modes for cavities wherein length is 2 to 3 times depth.

4, Classical theory, developed herein to account for the effects of a moving
medium adjoining the cavity opening, is found to provide excellent definition
of the response frequencies and fair definition of the amplitude response for
both subsonic and supersonic regimes.

5. On the basis of results presented, it appears that the spectrum of boundary-
layer noise may be taken as the forcing function in calculating response.

6. The theory can be simplified in the form of a design approach that will permit

fairly rapid assessment of the approximate response of a given cavity, as given
in the following section.
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VI, DESIGN SUMMARY

The following is in the nature of a summary intended to enable o designer to
assess the frequencies and dynamic pressure loading to be expected on the
structural surface of a given cavity.

A. CAVITY LENGTH/DEPTH<1.0

Both the amplification factor and the resonant frequencies are obtained from
(62) below.

1l
%/Po - [[R Sin(TLz/Lx)]2+ [X Sin(YLJLx) - COS(TLZ/Lx)] 2] z (62)

where:
f s frequency in cps.
L is streamwise cavity length
L is cavity depth
R” is the radiation resistance, given in Figure 48 for both subsonic
and supersonic cases at width/length ratios for . 125 to 2.0.

X is the radiation reactance, given in Figure 48 for the same Mach
numbers and width/length ratios.

B. CAVITY LENGTH/DEPTH >1.0

In these cases the length modes are predominant, and it is necessary to employ

the more general theory. Frequencies may be determined from the characteristic
frequency equation

AR

where g, £,

On the basis of experlmenfcl evidence, the transverse modes are not normally excited,
thus the resonant frequencies may be reasonably approximated by

2 2 2 2 .
2 e “_x) e _ (%_) . {“_n) " (64)
N L Lx Lz Lz Lz L2

Because of the frequency dependent nature of 9 determination of f becomes an
iterative process, as outiined by the following sfeps

(1} It may be helpful in initiating this process to take the first approximation of
frequency as that for a closed cavity, that is

. (i_} (65)

(2) Enter the impedance tables of Appendix B or C and determine values of R and X.
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{3) Calculate the constants a and b as follows:

b
. 26y X - 2f)L R (68)
c(B+ x9) c(8%+ x9)

(4) Take the volues of o and b calculated in step 3 and using figure 49 read the
valves of & and 1 for the desired mode. If the value of b is negative, treat
it as positive in clefrtlarmlnmg 5 and 0., but record 1,95 @ negative number. In
other words, , always carries the s:gn of b.

(5) With the vulues of &: and n_ from step 4 a second approximation of natural
frequency, f can " be caicufc’red as follows (neglecting damping):

SERERCH

(6) Examine f_, incomparison with the first approximation of f. If f = - f is positive,
choose a higher value of f and if negative, a lower value of f,and go back to step 2.
When a change of signof f,, = f is obtained, these points should be plotted as o
curve of f, . - fvs. f. This method will give the approximate intercept on the
f-axis. More iterations can be made for higher accuracy.

It should be pointed out that in this process, certain values of a and b inan
iterative sequence may cause the values of E and n, fo cross a dotted mode
line in figure 49, thus apperently denoting o "Thange of mode. When this occurs,
the apparent mode change may be disregarded and continuity of the iteration
maintained.

It is also observed that some modes may have a resonant frequency in the vicinity
of the crossover point, where radiation resistance changes from negative to
positive. In such cases two distinct resonances may be calculated.

(7) Once correct values of fn, £ and have been determined the resonant response
for the mode in question can be calculated from the following equations.
ppN
= 20 log, |[—
Py lo Pre
where (68)

. rt 1 . 11
180ty L, A(x,5,2 )g By (x,7,2) b (x,7,2 )

Py LxLysnX[sn_nh(hgn) * 2ngn]é;n-r1n

P

The coordinates (x, y, z) are the location of the point in the cavity where sound
pressure is desired and (x', y', z') is the location of the sound source of strength

A(Xlt y'r Zl)'
The above calculations should be made for all combinations of n_and n. It is
recommended that n_range fromOtob6and n be 0, 1, and 2.
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SAMPLE CALCULATION

DATA:
n =2, n =1,n=20,1L = 8", L =2.", L = 3.5
X ra X Y Z
c = 13,900. IN/SEC, x = .5", x' = 0,z =0, z' = 3.5"
A(x',z') = 3, o = 1.065 X 1079 LB-SEC2/1N4

Going through the steps outlined of the beginning of the section, the following
results are obtained.

(1) Using Eq. (65}, the first approximation to frequency FN is, fN] = 2650 cps.
(2} Using the above frequency of 2650 cps, values of impedance from Appendix C
are:
R = .846 X = .564
(3) Impedance and frequency from steps (1) and (2) yield the constants:
a - .73 b = 1.10
(4) From Figure 49 the values of En and n, forn = 0 are:
go = .14 o = .06
(5} The second approximation to natural frequency, using the values of step (4), is
flyp = 2045 cps
(6) Compare FN of step (5} with FN of step (1).
fNZ - fN] = ~605 cps
The result is negative, therefore choose a lower value of f , say f = 2150 cps,
. . N N3
to insert info step (2).

After calculation of steps (2) - (5}, a natural frequency, f = 2070 cps is found.
Comparison with f, - gives a value of -80 cps so that smallervalue of FN must be chosen.
Choosing FNS = 15800 cps yields a valve of FNé = 2070 cps.

For the final iteration use a value of f,_ in step (2) of 2070 cps. This results ina
valve of f = 2070 cps in step (5). There’?‘ore the correct value of f_ is 2070 cps.

N
The correct values of EO and N, dre EO - .16, Ny = .99,

(7) Using the input constants and the above valuves of f + & , M, sound pressure
P N n" n P
level in the cavity may be calculated.

The value of p_ from Eq. 68 is
PN
P = 14.35 X 1077 psi
PN
PN
In order to compare with the value of SPL from figure 46, a valuve of 17 db must be
added to account for the 50 cps bandwidth used for presenting SPL in figure 46, This

gives a value of p,  of 111 db which is approximately the same as found with the more
complicated machine calculation,

= 94db
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APPENDIX A

HELMHOLYZ RESONATORS

The Helmholtz resonator configuration may be regarded analytically as an extension
of the simplified short~cavity case. As with the short-cavity case, it is assumed that a
weightless air piston vibrates as a rigid body in the mouth of the resonator. The impe-
donce’ os viewed from the mouth of the resonator is then

ZT = ZR+ ZH
where ZT is the total impedance and
Zp = R+ iX

the radiation impedance as given by Eqs. {32 ) and { 33) for o subsonic medium and by
Eqs. (46 ) and (47 ) for a supersonic medium. ZH, the impedance of the Helmholtz
cavity, comprises the inductive reactance of the air piston in the mouth and the capo-
citive reactance of the volume of the resonator. |t can be written as

2
ZH:—iw(ZL)+i(:{C)

Combination of this equation with Eq. ( 47 ) gives the total reactive impedance of the
Helmholtz configuration and yields the resonant frequency when X = XL.

The amplification of a Helmholtz resonator is shown in Reference 9 to be, at
resonance,

P =20 Log]O (—S ) where R is radiation resistance
Po ®aVR V is resonator volume
®_ is resonant frequency

Figure 50 gives a plot of the calculated resonant frequency of the resonator shown in
the inset.

Amplification calculations for this resonator indicated that an apprecioble attenua-
tion, rather than amplification, should occur. This configuration was tested at all
Mach numbers of the AEDC test program, but in no case was the response of sufficient
magnitude to be observed over the buffet or microphone self-noisc.. This result may
be construed as evidence of very low response.
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APPENDIX B
SUBSONIC RADIATION IMPEDANCE
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WIDTH TO LENGTH RATIO WIDTH TO LENGTH RATIO  G. 125G WIDTH TO LENGTH RATIO  0.2500
__CENERALEZED RARTATIL RAUTATIG, RalLTATION RADIATION RADIATION
FREGUENCY AcSIaTANLL ALSTETANLE REALTANCE RLS1STANCE REACTANCE
0.50 L. B05T 0.G658 0.4100 G.1051
1.00 .l %a U.12%6 Dalu390 G.2049
1.58 1.2 3 H.1369 U.usuYy U.2948
2.00 Ualifla 0.,2369 G.1u25 0.3T1y
2050 0. 1052 _ G.2836 _0.2086 . D0.u329
3.00 TLTETL 0.5211 u.2783 0,793
5050 0,176 CD.319 U.3bTy LR B
4.0u 0.211¢ G.3772 G.u132 0.5319
ba0 2Lk U375y LY & 0.5535
5.00 0.2752 G.5147 G.5235 0.5492
3.50 U.3039 Uak3ih Ca5?81 _  0.5512
E 00 T.33Th [T [ Y Py
550 LoTHP Da3502 [T Uabhb] 0.5496
7.00 L1967 0. 3naL 0.hTRY L7074 0.546¢
T.uu Go2113 [N -3 U.kezz U, 7469 0.5%25
8.00 G.276] G.b3ve U156l 0.5354
_ .50 [ L Beboly - G-p2yl C b.h259_
) ER [IEY S RUS LY G 5605 0.2129
950 .22 L5250 35302 o G-59he 0.4967
10.00 LL208Y 0.5503 05350 L9257 G.uTTH
10,530 HFPEHESS D.a¥7n Ua3n2 U,.95833 0.45068
11.60 [RS8 P4 T.o0ih 0.5401 C.9773 0.4345
11,50 o L.333% L. batzag LDL5410 0.4315
12.06 - L 3KTT Geboif 0u541C 0. 3885
0.3623 Daofbhf LN 0.3657
IR F 0N DL 6YT} a5 349 0.3434
AT H.T191 0.5365 U.3215
RS0 0,740 G540 u.3001
G191 _baTely _U.53ub L U.2793
BEATER S.THTo 0.526G 0.2590
Uauyiz G.B01 057209 0.2395%
[T N D.BTGS D.5151 0.2210
Leliflin O.a3do G.5068 0.2036
Sebeno O.9019 ¢.1873
L.9073 R TIT _U.1723
U 15E [EITERES L1584
U.5293 0.4701 Uallss
(iaau27 Okt 1.u530 0.1338
«995Y G, 45%3 10869 U.1230
L3589 Dokl 1.0400 0.1134
Luak17 Q.u391 1.0325 01045,
5902 0.5Zas T.02uy 0.0979
LLoTaY 0.L179 1.G140 u.0%25
CLnlEs OLLUT3 1.ubTe 0.UBBE
tende G.3ves [T 0.0866
CobhZh 0. 3804 0.9925 0.0859
R da020s 003760 Lo bawB62  §.0861
IS T uzey G.3ash Gayuld 0.0871
[ 1.Gits 0. 35438 G.9769 0.06883
AN 1. 0652 [ERETINAN Ua¥ P35 0.:089%
ru21 1.0U520 0.3320 Cu.v¥T0s G.0907
7158 Tl 7 0.320% G.valp 0.0919
Vol6gy Q.30L8F 0 0.wes2 _ 0.D932
1. 06727 0.2571 U.7626 0.09u49
GLTLen 1.UTCS 0.2857 Ueve02 U972
HLTnhz .07 0.2743 U.9wh82 0.1002
Lafhnz N ES T UL 2ouh BT S U. 1038
LTl 16771 T UL ¥HoH 0.1078
Foer [ Go2ung G.Y578 0.1120
7761 TLOEN 0.2355 G.9599 0.115¢9
Lopdnl G.2261 De9631 _  0.1191
TLaeThY - 0.2764 0 vaTo 0. 121
1.0832 G207y 0.9712 G.1227
1.08335 0., 1980 09750 0.1231
1,082y UL 1684 C.9T93 Gal1227
Tadstr 0,179 U982y v.121%
1.03806 _0.1T0% L G.w858 _0.1210
- L 0.Te27 C.YbbT 0.1200
Fou7hy 0.1552 0.Y914 0.1192
1.6724 Ul U.y9hy 0.1184
1Lu69s [T C.99TY 01174
1.u671 U.1354 1.0013 G.1162
I.Goly 0. 1.0031 G.l143
- [ISCARA AT “Youbge 0.1118
1 uuay 0.1183 Toul2s G. 1088
T.G9596 Ga1129 1.0156 v.lour
1.0522 0.1677 16150 o.100%
1. 44o 0.1025 1.6198 U.0959
1,044 0.0983 C1.u208 0,094
T LR T ey s Touz212 Du0B71
H0.50 PIVERS) 1.0386 0.0%06 1.6211 6.0831
bl.00 [ A 1,032y D.tin?lh l.0208 G.0T9L
41,50 [T % 1.6220 D.03kE 16202 0.0759
42,00 1.0746 G.0321 1.01%8 0.072¢8
42,50 1.0700 L _G.0r9e RRLEY D LTI .0.0695
3.00 1017 O.0779 1.6178 U066k
4330 1013, G.076l Ci.ules . B.0b34
ih ., 00 1.09%: G.O07u5 taul152 0.0606
L4 1.o101 1odite ] G.0731 1.0135 0.0579
45,0 T.51a0 1.0025 Y 0] 1.611% 0.0555
45.503 1.utar 0. 39R% L G,uTT 1.6G093 U.0534
LA.0C B I = O39S G 0706 IS4 ULunIT
U650 LU0 Uawdly . D.0TG3 10047 0.0503
LT 50 1aiuiln Ga9ttha J.0f03 1.0623 0.0uv2
W7.54 (VY LY g.o7ay o 0.y99e 0.0LgH
48,00 T.ub0) Ua95235 D uTHY G.Y9TH 0.O479
L850 1.0bZé (L S 00715 G.9953 UL 0477
89,00 T.oira™ [ TE ] [TER! T.ve37 [N YL
LY.L 1.350] G.4Ths C.U733 L9909 U.0483
50.06 TauB3y D.PTIN GLOTEE L2890 G.ou91

WADD TR 61-75
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MACH NUMPER L. lz HALH GURDER G0 HALH mUMaER .10
. WIDTH TO LENGTH RATICO  T.>0CC WIDTH TO LEMNGTH RATI TaGUte WIDTH TO LENGTH RATIO  2.3000

GENERALLZLD KACIATINN RALIAT RADIATION  RALIATIGH o RADIATION RADLATION
FREGUENCY ReSTSTANCE HoRETRRT D RIS TaduL RERCTanRlE TTRLS IS TANCE ArACTANCE
0,50 L0199 G 10y GLlive 0.231% 0.LTTh G.3102
1,04 L0775 [T LR S G.4336 0..T796 U.93ks
150 Lelbad D434y D.G1R1 0.5008 L5314 G.6283
2.08 G.2ZT0u 0.3357¢ Du9t21 0.658%9 Ga.f3ks G.6053
2490 G.LO30 e k) __ O Ly . U.BoBaY U055 U.91553
3.0C J5ZRE PR [FETAF o.ei50 L.9834 [ Y
3.50 G.6470 0.E299 09933 Dunily 1.U169 0.3327
L.0u LTSI [T 1.063y n.uiGr T.0326 0.2717%
W50 0.d 56y G.5696 1. 650 b.3033 T.uk0y 0.2201
5.00 BN | n.5223 1, 070% o2 ok 1.6388 0.1711
5.50 Lo9551 B.u720 1.6333 01592 1.0208 0.1303
6.00 C.957¢6 N B727 0. 908 0.1325 T T kLv920 00,1095
6.50 YooY 0LETFT 0,950 D.1316 [T 0.1103
7.00 1.u271 qL3374 G.Fiko D.lugt L.wbeT oo 12ut
T.90 1.G3Ta n. 3007 Gav3Ls G. 1653 UL whhY 0.1375
3.00 10641 H.TATT 0. %839 Guloin G.vE0G 0.1389
3.59 1.GHTY N.E372 09651 ULFIUG G. 1294
.00 T.ubT3 Goouny U. k8o - Ul o.1168
9.50 1.0036 G lB2G 1.0080 UuY996 u.1077
10.00 1.0360 M U 1.020a ) Telitins ¢.1028
10,50 1.0260 [ Y 1. 0245 poubul G.0980
11.40 1.0150 N, 1292 Tou2n? T.L088 C.0B78
150 G.9795 . 1141 1.ui07 1.0GBE G.UT8S
12000 0.7862 noInyg T THLY T TS G.UBbYL
12,50 [F AN 0, 1096 . 9uz C.9v59 U064
13.¢00 0.965%2 EPR A RN CoyH2L D085y GLv9tl G.u6b2
13.50 0.9490 [RATY U. a7y C.UYCH CL9917 U.07159
14.00 Ua9h06 Gu1TLF 0.9814 0,090 0.v95y 00715
14,50 fi.9559 1,120 G, 966 G.O9Ts 0,992 U.0eTh
15.00 C.9560 T T2 TV G.ovrs BT U G624
15450 0.9623 0.1370 G.9991 0.0Y40 T 00595
16,60 Uaven? 1.1399 1063y G0l Gav9l) 0.6600
16450 [ &) 01413 1, 0064 0.061S L. SuD 06,0619
1700 U.9RST Dalnly 1. 0ceT 0.07u7 Q.vgHh G.0622
17.50 L.9919 Ga 1398 P Py 1% L l.u021 0.3593
18,00 1.000C A ETY] 1.0C1% 0., U6NT 1.LU35 D.lskE
15,50 1.067s Ga1793 0. 9984 0.0623 1.u024 UL U507
19.00 1.9138 n.i217 f. 9999 0.0610 l.uoo7 UL Ous9
19,50 1.0184 0. 1129 Gav9h] U.0619 1.uug2 0.0485
20,00 1.u207 G.1035 U.9956 T.ubl2 D.0BTY
20.50 1.0704 L baTykd } 1.5020 U.0%46
71.00 T.015s 35 1.0008 UL 0410
21.50 1.0153 LL0T8Y 0.¥970 U.04627 C.947Y L.0390
22.00 1.0108 3. LTSN G.9907 0.0614 G.v939 G304
22.50 1.0061 T 049 T.oGoe 0.0590 69925 DLUu2Y
23.00 1.G018 AN 1,000y 0.0573 G.9962 ST
23,50 N.9983 . 0867 1.0013 0.0550 G.y978 [T
24,00 0.955% A, Ch6E ToaiTyTT 0.0528 1.u612 0.0491
2u,00 G.R93T Not663 1.0004 0.0500 1028 o.u2l
25.00 09922 (. (668 1L Gunl 0.0u92 touo29 U.0395
25,50 G.9708 N, U657 G. 9992 0.0480 VLul27 0.U379
26,00 U.d92 No{iEoh D.vyah 0.0473 1. U030 G.0383
26.50 C.76Th N6 L.997u _ 0.0uan 1.4032 [T
27.00 G.7857 UaUBaE 0. FeTL D.oke? 1.L024 ULt312
27.50 Gu9Hul LG43 U.997y C.0ues 0.9%96 G025
28,00 U.¥638 VLOTGY U_9978 0.0LEY Gawvel 00291
258.54 P < 1 [ oY 1) 0.998Y 0.0462 0.0318
To29.007 T LT AN 37992 0.0455 0.0346
2v.50 09904 l, (TR0 U.7999 [N G.0369
30.00 G.7951 HLTRE 1. 0004 0.0k 34 L.U3TO
30.50 1.06003 90T 1.000s 0.6421 0.03%4

37.00 20052 W76 T.00d% 7T TBJowos T T T 1.6024 0.0

31.50 LaL092 L0720 1.0002 $.0396 1.5602% 9.033

32.00 T.il118 JaCH Y 0. 9990 G.1388 1.G027 0,.0302
32.50 1.0128 n.LaZ0 0,99%1 ©.0382 1.u029 G.U2H7
33.00 1.0122 - 0o 0564 0.9987 L0380 1.0028 0.6206
33,50 1.0104 0e 0528 C. 998 0.0ty taupl2 0.0200
35,00 T.0079 TODLCEYE G. 5988 0.0378 O.vval 0.U257
3450 1.00351 DL ONTE ECRINe LA D.9963 U 0246
35,00 100249 [T 0.3994 n.O3T3 CLyYhZ 0.0208
35.50 1.110G3 [T Ga99Ih CLu367 Ga9980 L0290
36400 [ AN 1.0002 G.0359 U.y9s1 G.0299
36.50 0.y9Th 00495 10005 GLOs49 0 Tauenl] L.0293
37.00 0.9965 4. Chay PR L0440 [T R G.0279
37.50 B.99hE 9.0893 09993 0.0353 1.u013 G.0266
38.00 G997’ ENAE Ve 9993 DU 525 1.ubiz 1.025%8
38.50 L9937 e OLY o9 n.u327 1, uGty n.0242
39.00 [P Daluoy 0ol G.u321 1.u017 0.02u2
39,50 0.9914 0. 0458 Tovenl 0.0328 P.utla L0228
L0.00 U.¥913 3. 0uET T T T T T C.us2s 1.6005% 00215
40,50 0,991y T [ 0.052e Guuyn? g.u212
y1.00 0.9927 1.0003 0L,0320 u.u220
81,50 U957 1.0007 G031 0.G233
42,00 TGLPIha .00y G.0301 Gad2a41
42.50 U.0979 YoUGOe G021 B 10,0240
G 3.00 T.0007 1.0G00 ouie3 Va3 Y.0251
43,50 1.0024 09992 UL.02TH tauln2 y.uz22
00 TYLGon2 O.998Y B.i79 G.Y998 L0219
B4, 50 1.06045 0.99s0 0.0253 Gaued L0221
45.G0 1,006 0,997y C.02n4 foLin2 C.0222
45.50 1.0067 n.ikse G.9965  0.0294 1oL0an UG.U216
46,00 .00k S.CHGT t.9992 o.0297 [T N 00236
HhH.3U 1.0u80 Uetilos 1,000 G.029n .17
47.0U 1.0051 e 1.06612 GL0Z2ET .01V
1.nnia [N P 0019 0. 0275 [ORAR TS
- B tou23 a1:337 TL0241 01230
10008 N.U3RE I 7Y Y ¢ G.U1%8
[ ETE] o B G.o2ar G.D192
Goddrd el Eil ) 0.0233 4.0185
T G.39nE val3s G.0236 G.0138L

WADD
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VALK RUMIER L0 MACH R UMET R .20 MAGH NMUMBER 0,20
WIDTH TO LENGTH RATICY 2. G&25 WIDTH TO LENGTH RATID G- 1250 WIDTH TO LENGTH RATIO 0.2500
GENERALIZLE e RARLATLUN  RALIATIUN RADIATIOY  KALBIATION RABIATION RADIATION _
FREGUERCY HeSISTANCL AL TANCE HESTSTANGC R ACTANCE RCSISTANCE REALTARCE
D.50 AL O O.-0098 __0.0103. _ _ 0,105
1,00 LUTEY 0.G2 0y c.123y G.CLoo
Y [T 0.)184% Lo_beuBO2 _
2.00 FLUP2 0.2483 0. 1445
2,30 UL 1060 0.2823 0.2101
3,00 [ LS G.3773 U.2783
3.50 Da176u G.3500 __.3h455
[T Y] 0.209% L3756 0.4092
4. 50 0.2420 03901 UL 468k
5.00 t.2124 0.4177 0.3232
5.50 - U.1530 60,3023 0.4356 Geai43
6. 00 ENER 0. 3309 [ITEEA] G.u225
Be50 PR ERA (. 3594 T
7.00 [ ] Ladl?n C.h806
750 150 G150 0.4926
B.00 [P Colk3] 0.5030
. 8.50 Doguge _— G.ures 0.5119
— 7.00 Y T N 05197
9.50 [ PIYa el 0 9227 Du5268
10,04 ULEBTG ek 113 D.5hy G.aiZ3
10.50 ATy 9.%2219 _ CaoThu b3ty
F1.00 I TP Dan 521 0.59906 C.oy0y
11.5u 0.3321 LR G.6252 0.5433
TZ.00 [N [T U.esgy 7T [
12.50 el Malind} Y S O.ob iy
13.00 0.3776 AN (LT T T
13.450 L. w22 U.hTGY GuT213 U.9374
14.0u [F AT TakTH3 GaThiz .5 %35 -
1450 N2 A.krls 27633 U.h28y
- 15.00 [N T [ERTE ) 0. 7620 0.5234
15.50 Gaty7l Nau92t G.3ac7 0.518%
16.08 Laiais L HITE Oaginy ool siET T
16,50 Taufy0 1.ans PAEET 0.aGI7 .
17.0u Gandry DaNLTS CoB9Yu2 Tp.s00T
17.50 ) DaaGin Gu511T C.arly G.U950
B 18,00 ’ B L5750 FI5T5H T 0LERET G.LETY
15,59 Nen291 NLnlng [T L 0.472¢
19,00 R Ga0212 Ua.9200 [N
19,50 LY S-S 1 Ca9351 G459y
20.00 [EPETYE C.9293 Oahila C.buvy
20.50 N.981 G610 0.u393
21.86 [CHPCIS B 037350 C.5h288
21.50 Holng B Uowanl 0.5133 o l.uléd  0.0943
22.00 SIS ) Hawwhin R ORTOE Y 1.u088 0.090%
22.50 Con3tl l.otks  0,3988 _ ) T.v015 0.0874
23.04 Geoli2 L0123, 0. 35859 [ 0. 0856
_ 23.59 L6592 1,022y U, 3749 C.Y87T 0.0BLT _
24,00 [ 1.02%3 0.363% ENEID 0.084H
24,50 Caofun 1.0569 u.3529 Y T ___0.0858
25,00 (L6893 1.6%32 g.iuzy 0.y 708 0.0878
25.50 (B 10 5 1.0L9e ...0.3313 - L.9688 0.0%04
20,04 (7124 10553 - 0.3207 G.9639 0.0935
2650 BT EES 1.060s 0.3100 0.¥623 0.09957
2700 R P 1.C650 0,2971 U.9412 G.0997
27.50 CLThne - 1.0701 _.g.288y L Ba¥61C 0.1023
28.04 CoThad 1.0735 0.9612 0.10L5
28450 [y _ 1.CT76d U.y61s 0.1063
“Zo.oc - v trrn T T 1.07e0 0.9614d 0.1
29050 DL RTD 1.090n L b.we21 U, 1599
3g.op C.Tyav 1,451 G.9626 0.1121
30450 C.e062 1.0014 0.9635 0.114T
3700 EEY B Canllz G.y652 2.1175
31450 Ga8290 Tanntu 0.9678_ 0.1202
32.00 0.2350 Haa0uY 7 0.9713 0.1226
2,50 GLhu3T L Ulh0Th _ N G975 01242
33,00 L5528 Baugnl C,9401
33.50 CL.nbld . h9nY 0.9848
EEYT) [EREE VN 1, 5706 0.23%4
34 .50 nL.E790 Balnes _ B 0,9937
33,00 DL RHILT 0,975
35250 dautyl _reores _ _ 1.4009_
36.00 EETY &1 A T 1.068Y F.U0K)
36,50 G.93I0h N.u694 1.0650 i.uofo
37.07 EARA CERY] T.061n T.009%
37.50 14606 o }a0s8> e
38,040 O.ussl T 1.6550
3.59 Fabals 1.0 . 1.0160
39.00 R 1,007 7 1.G17%
39,50 D,k 1. 0434 1.40184
LO.0C 0. 3Th 16398 1.0§91
4n.50 Na4370 ) 1.0197
41.00 - - N 7 1.0201
L. 50 16204
4oLt 1.0205
¥2.50 1.U203
¥ 3.00 T.ulay
%350 } 1.6184
Kb, 00 - 1.01064
4 L50 PSR _ o t.u3g
L5.04 [P T T.0111
45,50 G.3797 1.0080
N 0LITaT 09943 T.UG51
R . 3003 I T T - 1.0625
yi.op Badusz 1. 0002
57,40 _ Gagbon 0.v98% 0, —
wa, o0 6.353 0.9968 U.u500
42,50 0.3802 0.9953 0.0499
- [T C.9938 U.0u98
Toesal C.9f5y n.0735 0.9922 ___0.0u97
1.uy352 JEPET 3 N (¥ 4T U.Y90% G.0u9¢
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HACH HUMBER .20 MAGH wUYECR  U.20 HALH WUMBER 0420
~ WiIDTH TO LENGTH RATIO n.5%060 WIDTH TO LENGTH RATIO  1.000C WIDTH TO LENGTH RATIO  2.0000
GEMERALIZLR RALTATION RALIATILN RABIAT]ON RALLATION _ RALIATLON RAGLATION
FREQUENCY ALSTSTANCL RLACTANLE RESISTANCC REALT &l o s IsTANCE REACTANCE
0.50 L C.0205 PR AN C.040e 0.2330 L.uf9y G.3122
.00 B5.uT96 U ATET Uotoat Uau3ls f.e301 0.534)
1.5G 0.1703 Dol 300 B.3243 0.5732 L. dnT 0.6215
2400 n.a527 . 5%06 60,3178 C.ba12 LarheT 0.5911
2.50 G.4053 0-5916 0, 7062 Goasni_ Gapdrh G997
7.00 05200 1. 6705 D.36bn LLbGi) [N U.4O4D
3.50 Gobuly UL hZ1Y 0.9782 D.5104 U.v952 43317
b QU Garbl7 J.en2y 1.0624 o.L0iz 1.2 0.2805
450 0.6252 0. 9619 1.Un3l Gu3111 1.0261 0.2361
5.00 D.892% 0.8272 1.0933 L2450 1.1312 0.1919
5.50 Ga?4u3 J.u118 1.u2’l] 0,184  ___ _  t.u222 0.1537
&.00 Ta7857 o4 350 .99 74 01981 1.0038 0.1305
6450 1.0199 t. 3693 D.9l3u Golbey L.vHTE t.1237
7.00 1.0370 J. 50N VTN Du 15740 L. 7820 Ga1253
7.50 1.0u98 CG.3010h Ca9593 ¢-1980 UL 345D UL1280
B.00 1.095% U.2615 0.9590 0.1629 BL.yv13 0.11867
Ba90 1.0547 0.22457 0.9%uk___ 0.16%2 e izeM92 0.1057
9,00 T.ouksl . 1953 PR 1] 0.1613 G302 0.0988
950 S l.0351 BRI EaS C0.9BvZ, 01557 La792 U.0995
"10.00 1.u224 . 1530 9.9910 [ T [ X u.i0u9
10.56 1.0105 L IS ) 1.6038 G V36T U.9867 G 1690
11.00 0.v997 0.1357 1.6071 0.1234 Caw9fl?T D.1069
11.30 G915 0.4239 1.6077 Uoilz 1L.uu68 U.0988
12.00 L9853 w1255 T.auey G.iui7 LIRVRRT 0.0BB0
12.50 [T J.1228 1.0032 C.0%u7 AR G.078L
15,007 09761 01200 0. 9969 0.0871 l.uosL 0.0711
13.50 [T & u. 1182 Go99u? 0.0580 1.007e U.U651
15.00 D.7669 nliry oLyl D.0BLY 1.u051 0.0591
14.50 G.9624d 0. 119¢ 0.94596 0.C803 . 11005 4.0538
15.00 C.5600 ENEEE AR [T [ EL 3.0513
19,50 L9598 L1290 [T G.036Y 0.¥8T% 0.0532
14,00 U.7B26 7213450 0.9y (L0356 { U.GaBT
1a.50 Uavaud G- 180l 0,997/ C.UGS3 Q.ub4E
17.0u C.RTTh 0. 1442 1.0002 PRI LT 0.0675
17.59 . 7860 0. 1h31 1.40016 0.0752 0.0658
18,00 Ced98y DL 1376 1.0073 Cc.0708 0610
18.50 1.00¢8 f.1331 L0005 0.0672 U.U558
19,00 §.0156 0,320 O.9984 0.0645 0.06521
19,50 1.0195 G. 186 0.996¢8 0.0638 G.0k99
20,00 1.021a 0. 164s 0. 9957 0.0638 G.0uTE
20.50 1.u215 Du09a3 0.9940 0.0682 0.0u50
21.00 T.01%4 7. CRAS Uad97 5 PIEEY] 00419
23,50 10370 . 0798 049997 C.0631 0.0399
22.00 1013y 0.0T5T 1.0013 0.0607 0.0397
22,5 1.0091 N.ChHYY 1.0050 D.0573 U.0u08
23,00 1.0084 2.0a41 1.088q 0.055% 0.0u1T
23450 ] D.0627 1.0012 CL0nil U.0u13
TTTZw.00 R 416 BT EN [P E: T VR 0.0400
24.50 UL 9HGR bel62h L C.LuTo .03
23400 C.v8s3 G.0643 O.993s 0.0Ldo Q0.0395
25.50 rLYREd CLLOTE 0.9925 0. U510 0.0811
26.00 G.983n fa $.9955 0.05335 0.0424
26,50 [ LU 9960 o 0.0547 o 0.0420
27.00 [P 0L9GYs u.0547 0.0394
27.50 [2-E1 10629 B.0528 G.0357
28.00 0.9¥08 1. G653 0.0u9% 0.0324
23,50 09927 1, ubo4 CaGlnl 1.L024 0.0304
29,00 — 0.9942 1.06uUs5 B.0s0Y Tauiod 0.0295
29450 T.993 1.00351 0.0318 U.¥993 0.0291
30400 Ca¥96N 0.999Y 0.0359 La¥9nl U.02487
30450 DLy TT Ua9966 R E T . C.v9s7 0.0288
31,00 L9975 GogRRTT [IEYE Ua¥9a3 G.0298
21.50 1.000% D942 0.0395 ULvINY G.0318
Tiz.00 1.0049 ) Ga 99355 0.0419 G.¥96) 0.0337
32.50 1.0076 GOy [T T 0.0435 Gu9BE 00,0345
33 g0 1.0090 Ja 1629 0.997h 0.0kY4Y 1.u013 0.0335
33.50 1.0108 . 6556 10001 0.C4uL 1,u628 u.0312
4,00 T.GTG7 U, GOz T.002% 0-0827% 1.0028 U.028T7
34,50 1.409h n, 0501 1. 0039 0.03%9 1.001% 0,0272
35,0077 16073777 Thlower T T 0.6372 1.0l 5.0266
39,50 1,005 D.0u42 1.00%0 003kt 1.4008 G.0264
36.00 1.00%5 7 U.0u26 1.0627 G.0324 1.L007 0.0259
36,50 0.9986 0.0u20 1, 0036 00311 o lLuaos 0.0250
37.00 1.9%60 T.Cu2 T EREEEM 0.0305 P AT G.0242
37.50 G.9%37 n.euzt 0,997y D.G307 0.v988 G.0240
38.00 TalenteT T UL CH37 G.9%65 0. 0304 L9980 G.0244
38.50 U-990Y C.0851 ) 0.9908 G.0328 C.i9n0 0.0251
TTTzg.o0 T T n.9ser Daltwee” T 1. 9957 0,033 G985 0.02%3
39.50 G. 9694 N.CuHE 0. Y96k 0.0350 e Gav7E9 £.0251
L. 00 . 9879 0.0508 0.9975 ¢.0357 T Ulw9BY 0.02u3
40.50 Cu9911] 0.6527 0. 9994 _0.0357 U.99n? 0.0289
TTTu1.00 G993l BNVEYS] B [ ¥ Ual330 GodiBY 0.0254%
u1.50 __ 0.995Y _ G.05%8 R P -2 0.033e G999 [R-58:
L2.00 T L9983 C-C947 1.0835 G.03164 [EVIFR Y U.G254
42,50 1.0609 . 0950 1.003b 0.029 o taupz? G.0240
73,00 T.GC3G R D [ Towi30 G.0219
u3.50 1.0045 0LEHYS o hov2 o 0.0280 l.uo21 0.0201
o uy . 8 - 1.ons2 0. 0b71 0.9394 0.0233 faul0e 4.0192
_Ui.h0 } 1.0042 L. 0Ly 09301 0u.02496 . D.¥992 0.0192
45,04 1.00%8 D.0b3 . 9val 0.0267 0.798Y J.0197
45.50 1,0083 0.r41% 0. 3964 0.0281 0.9981 . 0,0203
6. 00 1.0037 O CLGY C.7965 G.0z95 DaaFy U.0207
u4. 50 B 1.0D323 : Ga99ir _b.020n ULYTY 49,0212
47.00 100367 7 G.0345 0,993 F. 0306 L9960 0.0218
47,50 1.6027 ) 1,064 _ 0. 0360 L9987 6.0224
LA8.00 1.0022 1.002¢ 0.0287 Dav999 G.0226
48.50 1.0014 13 1,607, c.o2r8 l.uni2 0.0220
L9.00 T.00GE TL.esul 1.0022 R 1.0620 G.0207
8950 __ N.9990 0.633% PR E . 0.0282 1.6019 6.0192
50,00 TIIeTY Te.e332 ta00n2 0.0236 LEEVIeR R 0.5 182
WADD TR 61-73 116



FAUKH WUMRER L3 MACH JUMBER .30 MALH NUMBER 0.30

WIDTH TO LENGTH RATIO 2.L62% WIDTH TO LENGTH RATIO D.1250 WIDTH TO LENGTH RATIC 0.2500
_GCMgRALIZLYG RACIATICY  4ALIATION RALTATION KAUIATION RAUTATION RAGLATION
FREQUENTY Kol STANDY AaLTanco v RESTHTANCE RCACTANGE RESISTANCE ™~ REACTANCE
0a30 a2y 0,639 0. G054 0.0603 c.c108 0.1064
1.00 AN el fal 0.0219 0.1294 U.Lb1g 0.2063
1.50 322 0. 1136 [ 0.13068 0.UBY3 G.295b
2.00 1373 AP T D. 07N 0.2371 UL 1479 0.3675
_ 2.50 55 L.1739 i v.lor 0.2500 0.2122 0.4253
3.00 : AT . 1990 o Tu0s 0o 3163 B P A o T R
3. 50 [ n.2215 0. 1762 0.3473 U.3415 0.5016
4. 0u talnny G.ILT1 02064 043742 0.4025 0.4256
4.5y 0.2383 0,392 U 4607 0.5430
5.00 0.2695 0.4194 0.5167 0.5551
5.50 G- 300G G.4390 e UaBT09  0.5621
6.00 6.3373 0.%551 G230 0une3e T
6450 0.361% 0.h698 D.6723 0,560
7.00 n, 3509 D.LB1S T G.7180 0.5524
T.50 L.21ur C.L188 J.4918 0.7592 0.5411
B.00 1.2292 IS 0.5007 U940 0.5277
8450 Ca2h 3k Q4711 G.5089 . U.a28Y ) O.%136
9.00 fi.2b1h 0. 4981 0.9169 T oLwsBgTTTT T 0.u998 T
?.50 G.2T14 Peyiite 0.5212 L 0.32u1 H.5873 U.4855
10.00 G.2862 QL4113 O.5bao 0.5312 0.9146 0.4709
10.50 0,.3012 C.uz21 C B.a72u D.5369 0.5412 0.4550
11.00 .5165 D.4526 U. 3980 U.5409 0.9665 VL4371
11.50 0.,3318 0,442 0. 6245 0,543 U.y897 04170
T2.00 [y A [T 0. 6593 U.o537 TTVowez2T T ol3ese
12,50 G.3622 G.L5T1 G.oTu2 040420 1.0275 0.3719
13,00 U.3769 Dakbh] 0. 6970 Th.5uC9 1.0% 1y U. 3485
13.50 0.3915 DL.4TGT 0.7200 0.5381 1.L525 0.3253
14,00 0.6053 L5770 0.7417 [FITEINS 1.u609 0.3027
14,50 C.L201 U 325 0.762¢ Gah30h 1.6672 0.2808
1.0 [N T.LREY 0. TE3D 0.5750 I Y § S ¥ S
14,50 UL Lup? n.4932 0.8025 0.5194 1.u737 0.2388
16.Cu Guha19 U977 0.8217 0.5131 1.0737 0.2190
16450 ULETS 0.5020 0.8388 0.5C61 1.0717 0.2005
17.00 GBS 0. 506C D.H55% D389 1.0678 0.1838
17.50 1.5014 G5 lun 0.871h U.u916 0. 1692
18.C0 TTTEosTua Naa138 I PRELY g.5gu35" 0L 18KT
18.50 Gan2iy 0.517% u,9021 D.uToR 0. 1460
19.00 B.olil 0.5708 Gav171 C.hony U.1367
19,50 TR H.5238 G.9318 0. ub60u 0.128t1
20.00 (.5630 1.5261 0.9u62 0.5512 0.1199
20,50 Ga5813 0.5280 0,959 n.4412 0.1121
21,00 0.5953 0.5293 [FETFTI G 53508 T T0lTows "
21.30 G.u07 0.5302 09882 B.4195 0.0984
22.0u Gt 195 n.53u9 D.99hy 0.4083% 0.0933
22,50 C.o3to 0.5314 1.0047 0.3971 0.0895
23,00 (U 0.59317 10157 T0.3859 0.0871
235450 G542 0.531% 1.0222 0.3747 0.085¢9
TT2R,0T TUsEBET FUR3TY T.6300 U.363% T3
2U.50 Ganls} 3.5317 1.0571 0.3523 0.0858
25.00 VL8N T 23312 Tounds 0.341) 0.0849
25.50 047069 Banin T.0492 0.3300 0.0887
26400 Q7119 G529 [GEYAN 0.3191 .09y
76,50 C.7229 0.5291 TaD590 0.3085 0,09%8
T eriod T TIEY HIST60 : Y0635 0.7967 0.0988
27.50 G.7uuy Ue5268 l.us7i 0.2880 0.1030
28,00 G.T557 Uah2n2 1.G711 U.2778 6. 1069
28.50 G.7665 045233 1,075 0.26T4 0.1102
29w 00 0.7771 J.5210 1.6775 0.2569 01127
29450 C.7874 2.5183 107497 0.2462 0.1146
30.00 G.7274 Ha5155 1.0812 G.2357 0. 1159
30.50 C.B0T0 0.512% 1.0821 0.2254 c.1170
37,00 T aTE3 7. 5090 [ TTTTEIZYSS [PFR LTI
31450 0,525y 0, 5663 1.0819 0.2060 U.ITI16 6.1193
32.00 U.03uy 15032 : T.oats” O.i910 T U7 pLeTe2 0.1204
32.56 Gabu 32 N.aGal 1.00034 0.1884 0,977 5.1213
3i3.00 C.tnin -l9al 1.0792 U. 1800 0. %B0Y 0.1218
34,50 08615 o4y ih 1.0777 0.171Y G.9839 . aa21e
B A g 1+ . 0.2690 U-Ev00 Tl 0780 TTTU.TEET A (-} ¢ TR 0.12157 7T
34,50 0.n773 [N 1.0730 0.1564 0.9909 0.1208
35.00 Caub55 L2055 COU1L0TIe T oL a7 0.9944 0.1199
35,50 CaH937 D470 1. 063y 0, 1429 U.9980 0.1187
36,00 09017 Gul751 B LY 0.1367 1.0018 0,1172
26,50 09098 0.4710 1.0634 0,1304 1.0057 0.1151
T 3y.ng [IPLARE T 566 T, 06T U TZ57 I PYTTTY 0.1123 7777
37.50 Ua 9254 ML 620 10580 0.1195 Toulid2 0.1083
23,00 09329 deunta VRS L1140 ’ T.0162 c.l086
32,50 Ca9unl G521 10517 Cal087 T.ul84 0.1000
39.00 0.9u69 AITAY 1.04481 0.1037 ’ 1.0197 0.0953
39.50 (L9534 nuua 17 1. G442 0.09%2 F.4203 _8.0907
0070 - C.95%4 TITIEYTT T. 0802 0. G957 N Tog2o8 777 TTTH DBGS
40,50 LT Y 0.5313 1.63a1 0,091y 1.0201 0.0829
41,00 CuNTIN T danis2 1.6324 To.08az TN et 0.0794
51.50 0. nLu211 1. 028G 0. 05 ) 1.0192
L2200 0.v02a Galklat . 1.02%40 2.0828 1.0186
U250 §.7280 oL 1.06201 0.0805 1.0177
53.30 FIFCLER] (I ET 1.G162 CTBUOTES 1.0760
B350 [T N n_oLout 1,612 0.0769 . 1.0153
44,00 1.0034 T0.3956 o T 1.003> 0.0T95 1.0137
ISV 1.u683 0. 3904 1.004Y 0.0145 1.6121
45,00 L0151 O 3052 ’ 1.0074 0.07.53 1.0105
43,50 1.0174 1, SHOD 0. 9980 0.0732 1,6089
§5.00 T.uz25 PEILT) BPCEEY G.ufdy” 1.0073
46,50 1,076 . 3891 9922 0.0723 o 1.u055
47.0U 1.0512 0. 34635 ’ 09892 0.0720 1.4033
U750 [OELY 4.55974 09667 D.0T b B . V.000B
4g.0g 1-0390 “a.3s522 0.9n32 0.0718 0. 80
48,50 1.6426 e BB 4. 9802 0.0722 0.9952
L9, 00 T.G560 [(PEERR! DLPTTY G.072d [ L
U950 1. us9% 0, 5556 IRy G.0738  0.9902  0.0488
50 (i 1.6926 Ga53u1 ) C.PT24 To.0Tee T i.9883 0.0500

