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SECTION 1

PROGRAM ASSET

This section describes the program ASSET, which solves the asymmetric
scattering problem for conducting surfaces as discussed in Sec. 2.3 of Vol. I.

Section 1,2 contains a listing of the program code.

1.1 ASSET PROGRAM DESCRIPTION

The flow chart of the ASSET program, shown in Fig. 1, describes pic-
torially the operation of ASSET and the calling sequence of the subroutines
that constitute ASSET.

The first step is to set up the required geometry parameters which
model the target being considered. This is done in subroutine SPHER3 in this

case, which models a sphere of arbitrary radius and number of patches,

Subroutine PRNTG prints the geometry parameters of the scattering

body under consideration.

Subroutine PULSE generates the Gaussian-shaped pulse given in Ec¢. (4)
of Vol, I for the incident magnetic field. The parameters used to describe the

incident field are discussed in Sec. 2.3.1 of Vol, I,

Subroutine STEP3 carries out the iteration in time that is dictated
by Eq. (10) of Vol, I and computes the surface current at all sample points in
space-time,

Subroutine PRNTC prints the values stored in the surface current ar-

ray at all sample points in space-time,

Subroutine FAR3 computes and prints Lhe far scattered magnetic field
given in Eq. (9) of Vol, I and uses the geometry parameters displayed in Vol. I,
Fig. 4.



CALL SPHER3
(or other suitable
geometry)

i

CALL PRNTG

I
Yy

READ INPUT
DATA

N

N

CALL PULSE

N

CALL STEP3

—

CALL PRNIC

!

CALL FAR3

N

AN
N N N

N

EXIT

BNy

FIG. 1 Flow chart of ASSET program.
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1.2 ASSET PROGRAM LISTINGS

gccel
00c2
CCcc?
o[s Rl
o] alap ]
cgcCcs
CCce?
20313
ZCCs
0812
cc11
012
Lcrz
0014
cCles
Gl1s
cci7
cc1t3
oCls
Jd22
ccz21i
cc22
gger
3024
cC2s
C3 2%
CTe1t
oC 2?8
ccee
ccz
cr31
0532

(9]
1NN A i g LN
£ N

e L) D W g WY N
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SRS NANSNANDINANS N3]
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C ASSET CRIVER

CIMENSION X(10C)eYU100)eZ (100)sXN(1ODe 3)eMOSTI100),0S51100),
T D) WF (LG, UM e2)wJSTART (100
sTF{G30) sHOXD (OS5 09) +HPXT({0S0e03)eHYZT(DSOe0N e HYZX(OS50,09)
s PSIFX(CS)eESIY?2(C9)
ISMaAX=103
JEMAXZ u4C
JFMAXZ350
IFMAXZLY
CALL SPHEQRIUXeYeZ o XNoMOSToDSeNTOTALs ISMAX)
CRALL PENRTGS (XeYoZoeXNoeMOSToCSoeNTOTALsISMEXY)
QEAC(S5e1C) TU(1) DT TNOSUR
REAC(5+10 [N
REBAD(3+1C) ALPRAGIETA
IC FORMAT (3F1L.4)
WRITE(Ge23) TU1)e DV o TNDSURIANGALPRALBETA
20 FORMAT (1F1s10Xol16-INPUT PARAMETERS/?
*#5X e 74TSTARTZ9FINaS5/5X e TH CTZeF1INaS/5X e THTINOSUR=ZWFI0.57
*5Y ¢ Tr ENZWE 1L .S5/75Xe7H ALPFAZWF 1IN .5/5%Xs7k RETA= ,F10.5)
JNOZUTNZSSUR-TH(1))/70T«1,01
IFIUNC.G3T.JSMAX) 50 TO:&00
30 100 JUzZ2eJN3
100 THUUIZT (U=-1)+07T
COLL FPULSE tANJALPHAISETAGT oTToUNDe KoV o7 e XNe NTOTAL oF o JSTART
«[SMpx,yJSMAX)
WRITZ( (sl
1 FORMAT (1+1)
WP ITIlae2) T dSTARTII) eIz eNTOT AL
2 FOPMAT (SX,2110)
CALL STLO 3T o CTeuNCeXsYoZ sXNsMOSToCSeNTOTALIFeISTART,
eICMAX s USMAX)
CALL PRIINTC (T odNCeFeNTOTALSTISMAX»JSMAX )
CBLL FARZ(T oLV o UNC o X oY o2 sy USHNTOTAL oF»ySTART s TCMAXY USMAYX,
P TFeNTF oS XPorPAToRYZT o HYZXeOS IPX ePSIYZeNPY e NYZ7 ¢ TFMAXe JFMAYX
s ALPrLIEETA)
sTop
ECD CCNTINUE
wRITI(oe30)
3IC FOCRMAT(1HLI o Xe 21 PrTEFMINATE RUNe TNZSUK TCCO LARGF)
5Top 100
ENC



ccel SUBROUTEINE SPRER3I (X eYe2oeXNeMOSToOSoNTOTAL s ITSHMAX)
0012 CIMENSION XCISMOX) e YUIISMAX)sZ({ISMAX ) oXNIISMAX e 3)pMOSTELSHAX)
tees s0SEISMAX)

oCcoy DIMENSIGN MLU2S) s THETA(25) ¢PHIL25)
coos D&TA FI/3.1415926S7

acos MLMAX=25

ccrne REAC (3+41C0) ROWMTIOTAL

oons 10 FORMAT (F12.5¢L%)

cees IF(MTOTAL.3Y.(FLMAX-2))Y GO TD 200
a1z QAL (Sell)(MLET) ¢IZ1¢MTOTALY

co1tl 11 FORMAT (181%)

Jolz RS322JeRO

criz AMZMTCTAL

o011y OTHETACZPI/aM

o3 TPETAI1)=3.

co1s 50 190 [=z1eMYOTBL

cci? 1C0 THETA(I+1)-TRETACI) «DTHETA

co1l3 NZ=D

tecre DC 15C Iz1.MTOT8L

Ccc23 MIzMLIT)

cca21 IFIMI.CT.MLMAX) GG TO 2CO0

3c 2 AM=MY

ocez ERPEAZPIeRSGO (CGSUITHETA(TII-COSHTHE TA(TI+L)) ) s8Me2,
5o 24 OPHIzZ2.ePI/4M

gcoc PrI(1)IZDFEI/2.

2925 CO 110 [Iz2.M1

cca27 11C PRItIIIZPRIMII-1)40Pk]

30723 THETSTRETE(T) +OTHTTAZ2,

cCzs RSINTISINITFET)ISRE

3032 RCCST=COSUTRETI®RD

ocri SO O12% Ilz1eMI

ZZ12 NZNe 1

[Crz XUIN)TRSINTSCOSUFRICIIN)

22 7a YINIZRSINTSINIPRI(TII))

i ZINJZRCZOST

G235 XN(Ne1)ZXIN)/RD

£ozxs YNINY2)ZYIN)/IRG

Jc 1 AININ 31 Z2UR) /RO

£gze CSIN}ZALREA

GCus 127 CANTINUE

Cul 15C CORTINLE

Sou?2 NTOTAL =N

£fuz IFINTCTALLCTLISMAX) GO TO 200

SOuy CC 170 Tz1eNTOTAL

cruc MpSTIZ

acus CO 157 K=Z2+3

cruy IFUABSUXNMITsKI D GT . ABSUYNITIoMCSTI) )} MOSTYCK
2Gu3 150 CONTINUE

ZCuz MCST(I)=NMCSTI

G052 177 CONTINUE

cCcrl RETUSN

5o082? 23C CONTINJE

teez WRITE (B420)

2054 20 FOOMAT (1rle34FTERMINATF QUNys GEOMFTRY TNPUY OARAMETERS 4RF TOO L&
ceee «REE)

JCss STOP 1}

5037 ENC




caci
cecne
3033
CCou
0ncs
GCCCe
acaz
cecoe
0003
coic
oo

cf12
ooz
CCls

canl
ccee
op03
CCOu
goces
CCos
ac 27
cces
agrTa3
cc1o
co1ll
cCiz2
0G13
COlu
0015
CC16
ac17?
ct18
0013
cG2c
0021
cra22
oo23
CC2u4
0025
CC26
0327
Cc28
Qo29
cczc
Q0 31
co32
00 33
CC3u
oo 3s
CC36
an3?
co3e
001313
ccucC
0041
CCu?2
anu3
OCuauy
a0us
OCue

100

1C

et

100

110
120

130

10

SUSBRCUT INE PRNTS

(XoeVoZs XN MOSToeDSeNTOTALsISHAYX)

CIENSION XOCISMAX) oYL ISMAX D)o Z IISMAX e ANTISMAX eI 1s™SETISHAXNY,

*MOST(ISMAX)
CIMENSION RECCEPC
S0 100 Iz1.NTCTAL

RFCIIIZSGRT(X(I)se2eY(I)ns2)

WRITC (56913}

FCRMAT (1%1e3X a1kl o2XsU4FMCST eBXelbXolUXolrYuluXolH2,1U0x,2HXN

*13Xe2rYNel3Xs2H?NelICXe2FCSe 8X e 3HRKOZ /)

WRITE (6o2C3 (T oMOSTUTIoXtTI Do YITI)oZ (T)atXNITIKIOKT]

*oRHC LI »i=1eNTOTA

FCRMAT (2I5¢bF1%5.8¢2F10.E1)

RETUIN
ENC

SURROUT INE PULSE
s[CMAX s USMAX)

L}

CANCALPHAGSET AT sDT o UNNeX oY s 7o XNeNTOTALSF s USTART,

e3)eSILT)

CIMENSION TUUSHMAX) s XTISMAX)Y e Y {ISMAX) g2 LISPAX) e XNITSMANG3) Y
sF (ISMAX ) JSHMAXe 3)sJSTART(LISMAX)

00 170 IzZ1eISMAX
JSTART LI)=ZJSMAX
CO 130 JzleJSMAYX
€0 13C K=1+2
FllodeA)ZDa
TRUNKZ=3,C
T1=Tt1)

FACTZ2 .»AN/SQRT13.141593)

SINAZSINIALPRA)
CCSAZCCStALPKFA)
SINBZSINIBETA)
COSBz=CCSHI8ETA)
HXZFACTsSINB

FYZ-FLCT*ZUSBsCOSA

HZZFACT#COS8SINA
CC 12T IZ1«NTOTAL

RECZY{I)*SINA+YZ([)sCOSA

TMINZ-TRUNK/AN-RFO

TMAXZTRUNK/AN-RPFO

JSTZ(THIN-T1)I/CT 00 C
IFLUSTLLTal) GO TO 130
JINZ{TMAX-T1)/D7+1,.5

JUNZMINJUJUNG UND)
JETART (LI )zZUST
JST=ZJST el

BO 110 J=JSTeJduN

ZSGZ(ANC (T J) ¢RFD) I ee?

EXZEXP {-25G)

FXZXN(I+2)2+2-XN{T1e3)epY
FYZXN(Ie3)sbX-XN(Isv1Yar2
FZZXNILov1)oFY-XNLIs2)epX

FIToJel)ZFXeEX
FUTeJde2)=FYecX
FETede3)ZF2ecX
CONTINUE
CCNYINUE
QETURN
CONTINUE
WRITElGe10)

FCRMAT (1+2e31+-TFRMINATE RUNS

sTep 2
ENC

TSTART T0O

LARGE)



conl SUBRIOUTINE PRNTC (TeJNDeF I NTOTALeISHMAX JSMAX)

o & o4 CIMENSION THuG)eFLI0DIMN]3)

J003 NRITE ZINTOTAL-11/5e1

CCCy IsT-d

00eos INDZ=S

CCCe INCZMINDI{INDNTOTAL)

goc? 00 230 NZ1eNRITF

ccos WRITE (6,10)

0009 10 FORMAT (1H1e¢5Xe23PCOMPONENTS OF CURQENT DENSITYZ/)
coic MAXZISTey

0011 MRITE (6ed1)(IeTelel=ISTeMAX)

pci12 11 FORMAT (3XsBRTIME o5(4F FXCoI3elblobk FYLoI3s1H) ek FZ1o1341+911)
0013 DO 150 J=1eJND

CCly 100 WRITE (6+23)T () st (FITodoK)IoKS1o3doIZISToIND)

0Q01s 20 FORMAT (1Xe16FB3.4)

CCle ISTZIND+1

og17 INDZIST ey

ocia INDC=MINCUINCINTOTAL)

0019 200 CONTINUE

cea2cz RETURN

0021 END




cCol
2002
cGo3
2024
0cos
000s
ccaz
000
coG9
0019
coll
0012
ceis
GO 14
CC15
0016
£c17?
0013
)
0029
£c21
0022
ce23
00 24
0C2s
0025
coz27
an2s
cc29
03832
£C31
a0 32
co3z
20 34
cols
CO 35
cc?7
Qe 3s
ccre
GGua
CGu 1
aou2
CCuz
0244
CCus
o045
CCu7?
Q0 us
cCoue
oose
Cos1
0052
cos53
0054
o0ss
00S6

SUBRCUTINE STEPI(TsDToUNDeXeYs2ZeXNoMOSToDSoNTOTALoF oJSTART,

e [SMAXsJSHAX)

CIMENSION TUOJUSMAX) o X CISMAX Do Y(ISMAX IoZ (ISMAX) o XNITSMAX 3Dy
sMOSTIISMAX) 9OSETSMAX) o FE{ISMAXoJSMAX » 3D o JSTARTIISHAX)
DIMENSION XNLU3YoXRIZIoFEQI3IIoAI(3)IoXNRIZ)IeXNI(T])

CINT=-0.573.1415927
CT1=0T
CT2z-2.¢07TCT7]
DY3z2.+40T«0T2
CTUZ4,o5TeT2

0O 503 J=1sJdNC

00 43C [=1sNTOTAL
X1=X(1)

YIzvcels

21=2¢1)
MOSTIz-MOST(]I)
KCTI=MOSTI
KOT2:=M0STIe}

IFIKOT2.5T.2) KOT2-KOT2-2

KOT3ZKJT2+1

IFIKOT3.6T.2) KOT3=-KOT3-3

G0 293 K=1.2
XNITI(K)YZXNI{LI oK)
AltK)zDW

CO 48C L=-1eNTOTRL
[FUI.ESGL) GO TO 4430
OYzZXI-x(L]}

DY=yI-viL)

£7z21-2(L)
RSG-JXes2¢CYos2¢0 2002
R-SG&T(RSQ)
XNLUID)ZXN(Lel)

XNL (2)ZXNI(Le2)

XNL (33 ZXN(Le3)
JSTL-USTART (L)
TAUZTLJ)~R

JTRAUZ (TAU-T (1) I/CT+1.5

IF(JTAULLELJSTL) GO TG 43gQ

IFtyTAv.GE.J) GO TO BCO
NORCERZJ-JSTL~-1

IFENORCER.LT.13 CO TO 480

NORDERZIMINDI(NORCERWY)
JOIFz (NORDEF«1 ) /2
J2ZuTAY-JI1IF
JZZMAXOUJISTL vJU2Z)
JCOMPZJ-INQROCR*1)
JZzZMINC(JCOMPPUZ)
XQ{1)=0X/RSG
XPL2Z21ZDY/RSCE
XR(3)=02/RSG
KINIZMOST (L)

KINZ2ZKIN]L+]
IF(KIN2.GT.IIKINZZKINS-T
KIN3IZKIN2+}
IFIKIN3ILCT.3IKINZZKINI-3
K-KINZ

10



0os7?
cCSs
Gos9
LeeC
0051
Cco62
0063
CCEY
006%
GCES
a067
cces
0069
cg7C
0C71
cor2
a073
CO74
oo 7s
CC7¢
oo 77
GC78
C0713
CCED
ggo91
cce?2
z383
ccesy
ga8s
CCPe
crey
CCec
sn33
cgec
G091
cgez2
ce 33
sCay
0035
CC385
ocaz
ccee
6093
C1TC
Gl1cZ1
cicz
3123
Cifuy
31355
L1Czc
G107
cirse
Cl1Z23
C1licC
0111
0112
J113

305

31C

DTAUIZ-TAU-TU2)

