INTERACTION NOTES
~ Note 189

January 1970

COMPUTATION OF RADIATION AND SCATTERING
FROM LOADED BODIES OF REVOLUTION
by |

Roger F. Harrington
.. Joseph R. Mautz

ABSTRACT

The prob1§m of radiation and scattering from 1dqded con-
ducting bodies of revolution is_consideréq. .A numerical
solution 1SIthained from the integro-differential equations
by the method of moments. Computef programs are given for
plane-wave scattering, axial incidence, and fbr aperture
radiation; rotationally symmetric excitation. Computations
for some representative 1oaded antennas and loaded scatterers>
are graphed to illustrate the use of the programs.
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L. INTRODTJCTION

A loaded body of revolution is one for which the current is linearly
releted to the tangential electric field at the surface by an impedance
function. The theory and sample computations were’given in a previous
_report.2 The case of lumped loads on a body can be con51dered as. a spec1al
case of continuous loads localized to small sectlons of the surface. A
general theory of loaded antennas and scatterers with lumped loads is avail-

4,5

able in the literature.

In this report'computer programs are gi#en for the computation of plane-
wave scattering from a loaded:body of revolution, axial incidence, and for the
-aperture radiation from a loaded body of revolution with rotational symmetry.

- The theory is summarized and some sample computations are presented. Com-
puter programs for the more general cases of nonaxial incidence and apertures
without rotational symmetry are not given, but can be constructed by minor

modification of the programs according to the general theory.l’2

II. METHOD OF SOLUTION

The solution is obtained by applying the method of moments to the poten=
5

tial integral formulation of the problem. This reduces the problem to
matrices, which can be identified as generalized network parameters.5’6 The
general method as it applies to radiation and scattering from conductlng bodies

1-3

of revolution is given in the preceeding reports. The following is =

summary of the theory as it applies to the present problem.

Let Ei denote the known impressed field and E? the scattered field due
to currents on the body. Then the total field E is the sum of the impressed
and scattered fields, that is, E = Q; + QS. Let L represent the integro-
differehtial.operator which relates the current J on the surface S of the body

to the tangential component of the scattered field on § according to

() = “Bron | | (1)



An evaluation of L in terms of the scalar and vector potentials is given

1-3

~in the previous reports. We also define an inner product as

e & e aa .

[n]

o)

as required for the method of moments. Here ¥ and - J are tangential

vectors on the surface 8.

A loaded surface S is one for which the total tangential electric
field on 8 is related to the current J on-8 by an impedance function of

position % according to
. s
= + =
Eoon = Boan T Bian aAl (3)

=tan

Now E.__ is related to the current J by (1). Hence, by combining (1) and
- (3), we have o

(D) = Bypy - 312 | (4)

When the surface $ is a perfect conductor, %’ = 0 and (&) reduces to

L(Jg) = Eian’ the usual eguation for scattering by a conducting body.

- Now let {gj] denote a set-of expansion functions, and express the

current J on S as

Q=ZIJ.;U. | (5)
dJ

where the Ij are constants to be determineda' Let [Ei} denote a set of

testing functions on S, and apply the method of moments to (&) in fhe usual

_Way.5 The result is a matrix equation
[z(1] = [v] - [z, ](1] (6)

Here [2), [V], and [I] are matrices of the generalized network paramelers




(2] = [<,, ng>] | : | (7)

=<, B0 (8)

(1] = (1,1 | (9)
and [ZL} is the losad métrix

(2] = (<, 3 Z,>] | (10)

The solution to (6) for the current matrix [I] is
’ -1
(1] = [z + z, 37 vl (11)

Note the analogy of this solution to two n-port networks connected in series
with a voltage source.6 Once [I) is found, the current on S is given by (5),

and any functional of J can be computed in the usual Way.5

The impedance function %»is zero over those parts of S covered by a
perfect electric conductor. If subsectional expansion and testing functions

are used, many of the elements of [ZL] may be zero when the surface S is

pertially covered by an electric conductor. In such cases the following alter-

native solution may be computatibnally faster thah (11). Suppose [Z } has some

zero rows and columns. Let [Z ] be the matrix obtained from [Z ] be deletlng
all zero rows, [Z ] by deletlng all zero columns, and [Z €1 by deletlng all
zero rows and columns._ Other matrices with the same rows and/or columns de=-
leted will be identified by the same superscripts. Then, multiplying (6) by

(vl = [Z-lJ, and deleting the appropriate rows and columns, we have
(171 = (¥")v] - [Yrc]fziclfIrl (12)
The solution of this for [Z CHI"] is

[2°00r7] = (7 & 7217t (v¥ )0 (12)



where [YECJ = [chl-l. The solution is now given by

(1] = (27 [v') | (14)
where [V'] is the effective excitation
(vi)= (vl +[v] (15)

and [VLJ is the matrix obtained by adding the appropriate zeros to

(V] = - (250017
= - [¥"¢ + YECJ'l (Y 1iv] (16)

The effective excitation is thus viewed as the superposition of the im-

pressed voltage [V] plus the load voltage [VL].

The computations of the next section for loaded antennas and scat-
terers were made using this second formulation. 4 problem arises in the
'] mey become infinite.

. L
However, [Y.°] is still well defined, and may be obtained from [zzc]'l by

case of an open circuit, since then elements of [Z

setting the "infinite" elements to some very large number.

Numerical evaluation of the generalized network parameters (7) and
(8) is the same as used for unloaded bodies.” The load matrix (10) is
evaluated by a simple numerical integration when %,is a given function of
position. Further details of the solution can be inferred from the Fortran
programs of Section V. The accuracy end limitations of the computer-pro-
" grams are essentlally the same as for previous programs, discussed in

; i,2
previous reports.




III. REPRESENTATIVE COMPUTATIONS

The graphs of this section illustrate some of the computations that we
have made on loaded scatterers and antennas. The first three figures are
bistatic radar cross section patterns for loaded conducting bodies, and the
final two figures are power gain patterns for loaded aperture antennas. The
computer programs and instructions for using them are given in the next two
sections of this report. Included in the programs are printer plot routines,

8o that rough graphs of the computations are available immediately.

Figures 1 and 2 show bistatic radar cross section patterns (o/%?) for a
conducting cylinder (closed ends) of radius A4 and length 3\/2. It is loaded
by & slot a distence N from the 6 = O end, which is terminated to present the
following loads to the eij¢ modes of current: (a) short circuit load, (b) open
circuit load, (c) resonant load (ZL = =] Xin), and (d) coﬁjugaﬁe load (ZL= Zin).
Figure 1 is for a plane wave incident along the © = O axis, and Figure 2 is
for a plane wave incident along the € = n axis. In each case both the E-plane
and H-plane radar cross section patterns are shown. In the E-plane, the scat-

tered field is ©-polarized, and in the H-plane it is (f=polarized.

' Figure 3 shows bistatic radar cross section patterns (0/&2) for a con-
dueting hemisphere (closed by a plane) of radius x/e. It is loaded by a slot
at the plane-to?sphererjunctibn,'which ié terminated to prééent the same loads
to the ej“'“j¢ modes a8 in the preceeding case. Again both the E-plané

 (8-polarized) and H-plane (¢-polarized) radar cross section patterns are shown.

Figure It shows power gain patterns'for a conducting cylinder (closed ends)
of radius A/4 and length 30/2, fed by a voltage V across a central slot. It
is symmetrically loaded by two slots; k/h from the cylinder ends, terminated
to present the following loads to the 99 mode of current: (a) short circuit
load, (b) opin circuit load, (c) resonant load (ZL = =J Xin)’ and (d) conjugate
load (ZL = 2., ‘
which includes ‘the power dissipated in the loads in case (d). The raediation

field is e-polarized and rotationally symmetric.

). The patterns are normalized with respect to total power input,
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Figure 1. Bistetic radur cross secliou for u solid conducting cylinder of
radius M4, Lleugih /0, londed by n slot with various terminations.
Wave incident along € = (1.
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Figure 2. Bistatic radar crosgs section for a 80lid conducting cylinder of
radius A%, length 5)\/2, loaded by a slot with various terminations.

‘ Wave incident along & = .
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Figure 3. Bistatic radar cross section for a conducting hemisphere of radius
N2, Ioaded at ‘the plane=-to-sphere Junction by a slot with various
terminations. Wave incldent along 6 = 0. °
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Figure 4, Power gain pattern for a solid conducting cylinder of radius »/k,
length 3\/2, fed by a central slot, and symmetrically loaded by two
slots with various terminations.
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Figure 5. Power gain pattern for a conducting hemisphere of radius >\/2 fed
by a small annular slot at the center of the flat end, end loaded
at the plane-to-sphere junction by a slot with various loeads.
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Figure 5 shows power gain patterns for a conducting hemisphere (closed

by a plane) of radius x/2, fed by a small anmlar slot at the center of

the plane surface. Because of the equivalence of a smell annular slot to-

a perpendicular electric dipole, the patterns are aléo those for the
hemigphere fed by a small éxiélly-directed electric dibolé at the center
of the plane surface. The hemisphere is loaded by a slot at the plane-
to=sphere junction, terminated to present the same loads to the ejo mode
as in the preceeding case. Again the patterns are normalized with respect
- to total power input, and the radiation field is e-polérized and rotation-

aliy symmetric,

Additional examples of radiation and scattering from loaded bodies of
revolution afe given in a previous report.2 These examples are (l)_scat-
tering from a cone-sphere with resonant loads at various positions along
the body, and (2) radiation from a cone-sphere excited by a slot plus
resonant loads at various positions along the body. The sample input=-
output data included in Section V of this report corresponds 0 two cases

of these cone-sphere examples.

Tv. PROGRAM INSTRUGTIONS

A) rlane wave scattering from a loaded body of revolution, axial

incidence. This program computes the current on the body and the bistatic

radar scattering, given arbitrary loads and axial plane wave excitation.
Punched card data is read early in the main program according to

50 READ (1,51,END=52) NN, NP, NT, Ll, BK
51 FORMAT (LI3, E1k.7) -
READ (1,53)(RH(I), I=1,NP)
READ (1,53))zH(I), I=1,NP)
53 TFORMAT (10F8.4)
DO 230 L3=1,L1
READ (1,51) I2
F (I2.5Q.0) GOTO 230
READ (1,231)(LP(J), J=1,12)

13



231 TFORMAT (10I3) T ‘
READ (1,234)(zL(J), J=1,12) '

234 FORMAT (7ELL.k)

230 CONTINUE

For axial incidence, NN=1. An odd number NP of data points are taken from
the generating curve of the body of revolution.- The first and NPth points
should be extremities of the generating curve. The recelver angles Gr are

" given by

<e ) _ ﬁgl"l)

r’i T HNT-1

There are L1 load configurations. BK is the propagation constant kK = wyue .