WADD TR 61-75 1z



MACH NUMBER  Lo40 MACH WU¥BER 4. 30 MALH NUMBEH 0. 30

WIDTH TO LENGTH RATIO  0.5CG1 WIDTH TO LENGTH RATIO 1.0000 WIDTH TO LENGTH RATIO 2.0006
GENERALIZED ) WALTATION #ALIATION RADIATION  RALIATION RADIATION RAUIATION
FREGUENCY RESTSTANCL REACTANL & RESTSTANL S REACTASCL 7 RwSISTANCE AEACTANCE
0.50 H.0216 T. 1652 0.0n27 0.239% C.GH39 0.3156
l.oo” T Trles3r 7T nas120 C.1628 Caliduy U.E9TY 0.5328
1.56 C.1762 Goi3he Ua33hn 0.9734 0.54%05 0.6077
T2.60 T c,2868 Ga5257 C.5265 Gub372 . 7975 G.5664
2.50 0.404% (L5811 [T 0.6327 G.5ol? U uTut
3.00 3252 T B076 o [T T (Y L9359 U.3905
3.50 (.563522 0_A10Y Cadaly U.v610 0.3353
4.GU C.lr265 05967 1.0054 [T C.vd3a 0.2988
b.50 [T 0-49705 10310 0.3z81 1.60%5 U.263%
5.00 ) 0.4782 05366 1.3337 0.2656 baizs9 0.2230
5.50 U.9376 962 l.25, 0.2199 1.u299 8.1837
6. 00 C.9862 [ TEYit raiza TG Ted 1.0238 G.1535
6,50 1 0_upGh D999 0.1603 1.G153 0.1335
v.o0 0 1 o 0. 3By T T oG.enoY U.t524 1.0027 L1191
7.50 b.0598 0. 2987 0.97461 0. 1432 o l.un2T 0.1060
UL T BT Yk R Lk ¥ S - [P T T £ Uay93n 0.0948
8,50 1.0528 0. 2154 0. 9654 U.vBig 0.0893
.00 T.0RG3 PRETE] 0.9677 7O - TUL9TOH U.0919
9,50 10268 0. 1679 GoyTan 0. 1505 G.9863 U.1008
10,00 T LUIR] WSRO T OU9EST T T gaslT T 0.9T10 .10k
10.50 1.00%0 0. 1453 0.99%x 0.1406 [T FE) 0.1148
11,00 Er -1 I O s 511 T . a0 0,1296° UL P9y G.1113
11,50 0.4895 0.1327 1.0657 00172 daulut Ga1019
1200 C.903k (PR T.00HY [P LTI 1.GOBD .09
12.50 Ca977h C. 249 1.6000 0.0989 1.L075 v.og2?
13,00 pLwrZ0 T o.l123n 7 N O L 514 0.09%2 1.6062 0.0774
13.50 CLwsT? U. 1246 D.9932 0.094Y 1.u062 U.07 34
14.00 Ga9855 TTTni1269 0.9934 ’ 0.0947 1.0070 0.0687
14,50 0.94%5 0.1296 0.9963 0.0940 1.u047 0.062%
T5. 08 C.967% EPRERES TOE607 T 0,011 T 10063 0.0573
15450 L.ITOT 0. 1331 L. 0034 - G.0858 1.0003 G,0535
16.00 G.978h L1333 o 1. G065 0.0790 G.9963 0.0522
16.50 0.9741Y 6.1327 1.0030 0.0TC4 U. 9930 U.0523
17.80 0.9818 0-k321 7 0. 9992 0.0675 .96 0.053)
17.50 0.985% 0.1315 Ca 394y CG.08%2  U.9905 U.0561
TE. G0 0.9909 3. 307 0.9903 00857 C.9900 0.0557
18450 [CLF ) 0o 1291 0.9RHO O.06u1 U.v908 4.G580
19.00 1.0040 ToD.1249 7 RNy 0.of12 0.9935 0.0600
19.50 1.0110 u. 1206 0.9907 0.6746 Go9val 5.0605
20.00 T T.0169 T ou.1130 i G.9947 0.UT43 1.u030 0.0563
20.50 1.0208 n.1037 0.99%1 0.0F30  1.G065 0.0538
FTI00 T.02217 0.T938 T, G038 [ ST Youots” 0.0480
23.50 1.0208 0.8 3 , 1.00%7 U.0658 1.u058 0.0u3%
22.00° ’ 1.01¥3° 7T 07a2 T 1.0usY L0611 l.ug32 G.0408
22.50 1.0126 U 0O 10069 , 0.0u64 1.60412 0.,0399
23,00 TAL0BETTTTTTTT L eesy ’ 1.0050 0.0521 TLLoon U.0395
23.50 1.0021 . 0625 1.003% 0.0u86 o uGo 0.0386
2400 09970 T.Co00 T.GO04 TG.0460 o L9795 0.0371
24,50 0.9922 D.0604 0.997u 0.0%UB D.yY80 1.0359
25.00 0.9877 D.0611 0.9937 0.0451 .9960 0.0357
25.50 0.9H38 0. 01630 Ga9?T1 0.0463 UL Y95 U.036T
26.00 (L9809 77 (L0462 T 0.989Y 0.0496 Ga99u2 0.0383
26.50 10,9795 0.0702 08908 U.0528  G.¥940 0.0397
Z7.00 L9601 [T T-993¢ U.0553 T L7908 0.040%
27.50 (. PH2Y G.TB2 0. 997U 0.0563 L.¥983 4.0405
28.00 0.9862 ’ L. 0807 1.0014 0.0553 1.4002 FIELE
28,50 . _0.9908 DL.0H1S o 1.0049 0.0523 1.5020 0.0388
- 29,00 7T ¢.9753 9. The7 I EA CoOLED 1.0637 G.0369
29.50 0.9992 AT 1.08073 0.0433 Lotle G.0342
30.00 1.0021 DLETot 1. 6056 0.63%2 1.00kE 0.0313
30.50 1.00u0 0.077¢ 1.002y 0.0365 1. G030 G.0z88
IT. 00 T.0053 0.G6%6 LT Lo T T T T  Lueoy 0.0275
31,50 1.0062 0.0668 L9969 0.0359 0.9yR9 G.0275
32.00 1.0008 TS G.9942 0.0373 0.99TY U.u2B?
32.50 1.0072 0.G613 C.9%u7 0.0389 C.¥9T T 0.0289
33,00 1.0073 0.0563 D.%952 0.0452 0.9980 0.0289
33,50 1.0068 G. 04954 C.9963 G.0409 09979 0.0286
AT T.0057 GIUSTT 097706 0.0uGY T T 0.997s 0.0284
3%.50 1.0041 0. G506 0.998y 0.040% 0.9969 0.0288
35.00 1.0024777 TTTTRITERY T 0.999¢ 0.039%7 0. %969 U.0298
35.50 1.0008 N.048 4 1. 0004 0.0487 C.y979 0.0307
35000 G.9995 Toon.u47E T Col.00t0 0.0577 G.7995 06.0310
36.50 0.9986 0.0hfn 1.0013 0.0366 1.uC11 0.0303
EXPYIY [P ENE] T.Chod T.007TS 006353 Tt 1.L024 U.028%
37.50 0.9971 C.Gub3 1.0013 00361 1.0029 u.0272
38.00 - T T 0.9961 0. C45T 1.000¢ 4.03350 1.0629 U.0255
38.50 G947 0. 045y 1.0001 0.0322 T.un2y G.0241
39.00 ’ h 0.9935 77 T 7T 040457 0. 99%u ST T.0017 0.0229
39.50 .9920 D.0h0Y G.9985 0.0519 1.L008 0.0220
L3, 00 [P e il G.9947 GLCIZTTTTTTTTT T g w993 Ton.021s
40,50 0.998Y n.0322 ULyl 0.U220
41.00 0.99%3 7 D.U320 U.99Th G.0228
Wlesg L9997 0.4315 CLIRTL U.023t
42,00 0.9992 ) 5.0306 U.9980 C.0262
42,50 0,999 0.0298 0.¥95S 0.0242
L3.00 [N L TX G.UEey T T T T T a9 U.023%
45.50 L 1 L o Deysd 0.029% 0.9990 0.0237
44,00 T.00310 60508 0.9973 0.0273 099 U.u23%
44,50 1.00u7 CPERIER ] _0.997v 0.630s U.¥997 B.0241
45.00 1.G060 B.04811 G.998¢r 0.04%12 1.0007 U.0281
4550 }.0073Y D.hET 0.9999 G.U313 14013 0.0233
L6.00 1.0075 0. 0620 1.0812 0.0307 T T T T T ooz 0220
Boe50 L d.ueT3 00 nloswr o 1.60235 0.029% Toua2y 0.020%
H7.00 Yiohaz J.036Y CU.on2d T 0.027s 1T.u0%7 0.0192
S aT.50 o 1.0083  a.u3es 1,0075 0. 0260 1.Ub07 0.0184
48,00 Fou02i 0.{32€ l.GCls 0.0248 0.¥997 U.0182
48,50 U.9997 1.1323 1.0002 0.0238 [T EL] C.0183
700 027975 G.0325 LT 0. 02357 o U.993 G.0187
4950 e Gav9bY 3.03832 U.9975 0.02u) Lay9u0 0.0192
50.00 Gt ei3ks T T B UL S 06249 o La9979 C.t198

WADD TR &i-75 118



wWADD TR 61-75
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MACH NUMBER (LT MACH NUMBER U 40 LH NUMBEK 0.40
WIDTH TO LENGTH RATIO  0.C625 __ WIDTH TO LENGTH RATIC 0.1250 o WIDTH TO ' LENGTH RATIO g, 2500
GENERALLZIT RACTATION RALIATION RAGIATION RADIATION RADIATION RADEATION
FREQUENCY RS TaTANG RCACTANGL RESISTANCE REACTANCE RESISTANCE REACTANCE
050 [ ORI G.4u02 ) U. 0056 _ 0.0669 . 0,0117 0. rote
1.00 2.2 0. 0704 0.0224 0.1360 " T dJokey To.2073 T
1450 Cal235 0. 1134 0.0473 _B.Bgeu R D.0937 0.2933
2.00 (.03683 0. 1446 G.076% 06,2331 0.1520 0.3633
2.50 LS4 1 0. 1423 0. t0fU 8.2767 0.2138 0.4183
3.00 GLOT0d PEXF 01367 0.3126 0.2752 [N
3.50 G.U86U G.2262 C.1712 _ o 0.3L45 0,5352 0.4959%
4. 00 oJ1oz0 2.2417 0.2027 T T0J373h T0.s943 045237 -
4,50 Callay 02619 0.2347¢ 0.399% 0.4533 0.5454
5.60 Ga1352 0.26G6 L2673 G.yzzy TR 0.%122 0.5601
5.50 G.1522 0.2976 U. 3003 u.Lylg 4.5700 0.5873
5.00 T.7689 73129 0.3325 0.5574 0. 6247 T 05673
6450 01850 _ 0.3631  _ p,ur0L e D,07HT 0.5613
7.00 0.2C03 0. 592y O.uB1L 0.7193 T 0.5514
T.5u G.2150 0. 3524 0.u192 U.u912 e 0.7589 0.5398
8.00 1.2293 e 36 B 0. 4555 0.5005 07949 0.5273
8.50 0.2830 0. 3769 0.L7T7Y 0,50%3 D.b288 0.514y
9,610 L2501 0.3867 L9732 0.5172 0.8600 G.5003"
9.50 ¢.2727 043999 _ L5231 _U.5240 0.H5898 0.48u7
10.00 U.2873 Gl lgy ©I5ugs 0.5298 G.YETT 0.u6TY
10450 L5019 G.4206 . G.57306 _L.8337 - U944 0.4u30
13,00 D.u303 0.h9481 0.5371 0.9637 0.4302
11.50 G. 4396 0. 6222 0.5398 C.9835
12.00 EPPEEY) . 6463 0.5418 L0017
12.50 _ 0.4570 L 0.6705 _. D.54324 R A 1T
13.00 a.46u7 0.4964 0.5420 1.0384
13.50 L, 3908 0,478 0.7183 0.5398 1.G480
14.00 Cabus7 AP 4 0.7511 0.5362 1.0587
14,50 0.4202 0.1E33 0.7627 0.5313 _ 1.0662
15.00 RN EER 0.7831 0.5258 1.0707
19.50 bl H2 G423 G.802% . 0.5198 lew?27
16.00 0.4620 0. L9BG 0.82190 05134 t.u72y
1650 U.hThe 0. 502 0.838y 0.5065 1.5715
17,00 G.4892 0.5064 0.8962 0.4991 l.0687
17.50 o 0.510¢ GeB726 0.uwl2 1.G6he
1800 Go513% g.8e80 0.4829 T.0589
18.50 D.92H87 0.5103 0.9027 04745 I Y173
19.00 [ERNTE TN 025197 B.9t6e D.4b61 1.0%48
19.50 N.5542 0.5220 0.9302 0.4576 _ . 1.0375
20.04 U.5669 3.52%6 0.9435 0.4490 1.4308
20,50 Laol9s 0.5270 0.9563 C.LLo0 1.6247
- 21.040 TRl 0.52R9 0.9692 0. 1304 1.G191
21.50 C.b0%y 0.5304 G.9812 0.4202 = 1.0134
22.00 n.6122 G.5315 0. 992y 0.4095 1.0074
22.50 C.t307 0.5322 1.062a 0.3986 1.60t6
23.00 G.6430 G. 4327 1.0124 0.357% 0. 9957
23.50 G.6552 0.532¢ 1.0214 0.3763 _G.9901
24,00 L6673 0.5327 1.0297 0.3650 U985
25.50 U.6792 0.5302 1.0372 0.3534 U.9804
25.00 U.6908 0.5313 1.0u%1 0.3418 0.9758
25.50 n.7020 09.5302 1.04%9 0.3298 0.9713
26.00 C.7129 0.5290 1.0548 0.3183 U.v04B
26.50 G.723% 0.5277 1.058% 0.3075 U.9628
27.00 0.7340 C.3264 i.Ca26 0.2967 PSS
27.50 [T f6.5791 1. 6660 G.2865 0.9577
28.00 LLT56T 0.5237 1.0692 0.276%4 0.9570
28.50 Ba7ESY o 0.522¢ B 1.0721 _ 0.2665 0.9573
- 29,00 GLT75L a52602 L0747 T 0.2585 ° U.9584 7
29.5¢ LT85 0.5181 1.0768 0.2465 U.9601
30,00 U.7996 Ga 5158 1.0784 0.2368 0.9622
30.50 0.8055 0.5134 1.075% 0,2270 0.9649
31,00 [ J.51G7 T.06803 §.217a [ITL:F)
31.54 CL.5250 0.5074 1.08a7 0.2083 G.9721
32.00 UL B340 C.50h6 1.0803 0.1992 0.7763
32.50 [CpRTER] 0.501t1 1.0804 0.1901 0.9B0Y
33.400 Nen53) PPIEY & 1.079s 0.18i2 0,985 1
33,50 r.8614 k33 1.073% 0.1726 : 0. 98Th
T T3R.OO LETel T, u893 1. U750 G.Tens 0.9%02
34,50 1.5782 [P 1.06747 0.1569 0.9930
35.00 [T T GahB13 1.0712 0, 1497 0.9958
359.50 L0938 LI ¥ 4 1. G685 0. 1429 0.9988
35.00G Cev0 1N 04732 1.0657 0.1365 1.0018
36.50 L.90EY 0.5670 1.0627 0.1303 _dauout
370 L9167 T li6LE T.059% 0.125% 1.6073
37.50 Cu923y NouaTE 1.G561 0.1191 1.4097
38.00 [ ETEY fuliaal 1.0524 0.1142 1.ul20
38.50 L.v3T 1ak521 1.0491 0.1094 1,642
39.uD Cowdlh DLLuTE 1.0454 0.1056 b6 165
39.50 L.7515 ATRIT 1.0423 0. 1016 o 1,6188 L_u.o9sr
LG, 00 L9583 B.1 331 1.T3%7 oG 1.G203 0.0904
40.50 L9648 u 43351 1.035%s 0.0939 1.021% 0.0861
u1.00 GuvT12 0. 4279 1.0522 0.0%904 1.6217 v.oate
51,50 GuuTT72 LB 224 1.0284 0.0871 1.021y 0.0772
52,00 U.¥23i 017 1.0286 0.0842 10206 0.0732
42,50 UL.9ED b1y 1.020¢ 0.0617 e .Gl9y C.069%
¥I.G0 L9957 SEOGS 1. G169 0.0755 TGty 0.0660
B3.50 G.7995 R 1) E. 0330 0.0775 1.6162 0.0627
44,00 1.0046 a.?,«')-az. 120091 C.0757 1.G140 0.0598
b4l 50 16093 . i09T 0.07%3 1.0115 0.0573
U5, 00 T.0159 L 3t C.0733 1.0088 0.055L
45,50 1.0102 0.0723 . l.Duel 0.0542
¥6.00 T2 T TTTTTELGT2s 1.0038 C.0536
H6.50 1.264 0n.36TT 0.0727 1.u018 0.0531
4T.00 1,036y G $0622 0.0730 1.0002 0.0528
47.50 1.03543 N 3aba 0.0734 UL 998G 0.0523
48,00 l.C38¢ U.3513 0.0733 G, %973 06,0518
48450 1.641% 4 3058 0.07L3 _G.9956 0.0514
5F.60 T.Ukkg PSR 00749 0.99355 0.0512
49,50 1.0k U, 3309 0.0757 ) _U.9922 0.0513
50.00 TalH1F " AR T I 0.0766 T G.¥907 0,0517



FACH NUMBER  C.a0 MACH NUMBER (.40 KALH NUMBEK  G.u0

_ WIDTH TO LENGTH RATIO  C.506D WIDTH TO LENGTH RATIO 1.0020 WIDTH TO LENGTH RATIO 2.0000
GEMERALIZED KALLATICN RACIATTUN RADTATIO _WAUIATION _  _ RADIATLON RADTATION
FREGUENCY RLSTSTANCE RLACTANGC RESTSTANCE REACTANCE ReSTSTANCE R AL TANCE
0.50 , 0.6233 G 165K 00463 0.2395 C.U963 0.3204
1,00 LT U.3135 n-1t31 0.4370 Go3iu2 G.5291
o 1.50 C.1847 Cul3T o [T 045645 0.5855 0.5849
2,40 542963 Gat 151 0.535T 0.6153 Galn29 0.5303

2.50 B.4103 0661 ) 0.7004 0.60627  L.oS08_ S e.uusl
3.00 0.31583 IR 0.6212 G.9907 G.8913 0.5818
3.50 (.6172 [.998% De9133 0.uB33 Uy 194 043506
4,00 i Cop.7077 7 J.9932 0.9683 G.b 160 U569 ¢.3289
4,50 G.7912 0.45763 1,0021 0.3550 U.9982 0.2972
508 : 0.067k 0.54F9 10224 0.3003 1.06291 042533
5,50 T E 0. 508G 1.0303 0.2507 .. l.lu2y 0.2066
5. 00 U.907n 0.u526 T.027y G.2076 ’ 1.4409 C.1663
6.50 12yt (Uit 1.6151 o.17u2 1.0313 0. 362
T.00 IS 0.3475 0. %980 0. 1534 1.i187 041157
7.450 1.0574 0.2996 _ D.9E23 0. 1450 10060 0.1026
8.0U 1.¢571 el 247 ' U.9732 U.lbug §.99us 4.0953
a.50 1.0515 n.r22¢ 0.9722 D.tufy ) t.9851 0.0926
9.00 T.062d [ EEL D.ITTe 01473 R P Y Y U.0933
3.50 1.6326 vl 1700 0.9840 0.1426 G.9759 0.0958
10,00 777 Toduulen - i5ia T pa9REY 0.1344 D.2165 0.0982

10.50 1005y 1379 o Beweol 01257 ULy o 0.0992
11.00 " ) ST a 1500 C O 0.9EBT 0,119 [T U.0991
11.50 0.V7%1 0.1275 0.9046Y 01154 09851 0.0990
T2.00 09703 521290 0. 9847 [N UL YEYS 0.0993
12.50 0.9654 0. 1523 o OuwbBY_ 0 0.1137 C.9961 0.0984

TV 3.00 T Ca 9650 Y B £ T 0.992y G.1119 1.ud3y 0.0945
13.50 G.966Y 01370 . 0.9%73  0.)084 l.ulo? 0.0878
14.00 Cu96BY L1371 1.0012 0.1035 1.G140 0.0770
14,50 0.7705 N.1365 10639 0.0974 R PR . 0.06T3
T5.00 T.9720 (R T.0055 L0922 1.0093 0-0602
1550 [ Y £ 3.1361 - 1.0069 5.0863 , Louohy 0.0562
16,00 a U.9785 T 2.1360 T T 1.007Tu g.0802 1,008 0.0545
16,50 G.9832 021321 R P LY 0.0738 0.399u 0.05%31
17.00 ) T U983 0. 1326 1. 0042 0.0675 U.998h 0.0512
17.50 0.9929 0.1291 0.9997 0.0627 . t.59s2  0,0u9]
14.00 U.9965 0. 1248 09940 0.06032 u.v929 0.0U82
18.50 0.9992 o.12G6 . Db.eBBs _ 0.040B . 0.7897 0.0494
19.60 TTUTTO.G0T8 T . Tise T 0.9588L 0.0642 0,982 0.0525
19.50 1.0043 0. 113% . 0.983% 0.06%0 L9094 0.055%
20.00 1.00746 To0.1095 To0.9859 §.0735 C.9w27 U.0580
20,50 1.0110 D-108Y% 0.9905 0.0740 CC.¥96e8 0.0579
Z21.00 1.0136 B, CohZ L9960 0.0755 1.0000 0.0558
21.50 1.0147 ~ 0,091% ) I Y13 _0.0730 . C T.uy2é 0.0428

TTTT 22,40 YT TR0 0. 0850 T.0057 0.0086 1.0046 U.0L99
22.50 o o llemngy _ D.CTIT. . _hvourr  0.0635 . 1.0041 0.0u7Y
23.00 V.008% dacrze 1.0085 0.0565 1. U0u6 0.0452
23490 1.0050 0.5689 1.007% 0.05%3% . Yewso o 0.Ou2T
Zh, 00 1.007% 3. 0AGL 1.0Gh7 [RTYE] 1.0050 0.0398
24050 G.7978 D.0437 1.0032 G.0466 Tavukl 5.0369
25.00 G.7937 L0621 1.0004 0.0445 1.0021 U.03ul
25.50 0. 9u9L U618 o 0.996% D.0439 C.9996 0.0330
26.00 G.98532 : 0.0630 ’ 0.9955 4.0549 0.9771 0.0329
26450 u.9821 0. w67 0.991h OL0871 L ba9952 0.0337
27,00 0. 9HLS [ITEE 0.991% 0.0596 0, P9n2 0.0351
27.50 C.7808 n.07 36 0.7934 0.0%15 G.9941 0.0366
28.00 0.9923 G077 09960 5.052) U.99u8 0.0378

. ._._.28,50 . Ca.93s0 0. 0T9Y . 0.99By 0.0513 . _G.¥960 0.0385
29.00 C.oHeT 1. GHCS 1.00C3 C.0LYL G.9975 0.0386

. 29.50 0.9935 0. 088 1.0y C.outa U.9988 p.u3m
30.00 0.9973 0. LTI 1.001y 0.0450 1.0001 0.03T4
30.50 1.6011 0. 078y 1,000/ 0.0442 o hltmy 0.0365
31,00 17,0049 B.GT62 1. 000e D.0u33 1.0021 01,0335

C31.50 o 1.e083 Q.0729 . 1.0007 0.0u26 1.4031 D.03L1
32.00 1.0109 0. {685 1.0010 0.0416 1.6039 G.0323
32.50 1.0122 _ 0.Ca34 , 1.0011 0.0403 1.00u1 0.0300
33.00 1.0%29 Du 043 1.00G 0.0392 1.0030 v.0277
33.50 1.0104 0.6537 1.0008 0.0382 . l.uols G.0249
34,00 T.0030 0. 0502 1.0001 0.037Y G.¥998 0,0252
3u.90 1.00%2 0.07e o 0.999( . 0.0368 Cuyesl 0.025%
35.00 ’ 1.002s 0. 08N 0.9995 0.0362 0.9971 0.0263
35,50 1.0000 O 0.9992 0.03% 0.9969 0.0271
36,00 ’ ©G.9978 T 00451 0. 9980 G047 0.4971 0.0275%
36.50 07906 0.Ghn] 0.9977 0.0342 L U.9eT2 0.0276
3T.00 07935 T.Char 0. 9967 0.0343 V. y9Td 6.0278
37.50 __D.99y Nd o . D.9959 0.0351 G.9971 0.028u
38,000 T OTEL990 0. 0MBT 09950 0.0363 C.9?76 G.02%2
38,50 R o 0aenus  0.9%80 0.0370 [ EL ] 0.u297
300 T TG99 0.0519 0.9983 0.0352 1,5005 0.0295
39.50 N.9932 .UY2H 1.0003 0. 0380 t.onzl . 0.0284
59,00 0.79747 0.05350 1.0022 00557 1.6029 U.0267

40450 o w93y 0.0927 . 1,003 . 8.0388 16030 U.0249

“41.00 G.9969 0.0523 1,003 0.0327 1.6028 0,U236
By,50 0.9978 e.ms1e _1.4034 L paospT - 1.0017 0.0227
52,00 L9987 0.C510h 1.0625 0.0291 [IRVRN] g.0221
42,50 £.9998 U.Ge09 1.0014 0.0279 e _.1.G006 0.0216
RN 1.600% §.0300 0.0271 1.6000 G.0211

w350 o lawodw o G.Gwnl ) _@.u268_ Q.v393 0.0208
iy 00 T.002% GLCHT3 GL0269 .98y 0.0207
44,50 o l.0027 0 D.GAS9 o o G.0277 0.veT7 0.0211
L5.00 T.0027 S04 G 0.0249 L.9972 .0218
55,50 1.0021 0.{% 57 0.0303 e BwyT2 G.0226
Loe.00 T-G027 0. (L3g 0.031% G.v9T6 0.0233

Cm6.50 o T.0ngp o C.CMIR 0,032} , . U983 0.0238
47,00 T.006351 [T B.0319 U.¥293 4.0239

ChP.SD o _l.0030 S 0.C3 _ 0.0308 . 1,00035 0.0238
Ly, 00 T.002% c.T3 0.G293 1.6011 0.0229
u8.50 1.0015 QL0563 D,0278 . 1.0016 . U.0220
59,00 T.0G0k 0.C355 0. 0865 1.6018 6.0211

- u%.50 C.0590. _b.D256 1.0017 0,0203
50.00 [ 4 G.0251 1.0014 G.0196

WADD TR 61-75 120



TALH NUMBE? (Lo MACH ANUMNBER 4,50 MACH NUMBER 0.50

WIDTH TO LENGTH RATIO . ¢aly WIDTH TO LENGTH RATIO ¢, 1250 WIDTH TO LENGTH RATIC 0. 2500
GENEHAL | JEL KALTAFIGH RALLATIGN ®ablalluy CRAGIATIUN RABIATION RADTATION
FREGULNCY HU ST TAHGL n AL T AL RISTSTANC . Real Tanle RCSISTANCL REACTANGE
Dabu [ AT 0. 0061 UG.0orn . G.u130 6.1093
1.0¢ Lai2? Deltel G.0244 G. 1305 L.ubka? 0.2083
1.50 Lau2an o129 0.0kya ¢.18493 0.0992 0.2909
2.0u RN 1831 CLUTdy 0.232¢ G. 1280 0.3568
.50 S G. 1703 0. 1948 L2726 O.2134 o.u0e7
3,00 [y 195y C.1374 0. 3092 0.2702 O.h5e3
3.50 CLLDhY L2195 U.1677 . 0.3431 U.3279 04927
40U [ 25 G Zu20 0. 1992 0 3740 1. 3580 0.5243
L] L1177 C.2026 0.2333 0.4008 C.4uvy 0.5475
5.00 L1351 L IE1) 0.2671 U.4232 G.n109 0.9611
5.50 L2976 0. 300U Gk ls U.5689 L U.5865
5. 00 o 5128 G.3513 YA .2y U
b 50 n.3272 o D.3813 U408 . L.eu99
7,00 0. 5409 0. 3904 Datf il Uat151
Tau0 0, 3538 Ga4191 'R . . U.757T
B.UG . 3697 [N ) U.5026 [ LT
Ba 50 D.3673 Cadfhg 045098 G.5326
5,00 T.3rd] 0. 4994 0.515% C.o63s
2,50 G. 3908 5245 0,5215 N . D.B908
10.66 [E-h Auhoyy 0.5uE: 0,5269 C.¥1u6
19,50 G.3018 C.ulor ) [EYEY 0.5317 . _ . _0.9389
11.00 G.3ls4 L2968 0.5978 0.535% 0.960%
o 11.5¢ Ll331g 0. 4300 0.5381 G.9809
12.G0 0. 3455 [T 0,539, [T
12,50 ) U. b0 Y JC.5399 0 Y.0139
13.00 U dTan D.hbib 0.5397 1.0274
1550 . 5843 15711 U.9388 . 1.U39%6
14400 GalOn2 B.HTED 0.59362 1.0506
14.50 G192 N.4EL0 0.5323 o 1.0596
150G CUE339 BN GeitniZ 0.5272 1.U640
15,50 [ERTTE) 24941 U.BGYS G.5211 e 1.069T
16.00 4623 CLu9ES G.8204 0.5 144 1.uT09
16450 C.uroeg [N 0.8347 0.507h ) 1.0704
17.00 G.bavs nosGh3 O.8562 0.4998 1.0685
17.50 1. 5030 0. 599y 0.8729 o Lab®1S 1.4852
18.G0 CLaTat §.5129 0. 50846 [N 1.ua02
18.50 {ia925% dah138 D.9032  0.4757 1.0536
19.00 Genkle 0.5187 0.9169 O bba7 1.6U59
19.50 Ga55%3 0,521y o 09501 B 0.4559 1.0380
20.04 G.2870 0.9239 UaWs29 0. huTo 1,630y
20,50 UL5TYy C.5261 0. 9554 0.4374 1.4232
21,00 0,295 n.9279 0.9673 [vEA T.0163
21,50 ) n.6051 0.49293 L0.9rEs CB.uis2 o 1.G0%4
22.00 U.6175 ’ 0.535% 0.9691 0.5082 1.0028
22.50 0.6298 G.531% Cav9wl G.3952 Uav96B
23.00 0.6420 0.5322 1.0GH9 0.3880 G.9917
23.50 o543 . 0.5328 10183 0.3775  0.9874
24,00 ’ TlLaadTT T 0.5325 - 1.4273 4 588y U.v836
24.50 n.ath2 G.5321 1.0353 0434950 G.9799
24.00 C.buv i d.931% toou2h O 343y 0.97860
25.50 el U.u307 TLouE( 6.3318 , 0.9724
24,06 G.7123 UL 5297 1.0542 u.3203 0.v6%3
26450 CLT25s f.528 120000 0.3088  D.9&67
27.0C T UL Ry 05270 T a8 G.2975° UurblT
27.50 [ 145253 1.Goo7 0.2662 G.y628
28,00 G.a7995 0.9243 1.0693 0.275% U.9611
28450 o707 0.5713 1,071y __G.2820 - G.9598
29.00 Cuifa? 0-5192 1.0732 0.2551 0.9593
29.50 G.T850 [TREY ] 1.0747 0.2U5% 0.9599
20.00 G.795k 0.%108 Lulal 0.2361 t.vely
20,50 G.5050 0.49121 10771 0.2267 0.7636
- 31,00 EIARA 0. 509y o 0T 0.2173 : 4.9663
31.50 6.3238 0.5¢66 1.uTTs 0.2086 ) L G.ve9y
32.00 G.8330 BoSCAT 1.0TTY G.2000 0.9731
32450 0.3823 U.50GT 1.07T4 G197 0.9773
33,400 ORI U.5904 1. GT6a C. 1534 U.YB20
33.50 O_dbhn P.L95k 1, G764 0.1752 . 0.9866
- 34,00 - ? U. 1900 TTTTALOTET 0. 1671 0.9908
34,50 Mahnod 1.0729 o 0,1%93 G.99uT
35.00 Days20 1.070s 001519 G.yvu2
35,450 0.H9EE D.NTTY 1.068% 0. 144y 1.6017
34.0C L.9015 Cuali736 1. 0659 0.1381 10049
36.40 G.9093 UL bby2? 1.0631 0.1316 I.G L R B 1. S
37.00 AT TLROhT T.0597 0.1293 i, 0.1878
37.50 Cay2ay rahall 1.0563 0,1195 Collull2z G.1044
3%.00 G.ysCe [(RTLETA 1.0525 0.1142 1.u123 0.1013
38.50 L3374 G.L5cE T.0h8a 0.1095 C1.0133 0.0984
39.00 Da9uL Julho? 1.0804 0.1052 1.0145 0.0956
34,50 t.950n T 1.0410 0,1013 1.0157 __.b.0926
[ND] - L9571 RS 1.0372 0.0977 1.G166 0.0894
40,50 Lav653 3,4318 1.0338 0,094y _ o l.T2 D.0B62
bt.og 0.986Y5 D.hl69 T T iozee T 0.0916 1.0178 0.0830
Ll,hl [T ) N.h221 1.0259 _D.OB9E _1.0178 0.0799
2.0 [ ] 0,u172 o T 1.0220 0.0868 1.0179 U.ote?
42.50 L.786% G.iutzd 10193 0.0845 __1epl79_ 0 6.0733
TR 0797y GLH07G 1014 0. 0875 1.ui7y 0.0698
L3.nn GLueTh o.n01y 1.3126 1. 0B03 o 1.G16Y
L. 0u 10031 0.39s4 0 T R PR TR 0.0785 1.0150
44,50 l.utgz [ 1,005 C.UTs9 1.G132
45,00 1.0131 0. Shah ’ 1,682 0.0756 1613
43,50 1.0179 N3y DL 999 U.0T4Y 1.0092 L
Ko, 00 T 0225 Califhl? G995k 0.0737 1.0068
45,50 1.0267 0. 3630 N.9921 G.0138 . 1.00up )
4700 GAGY Na 3626 i [HR-EL 0.0728 1.0010 9.4503
YT7.50 3k 0. 9441 o _b.ot2e o _D.vesl 0.0479
LA, 05 ter3an TCawHZu 0. 0734 G.9954 G.0501
43,50 R 0.9791 0.0742 L9932 _Oupsor
- L3,00 o ToUh S50 O.9fas 0.0751 0.9913 ¢.051%
L9 40 Toukud GadTh S 0.0T02 0 Ul.vE9? 0.0522
50,04 T.u512 G971y T 0.077h G.vB83 0.0532

WADD TR &1-75 123



MALH NUMBER .00

MACH WUMBER L.350

WIDTH TO LENGTH RATIO  0-59000 WIDTH TO LENGTH RATIOQ 1.cO00
GENERALIZED RACLATICN HALIATION RaN[ATION RALDTATIUN AA0ULATICN
FREQUENCY AT STSTANCE REACTANCL RUSTSTANCD — ReaACTRNCE 7 RUSHSTANC.
Q.50 (L0259 Galbub 00514 D20k L1001
1.00 G.0967 Ja31u7 L. 14880 UubsbH U.337y
3.50 01953 0252 0.3668 0.5L38 G.aT98
2.0 .3030 0.5008 G.5413 05840 U.T349
2.50 G.ublo C.54748 U, bHB5 O.ho80 D.6024
3.70 TGL5058 0.57167 B PR 05242 o 0.c386
3.40 C.n000 0.5924 G.B720 D.4038 0.:851
4.00 L6924 05945 B.?i61 O.lsbe L9852
L.50 CelBl13 6,5511 0. 9054 0.3798 U.¥990
5.0 OIS ' 0.5510 1.015% 0.320% 1.0310
5.50 .927h 0,3003 1.02460 0.2651 1.Lu04
5.0G0 T.9¥Th T.0592 1620y TTguzaRiT T T 1.036)
4. 50 1.0131 L5093 1.0101 0.1942 1.i0292
.00 1.0378777 7T 6U34T0 1.0017 0.7t 1.u250
T.5Y 1.0538 0. 51uYy Gugul2 U607 lou2ie
8.00 1.0611 T 0.2697 ) 0.9960 0.1537 .U 150
B.50 1059y 02083 0.9942 0.luiy ) 1.0027
F.00 IPUTED N.1932 0. 9894 0.1528 T 07883
9.50 1.G55%1 Da 1666 0.98h6 0.1269 L.y772
16.00 1017y - 77T Gayse B I < 2 00,1253 0.4725
16.50 1.0022 0.1340 GLO81T 0.1224 UL, ¥T3L
i1.00 Gadtiou a. 1318 ) 0,824 0.1187 09770
11.50 C.é7uk D.1281 N.7221 IR _L.sD0N
17.00 UI96E9 T.1275 [ BLi150 VTR S
12,50 n.961L 130 J.9804 01134 O.9nou
13.00° ) [T T T 0.9526 0.11493 09920
13,50 C.9575 0. 1407 0.9097 o. 1164 [T
14,00 L9612 e 1k40 U. 9954 Gal 145 1.0066
T4.50 0. 7864 LT 1.0030 0.1073 ) 1.6113
15.00 0.9726 0. 1k82 T 6CE2 /I V] FT T 1lui2s
15.50 0.9774 (RS 1.011¢ 0.0938 Tauliz
16,00 L9830 0. 1426 10117 0.0858 1.0091
1650 0.985% f.1400 ) 1.0115 D.07H3 1.L075
17.00 09953 0. 1300 1.009s 0.0714 [ITIFE
17.50 L7999 n_13u 1.50059 0.0644 - 1,003,
— T18.0C 1.0028 01738 1.0003 0.0598 0,993
18.50 1.004L G.1113 0.993v 0.0541 0.y%46
19.00 1.0049 co1119 G.9d83 0.09%4 G909
19.50 1.005% 01075 0. 9852 0.06451 G.9893
2G.00 “1.0062 0.1033 0.985¢ 0.067) O.YBTT
20.50 1.0070 0_ G786 D.9uTy 0.0700 G912
Z1.00 T.0GT1 30959 0.7:9% c.oviz T T 09926
21.50 1.0063 0.u893 0.9931 0.0715 U.993T
22.00 1.0043 DL LUH5S 0. 9963 v.o7os 0.9952
22.50 1.6035 0, 0626 C.9997 0.0694 -y
23.00 1.0028 [N ] 1.5030 G.0b67 1.0010
23.50 1.0049 2.07F2 1.0055 0. 0627 1.0G042
2. 00 T U0od G.07Ed T.CUas 777 gLusET T T o Teutsl
k450 C.9987 LTl 10055 0.0H34 | BRTIeTEN
25,00 C.9960 0.0692 1.003% £.0509 1.GUS4
25.90 0.9933 0. CHEY 1.00186 00493 1.GG4e
26.00 0.9912 D.0685 1.0003 U.0484 1.4038
26.50 0.9898 (. U689 0.99%6 G.047% T.uL29
27,00 0.98587 . GE92 029952 [N A 1401y
27.50 [TV N.navy 0. 9985 0.046G 0.9991
28.00 C.9849 0,711 0.9973 UaDlss 0.9966
22.50 0.9068 'y 0.9900 0.l452 GuwynT
29.00 (.9880 0TS0 C.9954 0.0L52 G.Y9u0
29.50 0.9903 LT 0. 9345 ©¢.0u51 G990k
30.00 0.9934 G.0771 L9965 0,047 U.y952
30,50 0.9965 Cuulsed G.9962 0.0LuY U.9959
IT_00 T 9995 T T735 (1LY S T 0455 T G.9968
31.50 1.0621 G.LT39 0.9957 0.04a2 [T
32.00 1.0049 LLT19 D.3¥65 D.04s2 L9992
32,50 1,0075 0. G6R0 09982 C.onaf T.util2
33.00 10096 0.C653 1. 0004 0.oub2 1.0030
33.50 1.a107 [TE 1,062k GaOus? T.00u0
35,00 T.0108 [ €T3 T.GC37 SR VIV 5N — 1L U0u0
34,50 16090 Galh2Y Too0u? 0.0403 1.0035
35.00 1.0070 0. 049y 1,003 0.U381 1.L0ZE
35.50 T.o0u7 0.0469 1.00 34 00339 1.6023
34.00 tann22 T 0.GHGO 1.G050 0.0337 1.0817
26,50 U.999L N 0L 36 t.onty 5.0319 1.LU0e
RN T.99a0 T.OE3T 095971 g.030% ) [T -5
37.50 0.993h N0 3 0. 9964 n.0310 [
38,00 TUonLene .Ch50 G995y 0.0522 Gooibh
38.50 e 9895 G.LHT2 0. 9953 L0359 L9960
B T R GlesyT oL 0.9948 (.0356 [T
39.50 C.989% 4. 5513 C. 9950 0.03467 n.+69
TO.00 T. 9903 T.G530 0.7967 C.C373 GovETH
. 40.50 U.9915 0. 050 .90 0.usT2 Lo#5TY
TTaTLon T 0.993% TTLTYSs T T T T 0. 9995 TTGJU3ey T U.99H5
41.50 0.995% 0.Ch64 1.0009 0.0362 L9997
TTH2.00 - aJF52 €544 T L0621 G.0356 1.u0li
47,50 1.0007 1.6028 60,0335 1.L023
43,00 T.GO3C TG0ES 00037 T T T T Tluozs
si.s0 1.6045% 1.0022 o, 0300 baL024
L, 00 ) 1.0054 ) T T 0012 0.0271 1.6024
L4 50 1.005% C1.000Y 0.0287 1.6620
45,00 1.0662 1.0000 L0280 1.u016
45, 50 1.0060 0.9994 _ 0,026k o laatild
45,00 T.G057 07996 .08 T T T T 0005
_ 46.50 C1.0039 o L 0.9993 0.G27s 0.%991
4700 1.0032 D.0869 0. 9985 0.0275 U.99us
47.30“__m__m”m_“_“_].00U5 . VL.LJGB . _".998> 00275 Ue??i3
48,05 [STEN Ga 362 0,998 0.0276 ’ U.9972
H8. 50 G.9926 N.0 363 n.g983 0.0270 [FETY 5
UG.00 L7970 T.0363 0.9963 0.027s T 09Ty
950 TS LT L g.99kl UL U275 G.9vEl
53.00 [ R B 0.9979 T .0273 U.9985

WADD TR 61-73
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MACH NUMBLR

.50

_WIDTH TO LENGTH RATIO 2. 0006

AALIATION
Rz ALTANCE
G.3267
0.5206
Uealoh
O.UuBHLS
Dab181
0.3895
G581
0.3618
0.3204
U.2669
C.2187
G.17%3
Ja1547
041365
U.1186
0.7007
0.0871
G.0817
¢.0839
0.0898
0.09uy
0.0968
0.0%67
0.0%64
G.09/0
3.0973
0.0953
G.0B97
0.UB15
0.0730
0.0659
0.0609
G.0569
u.0529
0.0488
0.0L57
O.04u8
J.046L
0.0u92
U.0516
0.05928
0.0531
0.0533
4.0535¢9
G.0543
4.0535
0.0509
G.ouT2
G.0u3u
d.0403
0.0382
O.0364
G.0345
G.0325
0.0312
U.0312
0.0324
d.03u0
J.035L
0.0351
G.0364
0.0367
0.0372
0.0374
0.03a88
U.0352
C.0330
G.0308
0.0291
0.02¢9
0.0268
0.0256
G.0245
G.0239
0.0240
J.d249
0.0241
L0270
T.0275
TLu277
0.027¢
0.0283
G.028%
G.0280
G.0268
U.0253
0.023%
$.0228
0.0220
v.0212
0.0204
0.0197
£.0193
G.ul9é
0.0204
0.0212
U.0218
0.3221
0.0223
u.0225