GO TO (3C5¢31502250335)«NORLFR
CONTINUE

GO 31C KCUMc1ls 2
DFZ2-FlLeJZeXK)
DFI-FtLeu2+1¢K)-CF2
FaC1=COF1/5T)
FTRU-GFZ+DTAUleFAC]
OF TauzFaCl
FEQUIVYIZ(FTAU/P «DFTAL)
KZKIN3

CONTINUE

GO0 YO 35C

CONTINJE
DTAUZ2:=DTAyYl=-2T

BC 32C KCuMc-leZ
CFZ=F(LedZeX)
DF1ZFtLedZ¢lsK)
CF2=FlLeJZ¢24K)-CF1
CF1-CF1-DFZ
OF2z=CFz-0F 1
FBaCZ=DF2/CT2
FAC1:=0F1/0T1+0TAY2eFALC2
FTeUZCFZ+LTBUL&FAC]
OF TAUZSFAC] «+CTA 1eFAC2
FEGUIAI-(FTAU/R+NFTAU)
KK In3

CCNTINYUE

50 T3 3538

CONTINUL
JTay2=07T48yl-~-3T7
CTaul3=pTAaUZ-CT

20 332 KCuMZle2
LFZ2F{LedZ2ek)

CFIZFlL sd2¢1sK)

CF2=F lLvJZ*ZsK)
JFI-SlLeUdZ+3eK)~CF2
DF2=CF¢-CF]
DF1zCF)-0F2
DF3=CF3-CF2
DF2z-CF2-0F1
CF3zZF2-CFe
FAC3ZCF3/0T2
FAC2=CF2/DT2+CTAU3SFALT
FACIZOF1/2T1+0TAU2¢F ALY
FYSUZDFZ+DTAyUlsFaAC]
OF TAUZFAC1¢CTAUle (FACZ2eLTAUP?eFAC3)
FECGIKIZ(FTAU/R «TFTAL)
Kow N3

CCNTINUE

G0 T3 353

CONTINUE
DTAUZ2zD3TAUL1-2T
CTau3-DTAUZ-CT
0TAaU4=DTAU3-0T

ODC 34C KDOUMZ1e?2
CFZz(LeJd2eK)

11




wr U N
£ N = L)

cl
Z1
C1
C1
21

DFI1ZFlLeJdZ*]eK)
DF2zF (LsJZ202K)
DF3I=FlLedZe3eX)
DFUSF (LedZ*4eK)-0F3
DF 3=CF3-0F2
DF2=DF2-DF1
DF1=3F1-CF2
DF4-CF4-DF3
DF3=0F3-0F2
DF2=0F2-CF1
DFUZDF4-CF3
OF3=CF3-CF2
DF4=OF4-CF3
FACLUZCFY4/5TH
FAC3I=CF3/0T3«DTaUUsFACK
FAC2=DF2/CTZ+DTAU3sFAC3
FAC1=-0F170T1¢CTAU2eFAC2
FTAUZDF2Z2+DTAULlsFAC])
OFTAUSFACL+DTAUY« (FAC2¢DTAU2e(FAC3eDTAUISFACHT)
FEQIKIZ(FTAU/R «TFTALU)
K=KIN3
340 CONTINUE
350 CONTINUE
FEQIKINL)Z=-(XNLUKINZ) oFEQGEKIN2)*XNLI(KINI)«FEQIKINT)D/XNLIKIND)
00 355 K=1.3
355 XMRUIK)IZXNII(KI® XR (K)
K1zMISTI
K2=KOTY2
K3I=-KDT3
CH 270 KOUMZ1leg
AT(K2)ZATUA2)¢(FEQIXK2) «({ XNRIK3I)I+XNRIK]1))
. “HFEQUKID S XNT(KI)*FEGIKLI®XNTIKL)D)eXRIK?)sCSIL)
K3I=MOSTI
K1zKOT2
K2=K02T3
370 CONTINUE
4830 CONTINUE
KZKQT2
30 485 KDuM=142
FULeJrKIZF(TIoJoKIeCINTeATIK]
4895 KzZKQT3
FOToUs KOTIDIZ-(FUIe eKOT2)eXNT (KOTZ)eF(TeJeXOT3)reXNI (KOT3))
s/XNI 1A0T1)
43C CCNTINUE
500 CONTINUC
RETURN
600 CONTINUE
WRITE(BY12)
10 FORMATI1F1eSXe]18rJTAULGSE.Jd IN STEP?)
STGP 3
END

12



0001 SUBRJUT INE FARZ(TeOTeJNDeXeVoZosOSoNTOTALYFoJSTARTe ISMAX,JSMAX,

GCD2 STF oNTF ohPXPoFPXT oRYZT o KYZX s PSIPXsPSIYZoNPX o NY? o IFMAX o JFMEX
oon3 soALPHALIETH)

CGCou GIMENSION TUJUSMAXY o XCISMAX oY (ISMAXIoZtTSMAX)eDSITISHARANYE,
goes SFLISMAX o USMAX 931 o TFUJUFMAX Yo hPXPIUFMAX e IFMAX o HPXTIUFMAXsIFMAX) .
GCcoe SHYZTIUFMAX S IFMAX ) RYZXE JFMAXY s IFMAX JoPSIPXIIFMAX Yo PSIVYZLIFMAX)
0007 *eJSTART L ISHMAX)

cece ODIMENSION AIC1ICC»3)

gcod IF{JUFMAX.GT.1280) GO YO 810
0C1g8 AFMAXZuUFMAYX

0011 PI-3.1415327

gc12 CONST=.25/P1

oCc13 DTORAD=PI/Z18D.

CCly DXSG=CTsCT

Do1sS CXGC=DXSG*CXS3

GCle NPYZ(C

go17? NYZ =2

cCle DC 95 Izl1e.lFMaYX

go1i13 PSIPXLINIZ=O.

cgec PSIvYZol)=C.

G021 JC 35 JXleJFMax

GC22 FPYXTLJe11=0.

0023 BFPXPtJe[)=C.

CC2u4 FYZ7T(Jel)ZC.

gg 2s HYZXtJel)zZO.

£e2e 95 CONTINUE

gg27 READ(591C) TFSTeTFENC

cc2s 10 FORHAT (2FI1C.5 )

co23 NTFZ(TFNC-TFST}/70T+1.01

co3c NTFCZMINCINTFoJFMAX)

co?l TFLl1)=TFST

cC22 JOIFZIFIXLIT(LI-TFLY)})/0TC.C1)
0033 C0 1C0 JFZ2eNTF

G033y 100 TFUJUF)IZTFLUF-1)+CY

0oC 35S READ15020) NYZ

CCle6 20 FORMATLIS)

o037 IFINYZ.LTW1) GO TO 30C

CC¢ REBC(5425) (PSIYZU(IYeIZ1wNY2Z)
0D 33 25 FORMATIFIZ.S)

CCu’ CO 135 JUFZ1sNTF

COu) CO 135 I1zZ1eNY2Z

Cou2 FYZTUUFeI)ZT,

pous 135 rYZXUtUFsId=C.

CCuy JFMINZNTF

ol 45 JFSTPz1

CCub CO 290 [-1sNYZ

oou7? PSIzZPSIYZ(I)eCTORAD

CCus SINAPCZSINIALPHASFSI)

cTu3 COSAPZ=CAOS{ALPHASPST)

cese CC 200 J-1sNTF

-0S1 c0 230 K=-1.3

CCs2 2CC ATtSenkIZCW

opess CO 25C L=1eNTOTAL

CC54 ODR=Y(L)IsSINAP*Z2(L)sCOSAF

gC 55 csSL=2s{iL)

[of (1R KSTZJUSTARTI(L)

13



0g 53
cCsS9
20640
cee'l
a0s2
CC&3
goe4
CChS
3065
COe7
0063
coes
go70
Co71
3072
cc72
G074
ters
80375
ccr??
0073
Cc7e
3083
crel
oosz
ccez
003y
CCces
00 4s
cce?
sJoR::]
cce9
0093
GCel
an 932
ocaz?
0394
CL9s
30936
6Ce7
00933
ccaa
0103
cic1
a1c2
0102
0104
ciees
31086
clic?
glos
cics
0112
0111
o112
C113

JOELZIFIX(AFMAX+UR/DT 0.5 -JFMAX-1
ADEL =JDEL
KNC=MINDULUND~2) o INTFoUDEL-JUDIF )
IFIKNDLLTLKST) GO TO 2860
XO=CR-~ADELDT
X1=x0-3T
X2zx1-0T7
ADZ(X1¢X2)/712.20X5Q)
Al=-~(XC*X2)/0XS0
A2=(XC+X1)/7(2.0CXS@}
K=KST
JEST=ZKST-JJEL+JCIF
JFNOZKNG-JOEL «Jn IF
JFZJFST
DO 235 KOC=Z1e3
23S AT UF KOOI Z(AQeF L sKeKODIeALsF (L oKe¢ 1o KODI*A22F (Lo N e2¢KODD)*DST
s+ AT LUF oKOD)
JFZJUFe]
IFIKND EQG.(KST+1)) GO YO 254
KNDZKNLC -2
XC=xC+OT
X1=xC-C7T
X2=x1-0T
X3-x2-CT
X4z=x3-07
30-(X1o (X2 (X3eXU)eXTuXU)eX28X3eXU)/(20.50XQCY)
Blz-(XCo (X220 (X3¢X4)eX3aXU)eXPeX3aXU)/{b.oMX00)
322(x1stX2e X 3eX4) eXIaxt)exXTeXTexy)/(4,e2XG0Y
E3--(Xi®s(X22 (XOeX4)+XCaXU)oX2aXCaXt) /(6,01 XGD)
BUZ(X1le (X2 (X 3eXD)eX3aXC)eX2¢X3exXC)/(24,+TXIC)
GO0 250 KMZKSTeKND
DO 240 KOuz=1.3
ATUUF s KOL )= (B *F (Lo KoKOD)I+BIeF (L oK ¢ s KOLI+PZaF (La¥+2,+,K0C?
s ¢B3sFlLoK*34 KOOI *3unF{LoAeWoKOD))CSLeATI(JF KD
24C CONTINUE
JEZUF el
250 CONTINUE
KZKN3Jel
254 KZK+]
00 255 K3Cz=1e3
255 ATUUF s KOD I (AGSF LLoKeKOD Y 4¢AL#F CLa K+ oKOD )+B2eF (LoK+2,KCO )DL
e +AT(JUFWKOD)
JFMINZMINGOUFSTe JFMIN)
JFSTIIMAXT(JENCJFSTPY
260 CONTINUE
00 230 UJFZJFMINoJFSTP
PYZT{JF e IVZCONST«aAT(JFs 1)
HYZX (JF o I)ZCONSTe (AT {UFs2)sCOSAP-AT(UFs3)*SINEP)
280 CONTINUE
230 CONTINUE
3CO0 CONTINUE
READ (59 2C) NPX
IFINPX,.LTL1) €O TC SCO
READ(Se 25) (PSIPX(I)eIZ1eNPYX)
SINAZSIN(ALPHA)
COSA=COSUALPRA)
CO 335 JUFZ1sNTF
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Cl1l4
0115
C116
0117
o118
0113
ci12a
D121
0122
3123
0124
Cl 25
Cl2¢
0127
Clze
g1 29
0136
g1131
Cl132
0133
Cl3u
a1 15
Cl2e
1137
0138
Cl39
CluC
a141
Clu?2
2143
Zlus
“145
Zlul
3147
Clus
0149
G152
a1 51
D 94
0153
G154
3155
C1lEs
3157
clss
c153
C16C
a1s61
Gle2
Cl63
Cley
01565
01656
c157
rieg
3163
cirC

DC 395 IZ1eNFX
HPXPLUF eI =N,
395 PPXTLUFel)=C.
JFMINZNTF
JFSTPZ1
00 490 IZ1eNPX
PSI=PSIPX{I)sDTORELD .
SINRZSINIPSI)
COSP=-LOSUIPST)
00 400 J=1eNTF
DO u4CO K=1e2
40N AT(JUWK) 0.
DC 4alC L-1leNTCTAL
cSL=zaStL)
KSTZJUSTARTI(L)
SRZXILI«SINPeIY{LIoSINA+ZIL}=COSA)ICOSP
JOELZIFIXUtAFMAXLR/DT 0.5 ~JFMaAX~]
ADEL =JCEL
KNDZMINGL(UNC-S) o INTF &+ JDEL-JDIF))
IF(KNC.LT.XST) GG TO 458
XL~ aDELSCT
X1=x5-C7
X2z-X1-0DT7
ADZUXLl+X2)/12aeNXSW)
A1z-=-(XCe¢X2)/0XSQ
A2-(X0¢X1)/712420XS3)
KZKST
JFSTzZAST-JCEL*JNIF
JFNDZKND-JUEL + Ul IF
GFZJFST
CO 435 KCC=1+2
43S ATUCUJFsKCO) LA F (L oeKeKQOT I *AYSF (L oKelo KON 82T 1L oY e2:.KNT ) eOKL
ss BT (UF oK CO)
JFZUfFel
IFIKNCLG(KST+1)) G0 TO 454
KNC=ANC -2
XCzXC 0T
X1=x2-a7
X2=£1-CT
X3zx2-27
Xuz-x3-07
INZIX1o (X2 (X 3eXU) ¢ XFJuXU)eX24XJeXY) /124,50 XGCT)
Bl (XCo (X2o (X Toxu4)eX3aXU)eX2eX3eXti)/!6.,FXQC)
3220 x1s (XTe(X3eXU) eXIaxU)exXTeXInX )7 (L, esQXYQD)
BRIZ=(XId(X2* (XL eXU)oXLaXU)eX2aXLsXY)/(beDXGD)
SUS( X1 (X2« (X TJeXC) ¢XJeXC) e X 20X ZaXTH/ (207 XAGT)
DC 450 KZKSTaKAND
C0 44T KQC=z143
AT(UF »KOU)IZ(BL ¢F LLoKoKOT )+BIoF (LK *12KOD )+R2eF (L 21X +2,KCD)
s +3T05 (o K* 59 K0 ) e 3UsF{LeKe4sXOD)IeDSL *ATUJF X0
44D CONTINUE
JFZJF+]
WS5C CONTINUE
K=KNJ el
4su KoK+l
CO 453 KO022te3
455 ATHUS s KCCIZ(ADOF (Lo KonOD)eALoF tLoR*)eKODI*bZeF (L oKe2,KODIesDSL
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ci71
c172
c173
a1 74
C175
3175
c177
gl7ae
173
G130
cin]
o192
c183
01 84
T185
01138
Cle7
a1 313
cis8s
C132
cis1
3132
c1e3
a1 94
019s

goni
cooz
coas
CO0wu
aaas
C006
goc?y
ccos
0oc9
cClo
0011
cC12
2013
GCCluy
0015
gcie
col?
cels
0613
CC2C
gd21
Cc22
0023

s+ AT (UF oK 0D}
JEMINZMINOUJUF STeJdFMINY
JFSTPIMAXOUUFND»JFSTF)

458 CRI-XUIL)IsSINPe(Y(L)®SINA«ZIL)*COSA)«COSP

46C CONTINUE
CO 430 JFZJFMINWJFSTP

FEXPUJF o I)ZCONSTo(COSF#AT(UFs2 )} -SINPe(SINASAT(UF P}

sCOSAs AL (UFs31 )

FPXTUJUFo I)-CONST&(COSASATI(UFe2)-SINACATI(UF2))

430 CONTINUE

49C CONTINUE

500 CONTINUE
WRITE (B 35)

3S FORMAT(1+1e5Xe3SHCOMPONENTS OF FAR FIELC IN Y7 OLANEY

WRITE (Bs27)

37 FORMATI(SXy25HSMOQTHED IMPULSS RESPONSEZ/}
CALL PRNTF (TFoNTFoHYZX ebYZ2TePSIYZ o NYZoeIFMAXeJFMAY)

WRITEZ(6s35)

3€ FORMAT (1F1+SXe 3ISFCOMPONENTS OF FAR FIELC TN Px PLANE)

WRITE(6+37)

CALL PRANTF (TF oNTF s FPAP o FPXToPSIPX o NPX o IFMAY sy JFMBY)

RETURN

61C CONTIMNUE
STOP S
ENC

SUBROUT INE PRNTF (TFeNTFePEReTANGeANGeNANGy IFMAX, JFMAX)
DIMENSION TFIJFMAX) yPERCJUFMAX s IFMAX B4 TANGUJUFMAX, JFMAX) sANCIIFMAX )Y

sKANG(1G)
DC S3 NzZ1+NBNG
50 KANGIN) ZANG(N)
NRITEZ (NANG=~-11/7¢]
IsTz1
INDZ7
INC=MINDUIND» NANG)
CO 270 NPASSZI1sNRITE
WRITc (6e11)

11 FORMAT (SX»UrTIMESUX o 7{2-PERsSXs3FTANSSX))
WRITE(S 12V IKONGIL) e KANGUTI)s IZISTeIND)

12 FCREMAT (12Xed4(T4olX))
00 100 JZ1sNTF

100 WRITE (69201 TF LU (PERCIINISTANGIU NI ONTIRT Y INCY

20 FORMAT (3XsFd.2el4F3.4)
ISTZIND»}
INCZ=IST+b
INC=ZMIKNDUINCOoNANEG)

200 CoNTINUE
RFETURN
END
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SECTION 2

PROGRAM PLNSY

The computer program PLNSY, which solves the plane symmetric Sscatter-
ing problem for conducting surfaces as discussed in Sec. 2.3 of Vol. I, is

described in this section. Section 2,2 contains a listing of the program code,

2.1 PLNSY PROGRAM DESCRIPTION

The flow chart of the PLNSY program shown in Fig, 2 describes pic-
torially the operation of PLNSY and the calling sequence of the subroutines

that constitute PLNSY.
Subroutihes PRNTG, PULSE and PRNTC are the same as those described in
Sec., 1.