RH(I) and ZH(I) are respectively the distance p from the axis (z axis) of the

body of revblution and the corresponding z coordinate at the Ith data point %
on the generating curve. RH(I) may be zero only when I = 1L or I = NP, If |
the generating curve éloses upon itself; care must be taken to make the

coordinates at I = 1 identical to those at I = NP. The index L3 of do loép
230 refers to the I_Bth load configuration. ‘ - ‘

Axially symmetric loads do not destroy the orthogonality with respect i

to eJn¢ functions. In particular, an eJ¢ excitation still leads to an e3¢

response. Axially syﬁmetric loading is expressed in terms of a matrix ZL

given by

(2] = (g, 3 4,]

where g, is the surface impedance (impedance per unit length) and

T.ft)
. J i¢
Iy =8 —-e 1<j <M
T, ) .
oy, M 5g 41 < 4 < 2.
Qﬁ Q¢ 5 e MM+l < J < 2°NM
E _ *
54

14



The functions Ti(t) are defined in a previous report.2 NM is either EE%Z
or NP;5 depending upon whether or not the generating curve overlaps on
itself. If the surface impedance % is assumed to be concentrated at the

peaks of the Ti(t) functions, [ZL].becomes diagonal. The LP(J)th diagonal

element of [ZL] is given by

t, A
» p
2L(J) = %ﬂ' ;j g dt
Y
1
where
i = LB(J) o 1< Lp(J) < WM
i=LP(J) - NM NM+L < LP(J) < 2-NM

Here, Py and ti are respectively the cylindrical coordinate radius and t
coordinate at the peak of the Ti(t) function. The surface impedance %»is
concentrated in the very narrow region (ti~A>f t < ti+A) about ti. All

] not defined by ZL are zero. The definition of
)th

diagonal elements of [ZL

7L implies that the (I+NM

diagon.”. element of [ZL], but this is really not necessary. For instance,

diagonal element of [ZL) is egual to the Ith

it may be argued that the narrow strip (ti-ﬁxf t < ti+A) of surface im~
pedance will not appreciably affect the ¢ directed current because the ¢

directed current, flowihg parallel to the strip, can easily avoid the strip.

If the number L2 of loads is zero, the data IP and 2L is skipped, and
the unloaded body is considered. If one of the ZL's is originally zero,

-20

the program changes it to .1 X 10 to avoid a divide check. The gbsolute

value of the corresponding disgonal element of the géneralized impedance

matrix [Z] is probably much more then .1 % 10"20. An open circult
(infinite impedance) can be obtained by meking ZI much larger Lhan thc

corresponding diagonal element of the impedance matrix Z.

The present program is similér to a previous program treating an un-
+ loaded body of.revolution.2 The loads are accounted for by adding

- [Y7 + chj‘l [Y"I(V] to theimpressed voltage [V].

15



Do loop 2 obtains the currents TI for the unloaded body. Do loop 232
pute the matrix.[Yrc + YEC} in ZM. The subroutine LINEQ inverts ZM. Do loop '
238 puts [VE} in E2. Do loop 240 adds - [Yc][VE] to the current for the un- .
loaded body.

If & load configuration with I2 > 10 loads is considered, then LP, ZL,

. and ZM must be redimensioned according to

COMPLEX  ZL(L2), zM(I2*L2)
DIMENSION LP(I12).

B) Aperture radiation from a loaded body of revolution. This program

computes the current on the body and the radiation field, given arbitrary

loads and arbitrary rotationally symmetric aperture excitation.
Punched card data is read early in the main program zccording to

50 READ (1,51,END=52) KK, NP, NT, L1, BK

51 FORMAT (413, E14.7)
READ (1)55)(RH(I)J I=1, NP)
READ (1,53)(zH(L), I=1, NP) : ,

53 FORMAT (10F8.k4) .
NM = (NP-1)/2 ' : : .
IF ((RE(L)-RH(NP)). NE.O..OR.(ZH(1)-ZH(NP)).NE.O.) NM=NM-1
IF (KK.8Q.2) GO TO 40
READ (1,53)(E3(I), I=1, NM)
IF (KXK.EQ.1) TO TO 41

Lo J1 = NM+1
CNM2 = 2¥NM
READ (1,53)(E3(I), I=J1, NM2)
bl DO 230 L3 = 1, L1
. READ (1,51) L2

IF (12.FQ.0) GO TO 2%0
READ (1,231)(LP(J), J=1,12)

231 FORMAT (10I3)
READ (1,234)(zL(J), J=1,12)

234 PFORMAT (7E1Ll.h4)

230 CONTINUE

16




The agpplied electric field is assumed to be impulsive at one or more peaks
of the functions T (t) defined in a previous report.2 If KK=1, there is
never any ¢ dlrected electrlc field E¢ If KK=2, there is never any t
directed electric field Et NP, NT, L1, BK, RH, ZH, L2, LP, and ZI have
the same meaning as the variebles of the same name appearing in the pre-
vious program dealing ﬁithvplane wave scattering from a loaded body of
revolution for'axial incidence. The expansion functions will have constant
(ejo) dependence, but ZL(J) retains its meaning. E3(I) for (1< I <INM)
is the driving voltage resulting from Et at the peak of TI(t). E3(I) for
(NM+l I 2%NM) is the driving voltage which would be obtained from the
I- NM(t) Notice that E3(I) for
(NM+1 < I <2%¥WM) is only a hypothetlcal voltage because E¢ is the com=-

electric field n, E¢ at the peak of T

ponent of the electric field in the ¢ direction while Yy is the unit
vector in the t direction. NM is (NP—l)/Q or (NP=3)/2 depending on whether

or nhot the generating curve overlaps on itself.

The present program is similar to a previous program treating an un~
loaded body of revblution.2 The loads are accounted for by adding

“ (Y5 + YL]~1 [Y1[V] to the impressed voltage [V].

Do loop 232 obtains the currents TI for the unloaded body. Do ioop
232 puts the matrix [Y°C + Yéc} in 7M. The subroutine LINEQ inverts ZM.
Do loop 238 puts [VE] in E2. Do loop 2k0 adds -YCVE to the current for
the unloaded body. Just after exit from do loop 256, Pl will be the power
supplied by the t directéd apertuie field.aﬁd P2 the power éupplied by the
¢ directed aperture field.. For a resistively loaded body of revolution
with a t directed aperture field, Pl is the total power radiated plus the
power dissipated in the loads. Just after exit from do loop 246, Pk will
the total powerrradiated by the t directed aperture field and P35 the total
power rediated by the ¢ directed aperture field. The columns lebeled (©
and Gf in the printed output are power geins. The two extre columns DO
and D¢ are directive gains.

If a load configuration with L2 > 10 is con51dered, then LP, 2L, and
ZM mast be redlmen31oned accordlng to

COMPLEX  zL(12), zM(Iex12)
DIMENSION LP(I2)

17



V. COMPUTER PROGRAMS AND SAMPLE INPUT=OUTPUT DATA ) )
A. Plane Wave Scattering '

/7 {00344EE 94421y "MAUTZ yJOE? ¢MSGLEVEL=1
// EXEC FORTGCLGPARM,FORT=tMAP?*
//FORT.SYSIN DD * .
SUBROUTINE LINED(LL,.C)
COMPLEX C(1)sSTOR,STO,4ST,S ' o
DIMENSION LR(40)
Lo 20 I=1,LL
- LR(I})=1
20 CONTINUE
Ml=0 .
NG 18 M=l,.LL
K=M
DO 2 I=M,LL
Kl=M1+1
K2=M1+K
IF{CABRS{C(KL))=CABS(C(K2})) 24246

6 K=1 .

2 CONTINUE
LS=LR (M)
LR{M}=LR{K}
LR(K}=LS
K2=M1+K
STUR=C(K2)
J1=0
DO 7 J=1,LL
Kl=J 14K
K2=Jl+M
STO=C (K1)
C{K1)=C(K2)
C{K2)=STQ/STOR
Jl=Jl+LL

7 CONTINUF
Kl=M1+M
C(K1)=1,/STOR
NGO 11 I=1,LL
IF(I=M) 12,11,12

172 Kl=M1+1
ST=L (K1)
C(K1)=0,
J1=0
Do 10 J=1,sLL
Ki=J1+1
K2=J1+M
C({K1)Y=C{K1)-C(K2)%ST
J1=gl+LL

10 CONTINUE

11 CONTINUE
M1=M1+LL

18 CONTINUE
J1=0
DO 9 J=1,LL
IF(J=LR(J)) 1448414

14 LRJI=LR{ U}

; J2=z (LRJI=1)*LL

21 DO 13 I=1,LL
K2=J2+]
Kl=Jl+1
S=C{K2)
C(K2)=C{K1)
CiK1l)=S

18




13 CONTIWNUE
LROJ)=LRILRD)
LR(LRJ)=LR _
TECJ=LR{J)) 14,8,14
B Jl=Jl+LL '
9 CONTINUF
RETURN
END
SUBROUTINE PLANE({VVRGTHR ¢NT}
COMPLEX VVYR(T)4A% A6 )
COMMOM UgRE42) ¢ ZS(42)ySY(42)143CVI42) 4BKamPoNNy T (RO TRIHD)
DIMENSINN RBJLI26) o THRUL) $FK(20) ‘
KG=NP=1
NM=KG/2-1
M2=NN+2
Ab=2 %3 ,141593 % (NN+] )
NV=NM24
FK{l)=1,
D153 J=1,M2
Jl=J+1
FK{JL) =K )%
153 CONTINE
' DO 156 L=1,NT
Li=(L=1)%NV
CS=CNS{THR(L})
ShM=SIN(THR(LY)
BCS=RK#CS
DU 302 J=1,KG
X=R(J)#RK*SN
Ji=y
T1=Ni ' :
TF(I1) 303,304,303
306 11=11+1 )
J1=J1+KG
303 DO 306 Jd=T1,M2
IF(X-I.E‘S) 1119?
L IFLJJ=1) 3,3,4
3 BRJJL)=1.
. G TO 3064
4 BI(J1Y=0,
: GO TO 304 .
2 RH=X/2. .
RH?:RH*RH ]
RH3=RH»x{ JJ~1)
RI(JL) =RHI/FK(JI)
SS=RJ{J1)
B SST=88%] E~7
DO 155 K=1,20
SS==SSHRH2/K/(K+JJ=1)
RI(JL)I=BI(JL)+SS
TFIARS(SS)=SST) 30h,40h,155
155 COMT INUE
STMP 155
306 J1=J1+K6
305 CONTINUE
302 CONTINUF
IR INN) 307440/, 307
308 DU 309 J=1,K6
J1l=J+2%KG '
BJlJI==RJ(J1)

19



309
307

301
300
156

84

82

81

107

CONTINUE

DO 300 J=14NM

Jl=J+L1

J2=J1+NM

J3=J2+NM

Jo=J3+NM

VVYR{J1)=0.