MACH NUMBLR (.60 MACH WUMHER 0,60 MALH NUMBER 0.60
WIDTH TO LENGTH RATIO  0.4e25 __WIDTH TO LENGTH RATIO C.1250 WIDTH TO LENGTH RATIC  0.2500
GENERALIZLE RALTATICN RAGIATION KADLATIGN RADIATION RADIATION RADIATION
FREGUEREY HESTGTANCE RUACTANCE RESISTARCE RE AL TANCE RESTSTANCE REACTANCE
0.50 ULUG ST ULk E2 0. 007> 008689 0.0150 0,111,
1.00 L0138 B A 1T 0.6272 0.1508 — 0.0542° 7777 D.2086
1450 2.U26h Colliy 0.0528 0.1331 . 01052 0.2B62
2.00 GoG3w9 e lu12 0.GT9s 0,2281 5.1578 0. 34BY -
2.50 U.U33Y Do lbn 0. 1064 0.2671 v.2100 0.4023
- 3.00 [N £ [E PTY] 0. 1350 03078 0.7650 C.4508
3.50 r.0a3T (L2195 U. 1663 . G.33p . 0a5246 U.4918
4,00 G. 1005 T e RO -1 WUEIrsr T N TS ) T
4,50 Gu1174 d.2614 0.2323 0.3990 _ O unTy 0.5431
5.00 [T 6.2403 0.264F Tgue21s T T TT0.40506 T 0.556977
5.450 0.1505 0,2977 52960 D.4u1y L5006 049657
5.00 G.1672 0.373¢ Te52ar G.k508 C.01h0 0.5690 -
6.50 0.1838 e 328N 0.3605 0.4731 . 0.6669 0,5659
7.00 L1999 3T - 045908 TToLuBus T AT T 0.5573
.50 [ LN 0.35450 Q. 419a O.u9n2 _ G.7569
3.00 0.230n BRI % S T Sy gl I T L 0.7953
¥.50 I 0.3778 0. 4743 0.5105 G.6309
9.70 T.0602 RN 0.0004 D.5168 UL o635
9.50 B.2THT 33909 05767 05215 _ 0.8922
10.U0 TG.2887 7 [ /9506 0.5258 0,5149
10.50 0.5026 Ouulue ) DanT4s 0.5295 e 0.9389
1100 Ca316T Gabzug™ o 0. 5941 T0.u330 7 0.9592
11.50 U.3310 0.u377 0.6216 0.5354 U, %780
T2.00 [FPELLN Mating - bhi Y 0.5368 U.99ks
12.50 G.3598 [T - T 0.5375 - _1.u087
15.00 G.3742 0.1626 0.6901 0.5370 t.0u212
13.50 . 3484 DLuTOY 0.7126 0.536% 140328
1Lh.0u U UGS GahTa9 0.7350 0.5345 1.0432
14,50 c.ulen 0. 4431 0. 7568 0.5311 1.04917
15,00 G.E323 D hun9 0.77T¢ 0.5267 1.0478
15,55 Y Uau9y3 _o.7980 0.5217 : lausz?
T6.00 [T RN D9y} 0.8178 0.5158 T.u652
16450 dubTan 05036 0.8370 0.5089 . Cl.uest?
17.0¢ IR 05073 D.4552 0.5009 1.0662
17.50 L5032 0.5105 D.bT21 0.4922 1.G635
13.00 G.51aé 05130 U.8278 [NTEED 1.G591
18_5u [N 0.5141 0.9624 GauTuY : 1.05348
19.00 CoouRT 0.5185 0.9171 0.4651 1.0u7T7
19250 L.590% 0.520% 0. 9305 . 0.455y 1.6406
20.0 Y Dahz2 0.9431 UL BUST 1.0325
20.50 09799 0.5245 0. 9549 0.4360 1.6241
21.00 B ES] G.52 6N 09867 04263 1.0Tel
21.50 UL 605 D.52H1 G-97 Ty Gaden o 1.G0BT
2200 L.Bl46 05295 0.9372 0.4063 1.0016
22440 U620 n.9306 0,9963 0.3962 D.994%
23,00 L.abgy 0.5314 T T1.005s 0.3862 0.9687
23,50 G.6331 045322 1.0146 0.3763 U.¥83T
- 2660 T T 0L, 6653 0.5323 T TOACEEE G.3661 U 9797
24250 G.6773 n.5321 [IRVERR 0.3554 0.9762
25.00 U, 6690 1.5315 1.0385 0.34B& 0,9731
25.50 C.rues 0. B358 1.0452 0,3336 _D.9T06
26,00 0.Ttig U-b298 1.05% t.3224 U.9608
26,50 0.7231 1.528% 1.057¢ 0.3112 0,9677
Zr.ue’ [V &L 1.9209 T.0617 TN d.7686
27.35% C.ThLY 3.52%0 1.0456 0.28b53 L.B.¥655
28.00 C.7951 .52 310 1.063% 0.2773 G.9645
28.5¢ . G.7853 M.521¢ 1,0712 D.2685 D.9641
29.00 C.7754 Gobhlng 1.0/32 0.2560 0.7643
29,50 C.7an3 C.5105 1.0Th7 0.2u57 . D.YBUT
30.00 G.79LY H.h140 1.07%8 0.2357 0.9652
30450 Ga5085 0.49115 1. 0760 0.2262 0.9660
31.00 .H139 T.5067 10742 9,2171 0.9875
3i.50 0.H235 d.5061 1.0701 0.2082 ) 0.9697
32.00 GoB32Y 5631 1.0757 0.1995 T 0. 972y
32.50 L3418 noL9y 1.67ux 0.1912 LL9753
33.00 CL.H5304 DouRab L0730 B, 1833 0.v7ay
33.50 U592 0.4932 1,072y U 1758 _beyg27T
L) CIB&TY 0. 1396 " 10T T 0. 1686 TUL9BTE T
34,50 L3763 o.LEsE 1.0697 0.1614 0.9917
35.00 U.kbla (IR B 1. uakG 0. 1545 U.9958
35,30 0.6926 U L] 1. 0660 0.1477  0.9997
36,00 0.9005 Ua b 738 1.0659 (O ETS o 1.603¢6
36.50 0.908% T.N6P6 1.0617 0. 1343 l.oa?s
00 0.9 160 L HBST T 059970 [N FET) T.uios
37,50 G234 N.B6GS 1.0561 0. 1226 o .ol
T 34,00 L2308 Ue 557 “T.un2s P R T.ulha
38.40 0.7375 05509 [V .17 1.01a3
39,00 TUIWET T Culibnd 10657 a.10e8 T.801713
39,50 0.9508 NLu4 14 1,001y n.1023 1.0178
L0.00" TTEUIST0 C.H359 §.0377 0.c7az 120176
TRt} T.9629 0.4310 33k 0.0940 1.6171
TR1.00 B LY R THau2s0 T L) T0LuIF 1.ulé5
41.50 G.9Tu6 0.u211 1.00%2 0.0871 B 1.0l60
uz2,00 PO 11k C.WTED T B 0.0848 146153
42,35 LT g.4110 0,0849 1.004%
3,00 0.v909 [y 0. 0832 1.0733
4350 L3961 D.4G09 Oopisly o l.ulzu
44,00 1.6013 [T ) 0.030% T.0115
Y450 1.0063 0. 3905 T.ocs2 0,073 o 1,.0105
45.00 1.6111 fuinen 1.001U 0.0782 1.0092
45,50 1.0158 03799 LBe9wTe . a.07fh 1.6077
N6, 00 1,020 L3745 Leenz 0. GTEE T.0062
H6.50 TauZsT £.3671 TR I 0.0763 _ 1.0048 0.0563
H7.06 1.02%0 0. 3636 [T U, 0739 1.0032 0.05%6
47,90 1.0330 .3550 1.0656 _tau0az 0.0531
48,00 HNTE L Ga 398k 0.0757 a.9989 0.0520
453,50 1.ubua 0. 3uhY L U.0TaY -~ G.99086 0.G5Iu
9,00 T.0LG1 [Pt} RO Y [ORS-TA 0.0511
47,50 1.0675 DL 356 0,070y Q.22 0.0511
150,90 Tr.oner M. 3099 0.9735 G UTTe U.9900 L0515
WADD TR 61-75 123



MACH NUMBER

Uatrl

MaCH NUMBER J.60

WIDTH TQ LENGTH RATIO 2. 0000

MALH NUMBER

0.60

KADIATION
ROACTANCE
0.3340
0.5018
0.4979
¢.4398
0.4151
0.41860
L4077
0.3715
g.5232
0.2797
0.2450
0.2154
0.1800
0. 1478
0.1231
0.1069
G.0996
0.0867
9.06812
©.0408
0.0643
0.0883
0.0908
0.0925
6.0952
0.0979
0.0983
U.0950
0.0896
0.0842
0.079%
0.0739
0.0648
0.059L
0.0536
C.0500
0.0LT76
0.0455
U.0UL0
Q.0uk1
0.0U58
0.0480
0.0496
0.0508
0.0521
6.0535
G.0540
0.0531
0.0511
0.0u90
0.0469
0-04sk
0.0811
G.0376
G.0349
0.0333
0.0322
0.9311
0.0303
0.0304
0.6315
0.0329
U.0340
0.03u8
5.0356
0.0364
0.0370
0.03846
0.0356
0.03b4
0.0332
G.0317
¢.0298
0.0278
0.0261
0.0250
0.0243
0.0237
0.u232
0.0233
0.0241
0.0250
0.0258
0.0263
0.0269
0.0276
0.0280
0.0279
0.0273
0.0264
0.0258
0.0248
0.023Y
0.0221
6.0209
0.0261
0.0196
0.0191
0.0188
0.6189

WIDTH TO LENGTH RATIO  0.90CC _ WIDTH TO LENGTH RATIO  1,0000
GENERALIZLD RACIATIGN RACIATION KAGLATIOAN RADLATION o RADIATION
FAEQUENCY HESISTANCE WL ACTANLE HESISTANCE R ACTARED RLSIHTANCE
0.50 , 0.6299 0.1722 0. 0994 0.2504 G. 1150
1,00 " T n.1076 T L3030 ) G.2042 O.u32n 0. 3668
1.50__ 0.206u Uaku9 0.3831 G.5%226 G.5881
2.00 €.3050 2.B825 0.5349 0.55%060 L6929
2.50 0.398% 0.5319 0.6342 D.5U0N - 6. 430
3.00 T.5926 LY IS [T PREEED 0,600y
3.50 0,5%01 0.5701 0.8451 e L8751
4,00 ) TTTHL6B58 T 0.5907 0.9178 C.huls 09418
4.50 0.7718 0.5733 C.9642 G.3nid G.v8ho
T 5.00 TD.a4uG DL 0.9881 0.3319 1.UD73
5.50 0.2071 0.5163 1.05016 0.2917 ez
6. 00 D.9608 TR 10123 C.2577 1.ussy
6.50 1.0040 0.4225 1.0180 Ga2249 1.0u27
“t.00 . "1.0338 TIErs 1.0175 0.1955 1.04809
¥.50 1.0500 _D.322) S 1.0114 . 1737 1.031u
“s.00 T TregsedT T0.2780 1.0060 G152 1.6202
8.50 F.0563 0.23%1 1.0035 01472 e 1,107
7.00 1.0508 T.2043 1.00701 D.1346 1.0013
9.50 1.0393 o 0l99%y 0.12350 G.7909
B [ T TT1.0237 o879 0.1157 0.9812
10.50 1.0061 _ I (75 1 | 0.1130 L9752
11.00 ') 0.2785 o.1i22 O.9738
11.50 0.9785 0.9764 0.1112 G.4748
§2.00 C.9676 D.9745 R G.9759
12.50 0.9587 8.9733 _0.113¢ DT
13,00 77 T p.953FT - 6.9758 01165 0.9827
13.50 G.9528 } D.9B13 - D.1132 G.9901
14,00 - 09559 OuTliny 0.9887 0.118) 0.9975
14.50 0.9608 0,147 0.9950 0.1147 1.6027
15.00 0.9665 0. 1514 T.0014 0. 1100 1.G058
15.50 09133 N.1527 S l.over . G.10ub - B 1.¢08Bs
16.00 G.9877 D.151% 1.0115 0.0972 1.u114
16450 0.9903 Ul Thu? 10143 0,052 1.6134
17.00 0.9975 0,121 1.013% 0.078¢ 1.u925
17.50 1.0024 fe 1331 1.0100 0.0710 R 1.009u
18.00 T.0084 0. 1782 1.0062 0.0658 1.0058
18.50 1.0099 0.1212 1.0019 0.0625 1.6028
19.60 1.0115 G. 1134 0.997a 0.0602 1.6001
19.50 1.6117 0.1055 L9930 D053 [T
20.00 10100 V. 0986 0.9898 D.0603 0.9931
20.50 10076 0. 0935 0.9874 0.0627 s L.#905
21.00 T.0054 TR 0. 9080 0.0653 U.wh9n
21.50 1.0030 0L CESH C.9H96 0.066¢ G. 9899
22.6G0 1.0010 0.0026 0.9913 0.0669 G.¥905
22.50 0.9982 ‘N.NAO% 0.9922 0.0664 Cavdyll
23.00 C.9954 C. G953 0,994 0.0666 U932
23.50 0.9945 0.0792 0.9972 0.065& 0.9%81
2k, 00 .9939 G-GT36 0. 9994 L.0637 L9592
24,50 0.9933 0,076 1.0000 0,005 1.60186
25.00 0.9925 0.6769 L0011 0.0h94 1.0032
25.50 G.9921 0. CT68 1.06010 0.0580 1.0046
26,00 0.9923 C.0T6T 10026 0.05965 1.0061
26,50 0.9%930 n.0761 _1.003¢  _ 0.0543 C1.006%
27.00 0.9933 T-0750 i.o0ui T.0%17 1.0064
27,50 __ G.%931 0,074l 1.0034 0.0472 1.0049
28.00 099313 0.56738 1.0035 C.0uT1 1.6031
B 28,50 ~ U.9936 G 0T 36 1,0028 C.0451 _ 1.4016
29.00 U.99u5 0,073 1,0C1s 0.0u2% 1.u602
29,50 $.9952 0.0722 1.0t 0.0409 0.9985
30.00 G.9956 0.0L76 0.997h 0.0399 0.9962
30.50 G.99062 0.6713 09993 0.0%02 TN
37.00 0.9%75 D. 0710 G.993s g.o812 [T I
31.50 0.99%91 0.CFG1 C.9931 0. uuzy G.9943
32.00 1.0006 0. G688 0.9922 otouis 0.99uT
32,50 1.0016 _ L H.eTY D.9931 G.Ch4491 B.v9al
35,00 1.0026 PELY 0.9942 g.uha? 0.v981
33.50 1.10038 D.t637 0. 9964 0. 0476 o GLR9TT
L] T.G0u9 DL Ch 1y 0.9970 C.0u7h U.9995
34,50 10054 0,0526 1.0012 0.0460 1.0011
35.00 TTr.p050 7 T0.0559 f.op2t 0.0842 1.6021
35.50 1.0043 0.,093%6 _ l.0038 0.0422 1.L030
36.00 1.0035 06516 1.0044 ¢.0u00 1.uG38
36450 1.0024 0, 0496 1,005 0.0376 1.00u3
37.00 T.0007 NS 1.0C36 0.0353 |
37.50 09986 C.U%66 - 1.60235 0.03356 1.0632
38.00 G.9966 UL Ghe? T 1.00C8 0.0328 7 1.0021
38.50 0.99u9 0.uA5 0.9996 0.0326 1.u011
39000 T UL9wsE T O 3 N 0.99854 0.C325 1.6002
39450 D.9924 0.998 1 0,0524 _0.999C
L0.00 [PEEAL] 0.9973 0.0326 TTTaL e
_40.50 G.9911 0. 05 0% 0.994Y 0.0330 __ b.9966
33200 [ECEAR) NE . 9970 08335 7T 0.v9s2
431.50 U.9928 0.0533 o 0.9973 8.0336 C.9963
52,60 §.9942 0. 0540 0.9979 B.0534 U.v969
42,50 0.995E n.C545 0.997N 0.033% L u.9987
§3.00 T.9976 [EY 0.9973 (ST TR
43,50 : 0.9994 0.997% _0.034C G998 3
L4 .00 “1.0621 0.9986 0. 03541 ULweeT
bha50 1.0040 __ Du0H16 0.999%  _ 0.033y 1.4008
5,00 1.60%52 TS i.000L 0.0335 1.6015
45,50 1.0060 g, 0oL 72 1.0007 0.0332 - o l.uu20
L5.00 T.00865 7. CH50 1.0GT7 00326 1.,0026
1.00066 B.0425 1.0627 06.G315 1.0629
1.0060 [P 1.0031 0.0299 1.5029
1.00%8 0.0318 1.0030 . 0.0283_ _ 1.5025
T.G031 D.C361 1.0624 0.U269 1.G01e
1.0013 0.0351 1,8016 0.0259 1.5009
EEED ENELT T.0Car 0.0250 1.0062 7T
. 0.9977 0.0342 0. 7994 D.u2L5 0.9993
G.7959 5.C30% ATV 0.02657 7 T U.Y9B 3
waDD TR 61-75 124



MACH NUMBER  C.70 MACH AUMBER L. 70 MACH NUMBER 0.70
WIDTH TO LENGTH RATIO  5.0625 _ WIDTH TO LENGTH RATIO . 1259 WIDTH TO LENGTH RATIO  0,2500
GENERALIZ L MALTATIGN RABTATION RAULATION AAOLAT TGN RADIATION RADIATIGN
FREQUINCY MUSESTRNGE REACTANCE R, STSTANC S HEACTANG S H_STSTANCC REACTANCE
0.50 LLunLs oanue B 0.0091 0.0702 . G.0183 G0.1138
1.00 Calilyg U Y 0.03G7 G. 1300 QL0612 0.2067
. 1.50 0.u271h [AR B [ 0. 0540 _0.1798 0. 1089 0.2787
Z.00 [CRVE TN e 1397 0.0787 G.2240 U. 1558 0.3u18
2.50 00529 D.len2 0.10%4 0.2681 U.2077 0.3996
3.00 T 0081 BN LY 0. 1354 0.3065 0.2654 0.LL4Ts
3.50 CJUB3T _ B.2732 0.T665  _  D.3uwu0 .. t.323T __Q.u850
4.0y G095 42605 0.1972 U.3704 0.3813 0.5158
4,50 t.1180 L2614 02295 043979 L D.NEO3 _0.5493
T 5.0 Ga1330 02604 0.2626 D.u213 04995 0.5562
b.55% i 159 D297t 0.2951 0.hu71 0.5560 0.5645
6.00 G, 1663 123738 0. 3287 5.04535 .4093 0.5679
.50 G.1529 G 3749 U.35835  0.u73y 0.,6609  O.5664
7.00 G199y 0.342% 0.3693 U.kb5s 0.709% 0.55%1
7.50 G.2152 0.3%50 0.4187 L4955 . _0.7930_ _ 0.547B
8.00 01.2305 03469 04470 [IPEYS 0.7927 0.5343
3.50 C.2457 0.37H3 0,474y 0.5112 0.b5294 0.5186
B 3,00 C.2607 C.3690 0. a0y T.5167 0.u623 0.5002
9.5¢ U.2T753 0.3992 . 0.5269 _0.5213 . G.B906  D.4B08
10.00 T G.2898 DL.uC - 0.5514 T 0.L52hY T 8.915% G.uble
16,50 U. 35039 0.4 164 0.5757 _Gu528a e ._0,9388 0,441
t.o4 [N L] 0. W27y 0.9992 TU.9308 T 0.9%87 0.4214
) 11,50 0.4 303 0.56218 0.5326 0.9755 _0.x018
12.00 0IUL5G 0. 6847 0.5341 U,.9908 0.3827
12.50 1,359¢ 0.4554 U.6669 0.5348 o _d.00kT 0 0.3836
13.00 0.3738 C.4614 0. 6H90 TO. 3 1.0164 C.3hby
13.50 G.3EN1 0.%ouy 0. F107 . D333y .. 1.0263 S 0.3261
14.00 Bab0Z6 0.UTHD 0. 7322 D.453517 1.0354 0.3082
1%.50 CL4172 0. 4824 0. 534 0.5289 1.0433 0.2908
1500 [T [SITEITES TaiTuT 0.5252 1.049y G.2720
15.50 fathng 0.L937 o DedRES . 6.5209 0 1,05L0 0.2545
14.00 Cauonl g.neg? [ TR 0.5158 1.6576 0.2373
16.50 Cauruz 0.5031 0.5337 0.5090 _ d.0591 S 0.2201
17.00 Lauga D.5012 0.6519 0.501% 1.0598 0.203y
17,50 N.5020 0.5149 - "U__ii_b‘fl_ B e OulW3s_1.USBT .0.1878
13.00 0.515% T.5192 62885 1.0965 0.1729
18.50 U.5295 N.5168 0-_9015 } ) _l.un2? 0.1585
19.00 fa5427 0.5191 0.9150 | JRVEY &1 0.1U58
19.50 C.3557 0.%271 0.929¢% o 10410 0.1346
20.00 U.5684 0.n228 09427 1.0344 0. 1247
20.50 0.5809 3.5243 0,954 7 1.027¢ oo 0.1180
21.00 35930 N.5298 0.9654 1.0789 0.1091
21.50 G.6051 U ) L 0.9Ter . l.p109 S 0.1041
22,06 0.6170 0.5279 0.9%41 1.u033 0.3004
22.50 0,6287 0.5288 D.9951 ._ U.yws5sg 0.6980
23,00 1.6403 G.5297 1.005¢ ULVBY0 0.0971
23.50 0.6521 0.5300 T.0i1y ... 59832 p.geT2
24,00 0. 6658 DLoa30d 7.019n 0.97B2 0.0978
2L.50 L6754 0.5316 1.027¢3 0.9737 0.0990
25,00 0.6B/2 0.5310 1. 035y 0.%701 G. 1010
25.50 .09 0.53506 T.041¢ __0.va77 0.1033
26.00 G.7105 G.5297 1.0471 C.%661 0.1053
26.50 B.7219 0.5285 1.0575 0.9650 _  0D.167%
27.00 0.733C 0.537¢ 1.G574 0.96U6 0.1095
27.50 0.74 59 ; 1.0614 D944 ¢.I112
28,00 [Fr TN 1.06%8 D.364h2 8.1125
28.50 0.7643 9.5211 1068y e 0.9657 0.113¢
29,00 0,770 0.5169 1.0715 0.9666 0.1153
29,506 (‘-.?f:‘:l N.5164 1.0730 U.9479 O0.11a3
30,00 -Tuy G.5138 f.otuy G691 0.1170
30,50 quu!a N.5110 1.0¢57 U 9703 o.1179
31.00 C.ol3s G001 170760 0LeTIe T T e iTRT
31.50 D.o230 D.59051 1.L75n ) C0.9736 G.1193
32400 [O:ES T Da5019 FOTH? U.9753 0.1199
32,50 0LELO7 N,4938 1.0730 0.9772 0.1207
33,060 0By 7. 4955 1.G6722 0. Tosh CoToT 0.1214
33.50 0.8uk 0.1922 1.0706 0.1758 0,825 0.1217
kLTI C.0664 JJHTET T 0685 G.1434 GaRbsy Te01218 T
IN.50 GLOTUT Dk ] T.066v 0.1s1y 0,98K7 41217
35.00 0L B2 T .y t.069t Tulbal 0.9922 0.1217%
35450 CLu9ln 0.477s 1.0451 0. 1489 0.9956 0.1200
36.00 L.5929 Gali? 36 1.C605 P P 0.9993 0.1186
36,50 L.9060 D.h67Y 1.058. 0.136v 1.602¢9 0.1168
37,00 09153 M. h653 T. 0560 [ E1F TilVttee T R 1'Y]
37050 NL.921h G.hais 1.05 54 0.1257 1.6099 g.1111
38.00 G.9291 Sahhez F.0L0% 0.1205 1.u127 G.lo76
38,50 .4363 ULu58h 1.0 7% Ga1156 1.o153 G.1638
39,00 Jadh 32 Nkt 1.Guu6 0.1105 T.G174 0.0995
39,90 [ 2499 G.hu b 1.u15 G.1062 L 0.0950
T T A0.a0 T, 7564 - 4368 .57 0Ty - L7 A
W0.50 UL2628 nuhT 1.063L2 0.6980 . 0.0Bon
41.00 T U.eES [ A LY . 094H G.0822 "
UT1.50 Gad7tin n.h212 L0280 D.avil 0.0782 _
42,00 G.9sis Ueb 158 I.L“_,_u 0. 0[11.4 G UT46
42,50 G.visY S. L1y .01 . 0.08498 B 0.0713
3.0 PEEAR I l.oll?o BT 00863
b3, 50 LA 0, 59wy 1.o10s C.0ul7 0.0657 _
uy, gu l.acer 1. 3961 TL0CsTTT T 0.0d04 0.0638
L. 50 TR . 3naY 1.0031 0. UT9Y 0.0622
B5.00 1.0Gvn U, 4u3¥ 0.¥990 L0747 0.0608
45.50 1.o1ug 0. 2755 0. 0.0783 _0.0897
T TTws. 00 T2 [ (TR U.G152 Talesde T
NN 1.022% f.3632 w902 5.0732 0.G581
L7200 T.6265 To0.3630 Tduenis T To.oras T 0.0573
L7.50 1,030 5.35908 09551 , L.0785 U.0569
48,00 Toihy L3525 0 92y 77 To.OTEY 0.05%65
48,50 1,630 5 DA 0.9E07 0.07%0 . 0.D5s1
[N [IVIAED PRETR A 09785 g.0793 T 0.055%6
-] T.0uoh [ERER T D.9f6y G. 0797 0.¢555
TTe0.007 B IO C. 3508 T TCLeTwT TTO.0802 T.9925 ¢.0553 °
WADD TR §1-75 125



2.0000

MACH NUMBER  C.0C MACH AUMLER  ULTO WALH NUMHER  0.70
WIDTH TO LENGTH RATIO  0.5700 WIDTH TO LENGTH RATIC 1.0030 WiDTH TC LENGTH RATIO
GENERALIZED AADLATIUN AALLATTON RAUIATION  RALLATION RADIATION RADLAT!ON
FREQUENCY ReslsianCE RLACTaNCe AESTSTARLE REACTANCE Rz§ISTANCE REACTANCE
0.50 B.U3bh [ N 0.0721 D.2571 Col3d8 0.3404
1.00 0.1211 0.2323 Cutidi D.3966 U.4629
150 .2126 0.3870 G.4838 Ganhed 0.u381
2.00 [£.2991 Neul2] 05171 0.0320 0.4255
2.50 045914 0.6780 G.5312 u.fart 4377
ER 0Uhga0 0.1373 T.5157 . 7907 0.u2%5
3.50 r.5837 D.n193 . G.hT83 0.856L 0.u050
4. 00 L0696 0.87E89 G.uu00 G.910% 0.5792
4. 50 . 7520 o - 0.9286 0.5022 0.9291 O.3409
5,00 U.n2H3 nig6te 0.3598% 0.995h U.3062
5.50 0.5l G. 3901 Dad154 Cr.ulé2 5.2667
.00 G.ohh2 1.0C36 0.7808 T.0299 0.2340
£.50 G987 1.0155 0.2499 [ITTR 0.2019
7.00 L0208 B ) T ol.02107 N.2186 1.0L50 0. 1685
750 1.0406 1.8207 0. 1920 } 1.0390
"B.00 TT1.0s0v B R PR R g.1721 1.0317
8. 50 1.0547 1.0161 0.1539 1.4236
9.0G T.0511 1.0103 0. 1366 G126
2.50 10404 o o 1.0u23  0.32w2 1.6503
TTTRoL00 T o276 - - Da9951 0.1165 SIS R
10.5C 1.0129_ Y (152 WS T L1} J.yduh 0.0793
Tr.ed” 0.9975 0.9817 0, 1054 09719 0.0792
1150 0.9821 0.9749 0.1055 0.NT2T 0.0828
T2.00 0.76%4 0.9716 0.1G79 G 9719 T p.0B79
12.50 0.v607 0.9708 0.1101 1.973% ¢.0910
T 13.00 0 950 T T T DL 9T Too.127 B 0.4763 0.0%33
13.50 B.9502 0.9736  Q.1163 0.099%
14,00 0.950% T 0.9795 T 0JTi87 B 0.0968
1450 0.7543 0.94865 0.1140 0.0950
¥5.00 T.9601 0.9930 0. 1195 0.6923
15,50 L9671 0.999y __G.1120 _ 0.08%2
16400 0.9762 i TJabsu 0.1061 0.08%3
16.50 £.985% o 10103 __ 0,0982 0.C7T6
17.00 0.9935 i.011s 0.0902 0.0t12
17,50 1.0010 1.0121 0.0531 o 0.0655
T8.00 1.0078 Gl 1368 T.01 14 0.0761 o 0.6595
18.50 1.0125 01278 1.0087 G.0b%Y 0-0536
19.00 1.0148 Oullus 1.00u8 0.0656 0-0495
19.50 1.0159 . 010k 1,001 0.0631 J.0486
20.00 1.0157 0.1019 T 0.9987 0.0612 0.0L41
20.50 1.0130 0. 0939 0.9956 0.0600 0.0u26
21.00 1.0057 G.CATE 0.9931 D.0602 T 0.0430
21.50 1.0062 0.CH32 0,991 0.0609 o.ulh2
23.00 B 1.0023 TgloredT T 0.9915 0.061G° C.0u53
22.50 0.9PTY 0. 0768 0.9900 0.0613 C.0Lu68
23.00 D.9938 6.0760 0.9900 0.0622 0.0491
23.50 0.9910 9. 0762 n.9v1Z 0.062Y 0.0509
T4.00 G.7887 0. 0746 09921 wogeiy T T 0.0518
24.50 U.9869 00777 0.9928 0.0632 0.052¢
25,00 0.9861 0,079y 0.9%43 0.0631 0.0531
25.50 n.u6T n_LAGH 0.9%63 0.0635 0.0525
26,00 0.9377 G.0815 0.9936 U.0h25 0.0507
26450 C.y588 0.0822 1.00% 0.0513 0.0u89
27.00 T.7908 T-URZT T.O027 Bloave 0.0L68
27.90 0.9932 G.0822 1.0049 0.0842 U.0840
28.00 G.9953 1. 4809 1.0081 0.0539 0.0408
28.50 . 0.9969  C.07vs 0 1.006n _D.ud0e _ _0.0382
29.00 BT R {0 1.0063 0.0477 5.0358
29.50 1.000% 0.6798 1. 0054 0.04LY 0.0333
30,00 1.001y 0.GT34 1.0039 G.0416 0.,0313
30.50 1.6019 0.0711 1.0011 0.080C1 0.0304
ITI00 T.UTUZh [T 0. 99HT T 0.0393 T uLw9e2 0.0300
31.50 1.002% D. G666 0.9960 0.0569 G.9970 0.0296
32.00 1.0021 0. 0645 0.9947 G.039u D.9998 0.0300
32.5C 1.0018 G.L629 0.9934 0.040s U.p9Le G.0310
33.00 1.0013 T 0.0613 0.9932 0.0422 C.99n2 4.0321
33.50 1.0008 0. 0598 0.9954 0,0u32 ) G.e0 0.0331
I5,00 - 0000 G-TaaT [(CEEL] TaGuu3 o BORTT R G.0342
34.50 0.9999 0. 0930 0.9951 0.0452 0.99u9 §.0354
35.00 7 0.9995 GausTe - 0.9967 [ G.v963 G.1360
35.50 G.9989 D.CH60 0_9980 0.0445E 0.9975 0.0361
36,00 gLwgay T 0L 0554 0.9991 0.0442 L9908 0.0361
36450 0.9982 Ga G549 1. 0004 0.0435 1.0004 0.0357
I7.T0 T.9987 T-05L7 T.007% 0. OuEZ B T1.6020 0.03k6
37.50 0.9974 0.0%35Y 1.G087 0.0u06 1.0029 0.0332
38,00 Toogewe?s T T ToL002Y T 1.0023 0.0397 1.6036 0.u318
38.50 0.9973 q.052% 1.0027 0.0585 1.G0u2 0.0302
39,00 09972 gaouky 10030 0.0310 1.0043 0-0283
39,50 0996k 0.0% 1Y 1.0624 0.035%0 1.6038 0.0264
L 0. 00 0-7765 D.0513 T-0CZ% TLHIELTTTT T TrL0u30 T0.0254
40.50 D.9960 004512 1.0022 C.ui32 10023 §.0242
Gl.o0 "7 T TTLa9en T To.es0m T - T.0060 ~ G.0318 il 0.0232
41,50 0.9964 2. 0508 1.0004 0.0309 n.9997 0.0227
82,00 o 0.9968 90050y TT0L99Y3 0,050, C.9986 G.0228
42,50 9971 0.U509 t.9983 G.0301 GL.99T7 60730
L300 T.9976 G.99779 GTO300 ” TG, 9968 G.0234
43,50 1,996 1 0.990U C.0305 Lav9el 0.0281
T GE,00 7T — - cTgLesrg T T aJckn: T T ToL99syTT 0.0315 G.996U 0.0251
Ly, 50 0.9998 0.9954 0.0324 G.9¥962 0.02598
45,007 Tt T 1.0005 G.9956 0.0333 Caw965 G.0264
45,50 1.00113 1. 0B 0. 7962 0.0342 _C.49T0 B.0271
500 T.00717 0.Ch{2 Te997h U.0357 - TUTHTyegn G.0276
46,50 o dao02y } 09983 PIRVRIT I G.vvel 0.9275
¥¥J00 " - 0024 - Ca999y 0.0k ’ i.L00l 0.6271
S _l.oozi 1.001 003356 1.u010 0.0267
yg.00 l.acza “1.0022 0.G327 1.0019 0.0259
48.50 1.0023 1.0628 0.0512 1.002% 0.0248
9. 30 T.0075 1.0673 T.0258 T T T T w2t ¢.0238
_49.50 10067 1.0027 0.0287 1.06028 9.0228
TA0L G0 T een T T 1.0024 U.a273 o T.0G29 00217

WADD TR 61-75
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¥ ACH

i NUHE
WIDTH TO LENGT

LR QL0

MACH UMBLR

.80

MACH NUMBER

0.80

HRATIC ¢.0a25% . WIDTH TO LENGTH RATIO 4, 1250 WIDTH TO LENGTH RATIO  0.2500
GENERALIZED RACTATION RADTATION HAUIATION RAUTATION RADIATION RADIATIDN
FREGQUEWCY HESLSFanCT o ADTANCLE RESTSTARLE RUALTANC . RLSISTANC C RCACTANCE
0.50 GL005Y 0L UH2Y O R B c.or12 . 0.0238 C.k158 -
1,00 nootat 20773 [ITEEIN Ga1272 0.0666 C.2080
1,40 G.u27% 092 0.0%44 0.1775 G.1082 G.2739
2,00 GacLop n.1373 60797 0.2240 0.1575 0.3391
2,50 C.053L 0. 1608 0.1063 G.2652 0.209Q 0.3930
3,00 [Ny 0. 1931 3. 154G 4. 3037 0.2430 0.5409
3.50 .0H42 12172 0. 1650 C.3378 _ 003203 Q.u796
4. 00 . c.uyzp’ ".2397 G. 1952 0.360y 0.3772 0.5109
4.50 Cal154 02607 0.227% 0.3959 . __G.u3% 0,5354
5.00 G.1320 0. 2Tyn 0.2601 [SERTRTFEN C.u92y 0.5578
Y.50 C. 1456 0.2975 Ue2724 [P G.5486 0,5626
5.TT . 16594 [EART T.320{ G.u587 0.6031 05687
A.50 0.1ty C.3290 _ G.3960 0.8732 . G.6539 0.5655
7.00 AR T C.3431 Ua SBTD 0Lt 0.702% 0.5599
7.50 [%-2 ¥ 003557 _ Dat 173 0.4962 . D.THTY . Dunu95
5.00 G.2304 C.3676 Ouliio] 0.504E u.7878 0.536%
5.50 G.2u59 0. 3747 O0ubTh1 0.5118 0.8252 0.5204
T C.2008 G, 3094 0.%G10 [ 0. 6582 0.5024
2.0 0.2758 0. 5996 o ..0.5272 G.5218 0.8879 G.4832
10.00 02901 04092 05577 0.5249 0.9138 0.4627
10,50 C.30u5 [APRTR PP . U.5761_ 0.5276 _0.9368 0.4k
11.00 0.3188 n.4272 0.59%5 0.5298 C.¥565 G428
11.50 0.3325 N.4345 0.6222 G.5310 0.9732 9.4081
T2.40 G-3062 DYEL] 0. 604 T C.5318 0.9880 0.3814
12.5¢ [.3600 D520 B.6660 _ o 0.5317 .. 1.0008  0.,361B_
15.00 03738 Ha4s9Y G.6KT0 8.5312 1.6116 0.3430
13.50 43879 U.uhTy 0. 7090 0.5302 . 1.0210_ 0.32u4
1%.00 L4020 C.liThy 0.7290 0.5285 1.0288 0.3070
1%.50 G.5162 Q.4511 0. 7203 0.5202 1.6357 0.2900
15.00 0.4305 T LR 0. 7707 0.5230 T.0%7n 0.2729
15,50 (ORI 0.4928 0.7907 _Uu.518% . 1.0457 _..b.2586
16,00 04539 0.4979 08103 P EY T.ok91 0.24058°
16,50 U h730 .5025 C0.B287 0.507% 1.0%32 0.2249
17.00 [T ) 05007 .47 2 60,5013 T.052% 0.209%
17.50 0.5008 0.5105 0. 8445 D739 1.6520 0.i9u8
T8.00 C.5145 0.5Th0 0.3817 [EEY] 1.0510 C.1807
15.50 c.s283 G.5171 .9980 0.4771 o __l.ouse L1473
19,08 Cavbiy 0.5195 N.9131 0.L4Ta E.OLLB 0. 1547
19,50 0en4993 0.5215 __Bu92ty 04577 _l.ough 0.1433
20.00 Unh 632 0.5230 0.94C7 0.4873 1.0389 01327
20.50 (L5608 N.5243 0.9529 0.b368 1.0285 0.1235
27.00 . 5932 T-525% 0. 9643 T 4263 1.0216 B.7756
21.50 Gah052 0.5264 . D.9ThE . 0.4157 U YD I + P 1+ - S
22.400 Ga617d C.5273 0.93u7 0 4052 "7.0G68 0. 1054
22.50 G.6289 0.5280 B 69940 . 0.3955 0.9995 0.1006
23.00 [ 0.5286 INGLER 0.384G 0.9923 0.0983
23.50 Na6520 G.%290 1.0104 G.373Y 0.9856 0.0973
Fu.00 C.66 3% Ne52793 . 077e 0.3629 G. 97 9L G.097h
24.50 G.6Thy 0.9295 1.0243 0.3528 0.9742 0.0984
2%.00 0.6863 045293 1.0307 G.3u27 "_ 0.96%9 0.1003
25.90 C.697h 0.5250 1.0367 0.3329 O. 9664
26.00 C.7088 09234 1.6udy” 0.3229 G.eR0
24,50 0.7200 1.5275 1.0579 0.3127 U.9¥623
27.00 AYERL 0. 520k T.0527 0.3027 [ TSE)
27.50 D.T420 09249 1.0572 _ 0.2975 G.9016
28.00 n.7%27 G.3252 1.0612 T 0.782% 0.9623
28.50 0.7634 0.5212 1.06438 .2t 0.9438
29.00 N.7730 0.3190 1.067T¢ 0.2515 0.9653
27.50 L7837 G.5167 1.0701 i 0.2517 0.9672
30,00 0.79357 0.5142 1.0720 7 7 g.2107 T 0LRevET
30.50 U.80536 D.5115 1.0733 0.2315 U.9717
37,07 08733 0. h045 T.0752 0.7221 0.9762
21,50 0.4224 L5042 1.0745 0.2125 0.9765
32.007 G.8319 TThLh018 T T . 0TES 0.2032 0.9788
32,50 C.8408 0.5982 1.0736 0.1941 0.98T0
33,00 GoBu9Yy DL UTHY 1.0722 3.1853 T 0.9831
31350 G.5517 0. 4908 1.0108 0. 1774 0.%855
3L.TT C. 8650 [PEFA] T. 088> 0.1697 G.9ETT
Zu.54 C.BET73T 0 B3y 1.0663 C.1625 0.9900
35.00 R T7S [ oLurgT T ) T. 0637 0.1557 0.992Y4
35.50 0.g891 N.4780 1.0615 0.1%95 G999
38.00 Hudver T Guuv2z T 1-0589 0.T435 G.9975
36,50 07043 n.4A23 1.0562 5.1378 1. 0000
37.00 [TREN T u5u3 1.0234 0.1323 1.0078
37.50 09191 N.4602 L 1.05006 0.1272 _1.6056
- 34,40 L9264 TTULAShAp T 1.047s 0.1225 1.0063
38.50 G.933Y 04517 . 1. 0uby 0.1181 1-0109
TT39000 T GLgu0s T TR o 1.0his 0.1138 T.0131
3v.5C C.oh7h D.BL28 1. 0359 0.1097 1.0151
50.00 [PEEYY G.4370 1.538G 0. 1055 1. 0169
40,50 G.9608 VL5328 1.0328 0.1020 1.4181
Ll.de T TTLes TTO.4278 1.029% C.0955 1.0190
41.50 C.vT32 _0.u220 1.0263 0,0952 1.0192
42,00 T CLwTed Tl 1.022% 0.0922 1.0189
42,50 G 754D Cul117 1.0195 0.0893 1.6181
L300 .9902 YTy T.0155 0.08&T T.¢188
L3.50 [T -1 N. 4008 F.0E2) 0.0845 1.u152
T, 00 T Jeouy” 23952 1. 088y 0.082% 1.0132
44,50 1.0051 0.3898 1.0640 . b.gels 1.410%9
U5, 00 B 1.0697 03643 1.0009 0.0799 1.0084
43,50 1014 0.5788 0.997 3 0.0791 1.G057
05,00 T.G163 J. 3734 G.9039 0.G767 1.0632
U650 1.0228 U.3679 (. 990s 5.0785 1.0008
Iy T I I R [IRET OLEHT S 0.0785 G.9985
47,54 1.0382 . g.ss72 0. 5847 G.0TuT U. 996U
DY P I 10350 7 0.3517 PR 0.0772 0. 99uy
§8.50 1.0578 U.3haz 0.979% 0.07%¢8 0.¥928
490G T uuln 0. 3508 0.9771 0.6303 B.9915
49,50 PL0u82  0,3350 o D.975} 0,051y D.9905 _
- T50.00 T.0473 D.3295 0.9733 G.0824 0.9897 0.0585

WADD TR 61-73
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WIDTH TO LENGTH RATIC  ¢.5

WACH NUMBCR

[

MACH wUMBER

U.80

MALH RUMEER

R WIDTH TC LENGTH RATIO  1.0000
GENERALIZED RACLATION RALTATION WADTATEDY RAGIATION RADIATION,
FREGULINCY RESISTANCE KL ACTANCL RESTSTANCE ReAC TANC D 5 ISTANC
. _.0.530 o o D.G4Fb - 0.093%  0.2605 G.1763
1.00 ) 0.1312 2 0.2470 0.3870 G.2980
1.50 o 0.2099 __ b.3sll 0.3735 C.hal? C.30594
Z.00 0. 3002 0.u601 0.5023 0.5018 Laauhe
2.50 0.5903 0.5095 0.6163 0.5062 o
3.00 C.LB03 FPERT 0DofC33 0.50U16 ;
350 0.5710 O 64T . - ¢a73%1_ __ 0.u778 E.oite
4L 00 0LosHT T B.5A93 — I I V] . uud7 G.5374
4.50 (. 735% D.5623 _ L 0a9uls . b.uY3E o UL93RT
T %.000 TTTO 80T ToAuIZT B ULouil CL37TTL Cavifuy
5.50 GLHEOT 0.5150 0.9723 C.3428 1.u038
5.00 G-9258 EN 0. 9961 T. 3057 T.u2sh
) 5.50 L9091 S Gun3v0 o Ye0owy v.2724 bLust2
o .00 R LET) L3965 YL 0204 0,251 Tounh3
1.0278 : . 1.p2al 0.2124 } T.uku?
TLu2y - T.0260 0. 1854 1. GU0k
1.6497 1.6P40 0. 165k 1.L33u
T.0BE6 1.C150 TN 1025
1.0428 o l.0132  0.1313 1.0148
V.32 . 1,007 0.1183 1.u027
1.0187 CDe15%e I P S TR R R, U.9930
1.G046 G.1398 G987t 0. 104% U.9547
$.969% 01307 0.9793 0.1024 CLyTTT
09165 3. 1262 09735 G.10633 G.y7u]
0.9651 ________0.128] L bu9etT 5 [EEATY
T p.¥5hh 0L 129% 0.98683 G.y719
,,,,, 0,951 _0.1342 _ CLDL9evs GayTh2
L.ougs 0. 4803 b.9r27 owTT2
G.95603 DY) 0.97462 _0-982y
[ETY 0. 1919 0. 96u0 G876
C0.9602_ 0.1564 _ 0.9903 R 0.Y930
U.9685 8. 1535 0.9969 0.9993
S - 0.1585 . 1,0019 l.uC38
0.9867 0. 1960 10063 0.1012 1.0082
0.9956 0.1518 1. 0090 0.0944 1.0116
1.0036 0. 14598 1.0105 0.0852 T.ul28
o 1.0105_ 0,137 C1.0%07 0.0817 1.0137
1.0151 0.126% 1.00%6 g.oral 1.0127
o _l.ot3d 0 e.1191 LGOH3 0.0713 1.0113
1.0193 0.10v2 1.0061 G.00648 1.0086
1.0183 0. 1002 1.0030 0,063 1.6055_
10161 EENE] T.0001 L0610 1.0023
1.0121 ___0.0849 0. 9985  0.05%1 _ U.¥986
T.0074 0.0795 0.9963 0.0530 0.9957
1.0023 _ 0.067sh _0.9939 0.0512 0.9928
09971 00733 0-997s 0.0574 U.9907
09924 0.0GT24 0. %904 0.0579 £
C.9819 0.07T28 0. 9871 T.0589
0,987 00745 0.988E 0.0604
0.9826 0.CT65 0.9891 0.C061e 0.9902
G.9815 0.0¥92 0.3%01 __0.0631 G.9918
6.9818 0. 0817 To0.vezl 0.0640 ta99u1
0.9828 0,084 0.99%5 0.064Y 0,962
0.98651 0.0861 0.9971 0.06L2 G.¥98%
0.9879 0. G870 0. 9994 o.0630 1.6012
g.991177 0. G874 ) 1.0023 Q.0612 1.0033
0.9945 0.0868 1.0040 _D.R588 . 1.UG51
0.9%79 0.Ci53 1. 0058 0.053% T.0061
1.001) 0.0832 1.0060 o L.0525
- 1.0037 0.0%01 B 1,066 Ge04g1
1.0054 0.0769 1.0058 n.0Lo3
T_00F0 L0732 10048 0. 035
1.007Y D.CHIG 10623 0.0418
- 120078 T 040659 - L0002 0.0406
1.0066 0.062N - 0. 9975 G.03%0 1,0003
EY C.9978 0.0395 BT
0. 9960 0.0395 UL w969
. 9558 0.0378 T 9954
0. 9943 0,040k 0.9945
- TgLwesh T ~T .00y T Tava39
0.99u2 G.0uté 0.7937
I R TTeL0ETY T 7T Cae9uz2
0. 9948 0.0u23 D.7%u8
0-9953 G. 03k 0.9959
0.9965  0.0836 D.9972
9.5997Ts 0.0%35" B U.7986
0.9927 0.0436 1.0002
1.06062 777 L0300 128010y
1.0017 0.0L22 ~ o 1,u027
1.00628 0.0407 T.u036
1.0036 0.0592 1,001
T.00%3 G037 1.U0kY
2 1.0042 _0.0354 o 1.0042
1.0071 0. 0360 7.0C3+ 0.0337 1.0038
1.0017 0.0%25 1.6031 0.0320 14030
T.0020 YEY 1-0020 G.030u 1.0020
1.0023 0. 0897 1.0007 _0.0299 _ 1.L069
- T7.06023 0.0wE2 0.9993 BNYETEE J.9996
1.0020 0. 0069 0.9981 0.0295 U.998¢8
T.6015 .56 0.9971 C.o0297 C.7976
1.0008 0. LHUT 0.9963 0.0303 G 9967
T.0003 [P FEEL 0.0310 PIEELY
0.9997T n.eu33 0 0.98%5 C.021T J.995E
.9992 0.0h29 - B T.9%61 G.0323 Lev9s9
G.9980 _ D.ln2W - D.9964 . 0.0328 . LLuRbZ
0.9960 “G.cn23 ) da997u G.0332 0.¥968
L9977 0.-u42y 0.9973 00334 Guv9TT
ATEERE 0.9950 G.0332 IR
09975 L9992 0.0332 G.9994
0.9976 ) 1.6000 0.0328 1.400%
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.80