Subroutine SPHERZ2 generates the geometry parameters in the x greater
than O half-space, as required for plane symmetric targets. In particular,
SPHER2 models a sphere of arbitrary radius and number of patches. Other

target geometries are treated similarly.

Subroutine STEP2 carries out the iteration in time that is dictated
by Eq. (10) of Vol. I and computes the surface current at all sample points in
space~-time. This routine differs from STEP3 in the incorporation of the sym-
metry conditions on surface current for the plane symmetric scattering problems

given in Vol, I, Table T,

Subroutine FAR2 computes and prints the far scattered magnetic field
given in Eq. (9) of Vol. I and uses the geometry parameters displayed in Fig.
4 of Vol. I. FAR2 differs from FAR3 in the same fashion as STEP2 differs from
STEP3.

17



START

!

CALL SPHER2
(or other suitable
geometry)

!

CALL PRNTG

|

READ INPUT
DATA

!

CALL PULSE

'

CALL STEP2

!

CALL PRNTC

CALL FAR2

!

EXIT

N N N

FIG. 2 Flow chart of PLNSY program.
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2.2

o001
groz
0003
ccou
aJ00s
goce
o007
ccos
2003
gC1cC
0011
CCl2
0313
COlu
co15
CCl6
2017
CCls8
0319
crac
J021
ccz2z2
0323
CC24
2025
cCzse
ac 27
ceces
2029
TC3c
C0 31
CcC32
0033
CC3u4
CO 35
CCR

PLNSY PROGRAM LISTINGS

C PLNSY DRIVER
DIMENSION X{100)sY(200)«Z2(1I T o XNI(ICDe3)eMCSTLINOYOSTICOT,

eTt 40)eFL100e 40s3)0JSTARTLION) .
s GNIU3s2)
ISMAX=100
JSMAXZ 4@
JFMAXZ050
IFMAXZC
CALL SPHERZ2(X oY eZ s XNoMOST ¢CSeNTOTAL s ISMAX)
CALL PRNTIG (XsYoZoXNoMOSToDSoNTOTALSISMAX])
READ(Se10) TU1)«eDToTNDSUR
READ(S»10) AN
READI(S5s10)- ALPHABETA
17 FORMAT(IFIC.4)
WRITELS+20) T{1)eDTeTNDSURsANIALPHASBETA
2C FORMAT (1F1+30Xe26HPINPUT PARAMETERS?//
25X e THTISTARTZeF10,5/S5XN e TH NT=eFINaS/5%s TETNNISURZWF10.57
s5X 7F ANZsFID.5/5X e ?H ALPHAZWFLIC.5/5X+7+ RETAT,,F10,5)
CALL MIRRORUALPHABETA, GNY
JNCZ(TNCSUR-TU11)/DT+1.C1
IF(UNDLGTLUSMAXY GO TO KOO
¢ 100 JUz2+JND
190 TUJI=TUJ=-1)eCT
CALL PULSE (BNsRLPHA+BETA Tl Ty UND s X o ¥sZ s XNeNTOTAL oF v JSTRART,
e ISMAX»JSMAX)
CBLL STEPZ2(TsDBToUNDoXsYrZoXNIMOSTsNSHNTOTALsFeJSTERTe OGNy
s ISMAXeJSMAX)
CALL PRNTC (ToeJNDeF oNTOTAL s JSTART» ISMAX e JSMAIX)
CALL FARZUTeDToUNCoXoYeZeDSoNTOTALeFoJSTARTy ISMAXe USMEX,
#IFMAX s JFMAXWALPKABETA)
3TNnP
€ECO CONTINUE
WRITELB3D)
30 FCRMATEIF1oSXs 3THTERMINATE RUNs TNPSUR TOO LAPEF)
SToP 100
£ND
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SUBROUTINE FAR2(TeDTouUNDsX oV oZeDSoNTOTALoF o JSTARToISMAX s JSMA X

2002 s IFMAXs JFMAX s ALPHABFTA)
ooo3 DIMENSION TC12eXU012eY(2DoZ(10eDS(1 Yy
0o 04 ¢FL100¢400e3) ¢ TEFLSO) ¢HPXPIS0e¢9) s HPXT(50¢ ) e
coes SHYZT(SCo %) aFYZX(S0s9)ePSIPXI9)sPSIY2(9)
00as * o JSTART (1)
con? DIMENSION AT(1CD:3)
oo0as CIMENSION GNU3e2)
ocos IFLJFMAX.GT.100! GO TC €10
o010 AFMAXZUFMAX
acll P1-3.1415327
col12 DTORAC=PIZ180.
oc13 DYSG=DTe0T
0014 DXGD=DXS3+2X5Q
tcls NPYXZ=O
0016 NYZzD
cc17 DO 95 I-1l.IFMAX
go1la PSIPXLI)I=0.
op19 PSIVY2(I)=D.
ao 20 CO 95 J=1eJFMAX
£G21 FPXT(JeI)=C.
0022 KPXP{Je I)=0.
ce23 KYZTtJeI =0,
0024 HYZXUJe I =G,
5025 35 CONTINUE
3025 KASE =0
ceca27 IF(ABS (RETA) .LT..C01) KASE=]
0629 IFLABSIRETA-PI/?4) oL T. 001} KASE=2
ccrg IF(KASELEQG.[) GO TC 600
£0 33 READ(S5s10) TFSTWTFND
ccz1 10 FOPMAT(2FI0.5 )
0Q 32 NYF=(TFNO-TFST)/CT+1.01
Gciz MTFZMIKNGINTF o JFMAX)
20 34 TFL1)=TFST
. cess JOTF=IFIX(ITCID-TF(1))/0T+C.01)
zo 36 DO 1730 JFZ2eNTF
cCcr? 100 TFULUFIZTF (JF-1)+0T17
£3G %3 RFAD(S5e20) NY2
5C1s3 20 FORMAT (IS}
J0uq IFINYZ.LT.1) 50 TO0 300
rcel READ(5+25) (PSIYZUIDeIZ1sNY?)
gouz 25 FORMATIF13.5)
reus CONST=C.5/P1
Q344 20 135 JFILeNTF
Crus CO 135 Iz1sNYZ
Cousd FYZT(JF 4 1) 20,
CCu? 19¢€ FYZXUJFI'V=0.
pous3 JEMINZINTF
CCus JFSTPz1
cas2 DO 230 [=1eNYZ
cesl PCSI=PSIYZi{I)«CTORAD
bos2 SINAPZSINU(ALPHACPS])
ces3 COSAPZCOS(ALPRACPST)
0054 20 290 J=1eNTF
GCss GO 2C0 K=1.3
oG 56 200 AT (Jex) =D,
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0057
gcesse
a0s9
0Ce0
ggs1
CC62
00683
cley
00865
CCBE
o667
cres
03Ak9
CCI1C
cot
cer2
oo 73
CC7y4
.3075
CC76
ooty
ccrs
car39
ccsec
0asi
cecez
co33
CCeuy
Ga 85
CCee
ag 87
ccae
204893
sgec
G091
CC9y2
093
CC3¢u
Co9s
CC9s6
stz
co9s
o093
ciec
c111
C102z
C103
CIiCys
C105
C106
g1o7
£108
a1a3
C11co
0111
G112
0113

00 260 L=1sNTOTAL
DR-YIL )sSINEF+21L)eCOSAP
oSL=DSHtL)Y
KST-JUSTART L)
JOELZIFIX{AFMAXCR/NTeN.5)-JFMAX-]
ADEL=JDEL
KNC=MINDUGUNC-2) o INTF & JNEL-JNIFI)
IFIKND.LT.KST) GO TO 260
XO0z=0R-ACEL*DT
X1=x0-0T7
X2:=x1-D7Y
AC= (X14X2)/7(2.e0XSQ)
Al=-(X0¢X2)7CX%SG
A2 (XC+X)1)/7(2.80XSQ)
GN TO (220+225) vKASE
220 K0C1:z1
K9D2z=1
GO T0 23C
225 K0D1:=2
Kep2:-3
230 CONTINUE
KZKST
JFSTZKS T~JCEL+JNIF
IF(UFST.LT.1) GO TO 290
JFNOZKNDO~JOEL*JNIF
JFZJFST
00 235 KOD=KQQCYKO0OD2
235 AT(JFsKOD)IZLADOF (LeKoKODIoATeF LLIK*1sKODIOA2F (Lo e2,KOD))I»DSL
s+AT(UFeKQD)
JFZJUF +1
IFIKNC.EJ3.(KSTel}} 50 TO 254
KNDZKND-2
XNzx0e0 T
X1=x3-07
X2zx1-C1
X3=-x2-CT
X4=-x3-0T
BPZUIXIa(X20 (X3 eXU)eXTaXB)oXZ2aXIoXUY/ /(24" XGD)
31z {XOo (X228 [ X3oX U)o XN3oXU)eX2eX3oXU)/(B.+NXED)
E2-(X 1o {XCo(XTsYU)oXTaXbroaXTeX3eXt)/lU,eCYOD}
I (X1 s (X220 (XDeXU)sXDeXY )+ X20X DX U)/{5.oDXRD)
BUZ (X 13(X2e (X3 4YTU)eXTeXT)oX2eX3eXDI/ (42D XECEY
00 250 X ZKST,KNT
DO 240 KCD=ZKCD1leKOD?2
AT(UFsKOD) ZIBLsF{LsKsKOD)¢B1eF (L oXKelgKON)sR2er (| (He2,4K0D)
$eBI0F (LoK*ToKODYGRUSF (L o Kol oKOD) )l SL*AT(JUFsKAD)
240 CONTINUE
JFoJUF +1
250 CONTINUE
KZKND ]
254 KzKel
DO 255 KGD=KQOD21»KODZ
255 ATCJUF KOC) Z(ACSFILoKoKODIeAYOF (L oK1 KODISA2eF (LyWe2:sKODYI»DSL
s+ AT (JF WK QD)
JFMINZMINIC(JF ST o JFMINY
JESTP-ZMAXD(JFNDs JFSTP)
250 CONTINUE
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0114
0115
0116
G117
G118
0119
0120
0121
0122
c123
01 24
0125
0126
G127
a128
c129
0130
0131
0132
5133
01 34
6135
G135
€137
a1 34
C139
Q140
Clu1
o142
C1u1
0144
C14s
Cl145
cle7
G148
C1u49
G153
c1s1
€152
€152
C154
C155
C156
cie?
0158
S153
3150
Cie1l
C162
L163
a1 54
G165
0165
0167
0164
6169
a17a

265
210
280

29n
300

395

435

U0 230 JFZJFMINLJFSTP
GO0 TO (26502703 ¢KASE

HYZT(JF+I)=CONSTsA]
GC TO 280
HYZXUJF o TDZCONSTe LA
CONTINUE

CONT INUE

CCNTINUE

READ IS 20) NPX
IFINPX.LT.1)! GO TO
READ(Ss25) (PSIPXIUI
CALL MIRRORCALPHA+B
CONST=.25/P1
SINAZSIN(ALPHA)
COSAZCOS{ALPHA)

DO 335 JFZ1sNTF

DO 395 I=-1oNPX
HFPXPULJFeIdZD,
HPXTU(JF»I) =0,
JFMINZNTF

JFSTPZ1

DO 490 1=1eNPX
PST-PSIPX(I1+0TORAD
SINPZ-SINIPSI)
CoSP=COS(PST)

CC 40C JZ1sWNTF

70 430 K143
AT(JUWKIZC W

00 4630 L=1eNTOTAL
CRL=DsS tL
KSTZJSTARTI(L)
DRIXULISSINPe(Y(L)»
00 458 MP=]le2

JCELZIFIX(AFMAXSDR/DT+D.5)-JUFMAX -1

ADEL ZJIEL

KNCZMING (ULUND-2) o INTF+UDEL-JOIF 3]}

[F(ANG.LT.KST) GO T
XCZDR-ACEL=DT
X1zx3-0T

X2z=x1-0CT

{JUFel)

ICJUFe2)eCOSAP-ATCUFe3)aSTNAPY

500
Yo IZ1eNPX)
ETAs GN)

SINASZ(L)*COSA)COSP

0 458

A0ZUX1+X2)/782.¢NXSQY

AlzZ-(XLC+X2)/0XSO

A2=( X0+ X1) /702, eDXSH)

K=KST
JFST=KST~JCEL*JN]F

IFtUFST.LY.1) GO0 TC 480

JFND ZKND-JCEL «JNIF

JEZUFST

J0 435 KODZ-1,3

ATCJF o KODIZ LACSF (Lo
GNIAK3DeMPY AL CUF »

JFZJUF ¢

IF(KNDEJIKSTe1) )

KND=KND~-2

XO0z=X3eDT

2131z=XC-CT

X2=Xx1-0T

Ko KON JeAToF (LoK*1oKOD Do R2eF (LoNe2 KCOPIODSL »

KO0G)

GO 7O 454
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al171
o172
g173
Cl74
0175
Ci76
0177
c178
D173
0180
0141
ci1e2
01133
0184
J185
cl1es
aL14a7
£188
c133
c190
a1 31
G192
3193
G134
Q195
G196
3137
C198
0193
G200
0201
0202
0203
0204
020S
D206
0207
gc2os
8203
gz1c
G211
G212
0213
0214
0215
0216
G217