VVYR{J2}=0.

VVR(J31=0.

VVR(Ja) =0, . .
DO 301 I=l,4 o
[1e2%{J=1}+] .
Ta=4%(g~1]+1

12=11+K6

13=12+KG .
Re={COS{ZS{ILY*BCSI+UXSIN(ZS(I11*BCS) ) %AS
BJl=(RS(I3)+RI(IL)}%.5

BJ2=(BJ(I3)=RI{T1))I%,.5 ,
YVR{JI)I=VVREJL ) +A6%(CSHSVITILI*BI2+SNHCV(TLI*RIC(TI2)*U)*T (141}
VVR{J2)=VVR{J2)+A6%CS*¥RILHUXTR([4)
VVR(J3}=VVRIJ3)I-A6%SVITL)%BJLI*xU%T{ 16}

VVR{J&4)=VVR(J&) +A6%BI2%TR (T4}

CONTINUE

CONTINUE

CONTINUE

RETURN

END

SUBROUTINE REORD(K1,K3,L)

DIMENSION K1(1),K3(1)

DO 81 J=1,L

K8=K3(J}

Ké=J

B0 82 I=dsL

IF(K3(1)1-K8) 82,82,84

K8=K3 (1)

Ké=1

CONTINUE

K3({K&a)=K3()

K3{J)=K8 o

KB=K1(Ké)

KL{K&)=K1(J}

K1(J}=K8

CONTINUE

K3{L+1)}=~1

RETURN

END

COMPLEX A3,Y(1600)sVVR{5840),TI(40),E3(20)4E1(T3}+E2(73)4U
COMPLEX ZL({10)¢ZM(100) '

COMMON UgR{G2)42S5(42),SVI42),CVI42) BK,NP NN, T({BO),TR(B0)
DIMENSION RH(43) 3ZH(43) 4DH{42)3TJ(20) o INT(L1)sTHR(T73)
DIMENSION AACLOS),K1(73),K2{T73),K3(74),K4(74)

DIMENSION LP(10) '

DATA AA(1),AALL1041,AALL05)/ S, XT 804/

DO 107 i=1,102

AACT+1)=AA(T)

Us{0a4ygla)

ETA=376.707

ETA2=ETA%Z,

P1=3,141593

pR=1300/P‘

20




REWIND &
50 READ{(1s5L1sEND=52) NNyNP,NT,L14BRK
51 FORMAT(413,E14,7)
READ{Ly53) (RH(T)yI=1,NP)
READ(1+53) (ZH{T)yT=1,4NP)
53 FORMAT(LOFH ,4)
76 WRITE(3,94) NNZNP4NT,L1,BK ' '
54 FORMAT(IX//' NN=',[341 NP=1,]3,t NT=0,13," L1=',13,' BK='"yFla.7)
WRITE(3,455) ' ' ' .
55 FORMAT(1IX/' RHY)
WRITE(3,46)(RH{I),I=1,NP)
46 FORMATILIX,10F8.4)
WRITE(3,56)
56 FORMAT(LIX/' 7ZHY)
WRITE(3,46)(ZH(T),1=1,NP)
Ki=1 )
126 TF(ARH{L)=RHIMP)I) «NELOLalRG(ZH(1)=ZH(NP) ) NELOL) GO TO 58
KL=0
RHINP+1)=RH(2)
IHINP+1)=7H(2)
RHINP+2)=RH(3)
IH{NP+2)=7H(3)
NP=NP+2
58 DI} 57 [=2,NpP
12=1-1
RRI=RH{I)=RH(I?)
RR2=ZH{TI)=7H(I2) :
DH{12)=SORT(RRI%RRI+RR2%RR2)
2S(12)=.5%(7H{T}+ZHITI2))
R{IZ2)=¢5%(RH(T)+RH(I?))
SV(I2)=RR1/DH(12)
CV{I2)=RR2/DHLI?)
57 CONTINUE
PDT=P1/(NT-1)
DO 1 J=14NT
THR{I) =DT=(J=1)
L. COMTINUE
NM=z (NP=3) /7
NM4=zNM=x4
NM2zNM% D
NZ=NM2%NM2
DO T4 Jd=14NM
J2=2%(J=11+1
J3=J2+1
Ja=43+1
Jo=J4+]
Je=4%(J~1)+1
J7=J6+1
JB=JT7+1
‘Jo9=J8+1
DELL=DH{J2)+DH(J3)
DEL2=DH{J4)+DH(J5)
T(J6)=DH(J2V%DH(J2) /2. /DELL
TOITI=DHIIBIR(DH(J2)+DH(J3)/2.)/DELL
TOIBYI=DH(J&I*(DH{JIS)+DH(J4) /2, ) /DELR
TUI9)Y=DHIJ5)%DH (%) /2. /DEL2
74 CONTINUE
PO 75 J=1,NM4
COTREII=T D)
75 CUNTINUE
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115

17

23
79

78

85
127
150

243

231
234
244

245

235

IF(KLL.EQ.O) GO TO 78

TF(RH(1Y) 77,23,77

DEL1=DH{1)+DH{2]}
TRI1L)=DH{L1}1% {1+ (DH{2}+DH(1}/2.)/DELY}
TR{2)=DH(2)*(1.+DH(2)/2./DELYL)
IF{RH(NP)) 79,78,79

J1={NM=1)*4+3

J2=J1+1

DEL2=DH{NP~2)+DH{NP-1}
TREJLI=DHINP=2}% (1., +DH{NP~2)/2.,/DEL2)}
TRIJ2)I=DH{NP=1)#(1le+{DHI{NP=2)+DH(NP~1}/2.)/DEL2)
$5=0.

DO 7 1=1,NM

Tl=2%(1-1)+1

12=11+1

SS=SS+DH{I1)+DH(T2)

TJLI)=SS

CONTINUE

DEL=TJ (NM) :

IF(KLWNE.O} DEL=DEL+DH(NP=2)+DH(NP~1)
DEL=DEL/10.

DO B J=1,NM

TJLI)=TJI(J)/DEL

CONTINUE

CALL PLANE(VVR, THR4NT)
READ(S) (Y1) 4I=1,NZ)

DO 230 L3=1,L1

READ(1,51) L2

WRITE(3,243}) L2

FORMAT('0L2=1,13)

IF(L2.EQ.0) GO TO 235 L
READ(1+231)(LP(J)sd=1,4L2)
FURMAT(10I3)

READ (14234 (ZL(J)4d=14L2)

FORMAT(7ELl.4}
WRITE(3,244){LP(J),yd=1,L2)
FORMAT('OLPt,/(1X,1013})
WRITE(3,245)(Z2L{J)yd=1,L2)
FORMAT('OZL '/ (1Xs7E1Ye4})
PO 108 INC=1,2 ’ -
43=0 -
IFCINCL.EQL1) J3=NM4x(NT-1)
DO 2 J=1,.NM2

TI(J1=0.

DO 3 I=14NM

Jl=zd+(I~1)%NM2
J2=J1+NMENM2

11=1+J3

12=11+NM
FTHCIY=TI{J)~=Y(JLIAVVRETLI4+Y (J2)%VVR(T12)
CONTINUE

CONT INUE

IF{LZ.EQ.0) GO TO 242

DO 232 J=1,L2
J1={LP{J)=1}%NM2
J5=tg=-1)%L2

DO 233 I=1l,L2

J2=Jl+4LP(I1)

J4=J5+1

IM{J4)=Y{J2)
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233 CONTINUF
Ja=J45+4
TF{CARSI7L(J))eEOL,0.) 2L(J)=u1E=20
2MIJG)=ZM 36+ . /21 ()
232 CONTINUE _ ‘
CALL LINEO(L2,IM)
na 238 J=1.L2
t2(J)=().
00 239 I=1,0L2
Jl=(1=))%L2+)
J2=Le(l)
E2(J)=E20( ) +2M(JL1I%T](42)
239 CONTINUE
238 CONTINYUE
DD 240 J=14NM?
DO 261 T1=1,L>
J2=(LE(T)=1)%NMD+
THIY=TI(S) =621 )Ry (J2)
24) CONTINUE
240 CONTINUF
242 DO 9 J=14NT
El(l! )=“0
FZ2(J)=0,
Jiz(J=1)%NMs
DU 10 T=1,NM2
Il=jl+l
[2=114NM? )
EL(JI=ET () +VVRITL)=TI(T)
E2CS)=E2(JV+VVR(I2)%TI( ]}
10 CONTINUF
9 CONTINUE
JE=(2=-INC )= (NT=~1}+1
A3=CAHS(F1(J5))/E1(J5)¥(HK*RK*FTA/2 /PT/SORT(PT))
DO 11 J=1,NT
EL(JI=FEL(J)%A3
E2(J)=E2 () %xU%A3
11 COMTINUE
WRITE(34110)
110 FORMATU V1Y 42X g 0TV 04X *REAL TV 1Xe VIMAG JT'e2X g *MAG JT 91Xy 'REAL
10, 1X, VIMAG JO', 72X, YMAG JOY)
WRITE(3,109)
109 FORMAT( V41 337Xt /0 g TX g1/ V4 TXyt/ V)
D 128 J=14NM
JI=J+NM
J2=2#(J=1)+4
TICH =TI %ETA2/RH(J2)
E3(J)=TT(I1 ) %U%ETA2/RK(J2)
128 CONTINUE
DO 129 J=1,NM
J1sj+NM
J3=d=1
J5=J+1
TF(JeNEe Lo AND o JoNESNM) G TO 125
J3=J
J6=y _
IF{KLLEQGY)Y GO TO 125
J3=NM
J5z4+1
IF{J.ENLL) GO TO 125
J3=d~-1
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J5=1
125 TI(J1)=e25%(E3(J3)+2.%E3(J}+E3{J45})
129 CONTINUE
DO 4 J=1,NM
J1=J+NM
X2=REAL(TI(J))
X3=AIMAG(TI(J})
X4=CABS(TI(J})
X5=REAL(TI(J1})}
X6=AIMAG(TI(J1)}
X7=CABS{TI(J41))
WRITE(3,124) TJ(J) X2, X39X4yx5 X6oX7
124 FORMAT(1X4F5,246F8.3)
4 CONTINUE
WRITE‘3'112) .
112 FORMAT(t1¢, 0V 44X 4 'SIG X0V 42X tSIGC X0V 42X *MAG SXO0',1XeYANG SXO!
1o 1Xe tMAG SXO',lX,'ANG SXO'e1Xye*LSIG XO'41X,'LSIG XO?)
WRITE(3,113)
113 FORMAT( V41 42Xt~ v9xv FeTXa1/7048Xy'~ 77X0'-"7x1 IATES SANARY S SRLL
1o7Xyt/0) .
DO 12 J=14NT
X1=THR{J)*PR
X4=CABS(EL(J)}
X6=CABS(E2{4))