RADEATION

TRe

ALTANCE
0.3372
0.3984
G.4158
J.4308
G.u327
0. 4361
Gaulo2
0.3930
0.3626
0.3267

WIDTH TO LENGTH RATIO 2.0000

0.2937

0.2510
U.2236
0.1914
0.1612
0.1376
. 1104
0. 1011
C.0897
G.0814
4.0781
0.0764
G.0780
0.0811
C.0Bu3
0.0886
0.0918
D.094L

0.0961_

J.0958
0.0949
0.0917
0.0878
G.0829

0.0713
0.0649
¢.0591
§.0540
0.049%
U.0463_
0. 0437
0.0824
0.0422
U042y
0.0L38
0.0453
0.0472
0.0492
3.0506
0.0520
0.0526
6.0527
0.0522
0.0508
0.0492
0.04468

0.0769 _

T onR2

0.0415
0.0386
0.0361

0.0331

0.0318
0.0305
0.029%
0.0292
0.0293
0.0298
0.0308
0.0317
0.0330
0.0340
U.0350
0.0358
0.03060
0.0361
0.0356
0.0348
0,0337

T p.u322
¢.0307
0.06290
0.027%
0.025%

0.0245

0.0235
0.0228
0.0224
4.0224
¢.0226

0.0231
0.0237
0.0245
0.0254
0.0261
0.0268
0.6272

D.1i273
C.0272
G.03268



FACH NUMLcR Guve MACH aUNBER 0.9G MACH NUMBER 0.90

WIDTH TC LENGTH RATIO 00625 WIDTH TO LENGTH RATIO 0. 1250 WIDTH TO LENGTH RAT|C 02500
GENERALIZED KALFATION RALIATION RABIATION RADEATION RADIATION RADIATEON
FREGUENCY RS IaTanle R ACTAMGE RESESTANCE HEACTANCZ RUSTSTANCL REACTANCE
0450 0.0076 Gonuln 0,013 0.0701 0.0305 0.1133
100 G.0173 0. 0T8T G.03uY 041262 0.uGBs 0. 1982
1.50 0.0242 0. 1506 0. 962 0.1760 o oG.1M12 0.2702
2.0 UeLlG3 Da 1380 0.0803 0.2213 U.1%82 0. 3327
2.50 £.0535 0. 1659 0.1046 $.2628 0.2087 0.3871
300 CIOETY [PRERE3 G. 1340 g.3007 0.2617 U.4338
3.50 GalB26 L2159 01637 0.334G - . 0.3168 0.4729
4, 00 U.0982 0. 238€ 0. 1944 0.35660 L3726 BT TS
4.50 SRR ITEN 0,2597 ) 0.2259 0,3933 o La.u2d 0.5291 o
5400 ©.31310 [ ) 0.2577 3.4178 0.u85% 0.547§
5450 UL BES C.2249 042697 0.4390 0.5406 0.5586
6. 00 1647 0. 2138 0.322¢ 0.U57U G.5940 TTTToUseMy T
6,50 Catdlt 0. 3290 _ 0,353y 0.4725 .. 0G.u451 , 0.5644
7.00 .I90Y 0. 3429 0. 36uy 0.4857 0.6932 0.5598
7450 0.2139 0. 5558 C. 4147 G.U945 .. 0.7385 0.5509
g.0C G.2298 0. 3680 Ga Ll 3 0.5050 0.7800 0.9385 -
8.50 _D28B4 L. 3TV 0.5724 0.5120 0.8174 0.5234
550 T TT.2608 4. 3960 N i99s 0.5178 0.851% 0.5058
9,50 0.2760 44000 £.5263  w.s2l9 G.8823 _  0.4885
10,00 G.2908 T hO¥2 G.5318 8,529 U.%0%0 G 4663
10,50 0. 50450 0.4 16C o 0.5Toy 0,5270_ o ___0.9326 __ 0.4u55
11,00 0.4267 D.5992 0.524¢ U.9527 0.4243
11,50 G.4352 0.6220 __0.5295 0.7699 0.4035
2060 [N G.6hu2 G.52%8 C.vB48 0.382¢9
12,50 U. 3607 0.4511 ) LT B 0.5293 . G.¥eT3 . D.3629
13.00 G.3TH5 0.b5u5 0. 6866 0.5Zd8y o aeeorr T 0.3437
13,450 0.3852 0. L6586 0,7076 i 0.5273 o l.0l6y 0.3253
14.00 u.u019 0.HT24 G.7274 0.5255 1.0239 0.3075
14,590 G.h15Y 0,479 0.747y 0.5230 _ 1,L299 0.2903
- 15.0¢ Touz9k D.WHT A 0.5198 1.G3u7 0.2741
15,50 1 nau912 [N ETS 0.5160 . l.uie? 0.2585
16.00 [Ty &1 0.4984 ). 8052 G.5114 1.C417 0.2433
16.5G CL LT T B.o237 G.5064 B 1.0437 0.2286
17.00 Calbbs Ne5051 Daokle 0.5604 TaGu49 0.2146
17.50 L hae%6 0.5099 ~ 08595 0.u937 10453 _b.2009
18,00 ’ C.5134 0.9137 G.BT6o G.4B861 C.1878
18450 Ua5269 n.5162 0.8970 0.u7TB ) 1.0431 01752
19,00 Caak03 o149 0.908U D.46K9 1.0405% G.1633
$9.50 0.3338 0.5212 C.9226 0.459¢4 - 1.6372 0.1522 _
20.00 (a5663 0.5232 Oa¥3ba o.uu98 1.0331 G.luly
20.50 ) G.57%8 o .52RT . L D.9uyy 0.5393 1.628)
27430 0.5975 B.52af 0.9615 C.u287 1.622%
27250 0.6048 0.528% 0,9724 04176 1.0t63
22.00 fe0l167 0.9271 0.9928 0.4070 1.0093
22450 G.6288 D.527% 0.992¢ L0,3961 1.5029 0.1060
23.04 G.6H04 D.5277 1.0006 0.3852 G.¥941 0.1025
23,54 . B-s517 _0.5279 1.00808 0.374% _0,9894 _.G.1003
25,00 TLAG30 YR L] 1.075n 0.3637 0.¥831 6,099
24.50 GanTol D.5278 1.5224 0.3531 0.9772 0.0991
25,00 B.oB52 0.5277 1.028, 0,3427 0.9721 0.1002
25,50 n.a962 0.4%273 1.0341 0.3326 ) [ LY & 0.1019
26,00 D.7072 0.5287 1.03%93 0.3228 G.v6u1 0.1043
26,50 . 0.7180 0.5260 1.0441 0.3127 0,9676 v.1072
27.00 [T 5251 T ohar 0.3630 0.7599 0.1102
27.50 n.13%95 Dab249 1.os2y 0.2932 0.7592 0.1335
28,00 L PS02 0,5225 10560 0.2835 0.%593 0.1167
DH_40 L7607 05208 1.0600 0.2738 o _0.%603 0.1195
29.00 G.7710 045140 1,062y 0.2642 0.1221
29450 CLI813 n.5T69 T.ltas 02547 0. 1243
30.00 0.791Y 35147 1.0673 0.2452 0. 1260
30.50 0. BUIY 5.5122 1.0697 0.2357 o.1271
B PY D] TTO0E135 ’ D. 5070 10710 77 0.2262 TOLTETE
31.50 0.8213 D.5062 1.07 18 0.2167 0.1277
32.00 0.8307 G.5027 1.0724 0.2075 G.1274
32.50 0.3392 L BLu99d 1,077 0.1986 G.1266
3300 C.BuB7 0.4953 1.0711 0. 5900 0.1254
33,50 [ ETE] 0.u914 1. 0701 0.1815% 0.1238
TTINOn o LY I T.%ETS 1. 068G 0. 1733 S P T
34,50 G.8737 0.uB35 T. 0666 G.te658 0.120% s
35.00 GanBis D.4795 1.0683 D.1553 o. 188
35,50 [SETEES Ty AN 1.0617 P S U 0. 1166
360U 0.8969 0.uT12 1.0%88 B S 1 1:13] 0. 1146
36.510 0.9042 0. LA 6E 14557 0.1391 0.112%
37.00 9173 [T i.057¢ 0.1335 T 0.11037
37450 0.9162 0,542 1. 0490 01288 6.1083
38.00 n.7251 Galn39 1. 0564 0.1238 0.1063
38.50 G.9218 O.k495 1.0432 0.1192 G104
39.00 0735k R 120604 Ca 1751 0.1016
39.50 0.9hLY 0L LLGY 1. 0369 0.1113 _.0.0989
B TN ] TLo5TF T.u 338 T.G337 0.1078 4,096
40,540 fLeatTd G.4312 1.03086 0. 1045 0.093y -
41,00 U.9634 T d.bes L ¥ SO P T P 0.0904
41,50 L9693 D.e217 1.0245 _ 0.O9BS 0.0871 B
Lz2.u0 ’ G.9752 0.4 lak I TLuZs TL085s 0.0837
U2.50 U.9808 0.4118 1.018Y 0.0930 0,0680)
53,00 T.7653 O_HBLT 17052 G.0%06 0.0768
43,50 C.991n 0401y 1.012¢ G. 0884 0.0731_
44,00 C.P96l T 0.3963 T e08s T T T T, 08837 0.0698
U, 590 1.0017 L3910 1.0053 0.0845 VL0666
45,00 T.000kL N.3KNST T "Ylgoz2 T G.082¢9 U.0638
45,50 j.0118 U.3nis EELLT] LD.cate 0.0612
b4, 00 LR ET] B I = FEE LY ¢.080S 0.05%C
46,56 1.0198 03696 0.9922 0.0797 0.05T1
7,00 lati2 36 . 307 : 0. 9ei 0.0792 0.0559
47,50 Tau2ry 523949 0. 9855 o o.0192 0.0551
L8.09 SRR R 0.3536 T U.9B2k 0,079y 0.0558
43,50 1.U3u? 0. 3425 Ua 9795 U.G79e G.0549
TR, GD T TR RS E 0.975g [FEnN 0.0553
L9._50 1.0uld 0. 3340 C.97uu __0.0818 o  U.YBTG . 0.0560 B
50,00 1.04852 Con.332r U7 c.yv22 G. 0826 G.9879 0.0571
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MACH NUMBER

e 90

MACH NUMBLR

G.70

WIDTH TO LENGTH RATIO  1.5040 WIDTH TO LENGTH RATIO  1.0000 WIDTH TO LENGTH RATIO
GENERALLZED RALLAT]ON RANLATION WADIATION RADIATION  _ _ RADIATLON 2ADTATION
FREQULNCY RcsISTANCE RLACTANC G RCSTSTANCE HoACTANCE RISISTANCL RCAUTANCE
0.50 .0600 01734 G. 1179 C.2uu2 4,119 G.2927
S Y R 0.1502 Ua2Rg9 0.2u61 Ca3675 U, 2685 0.3678
1.50 L2137 a.3771 0. 3633 C.u38z UL U753 G.uoul
2.00 0.2979 D.kuy L.4B05 D.4T62 0.2632 G.421%
2.50 0.355u4 0. 4758 DanB22 0,492y . CoookT G.4391
3,00 T.RTGY 7.5315 C0.5725 0.L929 3.7338 0.4392
3.50 [T 0.5524 0. 7500 0.4307 CLEDLO 6.4282
T hL00 C.6370 T 0.5599 0.6171 0.4386 Gaibl) G.L074
4,50 u.7138 0.535L 0.8775 0.5298 PR LY 0.3801
TT5.00 G.78UT Tho540h h 0.9182 0.397> C.4003 0.3492
$.50 0.6481 0.5102 0. 9542 0. 5640 . C.v898 0.3162
5.00 T.7029 T. %883 D.9B18 T.3304 ) NIt 0.2822
6.50 0.9u89 04503 _ 1.0021 0.2913 10321 G.24E0
TUT.00 TTUWIeEse Tg.nios T L0 e 0.2653 1.ub23 0.21u8
7.50 1.0134 0.3631 1.0258 0.2351 1.u460 G.1844
3.00 - 1.0322777 7 6.32797 1.030u 0.2075 1.6 0.1575
8.50 1.0u27 0.7880 1.0307 0.1825 o t.ub3s 0.1345
9.00 T.0660 0.25%1 TSTZ 7 0. 14503 - 10339 0.13152
.50 1.0432 2150 S l.021s 0, 1414 - 14245 ¢.0998
10,00 - T.0357 qeee T N N EL T 0.T262 1.0143 0.08385%
10.50 1-0248 0.1671 1.00u45  _ D.134b 1.6040 0.0812
11,087 1.0115 THSiwwe T T 0.9954 0.1671 UL 79N G.0TT3
11.50 0.9978 0. 1374 0.98614 0.1028 . U.v858 0.0760
T2.00 G.98&50 0. 1304 09783 0.7013 VRS | 0.0768
12.50 0.971% 0.1276 D.4732 e.1023 0.9 fuk 0.0792
T3.007777 - GRa1Y 0. 12453 ) TUUTTRIeAFT T T o toke 0,971t G-0B26
13.490 0.95ky n.13518 _ 0.96BL4 0. 1081 C.¥T09 0.0867
14.00 0.9501 0.1368 TT0.9692 N 0.1114 Le%720 0.0905
14.50 0.9L87 n. 1427 0.9720 0.1140 GL.9ThE 0.0935
15.00 T.9506 G-T%67 0.5763 EFRREL) b GLYT9U 5.0954
15.50 G.95%B 0.1539 C.EL1Y ~b.ilsn 0,980 0.0984
TTe.00 77 0.96¥3 7 0.1577 0.9870 Foiluy 0989 0.0963
16.50 C.9692 01594 o 0.9974 043125 U 9ue 0.09%6
17.007 T pa9TH2? B.159 B.9974 0.108% T.0002 0.0916
17.50 0.9875 0.1570 5.001v 0,085 1.005%0 0.0875
T8.00 T.796H C.1526 T. 005 [NERD 1.0089 0.0826
18.50 1.0043 0.3463 B 1.0081 0.0739 10117 0.0771
T19.00° - j.ong’ T 01303 T 1.0097 00882 1.0133 0.0712
19.50 1.0160 n.1293 ) _1.010b 0.082% 1.0139 u.0652
T20.00 1.01791 0. 1997 1.01Ch 0.0771 1.0134 0.05%96
20.50 1.0203 0.1100 1.0097 0.0720 o taule 0.0545
21.00 Y.0196 §.1007 T.0081 FIET 1,609y 0.0501
21.50 1.0172 0.0922 _ - 1.0059 o 0.0633 1.0066 0.0866
22,00 1.0T38 7 T0.0%49 ) 10603k 0.0600 1-G033 C.ubu0
22.50 1.0087 0.GT20 1.0004 0.0575 1.6000 0.0424
TTT23.00 1.0033 BuGTs7 09974 0.0559 G.996H C.0u18
23.50 09977 .72l 0.9943 0.0953 - 0.9959 0.0420
4. 00 L9920 U.L7I11 09918 0.0555 T [T Y 0.0428
24.50 0.9977 0,713 0. 9850 Q.0462 G.Pu9Y 0.0uL2
25.04 G.9837 0.0728 0.9883 [EY A U teny 0.0459
25.50 0_980G9 0. 0T34 0.9874 0.0 4. 7888 0.0LT8
26,00 0.979L 0.0783 D.9880 D.0612 L.9B91 0.0u9%4
26.50 G970 0. 681 0.9891 D.0420  0.9903 0.051t
27.00 G.9799 G.UBES ERCER 00637 "’ 0.9920 0.0523
27.50 0.9420 D.Gu72 09931 0.0643 I-TIS 0.0529
28.00 0.984Y 0. 0H9G 0,9956 0.0641 G.9965 0.0529
28.50 (.98BY 0.0Y00 _0.9984_ ___0.0034 L9989 0.0524
R 0.9923 0. 0902 100063 0.0619 1.u012 0.0512
29.50 Ca9965 O.Ce92 1.0024 Ga0599 1.0633 G.0u94
T ip.0u 1.0004 0.BETZ 1,000 0.0574 1.0050 0.0473
36.50 1.0038 0.0oLES 1.0051 0,051 1,006 4 0.0uu9
37.00 T.0067 0.CET0 7. 0057 TL092y B 1.G0T0 0.04237°
31.50 1.0083 G.CTIO 1.0059 0.0u98 1.0071 0.0395
32,00 1.0101 T0.CT26 1.0056 G.0L73 1.0G68 0.0369
32.50 1.0104 6,068 1.0050 0.0450 1,6059 00345
33.00 1.0099 GoCakt 1.003% 0.0429 1.uCHT 0.0325%
33,50 Y.U08T 0.0601 1.0027 0.0413 1.0031 0.0309
4. 00 T-00AH B. 0567 T.0013 0.G3¥9 - Tautin 0.0297
.50 1.0043 0,054 0.9997 0.0389 G.9996 0.0291
Lo T TiligoTe T T To6522 i TTonJe9682 0.03uk 0.9979 0.0289
35450 D_Y98% 3.0510 _ 0.9961 C.0382 G.9904 0.0293
36,00 GU9waZ T T oaB05 - T 0,995k 0.0384 Ga7953 0.0298
36.50 $.9937 0. 0508 0,994 3 0,03%0 0.9942 0.0308
3700 T.9917 0.9%30 §.0399 R -k 0.0318
371,50 0.9903 0.9933  0.0409 0.9930 0.0330
3gL00 T T T a9 [T 0.0L32Y G.9939 G.0341
~ 3B.sC 0.9391 0.9940 0.0u30 [T 0.0350
EYL00 T T T RL989s T T0.9954 0.0 50 0.9%37 ¢.0358
39.50 0.9905 G.9962 0.0uL] [T 0.0361
L0.00 0. %920 T.9978 0.0EGY N T Gu9983 0.G362
_u0.50 0.9937 o D.9992 0.0u37 C.w9T G.0359
W1 00 T T T TTTT0.995T 1.0000 0.,0L30 1.0011 0.0353
5 o .99T® . 1.0620 0.0uty 1.5023 00342
10000 ilonzy [N 1.w033 0.G330
1.0019 0. 0530 1.6030 0.0389 1.00%1 0.0314
T.0035 7509 T.0CHU Goeivy T T L o0y G.0299
1.0087 [T _ 1.0037 0.0356 Lo ughs 5.0283
1.0056 nzh T T.rofeT G.0281 PaGlk2 G.0268
8.50 10059 _U.0541 o _1.0033 0.0327 1.GG37 0.uash
U5.00 - T.0057 Th.0eTT "' B LU 0.0316 lout29 0.G2u2
45,50 1.0051 1.00% 0,0306 1019 0.0232
6. 00 T.0042 1,000 0.0360 ) Lot T 0.0225
46,50 1.0029 . 0.6 . D.999n 0.0274 (.9995 0.0222
57.00 T.0075 n.Tuly T 900 ‘©.0293 0.9280 0.0222
47.50 0.9999  0.0HOD L O.e9FT 0.0293 G.9975 D.0226
43,00 7.9983 0. 0395 - T T 0.0296 0.9967 G.0230
48.50 0.9968 . 0398 0. 9964 0.0360 ['IELLY 0.0237
G9.00 FIEER [T 0. 9955 Gohi0e T h T EY 0.0243
4950 B G.o9uT 0. 0B GG 0.9991 0.0313 IR ET] 0.0252
50, G0 (P2 T Py O N R~ "9.0319 Gey9a0 0.025%

WADD TR &1-75
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MACH NLMBER

0,30

2.0000



GENERALIZLL
FREQUENCY
€.50
t.00
i.50
2.00
2450
3.00
3.50
L.0o
4.50
5.00
5.50
6,00
6.50
7.00
7.50
B.0C
8.50
?.00
?.50
10.00
10.56
11.00
11.50
12.0G
12.50
13.00
13.50
1%.00
1L.50
15,00
15.50
16400
16,54
17.04
IT.50
i8.00
18.50
19.00
19.50
20.00
20250
21.00
21.50
22.400
22,50
23.00
23450
24.00
24,350
25.04
25,50
26.00
26450
27.00
27450
28.00
28450
29,00
29.50
30.00
30,50
31.00
31.50
32.00
32.50
33.00
33.50
3L.00
350
35.00
35.50
36.00
36.50
3r.00
37.5C
38.00
38.50
39.00
39.50
40.00
40.50
41.00
41.50
42.00
42.50
43.00
43.50
Ly, 00
bh.50
b4, G0
L T
L. 0uU
44.50
LY.00
47.50
48,00
bs, 90
49,00
49,50
50.00

WADD TR 41-75

MACH HUMALR

WIDTH TO LENGTH RATIO

AALTATILHN

RESISTaniL
GL.anff
taulZo
Balkidhn
Z.obln
G.N53%0
(S
G060y
[
Callud
G. 1304
Galboy
Calb3f
Calsieg
c.i9ro
Ger132
L2294
La2bn3
Gu260T
Ga2T54
C.2904
G.30hy
Ca31%2
Ga33535
Ca.3url
O.30006
Le3Th2
L.3879
Ueslile
C.u153
Cak2v]
Gall25
GadSbe
GauToy
Caldhy
Gal9nl3
C.si22
Ueb261
[V R 1]
Tahha2y
Lantitl
Cuaied
GL.LY19
L0045
Gaoteltrf
CL6286
QLouC2
Ca.6517
Nadb iU
GaGful
LeHOhY
Ga0738
(o TOOY
O 0178
Da7270
Gal37%
Cafnen

C.¥325
.9393
Uiy
O.7320
{.?9hHy
01,9650
U970
. 2r6%
[ SPi
G985 1
[T R
G998k
1.00352
1607y

Toal22 .

1.0163
1.0200
Pali24?
T.U2Th
Feli307
JsU3se
T.0364
1.0396
T.042%

Laih

0uG625

MACH NUMBLR  La95
WIDTH TO LENGTH RATIC ¢, 1250

MALH
WIDTH TO LENGTH RATIO __0.25080

NMUMBEA

0.95

AALTATIUA AADLATEG _RAGKATION RADIATION RADLATION
KL ACTANCE RESISTANLE REACTANCE RESTSTANCE REACTANGE
[ P i J.0157 0.0499 Geu3lB _Ga k125 e
Hal TOL 0.0351 0.1253 0.L699 0.1960
ooleal 0.0564 0.1749 _ 0a1325 0.267% S
nL1375 . 0806 g.2201 G. 1586 0.3296
te 1653 U. 10AT. oo D.2615 Q.208 2.36835
nL1982 0.1542 0.2991 G.2603 0.4300
L2153 Galosy 0,3334 e e 3142 o 0.46%0
AR T 0.1937 0.3642 L.3695 0.5008
VL2990 U 2247 0.3920 o .l252 _0.5240
0.2735 CaZhbh 0.4162 C.u808 0.5442
G.lvas _0.2883 L LS. (G.535L 0.55964
fia 3135 0. 3202 0.4562 6.5883 0.5428
Ja 287 U.35%2 O.u7ie S 1P % 11 L 0.5439 -
a.3427 U. 3827 0.4850 0.687¢ 0.5600
O. 35061 Q.ul30 G462 —— 0 T328 0.5520
0. 5682 O.us2f 0.5G50 0.7748 0.5502
G 3795 AN 0.3120. . G.B12% CG.525%
0.589¢ 0.4986 0.5177 U.B4TH G.508%
D. 3908 G.9251 0.5219 OuufB6 . D.uBYY.
0. 5091 5506 G.5249 0.9060 G.4693
t.h a2 DenTHG Ge3210 _0.9300 o Qah483
J.h268 0,599y G.5283 0.9506 0,4270
k349 0.0213 ... 0,5291 p.?683 0.4058
QkkZe D.o43y 645289 0.9432 0.3849
D.8502 Gebbht ¢.52685 I 0.2958 —D.36884
L4578 0.6845 0.5277 1.0063 0-3449
N. 4650 G 706U . Q.5262 PN PR LY AR
DLET1G 0. 726U 0.5241 1.0220 0.3082
D.BTHS 0. 7550 0.2217 . _ o ak27T.. 0.2911
UakBYY 0.765u 0.5186 t.0323 0.2748
. 5502 [T G.5150 e lab358_ _0.2593
[a 4997 0.u02u 0.4107 1.06385 G.244Y
[T AL 0. 5274 0,306 P03 0.2301
.5093 0.038y 0.4999 1.0413 G.2164
0.5095 =T G935 - T PR A 0.2033
B.5132 0.ui32 0, u56Y 1.G411 G.1908
1.5163 0. 8494 0,478y 10398 .0.1787
0.51E8 G.v051 B.u698 1.0377 G.1672
rL,5211 G.91%90 0.%007 T.0348 ——0.1565 _
G.h226 e 923y 0.4512 1.0313 Q. 1463
1, 592hé L UeauTd RO - Aali269 . 0.1370
053293 0.95%93 O.4304 1.0219 G.1287
B.5265 G.9706 G.4197 — ———— Qa120y
D200 09811 CalDyl 1.0106 0.1151
Ha52102 0. 9908 G.3%77 1.0042 e Da1097.
D527 G- 9996 0.3867 G.9977 0.1058
F.527h . 1e 00T D.3757 e 0.913 0.1031
09272 1.0150 D364y 0.¥853 G.1013
D.9269 1-.6210 Ga3b40 0.7793 O.t005
0.5265 1.6271 0.3430 C.%739 0.1010
e h2h9 1.G3335 J.3332 L2423 .. . 0.1022 -
I 1.0383 C.3230 0,%654 L1082
De524Y Fe UGS G.313] D.¥623 (..31047
S.h2355 1,047 3 0.3042 L.9601 0. 1097
Ja5224 1.0512 0.2935 D.¥584. g.1130 . .
4.5212 1.0%k40 0.2840 D.9585 0.1163
Tab19y 1,058 __0.2745 — __li.¥591 . I | S
G.5181 1.0610 0.2651 0.¥605 0.1223
Ga5163 1.0635 0.2%57 CDawe23 . 0.1249 -
C.H1L3 1. 0050 De2h6Y Q2649 G.1271
ANES 3 B leusif 0.2371. _ - a0 021286
S.h073 T.0692 0.2278 0.9714 D.12%8
500k 1.0700 0a.2185 0.9749 — 0.1300
0.5035 1,670 G.2090 0.9785 0.1298
D.5003 1.0700 0. 2008 F | P -1 -4 1 __0.1292
CLHOTC 1.070s 0.1920 0.9856 0.1281
JaL935 TaGo% ... .0.1835 0.9884 0.1264
Geting? T 0681 0.1743 0.9918 0.1245
G.u857 1.0665 OubOTY o 0.9Fu9
£o%517 1.06L] 0.1599 0.9969 041201
DL uIT6 1.0618 0.1527 0.9991 0.11T4
06734 1.U567 Q.1462 1.0010 0.1151
AL ub] I N03-3: Y S S 1500 10028 0.,11256
O.LELY l.gs2sy 01343 1.0041 0.1101
ERUED 1.0u95 1290 L. G054 0.1077
D.4359 }.0uSY 0.1241 1.6067 0.1053
Ja513 1.0425 . llva 1.0078 0.1028
J.hhbb 1.0388 1496 1.,0088 0.1004%
Cahbiy 1.0354 0.1126 1.0098 0.D980
Cab3T1 1.0321 0. 1088 1.0197 0.0956
w.k322 T.0G28%, 0.1098.. 1.0116 . 0.,0930
0.4272 1.025% 0.1029 1.ul25 G.0904
G220 le022% ___ _  _Qatgo2 00 1.4130 0000000 0.0875% 00
Delilnd 1.G199 0.0977 1.G135 0.0848
05116 12016y 0R.0954 10138 Q,0818
UL GHZ 1.01ag d.0934 1.G139 0.0788
.ue07 14312 0.091Yy 1.G136 0.0757
0.3931 1.0084 0.08%6 1.0130 0.0726
R P vit 173 $.0878 1.0J21  0.D697
1-0025 0.0862 1.0109 0.0668
- 09799 0.0846 1.0093 0,042
0.9970 0.0834 1.0075 0.0618
_ Co9940. .. .. 0.0823 1,005, 0.R597
0.9910 0.0814 1.0031 G.0579
~Da9881 . . 0808 1. G006 G.056h
0.955) 0.080% 0.9981 0.0558
Qu9¥h2d .. 0.080Y 0.22h4 0.0553
097 0.0806 G.9932 0.0552
_D.YTA8 QL0B1O . G.9910 G.0556
0.VTU3 0.0815 0.9690 C.0563
13



MACH NUMEER 0. 9% MACH AUMBCK w99 MALH MUdBER  0.99

WIDTH TO LENGTH RATIO  ©.5608 WIDTH TO LENGTH RATIO  1.000¢ WIDTH TO LENGTH RATIO  2.0005
_GENERALLZLD . _RAULATION WADLATION . RADLATIUW WALTATLON RALLATION RALTATION
FREQUENCY RESISTANCE Rl Tanch KESISTANLE HEACTARCE RUSISTANCL REACTANCE
0.50 L6629 U113 pa1207 0.2371 D.eliT2 Ga27u8
1.00 Ca1357 D.2B32 Oa2lby 0.3536 G.SHBT 0.3534
1.50 Ga2Thh n.irul 0435609 O.lZ56 CothYh G.L003
2.00 Ga2997 DLLTG ool (RN UL B4y 0.424%0
. 2.50 . .. 0. 57495 AT . Uun6T72 (L4880 Satu0s U.bu2s
3.00 C.u634 N.52U6 0ab960 D.L923 Ul T 198 [T
3.50 0.5462 YA 0. (38 Daky22 L7900 0.4 337
4. 00 L0204 N.5561 0.8023 0.k62Y Cawlh 0.5 147
4.50 C.7023 0.595%34 (. B5?5 G.u3T3 G.v032 (.3899
5.00 .7723 n.5u 2 G.P06U 0,407y Ga.7ubb 0.3605
- 13- 1 0.8362 N.5197 R Ga9Buy 0.3759 U781 043280
6.00 Dan9ls J.un0d 0.978U G. 3425 T.uod? 02955
6.50 U.93806 Nul4%03 G.9770 0.3G97 1.u2Bl 0.2605
7.00 0.9767 [ R 1.0130 0.2777 1.usds 0.2276
7.50 1.0057 DL 3719 1.0245 G.24TC 1.0465 0.1968
6.00 1.0261 03373 1. 0304 0.2133 1.uui? G.1889
N : 13- 1 NN IR L+ T | PO - B 1.0326 Ga 1920 1. Glks P
9.00 LOU36 L2610 1.u307 0. 1685 t.u38k 0.1236
9.50 t.uh2é 3.2076 1,622 D.llol 1.L297 01067
10.00 1.0367 3. 190y 1.0141 t.1318 1.6199 0.0938
10.50 . 140267 Gl liuy 1.0042 0. 1190 1.6098 0.uB8b8
13.G0 101438 Ga1506% U999y G.i0w8 0.9996 B.0191
N 0 -1 EEURN 1511 ) - S _Daluze . V. 320( Callik3 U.¥906 U764
12,00 0.9862 0.1339 D962y [RTN) C.vB2d 0.0761
12.50 . 09799 1. 1295 Qud (o9 0.1618 G.9T76% 0.0777
13.00 C.9652 U 1289 0a9T1u J. 1033 G.2728 0.08086
13.5G . . GL,¥572 D.1312 0. ¥670 C.1861) La%708 0.G843
14,00 R N Tal339 i, 9680 0.10%2 GLwiod 0.08482
. W50 . N T S A - W L G970 . U % § 4 U.¥723. 0.0917
0-9493 . 1naT 0,973 0.1142 0.97HY V.0046
. 0a529 d.1922 V.9773 G.1133 Oadf9f 2.0265
16.00 U.4584 G. 1363 [SPE T 0.1153 Govol? 0.0972
16450 . Ge7606 J. th92 Da98lG 0.1141 G.2902 G.0%67
17.00 [ G.wv27 G.1117 G.v957 0.09u¢9
SOV I 0L { OO ¢ o 1V 1 0.9%73 .. Ga10By 1.L0BY 0.3914
18,00 D.9920 1.0017 0. 1043 1,005 U.08TY
18.50 1.6003 0, 1428 1.0653 0.0994 1.u092 0.0827
19.00 1.0G75 0,128 1.0081 DLuInu2 16120 0.3773
19.50 Taulsh Je 1344 1.010u O.0u80 T.utie Q.0715
20,00 1.0%7n 0.1252 1.G11G 0.0330 lau 142 0.0657
1 P11 NSRS R L SUNDRRPRRP P I - F P S W VR | PR 007 7Y B l.vi3e 0.Ga0l
21.00 1.0260 Da 1062 1.0y 0.0721 1au122 0.U550
. 21.50 o L. 10126 R v £ S 1.008 0.0673 1.0029 0.0505
22.00 1.01537 0.GH9Y 1.0060 00631 1.0071 0.0ur)
22,50 L __. R IR R T 0.C826 1. 04 3% 0. 05v6 1.003% 0.4y
73.00 1.00066 0.GTT4 1.0007 0.0572 1.u406 C.oL24
o 23.50 .- L RLBTAB L DY - Q.095y . _ Le79TH G.O41b
2%.,00 0.0T1T 0.9 0.0990 G.99uL 0.0419
24,50 n.C712 G. 9917 0.0552 Gyl 0.0u26
25.00 0.0719 0.989( 0.0961 Lev901 0.0439
2%.50__ . _____ 0.7 38 C.938u 0,074 L. teid 0.0U56
26.00 0.C76h C.ouTs 0.U991 U.G86Y 0.0uTY
Y Y-« B PL Y TN 0. G795 .. [T 0. 0607 FISTLN V0492
27.00 0.9707 0. L02T 0,988y 0.0622 C.v397 0.0509
27.50 . B 0.9800 10,0857 09904y 000633 0.2911 0.0522
28.00 0. 0862 0.39923 0.0639 L.9931 G.0529
28,50 WY L. 9945 0. bsbLL L9993 n.0433.
29.00 308 D.9%01 0. 0430 L9378 0.0530
29.50 e CRUE 0,990 G.0624 1.6001 U.0522
30.00 DaTH90 1,001} 0.0608 1T.0022 0.0508
30,50 _ Detuly 1.002¢ 0. 0589 1,002 G.,0488
31.06 16043 0.0567 1.6056 0.0466
31.50 1,005 0.0543 1.0067 0.0441
32.00 1,605 L 0.051T 16072 GaOb 14
32.50 1.6106 1.Gu61 0. G492 1.0672 U.0388
33,00 1.4109 1.GCH0 0.0uD6 l.ulnT G.0363
33.50 1oh0u 1.6050 0,0u84 1.6057 G.0340
34,00 1.4606Y 1.0061 0.G424 1.0 ¢.0321
34,50 X V.008Y 1.06260 0.0405 Taun2t VL0307
35.00 1.u0uu 1,001 0.C592 1.uGhd 0.0296
35.50 1.0016 G.0516 (UL d.0322 D.79%3 0.G292
36400 09988 fia 056 0.997f 0.0379 L.79Fb 0.0290
o 3heSU. 01,9950 Halhi2 Ba9962 .07y U.¥961 0.0294
37.00 AN 1.0509 Ga9vhy 0.0333 0uv950 0-0300
37.50 09912 T EEN Ga%930 G.G3w2 J.9940 0.0309
38.00 LavE70 Culhih B.w93) [S R G937 0.0320
33.50 FCELY AP 0a931 G.G412 0.993% U.u332
39.00 [T G el 0. %935 Gaub22 U.P93Y G.0343
39.50. .. . . . L.9BLB | o Datas2 VT La0L30 Ueryls 0.0352
40.00 G997 UNCEL ) Y L0657 Gad%50 0.035%
40450 L Guwd12 G.0nll Guvibh Co 044D UL PY6Y 0.0363
41,00 GavP32 2.0619 0.9973 0.0G43Y [T LR G.0365
41.50 1.9953 DutiH22 D.999) [N G. 7995 0.33610
42,00 G.9976 .00ty 1,000 C.0u29 1.0009 G.03506
42,50 e PO . d. 061 [ISLER NN de0410 Jabt22 0.0345
5,00 1.4020 [ 1.002% 0.0507 Teul31 0.0335
u3.50 1.0056 . RS 1.0035 0.0393 TawOhs 0.0319
b4 .00 1.0452 J.0597 1.0054 0.0374 1.0G43 0.0304
h4.50 S 1.062 APVR %1 1.0C3s 0.0302 T.u0ko G.0269
45,00 L0061 oG 0b 1.0C34 U. 0348 1.0Ghy 0.0273
U1 Y5 1 H R 1P ¢] 1 (1 + SRR | £ . 117 SRy — oo dew03a o . 0.0333 — o leug3e Gau25%
L6, 00 1.00660 [ 1.0029 0.032¢ 1.6033 U 0286
_h6.50. o 1.1051 L. UL3IT —— laui21 00309 l.G023 0.0235
47,00 1.0037 0. G414 L0002 0.030U T.Gult n.u229
7,50 . . ... taes2) Ja GUGOY 1.0002 0.02%3 1.uG00 G.u224
L8.00 1.0003 0. G394 G.9990 G.02a9 DL Y989 0.0223
48.50 : Ge2966 L 00390 Lo Ra9¥el. 0.0Z9C Ga¥ IR0 d.0225
L9.00 [ 0.0390 B.9971 0.0292 GLaW9T 0.6228

o W9.50 L Ea999% GLU3Y3 e 9963 Ga0299 - GLvyol 0.0233
50.00 U.In7 G. o400 09991 0.0302 Y] 0.0239
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APPENDIX €
SUPERSONIC RADIATION IMPEDANCE

MACH NUMBER  1.50 MACH NUMBER 1.50 MACH NUMBER 1.50 -

_ WIDTH TC LENGTH RATIO 00,2500 WIDTH TO LENGTH RATIOD  0.5040 WIDTH TO {ENGTH RATIQ  G.7506
GENERAL LZED RADIATICN RADIATIUN RADIATION RADTATION RADIATION RADIAY [O4
FREQLENCY RESISTANCE REACTANCE RESISTANCE REACTANGE RESISTANCE REACTANLE
G.1C -8785.3560 0.0183 ~4397., 6800 G U284 —2928.%500 U U335
0,20 -1002.5700 U.03865 —501.3350 0.6G967 —334.2214 G. 0645
0. 30 -268.7910 0.0581 —1304,39G0¢ C.08ub -89.5884 0.09v2
0.40 -0t 4540 0.077H -50, 7174 0, 1921 —33.5G30 0.1313
0,50 —45,8255 0,0963 -22.8979 0.1390 -15.2518 0. 1624
0. 60 —22.9732 O, #1468 ~T1.ub5% 0. 1551 —7.6765 0. T926
0. 70 ~ 12,2285 G. 1328 ~6.0854 0. 1904 -4, U316 0.2216
¢.80 -6.6B6Y C. 1504 -3.3067 0.Z2746 —2.1731 0. 2492
. 0.20 ~3,6335 U.1674 -1.7713 U.2379 -t 1400 0.2753
.04 -1.8663 0. 1839 ~U. BT 2] 0.2600 -0.5367 0.2997
1.19 -C.8115 0.1997 -0.3405 0. 2809 —0. 1887 0.3228
Vo206 -0, 1634 Ha21u9 -0.,0058 0.3004 Q. 034 [T
. 3¢ C.2401 0.2295 0.2070 0.3191 G.2153 03536
1.u40 0.4927 0.2535 O.3446 Ua3364 0 316y 0, 3815
1.50 0.6500 0.2569 Ga4348 0.3525 0.386y 0.3977
1.60 LaTlhé) 0.2697 [ TR Y 0.3675 0.u365 G.ui2s3
§. 70 0.8024 Ga281% G532 U.3313% C.uv727 0. L25y
.40 0.8325 0,2936 0.5608 0. 3957 0.5000 D.U373
1.90 _ 0. 8454 0.30u8 UL5T87 0.4060 0.5213 04415
2.00 0.8u70 Da3156 0.5908 Q.4170 G.5384 G-ubeT
2.1C C.8413 Da3259 0G.5990 D271 G.95%24 U UbuT
2.20 C.B3%0 0.3459 Ga.60u7T 0.4 368 Dussur DeaTly
2. 30 0.8179 0. 3455 L5087 Q. iS5y 0.5754 U Tl
2 40 0.8032 0. 3548 Q8117 Q. 4337 O.584 0.u537
2.50 C. 7879 0.3563% 0.6141 0.4615 0.9937 U, uBf
2.560 C. 1725 0.3728 O.6162 U.u689 0.&01Y D3y
2.70 C.757u 0.3815 Ga6163 0.4759 G. 4098 0. 4973
2.80 C.T428 0. 3900 G.620% 0. 4877 G.6171 U. 50118
2.90 0. 7291 0.3985 G.6227 Oaliv2 G.62L4 0,5047
3.00 0.7163 0. 4067 C.6253% 0. 4955 6317 0. 5050
2,10 [ Y DALY U.6283 05016 0.6369 0.5113
3.20 G. 6935 0.%230 G.6417 0.5075 0.6u61 U.57ak
3.30 0.6837 0.4310 0.6355 0.5153 0.65938 0.5175
3.40 0.67uB 0. 4387 0,639 0.5186 G.6612 09200
3.50 0.6673 Calilgs D.BULT 0.5242 D.66%0 0.5233
3.60 C.6603 0.4543 0.6561 0.5293 0.6771 0.5257
3.70 0. 6545 0.4617 G.6559 05342 0.685% U.528Y
3.80 0. 6496 0.4490 0.6623 0.5388 0,694z 0.5303
1.90 Ca 6457 0.4781 G.56%1 0.5L3] 0.7032 0.5329
T 0.6426 0.4830 0.6764 0.54T1 0.7125 0.53u6
4,10 0.6403 0.4897 068482 0.5506 0.7221 0.5361
4.20 D 6388 0. 4960 0.6973 0.5518 0.7320 ¢.5572
4. 30 0. 6380 0.5022 0.7009 0.5565 0.7u21 06,5378
L.50 0.6379 C. 5080 0.7097 0.5588 0.7523 0.53480
450 C. 6384 0.5135 G.7187 0.5606 0.7627 0.5378
WL 60 0.06395 C.5187 0.7260 0.5619 0.7732 0.5374
N, 70 Cabull 0.5237 0.7315 0.5627 0.7837 0e51358
4,80 0. 6431 0.5282 0.7470 0.5630 0.79432 0,534t
4,90 0. 6456 0.5325 0.7%66 0.5629 0.80u6 0.5313
5.00 0. 6484 0. 5365 U.7661 0.5623 0.81k8 0.5272
5.10 G, 8515 0.540) D.7757 0.5613 U.8245 0.5240
5.20 €. 6549 0.5435 0.7851 0.55%8 D.83u7 0.5225
5230 0, 6585 0.5467 D.TPay 0.5580 G.ulyg C.5136
5.40 0. 6624 0.5495 0.80356 0.5548 0.8534 C.51u43
5.50 0. 6664 0.5%522 C.8126 0.5533 0.8623 0.50 /8
5.50 0.6704 0.55u6 G821k 0.5505 0.6700 0.5051
5.70 0.674Y 0.5568 0.8300 0,575 0.8790 G2 5001
S.80 0. 679k 0.5589 U.B364 0.54%3 V.67 8.4950
5,90 C. 6840 0.5609 GaB466 0.5409 0.B9LL 0.4898
5.00 C.6887 U.5627 U.B546 0.537k 0.9015 0.LHh6
5410 0.6%35 0.5643 U.6624 0.5337 0,908k 0. 4723
6,20 0. 6984 0.5659 VBTG 0.5299 0.914% C.biui
6430 0.7034 0.5674 0.8775 Cab260 U.9212 D u68H
5,50 C.7084 0.5687 0.8849 0.5221 09273 T U638
6450 C.713% 0.5700 0.3921 0.5181] $.9332 04585
660 C.7194 0.5712 0.8942 0.5140 0.9387 0. U534
6.70 0. 7250 0.5723 U.9062 0.5098 0.9445 0.4ugs
6,80 0.7307 0.5133 0.9131 0. 5056 C.3500 0.4l 34
5.90 0, 73886 0.57ut 0.9200 0.5012 0.9555 0.438Y
.00 D.7L24 D.5748 0.92467 C.uP68 0.36006 0.43%35
T.10 C. 7488 Y0754 Ua 9330 O.4%23 D965y 0.4266
1.20 C,7551 0.5158 0.7uG] 0.4876 0.97%1 0.4237
1.30 C.7614 0.5760 D.94664 D.un28 O.3762 V. 4187
Tah C.7¢82 G.5760 U.9531 D.u4778 D.9813 0.4 38
7.50 0. 7718 0.5758 La 9595 O.u727 0.9884 ColiOny
.60 £.78148 0.57454 0.9658 D.46Tu 0.9914 {.u032
TaT0 O.7u84 0.57T47 U.9749 O.bLé1% 09962 D3P iy
7.80 0.7953 0.5738 0.9777 04553 1.6010 0.3923%
7.90 C.BU22 0.5726 U.9837 0. 4505 1.0056 0. 3868
8.00 C.8091 0.5712 0.9893 [T 1.050F 0.3809
8. 40 0.8159 0.,5696 0,997 0.4383 10145 0.37hy
B.20 0.8227 0.5676 0.9997 G.4320 1.0186 0.3689
8.30 0.8294 0,5655 1.004B 0.4256 1.0225 0.3627
B. L0 0.5360 0.5631 T-009 0.4V 1.0261 0.3965
8.50 0.8B425 9.540% 1.0138 04125 1.0295 0.3581
3. 60 0.8488 0.5578 1.0140 UL H058 T.G326 0.3438
8.70 C.8549 0.55u9 1.0218 0. 3490 1.0635% Ga3313
B.HO C.8609 0.5518 1.0253 0.3923 1.6381 C. 3309
B.90 C.8667 0.5487 1.0286 U. 3855 1.5u03 0. 3245
7.00 0.8723 0. 555k 1.0315 0.3788 10624 G. 3182
F.10 £.8778 0.5421 1.03u3 0.3721 1.04u1 .31y
F.2U G.B840 0.5388 1-0367 0. 36455 10656 0.3058
9.30 C.8881 0.5354 1.0389 0.3590 1.0u67 0.29%7
o 9.40 C.8931 0.5521 1.0609 0.3526 [T E 0.2738
9.50 0.8979 U.5288 1.0L27 0. 36813 1. 04bu D.2881
7,60 0.9026 0.5255 T.0L43 0. 340 1. 0b9y 0.2825
9. 70 £.9072 4.5222 1.0657 Us 3340 1.05060 ©.2771
9. 50 L9118 D.51%0 1.0470 0. 3280 1.0504 0.2718
LAY C.?1645 0.5159 1.0ud2 0.3222 1.050G4 Je 288§
10.00 0.4200 J.%128 Talitw2 V. 3165 talUSIG G.2617
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MACH NUMBER .50 MoCH NUMBER .50 WACH NyuMBEL  1.54