X3z=x2-CT
Xu=x3-pT
SOZ(X1e (X2 (X 34X4)eXTaXB)eX2eX3eXy)/L24,.s0XQ0Y
Blo~-(XCo (X2 (X 3eX4)oX3uXG)oX2eXT2XQ)/(6,+NXCLY
B2=({ X1 {XCo (X 3eXU)eXBZaeXU)eXOu)3aXy) /(U oDAGD)
BI--(X1s(X2e (Xl oX4)oXDoXU)oX2eXDsX8)/16.sDXG0 )
B4z ( X1 (X286 (X 3eXT) e XTaXO)eX 220X 3eXDI/(24,0X6D0)
CO 45C K-KSTeKNI
DO 440 KOD=1,3
ATEUF s KOD = (BOOF (Lo KoKODLI+BIoF (Lo K*YoKOQC I*RZaF (L o¥¢2,K0D )
24R3sFIL o K3 XOD)eBULFILoKeUsKOD)I=DSLe GNIKON:MP)I+ATLIUFeKOT)
44C CONTINUE
JF=JF el
45C COMTINUE
K=KND+]
454 KoKel
D0 455 K00=-1.3
455 ATCJFoKOC I (ADSF (Lo KoKOD DeATF (LoK+1oKOD)*AZeF (Lo e2 ,KODIYaDSL =
. GN(AKQCsMP)+AI(JUFsKOD)
JFMINZMINDCJUFSTe JFMIN)
JESTPZMAXCUJFND o JFSTR)
45R DRz-=X(LISSINP+IYIL)SSINAZ(IL)IsCOSA}Y*COSP
4670 CONTINUE
DC 48C JUFZJUFMIN» JFSTP
HPXP {JF o [) SCONSTs {COSPeAT(UF 9 11-SINPa{SINS«AT(JF4D )+
sCCSA=RI(JFo2}))
BFPXT(JF 9 I)ZCONSTs (COSA®*AT(UFe2)-SINAsATIIUF, 32
480 CONTINUE
490 CONTINUC
500 CONTINUE
WRITE(G35)
3% FORMAT(IF1s5Xe35HCOMPONENTS OF FAR FIELD IN Y7 PLENE)D
WRITE(BL3T)
37T FORMAT (SXe25HSMODTHED IMPULSE RESPCNSE/Z)
CALL PRNTF2UTF o NTFohYZXoHY2T ePSIYZoNYZo IFMAXe JFMAYX)
WRITE (6 36)
36 FORMATIIHI»SXe3SHCOMPONENTS OF FAR FIELD TN PY PLANED
WRITE(EL3T)
CALL PRNTF2UTF o NTF yHPXPeHPXTsPSIPXeNPXoIFMAX, JFMAYX)
RETURN
600 CONTINUC
dRITE(BeS)
S FORMAT(IHI«eSX»21KHINVALID VALUYE OF QETA)
SToP 4
610 CONTINUE
SToOP 5
SNC
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GCo1
0on2
oco3
coou
CCCS
agQs
ccor
ooos
aco9
0o1a
0011
ao1te
GC13
0014
GC1s
cale
oc17
oo18
0C1a
Qo 20

ccel
cnonz2
oces3
Q204
CCos
J00s5
cce?
aces
ccos
0013
act1
Co12
0C13
0014
0Cts
0016
GC17
0313
GCl9
ac 2o
CCzl
ag022
cces

30

12n

1

11

100
20

el

2GC

SUBROUTINE MIRRORUALPHAWBETAS 5N)
DIMENSION GN( Te 2)
DATA PI1/3.14159265/
D0 93 K=1.3
DO 9C MZ-1le2
GN(XeM)=1l.
IF(ABS (BETA) .LT..0001) GO TO 10C
IFLABSIBETA-PI/2.).LT..0001) GO TO 110
WRITE (6+9)
FORMATI1H1,SXe21HINVALID VALUE OF AETA)
STOP 1C
CONTINUE
EN(2+2)=-1.
GN{3s2)=-1,
GC 10 12C
CONTINUE
GNtl1e2)=-1.
CONTINUE
RETURN
ENC

SUBRCUTINE PRNTC (ToeJNDeFoNTOTAL s JSTARTAITMAXe SMAX)

OIMENSION Tt40) oF(1000UNs 3)eJdSTARTLI0D0)
NRITE ZtNTOTAL-~1)3/59)

IsTz1

INDZS

IND=MINOCINDSNTOTAL)

DO 2CC N=1WNRITF

WRITE toelQ)

FORMAT (1H1e5Xe23HCOMPONENTS OF CURRENT DFNSITYZ/)

MAXZIST et
WRITE (6ell) (I el eloIZISToMAX)

FCRMAT (3Xs6RTIME sSUUE FXCoI3Z01HIslUK FYIoI301HIoHE F2ieT3e1H1)Y

CC 1CC J=1ednD

WwRITE (86200 TUU) e (U F{TedeK)eKZ1s3)e IZISTs INDY

FORMAT (1Xs16F8.4)

WRITZU5e62) (USTART(IN»IZISTeIND)
FORMAT (/ZTH JSTACDT13Xs5(T2022X )}
IST=INC 1

INDZISTeH

INDZMINOCIND o NTOTAL)

CONTINUE

RETURM

END
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gon1
cecee
0003
ocen
ooos
geree
Goa7r
ccos
ooo3
ccic
o011

gcie
0313
CCl4
0c1s
0C16
0017
oci18
co13
ccez
0021

ceze
aazs

50

11

12

16C
2C

200

1CO

1e

20

SUAROUTINE PRNTES (TFeNTFosPERyTANGIANGe NANGe IFMAYX e JFMAX)
CIMENSION TF(SGC) ePERISO+9) s TANGISCs9)eANG(9,
*KANG 15}

B0 53 NZ1eNANC

KANGIN) ANGIN)
NRITEZ INANG-1) /71
ISTZ1

INDZ?

IND=MINT(INC s NANG)

00 2C0 NPASSZ1NRITE

WRITE (6s11)

FORMAT (SXeBFTIMEsUX o TCIHPERYEXoIFHTANSSX D)
WRITE(O 912 (LKANCITI) o XKANGITI) o IZISToIND)
FORMAT (12Xs14(TUsuXY)

SO0 103 Jz1sNTF

WRPTITE (6¢20)3TF LU (PERIJeNI» TONGIUWNDIINZICTsINCY
FORMAT (3XeF8.2+14F8.4)

IST=ZINCe}

INOZISTe6

INCZMINCU{INDsNANG)

CONTINUE

RETURN

NG

SUBROUTINE PRNTE (X eYsZ o XN MOSTsOSWNTOTEL ¢ TSMAX)

OIMENSION X1 eYi1)e2(12¢XNC130e¢3)eMOSTI2)eNSt)

OIMENSICN RHOL(SCC)

CO 103 IZ1eNTOTAL

RFO(IIZSQRTIX( IV seZ oY (1002}

WRPITE (6+10)

FORMAT (IH1o3XolbTo2X et HMMOSTobX oY s tXolPYrlUXelHZo UXe2HXNY
13X e 2EYNe 13X 2K7Ns 10X e 2H0Se8X s 3RRKO//7)

WRITE (Be2C) (I sMOSTUTI X IT )oY () oZ IT o CXNCT eKDaK=T93)enNSIT)
sRHOL(I) » IZ1sNTOTAL)

FORMAT (215+6F15.8¢2F10.6})

RE TURN

END
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0001
CCCe2
0003
CCOy4
a00ns
ccle
Gonv
gocs
aoe3
o)) Rs}
0011
col12
0013
CCly
ga1ls
DCle
Qo117
Gclse
go19
gca2e
002}
CCe2
go?23
GCC2u
co2s
ocze
ao27
oCcze
oo 23
ccze
ao 31
GC3z
0033
CC3y
00 35
GC26
a0 37
‘oCe
3033
CCuyrl
GJul
CCu2
0043
CCuy
oD us

1C0

110
120

10

SUBROUT INE PULSE (ANoALPHAIRETAeTeNTeUNLsXeTe7¢XNeNTOTAL eFeJSTART,

sISMAX s JSMAX)

DIMENSION TU1)eX ()oY UR)oZ{1)oXNIINNe3)oFIICTe 400 S)eJSTART (L)

DO 100.I=1e¢ISMAX
JSTART(I)ZJUSMAX

D0 100 JZ1leJSMAX

DO 100 K=1+3

FUIvdoeKIZ0.

TRUNK=3.C

TI1z-Tt1}
FACTZ2.#AN/SQRT(3.14159)
SINAZSIN(ALPHA)
COSA=CI3S(ALPHA)
SINB=SIN(3ETA)
CO0S3=COS(3ETA)
PXZFACTesSINE
BY=-FACT*CGS3eCOSA
HZZFACTslCSBsSINA

90 123 I=1.NTOTAL
REGZY(1)»SINASZ(])sCOSA
TMINZ-TRUNK/AN-RKO
TMAXZTRUNK/AN-R+O
JSTZ(TMIN-T1)/CT¢3.5
IFTJSTLTel) GO YO 13C
JINZ(TMAX-TY1)/0Te¢1,.5
JINZMINCUJUN s IUND )
JSTARTLI) ZUST

JSTZUST.1

00 110 JzJSTeJduN
ZSGZUANS{T(JI*REC) D)2
EXZEXPL-2358)
FXZXNCLs2)0rZ-XN(1s3)epyY
FYZXNULI o3 s bX-XNCIsl)ep?
FZZXNUIvl)orY-XN(L1s2)sbX
Ftleodel)zCEXeEX
FlTIevdsc)FYeiX
F{TrJde3)ZF2eEX

CONTINUE

CONTINUE

RETURN

CONTINUE

WRITE {&s1T)
FORMAT(LIFP1eIIHTERMINATE RUNe TSTART TOO
sTop 2

END
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oont
ccce
ooo3
ccos
gaes
cgoce
ooazr
ccos
gons
(0] 3 9]
0011
oc12
0o13
cCly
0o1s
GCle
0o17
cole
got9
Gca2c
go 21
pr22
go23
CcC2au
ag2s
GLee
0027
gcce2e
00?3
el
co 31
ce32
00 33
CC34
00 35
CCl6
oo 37
GCczxe
0013
ccup
00ul
Cou?2
PJsL ]
CCuu
cous
CCub
2a47v
CCuzr
Sos3
ccec
30531
cC52
GGS3
CC54
Gas5
CG056

10

11

100

12r
IsC

16C

17C

20

SUBROUT INE SPHER2 (Xe¥eZoeXNeMOSTeOSeNTOTAL. ISMAXY
DIMENSION XU1D)eYU1)oZ(2)eXNEROO33eM0STL1)e0S(1)
DIMENSION MLIZ25)+THETAL252PHI(2S5)
DATA PI/3.141592E5/

MLMAXZ2S

READ (S+1C) ROSMTOTAL

FORMAT (F1C45¢I5)
IFIMTIOTAL.ET.(MLMAX-13) GO YO 200
READ (S5+11)tMLIT)eIT1oMTOTAL)
FORMAT (161%)

RSQ=Q0sRQ

AMZMTCTAL

DYHETAZPI/ZAM

THETA(1)=ZG.

D0 130 Iz1+MTQTAL
THETA(I+1)=THETAIT)+DTHETA

N=Q

DO 15C Iz1sMTGTAL

MI=ML(T)

IF(MI..CT,.MLMAX) GO TO 20C

AM=M T

AREAZF IaRSSo (COSUTHETALII)I-COSLTHEYA{I*») )02 )/7AM
QPHIZPI/7AM

PEItY)-(-PI+sDPLTIV2.

030 110 Ii=z2eM]
PHICIIIZFFRICII-1)¢0PFI
THETZTHETALL) «DTHETAZ2.
RSINTZSINI(THET)Ie k)
RCOST=COS{THETI*RO

BC 12C IIz1eM]

NN+l

XINIZFESINT#CQS(PFILITIY})
YIN)ZRSINT«SINIPRI(II))

Z{N)}=RCOST

XNINs 1) ZX(NI/RD

XNIN»2IZYINY/RO

XNINs3)Z2ZIN)/PC

DSENIZARE A

CONTINUL

CCNTINUE

NTOTALZN

IFINTOTAL .GT.ISMEX) GC TO 20C

CO 172 IzZ1eNTOTAL

MOSTICZ]

00 130 A=2.32

IFCA3S (XN(IovK) ) .CTLARSIYNITIWMOSTI ) }) MOSTIZK
CONT INYE

MOST{II=MOSTL

CONTINUE

RETURN

CONTINUCE

wRITE §5:20)

FOPMAT (1F-1+54TERMINATF RUNe GEOMSTRY INPUTY 2ARAMETERS ARE 720 L2
*RCE)

sToP 1

ENC
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pdoi SUBROUTINE STEP2(TeDToUNCeX oY e2ZeXNoMOSToDSeNTNITALeFoJSTART, GNo
goez2 sISMAX rUSMAX)
ago03 DIMENSION X(1)oY(1)eZU1)eXNt10OQs32eMOSTI2IeDSTD)
s )’} eoTUL)eFIICCv4002) e JSTART (1) GN(3+2)
GO03S BIMENSION XNLU(3Y o XRUSISFFQUIIVATI(IIWXNRIZI«XNT(T)
cCoce CINTZ0.573.1415927
goo? ov1:=s
GCCa DT2-=2.+0TsCT1
aon9 DT3=3.sCT*CT2
gcic CTuzuy.»DTeGT2
0011 C COMPUTE CURRENT FOR ALL TIMFS J
GC12 DO SCC J=1sJND
0013 90 492 I=Z1+NTOTAL
O0Cluy XTz=x(1l)
0015 YIzvil
cCle 212011}
0017 MOSTIZMGSTI(I)
cCls KOT1=MOST1
oD19 KOT2z-MOSTI+1
cgcec IFI(KAT2.CT.3) ARCT2=KOT2-13
Q021 KOT3I=KST2¢1]
CC22 IFIKOT3.6T.3) KOTI-K0T3-3
GC?23 D0 250 Kz1.3
cCczu XNTUIKIZXNC(I oK)
0o 2S 250 AltlK)z2.
cC26 GO 48L L=1NTOTAL
ac27? 2xzxI-x (L)
Coz2e cYy-vyI-Y(L)
a029 07z21-2(L)
CC3C CYSGzC Vo2
ca 31 C?7S3A:C2es?
co32 XNLEI)ZXNIL ]
GG 33 ANLE2)zxn(L e 2)
. tCy XNL (3D ZXN(L»2)
00 35 JSTL ZUSTART (L)
CG%*e DO uSC MP-1+?
0037 IFI(leS3 el )aAND(MP ., EQal)) GO YO 4us
CL1g RSQzCXee_ +0YSQeLZSG
sls R ] RZSQITI(RSI)
ccup TAU=T (J) -7
O0wu} JTAUZUTALU-TU]))/CT+145
CCu?2 IFtUTsU.LE.JSTL)Y CC TC u4s
gpus IFLJUTAU..CE.J) G0 TO &OQ
OCuy NCOROCERz-U-JSTL -1
gous IFINORCER.LTL1) 20 TO uus
OCuce NCORPDER:=MINIINORDER v 4}
Qo u? JCIFZINQORDCRe1} /2
CCus J2-4VaU-UDIF
3047 J7IMAXSUUSTL . J2)
ccecC JCOMP Z - UINLRTCEF+1)
00 sl JZZMINC(UZUMP I 7)
pese2 XR(1)zDX/RST
00s3 XP12)z03Y/7RSG
crCeuy XRE3)z[2/556
00oss KIN]1zZM3STIL)
CCS5% KINZZK [N1e]
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0Cce7
0053
co59
0060
coe1l
D062
coe3
054
0ces
0065
GCe?
0068
CCeS
0070
CC71
0o 72
ccrz?
00 74
ccre
GO 75
0077
0g73
o775
goac
ccel
gos2
cres
0094
cres
a0 195
ccez
0033
cces
00390
ceel
a0 932
ceez2
Qg 9y
GCec
00 3%
cesz?
0093
cC9s
G103
cicl
a172
cicz
0134
cice
01Cs
cic?
Jics
c1039
g110
0ill
0112

cl1z2

3gs

320

325

IF(KINZ.GT.XIKINZ-KINZ-T
KIN3=KINZ+]
IF(KIN3.CT.2)AKINIZKING-2
KZKIN2

CTaUIZTAU-~TLUZ)

G0 TO (3C05+31593259335)¢NORDER
CONTINUE

DO 310 KOuM=1,2

OF7Z=F (LedZK)
CFIZFtLeJZ2+]19K)~0F2
FACI=CFY/0T1

FTAU-DF Z+DTAUlsFAC]
DFYAU=FAC]

FEGIX)IZUIF TAU/ReNFTAU)» CNIKoeMP)
K-KIN3

CONTINUL

cC YO 3sC

CONTINUEL

OTAUZ=DTAYL-LT

CO 320 XKCUMZ]1+2

CFZzF (LeJ2eK)

CRIzFlL edZ+1eK)
CF2=F(LsJZ2+2+K)-DF]
JF1:zJ0F1-0F2

DF2=2F2-CF1

Fal2:zDF2/272
FACLZDF1/0T1+«CTALEsFOC2
FTAUZOF 2+CTALLeTAC])
CFTAUZFACL+CTAULSFAC?
FEQUIKIZIFTAU/R+DFTAU)» EN{KeMP)
K=KINZ