X2=X4*X4
X3=X6%X6
X5=PR*ATANZ (AIMAG(EL(J))4REALIEL(J)))
XT=PRA¥ATANZ2 (ATMAG(EZ2(J) ) 4REAL(EZ2(J)})

XB=ALOG10(X2)
X9=ALOGLO(X3)
WRITE(3yL11) X1gX24X3yXbyX54X69XTyXBeX9
111 FORMAT(1X:FS5.1,3F8.34F8, 11F8 34FR,192F8.3)
12 CONTINUE
DO 13 J=1,NM
KL{J)=TJ(JII%10.+3.5
K2(JI=K1(J)
K3{J)=CABS(TI(J}}1%10.+.5
JI=J+NM
K& (J)=CABS({TI{JL))%10.+.5
13 CONTINUE
14 CALL REORD(KLsK3,NM)
15 CALL REORD(K2,K4&NM)
DO 104 J=1,411
INT(J)=d-1
104 CONTINUE
K=5
KG=1
Ké=1
WRITE(3,106)
106 FORMAT('1
DO 20 J=1,51
J1=51~J
WRITE(3425)
25 FORMAT(? [ 199X, 1|1}
IF((J=1)/5%8={J=1})21,22,21
- 22 WRITE(3,123)
123 FORMAT( T4t 43Xy tmmt 97X,y tmm1])
IF({J=~1)/10%10-{J~1)) 21,122,21
122 WRITE(3,24) K
24 FORMAT{'+¢,12)
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K=K~1
[FJ.NELLY GO TH 21
WRITE{3,116)
116 FORMAT{ 1+ ,4X,50(1V==1))
WRITE(3,47)
47 FORMAT( 9+ ' 4BX,19( |V ,4X))
21 TF(K3(K5)LTWJ1) GO TO 26
60 KB8=K1iKS%) ,
HRITF(3,4B)(AA(T ), 1= l,KR),AA(104)-
48 FORMAT(t+1,105A7)
K52K5+1 .
-IF(Ké(Kb).GF J1) GO 70 60
26 TFIK&(KHYLLTLJ1) GO TO 20
Hl KR=KZ2(KA)
WRITE(3,48)(AA(T),I1=14K8),AA(L0O5)
Kée=K6+1
CIF{KG{KA)GFLJL) GO TH AL
20 CONTINUE
WRITE(3447)
WRITE(3,11A)
WRITE{3463)(INT{d)y.
63 FORMAT{3X,11(172.8 )
WRITE(3464)
64 FORMAT('D®,20K,'X X X PLOT OF MAGNITUDE OF T DIRFCTED CURRENT VER
18US LENGTH T¢t)
WRITE(3,65)
65 FORMAT(21X.0 0O 0 PLOT (UF MAGNITUDE OF O DIRECTED CURRENT VERSUS
ILENGTH T4 '
WRITE(3466)
66 FORMAT('+Y 48X,V /1Y)
NO KO J=14NT
KI{J)=THR(J}®T72./PI+8B.5
K2 (J)=K1{d)
K2(J)1=20.,%ALUGIO0(CABS(EL(J)})+20.5
K& (Jd)=20e*%ALOGLO(CARS(E?2(J)))+20.5
20 CONTINUE
16 CALL RFURD(KL«K34NT)
17 CALL REGORD(K? 3K&4 4NT)
DU 105 Jd=1,45
INT(SI=(Jd-1)%45
105 CONTINUE
X1=1000,
K5=1
Kh=1
WRITE(3,106)
DO BT Jd=1,51
Jl=51-
WRITFE3,88)
BB FHRMAT(OXs V|1, 71Xy 1)
TF((J-1)/100%10=(J=1))92,90,97
90 WRITE(3,91) X1
91 FORMAT( i +1 qF7 .24t ==t ,649X,1-=1)
X1=X1/10,
TF({J.NEL,1) GIY T0h 972
WRITE(3,93) ‘
93 FORMAT( '+t ,17X,7("}1,8X))
WRITE(3,97)
Q7 FORMAT('+‘.RX,?3('-'))
g2 [E(K3{RET.LTLJ1) 60O TO 494
96 KB=K1(KS5}

J=1,11)
)
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WRITE(3,48)(AA(T),1=1,KB},AA(104)

K5=K5+1

IF(K3{K8)4GE.J1) GO TO 95
94 TF(K4{K6).LT.J1) GO TO 87
96 KB=K2(K6)

WRITE(3,48) (AA(T},I=1,KB),AA(105)

Ké=Ké6+1

IF{K4(K6) «GELJ1) GO TO 96
87 CONTINUE

WRITE(3,93)

WRITE(3,97)

WRITE(3,98) (INT{(J} d=1,5)

98 FORMAT(T7X93(13,15X)+14,15X,13})

WRITE(3,99)

99 FORMAT('tO!415X43X X X PLOT OF SXGMA XO:?VER LAMBDA SQUARED VERSUS

1 THETA')
WRITE(3,101)

101 FORMAT( Va4 ,37X,1=1)
WRITE(3,100)

100 FORMAT(16X,'0 0 0 PLOT OF SIGMA X0 OVER LAMBDA SQUARED VERSUS THE

1TAYV)
WRITE(3,102)

102 FORMAT( '+t 437X, t/1}
WRITE(3,106)

108 CONTINUE

230 CONTINUE
GO TO 50

52 STOP
END

/%

s

//GOFTO6F00L DD DSNAME=EEQ034.REV1.DISP=0LD,UNIT=2314,
// VOLUME=SER=5U0004,DCR=(RECFM=V,BLKSIZE=18004LRECL=1796)

//GOSYSIN DD *

001041073001 0.4659995E+00
Q.0 0.0868 04,1736 00,2605
0.,8682 0.,9551 1.0419 1.1287
1.7365 1.8233 1.9101 1.9970
2.6047 2.6837 2.6863 2.5969

~0.0000
0.0 00,4924 0.,9848 11,4772
449240 5.4164 5.9088 6.,4013

9.8481 10.3405 10.8329 11.3253 11.8177
14,7721 15,2657 15.7650 16,2562 16,7225

18.2260
001
016

0.0000E+00 0.3131E+04

C oy

X

043473 044341 00,5209 0.6078 046946
1.2155 1.3024 1.3892 1,4760 1.5628
2.0838 2.1706 2.2574 2.3442 2.4311
2.4184 2.1570 1.8216 1.4238 0.9772
1.9696 2.4620 2.9544 3.446R 3.9392
6.8937 7.3861 T.R785 8.3709 8.8633
12.3101 12,8025 13,2949 13.7R73
171478 17,5177 17.8195 14,0427

26

0.7814
1.6497
245179
0.4971

4eb316
94,3557
14,2797
18,1798




NN= ] NP= 4] NT=

RH
0.0
0.8¢82
1.7268
26047
0,0

ZH
0.0
449240

0.C868
0.5551
1.8223

2.€€37

0.4524
Sehlb4

9.8481 1C.3405%
14,7721 15.2€57 15,7650

18.22¢60

L2= 1

Le
16

L
0.0

T

73 L 1=

0.1736
1.0419
1,910}
Z+£863

0.9848
£.9088
10.8229

C.2121F 04

REAL JT [MAG JT MAG JT

0,50 ~18.,67C -18,799

1000
1450
2,00
2,50
3.00
3.50
4,00
4 050
5.00
5.50
6.00
6.50
7.00
7.50
8400
8.5C
9,00
9.50

"2-84‘0
64486
-C.112
’50223
0.12C

~-2.526
1o4G2
0.1CE
1.8¢60
2.C27
2.288
1.7C5
1,717
~2+453
e 746
-0.747
2.674

~44,733
1,534
~z.214
-5.987
-0.,153
Ce 166
~0.,935
4,859
1.916
3.288
2eS14
2.€24
1.591
1,419
-2.240
1e4472
0.918
4,55

1 BK= 0,485999%€ OO0

0. 2605
1.1287
19970
245968

le 4772
6+4C13
11.3253
1€.25¢62

264495
5.521
7,386
2.216
7' LI
0.194
Ca&70
2+ €95
3.365
l1.919
3.778
34550
3.482
2332
24227
3.391
1e 625
1.183
Se 543

Ne 3473
1.2155
20838
204184

19696
65,8937
11,8177
16,7225

2. 828
~2+644
~0e877

2e QRS

0. N04
~1.578

1.753
~0.325
~N, 782

0.107
_10379
~1.280
-1.873
~3.,328
-6, A28
"(‘xc 74’

Se T6%

l.134

2,371
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0e 4361
1.3024
241706
241570

2.4620
T7.3861
12,3101
17,1478

2eB14
=2.NA2
-0.379
3027
Ne 162
“0?77
1,698
=04241
-0,553
0,328
~0. 902
"00695
-1.158
’2-466
-5. 751
0.136
GeHS0
2ebbh
44 540

N.5209
1.3892
2:2574&
1.8216

209544
7.8785

0.4078
14760
243442
1.4238

3.4468
R ,3709

12.8025 13,2949
17.5177 17.319%

RECAL JB THMAG JA  MAG Jp

1,990
3,353
n, 981
4 o868
b.162
2.N30
2et4l
0,404
n,957
0,342
14648
1,457
441472
Be827
0.753
ReT26
7 +895
5,211

04hF46A
1.,562R
2.4311
09777

3,0392
8,863
13,7873
1840477

N.7P16
].F/,ﬂ']
0,4971

4heb316
n,3587
14,2707
1P, 1700



8 SIC X6 SIG XB MAG SX® ANG SX8 MAG SX@ ANG SX# LSIG X8 LSIG XB

0.0 44405 44405 2,100 1168 2,100 =~63,2 0.644 D.644

2.5 4436€ 4,401 2,097 11644 2,098  ~63.6 04643 D644

5.0 4,355 44378 2,087 115.1 2,097  =R4.7 0,633 0,641

7e5 44285 44340 2,071 113.0  2.083  ~8b.h6  0.637 0,637 ‘ ‘
10,0 44158 4,286  2.C49 110.0 2,070 =A0.2 0,623  D.637 . o]