_ WILTH TC LENGTH RATIO 1.000C wlUTh Tu LENGTH ®ATIC 2.0600 wIlils TO LENGTI KRATIG  4.0UCY
GENERALIZED RADIATION RADIATION RADIATION RALIAFION RAUIATIGN RADLIAILON
FREGUENCY RESTSTANLCE REACTANCE KESTSTANCE REACTANCE RESISTANCE KEACTENCE
G0 —2196. 3400 0.0362 -1098.1700 0. UBu —54%.LH30 D.Uk2%
0.20 —29C. 6640 0.072}% -125,3280 0. U805 —62.6600 UaUglr
0. 30 -67.187k 0. 1075 -33.58517 0. 1200 ~1&6. 7084+ U 1262
) -25.3452 0. 1421 -12.6546 0. 1588 6. 3152 0. 1660
6,50 -11.u241 Ga 1757 -5.6%23 Ua 157 —Z2.87hY 0.26%%
0.60 -5.7030 0.2081 -2.8207 G.231h -1.379> 022450
0. 70 —3.0031 G.2350 - 1602 Ua 2653 -G EHES 0. 27484
0.80 —§.6023 0. 2684 —-U.Tu81 0.2973 -0.4214 0.3117
0.90 -0.8222 0.2960 ~0.3853 u.3241 —0. 1068 Q.3426
1.00 ~0a3629 0.3217 -G. 1020 0.35u8 G.G209 g.3710
1,10 —C.0797 0.3455 40540 Q.3797 0. 120 . 3960
1.20 G021 00,3674 G 1578 00,6025 0. 1887 C.b200
1. 30 G.223%u 0.3572 Ca2357 04227 QL2017 O hhal
1.80 0.3073 g.u051 0.2932 YT 0.2861 0.4hiZ
1.59 0. 36175 0.4210 G.3488 0at559 0.3245 0. LT3y
t.60 C.b12u 044351 G.3767 PR 0.5583 AT
1. 70 O bu72 Qaln?3 0.4092 G lBil G. 3402 Q. 8764
1.80 C.u751 0 4579 U.u37Y U. 4890 FPEEEE G. 505
1.90 Ca k942 0. 4670 0,ué38 0. 4960 0. ulby U. 5165
2.00 0,517y D uTuT 0.L873 0.50178 0.6720 Go 9 144
2.1G 6.5350 Q.461} G.508% 4.5053 Gab9S5y Ua 5174
2.20 G.55903 0.tdbL G.H28% 4.5080 0-91335 0. 5187
2.30 £.56u1 0-4408 0.5475% DabU%s 0.5391 0.5183
2,40 C.5767 DadFhb U.hbub G.5302 0.5584 0. 5150
2.50 C. 5884 0. u9TY 0,5806 G.5101 G.5F67 Gas b3
2.60 0.5993 0. u9ve U, 5954 G.50v6 FREYED) Ue51lk
2.70 0.5095 0.5021 0,603 UL SUHT 0.06092 Y. 5121
2.80 0.6191 0.5039 C.6222 0.5GT76 0.624¢ (. 5C75
2.30 0.6284 0.505¢6 G.63u3 0.5065 G.6372 (e 206Y
3.00 0.6373 0.5072 Gabuh? U.5053 Uabhoy Us HOLYE
2.10 C.5460 0.5087 G.6566 0.50u2 . 6617 s 5U20
31.20 0. 65L& 0.5102 G.64670 0.5033 O.6T37 D-Lv3d
3. 30 C.5631 0.5117 0.67r1 0.5026 O.68U1 G.hv83
ENT) U.6716 0.5133 G.b6B70 8.5021% D.6H3u7 Ua 4965
3.50 C.6803 0.51u8 L6967 0.5018 0. 7650 Yo h9b2
3,60 0. 6890 Ca 516k U.T0869 0.5016 0.7152 0l 2
_ 3.70 0.6%80 0.5178 Q.7162 0.5016 0.7254% Ootd3u
2,80 0.7072 0.5192 0.7261 0.5016 1.7356 0. 4924
3,20 GaT166 0.5204% 0.7362 0.5016 Ua (Lb0 Qubd22
4.00 C.T263 0.5215 0.TUbY 0.5016 0.75864 Gal 17
L, 10 0.7363 0.5223 G.7569 O.h{Hk G.2672 Ga b9l
4,20 U.T4ES 0.5227 U.T676 0.5011 0. 7781 0. 4202
4,30 4. 7569 8.5229 UL 754 0.5008 0.7892 Q. B2
[ C.Tatu 0.5226 0.7895 [T 0.58005 O uH7Y
4,50 0,778B2 0.5238 0.BOUS 0.4983 Q.bliv L. lvgsd
460 0.7889 0.5207 O.8119 0.uy63 U.b823% FNTTY]
47U 0, 7997 0.5190 0.6231 oty Gabiilg Laud)f
4. 80 c.B810% 0.5%68 0.B3L3 Daulh Q.8ub3 G.uT8¢
.90 0.8211 0.5142 5455 0. bu82 U.b578 0.47%1
5400 0.8316 0.5111 0.8564 PET Ga B84 C.uti
5. 10 C.841Y 0.5075 08671 G.UAD2 0.8197 U 4586
5.20 C.B8520 8.5035 L8776 0.4754 U.890s k517
5,30 Q. BH17 0.4991 C,BBTS Dali fUH 0. 70R6 Ue896%
5,40 G.8711 C.uul G.BIT3 0.4651 U.9105 CausGy
5450 0.8801 0.4890 U.3068 U.u590 Qe 17Y Oolilitil
5.60 0.8887 0. uBlY 0.9 194 Gula3y U.9788 . L380
570 08969 [Vt 0,.7238 Gallf] 0. 9312 Oel3in
5.80 0.9057 0.473C ¢.2317 U.huU8 TR Ga 8245
5.0 0.9122 G673 Q.93 L.t3u3 Ca?520 0.4174
6. 00 C.9172 0.k616 G.9u6t 0.u273 Qe 7599 UL e107
b 10 0.9259 0.4555 0.952¢ U.u213 B 9659 U liuy
6.20 C.9323 0.u%01 0.7537 U.uliky Gud720 0.3272
6430 C.9384 0-u4ihb 0, 35645 0.40B5 Ga 9718 V. 3905
6,40 0.94u2 0.4389 FIEEEA 0.u022 0.9825 0. 3439
6.50 0,947 D.b33k U.?751 U. 3761 0.%6748 0.3775
6.60 0.9551 0.u280 0.9B00 0.3902 0.9925 0.5713
670 C.9603 0.4226 0.9847 0.38L3 0.9969 Ua 352
.80 C.9654 C-u17l 0,98%3 6.3787 1.0012 0. 3993
6.90 0.970u G.u123 0.9937 0.3731 1-G65%3 Ga 34935
7.00 0.9753 O.k072 0.9980 C.36T77 10094 Ua 347V
7.0 0.9801 0.4021 1.0823 0.3623 1.0133 0a3425
T.20 G.9850 0.3970 1.0065 0.3571 §.0173 0.3471
7,30 0.98%87 0.3%20 1.0107 U.3514 1.6213 0.3317
T.40 [(RCITE] 0.3a369 [ICAEE] 0.3ubb 1.G250 G. 3264
N 7.58 0.9991 0.3817 1.0149 0.3u13 1. 0288 D421
7.60 t.0038 0.3764 1.9230 0.3360 1.u326 Ga315¢
7.70 1.0G83 0.3711 1.0270 0.3308 1.0364 0.3103
7.80 1.0128 0.365¢6 1.0350 0.3251 1.04G1 FRETT
7.90 1.,0171 G.3600 1036w 0.5194 1-0n37 b.2342
a.00 1.0214 0.3542 1.C3b6 G.3337 1.0u7? G273
8.10 1.025% 0.3uB3 1.0422 0.3078 i.0506 Ge2BIn
8.20 1.0293 0.3423 10455 0. 3018 10538 0.2616
8.32 1.0329 0.3362 1,059 0.2997 1.Ubon 2799
8.u0 1.0364 0.3300 1.0519 0. 2895 1.G596 G. 2693
.50 1,0395 0.3236 t.0bus 0.283%2 1.0622 Ua 2630
8,60 1.0424 0.3173 1.0571 U.2768 1.8645 G. 25560
8470 1,0%50 03108 1.065%3 Ca2104 lab60 G. 2302
8.80 t.04Tu 0.30L% 1.0612 [P 10681 U 2u 58
8.0 1,0u9% 0.2980 1.0648 0.2576 1.0695 Go2374
9.00 1.0512 0.2916 1.0642 Ga2512 1.0706 D.Z300
9,10 1,0527 0,2854 lali652 0.2uhe 1,971 Ueg2u{
9.20 1.053% 00,2792 1.065Y 0. 2388 1-0720 02183
9.30 1.0549 0-2731 1.,0664 0.2327 loure2 G-.2124
.40 1.0554 0.2672 l.0667 0.2268 1622 G. 2067
?.50 1.0561 0.2614 1.0667 0.2211 1.0726 U.2Giu
.60 1.0565 02559 1.6665 0.2156 tL0713 0. 1943
.70 1,0567 0.2504% 1,0662 0,2103 1. 0709 Ug 172
9.40 1.0568 0.2L52 1.0657 Ua.2052 ELGTO2 [P LY
.90 1, 05967 0.24G2 1,0651 J.2003 1.U6793 0. 1803
10,00 1.0568 0.2353 lalibly G158 1.0684 Ge1T5E
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MACH NUMBER 2.00 MACH NUMRER 2.00 MACH NUMBER 2,00

WICTH TL _LENGTH RATIO 0.2500 WIDIH Y0 LENGTH RATIO _0.5000 WIDTH ¥O LENGTA RATIO 0. 7500
GENERALIZED RADLATION RADIATION RADIATION RADITATION RADIATION RADIAFION
FREQUENCY RESISTANCE REACTANCE RESISTANCE REACTANCE RESLSTANCE REACTANCE
0. 10 -23539.2000 0.0142 -1uT569.60060 ¢.0218 —9846. 389 0.0241
0.20 -3565.0700 0.0324 -H182.5300 QL0435 -1188.3500 0. 0482
0.30 -1018.5900 G.0u8s ~-509.2920 0.0652 ~-339.5260 0.0722
DL u0 -413.799%u0 0.0646 —206.8950 U.ud68 —137.9270 2. 0%61
0.50 -203.7120 0.0806 —i101.8490 b.1e81 —67.8941 0. 1897
C.a0 -113.1680 0.0965 ~S96.5T40 0. 1293 -3t.7084 0. 1431]
0.70 ~68.2903 0.1123 ~35.1314 0.1502 ~22.7440 0. 1861
0.80 —u3.7523 0.1279 -21.8583 Q.1709 —tu.5588 0. 1889
0.90 ~29.3228 0.1433 —1u4.5634% 1912 —F,7u2y 0.2112
1.0u ~20.3480 0. 1585 —10. 1460 0.2112 -6aTU3S 0. 2331
t. 10 — 14,5117 0.1735 =Fs2226 Ga2308 —4.7902 0.2545
.20 =10.5764 0. 1883 =-5.2u8% 0.2500 -3.u6%8 0.2754
1. 30 —f.842] 0.202¢ —3.8792 0.2687 —2.5492 0.2957
1.40 -5.8937 G.2172 -2.5941 0.2870 - . 8699 0. 3155
1.50 ~L.u4750 0.2312 —2.1775 0.30u7 ~1. 4067 0.3346
1.60 —3.4227 0.2450 ~1.6436 0.3220 -1.0u51 0. 35321
1.9 —2.629% 0.2584 -1.2349 0.3346 -0. 7694 0.370%
1.80 —2.0226 L.2715 -0.9272 0.35u8 -~{.5553 C. 3880
1.90 ~1.552¢ 0.284L ~0-6835 0.3703 ~0.386% Go ulsy
2.00 —1.tB43 V.2969 ~0.4920Y 0.3852 ~0.2512 0. 4260
2,10 ~0.89271 0.3090 -0.5355 0. 39948 “0.1811 L. U43sy
2.20 —0.6597 0.3208 =0.2095 0.4333 -0.G503 0. 4490
2«30 —0.4717 0.3323 -0.1059 0.4263 D.0254 0.4623
2.40 -0.3189 0. 3434 -C.0198 0.u388 0.0904 Quliuy
2,50 ~0. 1937 0.3542 0.0528 0.4506 0- 1459 0. 4867
2«80 -0.0%03 0.36u7 0.1145 0.ub17 0. 1943 0.4976
2210 ~C.0043 03747 U. 1676 0.4722 0.2370 {£.5078
2.80 0.0676 0. 3845 0.2137 0.4821 0.2751 0.5173
2490 0.1283 0.3938 Ge2543 O.b¥lh 0.30%5 0.525%
3.00 0. 1794 0.4029 0.2903 0.5000 0. 3u08 0.5338
3.10 0.2238 04118 0.3225 0.5081 0.3696 0.5416
3.20 0.2616 0.4200 0.3517 0.5155 0.3962 Ou5k7y
3.30 0.29u4 0.4280 0.3782 0.5223 0.4210 0.553¢
3.40 0.3230 0.4357 0.4026 G.5286 O.ubul 0.53582
3,50 0.3u8t O.b43 0.4251 U.5343 0,4663 0.552§
3.860 0.3703 04502 CaLusbi 0.53%5 0.4871 0.5663
i.70 0.3901 0.4570 D.kb654 0.5441 0.5069 0.56%4
.40 U.8078 0.0635% U.4843 0.5483 0.5258 0.5719
3.90 H.4238 0.4698 0.5018 0.5520 0. 543y 0.573%
4.900 04384 D 4757 U.5183 0.5552 f.5611 0.5753
4o t0 04517 O.u481u Uab3ul 0.55%00 G,5774 Q5762
420 DalislQ 0. 4849 CaSu92 0.5403 #.5936 0. 5766
4430 B.UT53 0.4921 Ca563%6 0.5623 0.6089 0. 5768
440 0.L859 0.4971 Ua9715 0.5639 G.6236 0.5762
4.50 0. 1359 0.5019 - 0.5%08 0.5652 Gabdtt 0.5753
L4.60 0.5053 0.5065 0.60386 0.5461 G.6518 0.5742
4,70 L.5t42 0.5109 Cu100 0.5667 L6645 Raile
4.80 0.522/ 0.5150 G.62719 D.5670 0.6772 0.5708
4.90C G.5309 0.5191 0.639% 0.5671 0. 46894 U. 56488
5.06 0.538¢ 0.5229 0.6506 0.566% 0.7011 C. 9664
e 5.10 J.5%43 C.52606 Gab6615 0.5665 D712y 0. 5639
5220 C.59537 0.5301 0.6720 0.565%% 0.¥233 6.5612
S+ 30 0.5608 0,5335 0.6821 0,5051 0.7338 0.5584
Sk 0.5678 0.5387 0.6920 0.5642 Ga TL3Y 0.5552
5.50 Uu5747 0.5398 0.7016 0.5631 D=7537 0.552¢
5.40 J.54815 0.5428 0.7110 0.5618 0.7631 0.5488
_ 5,10 0,5881 Ua5u57 0,720 O, 5604 0. 7721 {,5454
5.80 0.5947 0-5484 Q.7270 0, 5589 0.7809 U 5820
3. 90 0.6012 G.59511 0.7378 0ub574 0.78%3 8.5345
6.00 0.6077 0.5953¢ 0.74461 0.5%57 0.7975 0.5350
4. 10 0.614) G.5560 Qut5ul 0.553% 0.8055 0.5415
6.20 0.6205 0.5583 G.T425 0.55%20 0.8131 0.527y
5.30 C.6249 9.5605 G.7704 0.5501 0.6204 0.5244
balt]) 0.6333 0.56246 C.i782 0.5u81 0.8278 0.5204
.50 0. 6397 0.56U6 0.TBSY 0,561 ’ 0.8349 0.2173
bat0 [T 05665 0.7934 0.5:439 0.8418 0.5137
4. 70 C.6529 0.5683 0.8008 0.5418 084565 05102
680 0.658% 0.5%700 0.8041 0.5395 0.8550 0.5067
6.90 0.6653 2.5718 0.8154 0.5373 G.86F5 0.50632
7.00 0.6718 0.5730 0.8225 0.53u9 0.6678 06397
7,10 0.56783 Q.574b 0.8296 0.5325 0. 8740 D HF62
T.20 G.6B4% 0.5754 U.8365 2.5300 0.8801 0.L6928
7.30 0.6914 0.5768 0.843Y4 0.5275 0.8861 0-4893
T.u40 0.46980 0.5778 048563 0.5249 0.8921 Q. u859
.50 G.704LT 0.5786 0.857T1 0.5222 0.8979 D.4624
7.60 07114 0.5794 0.8638 0.5195 0.9037 Q4790
7,170 0.7181 0.5800 U.B870% Ha5167 0.9095 Q.4755
7.80 G.7248 0.5805 0.8771 U.5137 0.915¢ 0. 4720
7.90 0.7314 0.5808 C.8837 0.5107 0.920Y D.b6BY
8.00 0.7384 0.5810 J.8902 0.507& C.926% 0. 4647
8. 10 0.7452 0.5811 0.8968 0.50004 0.9320 0-4612
8. 20 0.7520 0.5810 U.9030 0.5011 0.9316 0. 4576
8.30 £.7588 0.5808 0.9094 04977 0.9u3¢ 0.453d
Ba k0 L.7657 0.580u L.9157 Takuz D.u85 C.4500
8.50 6. 7725 0.5799 J.921% U, 4905 0,253 Oubits61
B.60 0. 7794 0.5732 0.9280 O.4H68 0.9592 G.bu2l
8.78 0.7862 0.5783 0.9341 0,4829 C.26LYy C.u38%
8.80 0.7931 05773 09400 0.4789 L.9698 0.4339
8,90 0.793% 0.5761 0.9u59 0.u7u8 0,97y Duli2??
F.00 0.8066 Q.5748 0.9517 0.4705 Q979w D425
.10 0:8154 0.5733 L.957Yy Q4662 0,848 Qe 8207
9.20 0.82M 0.5747 0.9630 Qu3817 v.9897 Outidan
9.38 0.8268 0.56%9% 0. 9684 0.4571 09945 0.4317
F.u0 J.B334 0+ 5640 0.9737 0.u4523 D.9992 L4070
9.50 0.8399 0.5659 U, 9789 O.blTs 1.0038 0.4021
.50 U.Bhol Q.5637 0-3540 UaaliZh 1.0063 Q. 3772
9110 e 6526 De5613 0,9889 0,437 10126 0. 3921
¥#.80 08591 0.5588 0.9937 0.44522 1.0168 0. 3869
9.90 0. 8654 0.5%81 C.9%52 0.4270 1.0204 0. 3817
10.00 0.8%15 0.5533 1.0027 D.u2t6 1.0247 0-3T463
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MACH NUMBER 2.00 MACH NUMBER 2.00 MALH NUMBER 2.00

WIDTH YO _LENGTH RATID 1.0000 WIDFH TO LENGTH RATIO 2.0000 WIDTH 10 LENGTH RAVID L4.000U
GENERALIZED RADIATION RADIATION RADIATION RAUDEATION RADLIBATION RADIATICN
FREQUENCY RESISTANCE REACTANCE RESISTANCE REACTANCE RESISTANCE REACTANCE
0,10 ~T3B4.7900 0.0253 —3492.3900 0.06271 = 18462000 0, 0280
0.20 -89 11,2660 G.0506 -4U45.6320 0.(9% ) -222.48140 J. 055y
0.30 -254. 0430 0.0757 —127.31390 C.O081G —63.6565 0. 0836
0.40 -103.4L20 0.1007 ~51.T1a1 0.1077 —25-852v Ualil2
0.50 —50.9068 0.125% -25.4503 0.13u2 =12.7172 0. 1385
0.60 -28.27596 0.1500 ~1u. 1264 0. 1663 ~f-05ky U. 1634
0.70 -17.0502 0176l ~4.50v%6 0. 1860 “h.2373% d. 19240
0.80 -10.9090 0,i%79 EETLERLY 0.2114 -2.6971 V. 2881
9.99 —-1.2941 0.2212 ~3.6217 0.2362 ~1.7855 Ue 2437
1.00 -5.0u21 0.2uL0 ~2.u879 0.2605 ~1.2138 Ca 2687
1.19 -3.5739 D.266L —1a7u35 0.2842 -0.4374 G.2931
1.24 -2.5803 0.0000 -1.2u5% 0.,3072 -0.5783 0.3165
1.30 —1.8861 9.6060 -G.8%16 -0.3294 -0.3943 U, 3597
1.40 -1.3478 0.3298 -G.63L7 0.3512 -0.2581 0. 361y
1.50 -1.0214 0.3u96 ~L.ku33 0.3720 -0.1542 0.3833
1.50 -0. 7459 0.1687 s0.2970 0.3921 -0.Cr25 O, 4048
1.70 ={.53u¢8 0.3870 —0.31824 G.x113 -0.0062 Q. 4254
1.80 —-0.3469L C.uQud ~0.0905% O.h296 0.ULYQ J.L421
1.9¢ -0.2380 0,421 —0.0152 04470 0.0962 Qe leh¥s
2.00 -0.1315 0.u37H U.0u?9 0.4635 0.1377 b TES
2.10 —0.0u3v 0.4524 0.1019 Oal?91 HPRRLY:] Jeki?723
2.20 T.029% 0.4669 UL Jad? 0.4937 0.2086 G-5071
230 0.0917 0.4803 0. 1206 0.507L V2400 J. 5209
2.40 0. 1455 0.4929 0.2282 0.5200 [T EY Ua5330
2.50 0.1926 0.50u7 Ua2625 0.5318 0.297% Ua 5453
2.40 0.23u43 0.5156 D.2943 0.5%25 0.3283% G- 5500
2.70 C.2714 0.5256 0.352u0 0.5923 0.3501 0.5657
2.80 0. 3059 0.534B 0.3520 G.9612 [T 0.5743
2.99 0.3372 0.5u432 £.3787 0.9691 Ua.399u 0. 5820
3.00 U. 36861 0.5507 G041 0.5760 U.4231 0. 5847
3.10 0.3931 0.55Tk Ce42d5% 0.5821 Ualiué2 0. 59414
3.20 [T o1 0.5634 Galis20 0.5873 O.468¢ 0.5992
3.36 Dakk25 0.568% Qali?l? 0.591¢e 0.4904 0. 6031
3.50 J.hb652 0.572¢% G.u6b 0.5951 G.5123 0. 60062
3.50 O.u4869 0.5768 0.5179 0.5%78 0.5%3% 0.6053
.80 0.50746 0.579¢6 U.5384 0.5997 0.3539 0. 56097
5.70 0.5275 0.5820 U.5H84% 0.46008 0.5739 G.5103%
3.80 0.5445 0.5837 05777 0.46013 G.5%31 G. 6101
3.90 C.564% 0.5847 Pa9964 U.6G1! U.6123 U. 6092
L4.00 G.5825 0.5853 G.6148 0.6002 0.430¢ 0.6077
4.10 £.5995 0.5852 B.6322 J.5988 0. 5UH85 Us 6096
4.20 0.6158 0.5847 G.6u91 2.5%68 0.6058 0.602
4,30 0.6315 0.5837 G-6655 J.5943 0.6825 G 9996
4,40 [T £.5822 U.6813 0.5913 D.6988 0. 9958
4.50C 0.6613 0.5803 U.6905 0.5879 G742 G-5916
4.60 0.6753 G.5781 G.7132 ©.5840 0.72914 0-5810
L4.70 0.6888 £.5755 0.72593 0.5799 Ue {435 0. 5820
4.80 C.7018 0.57286 0.7384 U575 0.7573 0.5767
4. 90 0.743 0.569% 0.7518 0.5706 0.7705 0.5741
5.00 0.7263 0.5661 0.7642 0.58656 0.7531 0.5653
5. 10 0.7379 0.5625 D.7761 0.5603 U.7952 0. 5543
5.20 0.7490 0.5587 0.7875 0.55u% Ua8067 G.5531
5,30 U. 75986 D.55L7 U. 7963 Da 5434 Ga8127 Q.5Ub]
5.40 Q.To8 05506 t.8087 0.5837 0.H282 0.5404
5.50 0. 7736 0.5ubk 0.8188 U.5380 0.8381 U.5338
5.60 d.78%1 0.5421 c.824 0.59322 O.ublo UaD272
5.70 G. 7981 0.5378 0.8371 Ja 5264 La.B560 0ab207f
5. 80 0.8068 G.5330 0.8437 0.5205 0.8651 G 5Tud
5.90 0.8152 0.5290 G.5539 0.5147 0.8732 0.5074
6.00 0.8232 0.5246 U.8617 0.5089 D.B80Y 0,561
6. 40 0.B83209 0,5202 0.8691 0.5032 0. 8582 Oa 4947
4.20 0.8384% 0.5158 0.8763 04975 U852 0. By
6,30 0. 8454 D.511y 0.8831 D.4920 0.¥01% 0. U822
G+ 40 C.85286 0.5071 0.8894 0. 4865 C.o082 0. 47562
6.50 0.8593 0.5028 0.8959 0.4810 09142 Gel702
4.40 0.8658 0. 4385 5.9020 0.u757 U, 920U Dol
6.70 0.8722 0.4943 0.9018 0.4705 0-925%6 U U587
.80 g.8784 0.u%02 0.9134 Dal655 U.9309 0.L4531
6290 $.8844 P.4841 0.%188 0.4605 G.%360 Gaub?t
T.00 0.8903 0.4821 09211 G. L5586 C.9% 10 Qa ki
7.10 0.8%61 0.4781 0.9292 0, 4548 Gatbd 0. 4372
7.20 0.9C¢18 Q. LTul 0.934L2 Daliub2 0.950% V.k322
7.30 0.9073 0.u702 0.9391 O.huls C.9550 Dak272
T.40 0.9128 G.Lbbl 0.9439 D.u371 0.9595 Gal224
7.50 G.92182 0,8625 0.9%87 0.4327 U.963Y G-b4i78
T.60 0.9234 0.u387 0.9533 D.u283 Ge9602 O.kts2
i.79 0.9289 0.u549 0.957% O. 4241 G.7720 0. 40HG
T.80 0. 9341 0.u511 0.%625 Q.4 iyl Ga9r67 0. L0k2
7.90 0.9393 O.uu73 0.9670 0. 4157 0.9808 U.3vvws
8.00 0.7L45 0.L4435 D.9715 O.u4115 0. 9850 [EELET)
8.10 0. %496 Gab397 0.975% G. 4074 0.9821 0.3%12
8.20 0. 9547 0.4358 C.9503 D.u032 Gay932 0, 3869
8.30 0. 9597 Q. 4319 C.9847 0.3221 0.9973 0. 3827
.40 [ECTYY ) 0.4280 G.98v1 0. 3950 1.0013 0.3789
8.50 0.98697 C.u249 0.9935 0.3908 1.005u D.3742
8.60 09746 0.u199 C.9978 0. 3866 1.00%4 0. 3699
8.70 0.9795 0.4158 1.0021 G.3823 1.C1 3% 0. 3658
8.80 C.98u3 O.ulle 1.0064 £.3780 1.0H74 0.3413
8,90 0.9891 0.4073 1.0106 0.3757 1.6213 0.3569
¥.00 0.9%38 0.%029 1.0148 0.3692 1.0253 0. 3524
9. 10 0.%985 0.3984 1.0169 0,36u7 1.029) Ou.3uiy
9.20 1.0030 G.3939 1.0230 0.3601 1.Gd29 U, 3433
9.30 1.0075 0, 3892 1.0270 0,3555 1,0367 Ua 3306
b0 1,0119 0.3345 1.030% 0.3507 1.0404 0. 3330
$.50 1.0162 $,37%6 1.03u7 0. 35458 1-0UAU 00,3289
.60 1.020% 0.3746 1.0385 Oe 3409 1.G4To Ja 3240
9.70C 1.0244% 0.3696 1,0u2] 0,3358 1,0510 D, 3190
.80 1,0283 U.3644 1.0456 Ua. 3307 1.G6543 0.3138
?.90 .0321 0.3592 1.0430 4.3255 1.0575 U. 3088
$0.00 1.0358 0.3539 1.0523 0.3202 . 06U0 0.3043%

WADD TR 61-75 136



MACH NUMBER  2.50 MalH NUMBER 2.50 MAUH NUMBER 2,50

WIDTH 10 LENGTH RATIO 00,2500 WIDTH TG LENGTH RATIO  0.5000 WIDTH 1O LENGIN RATIO 0. 7300
GENERALIZED RAGIATLON RACTATION RACIATICN RADIAT [ON RACTATION RADLATION
FREQUENCY RESISFANCE REACTANGCE KESTSTANCE REACTANCE RESISTANCE REACTANCE
o 0. 1C -6557 10,7994 0.0140 -327H5.893¢ 0.0178 -2 857.2996 0,011
0.20 8037, 319y v.0281 40 18,6600 0.0355 26791100 0. 0382
0.30 -2334,2700 0.0421 -1167.1300 0.0543 -778.0880 0. 0573
0.40 -964.8740 0.0560 -482.0340 C.07GY “321.6210 G.0763
0.50 —LH#3.8270 0.6700 ~241.99%0 G.0685 —161. 2700 0.6952
0.60 -274.0940 0.083% - 137, 0430 G. 1060 —#1.3560 0. 1160
0.70 - 16E. 8910 0.0977 -Eb. 437y 0.123k —55.2860 0.1327
0.80 -11C.6520 Dol -55.%143 0. 1407 ~36.9696 0,052
G.90 -75.9619 0.1253 37,9475 0.1578 -25.302% 0.1696
1.00 -54.0943 0. 1386 -27.0318 C. 1748 =TB. 0097 0.16873
110 -39.67v3 G.1521 -19.8197 . 1918 —13.199% 0.2054
t.20 -29.818¢1 0., 165% N 0.2082 —7.¥G73 0.2235
1.30 -22.8642 0.1787 11,4044 0.2246 -7 584+ 0,2411
1.40 -17.8326 0.1917 ~8.8843 0. 2408 =5.9009 0. 2584
1.50 -14.1108 0.2057 -/.0189 0,2568 —hab5u] G275
1.60 -T1.3048 0.2175 -5.6110 0.2125 —3.7122 62921
1.70 -9.1537 U,2401 “H.5303 0.2879 ~2. 9682 0. 3585
1,80 —T.ha03 0.2426 3, 6682 0,363 —2.4731 0. 32406
1,90 —6a1612 0.2549 -3.0230 0.3179 -1.975¢7 0. 3u03
2.00 -s.109) 0.2670 —2.4911 0.3325 BT 0.355¢
2,10 -4.2412 0.2790 -2.0610 0. 3467 -1.3262 0. 3708
2.20 -3,5710 0.2907 -1.7098 0,3607 -l.u875 0. 3454
2,30 -3.0044 0.3022 -1.4198 0.3742 —G.BEY 0. 3997
240 ~2.5354 D.5134 1. 1785 0.3875 07243 0-4136
2.50 —Z.1b4p 0. 3247 ~0.9759 0.4004 -U.5H45 VL4270
2.60 —1.8157 G.3356 -0.B0LY 0,429 ~G. %653 FRCTRD
2.170 ~1.5480 0.3462 —U. 6564 0.54250 -0.35629 0.4524
2,80 ~1.3017 0.3567 -0.5328 0.4368 -0.2740 U.ubug
2.90 -1,0996 0.35669 —ULu2u 1 Dalbyg2 —0. 1344 0. 4765
3.00 =0.9257 0.3748 -0.329u O.u59] ~0.1277 D. 4478
3.18 —0.17453 0.3866 0,243 0.46Y7 ~0.068671 04946
3.20 ~C.b4ks 0.3960 —0. 1729 0.479¢ -0.0127 G. 5087
3.30 -0.5403 0. 4053 0. 10¢7 D 4BYT 0.0363 0.5148
3.0 -G.u300 0.4143 —U.04Y3 G479 0. 0EUY 0. 5252
3,50 —C. 3416 0.4230 0.0032 3. 5080 B.i215 0,5372
3.60 -0,2632 D.u315 G.0558 0.5166 0, 1589 0. 5456
3,78 -0, 1935 0.4397 U094 0.5247 0.1935% 0.5556
3.80 “C. 1311 0.uG77 U, 1337 0.5324 0.2257 U.5611
3.90 —-0,0752 0,455y v. 702 0.5398 6.2558 0,5682
b, 04 —C.0Z47 0.4629 G. 2080 C.5466 0. 2841 0.5747
4,10 £.0210 0.47013 0.2354 Ua553] 0.310% 65308
4. 20 0.0625 CLufTl G.2687 U.5592 G.3352 [T
o 4. 30 0.3004 0.%838 6.2922 0.5649 0.3603 U.591p
w40 Ge Y357 0.4902 0.3142 0.5702 0.3834 U.5964
L.50 C. 1670 0. bPbu 0a3uz27 045750 O.k055 9.60u86
4o 60 0. 19565 0.502u 0.3639 0.5795 0.u267 0. 6048
4. 70 0.2238 0,5081 0.3880 0.5836 Qubuf) 0. 6077
4. 80 C.2L92 0.5135 4091 0.5873 C. U668 0.610¢
4.0 G.2729 0.5187 0.4293 0.5906 C. 4857 G- 6132
5.00 022951 0.5237 U.5487 0,5936 0.5043 0.6153
_ 5.18 0.3160 G.5285 U.Ub73 0.5962 0.5222 0.617%
5.20 0.3357 0.5330 0.u852 0.598l 0.53%5 0.6182
5,30 Ca3542 0.5373 0.5025 0.6003 0.5564 Ua 191
5.40 0.37 s 0.5413 0.51v2 G.6019 0.5728 0.6196
5450 C. 3886 0.5452 Ga5353 0.6031 0.5887 U819k
5. 60 [ C.5468 G-5510 0.6040 0.60u2 . 6196
5.70 C.liy7 0.5522 0.5661 . _ 0,6046 0.6193 0.6190
5.80 0.u3k3 D. 5554 U.5608 0. 0049 U.63u0 0.&181
5.90 Gaubg3 9.5585 0.5951 U b0L9 U.bUE3 0-6169
£.00 0.54618 0.5613 ¢.6090 0.6046 0.6822 U.6155
6,10 D.utuy 0.563% 0.6224 0.5041 0.6758 6206136
5.20 C.uB72 0.5663 6355 G.60632 0.6890 C.b104
6.30 £.4993 0.5686 U.b483 0.6022 0.7018 0. 6091
__' 6. 40 0.510v 0.5706 0.6607 0.6009 0. 7143 0-56060
6.50 0.5223 0,5725 06727 0.5993 G. 7265 0.60435
- 6. 60 0.5332 C.5743 G.6BuY 0.5975 0.7383 0. 6004
6.70 0.543¢ 0.5758 0.6958 0.5956 0.7498 0.5971
£.8C 0.5543 0.5772 G. 7069 0.593k4 0.7669 0.5%35
6490 Cy56LY 0.5785 0.7176 0.5910 0.7737 0.5698
7.00 0.5743 0.57%6 G.7281 0.5685 0.7822 0. 5853
7.10 G.5839 0.5806 G.7383 0.5858 07924 0.5817
7. 20 G.5933 0.561L [NTYH 0.5879 G-H023 0.5775
7.30 0.602u 0.5821 0.75/8 0.5799 C-811% 0.5731
T 0.6114 G.5627 V.7672 0.5767 0.821) 0.5885
7.50 C.6202 0.5831 077563 0,5735 U.53010 0.563¢
7,00 0.6788 0.583k UL TBY1 0.5700 U.8383 05591
7.70 0.6372 0.5836 0.7937 0.5665 0,6472 0,5542
7.60 L6555 0.5837 0.8020 0.5629 D.4553 0.5493
7.90 0.6536 0.5437 0.8101 0.5592 0.5431 D.5u4uz
8.00 O. 6615 0.5636 G.8179 0.5558 C.6706 G. 5391
8,30 0.4493 0,5834 0.8255 0.5%516 08779 L5348
B.20 0.6770 0.5631 0.3329 0.5476 G.BBay 0.5288
8.30 C.6846 0.5827 0. 8400 0,5437 08917 6.521%
B LU C. 6920 $.5822 Gab470 0.5396 V. 8982 0.5182
8.50 C.6993 0.5817 0.8537 0.5355 0.9045 0.5129
8.60 0.7065 0.5810 0.8602 0.5314 U.9105 0.5076
8.70 Q.7135 0.5803 U.t686 0.%272 D.%163 0.5023
8.80 Ge 7205 0.5795 CG.0727 0.5231 D.921% 0. 4970
8.90 G.7273 0.57d¢8 0.HPHT 0.5189 06.9272 0,497
9.00 U.7341 €.5776 0.885u O.b1k6 0.¥32k 0.uBé&s
2.18 0.7408 025786 08200 0,5104 029373 Q. uy12
9.20 UL THTh 0.5755 0.8955 0.5062 0. 9421 0. 759
9.30 0.7539 Oub743 90,9007 0.501¢ U.9us? 0.8707
.40 C. 7603 0.5731 09058 UL iT 0.¥511 V. 8656
9.50 07866 0.5718 UL 910N 0.4935 U.9453 0. 460y
7.480 0.7729 G.5705 [T 0. 4892 G.9593 D.k55%
2,70 Ge 70 0.5690 0.9243 Q. 4g50 0.9632 Q. 4503
9.80 0.7a851 0.5676 09226 0.4208 G.9670 Ua bl Sy
9.50 6.1912 0.5660 0.9292 U.u766 $.2706 U.4uby
16.00 C.7972 0,565 C.%335 0.4/25 9740 0.4355

WADD TR 41-75 137



MACH NUMBER 2.50 MALH NUMBER 2.530 NALH NUMBER  2.5U

WIDTH TO LENGTH RATLO §.0C00 WIDER TC LENGTH RATIC 2.0000 WIGTH TG LENSTH RATIO  U.vGDU
GENERALIZED RADIATION RAGIATION RADIATION KADIATTON #ADIAI10N 2ADIATTON
FREQUENCY RESISTANCE REACTANCE RESLSTANCE REACTANCE RrS159ANLL REACTANCE
0,10 - 16393.0000 0.0198 -8 8964 BGD G.0208 ~4Q9B. 260D G.6214
0.20 —2009.3300 0.039%8 100, 6600 G.Culh “502.3510 G.0826
0.30 -583.5650 0.0593 -291.7810 00623 - 1458890 0.06348 o
040 SN . 2140 0.0790 “12(.604%0 0.0830 —60.2995 U. DB5 G
0.50 -120,9500 0,0vE5 —b0.HTOY 0.1035 -30.2311% 3. 1U6L
0.60 —6b. 5164 0.13180 T3k,2510 0. 1260 T37. 1193 0, 1270
0.70 —42.2103 Q. 1373 21,0967 0. 1443 - 10,5399 0. 1474
5-80 Z2T.6u6T G165 —13.8124 Ga \ObY —6.8952 0. 1684
0,90 — 18,9899 0.1755 —g.utll 01843 Sn. 72T 0. 16Bg
1,00 13,4987 0.1943 “5.7343 0,204 | T334 0. 20687
1.10 —9.8893 0.2129 -u.9240 0,2235 —2.uuly 0.2289
V.20 7. U183 0.2313 Ti.oHRT U.2424 EN YN 0.2L49
1.30 -5.6736 6.2094 -2.08082 0.2617 -1.3755 G.2ole
T.40 4,091 Q.,2677 Z2.17185 0. 28Ub Tr.0527 0.2867
1.50 - 3.4T17 0.2647 —1.6981 0.2947 08113 0,305¢ o
1,60 C2.7627 0.3019 1.3386 0.3167 “b.62bY 0. 3250
1.70 -2.2171 0.3188 ~1.0605 g.33u% -y uB22 0. 3420
1.80 1. 7905 0.3354 C.B416 0.3515 T0. 5612 U 3596
. 1.90 - 1.4521 0.3516 —G. 6666 0. 368Y —0.2737 0.3765
2.00 211801 0.3674 Z0.57u5 . 3848 G 1965 0. 3935
2,10 —D. 9587 0.3828 -0,4076 0,1008 —g. 1320 0.8094
2.20 S0.TTe5 0.3918 Zu.30499 0. i b6L —y.076t U u257
2.30 ~Q.6248 0.4124 ~G.2273 0.4315 -, (250 TR
7,40 T0.u972 0.u266 ZU. 1566 0. hub2 U.G135 G.u5av
2.50 -0, 3488 0,uu03 —U. 0952 0.L603 U.u5t4 U 47U
2.60 —0.2957 G.u536 ~0.0u13 C.LfLD LS [T
2,76 —0.2151 0.u665 0.0065 0.4872 61173 Ualin 7Y
2.80 T0. tubT 0.u788 0.0HYY 0.u798 0. 454 U.5103
2,30 -0,0825 0.4907 1.0843 0.5120 01737 D.5228
3.00 ~0.0272 0.5021 0. 123% G.5236 0. 1995 0.5343
3.1u £.06225 0.5130 0.1568 0.534T 9. 224y o545
1,20 0.06TH 0,523 IR 0. 5452 0.2uls UL 5561
3.30 0.1083 0,533 0.2163 0.5552 0.2103 Unttl
3.u0 0. 1059 0.5428 U, 2455 C.obbT G.zi2% 0.5758
3.5 0.1806 0.5517 G.2693 0.5736 0. 3137 U. 56y
1,60 G.2129 0.5601 G.2940 G 5817 .35u6 U.5928
1.70 §.2u32 0.5680 0,3117 0.5897 §.3550 U 5005
1,80 C.2717 0.5755 0.3%06 0.5970 EYEY] U 6077
3.990 0.2986 0.5H24 0.3628 0.6037 Pa $94y 0.63L3
4. 00 0.3202 0.5888 0.38L3 0.6078 CAITE] C. 6203
4. 10 0.3486 0,5947 0.5052 0.6154 0.433% Do 6254
w20 0.3719 0.6001 04255 G, 6705 FYE G607
u.30 0.39bh 0.6050 U455 0.6250 0 U7He U.6350
u. k0 05160 0.6094 0 4649 G 6290 R U, 634G
4.5 0. L3489 0.6133 G L8R 0.6325 UehllrS GatiiZ1
4. 60 04571 “0.6168 0.5027 0.6355 G.5255 [Ty
4, 70 Q. u787 0.6198 G.5210 0.6379 G.bu3l G.6T0
4. 80 0.u957 0.6224 0.5389 L. 6399 0.56086 UL 6URT
4.99 0,5141 06245 0.55606 0.6414 0.5010g U. 698
5,00 0-5324 0.6261 0.5738 U.6u24 D.uh i . 6505
5,10 05696 0.6273 0.5908 O.bb27 G.611 0. 6507
5.20 0.5667 0.6261 C.6074 PR V6275 0o 6500k
5,30 0,5833 0.6285 06,6237 U bu2s Q. bisby O &uvy
5,40 Ga5995 0.6285 0.6307 0.06ulB 0.45%94 0. 6LBYS
5,50 0,6154 0.6281 0.6554 0.6406 0.6754 . oMby
5.60 C.6308 G.6274 G.6T07 0.6390 06907 0. bllis
54170 Q.6459  __ 0.6262_ . o 0.4B57 . U.0AI0 . GaT050 Do bl
5.80 0.6606 06247 G. 700 0.6347 0./20% 0. 639
5.90 . 6Tuy (.8229 Ge71u7 0.6319 Gaf3uT tob3bu -
6.00 0. 6886 0.6208 0.7288 0. 6288 0.7uBl U 6377
6,10 07024 0.61813 0. 7824 0,625 0.7h24 0. 8290G
8.20 G.7157 0.6156 0.7558 0. 62T 0.7758 0. 6241
6,30 0,728 0.6125 0.7667 0.6117 0.7838 }.62G3
r) Q. 7u 1t 0.6092 0,781 0.6134 NEE 0.615%
6450 0,7533 0.6056 0.7937 0.6048 0.# 136 0.5164
6,60 0.7652 0.6018 0.8096 ©.4080 0.B255 0. 605
6,70 0.1787 0.5978 U.B172 0.598% UenaTH 0-5995
6. 80 0.71679 0.5936 0.B284 0.5437 G487 C. 5937
6.90 0.7988 0.58%1 U.83%3 0.5882 0.8598 0. 5877
7.00 0.8093 0.5805 ¢.8u99 0.5825 I 0.9415
7.10 G.B195 0.5797 08501 05747 0.BB0Y 0.5751
7.20 0.829 0.5747 V.BEY 0.5707 G.BI02 0. 5088
7.10 68389 0.5696 0.877k 0.5645 G.8977 0.5620
7.40 0.8481 0.5644 G.88u8 0.5583 0. vGHa . 3552
7.50 0.B570 0.5591 0.897L 0.5519 U-9176 YL
760 G.B656 0.5536 5.9059 G. 945k G.9260 0.5 14
7.70 0.8B73% 0.5481 0,9140 0.5388 0. %34 1 0. 5302
7.80 08819 0.5424 C.9219 G-n322 0.4 1N G.52¢1
7.90 0.8895 0.5367 G, 9290 0,5255 U, yu92 Go519Y
6.00 C.8910 0.5310 0.7365 0.5187 69563 L.5126
8.10 0.9041 0.5252 0.9u34 0.5120 C.?b31 0. 5054
8.20 0.910% 0.5193 4.9500 0.5052 FREE 0. 4981
8.30 0.9175 0.5134 $,9562 0.5983 09756 0.4708
Bok0 0.9235 0.5076 G 9622 [T E) 0.8 L TR
8.50 0.9294 0.5017 0.967% G.uBY7 09869 U763
B.60 0.9358 TR G.9733 0.ur19 U.9921 0. bavu
8.70 0.9412 0.4899 0.9784 0.0000 G997} 0. u61Y
3.80 0.9445 0.4840 0.9H53 0., 4645 1,001 0. LS54T
8.90 0.9515 04752 0.9840 0.4578 1.G062 04476
9.00 0.9580 G.u723 0.9923 an512 1.0163 YR
2.10 0,9610 DLubss 0,9945 G usLT 1.01h G.u3ir
9.20 G. 9654 0. U608 1.600L G.u382 PEEEE) 0. 8268
9,30 C.9696 04552 1.00u) D.43i8 1.u213 0. 6201
9.L0 G.9737 D.ubys 1.0076 0.L254 Y.u266 0. 6134
9.50 G.9775 0,440 1.0109 0.L192 1.5276 0, LUbH
9.60 0.9812 0,438 LT 05330 1. 0304 0.4003
9.7¢ L9847 04330 1,169 02070 LaU3350 0, 3944
7.80 69880 0.:276 INCITR 0.uD10 IEEE) 0.3877
3,90 0.9%12 0.4223 1.0242 0,395 10377 Lo 3816
10.00 [T TE] Cal 171 V.caut 0. 3894 (LT 0.475%
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MALH HUMBEH 3,00 MACH NUMPER §,00 ’ MACH NUMHER ~ 3.007