CONTINUE

Ge TC 252

CONT INUZ

CTaU2:=0TRYl-OT
OTAU3I=CTAYR2-0T

of 330 KLuMZ1e2
CE7ZC(lL e J2e¥]
CFI-F(LsulZ+leK]
CF2zFlLeuZ*29K)

CFR=F tLsJ2«79sK)I-CF2
CF?2zZCF2-CF1

CFI1zDF}-LFzZ

OF 323F3-CF2

DF2=0F2-CF1

CF3z=2F3-CF2

FAC3=CF3/LT32
FAC2:z=QF2/CT2¢0T8 3eFACS
FACLI=DF1/0T1«0TAaUZ*FAC2
FTAUZDF 2+2TAaUlesFAC]
CFTAUZFRLIeCTALUISIFACZeDTAYP»FAL3)
FEQIAKIZ(FTAU/R+SFTAU)» GNIKeMP)
K-KINZ

CONTINUZ

GC T0 2:C

CONTINUE

cyayZ2zgprayl-cit
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DTAU3I=DTAUZ-OT

0115 DTAU4=0TAU3-DT
c116 CO 340 KOUMZ1»2
g117 IFZZFILedZeK)
G118 CF1=F (LsdZ+1sK)
0119 DF2=FtLoeJZe2sK)
0120 DF3=F (LedZe34K)
o121 DF4=F(LeJZ+4¢K)-DF3
c122 DF 3=CF3-DF2
0123 DF 2zCF2-CF1
0124 DF1=DF 1-CF2
8125 OF4=DF4~DF 3
0126 DF3=0F I-DF 2

. 0127 OF2=0F2-0F 1
t12e DFU=DF4-DF 3
Q123 DF 3=0F 3-GF 2
o13C DFU=DF 4-DF 3
0131 FACYUZDF4/DTH
C132 FACI=CFI/CT3+CTAUGSFACY
0133 FAC2=CF2/0T2+0TAU3sFACS
0134 FAC1=DF1/0T1+CTAU2eFAC2
o13s FTAU=CF Z+0TAUlsFAC]
C1%6 CFTAUZFACL*CTAUlS(FACZ+0OTAU2e (FAC3+DTAUSeFACH)])
81137 FEGUIXIZ(FTAU/ReDFTAU)® GNEKsMP)
C13e K=KINZ
0133 340 CONTINUE
C140 35C CONTINUE
0141 FEQUIKINI) =- (XNLIKIN2) oFEQ(KIN2) ¢+ XNLTKINII*FEQIKINT) ) ZXNL (KINT)
C142 GO 355 K=1s3
0143 365 XNRUEKDIZXXNIIKYIxXRIRK)
Ciuu K1=MCSTI
G145 K2ZKIT2
Club K3I-KOT2
a1u7 50 370 KCUM=1e2

. Giue AT(K2)=BI(K2)+ (FEQIK2) ® (XNRIKZ) ¢XNRIK1)]

0143 . SUFEQIKI) «XNTIK3)eFEQIKL) sXNTIK1I 19X (K231 +DS(L)
C1se KI=MOSTI
D151 K1zKOT2
C152 K2zKOT2
0153 370 CONTINUE
ClSwu 44sS CONTINUE
0155 BY=xIex(L)
0156 XNL (12 =-XNL (1)
0157 450 CONTINUZ
C158 430 CONTINUE
4159 KZKO T2
016G GO 465 KLUMZ 192
0161 FUloeJsK)ZFUIedeK) +CINT®RTLKY
0162 485 K=KOTZ
0163 FUleJrKOT1) - (F (Lo ds KOT2) #XNI (KOT2)¢F(TeJeKOT3I)eXNI (KOT3))
Cleuy «/XN] (KOT1)
0155 490 CONTINUE
C166 500 CONTIMUE
0157 RETURN
C168 €00 CONTINUE
0163 WRITE(6s15)
G17C 1C FORMAT t1F1+5Xs1BRUTAULBF.J IN STEP2)
c171 STOP 3
0172 END



SECTION 3

PROGRAM ROTSY

Section 3.1 describes the program ROTSY, which solves the rotation-
ally symmetric scattering problem for conducting surfaces as discussed in
Sec. 2.4 of Vol. I.

3.1 ROTSY PROGRAM DESCRIPTION

The flow chart in Fig. 3 describes pictorially the operation and the
calling sequence of the subroutines that constitute ROTSY,

Subroutine GEOM3 generates the geometry parameters which model the
target being considered. In particular, GEOM3 treats composite bodies of right
circular cyclinders with a common axis. The three satellite bodies ADC, UES

and GGTS-2 are special cases of this general class,

Subroutine IMPl generates the Gaussian-shaped pulse given in Eq. (4)
of Vol, I for the incident magnetic field in the same manner as PULSE does in

the ASSET and PLNSY programs,

Subroutine COEF2 generates the influence coefficients aijn' bijn

cijn and dijn used in Eq. (19) and described in Sec. 2.4.1 of Vol, I.
Subroutine CURSUM carries out the iteration in time that is dictated

by Eq. (10), Vol. I, and computes the surface current at all sample points in

space-time,

Subroutine FRFLD2 computes the far scattered magnetic field given in

Eq. (20) using the geometry parameters displayed in Fig. 9 of Vol. I.
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DO FOR ALL
DESIRED
DIRECTIONS

START

'

READ INPUT

DATA

'

CALL GEOM3
(or other suitable
geometry)

'

N

CALL 1IMP1

o

CALL COEF2

AN

CALL SURSU

N

M

NN

|

CALL FRFLD

N

2

~

—

EXIT

FIG. 3 Flow chart of ROTSY program.
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3.2 ROTSY PROGRAM LISTINGS

0001 C ORIVER FOR ROTSY

GCoZ OIMENSION A1293025:255486290250251:C(29025¢250190(2%,250251
gcos * o KREFU25025) e MK (125025) 028250 ¢ JSTART (25014 +?2INC{100+25)
GCOy *sF2110C+25)¢eF301C0e25)eXF(5)sHEADIZCIeRKHO(25)+0¢(25)
goos ¢ e NEIL100) e FHIUIG0) e TNIIOO)eHELLIOO)e TFNL]OD)

ceoee o bt (10C)oMMIE25)9G(25) oSPRILICOe25}3+CPHILICCL25)eGPL25)
0sa7 o oNBE{U) o NBCUU) e RADIU) o NPE(H4eB) ¢ NPCl U8B}

oces S JKEY CL2)0UKEY (1 2)

po0gG9 «oSPL100)YeCPLL1OO)Y

gc10 DATA XF/724.9-€ oo boe~-6,.024./

ao11l *ePT73.14153255/

oci2 NOMT=2S

GcCc13 NDMT4z29

CC1lws NCMT2Z-1CC

ac1s NCTIZI00

cCCie NEMAXZ Y

co17 101 REAC (S,2003) HEAD

CCle WRITE (6»200) KHFAD

Qo123 RE&C (5,13) DYs ANeT1oTEsTF 1 TFELTKE

cgz2c WRITE (691003 CToANe T o TEWTFIWTFE s THE

CS 21 READ 13913C) NENCDoNCYLoINBE(JIeJZIoNENDI s INRC(T)2TZ]1oNCYL)
cL22 WRITE tEo1130) NENDeNCYLOUINBELJ) o U1 oNENDDIs INRCETI Do TZ1oNCYL)
a023 READ (510118011 )eIz)eNCYL)?

CC2u WRITE(Bs3D)(RADUEIVwIZ1eNCYL)

gces 30 3J1 JZ1sNENGC

CGC26 NREJZNBE ()

0027 REAC (Ss 1353V INPELJsMYeM1 ¢NSEY)

cces WRITE {(6+30) e INPE{JeMIeMZ1oNBEJ}

gD23 321 CONTINUZ

oCc3cC D0 3C2 I=1seNCYL

ac 31 NRCIz=N3CtI)

cCc2 READ (Sel3CIINPCHIsN) eNZIoNRCT)

ac i3 WRITE (6210 )TaINPCUTeNI s NZ1oNBCT)

CC3y4 302 CONTINUE

as 3s REAC (5,13G) [GFOMsIINCoICOEF,ITAP,IMPOUS

CCZ6 sy IPNCFESe IPNCHF

G037 WRITE (59170) IGCEOMsTINCeIZOFF.ITAD, [MPDUD

cC38 *2 [PNCrSe [PNCHF

C0 39 00 501 [z1412

CLus IKEY(IIZC

COu4) 5C1 JKEYLUI)ZD

LCu? NEZITE~T1) /0T

S0yl T=T1}

cCuu DO 33 J=zleNE

3045 INLUIZT

2CueE 39 T-T«0T

QCu? CALL GEOM3I(NENDONCYLoNBESNBCsNPE o NOC o NEMAY,MTOTAL, MMeRKLO
CCusg 2029GoCPeDSsFADYIKEY 2 UKEY)

poue MYLZMINOD({]12.MTOTAL)

CCsC 37 IFCIGEOM.LE.O) GO TO 32

gos1 WRITE (6+2J0) +EAD

gCs2 WRITE (6e40)

0o0s3 WRITE (60 220) IKEY s JKEY

CCSwu DO 33 I=1smMTQTAL

00ss 33 WRITE (6¢190) LeMMUI)RHOUIN 211,501 ),GPLT),NSC]Y
GC56 32 [FUIMPOUB.NE.G) GO TO 3322
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o0ss8
GCs9
0060
coel
0062
0063
0DGs
Cees
0066
ccev
0064
(o o[ X!
oo 70
Co71
0n72
ocr3
00 74
GC7%
aa7e
0o77
o078
oC73
0080
ccel
o082
oce3
LK
GCBS
D086
ace?
oosa
coR9
00939
co9l
0092
DC93
0094
cces
0096
oco?
a098
£casg
0100
T101
0192
c1c3
0104
gics
0103
pic7
0103
0169
o113
0111
0112
0113
0114
0115
D116
0117
o118
0119
0120
0121

(L Lol

3322
3333

3s

3
51

1C2

11
12
13
14

3u

29

18

17

19

*

CALL IMPLIAN2ZeMTOTALSTYsDToUSTART #H2INC
GO T0 3333

CALL DUBXEANSZ vMTOTALST2eBT o JSTART »H2INC
CONT INUE

IFLIINC.LE.OY GO TO 51

1121

I2:=MYL

WRITE 16¢200) HEAD

WRITE (61500 (IvIz 11012}
WRITE(Bo16T)IJSTARTII)»IZTI1012)

DO & JT3eNE

WRITE (6e140) TNI{J)e(H2INC I eIV IZI20 2}
IFCI2.EQ.MTOTALY GO TQ 31

I1ZMTLe)

I2=HMTOTAL

GO TO 38

CONTINUE

DO S I=Z1eMTOTAL

IFIJSTARTUAI).LE.C) GO TO 9

CONTINUE

00 132 Jz-lsMT0TAL

MIZMMEJ)

MJI2=M0 eMd

DPZP1I/MJ

PHIZDP/2

CALL SCFUNIPFIeCPoSPeCPeMJ2)

DO 102 JuB=leMJ2

SPHIGUBeJ) =SPLJR)

CPHEICUBYSIZCR L SR

CONT INUE

*NDTI)

¢eNDTI)

CALL COEF2ICToAsBel oDsMREF oMK oMTOT AL sZ oG eGP oRHO PR S sMM o SPHTCPHI

s XF 2 IKE Yo JKEY o NCMTU s NOHMT o NDOMT 2)
IFS§ICCEF.LE.C) GO TO 34

WRITE (6¢200) RHEAD

WRITE (650

DO 7 IGO=1el

WRITE (B+b6D) 18O

D3 7 I=1eMTOTAL

WRITE (6+20) 1

00 7 J=1eMTOTAL

NZKREF {JsI)

MIMK(Je )

GO TO (119129134140 +1G0

WRITE {(GeB0) JeNe {AIKsJoT)eKZ1eM)
60 10 7

WRPITE (5080) JeNe (BtKedesI)eK=1eM)
GO 10 7

WRITE (3e80) JeNe (C(KsJoT)eXK=10eM)
GO 10 7

MRITE (6803 JaeNo (DKo JoIldleK=1eM)}
CONTINUE

CONTINUZ

WRITE (€+200) ¢EAMD

WRITE (6s300)

CALL CuRSuwt NEsMTOTAL vUSTART 6P
H2INCeODTeNDMT 4o NOMToNDTI)

D0 16 100:-2+3

Izl

I12=MTL

WRITE (6¢31C) IDCe(IeI=IleI2)

DO 15 N=1leNE

GO TO (17+17019).1D0

WRITE (6+140) TNUNMe(F2(NeIVeI=I1,12)
GO T0 1S

WRITE (6s140) TNINISIF3ItNeIVeITI1e12)
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0122
0123
0124
012S
Gi2s
a127
0128
0129
Ci3C
ci3l

0132
0133
D134
0135
G126
0137
0138
0139
01sD
0141

0la2
0163
Clay
0145
O1lse
o147
Olesg
0143
01cC
0151

c1s2
0153
G154
0155
C156
0157
G158
0159
0180
Q161

01€2
0163
Oleuy
0165
G166
0167
0168
0169
617G

15 CONTINUE
WRITE (6.20)
IF(I2.EQ-MTOTAL?Y GO TOQ 16
I1=MTLe)

I2=MTOTAL
Go 70 18
16 CONTINUE
NTFZU{TFE-TF1)/DTYe].
TF=TF}
D0 6 NFZ1eNTF
TFNINF)Z-TF
6 VF=TFeDT
IFIIPNCHS.LELD) GO TO 21
PUNCH 10¢0TeT1sTF1
PUNCH 13CeMTOTYALONE+sNYFoNDTIoNDMUT2
PUNCH 230s I MMEUT) o Z8I) e RHO(INoGC(INeGPLINoDSIIVeUSTARTIIY »
s Iz1eMTIOTAL)
230 FORMAT {IS»SF10.5915)
DO 601 IZ1sMTOTAL
NUMZ2eMML])
PUNCH1B8Ls ISPHIINesI) o NZ2oNUM)
PUNCH1BO0s LCPHIINsI)eNZ1eNUM)
601 CONTINUE
90 602 I=1.MTOTAL
PUNCH1BCs (FZI(NeID)sNZ1wNE?
PUNCHISBOs (F3(NeI) s NZL1oNE)

6C2 CONTINUE
21 CALL FRFLJO2( F29 F300ToZeTFL1oNTFoHEoHHoTLoMTOTAL) PHOsGw GPoJSTARY

$eDSIsMMeTHESSPHICCPHIoXFoHET o HHTIoNEoNDTYIoNDMY2)
WRITE (6+200) HEAD
wRITE (6912C) THE

CO ©33 NF=Z]1oNTF
WRITE 160140) TENUINFIOHETINF IsHEIUNF JoHE INF)IsFKHINT)
IFUIPNCHF .GT«d) PUNCP I0¢HEIU(NFIoHHI(NFI«HEINF )o HHINF)

603 CONTINUE
2 READ (Ss1303¥ISTOP
IFULISTOP-1125+22+101
22 READ (5+10) THE
GO 70 21
9 WRITE (6¢400) JSTARTILI)
25 CONTINUE
STOP
10 FORMAT (BFIL.5)
20 FOAMATY (°*1°)
3C FORMAT (* RAD=*4F10.5)
40 FORMAT (°* FLAT END CYLINDERS®
®/° I MUIX)*3Xs*RHOIID*BXe*2¢T ) BXo*GIB*TX»°*GPIIN*TIX,°DStI}"?
SO FORMAT (°*L1COEFFICIENT DATA®Y
60 FORMAT (* COEFFICIENTS - INTEGRAL® I2)
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C171
0172
c173
0174
0175
0178
0177
2173
c179
01890
cial
o182
c1le3
agl184
c1ias
o186
G1e?
0183
C1ler9
0193
0191
0192
G193
0194
0198
0195
cis?
3198

70 FORMAT (* I=* I2/° J KREF(JeI1*)

80 FORMAT (I3¢I6¢3X910F10.5/(12X9s10F10.5))

90 FORMAT (®* JUT'I2¢°¢ NPEC(JrMIsM-1eNBEJ® J0I%5)

100 FORMAT (* MAIN INPUT DATA'/,
. * DT=*sF10.56%s AN="sF10.50¢%, T1=°%,
eF10.5¢%0 TE=®sF10.50% TF1='9F10.5¢"s TFEZ*9Fl0eSe®s THEZ*F1D0.5
s)