12,5 44086 ° 44218 2,021 10642 2,054  =72,5 D.611  0,62% ;
15,0 3,954 44135 1,689  10l.6 2,033  ~7A,6 2,597 0,616 , |

17.5 3.8C7 4.037 1.551 642 2. 009 -81,3 0.581 0.606
20,0  3.€46 2.926 1.910 8949 1.981  ~BAR  0.567 0,594
22.5 304?7 30902 1.865 82+ 8B l.QSO -32 .3 Jc‘s‘(‘ 30530
2500 3030? 3.66'»4 1.817 7‘909 t.q,.tl "an7 ﬁ.%'l“ 0.564
27.5 3.126 34518 1.768 6642 1.875 -107.2 0. 498 D.546
30.0 2.5E0 2,254 1.718 5648 1.831 -115.3 Ne&7D D526
32.5 27719 14183 14667 464 7 1. 784 ~-124,0 Oab 44 0.503
35,.C ?e€15 3.C0% 1,617 35. 8 1733 =-133,4 0417 D478
37.5 2,459 28164 1.568 1447 1.AT8 -143,.3 0.391 0 +45% :
40,0  Z.zlz  2.€23  1.571 1201 14A19 =153,8 0,364 .3.419 }
42.5 24176 2425 Le475 -0aT 1« 557 -1A6,9 N.3728 0.+38% :

45.0 2+049 24225 1.432 -13.9 1.492 -176.5 De312 Ne347

47«5 14633 24076 1.390 276 1.423 171.3 D286 D.307 ) i
5Q0.0 1.825 14829 14251 =-41.7 1,352 1586 Je26} 0267 i
525 1.724 1637 te313 ~56.1 1.279 145, 4 0.737 0.214 '

55.0 14630 1e45? 1.277 ~70.8 1.205 131,+ Y212 D.162
57«5 le%41 1.277 1.241 - 35,7 l.130 117.3 0.18% 0.106
60.0 14455 le112 1.206 -100.8 1.055 102.5 0.163 0047 N

62.5 1.371 0.9613 1.17F -116.0 Ne. 281 R7,?2 J.127 =007 i
65.0 1.290 0826 Tel3¢ =131.3  0.909 T1.2 J.11Y  -0.08%
67.5 le2tl CaTN4 1.170 -14647 0, 830 RS0 3,081 -0,1572 E
T0.0 la122 Ue£G7 1.C656 -1482.1 D 773 28.7 NOFRG 0,274
1265 1.058 Ge¥05 1.29 -177.5 N. 711 21.0 D025 =04,297 :
75.¢C CeG8¢ Net26 N.593 167.0 0. 683 3.5 =0,005 -1.3T71 '

175 Cec1 N.35¢ 0558 151.% D.6599 =1447  ~DeN3A7T 0,445
80.0 CeEB3 0.307 Na924 13641 0. 550 ~32.0 =D.063 0520
829 Ca?64 Ce?B4 0.831 12046 D 504 ~4%,6 ~0,10) ~0,895%

8540 0.740 De713 N, 860 105, 0 Ne 462 =6A,C 0,171 SNL,6T2

B7.5 CahS1 0177 Ce €3] 394 Fe b2} “RA, A ~0.167 0,751 )
0.0 Qe &S Calédb 0.805 ?3-8 0.38‘? -0, 3 "nnlaq ‘0083(’ .
92.5 Ce€l2 113, 0.782 5841 Ne346 -113.,8 N, 213 ~0,927 i
95. 0 DebiEl 04034 Oe 162 S 47,2 N30T =126k =273~ =1.028 H
G745 CeHEE CeC74 0745 2643 Ne273 =136.2 =3,284 =~1.,128 ;
I10C.0 NeF272 3,088 Ce 730 102 Te 743 =144,2 ~0.273 1,274 ;
102.5 0.516 0.C530 CeTlR ~6el Ne223 -147.8 =~0.72R7 =1.304 :
105.C 0.503 CeCr 7 0.709 =225 = 04217 =14Re% ~0.2989 ~1,327

107.5 Ce4S4 0.053 Ca703 =391 De 230 -148B44 ~N.307 =-1,278

110.0 O 4EE8 CeC67 CeGOR ~55, 9 0.760 =150,1 ~0,217 ~1,170 }
112.5 O.4E¢E C,Ca3 C.€96 ~72.8 0s305 =154,8 0,214 =1,033 :
115.0 0 486 D125 Ce €77 ~89,8 Da359  =16A149 ~0.313 —N.R9)

117.5 G451l 0,175 C.701 -106.9 Je419 =170.9 ~0.303  -D.756

120.€C CenCC 0e?33 G.707 =-124.¢C N 482 176.0 =0,3N1  =3,632 i
122.5 G.81l4 C.200 C.717 =141.0 Oe 548 16R,1 =3.2P3 D523
12540 0e£25 Ca?77 C.731 -157.9 Vahlé 186.9 =0,277 =D,424
127.5% C.5€z Coli?2 L.750 =-174.6 0. 6RO 14544 0.2 =0.335
130.0 04567 Qet84 G.772 159.1 O« 745 134,0 ~N.27% =N,2586
132.5 Ce£40 Cet52 0.800 153.2 Ne ROA 122.6 =N.18%4  -),1R§
135.0 De€52 0.755 0832 137.9 0. 861 IT1e®d =N 16 =0.122
137.5 Ca7E4 JstE61 0,869 123,72 0,978 10047 =0.172 =0 ,DAS

140.0 C.R2¢ CeG05 04909 108,.,2 Ne QR4 A0Y =N, ORT =N ,014 J
142.5 D506 1.071 CeS52 9641 1.03R RO 0 =N.N47 N.032 ¢
145.0 0.9585 1«18% 04598 A3.7 1. 0RA 7044  =3.002 2.074 :

147.5 1.€6? le2at 1.045 7.1 1.136 61,2 N.0138 0.111

28




150.0
15245
15540
157.5
[160.0
162.5
165.0
167.5
170.0
[72.%
175.0
1775
180,90

le154
1.3C1
1.4C3
1.5117
1.622
1.7¢72
1.815
1.868
1569
2.C2¢

2wCEE

2.€52
2.102

1.299%
14495

«E90
l.€79
1.762
1€38
1504
1eG64
Zs40173
24C51
24079

2.C96

74102

I.Qﬂ3
1.140
1.187
1.272
1.274
1313
1e347
1.378
14403
1473
10/0'553
1.447

1.450

61.4
51 . 6
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T REM 4T IMAG JT MAG JT REAL J@ ITMAG J@  MAG J@

0450 26478C -15.725 31.05% =~-4.147 20494 44840

1.0¢ 84862 -2.264 6571 2.758 =2,111 3.473

1.50 =-6.383 b.6:RG Qe 246 0: 868 -1.136 . 44P

2.0C =C.175 Z.C06 26681 ~3.580 1,739 3.980 . e
250 4457C -N.720 4462  0.183 -0,642 0.577

3400 -2.965 1,156 44332 2.248 -1,911 7,98}

3,50 -—-Z2.764 24146 3,499 -1.R12 Je T44 1,959 .
4,00 0e (1G4 -C.7ﬂ3 0.1788 Ne S6R -O.fl?l . Ne841

4,50 =3,7¢4 Cetl? 24850 0s 969 =-04869 V.30

. 5.0C ~C,910 =~J4%05 1.769 -0.333 N. 070 04341

5'50 ‘1-626 -1¢795 2,079 1QZQ‘ -Ne RRY 1+96R

6'OC -01712 -le€57 14R03 1. 056 -0e AGH 1.237

6.5C ~Ce383 -1.475 1.824 1. 74R -0.947 1.988

7.0C Q244 ‘1.238 1026? 3. 554 -1.R8} 4.02?

7.50 -0.524 -0 ?11 (e 5()5 7.8?0 ~441813 R.AS54

8.00 20‘75‘1 "1.74() 34431 Ne 350 . 'C).'Dlin N.650

8450 ~—-7.758 1. 868 3.36% ~8.300 5,802 10,127

9,00 -?7.48G 1.€49 24678 ~4.092 3,077 7 5.117

9,50 =7.34C 44436 R.H576 -7.008 4277 8.210
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)

SIGC X8
3.,07¢
3.C€7
3,032¢
2.981
2491C
2,820
2,713
24591
20457
2e313
cel€2
2.005
1.84¢
1.68¢
1.5269
1275
1.228
l1.C88
0.958
0.827
0,726
0.€27
Os%38E
Ge4él
0e3G4
00337
0.250
Ce2E3
0.224
0,203
0,186
0.182
0182
Ce.188
0s157
0211
0.2217
Q0e243
0.26C
Qe274
0,287
0,266
0.302
0.30¢
Ce21C
C.21¢
0.22¢
0344
Ge374
0,420
Q.484
Ce570
04675
0.813
0.673
l.15¢
1.3¢€2
1,588
1.830
084

SIG X@
2,078
3,070
2,045
2,008
Z.549
?2+879
2¢ 195
2700
24994
2,478
£e 2565
2.227
2eC94
14956
leR24
1.689
1557
1e4268
1305
lelB7
1.C75
CeG71
Ce€73
C.783
0.£99
C.621
0e849
0.481
Cetl9
0. 360
0«306
Ce256
Dezl2
Ce175
Cel47
0.1321
C.130
Cel45
Ce.181
04238
0e220
0e425
0,953
Ce702
Cef71
1.065%
1,251
14453
14659
le864
2.064
20258
Ze443
24€1%
2.T84
2,940
3,C87
3,226
2,357
J.481

MAG SX@ ANG SX® MAG SX@ ANG SX@ LSIG X& LSIG X8

1,784
1,751

1,742

1.727
1.706
1.679
1e647
1. 610
l. 568
le €21
1470
1.416
1.3%¢
1.299
1.236

1.173%

1.108
1.043
0.979
Ce915
0.852
0,792
0.7%4
0.679
0.628
D.581
0.e539
0.503
Cet73
Ce 450
0435
C.427
0,477
0.433
Cotttets
0.459
D.476
0493
04510
Ce524
Ce 835
0. 544
0.550
0, 5%%
0.557
0,562
0.571
Ce587
0.612
0.648
0. £9¢
0. 7155
0. 824
0,902
0.986
1,075
l.167
1,260
16353
1o 443

0.0
~0e4
~1e 6
‘3#6
-fhe3
-9, 8

'1401
-19.2
-2500
'3lcq
-138,8
_46.7
"55o3
'64‘6
-T445
~- 85,0
-36.0
"107.5
~119.5
‘132.0
"14417
-157. 8
"1710n
1757
162, 4

1493

13645
124, 0
111.9
100.2
88.8
775
6641
54,72
41.7
28e4

l4e 4

' —0.3
-15.8
-37.0
-489()
-bbe b
-8447
'103.6
~123.2
-143,5%
-164.4
17444
153.1
132,2
112.0
92.7
T446
5746
41.8
27,1}
13.4
0.7
‘1101
-21.9
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1. 754
1752
1e 745
1.733
1.717
1,697
1.672
1eh67

1.A10
‘1a5174

1,535
1.492
1e447
1.400
1.350
1.300
1,247
1,195

lel42

le (JR9
1.037

Ne 98%

Ne O35
0+ RRS
0. R36
0. 788
0. 741
Ne 694
0.447
N, 600
0553
Ne 506
04460
Net18
Ne 3 84
Ne 362
0. 360
e 381

e 425 .