WIDTH P10 LENGTH RATIG  0.2500 WIDIH TO LENGTH RATIO  0.5000 WIDTH 10 LENGTH RATIC  0.7500
GENERALIZED RACIATIGN RACIATION #ADIATION RADIAYION RADIAFION RADIAT[GN
FREQUENCY RESISTANCE REACTANCE RESTSTANCE REALTANCE RESISTANCE REACTANCE
0.10 120705, 00ue 0.0124 -60351.599¢ 0.C150 40234, 399y 8.015%
0.20 - 1uB96.B9v% 0.02u8 ~T445.4500 0.49300 U5 6209 0.0315
0.30 ~4357.3160 0.0372 ~21TH. 6540 G.0u59 - 1452.6300) 0.0477
0.40 —1814.3600 0.0u98 ~?07. 1800 0. 0600 -0k, 7860 0,0635 B
0.50 —9te. 7290 0.0620 —458.3620 J3.0749 —309.5730 0.0793
0. 60 -523.u390 0.07u3 =261.7150 0. 0874 PN 0.0951
_ 0.70 -325.1710 0.086% ~162. 5800 0. 10L6 —108.3830 U 1107
0.8¢ -214.8510 0.0988 -107.41%0 Ga 1194 =71.4078 Ca 1264
. 0.v0 — 48,7970 0.1130 -4, 3845 0.1341 —49,4%871 O b1y
1.00 =106.9u00 0.1232 -93,u57] ["P Y =35.6321 0.15%3
i.1C -79.1920 0.1453 T39.582% U. 1632 -26.379H 0.1726
1,20 —~60.1076 0.1473 =-30.0342 G175 =20.0150 U. 1878
F. 30 ~46.574t 0.1592 ~23.2688 0.1918 —15.5002 0.202%
.40 -36.7257 Ga 1711 =18.3417 0.2060 =12.2138 0.2178
1.50 —29.3987 C.1828 ~ib.6791 0.2200 ~9.07671 0.2326
1.40 -23.6422 0.1945 -11.89354 0.2339 ~l.9106 0.2473
1.70 ~19.557y 0.2061 —Y.TuI7 0.2477 ~bLUTTT U.24 18
1.80 -36.2039 0.2176 ~8.0673 0.2613 -5.3550 0.2761
1.90 -13.5u47 0.2250 ~6.7339 U.2747 ~b k63 0.2902
2.00 —llaunig 0.2402 —2.68631 0.2879 ~3.Tuhay G.3usk
2.10 -9.6KH 0,251 —4.1949 0.3010 ~3. 1546 0.3178
2.20 ~B.2647 J.2628 ~L.,0813% 0.313¢ ~2.46886 0.3318
2430 —7.094% 0.2733 —3.u91y 0.3264% ~2=2906 0. 3uu7
2.40 -6.1210 0.2840 -3.0002 U. 3291 -1 9597 0. 3578
2.50 ~5.30u3 0.29u7 ~2.5870 0.3514 -1.480% G.37Cs
260 ~4.61L6 0.3051 -Z2.230 L.35835 —Y.uuk3 0.3837
2.70 ~4.0285 043155 -1.938% 0.3753 -1.2u420 0. 3456
2.80 -3.5275 0.3257 —-1.6831 U. 3870 -1.9479 0.Lu077
2.90 ~2.0969 6.3357 ~1.4523 0,3934 ~U.2170 Suli196
3.00 -2.T24uy 0.3456 =1.2707 0.4095 -0.7855 G.u%t]
3.10 ~2.4019 0.3553 -1.1034 04205 -0.6702 Q. 4lzZy
N —2. 1201 0.36u8 ~0.9567 Gab3itl -@.568Y U.ub3s
3.30 -1.8733 D.374z -0.8273 B.Uyl5 -0.4781 O.Lak3
3.ul —1.b581 0.3834 -0.7126 G.u517 ~G.3PT0 CokTuy
3.50 =l.ubu2 0.3925 ~G.6104 O.45616 ~0.3253 O. 482y
3. 80 -1.2941 0.4013 -0.5191 g.uri2 -0.2602 Q.uv4uy
3.7¢ =1 1427 0.%300 ~U.4369 0.4804 -0.2011 0. 50uu _
3.80 ~-1.207y U.4885 -0.3628 0.4897 ~0.1573 0.5137
3.90 ~C.8862 U268 —0.2956 0. U985 ~G. 0981 0.5224
La00 -C.7712 Ual3u9 =0.2344 0. 507t ~U.0528 0.5313
L 1] —0. 6748 Jau4kz9 ~0, 178k 0.5153 -0.0110 09376
420 ~0.+5897 0.u506 =U.1270 0.5233 0.027% GaSUPT
4. 30 —G.50648 0.4582 ~0-0797 G+5310 0.0640 0. 555U
4.u0 -Gak 351 0.4655 ~0.0359 0.536u4 D.0979 0.5628
4.50 -0.3678 0. ur27 0.00648 0.5455 0. 1297 0. 5678
4. 60 -0. 30641 0.ur9e 0.0827 0.4523 0. 1597 0.5746
4.70 ~0.24%k4 0.4864 0,07yl 0.5548 0, 1681 O, 5830
L 11l —0.1972 044930 G114 0.565} G.2150 U. 5871
4.90 ~Ga. by89 V.4%93 Cotu2dy 0.5%10 0,240 1 Ne 5944
5.00 —0.1041 0.5055 G.1722 V5767 G.2652 0. 56004
5.10 —0. U862y 0.5115 4.20G2 Ue o820 La2867 0. 6U45
9.20 —0.0234 0.5172 U.2268 0.5871 U.3112 0.6103
5.30 U.0k2u 0.5228 0.2521 0,599 De3329 Oabligd
5.40 U.04563 G.5282 G.2763 O.5%64 0.353y 0.6130
5.5%0 L.0tal 0.5333 Ua 2994 0.600& J. 3741 U.6224
5«60 L1080 0.5383% U.3218 0. 6045 0.3937 0. 6264
5270 (e 1362 O,5431 . . G329 0. 6042 D 127 Ua 6296
5.80 0.162v 0.5477 0.3634 J.6115 G.u31 0.6325
5.99 0. 1841 0.5520 U.3832 J.6th6 C.uu9y Us b3
Ga U V.2121 0.54962 V4023 C.tilTu U.lb06 D634
6. 10 $a2349 0.5602 G.h208 0.6199 UL E1Y Qe 6394
6.20 Ua 2567 G.5650 U.u367 0.6221 0.5003 g.6411
6. 30 0.277% 0.5678 D.u561 0.6241 0-5165 0. 6425
bakl 0.2973 G.5710 Cab729 T.6258 0.9324 U.a430
650 C.3184 0.5743 C.h893 0.6273 U.547% O.6uby
6.6G 0.3347 0.5773 {50535 0.6285 05631 0. 6Ly
6. 70 0.3572 0.5602 U.5208 0.6294 Ua 5779 UabU52
6. RBG G.3691 0.5828 G.5360 0.6301 Ga9925 0. 6452
6. 90 0.3855 0.5853 G.5508 0.6306 D.46967 Qe b9
7.00 0.2 0.5B877 Uab642 0.6308 0.4207 O. &lby
7,10 O.bLl&h 0.5698 V5792 0.6307 0.63uk . 6436
1420 0.4312 0.5%18 0.5930 0.6305 0.6478 V. 6426
1430 Co.44355 0.5734 0.6064 G.5309 0.6669 0.6413
7.40 C.4593 0.9952 Gab195 0.6293 0.673d 0.63971
7.5C C.4728 0.5967 Ga0324 0.6283 . 8563 0., 6380
7.060 0.4858 0.5980 U.6u49 Qut272 0.6987 0.6360
7.70 0,435 0.5v%1 G.6572 0.6259 £.7108 0. 6338
7.80 C.510% 0.6001 Gab671 O.6243% U.7226 0.6314
.90 0.5230 0.6010 U.68067 0.6226 U.7342 0.6287
8.00 O.53u7 G.5017 C.5923 0.6207 G.7445 0. 625V
8.0 0,562 0.6022 0.7035 0.561856 L. 7566 0.6227%
- 8.20 Gs 9574 0.6026 0.Tlu% D.56163 G.Te¥L 0697
8.30 0.5683 G.6029 G.T262 0.6138 0.7780 0.61863
8.40 C.578% 0.603C Ua7358 V.6112 0.7884 Q6127
8.50 C.589u 0.603G D.TUSY 0.6085 0.7%65 0. 6090
8.40 0.59786 0.6029 G.T5u8 0.6055 D.B084 0. 6051
B. 70 4, 6095 0.6026 . 7656 0. 6025 Ue.E518C 0.6011
8.80 Lab193 U.4022 0,751 O.2992 0.B274 0.5949
8. 90 C.628Y 0.6017 0. 7840 0.595¢ 0.8346 0,592¢
g0 C.b3B2 0.46011 G.7935 Guab92y D.8456 C.5881
9. 14 Gabu Ty 0.6008 G.H023 00,5888 Q.b5k3 L.5435
.20 L. 6563 G.5995 G.8110 0.5851 0.8621 0.578Y
?.30 C.6651 0.5%8%6 Uabl12y 0.5813 G.8710 0.57k1
F.L0 U.6737 05975 G.82T6 0.7t L.8790 0. 5692
Fe90 C.6822 U.5964% La¥308 V.4733 U.8868 U. 5642
LEE-t] C. 6904 0.5951 U.8u33 J.5692 U.B943 0.5%91
9. 70 0.6985 U.5938 U 8509 U.5650 Ga 2017 0.553¢
.80 0. 7065 0.5923 0.8584 0.5807 U.9088 U.5uds
7. 90 Go71u3 0.5908 DaBboy 0. 5564 U.9157 0,5u33
10.0u J.721%9 0.5892 0.8724 0.551¢9 0.9224 0.537y
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MACH NUMBER
WiDTH TG LENGIH R

3.00
ATIO  1.00600

MALH NUMBER
WIUTH TO LENGTH &

3. 00
AT10  2.0000

MACH Nusbsfd
AIGTH 10 LENGTH #

5. 00
ATIC  4.000y

WADD TR 61-75

GENERALIZED RAQIATLON RALIATION RADIATION RADIATLON RAD{ATION RADLAT 10N
FREQUENCY RESISTANGCE REACTANCE RES]STANCE REACTANCE RESISEANCE KEAC TANLE
0.10C ~30175, 7998 0.0164 ~15087.8999 0.0179 - 7oL 5,939 00173
0.20 ~2724.2200 0.0527 1662, 100 R ~931.0560 0,054 7
. D.30 - 1069. 3300 0.0490 ~5Ub . 6620 0.0510 -212.3300 0.0526
0.40 Su53.5880 0.0653 ~226.1920 0.0679 113,390 G, 0692
0.50 -229.1780 9.0815 ~ 11,5860 0.03u8 57,2900 0. DB6Y
0. 40 V30,8540 0.0977 —65.279 G V016 ~37.007% 0. 1036
0. 10 81,2847 0.1138 ~50.6370 0.1 4By —20.3134 0. 1207
0.80 Z53.7023 0.1298 —26.0L41 0. 1351 “13.u150 01377
0.99 -37.1459 0. 1458 - 15,5840 01518 —9.2531 U 1506
1.00 26,7186 0.18616 13,3483 0. 1681 6. 0632 A
1.1y —19.7782 Q.Y77L -9.875¢ 0. 1345 —u, 9kt 0. 1880
.20 ~3%.0034 0.1930 T 4860 0.2007 ~3.7273 0. 2085
1,30 11,6160 0.208Y 5, 7896 0.2167 ~2.4764 0.220¢
1250 ~9.1u95 0.2238 C4.5530 U.2327 —2. 954 0.2571
1,50 —7-.313) 0.2390 -3.6322 0.2U8U —1.917 0.2532
1. 60 T5.9191 0.2540 2. 9319 0. 2640 1.u362 Ue 2690
.10 N, 8427 0.2688 -2.3902 0.2794 —1.163% D.2uu7
V.80 T3.9v88 0.2B35 “1.9645 0.2946 PO 0. 3001
1.90 -3,3282 0.2979 —1.6254 0.3036 —G. 77Uy 6.3154
2.00 Z2.7888 0-3122 -1.3516 0.3243 ZU.6330 . 3408
2.10 -2.3499 0,3263 -1.1240 G.3369 -0.5170 0.3u52
2.20 ~1.9893 0.3401 —U.9u32 0. 3532 SRV, 0. 3591
2.30 —1.6900 0.3937 —0.7850 0.3673 -0.3385 0.3740
Z.40 T1.uiou 0.3671 0. 6540 0.3811 ~0,2688 U, 3881
2.50 -1.2219 0.3802 -5.5k83 0.39%6 -0.2046 0.4013
2.60 “1.0477 0.3931 —5.4533 q.u079 0. 1560 U153
2,70 -g.B936 0.L057 -0-3709 01209 -0.1098 04285
2.40 ~0.7603 04181 ~G.2989 0. b348 20,0682 TS
2.90 — Q. 6uhy 0.5301 —0.2325% 0.5460 —0,0310 0.L5u0
3,00 —G.502¢ 0.ub19 01791 0.4581 0.0028 0. 4662
310 -0.453¢ 2,u535 —0.1286 0.4700 0.u33y 5-4762
3.20 C.3743 G uEuT —G.0831 0.u815 0.0625 0.4 H9Y
3,30 -G, 3038 0.4756 -0.Gu17 0.49256 0.0U892 0.5012
ENT) —0.2401 0.4862 “0.0038 0.5035 G.1143 0.5171
1.50 -G, 1827 049866 0031 Ga5140 0. 1580 U.5228
3,60 G 1307 T0.5066 0.0645 0a 5242 C. 1606 0.533U
3.70 -G, 0832 0.5163 0.0937 0.5341 G.1821 0.5430
3.80 -0.6396 ¢.5256 0.1220 0.5436 02029 0.5526
1,90 £.0007 0.5547 Galubi 0.5527 (2229 0.5618
4.00 0. 0360 0.543U U742 G.a616 VL2623 G.5706
4210 0.0724 0.5518 0., 194l 0.5700 02612 0,579t
4.20 0. 1053 0.5599 0.2235 0.5781 0.2¢96 D.5804
4.30 041359 0.5676 G 2u3T 05857 0.2976 u.5Y5U
() 0. 1648 0.5750 U.2651 G533 G.3153 0. 662
4,50 £.1922 0,5820 4.2859 0. 6003 0.332¢ U-h04k
w60 0.2182 0.5887 0.3060 0.6070 U. 3497 U.6161
4, 70 Gepu3l 0.5951 0.325% $.6133 0. 5668 0. 6225
V.80 G.2668 Y6012 U.3hub 0.6192 0. 4834 G- 6782
4.90 0.2897 0.6068 0.3632 0.6248 .39 0. 6337
5.00 0.3117 0.6122 0.3814 0.63060 G162 . 6588
5. 10 0.3329 0.6172 4.3992 U636 54324 0, 6036
520 0435354 0.6219 AT 0.6393 0. BuBY G b3 B0
5,30 0.3733 0.6263 0,5339 Q. 6530 U hou? Gebo2u
5,40 0.3926 0.56303 Goln0l G.buT2 0.uTvv 0. 6557
5.50 AL 0,6339 U ubTY 0.6508 0.lFhl Ca B89
5. 80 G.u297 0.56373 0.uB3B 0. 6557 0.51t5 J.6618
. 5.70 N 0. 6403 UL L9 0. 6565 G.5261 U 60k
5280 0. 6650 06430 G.5198 0. 6547 Lhu12 0. 6665
5.90 Coun2i 0,653 05315 0.6607 0.5562 Q. bhbl
5200 0. 4987 0. 6474 0.5470 C.b6624 0,57 11 Y YTl
610 0.5151 0, 8491 0.5622 0.6637 0850 U.6711
6.20 0.5310 0.6505 0.5TT2 G.6647 0.6003 U 6T 1D
£.40 0.5467 0.6517 0.5921 06654 G817 0.6723
a0 0.5621 0.6525 U 06T 0. 6658 YL 0.6724
6250 C.5712 0.6530 0.6211 Us 6658 0,6431 U 6722
6.60 0.5920 0.6532 0.6353% 06655 0.6570 G 6717
6.70 D.6065 0. 6531 0.6L43 0. 6650 0-6T0f G, 670V
.80 C.6207 0.6927 0.6631 0. 6541 0. 6B 3 06697
6.90 0.53u7 0.6521 G.b6761 0.6629 0.697F U.bb84
7.00 0.6u85 0.6512 0.694u1 0.661% G.Ti0Y 0. 6664
o 700 0,6619 0,650 0.7033 0.6597 G723 0. 664
7.20 C.6752 0.6UR6 ALY G.6aT1 G. 1463 05622
r.30 G.6881 06869 0, 7290 0. 6554 0. 7L9u G.6596
7.u0 0.7609 0.6050 G.7u15 0.6928 NI UL 6567
7,50 0.7133 0.6u28 G.7538 0. 56500 U ZTh G b530
7.60 0.725%6 G.6404 G.7659 0.6470 0. T86 4 0.6502
1.70 07476 0.6377 0.7778 06437 0TI 0. bbb
7.80 0.7493 0.63L9 D) U.ou01 G865 0. 6u2s
7.90 0,7604 0,6318 0.8008 U.6368 L.820s 0. 63AT
B.00 0.7721 0.5285 0.8120 0.6320 .8320 0. 636k
8. 10 G.7831 0.6250 0.8230 0.6283 0.pu27 0, 6277
8.20 0.793% 0.6214 0.8347 0.6239 U.B535 Ue 6252
8.30 G.BOuS 0.6175 O.BUL 0.56193 Q8640 0. 6205
B.u0 0.6148 0.6135 08564 G.6lub U.BTU1 Unb 152
8.5 C.8249 0.6093 08643 05097 G881 0.409Y
Ba b0 0.83u7 0. 6089 U.8T81 0.6046 0. 5938 G. 60Ul
8.0 0.Bul? 0.6004 0,8636 0.5993 0.2035% 0. b 358
.80 0.8536 0.5957 0.8929 G- 5740 U-v125 FACEEY
8,90 G.B627 0.5909 G.901% 0. 55HY 0.9214 0, 5872
9,00 0.B716 0, 5860 V.9 t0e 0.5827 0.9302 G.58
9,10 GaBHOZ 0,580% §.9192 0,5770 PP ET1) 05750
9. 20 0. 8856 G.5757 G.92 65710 R 0.5687
9,30 U.8948 0.5704 0.9345 0.56%0 0. 954 0-5623
5.40 0.90u7 G.5650 FTEE 0.5589 0.962% G.9%50
§.50 G.9128 0.5596 0.9508 0.5527 0.970Y 0542
960 C.9138 0.5540 0.9581 0.546k C.9Tiz 0. 4426
9,70 09271 05483 L9651 Qg 5400 O, etk 0,335H
3. 60 0,934t U.5426 I 0.533% ELE] a 5290
990 09508 05348 (. 3785 G.5270 .99 7n 0.5471
10.00 D.9uTu 0.49310 D.9848 0.5205 T.u034 0.al52




MACH NUMBER 3,50 MALCH NUMBER 3,50 MACH MUMBER 3.50

WIDTH O LENGTH RATIQ £.2508 WIDTH Tg LENGTH RATIQ 0.5000 WIUTH TO LENGTH RATIO  0.74900
GEMERALTZED RADIATION RADTATION RAULATION HADIATION RADIATION RADTATION
FREQUENCY RESISTANCE REACTANCE HRESIsTANCE REACTANCE ReSISTANCE REACTANCE
0,10 —198153, 00600 0,011 ~99376.2998 0.0130 —64250.899y 0.0137
0.20 -2L521,2948 0.0223 =12310.6000 G.02480 -4207.0906G 0.0273
0.30 ~1229,1700 0.0334 -3614.5840 0.0390 —24U%. 7200 0. 0upw
0.40 -3021.9500 0.0445 15109860 0.0520 -1007. 3200 Ga 0544
0.50 ~1532,9800 GaGb586 —166.LB70 0.0658 =510.9900 0.0681
0.560 -878.88060 0.0667 ~%39,4400 U. 077y —292.9540 0.0817
0.70 —S4E. 2680 0.0777 =274, 1300 Q.0908 ~182.7510 0.0952
0.80 -363.8129 0.0888 —1R1.9010 0. 1037 -129.2640 0. 1487
£.90 ~253. 0680 0,097 ~126.5280 . E165 ~Bb.3L7y 6.122%
t.00 -182.7000 0.1107 —~931.3425 La1292 —b0.889y 0. 1354
1. 10 ~135.9220 0.121¢8 —6f.9518 0.1419 “45.29u9 U. 148/
1.20 -103.6580 0.1325 -51.81480 U. 1546 -34.5380 0.1620
1. 30 -80. 7132 0.1433 —40.3437 0.1672 —25.88171 0.1751
.40 -63.9641 0. ¥541 =31.96v1 0.1798 ~213.3027 G.1B8Z
1.50 =5, 4741 0.1648 =25,719% G923 -17.1451 0.2012 _
1.60 —43.971% 0.3754 —20.9662 G.204L =13.9845 C.214)
1.70 -34.621y 0, 1860 ~17.2890 0.2166 —11.5113 0.2269
1. 80 ~28.8530 841965 -1%.4019 0.2288 -9.58uY U.23906
1.20 ~2L, 25647 0.2070 —i4.1051 0.2508 —8.0514 0-2521
2.00 -20.5728 0.2173 -10.2562 0.2528 ~6.8173 G.2646
2. 10 -17.5702 0.2278 ~H.75:8 0.2686 ~9.842y 0.277y
220 -15.10u7 0.,2378 ~T.5157% 0,2763 ~4.98463 0.2892
2.30 -13.0627 0.2479 —0. 4%l 0.2879 -4.3013 G.3013
2.40 -11.3577 0.2580 ~5.6357 0.2994 -3.7284 0.3132
2.50 -9.%238 0.267¢ ~4.9152 0.3107 -3.2u457 0. 3250
2.460 -B.T09/ 0.2778 ~L.3045 0.3219 -2.8361 0.3367
- 2.70 ~71.6753 0.2875 -3.7835 0.3330 -2.4B62 V. 3442
2.80 ~ 4. TBHY 0.2971 -3.3384 G. 3439 —24 1855 0.3595
2.99 ~$6.0250 0.3067 =2.9505 0.35u7 -1.9256 9.3707
3.00 ~5.3636 0.3161 -2.46155 U.3553 ~1.69¢6 0.3847
3.10 —4.7481% U.3254 ~2.3234 0. 3758 -1.5021 0. 3926
3.20 —4.2852 Ga33u6 -2.0674 0,.3861 -1.3286 0.8032
3.30 ~3.8437 0.3u37 -l.8826 D.3962 ~t.1755 B.u154
.40 ~3.4547 0.3526 -1.643% D.4062 -1.0397F Qau2ug
3.50 -3.1107 0.36%5 —lalbol L28160 —0.9188 Oa U367
3.060 ~2.8053 0.3182 -l.3043 G.4256 -0.8106 O, 4hh
3.78 -2.5333 0.3788 —1.1654 0.4351 ~0.7135 Oab534
3.80 =2.29C1 4.3672 —1.0419 G.uly3 -D.6258 0. 4534
3.%0 ~2,0722 C.3955 —0.%279 0.4534 ~(. 5464 O U727
4. 00 —1.8742 Uau037 ~U.8248 0.ub23 —0.h7y2 G.481%
Lh.10 -1.5994 J.u4118 =0,7312 O.4740 ~0.5084 024908
4.20 —1.539% Qa7 -0.6u60 0.u795 -0. 341y Ga4@95
4.30 -1.3%u6 Qa2 7l —0.56481 0.4879 ~0.2925 U 5680
4.9 —-t.2628 0.435] . —0. 49067 Uab¥60 ~0.2413 0-5163
4.50 =1, 1427 0.5425 ~0.431} 0.563%9 “U. 193y 0. 5244
L. &0 -l.032% Delineg ~0.3707 0.5116 ~0.1u99 0.5522
4,7Q ~0.9323 0,457 =0,3147 05191 —0g VHEG Ha 5394
4. 80 -0.8399 0.Léh) -0.2628 0-5265 -0.0T0% U. 5472
4,90 -0.7548 0.u4710 ~0.2145 G.5334 ~0.0343 Up S5y
5. 06 ~QuabT64 04777 =0.1695 0540k -0.0004 0,561
S0 -0.6038 0.4843 -£.1273 Ha5u71 0.G3156 0.9651
5.20 -0.5366 O.kvQT7 —~U.0878 J.5538 0.061Yv U.9Tug
5,30 —QLUTu2 0.4970 ~0,0506 045599 J.0908 (Y- 141:
.40 -0.u181 0.5031 ~0.0196 0.565% 0.1180 U.5868
3+50 -0.3619 0,5090 U.,0175 U577 0.144] 3. 5924
5. 460 -0.3113 J.5148 G.0kby 0.5773 0.16%0 0. 59482
5270 —0,2639 0.5205 U.074/7 0.5827 0_1930 {1- 61335
.80 -0.2194 0.5259 UL 1071 0.5879 0-2160 G.56086
5.%0 -0. 1776 0.5312 U. 1341 0.592¢ 0.2381 0.6134
.00 ~C.1383 0.5364 Ua 1593 G.5976 0.2594 0. 6380
.10 -0.,1011 0,54k 0. 1847 0.6021 0.2500 U.6224
6.20 —0.0660 0.5442 2064 U.6065 0. 3000 0. 6265
6.30 ~0.0328 0.550¢9 U.2312 0.6105 $.3393 Q. 6304
be 0 -0.0013 0.555L 0.254%2 Q.61uy 0.3381 0. 6341
650 0,0287 0.5597 0.274y 0.6181 043564 Ua6375
b.60 0.0572 0.45639 0.2949 0.£215 0.3742 0. 6407
6.70 C.0B%L 0.5679 0.3148 0.62u7 0.3915 Us 636
680 0.1103 0.5718 U.3338 b.6278 0. 4084 0. bl
.90 0.1351 0.5¥55 £.3524 0.6306 0.4243 0. 6489
T7.00 J.1589 0.5790 Ua3T04 0.6337 O.ulk10 0.6511
7.19 6.1817 0.582y Ge3830 0.634%5 0.L568 0.6532
7.20 G.2036 0.5858 U.4050 0.6577 8.u723 0.6950
T.30 0.224p 0.5887 O.4217 06394 0.487Yy 0.6566
Tal0 [FRFITT 0.5918 G.u379 C.buly 0.5023 V. 657y
1.50 0.2641 Da5944 0.u537 D,4642¢9 U.5169 D.6591
Ta60 ¢.2832 0.5970 Oakév1 Uablbu3 G.5312 0. 6600
1,10 U.3014 05994 O.4B42 Ly blSu 0.54852 (. 6607
1.80 0.3190 0.6017 0.49489 Geblbh 0.55%0 V. 80612
.98 0.3360 0.6039 025138 0,6471 05726 0. 661y
8.00 0.3526 0. 6058 0.5215 Outfy 0. 5859 046618
8.19% U.3686 0.56077 0.5513 0.6480 U.5990 0.661L
He20 0.3841 D.6094 U.55u8 0.6482 O.6118 d.6611
8430 .3993 09,6109 C.56H1 O,6482 U 6245 U. 660%
8440 04140 0.6123 .58 Uebu4B80Q D.0369 0. 6598
8.50 Da4243 O.06138 4.5939 0.,6u476 0,632 U.£589
B. 860 Cabu22 D.6147 C.&6006L G.6471 G.6612 0. 5578
4.70 Jet 558 Qa6157 G.6187 U. 6464 D.6730 D.6569
8.80 Calov0 G.5165 Geb3u? Oatlibl U.bBLy 0. 6550
8.90 Q. 4820 0.6172 GabU25 0, 6L4Y 0.6961 U, 6533 _
?.00 D.u3y6 0.6178 Cab5U} 0.6u31 U 7074 G654y
Fxll 0,5067 0,6183 Gat645 Upebl |7 0,718y LaOUPY
¥.20 4.5190 0.6188 Usb767 O-6u02 D.T7293 GabLTZ
9230 (.5307 J0.6187 D.6878 0.6384 0.7400 Deb4n9
F.ud 0.5423 0.6188 Uab98u T.6366 0. T50% C. 64 2u
7250 Ge5535 O.6187 0.7059 D.6345 Os 1608 0. 6397
F.60 Ca56L8 D. 6185 CaTIv3 U.632u 0.770y 0. 6569
970 0,5754 06182 Q. 7299 0,630] 0. 7THED 05339
9.80 0.5880 G.6178 Ua 7394 D.6776 0.7908 0-6301
Y90 0.5963 C.6173 Cafuvz 0.6250 0,8002 G.6275
.00 C.606% U.61866 U.758y4 V.6223 0.5098 U.6240
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“MACH RUMBER 3.50 MACH NUMBER 3.90 MALH NUFMBEK 3450
_ WIDTH TO LENGTH RATL0 10000 WiDIH TO LENGTH RATIC 2.0000 WIOTH TQ LENSTH ATIO 4, C00%
GENERALLZED RADLATION RADIATION RADIATION RADIATLON RADIATION RAD LAY [ON
FREQUENCY RESISTANCE REAGTANCE RESISTANCE REACTANCE RESISTANCE ReALTANCE
.10 -u0688, 1997 0,0140 -248LL . 9Y 0.0144 -12422.0000 Ua Gib 7
0.20 ~6155,319% 0.0279 ~5677.6600 0.G289 ~1538.8500 0.02¢3
. 0.30 -1807,2900 0.0419 —903. 6050 0.0433 -451.8220 0, OlisG
0.40 ~755.5660 0.0558 “3TT.Tu20 60977 “TBR.ET50 0. 0586
0.50 -383.2420 00697 —191.6190 0.0720 —¥5.8075 0.0732
G- 60 Z219.7170 0.0835 109.8560 0. 0864 —Hu. 9251 0. 087
0.70 -137.0610 0,097k -68.5269 0. 1006 —34.2597 9. 1023
0.80 96, 2456 0.1111 U5, 46T 0.1 149 22.7290 01167
090 -£3.2577 0.1249 —31.6226 9,129} -15.8051 U.1312
1.00 Tu5.,6636 0.1585 —22.82u1 0. 1432 S1l.u0uy U. 1452
1. 10 33,9665 0.1521 16,9740 0.1572 —B.LTTT 041598
1. 20 25.8919 0.1657 ~12.9379 U T2 ~b.u517 . 1740
~ 1.30 -20.1589 0.1791 —10.0665 0.185] ~5.620% 0. 1821
T.u0 ~15.9696 0.1925 ~7.9698 C. 1969 T3.96%7 02021
1.50 -12.8428 0.2057 —6.4007 0.2126 —3. 184 22160
1.66 T10.L4636 0.2 489 —5.2123 0.2262 T2.5866 G.2293
1.70 -8,6225 0.2320 -4.2893 0.2397 -2.1226 G.2835
1.80 —7. 4763 0.2450 35636 0.2530 E Yy U.2571
1.90 -6.0252 8.2578 -2.98492 022663 —l.465% 02103
2.00 5.0978 0.2T05 ETRTY; 0. 2774 —1.22n G.2533
2.10 —4., 3426 0.2831 —2.1380 0.2924 ~1.035¢ 0.2976
2.20 Z3.7215 0.2956 ETIE 0,3052 —0.8157 0.5101
2.30 -3,2061 0.307¢ ~1.5833 0, 3179 -G TL17 Y. 5229
240 T2.7747 0.5201 13442 0. 3305 Z0.6290 0.3357
2.50 -2.u109 0.3321 ~1,1588 0. 3429 ~U.5327 G. 34472
2.60 S2.N049 0. 3440 10066 0.5551 “0.uB9Y 0. 3666
2.70 -1.8378 ©.3558 —0.85U8 0-36172 -0, 3782 0.3728
2.80 T1.6101 0.3673 20,7470 0.3790 “0.3154 0. 3647
2.90 -1.4131 0.3787 —0.6845 0.3907 ~0.2601 0. 3val
3.00 1.2 145 0. 3899 “0.5545 0,6023 ~0.2110 UL W08l
3.10 -1.0913 G.6019 -G.575]1 0.4136 -0 1471 0. 19V
3.20 —6.79590 0.4118 0.40b5 0.HZuT7 0. 127 0.u417
3.3 —(. 8419 0.4225 -0.3b16 0.4357 ~0.0915 0.uu22
T.40 ~0.7378 0. 4330 T0.2850 0.ub6s ~0. 0586 0. 4531
3.50 -0, bl 0.uu33 —0.2538 G-4569 -0.6283 0.u637
3.60 6.5613 0.4534 “0.1873 0. 4672 0. 0002 G.uu2
3.70 -0.u860 0.3832 -0, 1447 0. 4773 0.0252 0. uBUG
3.80 —0.3177 0.4729 ~5.1057 0.:872 0,650k 0. 574y
3,90 -0,3557 0.4825 -0.0696 0. 0969 0.0755 U.504
450 T0.2990 049156 ~6.0361 G.5064 G.0954 0.51%6
W, 10 —0.2470 0.5007 -0.0048 0.515% 011062 £.5229
4,20 ~0. 1990 0.5095 0.0240 0.5245 EY 0. 5420
u.30 -0, 1947 0.5181 0.0549 0.5332 0.1543 0. Sltin
Louo 6. 1136 0.5265 0.G780 0.5u17 Y EY U, 5k
4.50 —0.0753 0.53u6 0.1026 0.9500 0.1916 0.5576
%a 60 ~0.0395 0.54825 0.1261 05580 0.208% . 5657
470 -0, 0658 0.5502 0, 1bub 0.5657 0.22596 0.9(33
4. 80 0.0258 0.5576 0.1702 0.5732 02523 0.5810
%.90 0.9557 0.5649 0. 1909 0.5805 G.2584 0. 5483
5.00 0. 0841 0.5718 0.2109 U.5875 0.2743 0. 5% 54
5. 10 0.1110 0.5786 0.2302 0.5%u3 0. 2898 U. 8021
5.20 0. 1567 045851 ¢.2490 9.6008 0,305 0. 6086
5,30 01613 0.5913 0,2612 46070 02,3202 0p614%
5.40 0. 1688 0.5973 0.2850 0.6130 0.3351 0. 6209
5.50 0.207u 0.6031 0.3023 0.6187 0. 3498 0. 6266
5,60 £.2291 0.6086 G=3192 0.62L2 0. 3643 U. 6320
5.70 £.250% 0.6139 0.3358 G. 629 0.3787 Oa6472
5. 80 0.2T04 0. 6169 0.3521 0. 634y 0,392 0.6u21
5,90 0.2801 0.6337 0.3681 0.6391 0,407 . busE
6260 0.3092 0. 6282 G.3838 0.6435 0.u211 0.6512
6. 10 0.32717 0.632% 0.39492 0.6477 0.43450 9.6553
5.20 0.3458 0.636%5 LR 0.6516 TEE] 0. 4571
. e.30 0.3634 0.6403 04295 0.6542 0625 0.682¢
6. 40 0.3806 0.6439 TTE 0.6586 D-4761 0. 6660
6.59 0,397 0.64T2 0.4549 0.6618 G.4896 0.6691
660 0.4138 0.6503 G.u733 0. 66ub 0.5030 C.67168
670 0.4299 0.6531 0. 4875 0.6673 0.5164 0. 6744
5. B0 Couu57 0.6557 0.5016 0.6696 0-9296 0.67bb
6.90 0.4612 ©.6580 6.5155 0.6718 0.5427 0. 6786
7.00 0.u763 0.6601 0.5293 0.6736 0-555% 0. 6804
7210 0.4913 0.6620 G.5u29% 0,8752 05687 0. 6818
7. 20 0.505% 0.6636 0.5554 0.6766 0.5816 V. 6831
7.10 05203 0.6650 0.5697 0.6777 0.5943 0,681
7. 40 0.5345 0. 6662 0.5828 0.6766 0.6071 0. 6848
7.58 0,585 0.6671 8.595% 0,672 0.6196 0. 6653
7.60 0.58622 0.6678 06087 0.6796 0.6320 0. 6855
7.70 0.5757 0.6683 0.6215 0.6794 Q.bbbb G, 6855
7.80 0. 5690 0.6686 G.63u} 0.6T97 D.6560 0. 6853
7.90 06021 0.6687 G.4UE5 0.6194 0.6687 0. bbLg
g.00 0. 6151 0.6685 0. 6589 0. 6789 U 68U 0. 63U 1
5. 40 0.5278 0.66814 0.6710 G.6781 06926 0, 6831
8.20 0.6403 0.6615 06831 0.6777 0. 70uk U. 587U
8.30 0.6527 06667 0. 6949 €.6760 0-7161 0. 6804
4.ul 0.6648 0.6865T 07067 G.67u6 0.7276 0. 6790
8.50 0.6768 0,665 0.7183 0. 6730 0.7396 0.6172
8.60 0. 68686 0.6631 0.7297 C.6711 b. 7502 0-6751
8.70 G.7002 0.6615 GL T8I0 0.6691 0.761Y G, 6727
8.80 0.7116 0.6597 0.7521 0.5669 0723 . 6705
B.90 0.7229 06578 0.7631 0. b645 G.7832 0.667d
9.00 G. 7340 0. 6556 0.773% 0.6619 . T939 - 665U
9,10 0, Jung 0,6533 0,7844 G.65¢1 (a80uY 0, 6620
9.20 0.7556 0.6508 0.7951 0.6561 G814 0. 6381
9.30 07461 0.64H1 (.8044 0.6529 08240 D, 655k
9.40 0.7765 0.6453 U.B156 06496 0.5351 Ga b3 1
9.50 0.7867 0,623 0.8256 Cabibl 08450 0. 54
9.60 0.7967 0.6391 0.8354 V. 6425 . B54E 0. blh2
9-10 0. BUbb 0a0358 0,851 0. 63T 0L tibul Ua Gl
9.80 0.8162 0.6323 U.HouE G.b347 0.5738 0. 6357
9.90 0.B257 0. 6287 . 0,860 6.4306 0.6831 0. 6315
10.00 ¢.6350 0.6250 C.B731 0.6263 v-8v22 0, 6270
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MACH NUMBER 4,00 MACH NUMBER 4.00 MALH NUMEER  G.gn T
WIDIH TC LENGTH HATEQ  £.25G0 WIDTH TO LENGTH RATIC  G,5000 BIDTH TO LENGTH KATIC  Gu7ab
GENFRALIZED RADIATION RALIATION HADIATION RAUIATION RADIAL (DN HADIATION
FREQUENCY RESISTANCE REACTANCE RESISTANCE REACTANCE RESISTANCE REACTANCE
_ 0. 10 - 504540, 0000 0.gl101 -151770.0000 0.0115 —10180-000y UL 012G
0.20 -37687.8999 0.0202 -1B8L3,89vy 0.06230 -12562. 6000 0. 0739
0. 30 —1)091.2999 0.0302 —5545.6600 0. 0345 -36%T. 1100 Q. 034
0,40 —LanT. 3199 0-0ug3 -2323.6600 00459 1549, 1100 0. GL78 -
0.50 -2363.1300 0.0503 —1181.5600 C.0578 —767. 7080 0. 0597
0.60 ~1358. 1200 0. 060y ~679.0580 G. 0668 4527040 0. 0717
. 0.70 ~B49,3150 0.070 -434 ., 6560 0.6802 -283,1020 Qo U5 8%
0. 80 -58U, 9950 0,080k -282.0940 0.09i6 ~188. 3270 0. 0950
0,90 ~394,0170 0,0904 -197.0640 0.1030 -i31.3330 0.1072
1.00 ~269. 1980 0.1503 -142.5930 U.11L3 ~95. 058y 61170
1,10 —212.73%0 0.11907 —106.3630 0.1258 -70.9039 0-3307
1.20 ~162,8510 0.1201 ~H1.3321 0. 1368 ~5l L7015 0. 1628
1.30 -127.0210 0.1300 -63.5010 Q. 1480 a7, 3046 0. 1541
() -100,9530 G.1398 50 . 4655 0. 1592 —33.6362 0.165¢
_ 1,50 81,4701 0. 1496 ~4G.7223 0. 1703 ~27.139r 01772
(Y] 66,6266 0.15¢3 —33_29b4 0.1813 —2Z.1895 [SETT]
1.70 -55.1265 0. 1690 —21.5469 0,1923 -18.3937 G, 200
1,40 —u6.08LYy 0.1787 -235.0238 0.7032 15,3374 G.Z11L
1,90 -38.B307 0. 1883 19,4199 G241 ~12.933y 0.222¢
2.00 33,0734 C. 1978 -18.51u3 02249 ~10. 9945 0.2339
2.10 - 26,3432 0.2073 -l lkbT U, 2354 —9.ulbp 0.2450
2.20 24,452k 02567 17198y 0.2u62 TB. 4y 0.2561
2.30 ~21.2287 022261 - 16,582k 0.2568 ~7.0391 0.267y
2.40 ~18.5248 0.235k ~9.2300 0.2672 6. 1318 G.207%
2.50 ~16.2503 0.24%46 -4, 0902 0.2776 ~5.3701 0. 2886
2.60 “1u. 3206 0.2538 -T. 1230 C.2879 4. 7235 0.2993 -
2,70 —32.6758 0.2629 ~6.2972 0.2981 -4 1710 0. 3094
2.80 TTi.2630 0.2719 L. 5878 0. 3082 ~3.6961 0.320%
2,30 ~10.04k0 0.26806 —l, 9733 0.3182 ~3. 2857 0.3307
3,00 —8.9869 0.2897 ETETET 0. 3281 —2.9291 0. 340%
3.10 -8.0658 8.2985 -5.9798 G.3379 ~Z2atbta 0.351p
3.20 ~7.2598 0.3072 3573y 0.3676 -2.5uu6 0u3610
3.30 ~£.5515% 0.3158 -3.2192 0,3572 -2, 1840 g.370%
340 ~56.9267 0. 324s <2.90U0 U.3866 —1.89310 0.3807
3,50 -5.3736 0.3328 ~2,6198 0.3760 -1.701y 0. 3904
3,40 — 4. BHZY 0. 3417 -2.370% 0. 3852 ~1.5321 0. 3999
370 4,444 0,394 2,047y Q.3943 ~1.3820 0.u0Y3
180 —5.052 | 0.2576 BRI 04033 -1.2u62 0.4 185
3,90 -3. 7006 0. 3657 -1.7681 0.412) ~1.123y 04270
4.00 3. 3455 0.3736 -1.5060 0.4208 -1.013) C.utn6
4,10 -3,0994 0.3815 —1,4593 0,429y —0.9126 Lokl 5y
4,20 -Z. 8415 0.3493 —~1.3262 0.u379 ~0.8211 PETY
4,30 ~2.6078 0. 3969 ~1.,2051) D.uLs2 ~0.7376 U k620 _
4. 40 ~2.395) 0.40u5 - .09u% 0. 544 -0.6610 AT
4,50 -2.2G15 0.utlg -5,9933 O.k62n ~0.5906 04793
L. 60 Tz 02u7 0.4193 UL 9005 04703 -0 5258 0.ud73
4,70 -1,8629 D.4264 —GL.H]51 0.47H1 ~Qake58 8,4953
4. 80 —1.71yy 0.4336 ~0.7363 G.unsT -G 103 $.5030
4.90 -1.5780 UabliOb ~G.8635 0.493) -G, 3547 0.5148
5.00 ~1.4524 TR -0.5960 0.500L -0.3106 0.5181
_ YT -1.336% 8.u543 “0.5333 0.5076 -0. 3856 G525
5.20 -1.229% C.L60Y “U.4 750 0.5144 -0.2235 0.5325
5.30 —1.130] Q. u675 -0, 8205 Q.52 18 ~D.]B4D U549y
5.0 - 1. 0380 0.4739 ~U. 3696 0.5281 T GaSltz
5.50 -0.9523 0.4802 -, 3218 0.5347 -0. 1118 0.5528
5,640 -G.8776 0.u863 SG-2169 0.5410 -0.078s 0.5574
5.70 -G, 7982 D.u92y ~0p 2347 05472 -0 by Ve85 _
5.80 -0.72586 G.uv83 —G. 1949 0.5533 ~0.0170 G.5716
. §.90 ~0.6035 0.50u1 . 1572 0,55¢2 0.GilY Q.571 o
6.00 —0.602% 0.5698 ST 0. 5647 0.0387 G.h834
8,10 -0. 5452 0.5153 -0,0877 0.5705 : 0.0647 U. 588y
.20 —0.4913 0.5207 —0.0556 0.5759 0.UB%6 05942
630 -0.4405 0.5260 ~0,02kY 0581} U 1136 0.59vu
6240 —0.392% 0.5312 0-0053 0.5061 0.3366 [
o 6.50 ~{.3473 0.5362 0,0322 05910 0, 1587 0,403
6.60 —G.350uy 0.5611 0.0590 0-59598 G180 0.6140
6,70 ~0.2638 0.5459 0.0846 04,6003 £.2007 £.8165
6280 ~0.7252 0.5505 G.1092 06047 0.2207 0.86228
6,90 0. 18HO 0.5558 0.1329 0,6089 0.2401 0, 6269
7.00 Z0. 1537 0.5594 0. 1558 0.6130 G.258Y U. 6309
7.10 ~0.1205 0.5634 U.1774 0. 6169 0.2772 G 36
7.20 -C.0884 0.5677 0. 1990 0-62086 0.7950 0. 6382
7.30 -0.05%85 0.5717 U.2198 0a62u2 0,3323 0. 64186
740 ~0.0295 05755 0.2395 0.6275 0.3292 0-6aby
7.50 -0.0017 0.5792 U.258% 0.56307 0.3u57 0, 4479
7.60 0.0250 0.5828 U.2778 0.6338 0.3618 0 6508
7.70 0.0505 0.586% 0.2958 0.6367 C-3778 0. $535
7.80 0.0751 0. 5496 0.3136 0.639 a-3930 U. 6560
1,90 (.0988 €.5928 0.3308 0.6u19 0.4082 0. 46583
#. 00 U. 1214 0.5958 U.3u76 Gabui3 0.4230 0. 6604
B.10 0. 1436 0.5987 C.36u0 0. 6465 0.437Y 0. 6674
8.20 0. 1604 0,56015 0.3800 U, 6485 G.unls O.b6u2
8.30 @.1853 0.6042 0.3957 G4 850y 0. ub5 0-665%
Houl 0.2051 0.6067 Guatlp 620921 FRYTTS 066713
H.50 L2215 0.6091 G259 0-6337 G.u931 0.5686
8.60 0. 2429 C.E1IN PR Uty 1 0-5065 PRTET]
8.70 9.2610 0.6135 G 4549 0. 6563 0,516 0. 6706
#.80 C.2785 0.6155 G.ub90 0.6574 .5325 06714
#.90 0.2955 06374 0.u828 D, 6583 09,5652 Q6719
9.60 G.3121 0.6392 0.4963 0.6591 G.5577 0 6770
9,10 03282 0.6208 0,5096 Uy 6597 Ua 5700 Q.6724
9.20 G.3439 G.6223 0.5326 U.taU T 0.5822 V.6727
9,30 Ca 3591 0.6237 U.535u 0. 6608 U594 1 Q. 6727
.50 0.37L0 0.6250 FCTYE] 0.6606 0.56059 0. 8724
9,50 Q. 3885 0.6261 0.56L3 0.6606 06075 0.6720
9.50 G 4027 D.82T1 0.5724 U660 £.6290 UL 6T15
9. 70 Qb 150 U, 6280 Gu5HuY Ut 0a65803 U 8708
7.89 C.x301 0.6288 05961 0.6397 0.6514 V6700
9.90 0.Lu33 0. 6295 0.6076 0.6%91 C.0624 0. 869U
10.00 Coube2 G.0301 U610 U.8581 0.6732 0. 6678
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MACH NUMBER 4,00 MACH WUMBER 500 MACH NUMBER  Wa0C