110 FORMAT ¢ * GEOMETRY INPUT DATAYY/
®® NEND=*J2¢%s NCYL="I2/° NBECJ)eJZ1oNENDs NBCUIDsT=]1,NCYL"2512)

120 FORMAT (°* FARFIELC . THETAZ'F10.5¢* DEGRFES®/
¢ I3Xs*PRE DIFFERENTIATION'SXs*POST DIFFERENTIATION®/
SlUXe *HEI*1OXe *HHI*11Xo *HE®IIXo*HHT)

130 FORMAT (1615)

140 FORMAT (FlO0.3¢12F10.5)

15C FORMAT (* INCIDENT WAVE DATA * 2 250X e * 28Ut TIMF 201D}
. TIME®e (22110 ))

160 FORMAT (°* USTART® 1Xel216Xs*t*I2+%3°))

170 FORMAT (* [GEOM="[2s%¢ IINC=*1I2¢°e ICOEF='12,"% ITAP="12,
» *e IMPOUBZ*I2»"s IPNCHSZ"I2¢%e IFNCHFZ="12)

180 FORMAT (8F10.7)

190 FORMAT (2I3+5F12.5)

200 FORMAT (23A%)

210 FORMAT ° I-*I2¢°%s NPCUTeNDPeNZ1NBCI®10IS)

220 FORMAY (* IKEYZ'12I3/% UKEY="1213)

300 FORMAT * CURRENT--NUMERTICAL RESULTYS®)

310 FORMAT (50Xe*J°T1 e (Ns20T))%/3Xe "TIN)*3Xe12(1I5¢5XY)

400 FORMAT (°* UNRECOVERABLE FRRORs JSTART=®»IS)
END
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cool SUBROUTINE SEOMZ ENENDoNCYL oNBE oNBC oNPEsNPCoNFMAXsMTOTAL ¢MM,RHED .
0002 #020GoGP sDSeRADe IKEY s JKEY)

oco3 OIMENSICN NBZC12sNBCI1)oRADILIIeNPE INEMAX eI JoNPCINFMAX,T)
0aos SyMM{1)sRHILL1) eZt2)eDSL1I)eGlL1IGPE)
0ocs s IKEYU1)euKEYL])
Qo0s DR=.25

oce? p2:=.25

Qoos B22:.125

Doo9 DR2z.125

oo1o 21=0

ool PDR=DR*3,141592€65
Qo12 PD7=PDR

oCc13 R1z=D2/2.

J014 NELEMZNCYL *NEND
CC1S MT=C

0o1ls [EDG=D

0017 11

co1s J=oi

GC19 FaCz1

oo 20 RADI(NCYL+12Z9
GC21 O 23 KzZ1eNELEM»2
£goz22 NBEJ=N3ELJ)

cc23 DO 21 M-leNBLUJ
0024 MT=MTel

Le?2s XM=NPE tJsM)

00 26 MMIMT)ZXM

aca2? REO(MTIZR]

0023 2{mT1=21

crze DSIMT)ZPLReR)I/Z XM
CC 30 GIMT)=0

cc3l GPIMT)I=-FaC

oc 32

cesz RI-R1+FaCa*CR

00 34 21 CONTINUE

£C25 21:z21-022

00 35 [FIKel.GT.NELEMY GO TO 23
ccsz7 Jz=Jel

0033 RO=RAGC(I)

CG39 IF(RC.GT .RAC(I 1)) Fagz=-1,
0o ug IECGZIECGe]

OCu1l IKEYCIEDCIZMT
opu2 JKEY(IECG)=MT Y
Cou3s IEDG=IECS »

DO w4 IKEY({IEDG) ZMT ¢}
CCus JKEYCTEDGY=MT

0o 4s NBCI=NBCI(I)

ocu? DO 22 NZ1eNBCI
gcus MYZMTel

Lcus MMIMT)IINFZUIWND
3350 IMZMM(MT)

ceel RHO{MTIZRO

0052 2tpT1=21

GCs3 DS(MTI=PCZePO/ XM
ooSws GIMT)=}

Less GPIMT =D

00 s5a 21:21-C2

37



oas?
£css
0059
CCeO
006l
CCe2
0063
0Cé &
0065
0Ce6
o067
goes
0069
ctc70

22

23

CONTINUE
IEDG=IECC 1
IKEYUIECG) =MT
JKEYLIEDG)I=pTel
IEDG=IEDG*1
IKEY(IEDG)I=MTe]
JKEY{IEDG)I=MT
111
R1ZRO*BR2er AL
21=214D22
CONTINUE
MTOTAL=MT
RETURN

END
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gaol
gceez
ono3
0004
gaas
goos
gaaz
aecos
anos
0010
0011
op12
0013
0014
001s
CO16
o017
0C18
0013
€CC230
00 21
Coz22
0023
o o &)
0G 25
0G2e
0o 27
Cg2s8
0029
cgse
30 3t
cczz
0033
CCZu
0335
0C26
30137
cc3s
a0 33
Ccu?o
0041
couz
0C43

Cani
cgD2
gon3
Qcou
0oos
ccoe
Qpor
Gcecos
3009
o] o) Be]
o011l
gc1e
0013
GClu
g01s
0Gle

wn

11

wl N} -

-4

[

SUSROUTINE CURSUMINEsMTOTALISTART s GPeKREFIMKsF2:FIvheBsCoDo
SHZINC+OT aNGeNL oNT)
ODIMENSION JUSTARTI1)oGPI1)sXREFEN1S1)
SyMK(NLwIDoF2UINTo1DaF3INT ol o H2ENCINT Il oA (NUOINLol ) eBINUINT LY
seCEiNYoN1el) e DINUINL1)
DATA PI/’73.14159265/

B0 S IZ1leMTOTAL

00 5 L=1eNT

F2(L 1IN0

F3tpell}=l

CONTINUE

D06 N:=1sNE

00 4 [<1eMTOTAL

SuMz22:-C

SUM23:=0

SuMi2:=C

SUM33=0

JEIZJSTARTI])

ar=goti

IFIN.LT.USI) Go 7O 3

SO0 2 JZ1eMTOTAL
KSFIN-KREF (Je[)e3

KSJUZKSF -JSTARTL I
IFIKSJLE .GY GO TO 3
NIJZMKL U [)
IFIKSJeLToNTJU) NIJZKSU

CO 1 NSz1leNlUJ

NYTS-ZKSF-NS

F2NZF2UNTSe J)
FINZFIUINTS+J)
SUM22-SUM22+2INSsJeT)sF2N
SUMZIzSUM23eBINSvdr I sF TN
SUM32ZSUM32+CINSsJel)eF2N

SUM3I3I=SUM3II«DINSedsl)«F3IN
CONTINUE

B2IZH2INCU(N. L)

F2tNe IMH21-4SUMZ22+SUMR3/PT
FIINeINZ KH2TeJReISUMI2esyM3ITIyPI
CONTINUE

CONTINUE

RETURN

END

SUSRQUTINE DETSTHeYeZeNDIM,TER)

DIMENSION YU1)}s2(1)

IFINDIM-S14Gsls1

IFtH)29592

HH=,08333333/¥%

YYZYUINOIM-4)

BTHHa{-2G.eY¥ (]} +48.0V(21-~3Ge8Y(3)¢i6.2YC4)-3,2Y(5Y}

CohHe [=3.5Y(1)-1C.oY12)018.0Y({3)-b.eYlM)eV(5]})

CO 3 I=5eNDIM

AZB

8=C

CIFre (Y{I-4)-Y(T)eB8.0lY{I-2)~-¥Y({I~-31))

ZtI-4)z=a

IER-Q

AZHE o (- YY +5,0Y(NDIM-3)~18.0YINDIM~2)¢]0.oVINDIM-12 3. «a¥(NDIMIY}
ZAINDIMIZHH® (3, 0V Y-16.0Y INDIM~-31¢36.0Y{NDIM-2)-4R oY(NDIM-1)
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0017
gols
go13
gg20
co21

gcz2
ao23

Ceo2s
a02s

cc2e

Qool
goo2
Q003
0Cco4
ooos
0006
oca7
cCcos
cogo9
CC1d
0011
oc12
ag1ls
o018
o015
ccle
0017
ocis
0019
oozcC
Qo 21
pg22
0023
0024
G025
cC26
co27
0Cc2s
0023
cc3e
33 31
cG32
30133
0C34
a0 35
CC36
g6 37
oc3s
0033
GCu4Q
004}
ocs2
00e3
OCuy
00 4s
oCae
o0s?
ooue
30493
cosc
0051
orse
0053
2654
a05s
0056

¢ +25,8YINDIMY)
ZINDIM-1)z=a
ZINDIM-2)=C
Z(NGCIM-3)=0

RE TURN

IER=-]}

RE TURN

IER=1

RE TURN

END

SUBROUTINE FRFLD2(F2eF3¢DTsZeTF1oeNTFoHEeHHe T1e MTOTALWRHD,
oG eGP s USTART s DS oMo THE »SPHTIsCPHI o XL o HET sHHEONE s MY M)

OIMENSION F2UMTol)eF3(MTol)oHHILIDeHHICLIDe HETTIT e (1)
SsRHOCL1 DG LI osGPELDoMIDDoDSUTIIoSPHIIM20))eCPHTIIM201),2(1),JSTARTLT)
DIMENSION XLUS) eAECS o AMIS) sCUMIS)

DATA PI/3.14159265/+FAKT/.0)745329/

THS=THE sFAKT

CY=COSITKS)

STZSINUTHS)
PIuzy . .sPI

02=0T«0T

DO 2 NT=1sNTF
HHTIINT) =0
REIINTIZO

00 8 J=1eMTOTAL

GJ=6LlJ)
GPJ=GP (L J)
JSJUZJSTART L)
MJ=M(J)
MJ2zMJeMy

0SJ=DsStJdI/P I

€c1=0SJ

C3I=C1isGPy

ZJUCT=2t4)e(T
RIUSTZRHO L U)eST
CO 7 L=1eMy2

SPHZSPHItLsJ)
CPEZCPHIIL s+ J}
TAUE=TF1+RUSTeLPHeZJCT
TAUFZTF1eRJUSTSPFeZUCT
KEZLTAUE~TL1)/0Tel.5
KPRz (TAUR-T21Y/DT+1.5
TKEZT1e¢{KE~-1)sD7
TKE=TlelKK~-1)oDY

XE=-TAUE-TKE

XHEF=TAUR-TKH

XXEZXE-Q2

XXpZXH-D2

CALL LGFUNUIXXEeCToeXLoAE+DUM)
CALL LGFUNI{XXHsDToXLeAMHsOUM)
S2=SPHe SPH
ULI-CPPe(GPJsCPHOLT-STeGJ)s(=-CL)
W 2=S2e¢CTs(-C1)
UL3I=CPKsCPHe (-C3)

UL 8=S2e (-C1)

DO S NT=1eNTF

IF(KELTeJdSJY) GO TO 3
XTII=ZSOMFUNIULYIvRESsF2eKE v Jo NEP MT )
XI2=SOMFUNIULZ2¢AE sF3eXEoJoeNEWMT)
FETINTIZHELINT ) » XIle X112

IF tKroLTJdSJ) GO TO &
XI3=SOMFUNIUL3sAFoF2eKHe JoNEoMT
XKIG=SOMFUNIULUsAE +F 3o KMy JoNE s MT )
HHICNT)IZKHHIINT o XI3e XIn
KEZKEe]

KHE=Khsl
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oCs7
3358
0C59
006C
o061
0082
0ce3
0064
COeS
0066

o001

ceooe
ggo3
acey
aaas
000s
ooo7?
cocs
o003
ocic
ool

0001

ccee
3003
CGO4
0oos
cecoe
gge?
gces
0009
ccic
oo11l

gc12
0013
0C1ws
0015
ope
aot7
cCc1s8
Go19
cca2c
0021

ceee
go23
0C2u
0025

0028

® ~Nn

10

86

CONTINUE

CONTINUE

CONTINUE

CALL CETSUIOTeHET+HEWNTFSIER)
IFEIER.NE.C) MRITE (B41C) IER

CALL CETSIDTeMHIsHESNTFGIER)
IF(IERWNELC) WRITE t64103IER
FORMAT (* ERROR IN DETSes IER="+1I3)
RETURN

END

FUNCTION SOMFUN(UsAsF s KeJeNeNT)
ODIMENSION A())eF(INTel?
KAZMINOI(N-K¢2)
KSZKeKAe]

suM=Q

00 1 Iz1,5

KU=KS-1
SUMZSUM+ALI)F (KU dJ)
SOMFUNZ=SUMs U

RETURN

END

SUSROUTINE CUSIULANeZeMTOT AL T e DT ¢ JSTARTIH2INTINOTI)
DIMENSION Z(1) o JSTART (L IoH2INCUINDY Il

CATA SJRPI/1.772454/

00 3 I=1eNODTI

DO 3 JZ1.MTOTAL

R2INC(I»y)=C

TAUQ=3. /74N

FACZZ2.5AN/SORPI

ANZ2Z-ANSAN

DO 1 IzleMTOTAL

21=2¢I)

TSt=-TauC-21

TSG=TAUOD-2Z1

JETART HINCZ(TSL-T1)/DT o1,

JE ZHTSG~-T11/0Tel

JSZUSTARTILI?

TIT1sFLOATLJS-1Ye DT

DO 5 JzJSedt

H2INCUJ s IVZFACOSFAP(AN2e T2 )0s2) e, 6AN2(Te21)
T=Te+DY¥

CONTINUE

CCNTINUE

WRITE(Be80)

FORMAT (1+1o4C0Xed32FINC IS SMOOTHED COUBLETS®)
RETURN

END
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0oal
0Co2
0003
0CDu
gpos
ocee
coov?
ceoes
oao3’
ocio
0011
o012
o013
0014
0015
0Cle
go1i?
ople
0013
GC20
J021
0p22
3023
CC2u
oo 2s
CC26

0o 01
GCO2
ono3
CLCOu
0Qas
C006
gonr
oCo8
oo Rakc)
CGC1C
0ol
gc1z2
0013
CClu
0015
0Cle
0017
GC1ls8
0019
cCcz2eC
o021
0C22
J023
CC2u
00 2s
CC26

86

SUBROUTINE IMPL{ANSZsMTOTALeT1eDT+JSTARYH2INC,NDTI)

DIMENSION Zt)) o JSTART (I DIIH2INCINDT
DATA SQGRPI/Z1.T772454/

D0 3 I=-1.NDTI

0O 3 J=leMTOTAL

HZEINC(Isu)C=C

TAUO=3.7AN

FAC=2.*AN/SQRPI

AN2:=-AN®AN

DO 1 Iz1sMTOTAL

21=2t1)

TSL=-Tau0-21

TSG=TAUO-21

JSTART(II=ULTSL-T1)/DT o1,

JE SUTSG-T1)/0Te1}
JSZJSTART (I

T=T1«FLOATLUS-11»CT

DO S JzJSeJE

F2INClUs I)ZFACeEXP(AN2s(Te¢21)1e22)
T=T+DT

CONTINUE

CONTINUE

WRITE(Be85)

FOPMAT C1F1o4GX o2 2HINC IS SMOOTHED
RETURN

END

SUBRIOUTINE LGFUNIXXeCToXFeXLeXLP?
CIMENSION XFE(S5)eXLIS) s XLP(S5YeTX(S)
XoXX

DO 1 1I:=1s5

TXeIryz=x

X=X+DT

DT4=-0Tesy

DO 2 L=1+5

SuUM=3
XFL=XF(L)*3Tu

DO 3 K=1e5
IF(K.EG.LY GO TO 3
PIZTX({K)

P2:z1.