0. 489
Ne 565
0. 652
O¢ 743
0. 838
0,931
1.027
1.118
14705
1.288
ls36%
1e437
1,503
14563
l1.618

1669

14715
1,757
1.794
1.832
1+ 866

-180.0
179.6
178,3

1762
173,3
169.5
164,9
159,.4
1583,2
146,1
138,272
129.“
120.0
109.8

IR B
RT7.0
Téhots
hle?
4742
2.4
17.0

1.0
‘1H.H
~23,1
~51l.0
-6, 6
-n8,7

~1N], 2

~128.6

~149,5

-171.2
16he1
142,1
11643

KRG
"R, 2
PEeB
—5.?
-35,0
~6241
~86 4 R

-1n9,3

-‘.30.2

-149,R

-162, 4
173.8
165647
14042
126442
108.7

93.7
7941
64.9
513
38,0
2543
13,1

1.5
Qe b6
*2001

D3.488
De487
De4R?
0s475
N b
04452
0,433
3'4 1’4
N.390
3-3(!4
Ne335
0.302
0. 264
D.227
De1R4G
4138
D08
0.037
-0.010
-’\.077
-N, 1732
=0.203
‘Dl?‘l"}
-Oc 3345
-0 4N
‘30472
~0.537
=DNe,RQ7
‘00651
"'O-AQq
'007??
=0.,733
=Je 73q
"0. 7?7
~0. 704
-0067‘5
-0e 645

- -0.ﬁl’+

=D+ 584
-0e562
-0e 864672
-0.5729
-Ne52)
"OURI’?
_OQ‘SO:
-0.501
-0c4R7
‘Oc46q
-0.427
"0.377
-'0."!1“
~De2844
=N 16R
_OOOQO
'00017
0.063
0.124
0.20!
Ne 267
0.317

D.488
0,487
De4R4G
Nea78
0470
04459
Deb b
N 431
70414
1 ,30¢
Ne372
0 o348
De321
Ce?20?
0e2&1
Ne228
nN.19?2
D188
Te11A
NN74
NN 32
=013
-9 «N B9
-9 .106
-0 +16A
",q 0?07
'0026’
~-N.317
~-0.378
=N s bbtb
~N 518
-0 .5932
“Ne6H T4
‘0 0757
-0.832
-0 .88?7
-0 «R87
-1 .837
=N ,T47
=) o622
~0) ¢ 4R
~0.372
-0 . 7588
-0 15"!
-0 NN
1.023
n.nav
NelR7
0.729
0.270
N.315
Y . 384
Ne2RY
.0 0"‘1p
0« 445
D668
0 .49N
N.809
DB 2A
0«42



150.0
152.5
15%.0
157.5
160.0
162.5
165.0
167.%
170.0
1725
17€.C
177.5
180.0

24345
2.6089
2.871
2,125
3.3€7
3.562
3.76¢
3,676
44121
44248
4433€
44285
4e407

2.€00
3.712
€LY
2.619
4,012
44098
44176
4de244
44201
4347
44380
4,400
44407

1.5831
1.61%
1.£%4
1.768
1. 838
1895
1,548
1.694
24032
2.061
2.CR2
2,005
?.099

-32.0
-41e?
"49:5
-57.1
-63,9
—6918
-75.0
-79.4
-83,0
—3508
-937. %
-49, 0
~B9. 4

1,897
1,927
1.954
l.980
2.003
2.024
7. 044
2. 060
2074
7. QRS
2,083
7. 098
2. 099
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-30,0
~39.2
-47.7
5544
-6?'4
-6R,7
-7401

~78.8 |

-82.6
~R& &
-R7,7
-29,0
789.4

0.371
Oe4l5
0,480
D.495
04527
04568

04579

0599
0.614
Neh 2R
04637
Dahts?
Q644

0.556
.57
n.582
0.5913
NA03
0612
D621
D .628
T
D638
0.641
N oF 63
0 44
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B. Aperture Radistion

// (06394EEv492) ¢ "MAUTZ y JOE' yMSGLEVEL=1
// EXEC FORTGCLGyPARM FORT=1MAP!?
//FORTLSYSIN DD %
SUBROUTINE LINEQ(LLC)
COMPLEX C(1)+STOR,STD,ST,S
DIMENSINN LR{58)
PO 20 I=1,LL
LR{II=1
20 CONTINUE
M1=0
DO 18 M=1,LL
K=M
DO 2 I=M,LL
Kl=Ml+1
K2=M1+K
IF(CABS(C(KY1))=CARS(C(K2))) 242,46
K=1
2 CONTINUE
LS=LR (M)
LR(M)=LR(K}
LR{K)=LS
" K2=M1+K
STOR=C (K2}
J1=0
DO 7 J=1,LL
Ki=di+K
K2=J1+M
STO=C(K1)
C{K1})=C(K2)
-C{K2)=STQ/STOR
Ji=Jdl+LL
7 CONTINUE
Kl=M1+M
C(K1l)=1./STDOR
b0 11 I=1,LL
TF{I~-M) 12.11,12
12 Klz=Mi+]
ST=C(K1)
C(K1l}=0.
J1=0
DA 10 J=1,LL
Kl=Jl+1
KZ2=J1+M
C{K1I=C{K1)-C(K2)*ST
Ji=Jdl+LL
10 CONTINUE
11 CONTINUE
Ml=M1l+LL
18 CONTINUE"
J1=0
DO 9 J=1,LL
CIF(J=LR(J)) 1448414
14 LRJI=LR(J)
J2=(LRJ=1) %L
21 DO 13 1=1,LL
K2=Jd2+1
Kl=Jl+1
S=C(K2)
C{K2)=C(K1)
C{K1}=S$S

>
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13

0

[y

155

306
305
302

301
. 306

CONTINUE

LR{JI=LRILRY)

LR{LRJI=LRY

TR{J=LR{J)) 144+8,14

Ji=Jd1l+L1l

CONTINUE

RETURN

END

SUBROUTINE PLANE{(VVR ,THR +NT}
COMPLEX VVRI1)}),A5,A6,U ' .
COMMON UeR{421428(42Y,SVI(42),CV(42)4BKNP,T(80),TR(AO}
DIMENSION RJ{84},THR{1)
KG=NP-1 !

Ni=KG/2~1

AB=2,.%3,141593%Y

NV=NM*2

DO 156 L=1oNT

L1={L~1)*%NV

CS=COS{THR(L )}

SH=SIN(THR{L) Y

BCS=RK®ECS

DO 302 J=14KG

Jl=y

XxR(J]RBRESN

B0 305 Jd=1l,2

FF{X=1,E=5}) 14152

TF{JJd=1} 2434

BJ{Jl)=1.

G0 TO 306

BS(J1)1=0.

GG TD 306

RH=X/2 .
RH2=RH#RH : ‘ e
RH3=RH*%*{JJ=1}

BJ{J1)=RH3

SS=BJE I}

S5ST=5S#%1 . E-7

DO 155 K=1:20

$S=-SSHRH2/K/ (K+JdJ=1]
BJ{UL)=RJI{JLI+SS
[F{ABS{SS)~SST) 306,306:155.
CONTINUE ‘

§TNP 155

J1=J1+KG

CONT IHNUE

CONTINUE

D0 300 J=1.NM

Jl=g+l1l |

J2Ed1+NM

VYR{JLI=C,

VYR (J21=0,

DO 301 I=l4+4

Tl=2%{J=1}+]

Te=ani{ J=-11+1

12=11+KG

A6 (COS({ZS{T1)*BCS)I+U%SIN{ZS(11)%BCS))*A5
YVREJT)SVVRIJTI+A6X{CSASVITLI*BILI2)4SNRCVITLY*RI(TIL ) #*UI*T (14}
VVR(J2)1=2VVR{J2)+A6%BRI(I2)%TR{14)
CONTINUE

CONTIMNUE .

38




156

A4

A7

81

107

50
5]
53
54
55
46

56

126

58

CONT INUE
RETURN

END . :
SURROUTINE REORD(K] ¢K34L)
DIMENSTON K1(1)4K3(1)

DO 81 Jd=1,L

K8=K3(J}
Ké=J

DO 82 I=J,L

TF(K3{(I)-K8B) B2,+82,84
K8=K3(1)

Kb=1]

CONT INUE

K3{K6)1=K3(J)

K3(J)=K84

K8=K1({K6)

KL(K6)=K1{J)

K1(J)=K8
CONTINUE
K3(L+1)==]
RETURN
END

COMPLEX ZL(10),ZM{100)

COMPLEX A3,Y(1600)4VVR(2920),TT(40),E3(40),E1(73),E2(73),U

COMMOUN UyR{42)4025(42),5V(42),CVI42),BKyNP,T(80),TR({RO)

DIMENSTION RH(43)37H(43)4yDH(42)yTJ(20) 3 INT(11)yTHR(73)

DIMENSTION AA(LI10)4KI(T73)4K2(20)4K3(74),K4(21)
DIMENSTON LP(10) '
DATA AA(1),AA{109),AA(110)/" Vytxt,001/
NN 107 1=1,107

AA(T+1)=AA(T)

U=(0.11') .