. WlUTH 50 LEMNGTH RATIO 1.0000 WIDTH TD 1ENGTH RATI0 2.0C000 wliTh L6 LENSTH wAT1Y L. GUGH
GENERALIZED RACLATIQN RAUIATION RADIATION WALTATION RAULATION RADIAT[ON
FREQUENCY RESISTANCE REACTANCE RESISTANLE REACTANCE HESISTANCE wEAC TANCE
_ 0,10 —75885.0396 0.0122 -379u2.50900 0.0126 S1ET1-299h 0.0127
0.20 -942t.9700 C.0244 47 10,9900 0.56251 - 23554904 0-025%5
_ 0.30 ~2772,8300 0.0366 ~1386.4200 0.0306 -693.207U U138
0.40 -1161.8300 0.0u88 ~580.7 140 0. 0502 ~29C L. uh60 0. 0907
0.5U -590.7810 0.0609 -295.3690 G.0627 — 47,6930 0.Gb3e
D.00 -339.5270 0.0731 -164.7610 0.C75%2 -Bh,Gf86 G. 0762
0.70 -212,3250 G.0852 ~106. 1600 U, LH76 -593.017] U, 084
0.80 - 14 $.2430 0.0973 ~70.6150 y. 100! -34%.3053 0. b5
0.90 -98,4973 0,1093 49,2040 0. 1429 AP IRL) Go ) lbY
1.00 -71.2909 0.1213 -35.6327 0. 1248 —|7.61a2 0. 12066
1. 10 -53, 1745 0.1333 ~-26.5801% 0.1301 -43.20833 0. 1390
1.20 -:40.6578 0.1452 ~20. 3207 Ua 49U ~10.14921 0. 1315
be 30 ~%1,7u09 015711 -15.8608 G. 1618 -7.92086 Ua 1634
[T -25.2218 0.1689 ~12.59%6 0.1737 -b.2888 0. 1762
1.50 —20.3483 0.1807 -10.1514 0.1858 —5.Gh72 Ua el
1.60 ~16.6348 0.1923 -4.3027 0.1978 -u. 1464 0. 2008
.78 —13.7571 0.2040 ~6.8621 0.2099 -3.4u7 0.2127
1.40 -11.8938 0.2355 -5. 7284 0.2217 -2+ 8458 0,227
1.90 -9.46895 0.2270 ~4.8243 0.2335 —2.3917 C.230f
2.00 -8.23b8 0.2384 ~4, 0947 0.2u52 -2.C287 Y. 2LB6
2.10 ~7.0uB5 §.2u97 -3,u9%h 0.2548 -1.72u5 Ga 260k
2.20 -6.0722 B.2610 -3.0048 0.2680 -1.4772 0.2720
2.34 ~5.2614 0.2721 -2.6010 0.2778 —1.2108 0.2436
2.40 -4.5827 0.2832 -2.2990 0.291) -1.0972 0.2751
2.50 ~u.0101 Q.29u1 -4, 2700 0.3024 -0.¥500 G 3089
2.60 -3.5237 0.3050 ~V.7741 £.3135 -0.825% LT
2.70 —3.107y G.3157 -1.5133 0.32u5 0. 716U 0.3287
2.80 -2.7503% 0.326% -1.33)5 C. 3554 -D.6221 Ua 3400
2.90 —2,4L0Y 0,3369 ~1,1738 0,3462 -0.5502 0.3507
3.00 -2.1719 0.3473 -1.0361 0. 35869 ~U.ubB2 0.3617
3. 00 ~1,9368 Q.3576 -0.9153 U.3675 -g.4U4> U. 3724
3.20 ~1.7303 0.3578 ~G.8087 0. 3779 —0.34TY (. 3427
3.30 -1.5480 0,3778 ~0a71k1 4.3882 00,2912 V. 3944
3.0 —1.3866 0.3478 -0.6299 0.3%083 ~0,291% 0. 40630
3,50 —1.2u29 0.3276 —U.554G 0.u0H3 —$.2102 0.4137
3. 60 —1.11uk 0.4072 EUNTET-E) C.u182 -0a 1725 C.u23i
3.70 -0.9993 0.ul6T -0.4251 0. L2180 -0.1361 V. 4336
3.80 —0.8955 0.4261 —U. 3694 0.L375 -0. 1064 0. i 32
3,90 -0.8018 0.5454 -0.3146 0. LT -0.07700 Q. 528
u. g0 —0. 7147 D.LULS -g.2721 FTECE ~0.0h%y Gebt22
10 -0.6393 Q.453u -U,22%3 0,L659% ~Q.(2h3 Qah71s
4,29 ~0.5686 C.u622 -0.18v8 0L Thy -0.000u 0. BHOu
u. 30 -0.5038 G.u708 -~0.1532 0,4432 0.0222 0. ub23
[T —{ebln2 0.4793 R 0.47238 0.G435 0. 8780
4,50 -0.3893 0. LB77 —0,0872 0.4%003 0. 06349 D, 5044
4.60 -0.3384 G.L¥58 -0.0574 0.5086 UL 0832 05150
4,70 -0,2912 0,5039 ~0,0223 0,0167 CelUlf Q.9232
u.B0 —G.2uT3 0.5117 -0.0027 0.52u7 .39y 0.5512
5.90 -0.2082 0.519% 0.0224 G.9325 0. 14610 0.534
5.00 -0.1678 0.5269 0.0ub3 0.45401 0.193% Du5467
5.10 -0.1314 0.53%2 0.06%0 Ou.5uié Ga 1694 U. 5942
5.20 -0.0978 O.5u41k 0.0908 O.5%5u48 B.l891 0.5619
%30 ~0,0651 0,5u084 0,1117 0,561% 02004 0.565¢
5.40 -~ (. 0354 0.5552 G.1318 0.5688 0.2153 YEY
5,50 -0.0065 0.5619 G, 1511 Ua5(55 0.2299 $.5823
5.60 0.020% 0. 5684 G. 1698 0.5820 0-2ub2 (. 588y
95,74 Q.0570 045747 L, iBT% Q. 5884 0.2583 Ua5452
5.80 0.0720 U.5808 C.205%4 G. 59459 0.2121 0. 6014
5.99 0.0959 0.5867 0.2225 0. 6005 La2850 V. 6074
6.00 Ca1189 0.5%25 0.2391 06062 Ua299¢ Ua b3l
5410 Ca1u10 06,5980 0.2553 U.6118 G.33249 L. 6167
6.20 0. 1623 C. 6034 0.2712 0.6472 U.3256 Gab2u1
6,30 0.16828 0.6086 g.2861 Ua 6224 CG.3360 0. 6293
640 t.2027 0.6138 0.3019 G.H27L 0.3915 Ue 6343
6450 0.2220 0,6185 G.3168 0.6422 03683 0. 6340
6.60 0.7408 0,6231 Ga33i5 U.6368 0.3769 0.6 40
6.70 0.2588 0,6276 U, 3s59 .62 0.3895 Y. buHY
6.80 C.2765 0.6318 0.3601 Ve G454 GLully Ba 6922
6.90 0.2937 G.635% GL37ul 0. 6494 Qaklb3 Ua 6962
7.00 0.3105 0.6398 0.3879 0.6532 C.L2065 C. 699y
7. 10 043269 0. 6435 0.kQ1% 0.6569 G.uibh 0s 6633
T.20 D.3430 0,447 Uali 149 0. 6603 Cabibuy 06667
7.30 0.3587 0,650 0.4252 0.6635 G ub2Y 00,6781
T.40 0.3740 0.56535 [NTEE] (e 6665 GLuTh? Ve 6T 30
7.50 0.38%1 0,6565 O,4543 Ua 069 0,u860 0. 6759
T.60 0a4039 0.4593 0.4671 0.6720 Uatob7 Gab7Bh
7.70 D.k1B% C.6619 0.u798 00,6745 0,5105 0, 680y
7.80 0.4328 D.66U3 tau92h 0.6767 0.9222 . 682y
7.90 0.Lus 0.6465 0.5048 U, 6788 C.b338 0, hHRY
4.00 Q. 4607 D. 6685 0.5172 0.6806 U.5L5u 0. 6867
8.140 0. 4743 0.6704 00,5294 U.5823 05578 G.63H3
#.20 Q.u877 0.6721 0.5415 D.4838 [P GabBv(l
8. 34 0.5009 0.6735 0:5935 O.54851 Cu4l¥h 0, 69C7
B.40 0.5139 0.6749 G.5654 0.6862 FEELAR GaG 717
4.50 0.526T G.6760 0.5172 0,687 U602y 0.6327
8,50 0.5394 0.4769 L.5808 0.6379 G.6335 U. 6733
8.70 0.551% 0, 6777 G.6004 0.6884 0.6246 Q. 6938
8.80 0.5602 0.6783 G.6118 0. 6688 0.6357 Ua 680
8.90 C.5760 0.6788 G.t6232 0.6820 Uublibd 0. 6941
9.08 0.58684 0.6790 Vst 3tk 0.6890 G.65T5 Dabb¥L0
9. 0 056002 Q.6121 0,656 UL 6488 UabbE3 RubP3L
2.20 0.6119 0.6790 0.69%66 0. 6485 G.HT90 U. 6932
930 C.623% 0,6788 0.46616 Q. 6880 0.58%6 Uebv23
.40 0.6349 0.6TBY U.bTBL 0.6873 G.700! Ua b9 17
9,50 Q. bub2 0.677H L6891 Dl bHbL G.71Ub 0,620
9.60 0.b573 0.6T71 U.6927 D.685U 0.r20v 0. 6875
9. 70 06683 0.6162 00,7104 O, b2 D.73312 Q. 6984
9.80 6771 0.L6751 0.7206 0, 6828 G.7uly FACEEL
2.90 0.6898 0.6739 ¢.7309 0.6813 0,754 0. 6050
10.00 0.T00L C.6725% Gufhil GabT96 0. T6by 0.6831
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MALH NUMBER 4,50 MACH NUMBER 4,50 MACH NUMBER 4.50

WIDTH TO LENGTH RATIO  0.2500 WIDTH TC LENGTH RATIO 0.5000 WIDTH TO LENGFH RATIO  0.7500
GENERAL[ZED RADTATION RAGIATICON RACIATION RAOIAT[ON RADIAT{ON RADEATION
FREQUENCY RESISTANCE REAGCTANCE RESISTANCE REALTANCE RESISTANCE REACTANCE
010 -438866.0000 0.0092 -219443. 0000 0.0103 ~145295.5000 c.0107
6.20 ~Eu575. 199/ 0.0184 ~Z7287.0999 0.0206 18191, 3997 0.0213
0.39 - 16085.299% 0.0276 —8042.6249 9.0309 -5381.7500 0.032¢
0.40 —6750. 1660 0.0367 -3375.0800 0.0411 -2250,0500 0. 0426
0.50 —-3437.7500 20,0459 ~1718.8700 0.051L ~11%5.9100 9.0532
0.60 —1978.8200 0.0551 —9B9.u 110 0.Us1T —659. 6060 0.0637
0.70 —1239.4600 0.0642 -619.7260 0.071% -413. 1490 G. 0745
0. 80 ~425.8610 0.0734 -4 12,9280 0.082§ -275.28%0 0.0850
0.90 ~576,8820 0,0825 -288.8340 a,0923 —192.2890 0. 0954
1.00 —41B.2530 0.0916 —209.1220 0. 1025 —139.4120 0.1061
1,10 -312.5150 0, 1006 -156.2520 0.1126 —1Gu. 1640 0. 1566
1.20 ~239.3B70 0. 1097 ~119.68/0 0.1228 —79.7870 0. 1271
1.30 -187.2370 0, 1187 -93.6112 0.1329 -62.4025 0.1376
1240 —Yu9.07uQ 0.1277 ~T4. 5262 0,7429 “H9, 61T 0. 1480
1.50 - 120,590 0.1367 -804 297 0. 1529 ~46.159% 0.1583
1.46 —98,7509 0.1456 ~49,3597 C. 1629 -32.6984 91681
1.70 -B1,8497 0.1586 40,9121 0.1728 -27.2663 0. 1789
1.80 ~&8.553¢ 0. 1634 —3n.2627 0. 1627 —22.8323 0.1892
1.90 -57.9u9¢ 0.1723 ~28.959] 0.1926 -19.2955 0. 19v4
2.00 49,3927 2.183 1 24,6768 0.2024 ~16.4408 0-209%
2.10 -42.4138 0.1898 -21.187¢ 0.2121 -4, 5122 0.2194
2.20 ~35.6676 0.1985 <18.3126 0.2218 127943 0.2296
2,30 ~31.89L9 0.2072 15,9243 0.2315 -10.6004 0.2395
Z.40 TZ71.8992 0-2158 —13.9245 T.2410 ~V.2662 0.2494G
2.50 -2%.5297 D.2244 -12.237s 0.2506 -8, 1402 0.2593
2.60 21,6690 6.2329 10,8051 0.2600 ~7. 1838 0.2690
2,70 -19.2252 9.2uly -9.5809 0.2694 -6.3662 0.2187
2.80 7.1257 b.2u%8 —B.5268 0.2787 —5.6632 0.2863
2.90 -15.3122 0.2582 -Te6197 0. 2H80 ~5.0555 0.297¢
3.00 ~13.738C D.2465 ~6.8301 v.2971 —W.527% C.307%
3,10 - 12,3652 0.27u7 -6, 141! 0. 3062 ~%. D664 0. 3157
3.20 —T\.i627 0.2829 -5.5372 0.3153 -3.6621 0.32640
3.30 -10.1051 0.2911 -5.0057 03242 -3.3059 D.3353
360 ~9.1715 0.2991 45361 0.3331 -2.9910 0. 3444
3.50 -8.3441 0.3071 —h.1194 G.3619 —2.T114 0.3535
3,60 —7.4086 C.3150 3. TuB? 0.3506 —2.4623% 0. 3624
3.70 -5.9524 0.3229 ~3.4178 0.3592 -2.2398 0-3711
3.80 —6.4653 0.3307 REVEFTT] 0.3677 ~2.03%4 0. 3800
3.90 ~5,8384 0.3384 -2.8546 0.3761 ~1.85600 G. 3887
4.0G ~5.3642 0.3460 TZ.6143 C.384% -1.6977 0.3973
4.10 -4.9363 0.3536 -2,3971 053927 ~1,5507 0.4057
4. 20 ~4.5493 0.3611 ~2.2003 0.400v ~1.4173 0.4tk
4. 30 -4.1983 0,3645 -2.0214 0.5089 -1.2957 0. b22y
440 ~3.8792 0.3758 “1.8484 0.4169 ENTIT) 0. 4305
4250 ~3,5885 0, 3831 -1.7095% VL4247 -1.0832 D.u386
4. 60 -3.3231 6.3902 “1.5732 0.4324 ~0.990U G LLas
4. 70 -3.0802 0,3973 —)auby2 0. 4401 D 9042 0.4543
T <2.8574 0.40L3 ~1.35332 CobluTéh -D.B250 0.4620
4,90 ~2.6531 D.4112 ~1.2272 §.5550 ~0,7519 0,169
5.00 24647 0.4180 11293 0.4623 “0.684) 0.4771
5.10 -2,2913 0.b2%B -1.0337 0,4695 -0.8211 0. 4BYS
5.20 -2.1340 04314 ~0.9544 06786 —L.5625 04937
5,30 -1.9827 0.4 380 ~0.8765 0.4836 05077 Q.u988
5.40 —1.8452 C.ulby —0,8037 0,4905 ~0.6566 0.5054
5.50 -1.71176 0.4508 -0.735% 0. 4972 -0, 404 0,512
5.60 -1.598¢ 0.L571 —0.6724 0.5038 -0.363s 0.5494
5.7¢ —1.u88% 0.4632 ~0.6130 0.9103 ~0,3213 . 0.9260._ _
5.80 ~1.3853 0.1693 -(.5573 0.5147 ~0.2813 G. 5325
5,90 - 1. 2690 0.4753 ~D.5049 0.5230 -C.2u35 0.5388
£.00 1. 1989 D.4812 0. U556 0.5291 -0.2078 0.5u51
5.10 ~1.114y 0.4870 -0.4091 0.5351 -0.1740 0.5511
6.20 ~1.0353 0.4927 ~0.3651 0.5410 —0-14tg 0.5571
6.30 ~0. 9607 0.4982 -0.3234 0.5%68 -0 111 025629
&.40 —0.8909 0.5037 —0.28k1 0.5524 -0.0819 D.5686
6.50 -0.8250 £.5091 -0.25547 0.5579 -0, 054 ©.5742
6260 ~0.7628 0.514% ~0.2111 0.5633 —0.0272 0.579¢
5,70 -0.7040 0.5195 6. 1772 0.5685 -0.0018 0.5859
6.80 —0.648Y4 0.5246 —0. 1449 0.5¢36 0.0229 0.5900
6,90 -0,5958 0.5296 -0, 7140 0.57B4 00466 025950
7.00 —0.5459 0.53u4 —U.0B45 0.5835 0.0693 0-5999
7,10 0,498 0.5392 ~3.0562 0.5882 0,093 0.6046
7.20 —C.u%36 0.5438 =0.0290 0.5928 0.1125 0. 4091
7.30 ~C.4 108 0.5483 -0,0029 0.5973 D. 1330 0-5136
7.40 -0.3700 0.5528 0.0222 0.6016 T.1529 C.6177
7.50 -0,3311 0.5571 0.0La3 0.6058 0,172 0.6220
T.60 0,294 0.5613 0.0696 0.6099 0-1908 0. 6260
7.70 ~0.2585 0.5654 0.0921 0.6138 0.2490 09,6299
7.80 ~0.2245 0.5694 U.1139 05178 0.2266 [EET)
7.90 -0.1920 0.573% C.1349 0.6212 U.2439 u. 6372
8.00 ~0.1408 0.5771 G.1553 0.6248 0.2606 0. 6507
8. 10 -0,1308 0.5807 0.175% 0.6281 0.2770 0.6uL0
8.20 o 1021 0.58u3 0.1942 0.63t0 C.2%30 6. 6471
8.30 -0.07uY 0.5877 6.2129 0.6345 03087 0, 6501
B LD -0.0678 0.5911 0.2310 0.6375 023240 0.6530
8.50 -0,0221 0.59u3 0.2u87 0.6403 0.3389 U. 6557
8.60 0.0026 0.597u 0.265% 0.6431 0. 3536 0. 6583
4.7 00285 0.600h 0.2827 0.6456 9.3680 0. 6657
8.80 [T 0.6033 0.2990 0.6481 0.3822 0. 6430
8.90 0.6719 0.6061 0.3150 0e 6504 G.3961 0.6652
9.00 0.0935 0.4088 G.3307 06526 0.4097 0.6672
9.10 Gg 8145 0.5113 043459 0. 6546 Y EL] 0. 5630
9.20 G, 1347 0.6138 0.3609 0.6565 0.4363 0. 4TC8
9.30 GaiSbl 05182 0.3756 0.6583 04493 G 6724
950 C.1735 D.618x 0.389v 0.6600 G.L620 0.673%
9.50 01921 0.6205 0.404D 0.8615 S kTlt 0,651
7.40 0.2101 0.6226 .18 0.6629 0.4uT0 0.6763
9-70 0.2277 0.6245 0.4313 LTS 0,499 0. 6773
9.80 G.2548 0.6263 O.akls 0.6652 G.5112 0. 6782
9.90 0.26t4 0.6280 04577 8.6662 0.5231 0. 6790
10. 00 C.2776 0.56296 6.u705 U.6471 0.534y 0-6796
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MACH NUMBER L4.50 MACH NUMBER %.50 MACH NMUMBER  4.50

WIDTH TG LENGTH RATIO 1.008C WIDTH 0O LENGIH RATIO 2.0000 NIDTH TO_LENGYH RAVIQ %.C00L

GENERA) 1ZED RADIATION RADLATION RADLIATIGON RADTATION RADIATION RADIATION
FREQUENCY RESISTANCE REACTANCE RESTSTANCE REACTANCE ReSISTANCE REACTANCE
0.10 -109721. 0000 0.0108 ~54H60.6997 0.0111 —2 7430, 3977 0.0113
0.20 ~136L3.6000 0.0217 —-6B21.T800 0.0222 -3 10, BYGU 0. 0225
0.30 —u021.3100 0.0325 -2010,6600 0.0333 - 100%. 3300 C.U338
G bl ~16B7.5400 0.0433 ~-B43.7690 0. 045 -u21.8880 G 0us0
0.50 -B859.4350 C.05u2 -u24.7160 0,0555 -21u.8570 0.0%62
.60 -49u. 70LO 0.08650 ~247.3500 0.0666 -1235,6740 G. 067y
0.70 -30%.8610 0.0757 ~154,9260 0.0777 ~TT.4620 0. 0786
0.80 ~200.5610 0.0865 ~103.2280 0.0887 -51.61150 0. 0894
0.90 - 144.2150 0.0973 -72.1040 0.0997 —36.0u8% 0. 1002
1. 00 ~104.5570 0.1080 -57.2749 g.1107 —-246.3325 0.1128
E. 10 -78.1207 0.1186 -39.0550 01216 —19.5221 0. 1231
1.20 ~59.8371 0.1293 -29.9122 0.1326 -l eud7 G. 1342
1.30 ~Lbb. 7981 0.139% -23.3916 0. 1435 —11.5883 O. 1452
1,40 ~37.2554 0.1505 -i8.6191 0.1543 -9.3009 0, 1962
1.50 =30, 1149 0.1610 -15,0475 0.1651 ~T.5138 01671
1.60 24,6683 g.1715 -12.322¢% 0.31759 ~6. k501 4. 11860
V.10 -20.L4L433 0.1820 —10.2089 0.1866 -5.0917 0. IHBY
1.80 -17.1371 0. 1924 -H.5443 0. 1972 ~4.2579 0. 1998
_ 1.9 —14.64637 0.2027 —7.216C $.2078 =3.5921 0.2104
2.00 -12.3218 0.2130 -6. 1434 0.2184 ~35.4u541 U.2210
2.10 -§0.5745 0.,2233 ~5,2679 0.2289% ~2.6146 0.2316
2+20 ~9.1351 0.2335 —L.5u6k 0.2393 -2.2524 G.2ug2
2. 30 -7.9390 0.2538 —3.9u064 0.24%6 -1.9501 0.2527
2.40 6. 9371 0.2538 EEIL L1 0.2599 -1.6965 G.263%1
2.50 ~6.0%915 0.2636 -3.0145 0.2702 -1.4820 B2 T34
2480 -5.3731 0.2735 ~2.6571 0.2803 -1.299} 0.2837
2.70 —4. 7588 0.2830 —2.3ud7 0.290L -1.3422 0.2339
2.80 —4,230L 0.2932 -2.0812 0. 3004 -1.0066 0. 30u0
4290 -3, 7734 g.3829 ~1,8503 0.3103 —0.6487 0,3140
3.G0 ~3.37561 0.3125 —tabuyl 03201 -0. 7457 G. 3200
_ 3.0 -3.0291 0.3220 ~1.L730 0.3299 -0.6950 U. 3348
3.20 -2.72u5 0.331L -1.3181 0.3395 -G.6149 0. 3436
3.30 —2. 4560 0.3u08 —1.1812 03491 -0.54306 U, 3532
3okl -2.214% 0.3501% =1.05986 0. 3566 ~DaubB02 G. 3028
3.50 -2.,0013 0.3592 -0.9912 0.3679 -0.4231 G.3723
3. 80 -1.8190 0.3083 -0.85%1 G. 3772 ~0.3717 0.3817
3.70 -1.6505 0.3773 ~0.7669 0.386L ~0.3250 0. 3909
3.80 -1.u991 0.3862 -0.6881 0.3955 -0.282¢6 0. %001
3.9U —-1.3627 0.3950 -0.6168 0,40uL —0.2438 0. 4091
4.00 -1.2394 0.4037 —U.5519 0.4133 ~D.2082 0. 184
4.10 ~1, 1275 0.u%23 0. b927 0,220 —0.1753 0,269
4.20 ~1,0254 0.5207 -0.%385 §.4307 L R 0. 4357
430 -0.9329 0.u291 -0.3887 0.u4392 ~0. 1160 C.buY43
440 —0.B4B0 0.4374 —-U.3428 OLulbT6 ~0.0%02 O.a527
L. 50 -0.7700 0.L455 -0.3003 0.4559 —0., 0654 Q. 5611
460 -0.56%83 0.u45%35 -0.2609 0.4641 -0.0u21 04594
4. 70 ~0.6322 0.L615 —.2242 Qete]21 ~0.02013 Q.ul{s
h.B0O -0.5710 0.4692 ~Ua 1B J.%801 8.0007 0. 4y55
4.9 ~0.51u42 G.u769 -0. 1578 0.u879 0.0205 G.UJ3u
5.00 -0.u5615 G, uBu5 ~0. 1276 G.uPho 0.0394 05011
5.10 —Q.8123 0.L4%19 -0.09%2 b,5031 0.0574 D, 5087
5.20 —CQ.366% Dau9e2 -0.0723% Q5105 Q.07%8 0.5h1462
S5y 38 ~Q,3234 0. 5004 -0.0u68 0.59118 0.0915 0.5239
S.40 -0.2836 0.513% -0.0226 0.925%0C 0. 1075 0.5307
5.5Q ~0.2450 0-5204 0.000k 0.5320 0.,1231 .537%
5.40 -{.2092 0.5272 0.0224 0.5389 0.1382 e.5uuf
S5 70 . —~0.175% 0.5338 0.0435 0,5u5b Dal92% G.5515
5.80 -Ga 1433 0.5u04 0.06357 0.5522 0.1672 0. 55981
5.%0 -0.1429 0.54548 0.0831 D.55B17 0. 1811 O 5647
6.00 -0.084Q 0.5530 t.1019 D.5650 0. 1948 0.5710
5y 10 -0.0564 0.559%2 0.1200 G.5712 0.2081 §.5772
6.20 -0.03¢01 9.5652 0.137% 0.5772 0.2212 0.5833
_ 4,30 -0.004% 0.5710 01544 0.5831 Q.2381 05892
4.40 f.0192 0.5767 0.1709 0.5889 0.2465 045950
6.50 0.0u2% 0.5823 0,18/70 0.59u5 0,2592 (. 600G
6.40 0.006u7T 4.5877 0.2026 0.6000 0.2715 0. 60561
8. 70 G.0B62 0.5930 0.2178 0.6053 0.283f 0.6114
b.80 0. 106% 0.5982 0.2327 g.el0k La2957 0,660
6.90 0. 1269 0.8032 G,2473 0.6154 0,3076 0.6216
T.00G Gu 1443 0.6080 0.2610 0.56203 U. 3193 O. 6264
7..10 3. 1650 0.6127 0.275 06250 0,330 V. 6441
T.20 0.1833 G.6173 Ue2B94 0.6296 0.3425 Gu 6357
7.30 0.2019 0.6217 $.3029 0,56340 0.3539 0.6401
T.10 0.2182 0.4260 0.31463 C.06382 0.35653 O-b4L3
.50 0.2350 0,6302 G.3294 O.6u2d 0.3765 0, 5484
7.60 G.2514 0.6341 0.3423 0. bub3 0.3877 0. 6523
T.7C (2674 0.6380 0.3550 046301 0.,3989 0, 56561
7.80 0.2830 0.6417 0.3676 0.6537 08099 0. 6597
.30 6.2%83 Qa6U52 0.3800 0.,6972 0,204 0,6632
8.060 D.3133 C.b486 0.3923 0. 6605 0.4314 O. 6864
. B. 10 0.3280 0.6519 WA E R 0, 6631 LY 0.66%96
8.20 0.3k24 0, 4950 0.4165 Ca 66T Labasd U.6726
8,30 0.3565 0.6579 D, 42684 0.6636 Q.ubL3 U 6755
g.40 0.3704 0. 6607 O.uuCl 0.6723 C.4r>u G.bT8E
8,50 0.3841 0.6634 D.4518 0.67u49 0. 4B56 0,6807
860 0.3975 0.6659 G.u4633 0.6773 04962 G.6830
8.70 0.u107 G. 86683 D.bT4B D.6796 0.5060 U, 6892
8.80 G.u237 0.6705 La.u851 0.4817 Ja.5173 0.6u873
B.90 C.L366 0.6726 0,4973 J.6836 0.59271 0, 892
?.00 Culileg2 0.6745 0.50485 G. 6854 0.53%81 0. 6307
2. 10 Qa7 0.6763 Uab5i96 0.6871 0,.5485 0. 6925
9.20 0.8740 0.6779 G.5305 0.6880 0.5588 Q. 6959
9.30 C.u861 0.6794 0,514 0. 6899 0.56%0 Tp 699
Fau0 0.u981 0.6807 U.5522 0.6911 D.5792 0.6763
G.50 0.509% 0.46819 G.562% 0.6927 0,524 0.6973
P60 9.521¢6 0.6830 U.5T735 0.6931 V9995 0. 6941
970 £:0332 0.,683% Da58%1 D.6938 08095 L ALY
7.80 0.5uu4b O.6B847 J.5%u5 0.6745 C.819% 0. 6993
P20 0.5558 O.6054 06049 Q. 6949 D,6294 G 6997
10.40¢ 0.567T0 C.6859 B.6152 Da6752 0.6393 0. 6999
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MACH NUMBER 5,00 MACH N'\.j""HEK 5. 00 MALH NUMHER 5,00

WLETH TG LENGTH RATIO (0.2500 WIDTH 1C LENGIH AATIG 01,5000 ALD0H S0 LENGIm alTIC 0. 850u
GENERALIJED RAGIATION RACIATION RADJATION RAGTAJLON RADIATION RADLATION
FREQUENCY RESISTANCE REACTANCE KESISTANCE REACTANCE RESISTANGE ReACTANCE
6.30 -65G8606,0000 G. 008y —30430u, 0060 0.0093 —202876.0000 0. 0094
0.20 —75757,7994 0.0169 —3T8TH.HYIY G.0186 ~25252.5%%y 0.0492
e 0.30 -22352,399y 0,0253 -11174.2000 0.0260 — {50410y G- G2EY
[ -9330.1399 0.0337 -L695.069% 0.0373 -3130.0500 0,033y
0.50 -4 787, 579Y C.0u22 ~2393.6%00 V. Ukbb - 1595.7900 G- 0sBy
0.60 -27598,6800 U.0508 ~1479.34u0 0.055% - 1%, 5600 0. 0576
0.15 ~1729.8200 0.0590 b4 . 9090 0. 0651 —576. 6050 0. 0672
G B0 ~1193,8¢00 U.0674 ~5T6.9350 0.07uk ~38L.6200 0.0708
0.90 -806.9050 0.0758 ~403.4500 0,0437 ~26H. 964G 0.08863
1.00 ~585.6B850 0.08i1 -292.8390 0.092¢% ~ 1952280 0.0958
1.0 ~u3H, 11860 0.0925 -219.0550 0.302} —1h6. 0360 U Tusd
1.26 -335.9460 0.1508 -167.98480 0.1113 ~-111.9890 Uu b lby
1.30 ~263,1000 0,109 -131.5440 0. 1209 ~bl.6322 Galzud
1.40 =209, 7220 0.1174 -104,8540 G. 1296 -69. 8980 G. 1337
1.4¢ - 169. 754y 0.1257 -Bu.B68H ;s 1388 —56.5734 C. 1431
1. 60 - 139.2470 0.1339 —67.6146 Qalu?9 B ETEY] v 1525
1. 70 -114.56%0 0,422 —H7.77hy 0. 1569 ~ 36845094 U 1510
t.80 ~96.9170 0. 1504 -uB.uniy 0.1659 -32.2905 G 1731
1.90 -82.0299 0. 1585 -41.0023 Q.17u9 -27.426Y4 G- 146GY
2.00 — 70,0074 0. 1667 -3L.98%4 0.183% -23.35111 0. 1897
2,10 ~6C. 1951 01748 -30G.0821 0.1428 ~2U.0LhY 0. b388
2.20 ~52.1078 0.182%9 -25.0379 G.2047 -17.3u73 U. 20680
2.30 -45.36893 0.1709 ~22.6161 0.2106 -15.165%1 .2171
2.40 -39.758Y 0.1969 -19.85%3 0.2194 ~13.2261 0.2262
2.50 ~35.,0072 U.2069 -37.4814 0.2281 —1i. 6400 0.23552
2.60 -30.9702 0.2149 ~15.4615 0.2368 -10.29%8% Ua 2642
. 2.70 ~27.5121 0.2228 —13.73u1 D.2455 -9.13%2 0.253%1
2. 80 —25.5520 0.23506 -12.2487 0.2541 ~Ba lufs 02619
2.90 —21.9874 0236y -10,9644 0.2627 —7.29%01 0.2704
3,00 -19.7596 0.2u62 ~-v.84db 0.2712 ~6.5L0Y 0.2795
_ 3. 19 ~17.8155 0.,2539 —8.87ky U. 2794 -5, 5941 0.2862
3.20 16,1118 C.2618 -4.02C3 0.2860 -5.423% 0.2968
1.30 =J4.6121 0.2693% ~T.2b84 Q. 2964 —4.4205 0. 3054
.50 -15,247Th 0.2768 ~6.6038 G.30L7 -4 3759 IR
1.56 -12.1129 0.28u44 LA LY G:3129 —3.9814 0. 3224
3,60 —11.0681 G291 =~5.u8%5 0-3210 ~3.06297 G. 4308
3.70 -10.1356 0.2v93 =5.0208 0.32v1 -3,3154 0.3391
3.80 -7.3008 0.3067 “L.600? 0.3372 -3.0343 G.3473
3.90 85514 0.3140 -4,2236 D. 3451 -2.7810 0= 3554
L. 0U ~7.87065 0.3213 ~3.483¢6 0.3530 -2.59%78 0.35636
4,10 -7.287u 0.328% -3.576u 0,3608 -2.3u61 0.3016
4,20 -6a 7162 0.3354 —4.7981 0.36846 -2.158¢ U. 37596
i, 30 —8.2162 0,3427 -3.0453 0,3763 —1.9863% U. 3874
b4y ~5.7616 0.35498 -2.8152 0.3839 -1.4334 De 3942
4,50 —9.3473 0.3547 =2.6052 D.39)4 ~1.69¢1 0.4029
b, 60 —U.969] 0.3636 -2.4131 0.3988 —1.%611 0.L D6
L. 70 -, 623U 0, 3705 =2,2371 0.4062 —1,4518 O.4181
4,80 ~u.3057 0D.3772 ~Z2.0754 TR ETY ~ta332u . 0256
4, 90 —4.0162 0.383% -1.9266 0.4207 -~1.2367 G U333y
5.00 -3.746C 0.3%06 —1.7894 D.b278 -1. 137} 0.buBe
5. 10 -3,4988 Oa3372 —1.8626 V4349 ~4.050% G.h#fu
5.20 -32.2704 UL U037 —1.58452 C.lLb iy -0.9707 C.u5ué
5:.30 ~3.05%4 0.l4101 ~l.u36Y D, ubi? ~0. 8954 Q.Ltls
5,40 ~2.8635 Cub 1oy -1,3353 0.4555 ~0.8258 05665
5.50 -2. 6824 0.4227 —1.2412 0 U622 -0. 7600 .5u75%3
9. 60 -2.45138 D.u289 -1.15%5 O.Lb88 -0.7000 0, k521
Seld —2.34h6b 0.%341 ~1.0716 Da4753 . ~0.6u3) 0,837
5.89 -2,2106 (TSR -0.9950 Gouat? -0.5897 [NTTEF
5.90 -2.07u41 g.uu471 —0.9242 UeupH1 ~G.5395 Ga5617
6.0U ~lah 66 0.54530 ~G.E99Y 0. 49u3 —Gah923 8. 9084
6.18 -1.8273 0. u5H9 0. 7926 0,500 Y Da.5143
6.20 ~-1.715% D.usbs —U.7330 0.5065 -D.4C5% 0.5204
ba30 ~1.6106 U.u4703 ~0.6769 0,5]24 ~0. 3857 4. 5265
b.40 -1.912% Bub759 ~0-6239 0.5143 -0.3277 0.5324
6.50 ~1.4194 Q.u814 —0.5738 0.52u0 -0.292¢ 9.5343
T6.60 -1.3321 0.4368 -0.526u 0.5297 ~0.2571 FRETT
b.T0 -1.2499 0.4922 -0.u81% 00,5352 —0.2253 0. 5194
6,80 -1a1723 0.UG7u ~0.,u388 0.45407 —0. 1943 0.5541
6,99 -1.06%48¢% 0.5026 ~0,3982 Ua5u61 -0, 1407 0.56049
F.00 -1.0295 0.5077 —Ua 3576 Ua5513 “0. 1363 0. 5658
7.10 =0, 9634 0.5127 -043228 0.5965 ~0.,1091 0.5710
T.20 —0.9015 0.5176 -0.2877 Uabs15 -0.0831 0.5761
7-30 -G BL2Y 0.5225 ~0.2541 Cabbb6k -0, 055y 0.5811
7.40 -0.7863 0.5272 ~4.2220 0.5713 ~0.033% 0. 5860
7.50 -0.7329 0.5319 -0.1%13 0.5760 ~C.0l10f 0.5967
T.6U -0, 6829 0.%36% -L.1618 0.5406 0.uil7 0.5953
1.170 ~U.6336 0.5u09 ~G. 1354 U,585] G.0333% 0,599
7. 80 -0.5474 0.5u53 -G. 1062 0.5896 O.USLy V. 60k 3
7.90 —G.5433 0.5u97 ~0,.0800 0.5%39 Y. L7hu 0, 6086
B. 0O -0.501) 0.543% ~0.0547 FPEYEN [T G128
8.1u -0. 4608 0.5%80 —G.G30k 0,602} G.1131 G. 6162
8.20 -0.U4222 0.5620 -G, 0069 0.6061 0.131% G. 5208
H.30 -0.3851 0.5660 0.0158 Uab100 Gy llvs U.bzu?
B.40 L. 396 0.969Y 0.0378 0.6138 L1870 V. b2 8y
8.50 —0.315s 0.5736 0.0551 0.6174 0. 1640 0.6320
B.60 -C.72828 0.5773 0.0794 0,6207 U. 2006 .6395
8.70 -0.25%3 0. 580% U.0998 0.6244 02168 D, 6389
8.80 -g.2210 0. 58404 G. 1193 0.6277 G.2327 0.6u21
8. 90 R PR AL 0,5878 0. 1352 0. 6309 [N 0.645%
9.00 -C. 1636 05611 V. 15066 0. 6340 U.2633 Q. 6583
9.10 —0.1364 0,523 CGolZu9 0.6470 0.2781 0.6912
9.20 ~(.1102 0,597 "I 0.6399 0.29206 0. 6540
9. 30 —C0. 084y 0.6005 Ga2Ca9 0.6427 U, 3068 'Y 1Y
9.L0 -U.0603 U, 6034 La.22%4 U.6653 L. 3200 0.6993
9.50 —0.0366 0.6063 L.2ulf Y6479 0,335 0.6l 7
9.60 -0.0136 0.6090 L.250% FEGE 0. 344U T
g. 70 0.0087 CL6117 Ue2741 Uasb%28 Ded012 Q8563
9.80 0.0303 0,6143 La.2882 Y] V.37u2 GubbBY
9.90 C.0513 0.6167 023031 V6320 0.387y G.&7Gh
10.00 c.ui? 0.6191 U318 L. 6590 0. 3496 Q.56723
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MACH NUMBER  5.00 MACH =UMBER  w.0C TTMALH NUMpgE<  5.00