CO 4 J=1led
IFtJ.EQ.K) GO TO &
IFtJJEJ.L) GO YO &
P2-P2eTX (U}
CONTINUE
SUMZSUMeF2
CONTINUE
XLILI=PlesP22/XFL
XLPIL)YZSUM/XFL
CCNTINUE

RE TURN

END
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gooa1
gco2
0003
oGDs
000s
cone
oaaz

ocos
goo09
gc10
oo

gci2
Co13

Col1s

goa1l
Cco02
0003
OoCou
gons
Cco06
goa?
oces
00039
po1co
o011
co12
0013
GClu
0015
0Cle
0017
GCl¢8
o019
creo
0021
cozz
0023
cC24
a0 2s
cC2e6
0027
G028
3029
oec3c
30131
gcz
00133
CC3y4
a0 3%
CO036
co37
co3s
00 39
ol of X&)
[s] D]
pcuz
o0ous
acsu
oD 4s

SUBROUTINE SCFUNIXsDXeSeCoNVAL)
DIMENSION StEl1)eCH1)
SX=SINIX)

CX=CO0Ss tx)
SOX=SINtOX)
coxX=gosStox)

O 1 Iz1eNVAL
StI)=sx

CLI)=Cx
SXXZSX=CDXeCX*SDX
CXZCXsCOX-SXeSOX
SXZSXX

RETURN

END

SUBRQUT INE EDGEIRHOeZeIedsMIeGleGIPeGIeGIPs Ay R)
DIMENSION RHO11)2¢12A01).:8B11)
e CPHI25) s SPHI(2S)

seSIMA (LY ]11)2eSINBIGsIL) SIMPAL1I1)ySIMPRBILIY)
e STMUALGe11)oSIMUBLYUeLILYoSLIG)
DATA PI1/3.14159265/
€yNINT/107¢027 25/ ¢0R7 25740227 1257¢0R27.1257
*yDZ210/7.025/+0R10/.025/

XN=NINT

NP=NINTe]

21=2¢1)

RI=ZRHO (I

RI2=RIeRI

XMUIZMJUSNINT

DPHZPI/Z XMJ

CALL SCFUNIC.oDOPFHeSPHeCPEINP)
2J=21u1-GJs022

RJZRHEO (J)-GCIsDR?

DZP=54e02Z210

DRP=GI*DR1O

DLZ=-aAMAX1(0ZP,0RP)

GIRIzGEI=RI]

BO 15 JP=1eNP

210z21-29
RPTZRUSRUGRI2¢21Ue2TJ
RIJ=RIsRJ

ORPZRJe 0P K

GJRJUZCJ*RY

TIZGJRJI*GUIP2Z1J
T12=-GIRI-GIPesZ1J

GIRJZGIsRJ

GJRIZ-GUSRI

TIZGJUPeT2-GIPeGURY

CO 12 L=1eNP

CP=CPHIL)

SP-SPK L}

S2=SPeSP

REQ-RPT-2.sCPe*RIy

RZSQRT(ARSA)

RCUB-ReRSQ
SL{1)=CP+(CPesT1-GJRI)
SLI2)=21,¢52

SL13)=52+T3
SLINIZCPsICPaT2-GIRY)

0 1Y IS=1le4
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cose
Co47
ooue
0043
6CscC
a0sl
ops2
0os3
CCSu
Q0S5
CCSe
cce?
Ca353
CCss
0060
LGEe 1
0362
CCe3
3064
CCe5
0066
CCe?
Goes
GCe9
Joro

CCC1
ooaz
goo3
oaau
oCcos
00os
oCcov
3008
cges
CO13
acli
ag1l2
GC13
001y
GCl15
0016
cerz
0018
CCisg
o221
0c21
a022
ocz3
on2s
GC25
dJJ?2s
co27
30238

11
12

13

1%

15

1€

17

40

45

50

41

5%

6C

42

43

65

100

P

SLI=SL(IS?)

SIMALISsL)Z=SLI/RCUS
SIMBIISsLIZSLIZ/RSG

CONT INUE

DO 14 LS=1.4

D0 13 L=1eNP
STIMPALL)I=SIMAILS L)
SIMPBIL)IZSIMBILSL)

CALL SIMPONI(SIMPASDPHsNINT oANS)
SIMUALL Se JP)IZANS*R Y

CALL SIMPONISIMPBIDOPHeNINT 1ANS)
SIMUBILSvJPIZANSeRY

CONTINUE

ZJ4=2J4+C2P

RJZRJ+DRP

CONTINUE

00 17 JS=1le4

D0 186 JP=1sNP
SIMPA(JPIZSINMUALISIP)

SIMPB (UPDIZSIMJUBIJSJP)

CALL SIMPONUSIMPASCLZeNINT,ACUS))
CALL SIMPONISIMPBDLZsNINTsB(US))
CONT INUE

RETURN

END

SUBROUTINE SIMPON(F+DELYXeNsAX}
DIMENSION F1200)
IFI(N-1) 40,4550

AXz=D.

GO T0 100
AXZEFU12)+F (1) )eDELX/2a
60 TO0 1l0C

K=N/2

SUM4c-C.

SuUmM2:=d.

AXZ=O

I=0

IF(2*K-NJu41s55s41]
CONTINUE

AXZ(.416666679F (1) +.6666667eF (2)-.CR3333323aFt3))eDELX

1=1

DO 60 J=1lex
LZ2e¢4e]
SUM4=SUMU+F (L)
IFIN-2)42030, 42
IFIN-3) 43,90s43
CONTINUE

CC B85 Jz2eK
L=2seJel-1
SUM2=-SUM2eF L)

AXZAX*(1.333333%SUMUe 666666TeSUM2+.3333333a(FITeldeFINeIDdIIDELX

RETURN
END
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Ccol SUBROUTINE CDEF2IDTsAoBoCoDsKREFIMKIMTOTALSZ2GoGPeRFOsDSeMsSPHI,

gogo2 o CPHIsXFeIKEY gJKEYoNUoN1oN2)

0co3 DIMENSION AINGsN1o12eBINUSNTw1DoCtAGINIOIIoDINGINT,YY
Qo0 CoKREFINL21) o MKINLI 62D o MU1D eRHOUL1DeZ(1)eGI10sGPILYeNSIYY
/] 1 2 pSPRIINZ291)osCPHIINZoSD o XFES)oXL IS XLPLS)
0006 o ALCU)PBLEG) o IKEY (L) o JKEYLLD

cCco? 00 101 I=1eMTCTAL

aons DO 101 K=1.N4&

ogCo9g 00 103 J=1l.rTOTAL

ag1o AlKyJdel) =0 .
Col1l Bl(KsJr[)=0

Q012 ClKeJeINZ=0

CCc12 D(KeJe[)=0

001y 101 CONTINUE

0c15% IPATCHZ]

Qo1s D0 S IZ1eMTOTAL

Qo117 RIZRFO LI

Go113 21=2tI)

[0 o8 -] GI=G(I)

CD20 GPI=GPLI)

coz2l RIGIZRIsGI

0022 DO 4 J=1.MTOTAL

co213 IFDGE=C

00 24 14=D

cCc?5 IFtIEQG.IKEYIIPATCHY .AND.J.EG.JKEYLTIPATYCR LY IFBEEDTL
03026 IFtILEQ.Y) TUZ)

co27 2222041

co23 3Jz=G(lJ)

0C29 £LSJ=DS tJ)

00390 GPJZGPL U

CC32! RJU-RFO tJ)

J032 RUGJIZRJI=GJ :
[o o 351 214221-~24

COo 34 ROTZRIeRI¢QJIeRY¢2IUe21J

CC2s5 TEMIZGPUeZI Y

oc 3s TEM2zRIGI-GPI«21y

cCc3? TEMIZGPYSTEMZ-GPIeRUCY

0C 38 RIGJUZR1=GJ

[o ek ] RJUGIZRUsGI

sTol Yo v1Jz0SJ

CCul V2J=DSJUsZ1J

GCou2 viJdzvly

CCu3 vuaJzpsJ

Qouu MM L)

£Ccas NTJz5S

QD ue B0 3 LZ1leMJ

QCcu? IEZD

Clas CPUEZCPHIL S}

GCug RSG-RPTI-2.3CFHeRI*R I

a3 S0 RZSARTIRSE)

cost RCUBZRS@*R

3052 KOUMZ1¢IFIX(R/DTY=-1.5)

Qps? KOUM=MAXG (3o KDUM)

a0 54 IFLLEQ.1) KREF (I eJ)=KOUM

00s% IFeLNEL1) NIUZNIJe (KDUM-KD)

Q0ss6 IFLITIJ-L).EQG.O) GO TO 21
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aos?
£onss
0as9
Co6C
goel
0062
0063
Coe4
0065
CO066
00e?
cle8
0069
Go1C
0071
€CCc72
Co73
OG74%
ga7rs
CC76
ap 77
CC?8
ddJ793
ccec
0031
oce?
3083
coas
2088
(099732
J097
cCe8
Qo83
cgaeC
0091
GCs2
3093
ac9s
co9s
CC9%
c097
CC9s
Qoc93
cicc
o101
cicz

31

32

33

314

35

X=KQUM2DT-R

XX=X-2.DT

CALL LGFUNIXXeDTeXFoXLoXLP)
IFIL.NE.TEDGE? GO TO 31
CALL EQGE(RKFQeZel e JdeMUeGIoGPTIeGJeGPJeALSBL)
IEZ1

[PAYCHZIPATCHe}

GO Y0 32

CONT INUE

SPH=SPRItL +J)

S2=SPHs=sSP¥

AFACZCPre (CPHP LRUGJ*TEMII-RIGJIeVLIY
BFAC=S2sV2J
CFAC=SZ2eTIMN3IsV3y
OFAC=CPHe [CPHSTEM2-RJGIVeVUJ
CONTINUE

00 2 XK=1le5

KSSNIJ-5+K

XLKZXL (K]

XLPKZXLPIK)
IFLIEI3Ne3ue33
ALKAZXLKSAL (1) «XLPK*RL (1Y)
ALKBZXLKsAL(2)eXLPKeRL (2}
ALKCZXLKeAL t3) +XLPK*BLI(3)
ALKD-XLKeALIQ)+*XLPKeBL (4)
60 13 135
TERMZXLXK/RCUB+*XLPK/RSQ
ALKAZAFACSTERM
ALKBZBFACSTERM
ALKC=CFACSTERM
ALKD=CFACSTERM

CONTINUE
AKSeJe I ZALKACR(KSs U I
BIKSo s J-ALKB+BE{KSeJel)
CIKSeJde JII-ALKC*CUIKSeJsI)
DUIKSe eI I-ALKD D (KSedrI)
CONT INUE

CONTINUE

KCzZKCUM

CONTINUE

MK (JeI)Y=NTJ

4=t

CONTINUE

CONTINUE

RETURIN

ENGC
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SECTION 4

PROGRAM WSCAT

Program WSCAT, which solves the problem of scattering from finite
wires as discussed in Sec., 3 of Vol., I, is described in Sec., 4.1. Section 4.2
contains a listing of the program code.

4,1 WSCAT PROGRAM DESCRIPTION

The flow chart in Fig. 4 describes pictorially the operation and the

calling sequence of the subroutines that constitute WSCAT.

Subroutine XCIT generates the Gaussian-shaped pulse given in Vol. I,
Eq. (4) for the incident magnetic field, and converts it to the source term
Jelu (BE;/at) appearing in F, of Eq. (9) of Vol, I,

Subroutine WDTWS carries out the iteration in time that is dictated
by Eq. (30) of Vol, I and computes the wire current at all sample points in

space-time.

Subroutine PRNTW prints the values stored in the wire current array

at all sample points in space-~time.

Subroutine FARWS computes and prints the far scattered magnetic field
given in Eq. (28) of Vol. I,
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START

!

READ INPUT
DATA
< CALL XCIT

< CALL WDTW5

CALL PRNTW

I

CALL FARWS

DO FOR ALL
REQUIRED TDME

o
TN

A N

i

EXIT

]

FIG. 4 Flow chart of WSCAT program.



4.2 WSCAT PROGRAM LISTINGS

cCol C DRTVER FOR WSCAT
00Gc2 COMMON TW(L1STO)sNTWeXW4]) oOXWaNXWeCtU]Le1ST)e JTWIB1Y)eWRAN
Lcns3 seFEFLD UYL o1SD)eFPUIULL1IS5C ) TFLISD)

0o0u DIMENSION PSI(9)

aCes oy FEAD (200 ++S(15Me3)eH 150

aacs IwMAXZ4 ]

crece JWMAXZ1SC

ccos IFMaAX=9

Zfcs JFMAXZ 150

agra REMD(5¢10) TWloelTHeTUNDI XWleOXWoXNNC o TESToTENT UIIDs AN, TFTIN
ar1i1 WRITE (6920 T loDTWoTWND e XWIsDXWNOXUND s TFSToTFNDowSAD eANGTFTIN
J2012 10 FORMAT (8F1C.S)

gtz 2C FORMAT (* TWleDThoTWNC o XW1l o XWoXWNCoTFSToTFANNs wFAN gANGTETIN® /
0314 *{8F13.51)

cC15 READ (5+20) NP

0c1s I0 FOPMAT (16]15S)

CC17 WRITE (6s4G) NP

Qc13 40 FORMAT (* NP'ID)

0019 READ (S5+10)(PSICI)sIZ1eNP)

a0 23 WRITE (6s530)IPSTL{I)eIZ1eNP)

cLz21 SC FCFHMAT (* PSI*(BF1G.5))

CC 22 NYWZ{(XWNC-XR1)/0XW*1.01

cees IFINXW.GT.IWMAXY GO TO 1COC

oG24 XdW=XWl

cres CO 1 TwzZlsNXi

3026 XWlIw)ZXWw

o227 1] XWWZXWheDXn

caoza NTWZ(TWUND-TW1)/DTdel1.01

cr2g IFINTR.GT.JwMAX) GG TO 1IC1C

23133 TWWZTW]

cCel CC 2 Jwz1leNThw

ac 32 TWtldd)ZTUWW

CC33 2 THW-Twu+CTw

0GC 34 NTFZ(TFNC-TFST)/CTW+1.01

GL3s IFINTF .GT.JFMAX} GO TO 102G

0C 38 TEFZTFSY

GC3? CO 3 JFII1WNTF

GO 38 TFIJFYZTFF

CC39 3 TFF-TFFelTw

30412 CatL XCIT (BNsTETINeNT W)

CCul KatTzl

JG 42 EPSZCeS5#0Xw

CCy43 CC 4 JwzZleNTw

OCuu CALL WwOTWSUJUWeKAT WEPS)

oCus 4 Kav:-?

goue CALL PINTWINTW.?)