ETA=376.707

PI=3.141593

PR=180./P1

WRITE(3,106)

REWIND 6 : .
REAND(LyS514END=521 KKyNP,NT,L1,BK
FORMAT(413,FE14,.7)
READ(1,53)(RH(T)I=1,NP}
READ(L1953)(ZH{TI)+I=1,NP)

FURMAT{10FB.4)

WRITE(3454) KKyNP¢NT,L1yBK

FORMAT(1X//' KK=1,13,% NP=4t,13,¢ NT=1,I34¢ L1l=t,13,"
WRITE(3,55)

FORMAT(1X/' RH')
WRITE(3446)(RH(T)yI=1,4NP)
FORMAT{1Xs10F8.4)

WRITE(3,56)

FORMAT(1X/t ZHY)
WRITE(3,46)(ZH(T}41=1,NP)

Ki=1

BK=1yEl4sT)

IF((RH{1)~RH(NP) ) eNE o0+ o.OR. (ZH{1)=ZH(NP) ) 4NE.O.) GO TO 58

KL=0

"RH(NP+1)=RH({2)

ZH(NP+1)=7H(2)
RH{NP+2)=RH(3)
IH(NP+2)=7H(3)
NPeNP+2

NM= (NP=3)/2
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144

131
132
40

133
41

45

57

74

75
115

77

NM&=NM* &

NM2=NM*2

NZ=NM2%RNM2

DO 144 J=1,.NMZ

E3({J}=0.

CONTINUE

IF{KK.EQ.2) GO TO 40
READ(1+453)}(E3(T),I=1,NM)
WRITE(3,131)

FORMAT(LIX/t VO!)
WRITE(3,132}

FORMAT( '+ =1)
WRITE(3,461{E3{1),I=1,NM)}
[F{KK.EQLLY GO TO 41
Jl=hNM+1
READ(L+533(E3(1).T=J1,NM2}
WRITE(3,131)

WRITE(3,133)

FORMAT( '+ /1)
WRITE(3,45)Y{(E3(1),I=41,NM2)
X1=2.%P1

DO 45 J=14NM2
E3(J)=E3(J)1=%X1

CONTINUE

DO 57 I=2,NP

12=1-1

RRISRH{T)=RH(12)
RR2=ZH(I}=ZH({I12)
DH(12)=SORT{RR1%RR1+RR2%RR2}
ZS(IZ)=.5*(ZH(I{+ZH(IZ))
RUI2)1=.5%(RH(T)+RH(I2}}
SV{12)=RR1/DH({I2}
CV(I2)1=RR2/DHLI2)

CONTINUE

DT=P1/(NT-1)

DO 1 J=1.NT
THREJI=DTR{J=1)

CONTINUE

DO T4 J=14NM

J2=2%(J~1)+1

Jd3=42+1

Jé=J3+1 .

J5=J4+1 .
Jh=4u(f~1)+1

JT=d6+1

JB=J7+1

Jo=g8+1

DEL1=DH(J2)+DH(J3)
DEL2=DH{J4)+DH(J5)
T(J6)=DH(J2)%DH{J2) /24 /DEL]
TOITY=DH(J3 )= (DH{J2)+DH(J3}1 /2, ) /DELY
TR =DH{J4 ) *{DH(J5)+DH{J4)} /24 1 /DEL2
T(J9)=0H(J5)*DH({J5)/2./DEL2
CONTINUE -

DO 75 J=1,NM4

TREJY=T(J)

CONTINUE

IF(KL.EQ.0.) GO TO 78
TF(RH(LIVTT 423,77
DEL1=DH(1)}+DH(2Z)
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TRO1)=DH{1)%{1,+(DH(2)+DH(1)/2,)/DEL1)
TR(2)=2DH(2)%{1,+DH(2)/2./DEL1)
23 IF(RH(NP))79,78,79
79 Jl=(NM=1)%*4+3
J2=41+1
DEL2=DH(NP=2)+DH(NP-1)
TR{JL)=DH(NP=2)%{1,.,+DH(NP=-2)/2./DEL2)
TROJ2)=DHINP~1)%(1s+{DH{NP~2)+DH(NP-1}/24)/DEL2)
78 $S=0. _ v _ '
DO 7 I=1,NM
I1=2%(1=1)+1
12=11+1
SS=SS+DH{IL}+DH(12)
TJ(I)=8S
7 CONTINUE
DEL=TJ(NM)
IF{KLJNE,0O,) DEL=DEL+DHINP-2)+DH{NP-1)
DEL=DEL/10.
DD 8 J=1,NM
TJ(I)=TI(J)/DEL
8 CONTINUE
185 READ(6)I(Y(I)sI=14NZ)
CALL PLANE(VVR,THR,NT)
DO 230 L3=1,L1
DO 134 .J=14NM
J1l=J+NM
Ti(J)=0.
TI{J1) =0,
DO 135 1I=14NM
[23¢(1~1)%NM2+J
13=12+(NM2+1) %NM
14=1+NM
T =TI(I)Y+Y{I2)V%E3(T)
TI(JL)=TI(JL)+Y(I3)%E3(]14)
125 CONTINUE
134 CONTINUE
READ(1,51) L2
WRITF(3,243) L?
243 FURMATIYOL?2=1,13)
' IF(L2.F0.0) GO TO 235
READ(1,231)(LP(J)yJ=1,4L2)
231 FORMAT(1013)
' READ(19234)(ZL(J)ed=14L2)
234 FURMAT{7ELl1.4)
WRITE(34244) (LP(Jd)yd=1,L21}
244 FORMAT('OLP*,/(1X,1013))
WRITE(3,245)(7L(J)eJd=1,L2}
245 FORMAT('OZLY' 4/ (1X37TELL.4))
DU 232 J=1,L2
JI=(LP(J)=1)%NMD
JS=(J—-11%L2
DO 233 I1=1,L2
J2=d14+LP{])
Je=J5+1
IM(J4)=Y{J2)
233 CONTINUE
Ja=45+J _
TF(CARSI{ZL{J))WEQ.Os) ZL(J)=41E~20
IM{JG)=IM(J4)+1,/72L(J)
232 CONTINUE
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239

238

241
240
235

247

Dup
244

I

7464

Ih7

N
190
191

CALL LINFQIL?«7M)

M) 238 Jd=1,L2

F2{01=0.

i) 239 T=1,L2
J1=(1-1}5wp 2+

Jz=LP(1}
E2(IY=F20 N +Zunld1 =TT a2)
CONTINUE

CONT INUE

DA 240 J=1,n7

ML 241 T=1,.L7
J2={LPLT =T enmMP2+]

THEY =TI =F2LT %Y (42)
CUONTI Nt .

CIMGT TN

P1=0,

P2=ﬂl

D} 236 J=1 N

J1=J+NM :
Pr=P1+CORtGITT 1) )=R3(0)
P2zp2+CImdGITYTT (ST Y =E3(JL)
COUNT T -

Ph=p1

Ph=p2

[t 2ak Jel g7

di=1 PN

TR{JL=NM) 247 241,248
Ph=Pa=COnG(TI(JY) ) 2R2 ()
a1 Ty 246 .
PosPh=CiiviGETT S %R2000)
Crim’y ThliF

WETTE(Z34 R4 P12, R4yPn
FORaAT(//T1XeTEY] o4

pazg wP ] SRR /RK/FTA
THIP) JFO 0. Gr T 249
Pa=u1/Pn
Pl=1/SORTLAARS{PY =P}
TEAP2arD ) GO T 2472
pw=p2/ps

B2=1 o/ SORTIARS(PY)%P3R)
NIATESTEN 8 N

F10g)=n,

E2{ar=0,

Ji= (-1 ) st

P Y6 T=3 olvm

Fl=a1+1

172=71+0MM

Fas|+mpM

FIOAI =R O RVVR OV T
F20S) =k 00+ VVRETZ2 1% T (TR)
G TNy

R RN B IR N IND R R
AN S A IR §1

Gy it

F1C1 Y=t F=10)

F2(1)=1 k=10
Fr{mi)=i.+=-10
FAT =) k=10

DH 139 =1 404

J2=p%( J=1)+3
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139
145
138
146
148
149
147
124
140
137
110

109

143
150
151
155

154

111
156

152

158

159

153
160

Jl=J+NM

TI(H)=TI{J)/RH(J2)
TI(Jl)= TI(Jl)/RH(JZ)

CONTINUE

GO TO(145,1464137)4KK

J1=0

" WRITE(3,138)

FORMAT (P10 ,2X,1'T

GO TO 147
Ji=NM
WRITE(3,148)

FORMAT('1°%,2X,'T

WRITE(3,149)

FORMAT (' +1,414X,"

DO 140 J=14NM
J2=J1+J

15X, TREAL JT ' 44Xy ' IMAG JT')

95Xy 'REAL JO',4X,y ' TMAG JO')

/110K, 0/1)

WRITE(3,124) TJUJ),TI(J2)
FORMAT(1XsF5.244E1143)

CONTINUE

GO TO 150
WRITE(3,110)
FORMAT (142X,
1J0%)
WRITE(3,109)

T,

FORMAT (P47 ,36X,"

DO 143 J=1,NM
Jl=J+NM

5Xg "REAL JT?!94Xe P IMAG JT 44Xy 'REAL JOY 14X, 'TMAG

110X, 1/1)

WRITE(3,1241 TJ(JI)aTI(J)TI(IL)

CONT INUE

GO TO (15141524153)4KK

WRITE(3,155)

FORMAT(*1 O'yéx,'GU'.6X,'E0',4X,'ANG EO',BX;'DO’)

WRITE(3,154)

FORMAT("" -"7X1

DO 156 J=1,4NT
X3=CABS{EL{(J})
X1=THR(J)*%PR
X2=X3%X3
X5=X2%P4

ot g TX g Ve 1 g Gy Yt Xy 1 =1)

X4=PR¥ATANZ2(ATMAG(EL(J))yREAL(EL(J)}))
WRITE(3,111) X14X29X39X49X5
FORMAT(1XyF5.1,2F843,F8.1,2FB843,F8.1,2FR.3)

CONTINUE
GO TO 157
WRITE(3,155)
WRITE(3,158)

FORMAT( '+ /1,7X,

DO 159 J=1,NT
X3=CABS(E2(J))

O X1=THR(J)*PR

X2=X3%X3

WARNS CRAVANL) SRVANFTY CRVAR|

X4=PR*ATAN2(AIMAG(E2(J) ) REAL(E2(J)))

X5=X2%pP5

WRITE(3,111) X14X2¢X3¢X4eX5

CONTINUE
GO T0 157
WRITE(3,160)

FORMAT(' 1 O’|6X,'GO"6X.'EO',4X,'ANG EO' 94Xy GO ,6Xy TEOQT 94Xy 'ANG
LEO' 93X, D0 ,6X,'001")