WIGTH T¢ LENGTH RATIC 1.0CG0 WIUTH T4 LENGTH RATIC /.6G0G AIDTH TO EENGTH raTIG  U.000:
GENERALLZED RADTAT [ON HADTATID rARIATICN RAGIATION RACTATLON RALDIATION
FRECUENCY RESTSTANCE REAGC TANCE RESTSTANCE ReaCtanct YeS1STANCE HEALTANCE
0.1C -1452152.00600 Q.469d —F60TH. 0236 C.GI60 —35038.0000 U014
Ga2C — 18937, 399y (PR RR ] —yLaY . T200 0.0200 4348500 u,0zLz
G. 30 —5588. 1100 0.02%3 -2794.,0500 U.G2 79 -1397.0300 - Usus
Q0.0 -234T.5300 U.U3%0 -1173.7T00 J.0399 9468850 0. 0uus
0.54 =136, B400 0.0488 —598.0210 D, G99 —29%.210u Q. ball
0.60 —68V. 56690 0.0585 =344 ,5330 0.0598 -172.8150 [P
_ 0. 7C -432.4530 0,0682 —216.22590 0. 0698 ~1og. 1114 G.UTLY
J.80 -28E. 464U D07y -4, 2400 G.UfIT -{2-1126 G.Cute
. G.90 -201. 7220 0.0876 =106, 6580 G.0u96 —50.4262 L. Db
1.00 —1us, 4160 G.0273 ~73.2040 D.U¥?5 — 362090 ( G.lG0a
1.10 -10%,. 523U 0. 1069 ~54.7573 G. V034 —éf 3Tk us 1 lus
1.20 —-H3.988Y n.1i66 ~hlL.9BIL D.1172 -20.9894 e 1205
1. 30 -65. 7661 . 1782 -32.8771 G 1290 —iba. 4324 Q. P36L
1.40 -52.0200 G.1357 ~26.20%1 Get3a8 = 13,0246 [EFR LV
_ 1. 5U —42. 4265 O, §u53% -21.2033 Gl 1ub6 =10.594 7 [P ] VTS
1.69 ~3uaT¥H3 0. 1544 17,3901 0. 1953 ~H.6360 . 15G0
1.70 ~28.,BTT0 GeloUd -lu.u2g3 U, 1640 - 7.20u0 Lo 169
.80 24,2122 G 1737 ~12.09a7 N 1176 6. 035y 4, 1176
_ 1.90 ~20,uBH4 0, 1831 -10.2315 V. 1872 -5,1031 0. 1873
2.00 -17.4808 9. 1925 -H.7203% Q. 1968 —i. Su9l Uu 1990
2.10 -15.0256 Y2009 -T.4973 0.200U -%.733/ 0, 203s
2.20 -13,0028 Ve2153% -b. 4800 G.21598 -3.2251 L.z21eé
2.30 ~11.3196 U.2204 -5.6413 0.2253 -2.h021 U.2271
2.40 ~4. 9095 06.22%946 -4.9346 0.23u7 ~Z.4h{y U.2372
2.50 -4.71%0 0.2387 -4,3377 0.2uu40 -2.4u70 o 2l
2.60 -7.7072 0.2478 ~3.8300 0.253%3 -l.89iu G. 2501
.70 -6.BulT 0.2559 -3.3954 b.2626 ~1.46723 0. 2654
2.80 -6.0971 0.2659 -j.0212 Qaelit -1.u5343 Uuiui
2.90 =5. 530 Ba27u8 —2.6973 0.280% ~1.3194 0.2837
2.00 ~4.8930 0.28537 —Z 4143 0.289% ~1.1764 Ga293u
3.1y -4, 403 Q.2925 -2, 16486 0.29u9 -t.0514 G.3021
3.20 -3.9T4T 0.3012 ~le9513 Ua 307Y -0.940Y 0.3112
3,30 -3.5%6% 0. 309% ~ 1, 7606 M. 3567 “U.sudi 0.3201
3.L0 -3.20620 d.3186 -1.5711 G-4799 —U. 7947 Ue 5290
3.50 —2.9649 0.3271 1. 402 0. 5343 ~Ua 6T lF 0,337y
3.40 -2.70C2 0.3350 ~1.305%4% U. 3029 -0.0G82 0. 3ube
3.70 -2.4634 0.3u49 —l.1841¢ 0,3515 -0.9453 0435957
3.80 -2.250Q0% 0. 352% -1.T60 0, 3000 —U. 488 Ua 3644
3.90 -2.05%7 0,3607 ~0.9778 U, 3685 —U.436/ La 3723
4.00 -1.8871 0.368% ~G.8889 g-3768 -G. 35894 0-3dCs
4.10 ~1.7309 0.3(70 ~4.,804% J.3851 ~Ug Jubog U S591
L4e20 - 1.58790 0.3851 —{. T35 0. 3933 -0.307e 0. 3974
U, 30 -1.4598 0.3930 ~Ulb6T1 Qab0ll4 -U.2¥Ly LabliS6
.40 -1.3620 0.4009 ~0.604 U.-b02U =~ 73700 o.ui 37
_ 4450 -1.23u1 0, 4087 -0.5u85 Ue il ~G.20ha U421/
460 -1. 4351 [AUR -1 ~0.u961 Ua 4252 —tia 17866 d.429a
Lo 70 ~1,0u4u1 Qaulbl —G L FT 0,330 et LS O 4815
L.80 ~G.9603 G.431e ~G.u027 (VTR o) ~0. 1239 G452
4.90 -0.8828 0,431 ~0.360Y% Va3 ~0. 099+ O lhzy
5.00 -0.8310 Gablbh -U.3219 Uekh5B —LB.OTTS Gt Gy
5. 10 -0.Thhs 0.u4537 —U, 2854 Valits32 —0., 0557 Lo U Ty
9.20 -G.6826 Daué0y -0.2512 DalT0Y -G.C350 UL 752
5. 34 -Q.6204 0. 4680 —0gp 2191 yaufv —Gauloy (o b825
5.4l -G.5710 0.b 750 =, 1859 0.b4348 L6022 0. ubBY6
5.50 -0.5206 0.u81Y gL 1603 g.uv18 UGl Y. b6l
5.60 ~U.u733 0.4887 —$. 1333 T.uwn? G.C3oeB 0. 3U 36
5. 70 =0.425Y Qo Lvhh —0.,10756 Ue904%5 0,330 Oe510%
5.80 -G.3u71 0.5020 -0.0832 0.5122 Gatlesl [V -2 g
5340 -0a3477 0.5085 —1.0600 0.918f U UBEY G.5254
6. 00 -C.3105 0.5149 -u.(378 U.52%2 G. v Ua 9304
b 10 —t.2752 0.5212 —U.0166 D.5310 U, 112 Ua 9300
§.20 -Q.2ull 0.527L4 VL0038 Ua9379 U. 1266 3.54 31
6.30 -0.2301 0.5335 0,023y U.5u40 UL 140t U, 5034
.00 —0a 174 0.5395 U.0u22 f.95061 LG 1537 Ua 5544
.50 ~C.1510 0.5L54 0,060 U.5560 0. 1481 Jo.5614
b. 60 -0.1235 0.5511 p.0779 0.551B U785 Baubls
4. 10 -0.0972 0.5568 G.,0949 D,56186 . 130U Ba5f74
4. 80 -0.0720 0.5523 0.1113 O.9f32 0.204y 0.5T60
64908 -C 0479 0.5678 U.1273 U.57HE 0.21449 0,584
T.00 -0.02u8 0.5731 Uolu2a Uan8u0 UL 2200 0. 9843
T« 0 -0.0023 0.5783 0.:5H80 0. 9893 U, 2581 [V LY
T.20 C.0192 0.59834 04727 Gaovil . 2490 Uuoaw i
7.34 0.0LO0 0.548% U. 18171 0,539y Ua 2608 V. 60y 4
Tolu C.0601 0.54¥33 G.2012 O.o0u3 Ba2l17 6048
71.50 g.079¢6 0.5981 u.2130 0., 60%1 U, guzd Uablls
T.60 C.0984 g.s6027 0.2285 D.613/ 0.2935 U.61¥93
1.70 Ga1)ef L.6G72 0.2417 V6183 0.3042 Y. 6230
7.840 G 130y 0.6117 V2547 Gat221 0. 3lud D.b2B2
T.90 0.1816 0.56160 Ua2bih V6270 0,325 0.6325
a.00 o168y 0.6201 0.2800 V.6312 G- 3358 U-b3617
4. 10 0. 1848 0.62u2 Q2924 0.6352 0. 3u62 Q. b0y
8.20 C.2008 0.62682 G.30u6 0.83v2 Ue 3he 0. bubf
B.30 0.2163 0.6320 U.3166 Ga6u30 O.3667 1T 5
G.u0 0.2316 0.6357 0-3284 C.tutl G-3T63 Q. 6H72
8.50 C.2465 0.6393 03401 0.6502 G. 3870 (.51 14
8. 64 Ca2611 0.6L28 0.3517 D.6537 G.3970 0. 6%%1
8.70 D275 Dablé] C.3631 0.4570 0. LOTU Ua 6624
8.80 0.2894 0.6u9L U378y 0.06502 D414 L.bhub
8.90 C,3031 0.6525 0.3B56 0.6633 G.h2649 0. 6458
2.00 G. 31686 0.65%5 0,3967 D.65662 Q-ud67 U.6738
¥. 10 0,3299 Q6084 QaliGYd 0:6690 Calilbd D bfuy
9.20 0. 3430 0.6611 Ualkldy 0.6717 Bad5062 LT
%30 Ua 3554 U. 6638 0.4242 D.£7L3 D.lbol __D.oTP
Poll C.3684 0.b663 G.4399 0.6764 Q.hT5e e batu
F 54 Coe 3809 D687 J.u505 UubTyl G.ul94 C.0B43
Y60 0.3932 J.6710 Babtdy 0.6813 UakOun Gu6Bob
4. 10 0.u053 D.6731 L u?ld Q. 6830 0.5048 ty baHG
9.80 0.u172 0.6722 G.uBIT7 G.6853 O.5139 Ua 6404
.90 Q. 4290 0.6771 Qebt9 J.65872 U.5234 0. 6927
10,00 C.ubis 0.5678Y Ua.htel U.hB89 Jaoded Ueb3d
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MACH NUMBER 5,50 MACH NUMBEX 5.50 THACH NUMBER 5.50

WIUTH TO LENGTH RATIO 0.2500 WIDTH O LENGTH RATIO 0.5000 WIDTH 70 LENSTH RATIU  G. 7500
— o o= U LENGTH RATID QL7500

GENERALIZED RADJATION RAGIATJON RAGIATION HALGITATION RAULATION RADIATION
FREGUENCY RESISTANCE REACFANCE RESISTANCE REACTANCE RESISTANCE REACTANCE
0.10 -B16526.0000 0.0U78 ~40826u4.0000 0. 00895 —272176.0000 0. 0084
0. 20 ~103716.0060 0.0158 -50858.0000 0.0170 -33905,29938 U075
0. 30 -30034.2998 0.023y —15017.2000 0.0256 —310011.3993 0.0263
0.0 -12627. 00060 0.0312 -6313.4800 0.03u1 -L208.9B00 0.0350
0.580 ~bUlg. 5900 0.0389 =3221.2900 0.0u26 ~2147.5304 0.0438
Q.60 =3715.3600 0.0467 —1857.6900 0.0511 -1248. 4600 0,052%
0.70 ~2331,5500 0.054% ~1£65.7700 0.0596 -177. 161y 0. 0812
0.80 - 1956, LBLY 0.0623 ~TlE.2000 0. 0680 =518.8250 0.0700
0,90 —1089.3200 0, 0700 ~54%,65%0 0.0765 -3563.1050 0.0787
1.00 ~7191.31%0 8.0777 =395.6540 0. 0850 -263.7670 B. 0874
1.10 =592,419G 0.085% —296.2060 0.0934 =197_u680 0.09060
1.20 —454.6910 0.0932 -227.3410 0. 1018 -i151.5580 0. 1067
1.30 =356, 3490 0, F00% -178.1700 0,1102 -118.7760 0.1133
t.u0 -284.2890 0. 1086 -tuz.13%0 0. T1d8 -¥u.75586 0. 1220
1.50 =230, 3008 0, 1142 —115, 1460 U. 1270 —-16.7597 0.1306
1. 60 —189.0780 0.1239 ~Ph, 5519 Ua 1353 —63.0163 0. 1392
1,70 -157.0620 0.1315 - 18,5229 0. 1437 ~52.3431 O, turr
i.80 ~131.8290 0.139 =605.9051 0.1%20 =h3.9305 0. 1562
.90 ~111.6780 Qalbof —25. 4286 Ge1602 37,2121 Us 1648
2.00 -95.3958 C. 1543 “Li. 6864 U. 1685 -31.7833 01732
2410 -BZ.0998 0.1618 —41,0372 G 1767 —27.3u9%7 O. ¥41/
2.20 =7k, 1381 0. 1498 —35.5542 0.18u9 ~23.56942 6. 1v01
2. 30 —62,0220 0.176¢% -30.9958 0. 1931 —20.6538 0. 1985
240 ~54.3803 0.1843 -27. 1736 0.2012 -18.1044 0. 2068
2.50 47,9279 U.1718 -23.9461 G.2093 —15.952] 0.2151
2.60 “k2.4y3] 0.17¢2 -21.2022 0.2174 ~E. 1219 0.2234
2. 10 =34.7519 0.2066 -15.8551 Ua2¢54 =12.5562 0.2317
2.80 -33.7165 0.213¢ =16.835% 0.233L -1i.2090 023599
2,90 —30.2268 0.2212 =15, 0894 Uyflll -10.38438 G. 2480
3.00 —27.193y 0.2285 -15.5713 G292 -%.0304 2.29861
3.10 —24.5459 0.2358 ~12.2456 0.2571 ~B. 1855 B-26u2
3.20 -22.2239 0.25%30 ~11.0828 0. 2649 ~Ta3691 0.2722
3.30 =20. 17194 0.2501 -10.0588 0.2727 ~6.6853 0. 2802
3.0 ~18.3724 0.2573 ~¥.1535 02804 -6. 0804 b.2842
3.50 ~16.7699 Cedbtl ~8,3503 Oe gl =9,5u437 02961
3.60 ~ 154 335 0.2714 ~T.4351 0.20458 -5.0656 0. 3039
3.70 - 14,0700 0.2785 —6.9963 0. 3030 bl 9% 2,110 0.3117
3.80 =12.9294 0.2854 —6.4234 0.3109 ~4.25455 Ue 319
3.320 ~11.90u?9 0.2924 =5.,9026 0.3184 -3.9112 0. 3272
L.00 —F0.9823 02993 ~5.4k61 0.3258 -3.6008 Ja33u7
4.1 ~10, 1433 C.3081 ~bs 027k G.3332 =3,3201 0, 3423
L.20 -%.3951 0.3129 “hLENE] Q. 5406 —3.0657 0.3u94
4y 30 ~B8. 7104 0.3197 ~4.3036 0.3478 —2.8340 0. 35¢2
L.uo -8.0884 0.326h0 —3.9%01 0. 3551 =2.0240 0. 36ub
4. 50 —7.5213 0.3330 =3.70L1 0.3622 -2.4317 G.3720
.10 =-7.0033 0.3396 —3.u427 G.38693 ~2.2558 V3792
4,70 —5.5292 Da3ué2 -3,2042 G, 376U —2.0945 0, 386y
4.80 —6.0908 0.3527 -2.9833 $.3834 =1.9442 043938
4. 90 ~5.6954 0.3591 =2.781t U. 3903 -¥. 8097 0.4007
5.00 -5.3280 0.35655 -2.5vu8 0.3971 - 16838 U077
5. 10 —L.9893 D.3719 -2,4228 0.4039 ~1.5674 O, 4jus
5.20 ~L4.6766 0.3782 -2.2638 G107 ~l.b5es U.b215
5,30 =4, 3875 0,36880 ~2.1165 Ou4173 =1a359% 0.4283
Sal0 ~ba¥196 0.3904 -1.97y8 0.4239 -1.2665 0.4350
2459 ~3.8712 0.3967 ~1.8527 O 4300 =1. 1799 H,0417
Se60 —3.Huty 0.4024 —1.7345 0.4369 =1.0992 G U483
S5t _ ~3.4297 0, 4088 =le 0242 D-uu33 ~1.0237. (o hSba
5.8 =3.2257 [P A -T.5213 V.un9s =0.9531 0-h612
5. 90 -3.0392 0.%206 ~1.4250 De%558 ~0.8870 D. hts76
6,00 —-2.86u9 0. 4264 ~t.3349 D.bs20 ~U. 8249 0,473
ba 10 -2.7020 0.u4322 —1.2504 0.4681 “0.7565 0.4801
.20 ~2.5L94 0.u3tr9 =1.1710 Q.u7uyl =0.7115 O.ubsz
6.30 ~2. 4064 0,435 —1.0964 0.45801 —0,65%7 Ge 922
b.ul ~2.2722 G.lkyor -1.0261 Q. bESY -0.6107 D82
£e50 —2. tLs0 Q4548 -0, 2594 Q4917 bl e -1 1Y) e &0U |
6. 60 ~2.0274 0.45601 -0.8973 04975 -0.5206 Ua 5099
b. 70 —1.8157 04654 -0.8342 0,5031 —0. 65790 G, 5156
6.80 ~1.B8103 Galiay ~0.7822 U.50858 -U.u599 Ua2213
.90 —1.718% C.4760 —0.7297 D541 Q. 401y Qg 5260
7.40 —i.6170 0.4812 “L.o78¢ 0.5195 ~0.3662 0-5323
7.10 ~i.5282 0.L863 ~lU.6311 0.52u48 —0.3321 0.5377
T.24 —labiyyz 0.4913 -0.5857 0.5301 ~0.299% G. 5440
7. 30 ~1.35645 0.u963 ~. 524 0.5352 —U.26B4 D.5u82
[0 ~1.2890 0.5012 ~G.5032 O.5u03 -0.2388 0.5534
. 7.50 -1.217%3 §.5060 —0.4818 0.5u453 -0.21900 Us 5584
7.60 =1, 1493 0.5107 ~Gul242 Ga9502 -0.1820 U. 4563y
1.70 -1.0843 0.5)15L -0.3883 U.5550 ~0, 1562 8.5682
T.80 =1.022¢ 0.5200 -0.3533 G.5597 ~0.130% P 5734
7.90 -0.9638 Ga92ub =U.3209% a6kl -0,106% Qs0F77
8.00 -0.%078 0.5290 -0.2892 05690 -0.0830 0. 5823
de 10 —~0.8543 0a5334 —0.2588 Jubh7 34 -0,060% Ou 5865
8.20 ~0.8031 0.5377 ~0.2296 d.5f78 ~0-0384 0.5912
.30 ~Je74L3 0.5420 -0,2015 U,582) ~Q.017¢ Oa 5955
B. 40 =6.7075 0.5u62 ~Ca17u4 0.5863 0.04833 0.5v97
B.50 —0.86627 0.5503 ~Ga14d3 025905 0.0232 0. 6059
8. 60 —0.61398 0.5543 -0.1231 Da5945 0.0u25 U607
8.70 —0.5786 0.5582 =6.0987 U.5984 0,86)2 2.6118
8.80 ~0.5391 0.5621 =0.0752 0.6023 0.0734 G.6l%7
8.50 =0.501) 0.5659 =G.0524 0. 6081 0.0972 Ua 6194
¥.00 -0.u646 0.5498 -0.0303 0.8097 O.3luy 0.6234
9. 10 04299 0,5732 ~0. 0057 Ladi33 0,132 D 5267
9. 20 -0.3956 0.5768 C.01i8 0.6168 01476 0. 64301

9. 30 ~0.3630 J.5803 0.0320 0,6202 Cal63p6 Dab335 _
P40 -0.3316 0.5837 G.0515 0.6235 0.17¢92 0.6368
.50 ~G.3013 0.587¢ U.0706 Ua6267 01945 Gy 6400
L] -0.2720 0.5%03 u. 0841 G.6299 D209 U.b435]
9.70 rCa2U3F Os5%3u Gu1CYD UebH429 0a2241] Qeéuol]
?.840 -G.21863 0.5%65 O 1247 U.6359 0.2384 0.6090
F.74 ~U. 1898 8.5996 Ua1U19 U.63587 $.2525 Ge 6508
V1o.00 . —U. 1642 D.6025 V. 1586 D.6815 0.2862 0. 6545
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MACH NUMBER

5.50 o

“MACH NUMBER

5,50

MACH NUMBER 6.50

o WiDTH TO LENGTH RATIO_ 1.0000 WIDTH 1O _LENGTH RATJO Z.0000 WIDTH TO LENGTH RATIG_ 4.000L
GENERAL [ ZED RADIATION RAGIATION RADIATION RADIATION RADLATION HADLATION
FREQUENCY RESISTANCE REACTANCE RESISTANCE REACTANCE RESISTANCE REACTANGE
0. 40 -204132.0000 0.008% ~102086.,0000 0, 0091 -51633. 0000 0. 0092
0.20 —251429.0000 6.0178 —32714.5000 0.0181 Z6397.2u00 IEE
0.30 - 7506. 5800 0.0266 —3754.2900 0.9272 - 18771440 0.0275
050 <3156, 7400 0.0355 1575.3700 0.0362 —789. 18U G.0366
0.50 —1616.6500 0,08u4 -805,3230 0.0453 —LU2. 8610 Y. 0u57
0.60 “§26.8040 0.0532 TLok.L210 0.0543 T732.2090 NEYE]
__ Q.7U -582,B650 0.0621 -291.4410 0.003 ~185. {190 0. 0640
.80 23849, 1180 0.0709 Z194.5570 0.0725 S9T.2761 U073
G. 90 -212,3270 0.0798 -136,1610 0.0yl -68.0743 U.0B22
1.00 Z197.8240 0.0486 -58.9092 0,090 Zuw.usyr G.0913
1,10 146, 1000 D.097h ~7L.0u63 §.0993 —37.0191 U 10G3
V.20 13,6660 0. 1061 56.8270 0o \UB3 —79.6 10k 0. 1074
1.30 -89.0799 0. 1149 b, 5351 0.1172 —22.2627 G. 118
1,46 71,0639 0.1236 -35.5263% 0.1262 17.7575 0. 1274
1.50 -57.5655 0.1324 ~28.7768 0.1351 Iy 3R1Y  _ 0.1368
1. 60 “uT.2585 0. th11 Z23.6219 0.1439 “11.5036 0. 1454
1.70 39,2531 0. 1497 ~19.6182 0.3528 -9,8U06d Ul 1563
1.80 T3z.9u32 01580 T16.8623 0.1616 TR.2218 0. 1632
1.90 -27.9039 0. 15670 -13.9u16 5.1704 —6-96LN 0.1721
2.00 —23.8317 0.1756 11,9043 0.1791 ECSETY T 0. 1809
2,18 —20.505¢% 0.1842 ~10.2u03 0.1879 -5.1085 0. 1897
2.20 37,7637 01927 —B.BGTY D. 1964 ST 0.1¥85
2.30 -15.4827 56,2012 -7.7262 0,202 —3.8479 0.2073
2.40 —13.5703 0.2096 ~6.7666 02139 ~3.3678 0.2V60
2.58 -11.955} 0.2181 -5.9597 G.2228 -2.%6197 0.22u6
2.460 16,5818 0.2265 —5.2715 0.2310 ~2.6168 .233%
~ 2.70 —9. 4067 0.2348 ~b . 6825 0.2395 0.254%
2.80 B.3956 0.2831 “ho1T9k 0.2480 0. 2504
2.90 -7.5207 0.2514 -3, 738u 0.2964 —1.B442 0.2589
3.00 ~6.7600 0.2596 ~3.35u4 0.2648 16515 0. 2474
3,10 —6.095k 0.2678 -3,0204 0.2731 11628 0.2158
1.20 “5.5123 0.2759 -2.7210 0.2d14 123340 0. 2541
3.30 —h.9985 0.2840 -2,u683 0. 2896 -1.2032 0. 2925
3.40 Tu. 5640 0,220 —2.2392 0.2978 “1.0868 0- 3007
3,50 -4.140% 9. 3000 -2,0355 0,309% -0 9831 G, 308
3,60 ~3.7809 0-3079 ~1.8538 0.3140 “0.8902 B, 3471
3.70 -3.4595 0,3158 1,691 6.5221 -0, 8064 0.3252
3.80 T3.1712 0.3237 15447 0.3300 E Y 0.3332
3.90 —2.9120 0.3314 ~1.4131 0.3379 -0.6837 U, 3412
4. 00 —2.6781 0.3391 Z1.2940 0. 3458 “0. 6020 C. 5491
4,10 ~2,4665 0,3468 ~1,1860 0. 3536 —{abk5d 0, 3570
4,20 —2.2746 0. 5544 -1.0B78 0.3613 EETTT 0. 3648
u 30 -2.1000 0.3619 -0.9983 C.3690 —0- U4 TU 0, 37
L. 40 21.9u09 0. 3694 —0.9160 0.3768 ENTTY U. 3602
4.50 —1.7956 0.3768 -0.8413 0.3841 -0, 3641 50,3478
4.60 “h. 6624 0.3842 Z0.7723 0.3916 ~g. 227 0. 3953
4,70 —1,5402 0,3919 -0,7086 §.3990 -0,2977 0, 4024
WL 8D “N.a27T 0.3987 Z0.6499 G.b0bM “G.2610 G.u102
4. 90 -1,3240 G.4058 —0.5955 0.4138 -0.2312 0,417
5.00 —1.2283 0.4129 Z0.5450 0.u208 0. 2635 0. 4245
5. 10 -1.13%6 0.4199 -0, 4980 0.,4280 -0, 1772 g
3.20 —1.057k 0.uz69 ~0.45h2 Dau350 ~0.1528 [ET]
5,390 -0. 9810 0,4338 —p ul3z Gauu20 1294 Qalbgl
540 20,9099 0.L406 Z0.3THY 0. 4iB9 0. 107 0.u534
5.50 ~0.B435 0.5473 -0.3389 04557 -0.CBb6 G u59¢
5,60 Z0.7815 0.4539 —U.3090 0.4625 Z0. 0468 0. ubo T
— 519 -0.7239 0,u605 203741 Q. U691 - Quid a7 34
. SRR T =0.2830 0.u757 0079 0. uu01
5.90 -0.6180 9.u734 ~0.214k 0.4822 -0.u127 0. HHOE
6,00 ~0.569% 0.4798 To.187s 0.u887 V. 0U3 Ty
8210 —0.52U6 0.4860 ~0. 1617 C.8950 06195 0.u9yy
6.20 —0.u818 G.uv22 U, 1372 05013 0.0351 05054
6.30 —C.uliil 0.u983 01138 0,5075% 0.0499 G.5120
5,40 Z0.4031 0.5054 ~0.0915 0.5136 0. U642 G.5182
6250 -0,3667 0.5103 -6.0702 0.5196 0.5781 0.52L7
£, 60 ~0.3322 0.5161 0. 0U9T 0.5255 00916 0.5302
6470 0,294 £.5219 -0.0308 0.5313 G, 1087 0.5340
5.80 ~5.268) 0.5276 EAEY 0.5371 0. 1174 G.54 18
4.90 —0.2383 0.5332 0.,0071 0.5027 0.1298 0.5475
7.00 ~6.2098 0.5387 0.,0247 0.5483 0.1L20 05541
7.10 -0.1825 0.5441 0.0418 0.5538 01539 0. 5586
7.20 “0.1564 G.5495 0.0582 £.5592 01655 0. 5640
7.30 -0.1313 §.5547 0.0742 0.5645 0, 1770 0.5693
7.0 —5.1972 0.5599¢ 0.0897 0.5697 0. 1882 0.5746
7.50 —-0.084] J.56u% U. 1048 0.5748 §.1992 0. 590
7.50 ~0.0618 0.5699 G. 1195 0.5798 0.2101 G 58UT
7270 -6.0402 0.5748 G.1338 0.5867 2.2208 0. 5891
T.B0 20.0195 0.5796 PR 0.589% 0.2313 0-59L5
7.949 0.0006 C.58u3 G.ibtl 0.52u3 0,518 0.5792
8.00 0.0201 0.588% o1 tut 0.5989 02520 3. 6049
8.10 0,0389 0.5934 0.1878 0.603L U-2622 0. 6054
B.20 0.0572 0.5979 C.2006 0.6079 G.2723 G.6129
8.30 G.07uQ 0.6022 0.2131 D.6122 G.2822 G.6112
840 q.0922 0,606k U.2255 06165 G292} 0. 6215
8.50 80,1090 0.6106 D.2376 0. 6206 0.3013% 0. 6256
§.60 G. 1253 0.614b 0.2695 0.62486 0. 5b1e 0.6297
8.70 0.1u12 0.6185 0.2412 0.6286 C.3202 0.6%38
4,80 0.1568 0.6224 U.2728 G-b32k 0-3307 G.6313
8.90 9.1720 0.6261 022841 0.6362 (3402 Deblih2
9.00 0. 1868 0.4298 0.295k4 0.6398 0.3596 )
9,10 02013 0,6330 0,306k Qa bl 34 e 3990 066y
7.20 0,255 0.6368 0,347k . 6u68 U.3663 0-6518
9.30 0.2295 0, 56402 v-3252 J.6502 0. 3718 026552
7,40 0.2431 0. 6034 D.534% D.053% 0. 3848 U. 6584
9.50 0.2565 G.6Uh6 0. 3495 0.6565 U. 3959 UL bb1s
9.60 0.26%6 T, 6497 G.3599 0.6596 0. 4051 U-b6US
9.70 0.2826 0,$527 Q.3703 0,662% Qelikl G B8T
9.80 02953 0. 64955 0. 3805 0.6654 0,242 0.676G3
9.90 0.3078 0.658% 0.3207 0. 4681 G.b321 06730
10.00 0.3200 0.6610 0.4007 ¢.670T Q.uull G- 6756
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 WACH NUMBER .00 “NUMBER T

MACH NUMBER  6.00 MACH NUMBER  &.00

. WIDTH 7O 1 ENGTH RATID  (.25680 WIDVH TO LENGYH RATIO (.5000 wIDTH TO LENGTH RATIO 0, 7500
GENERAL [ZED RADIATION RADIATION RADFATION RADIATICN RADIATLON RADIAVION
FREQUENCY RESISTANCE REACTANCE RESISTANCE HEACTANCE RESISTANCE REACTANCE
0.0 1066u7¢. 0000 0.0072 —-533233.0000 0.0078 ~355L88.0000 0.0081
Q.20 =132926.0000 0.01y5 —66443.0978 0.G14%7 —L4308.8997 G. 0161
0. 30 -39212,3999 0.02t7 —1%636.2000 0.023% =13090.799y 0.0241
0.40 —16526.2998 0.0289 ~8260.13vy C.031n ~5506. 7599 0.0322
0.50 —8433. 9304y 0.0362 ~4216.9700 0.0332 ~2d¥1.3100 0.0%02
0.60 —4864.,6000 0.0u34 =2433.3000 0.0%70 - 1622.20060 U.0hB2
Q.70 -3055.7700 0.0506 ~1527.8900 0.0549 -1018.5%00 G.0563
0.80 -2041.1500 0.0578 ~1020.5840 0.0627 -680. 3850 0.06u3
0.90 ~1429, 3800 0.0650 -ll4.6870 0.0705 —~4TH. 4570 0.0723
.00 -1038.9600 0.6722 ~51%.u770 f.0t83 —346.3170 0. 0803
1.10 ~T7H.2680 0.0794 -389. MG 0.0861 —259.4280 0. 0883
.20 =597.T100 U.0B66 -298.8510 0.0938 -199.2320 0. 0962
1. 30 —Ue8.7220 0.0%38 —23u.3570 0. 1018 -156.2350 G 10Uz
1.40 ~3T4. 1690 0.ic0% —187.0860 U. 1093 ~V2uLTITO O. 4121
1.50 -303.3050 0.1081 —151.6470 t. 17 —101.0950 9.1261
1.69 =2k9.367T0 0. 1152 ~12L.5780 d.1248 -83.Gu7s Ua 1267
1.70 -207.1080 0.1223 ~103.5470 0,1329 —67. G266 0. 3359
V.80 =173.9450 0.129% -B6.76ub 0. 1uG2 =5T.9712 o tu 37
1.%0 —tu7 4510 0.1365 ~Fr3.7170 0, 3478 —L9. 1389 . 151¢
2«00 ~126.0360 0.1u15 -63.0082 0.1554 ~41.9991 J. 1594
2,10 ~1C8. 5410 0.1506 -54,2598 U.1631 ~36, 1682 Va 1672
2.20 LT RIS 0. 1576 ~4T.0Lu2 d.1707 —31.3551 0. 1190
2.30 —82.1070 O, 1646 =4 1.0409 0. 1752 —-247.3521 0.1824
2.40 ~T2.0u02 0.1716 -36.0063 0. 1858 ~23.9950 0. 1905
2450 ~63.5368 0.1786 ~31.753h 0.1933 -21.15%0 U, 1982
2.80 -56.3055 0,1855 ~28.F366 0.2008 =18, 7470 0. 2059
2.70 z50.1182 0.1924 =25.0L17 0.2082 ~16.682% 0-213%
2.80 —L4.T793y 0. 993 —22.3742 0.2157 ~Ey.9063 0.2211
2.90 40,1876 0.2062 -20.0738 0.2231 —13.3691 0.2287
3.00 -36.1H29 0.2130 —18.0700 0.2305 -12.0324 G.2363
3.10 ~32.56851 0.2198 —16.3197 0.2348 — 10,8645 U. 2438
3.20 ~29.6164 D.2266 ~lu.iayl 0.24%51 ~9. 8394 0.2513
3.30 -26.91u3 0.2333 -13.4313 0.2524 -B.9370 0.2587
3.40 —24.5250 0.2401 ~12.235¢ 4.25%96 ~8.1384 0.2662
3.50 —22.4050 8.2468 ~1r. 173y D.2608 bl VA 1) 0y 273%
3.60 —20.5175 0.2534 -10.2281 U.2740 —6.T982 0.2680%
3.70 —-1b6.8514 0.2600 -9.3834 0.2411 ~6.23uQ 0.2882
3.80 =-17.321, 0.2466 ~B.6266 0.2882 —5.7283% Ue 2954
3.%0 - 159.9645 0-2732 —7.%4a8h 0.2953 ~5.2737 0, 34246
4.00 —14.7u21 0.2797 -7.3333 0.3023 -b.8638 0. 3094
4. 10 —13.6380 0.2862 =6. 7794 U.3093 “4.4933 0,36y
L.20 -12.6383 0.2927 —6.27¢7 0.3162 =L, 1575 G 3240
4.30 =11.7340 0.2991 ~5.B221 G.3231 -3.H92% 6.3311
5,40 —10.905¢6 0.3055 =S.u0fu 0.329¢ -3.5747 G. 3381
.50 ~10.1532 0.3118 ~5.0242 0.3367 -3.32312 0. 3450 -
4. 60 —F. 4659 J.3181 ~k 56835 Gua3u35 -3.08%4 0.351y
470 ~8.8369 Q3244 “ha366% 0,:3502 =ZL87H9 G, 3588
4. B0 -8.2600 0.3306 “4.0703 0. 3548 -2.6817 Ja 3653
4. 90 -7.7301 0.3368 —3.8071 0. 3634 -2.5022 0.312%
5.00 =7.,2624 0.3u29 ~3.5631 G.3700 -~2.3368 0. 3790
S. 10 —b. 7928 0.3490 =3.3380 $.3765 —2. 1838 0. 3856
5.20 —6.3778 0.355) -5.F242 0.3829 ~2.0u23 0.3922
5. 30 ~5.9%37 U. 3411 =2.931% O, 5893 —1.9113 Q. 3986
Sa40 -5.6381 0.3570 =2.7517 0.3957 1. 78984 U.L052
5.50C ~5.3083 0.373C —2.58uy 0.4020 ~1. 6764 O.4117F _
960 -5.001¢9 0.3788 =7.4268 O.u082 =1.5711 Ue b 1HO
5. 70 ~u. 7170 - L.3847 -. . ~2.2838 0 paulLy R L l.ul2y O.lzy3
5.80 ~h.u515 0.3904 ~2.1u86 0.u205 -1.3810 J. 4308
5. %0 =4, 204D U.3942 —Z.0223 O.lb26h - 1-795) O, 4368
T 6200 -3.972y 0.u018 ~tav0u2 Ua4328 -1.2144 O 0429
6. 10 -3.7568 D.4075 — k7935 0.4386 ~1.1391 0. 4490
6.20 -3.554¢ [N ET] ~1.6893 O.Lhus -1.0682 O u554
5+30 -3.38650 D.4184 ~1.5%23 0.u4503 —1.0014 0. 4607
baul -3.3872 G.%2u0 -1.50607 D.U581 =0-9384 Galstn
$.50 -3.0203 0.%295 ~1.4145 O. 4618 ~0. 8792 Dal4726
batol —2.8633 J.4304 -1.3332 0.4675 -0.6232 0.4784
6. 10 —2.715> U.b40} -1,2585 O.4731 ~0. 702 O.kyi
b.80 ~2.5763 0.hkby =l.184] 0.87B6 -0.7201 Q4897
6,90 ~2. 44550 0.4508 ~1.1456 J-gu] ~0.6725 Da 4952
71.00 -2.3211 G. 4558 —1.0508 0.4895 ~0.6273 . 5007
1.10 =Z2220L0 B.560% —0.v8%3 U 494u8 —0.58LL U. 5842
7.20 -2.0v3z2 0.u659 -0.9310 DL 5001 —0a543a U 5115
7.30 —1.9884 L.4709 ~C.8156 0a5053 =0.5047 0.5164
T.40 -1.8890 0.u758 -0.822% G.510% —0.8675 0.4%220
T.50 =l1l.79ug U. 4807 -0.T728 05155 —0.,u321 0.5771
.60 =1.7054 0.L855 -0.7250 U.45205 ~U. 3982 Gua5322
7.70 —1.4620 0.5902 ~0.6795 0.5255 =0.3658 0.5372
T.40 -1.5397 O.u9nd =0.6360 0.5304 -G.3348 0.5u22
.90 —1.u40628 U 4996 —L.5%4L 0.5352 -0, 3050 0.5u70
8.00 -1.389¢ 0.5042 =Ca55u7 0.539% ~0.2764 0. 5818
8.10 ~1.3198 0.5087 ~0.4166 0.5485 -0.7489 0.554%
8.20 - 1.2533 0.511 ~0.5841 Q5491 ~0.2224 0.5811
b. 30 =1a1897 0.51175 ~0ahu52 0e5937 ~0. k97U 0.5657
B.40 —-1.12%0 0.5218 R TLERE) 0.5581 =0. 1724 4.5102
B.5C -1.07310 0.5201 ~0,3793 0.5625 ~0. J4BT 0.5746
Be60 -1.G155 G.5303 ~Ua3u8s G.56&8 ~0.1258 0.578%
B.1Q —0.9623 0.5345 ~U.3184 U510 ~0. 1037 O, 5632
8.40 ~0.9114 0.5386 ~(a.2896 G.5752 -0.0823 0.5074
B.%0 ~0.8425 05426 ~0-2618 V5793 ~D.0618 0.5%1% .
?.00 -0.8t96 0.54465 -0.2350 U. 5833 -0.0u1t5 0. 5955
@.10 —U, 7708 Ue550H =0, 209% 0,9872 —0,0220 0,093
F.20 ~{a727h G.5%42 —Ga 18U 0.5911 ~4.0U30 0. 6034
9. 30 ~5.6858 0.558C ~0.1544 0.5949 D.0154 0.6012
F.40 -0.6457 0.5617 -0 1365 U.5988 0.0333 0.610%
256G -0.6072 0.9653 “U.113H 0.6022 0.05C7 Qs614%
$.00 =8.5701 U.456B9 -G.0918 G 6058 C.barr 4.46181
.70 bl P 5 1 0.5724 —U. 070k UebUGE Q.08LZ 0,621
.80 —L. U3y 0.5759 =0.0u9s U.6127 0. 1004 0. 6250
990 ~0. bbbl U.5792 —0.5299 0.6k60 Ve U635 Yo b283
10,00 -0.u3nz 0.5425 ~G.009% 0.6193 0.1314 O.631%
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MACH NUMBER 4.00 MACH NUMRER 6.0 MACH NUMHER  6.00

) WIOTH 10 LENGTH RATIO 1.0000  WIDTH TC LENGTH RATIC 2.0000 WlDTH TO LENGTH MATIC 4.0Q00
GENERALIZED RADIATION RADIATION RAD[ATION RACTATLON RADIATION RALTATION
FREQUENCY RES]STANCE REACTANCE RESLSTANCE REALTANCE RESISTANCE REACTANCE
0..10 —246616.0000 02,0082 -133308,0000 9.0083 —b 6654 .0996 0. 0084
0.20 —33231.5996 0.0163 —16615.7998 0.0168 —BAUT.BEY U.01bb
0. 30 —Q818,0900 0.DZLY -u390Y. (500 0.024% - 2u5u,5200 0. 0251
0. 40 “u130.0699 0.0326 ~2065.0300 5.0332 103225200 0.0335
0.50 ~2108,4800 0. 0407 —1054.2u00 0.0415 -527.1260 0. 0u1d
0.60 1216, 6500 0.0488 —608. 3240 FRTEE] PETFRTETH 0. 0502
0.70 -763,9420 0.0570 -381,5700 0.0580 - 190, YB4Y 0.0580
0.80 Z510.2B40 0.0651 -255, 1420 0. a6 12745700 0.066Y
$.90 -357, 3420 0.0732 ~178.4690 0.0746 -49,332Y 0. 0752
1,00 259, 7380 0.0613 C129.8660 ©.0828 by . 9305 0. 0536
1,40 — 194, 5680 0.0694 -97.280¢ 0.,0210 -uB.637H 0.091¥
.20 T4 9. %220 0.0974 “Tu.TOIT 0. 0992 T37. 4308 0. 1002
1.30 — 1173788 0.1055 -58.5831 0,107% ~29.2875% 0.108b
140 93,5352 0. 1k35 6. T629 0. 1156 23,3767 u. 1167
1.50 -75,81H3 0.12186 ~37,9037 u.t238 18, 9ubb g, 1269
1,60 “62.2826 0. 1296 37,1351 0. 1320 Z15.5614 01332
1.70 —51.T6b5 0.1376 -25.8763 U, 1401 —12.7312 0 T4 il
1. B0 W3 TLS 0. 1455 C21.1295 0. 1442 ST . VuYh
1.90 -35.B498 0.1535 “15. 41562 0. 1563 —9. 1994 u- 1577
2.00 ~31.49u5 0.1614 15,7301 G. 164G 7.8592 U. 1659
2,10 —27, 1393 0.1693 —13,5u71 0, 1725 —6. 7640 0, 1740
2.20 ~23.5105 0.1772 T31.7430 0. 1804 —5 18602 0. 1821
2.30 20,5074 0.1850 -10.2412 0. 188y -5, 1677 0.1401
2,40 EEE NCTTN 0.1629 ~8.980% U, 1961 THL BT 0. 1982
2.50 -15.8611 0.2007 -729157 Ga2Gu3 . -3,9430 L 0.2062
2.60 14,0521 0.2084 —7.0099 0.2123 “3.uB85 LY
_ 2,70 —12.5034 0,2162 -6.23u3 02201 ~3,0997 0,2221
2.80 —h1.070. 0.2239 —5.5665 0.2280 2,765 0.2300
2.90 -10,0168 0.2316 —u.988Y $.2358 —2.u7TH1 022374
3,00 —9.0138 0.2392 ETEE) U.2u36 “2.2217 G 2657
3.10 -8.1370 0.2468 -4, QU506 0,2513 S99y 0. 2546
3,20 73617 D.2544 ~3.6545 0.2590 ~1-805L 0.2613
3,30 —4.56898 0.2619 -3.31v0 02667 -1.43386 0. 2641
3,40 ~6.0901 0.2694 ~3.01/6 C.27b43 Ti.uBlu u.2768
1,50 -5,5577 0.2769 —2,Thus 0,2819 -1,3u59 Ga2ubl
1,460 “5.0834 0.2843 Z2.5110 0. 289U “1.2248 0. 7920
3.70 -u,6593 0.2917 -2.2973 0.2970 ~1,1363 0, 2996
3,80 4. 2792 0.2990 22,1055 T “1.0158 0-3U71
3.90 -2,9373 0.3063 —1.9328 0.3118 —0.9305 U, 3146
3.00 Z3.6290 0.3136 L7768 0.3192 Z0.8501 0. 3220
4. 10 -3,3502 0.3208 -1,635% 0y 3265 —0,. 7182 Qa 329
4.20 ~2.0974 0.3279 T1.5072 U.3338 —0.7122 0. 3360
4.30 -2.8676 0.3351 -1.3904 0.3u11 -0.6518 Gy 3841
4.40 2.6583 0.3421 ~1.2833 0. 3u82 0. 5963 0. 3513
4250 —2.8672 0.3492 -1,1862 0.3554 -0.5u57 0, 358
L. 60 T2.2923 0. 3561 10967 0. 3645 “D.uvhd 0. 36490
4,70 -2.1319 0,3630 —le0luk 0,36495 —DLh%5Y a 4121
4.80 1.78u4 0.3699 6 .9385 0.3765 G.u155 [ETET;
4.90 -3.8uB7 0.3767 ~0. 8645 0. 3834 -0. 3783 U. 3861
5.00 B FET 0. 3835 ~U.8036 0.3903 EETEY; G. 3430
5,10 -1,4077 0-2902 -D.743% 03971 -0.3114 G 400y
5,20 1,500 0.3969 —C.6876 0.4038 Zo.281) PACYE
9430 —},4010 0,403% -0,6359 0.410% -0, 2528 Qotilul
G40 ~1.3085 G.u100 —0.5869 0.u172 ~p.2261 01208
. 5450 —-1.2225 D, L165 —G.5u15 Q.42 38 -0.20G10 0a 42Tk
5.60 EENTYY, 0. 6229 “0.u989 54303 C0.a1773 V. 1339
5.74 —1.0673 0.4293  _ _ -Q.u520 _ O,u367 L. -U.1948 0. a0y
5. 40 C0.9972 04356 BT NTEY “0.133s DLhu5Y
5.90 —0.9315 D.uuit -0, 3860 U.uU439 -G.1133 U. 43
6,60 “G.8698 0. 4460 —0.3526 0. U557 NI T
6.10 -0.8119 G.L542 -0, 3211 04619 —5.GTST U650
b. 20 L7570 C.5602 ~¢.2912 D 4681 “0. 0551 0.5T20
8.30 -0.70060 0.4662 -0.2628 GauTuz 0. 0u12 UL U781
&40 ~0. 6575 0.u722 20.2358 0.bBU2 Z0.0250 Q. uBL2
6250 ~0.6118 0.4780 ~0.2102 0.4861 -0, 0695 0.4902
babl Z0.5682 G.u638 01857 0.u920 0.0055 0. 4741
6,70 ~0.5271 0.uE96 —0.1623 0. U978 0. 0200 g.sutd
6.80 —0.u880 0.u952 0. 1400 0.5045 TELYY G. 5077
6-90 —G.L50Y 0.5008 ~G. 1186 0. 5092 0. U4Th Jab il
7.00 —0.u156 0.5064 ~0.0980 u.51u48 ¢.060U3 0. 5140
7.19 -0.3420 0.5118 -0.0763 0.5203 0,675 U, 52u6
7.20 —C.3u99 0.5172 Z0.0593 0.5258 . 0860 0. 5300
.30 ~£.3192 0.5225 —0.0410 9.531) 0,074 2535
T.40 T0.2699 0.5278 “U.0243 0. 5364 0. 1097 0.5408
7.50 -0.2618 025334 -4.0063 0.5417 _0.121% U.nlbU
T.60 5.23u8 0.5381 0.0103 0.5468 0. 1328 0.951%
7-70 -0.20%90 0.5433 0.0263 0.5419 0. 139 0.5563
7.80 0. 1841 0.5481 0.0418 C.5506% 0. 1547 0.5613
7.90 -0.1602 0.5529 0.056% 0.5438 0.1654 Q. 5453
3. 00 —C.1372 0.5577 0.0715 0.5667 G- 1797 U.oTil
8,10 —C. 1150 0.5625 0.0B98 0.5715 0. 1862 9.57599
B. 20 ~G.0936 0.5671 00997 0.5761 G 1963 0.5H0T
_ .30 -0.072¢9 9.5717 0.1133 0,5808 0.2063 G, 5553
8,40 ~0.0528 0.5762 01265 0.5853 VLY [FED
4.50 -G.0334 0.5807 0.1395 0.5598 0.225% 0. 5943
8.60 Z0.01kb 0.5850 U. 1522 0.5%u 1 0.235%6 0. 5987
_4, 8.70 G.60%6 0.548%3 0. 16up 0.598Y 0.2551 U, 6030
§.80 0.0213 0.5935 0. 1768 0.6027 WET 0-6072
8,90 £2.0385 025975 G.1BHT 0.6068 0.2635 U, 6114
3.00 0.0553 0.6017 0.2004 C.6108 PPTED] 0. b154
9510 C.Qr16 0.6056 02120 06148 Qe282} ST
9.20 0.0875 0.6095 G.2233 0.6187 0.2912 0. 6233
2.30 6.1030 0.6133 0,234 0.6225 0.4002 V. 6274
9.40 51181 06170 FTE U, 6262 0.3091 0. 650v
9.59 £.1329 0,6207 0.2563 5. 6799 Lo 3180 0. 65
9,60 UL Gl 6247 U.2640 U. 633U 0. 3260 0. 6361
2,70 Og 1619 0.6273 0.2779 D, 6369 043393 A
9.80 LD 0.6311 G.2B79 0.6403 50k 0. bulY
9.%0 0. 1890 G.g404 §,.2982 Q. 6u30 0,392 :
10.00 0.2023 0.6377 0. 3084 0. 6068 0.3614 eI
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