WRITE(3,161)
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161

167
157

172

13

104

106

25
22

123
122

116

FORMAT( '+ =0 3 TX g bt g TX g 18 (O Xy bl ( SX 0 /8 g TX g1/t QX gV /4%,

1t/

DO 167 J=1,NT

X3=CARS(EL(J)}

X1=THR (J)*PR

X2=X3%X3

Xé= PR*ATANZ(AIMAG(El(J))yREAL(El(J)))
X6=CARS{E2(4}))

XS5=X6%X6

X8=X2%P4

X9=X5%P5

X7=PR¥ATAN2 {AIMAG(E2(J)),REALIEB2(J)))
WRITE(34111) XLoX29X3¢X%9X54X64XT¢XB¢XG
CONTINUE . :
Ml=1

M2=2 :
IF(KK.EO.1) M2=1

IF(KK.EQ.2) Ml=2

DO 171 M=M1,M2

M3={(M=1)%NM

X1=ARS{REAL({TI{M3+1)))

X2=ARS(AIMAG(TI(M3+1)))

DO 172 J=1,NM
JizJ+M3
X3=ABS(REAL{TI(J
X4=ABS(ATMAG(TI!
IF{{X3=X1}.6T.0.
IF{(X4=X2)4GTW0,
CONT INUE

DO 13 J=1.NM
J1=J+M3

KL =TJ(J)*10.+8.5

K2¢J)=K1(J)

K3({J1=25. *REAL(TI(JI))/X1+25 5
KG{J)1=25 e RATMAGITI(J1) )} /X2+25,5
CONTINUE

CALL REDRD(KY K3, NM)

CALL REURD(KZy K4 NM}

DU 104 J=1,11

INT{J)Y=d=1

CONTINUE

X1=1.

K5=1

K6=1

WRITE(3,106)

FORMAT(11'}

DO 20 J=1,51

Jl=51-J

WRITE(3,25)
FORMATEOXy 1 {1 ,99X |1}
TE((J=1)/5%5=(J~1)) 21,22,21
WRITE{3,123)

FORMAT P41 gBX g tmmt (GTX Vot )
WRITE(3,24}) X1

FORMAT( '+ *,FT7,.1}

X1=X1l=e2

IF(J.NEL.1) 6D TO 173
WRITE(3,116)
FORMAT( V4% ,9X450( ==1)}
WRITE(3,47)

1))

1))}
Xl=
X2

1
J
} X3
) X2=X4
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47 FORMAT( 41 ,13X,19(1|"44X})

173 IF(J.NE.26) GO TO 21
WRITE(3,116)

21 IF(K3{KS).LT«dl) GO TO 26

60 KB=K1({K5) . ,
WRITE(3,48)(AAlT1)4I=1,K8),AA{109)

48 FORMAT{'+%,110A1)

KS5=K5+1
IF(K3({K5).,GE.J1) GO TO 60
26 ITF{K4{K6) ., LTeJ1l) GO TO 20
61 KB8=K2({K6)
WRITE(3,48)(AA(T),1=14KB),AA(110)
Kbek b6+1
IFIK4{K6)BELJLY GO TO 61
20 CUNTINUE :
WRITE(3,447)
WRITE(3,116)
WRITE(3+63)(INT(J)ed=1s1l)
63 FORMAT(BX,11(124BX)/41X)
WRITE(3,174) )
174 FORMAT(32X,'X X X PLOT OF (REAL J )/MAX''REAL J '' VERSUS LENGT
IH T7)
TF{M.EQ.1) WRITE(3,175) _
175 FORMAT( V4 ,54X,8T4,12X,¢T1)
IF{M.EQ.2) WRITE(3,176)

176 FORMAT{ V41 ,54X 400", 12X 100/ 41,54X,0/0,12Xy8/01)
WRITE(3,180)

180 FORMAT(32X,'0 0 0 PLOT OF (IMAG J )/MAX''IMAG J 't VERSUS LENGT

1H T
IF(M.EQs1} WRITE(3,175)
IF(M.EQe2) WRITE(3,176)
163 DO 80 J=1,NT
K1(J31=THR{J}1*T72,/PI+8.5
IF(M,EQ.1} K3(J)=20.%ALOGLlO(CABS(EL
. IFIM.EQ.2) K3(J)1=20.,%ALOGLO(CABS{E2
80 CONTINUE

CaLt, REORDI{KL K3 ,NT)

vt 105 J=175

INTIJ)=(J=1)%45

105 CONTINUE

X1=100,
KS=1
WRITE(3,106)
Hho 87 J=1,51
J1=51-J
WRITE(3,88)
88 FORMAT(9X ' ',71Xy'{")
IF{(J-1)/10%10=(J-1)1)92,90,492
90 WRITE(3,91) X1
91 FORMATI( 941 ,FT.3,y1 ~=1,69X,t==1)
X1=X1/10.
IF(J.NE.1) GO TO 92
WRITE(3,93)
93 FORMAT(P+0,17X,7(%|1,8X))
WRITE(3,97)
97 FORMAT( i+7,8Xs73("=1))
92 IF{K3(K5).LTL.J1) GO TO 87
95 KE8=K1(K5)
WRITE(3,48)(AA({T)+I=14KB)sAA(109)
K5=K5+1

(J11)+30.5
(J41))+30.5
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87

98
177
178
179
171

170
230

696
688

S 692
693

52

/%

1F{K3(K5),GE.J1} GO TO 95
CONTINUE

WRITE(3,93})

WRITE(3,97}
WRITE(3,981(INT(J)ed=1,5)
FORMAT(TX¢3(I13415X),16,15%X413/,1X%)}
WRITE(3,177) ‘
FORMAT(34X,.'PLOTY OF GO VERSUS THETA')
IF(M.,FOL,1) WRITE(3,178)
FORMAT{ ' 4t 442X, 1=1)
IF(M.EQ.2) WRITE(3,179)
FORMAT( Y+t ,42X,8/1)
CONTINUE

WRITE{3,106}

CONTINUE

DIMENSION JK{4)

JK{11=1

JK(2)=zNM+1

JK{3 ) =NH2%NM+1
JK(4) =JdK (3} +NM

DO 693 J=1.,4

Ji=JK(J}

WRITE(3,624) J
FORMAT(LIX/Y Y1,11)

DO 692 I=1+NM

J2=J1+NM~1
WRITE(3,688)1(Y{K)K=J1,42)
FORMAT(1X,10611.4}
Jl=Jl+NM2

CUNTINUE

CONT INUE

GO TU 50

STOP

END

//GDFTO6F001 DD DSNAME=EEQ034,.REVY,NISP=0LD,UNIT=2314,

//

. VOLUME=SER=SU0004 ,DCB=(RECFM=V,RLKSI7E=1R00,LRECL=1796}
//GOLSYSIN DD *

001041037001 D.4659395E+00 L

0.0868 0.1736 0.2605 0.3473 0.434]
0.8682 0.9551 1.0419 11,1287 1.2155 1.3024
1.7365 1.8233 11,9101 1.9970 2.0838 2.1706
2.6047 2.6R37 2.,6863 2.5969 2.4184 2.1570

"000000

0.0

Oin

001
0lé

/%

0.4924 0.9848 1,4772 1.9696 2.46720
4,9240 5.4164 5.,9088 6.4013 6.8937 T7.3861
9,R4R1 10.3405 10.8329 11,3253 11.8177 12.3101
14,7721 15,2657 15.7650 16.2562 16,7225 17.1478
18.2260
0.0000 0.0000 0,0000 0.0000 0.,0000 0.0000
0.0000 0.0000 0.,0000 0.0000 16.9400 0.0000
0.0000 0.0000 0.0000 0.0000 0,0000 0.0000
0.0000 0,0000 0.0000 0,0000 0,0000 0.0000

0.0000E6+00 0.8120E+03
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0.5209
1.3892
22574
1.8216

29544
TRTHD
12.8025
175177

0.0000
0.00n0
0.0000
0.0000

06078
1.4760
243442
1.4238

3.4468
Re3709
13,2949
1748195

0, 0000
0,0000
0.0000
. 00000

0. 6946
1.5628
244311
09772

3.9392
ReBAR3
13,7873
1R.0427

0,0000
00000
0.0000

\

O0.7R14
1.6497
2.5179
0.4971

G.431A
Ye3557
14.2797
1R, 1798

0.0000
. 0000
00000

)
H
!




kx= 1 NPs 41 NT=

R
0.0
0.8£682
1.73¢5
2.6047
0.0

ZH
Ca0
4.9240
S.R481
14.7721

ve

0.15%54¢

T
0450
1400
1.50
2400
2.50
3.00
3.50
4400
4.50
5.(40
5450
6400
6.50
7.06
7.50
8400
8,50
G.0N
9.50

27 Ll= 1 BK= Q,48%9995¢ 0C

0.3473 0,434}
1.2155 1.3024
2.0838 2,1706
244184 2,1570
1.9696 2.4620
648937 7.3861
11.8177 12.3101
16,7225 17,1478
0.0 0. 0
1649409 0.0
0.0 0.0
040 0.0

"CeCBEB 00,1736 Ce26CH
1.£233 11,6101 1.9970
7JEE2T  P.EEE3 2.596G
Ce4524 .CaS848 1441772
R.4164 E,GCRR  £.4013

10.2405 108226 11.3253

15,2657 15.765C 1€.25¢62
0.C CeC €. 0
C.C Cel2 €.0
0.¢ C.C €. 0
CaC CoC ’ C.0

€.812CF C3

€1 CoG 0.1554F C1 0.0
REAL JT IMAG J7

~Ce4B3F~C2 -Ce241FE-01

~0e3E4F=C2 —C4264E-C1
~0.117E~0G2 ~(a246F-C1
0el1CE-02 ~CeZC3F~C1
Co4€5F-02 ~0e13SE~0C1
G.73CF=02 -C.ST8F~C2
C.632E~C2 Col7CE-02
Co1C5F=C1 (.389F-Q1
CelC7F~C1 (.113E-C2
0.SS8E-C2 -(.455F~C2
CoE4EE-C2 =-(,SC3F-02
0.¢41E-02 -C.580F-C2
Go4C4E-02 ~C.BCOE-Q2Z
0.146E-C2 ~Co,413F~C2
~Ce875F=(3 (48BLF-C3
~0.T24F~=CZ ColETF=C1
~0.2CCE~C2 (L.6186=-C2
~0.1C7E~-02 C.473E-07
~Ce272E~C3

C' 188?"02
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eS8
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