CCu7 CEBLL FARWSINTW oNTF o NPFSTekS )

00%u3 2G3C STOP

CCug ICCC WKFTITE €6+210F NXw

cosn 210 FORMAT (* COATA FRROR--T00 MANY Xu--NXW=*IS)
SCel GG T0 20C0

0C0s2 1010 WRITE (684220) NTw

CCe3 22C FORMAT (* CATA ERROR--TOC MANY TW-~-NTWZ'TIS)
OGS4 GO0 T9 28035

CrLss 1620 WRPTITE (B52230) NTF

Qose 230 FORMAT (* CTATA FRAOR#»TOO0 MANY VF~-NTFz'IS)
C057 GO TC 200C

cLse ENC
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ceoez
ooo3
0CO4
ooos
CCo6
aaav
ccos
0009
Ggol0
Qo011
oci12
0013
GC1la
Q015
0C16
golr
oc1s
Q019
ccz2e
0o21
acz22
op2s3
GC24
0a2s
0C26
coz27
LC28
a029
cC3c
ag 31
acs2
G033
CC3u
93135
CC3e6
C0 37
cere
ac 33
CcucC
0341
el
00u3
CCuy
3045
CCub
ga47
CCus
o043
Cos0
0051
0052
0053
DC5s
0o0ss
0CSe
B6Cs7?
Qgoss
0Cs59
3060
CCe1
0062
ote3
3064
GORS
0066

135

200

2597

254

SUBROUT INE FARWSINTeNTFeNPePSIeES)
COMMON TEISD3sDTZI%1)eDZyNZeClUY» 1SCIeJSTARTINTL/WRAD
8 oFEFLDC(Y1s150) oFPU(41¢150),TFL150)
DIMENSION HS(50¢9)PSIL9)sAaTL(50)
INTEGER IWMAX/B1/ »JFMAX/SO/
PI-3.14159265
AFMAX=JUFMAX
ODTORAD=PI/18B0.
OXSQ=CT DT
CX0D-DXS@*DXSG
JDIF=(TL1)-TFI(19)/707+0.01
CONST=G.25/P1
DO 195 JF=Z1eNTF
BO 135 If-1sNP
HS(JFeIF)=Te
JFMINZNTF
JFSTPZ]
DC 230 I=-1eNP
PSIR=PSI(I}»DTORAD
SINPZ-SINIPSIR]
COSP=COSIPSIRY
GO 20C J=1sNTF
Altu)=D.
O 260 L=1»N2
WAIT=]1a
IFEL.EG.T) WAITZC.S
IFIL.EZNZ) wAITZ0L5
CR=Z(L)ISSINP
ASTZUSTARTALL)
JOEL-IFIXULAFMAXCR/CT o0 .S)-JFMAX~]
ACFL ZJDEL
KNG=MINDG(NT =20 INTFe JDEL-JDIF )]
IF(KNID.LT.KST) GO TO 26D
XC-DR-ADELDT
X1=xC-37
X2=-XxX1-07
ANZUX1eX2)7212.,¢T2XSQ)
Al--(XC+X2)Y/DXSEG
A2-(X0+X1)/7(2.0¢CxSQ)
K=ZKST
JFSTZAST-JDEL®JTIF
[FLUFST.LTWL) GO To 280
JFNDZKNC-JDELsJCIF
JFZJUFST
AT(UF )= (A0 C LK) tAIPCILoKedV¢A20CILeKe2))eC7ewdIT+ATJF)
JFZJUF ¢l
IFIKNC.EQ«(KSTel)) G0 YO 254
KNCZKND-2
A0=X3+07
X1zxo-0T7
X2=x1-CT
X3z=x2-07
X4=x3-CT
BO= (X118 (X2e (X3 eXUleXTeXU)oX2eX3uXl)/(2U.sNXGCCY
B1--(X0s(X2etX3eXU)eXZoXU)eX2uXIeXU)/lB.eNXGD)
92 (X1e(X0e (X3aX U eXToXAeXDaXTXU4)/(U,eCYXQD]
BI=-(X1e {X20 (XC*XU) o XCoXO)oX2eXCoX8)/(6.201X00)
BUZ(Xle {X2e (X Je XTI eXTaXD)eX2eXTuX0Q)Z2124,sNABDI
DC 25C K=KSTsKND
AT(UF)IZUIBO+CiLsK) ¢BleCiLoKel1)¢B2eCILoKe2)
s BI3sClLeK*3)4BUPC(LoKeuIIoDZeWAITeATLUF)
JF=JFe]
KZKND ]
K=K el
ATCUF )= LACOCHIL oKD +R 1 0CLL oK *1)oA2eCILeK*222sC2eWAITeaTIJF)
JFMIN-MINOCJF ST e JFMIN}
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oce7 JFSTP=MAXOC(JFND s JFSTP)

oCces 260 CONTINUE

0Ce9 DC 280 JFZJFMINsJFSTP

o070 280 HSUJFSIIZCONSTeCOSPsATIJIF)

cc71 290 CONTINUE

oo7v2 WRITE (6¢501(PSI{I)eI=1oNP)

GC73 50 FORMAT (IRIvUXoBHTIMEsUXL1C(FS5.1e5%D )
CO74 WRITE (6+52)

0o07% 52 FORMAT (1} }

ga7s 80 55 JZ1eNTF

cc?? WRITE (6¢511TFULUIetFSUIeI)eIT1oNP}
go7s8 51 FORMAT (1Xel1F10.4)

CC?78 55 CONTINUE

oos8a RETURN

coel ENC

coal SUBROUT INE PRNTWINTH.IGO)Y

cCo2 COMMON TW(IS0) oD TWeXWEGTIsOXNsNXWsCtUTIIESN Yo JSTHIOLRD e WRAD
o003 ssEFLDI41+150) ,FPUL4]1+15D) »TF1150)
Ccou NRITEZ INXW~-1)71F+1

00as IST=1

oooe INB=16

ogcaz IND=MINOCINC e NX W}

ocos 00 10 N=Z1sNPRITE

ool WRITE(E o4 (XWII)eT=ISTeIND)

bClo U FORMAT(1H1e2XsUFPTIMEe2Xe16(FS5.242X 1))
0011 GO YO (11¢12+13301GO

gc12 11 CONTINUE

0013 WRITE (6930}

CClu 3C FORMAT (* EFLO(TIJI")

0o01s GO T3 14

CC16 12 CONTINUE

go1l7 WRITE (&e¢20)

ocis 2C FOPMAT (* CtIsJ?*)

anii G50 10 14

0Cc2¢ 13 CONTINUL

G021 WRITE (64

0CZ27 40 FORMATYT (° FPU(TvJl*?

oc23 14 CONTINUE

CC2u WPITE(BS)

G0 2s S FORMAT(1R )

0Cze DO 7 Jz1eNTH

caz2? GO T2 (2¢1+3).IG0

acz28 1 CONTINUE

acz29 WRITE(Be6) THIJSIelCI{ToJYe IZISTIND
GC30 GO 10 7

0D 31 2 CONTINUE

gCc32 WRITE (608) TW (JIv(EFLDUTIeJdsIZISTeIND)
G033 GO TO 7

GC34 3 CONTINUE

Gu3s WRITE (6e6) TWlJ) o IFPRIToUIeIZISTAIND)
0C3s6 E FORMAT(1Xs17FT7,.%)

oo 37 7 CONTINUE

oc3s WRITE (Be5)

G033 MRITC(o e8I LJISTHII) o IZIST, INDY

ocsC 8 FORMAT (3Xo4kJUSTWelEIT)

0041 ISTZINO 1

ggcu2 INDZIST+15

Cous INDZMINOUIND s NX W)

OCu4 180 CONTINUE

0gus RETUIN

Qgus END
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0aQal
cceee
ooo3
oCou
00 0sS
o) #1093
onar
ccos
30013
[ o Ws]
0011
gci12
0013
CCiu
ar1s
G016
ag17?
ac18
2019
GC20
o021
Lge2
Qg 23
o024
0J25
GC26
go 27
tG2e
ac 29
Ce2g
Ca 31
GC32
goe 33
CCc3u
2033
CC?8
3017
DC¥R
3C33
ccup
3041
GCCu?
3043
CCuuy
a0 &5
CC46
Ja47
OCu4s8
G 49
GCS5
3051
Grs2
04gss3
CCS54
acss
0CS6
ocs?
nosa
BCS59
0060
0QR1
0062
goC63
o]o A1)
goees

12

SURROUT INE WOTHSLJWdeKATHEPSH )
COMPON TWILISC) eDTH oYW IHT)eDOXWINXWoClULo3ST 1o STWINTDoWRAD
eEFLTI(410150) FPU (411503 ,TFI150)
CIMENSION FCt81)s AROWEU2)s BROWI42Ys CROWIGI)
POTINT20Aas3+sCizAe(9-A)e(
POINT3I(AsBoCeDI=Be(C-A)eD/2.0(CsA-Z,.¢B)eDeD/2.
IFIKATL.GT.1) 50 VO 2

CYCX=DIW/DXW

IFLOTOX.GT.1.) GO 7O 199

DO 1 IwW=-1sNXW

AROW(IWY?=0.0

BPCh({Iw)=0.0

CROMWIIW?)=N.0

DO 1 JC=1s40

FPutIWedClz0

COCNTINLE

TWlzTwWL 1)

NXWM-NXE-1

A2-WRAC *WRAD

DXS-DXWsDXw

RCONZ.5»42

P2-2.%3.1415926°%
TERM=E2SeSORTIEPSSEPS+A2)
ALPHAZALOG(TERM/wRAC)I /P2
ALPHAL=ALOGII{CKXW+SORTI(OXS*A2))/TERM)
PYU=p2+p2

DTSz0TwelCTw

CTDXS-CTDXx=DTOX

CONTINUE

JWMZ W=l

JWMM Z W -2

TWUW=TulJu)

CO 3 IWwzZleNXw

AFCw (Iw)=BROK( W]

IROW!lIW)=CROWII W

CONTINUE

00 271WzleNXu

JSTzUSTutIw)

XTW=XW(IW)

CCL=9.

CL=0.

IF(uw.LE.JSTY CO TC 28

TISTZTWUST)

IF(Iw.LEL2Y GO TG 17

IwM-Iw~1

IM=G

00 13 KzZ1sIWM

KR-Iw-K

DELXZXT Ww=XWUXRY

TAUZTWJUW~0DEL X

G7Z{TAU-T41)/0TMe1.51

IFtUZ.LE.JST) GO TO 1S
RZCELX*RCON/GCEL Y

CONTINUE

IF(JUW=-JST-2) 199,649

CONTINUE

TTUS=(VAU-TJUST}/0Tw
FCUKIZPOINT2(CUKRsJUST) ¢ CUKReISTe1de TTIUS)I/R
6C 70 12

CONTINUE

JZIMAXDLUZsUST 1)

JZ=MINDCJZeJuW=-2)

TTJZ=(FAU-TW (JZ))/DTH
FCUIKI=POINT3(CAKR eJZ-200ClKROJZIVCIKRO JZ+1VeTTU?)/R
IM=K
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g0 66
CCe7
068
gCh9
0079
8Tt
no72
0c73
DO7s
cC75
OC 75
GC77
0079
CC73
0030
cosl
3082
Gces
a0 8y
cces
008%s
ocez
acas
Ccegs
0C 33
cC9l
JC 32
cece3
3C 34
CC95
3096
cce7
0033
GZl39
cloa
cict
C1G2
c1c3
G10u
C105
01Qe
ci1o7?
a108
cic9
0110
0111
ar1z
c113

Dily

13 CONTINUE
15 CONTFINUE
CALL ATRAPIFCoeIMeLXMWoCL?
17 CONTINUE
IF1IW.GTel) CL=CLALPHAISCITIW-10Ju-1)
IF{INW.GE.NXWM)} GC TO 286
IWM=NXW-1IW
IMzD '
30 24 K=1leINM
KRZIW+K
DELX=XWIKR)-XIW
TAUZTWIN-DELX
JZ=UTAU-TuWl)/DTHe]1.51
IFtJZ.LE«JST) GC TO 25
RTNELX*RCON/DELYX
IFtJN-JST-21 189+19,21
19 CONTINUE
TTUSS(TAU-TUSTIZDT
FCIK)IZPCINT2UCUIKR ¢JSTI o CIKRoUST1)eTTUS)V/A
GC T0 22
21 CONTINUE
JZZMAXC(JZ e JdST +1)
JZZMINO (I 0 du=-2)
TYJZ-(TAU-TW EU2)3/70TW
FCARKIZPOINTIICIKR o JZ-1 Do CUKRIJZICIUKRYyUZ*1IWTTYZI/R
22 I¥zK
24% CONTINUE
2% CONTINUE
CALL ATRAP(FCoeIMeDXWeCCL)
26 CONTINUE
IFUIdelL TaNXW) CCLZCCLeALPHALIsC({INel viuW—-11
CROW(INIZCL+CCL
IFtIWaE3.1) GO Y0 27
IF(IwW.EQ.NXW} GO TO 27
FPARTZUISROW{IW-1)-2.,+BROWIIW)I¢BRONIIW*]1))/CXS
- (2ROW{Iuw)~2.*BRON(IW)ISCROWCIIW)) /DTS
FPYU(IWey JuM)ZFPAIIT/PY
CoTUMZ2.oC{To JuWM)
CllWeJuW ) OTONSE (CUIMN-1oJMMI-C2TUMeCUTyel s JUMII-(C{Ine JWUMMI-COT UMY
sDTSo {FPU (Two WM +EF (DTN s JWMY) 7ALFPHA
27 CONTINUE
22 CONTINUE
Cllsdn)=C0a
CINXweywizD.
RETURN
199 WRITE(EelD) INsJWeTAULTWUN
17 FORMAT(® WCTWS5--RUN ABORTED®7* IwsJueTAU,TWJIW® 213,2F17.5)
STOP

END
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[

gcol SUBROGUTINE XCIT (ANeTETINeNTH)

anon2 COMMON TWU1S0)eDTWoXWMLUL1) oOXWoNXWoClU1015N)e JSTWIULY ¢ WRAD
ccos ¢ EFLDtO1 ]SO} sFPUIBT o150 TFLLISD)
0004 C1=AN/Z1.77245
Gees RATO=3./8N
2005 TETR=TETIN®3.14159265/180.,
aoo7 SNZSINITETR)
aoos C1=C1eCOSITETR}
ngca C3z-2.%AN=C1
Jo1o TW1=TWll)
gcerl 0C 2 Tw=1leNXh
gc12 XS=XW{IW)eSN
cC13 IMINZ-RATO-XS
0014 TMAXZRATO-XS
GC1s DO 1 Jw=1s40
08016 CtIWeJuw)=N.
oc1? 1 EFLOtIwsgud=0,
0c18 JSTWIIW)IZ(TMIN-TH])/DTH®.5
oc1s IFIJSTWtINILEL2)Y GO YO 2
gc 20 JSTZUSTW(IW)el
pca21 NARGZ (TMAX-TW1}/0Twel.5S
go22 JND=MINO(NTHeNARG )
cc23 DO 2 JUw=JSTeJND
Q024 ARGZANs (TWlJW)*XS)
ocee 2 EFLDB(IWs Ju1=C328RGOEXP(-ARGe2REG])
0026 RE TURN
cCz27 3 WPITE (62100 IWedSTW(IWY
oo 28 10 FORMAT(®* XCITS--RUN ABORT 3°%7° I,uSTutId)e2IS)
oczs STOP
0030 END
‘ 0col SUBROUTINE ATRAP(FeNsDXsANS)
0002 DIMENSION F1)}
Coo3 suMz0n
p0ooe IF(N-2) 21422423
cecos 21 ANSZzO.
aone GO T3 24
ceco7 23 CONTINUE
oons NN=N-1
ccos G0 1 I=2sNN
Qo110 1 SUMZSUMeFI()
0C11 22 CONTINUE
o012 ANSZOXe (.5« (F{1)eFINY)eSUM)
oc13 28 CONTINUE
ao1lws RE TURN
DC1s END



SECTION 5

PROGRAM CSCAT

Section 5,1 describes the program CSCAT, which solves the problem of
scattering from three-dimensional surfaces with wires attached, as described

in Sec. 4.2 of Vol, I. Section 5.2 contains a listing of the program code.

5.1 CSCAT PROGRAM DESCRIPTION

The flow chart in Fig. 5 describes pictorially the operation and the

calling sequence of the subroutines that constitute CSCAT,

Subroutine SCUBE generates the geometry parameters for the scatterer

under consideration (SSS satellite model).

Subroutines PRNTG, PRNTC and PULSE are the same as those used in the

ASSET program,

Subroutines XCIT and PRNTW are the same as those used in WSCAT.

Subroutine WDTS4 computes the influence of the surface currents on

the wire current according to Eqs. (33) and (36) of Vol. 1.

Subroutine WDTW4 computes the influence of wire currents on other
wire currents in the same manner as WDTW4 does in WSCAT. This routine differs
from WDTWS in the incorporation of symmetry conditions for plane symmetric

scattering problems.

Subroutine SDTS4 is essentially the same as subroutine STEP2 which
appears in PLNSY, and computes the influence of surface currents on other sur-

face currents for plane symmetric scattering problems,

Subroutine SDTW4 computes the influence of wire currents on the sur-

face current according to Eqs. (31) and (32) of Vol. I.

Subroutine FAR4 computes and prints the far scattered magnetic field
due to both the surface and wire currents. This routine is essentially a com-
bination of FAR2 (far field due to surface currents) and FARWS (far field due

t0 wire currents).
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START

’

READ INPUT
DATA

CALL SCUBE
(or other suitable
geometry)

N

CALL PRNTG

CALL XC1T

CALL PRNTW

l

CALL PULSE

FIG. 5

DO FOR ALL
REQUIRED
TDME

CALL WDTS4

N

CALL WDTW4

CALL SDTS4

CALL SDTW4 )

1

< CALL PRNTC

CALL PRNTW >
CALL FAR4 >

EXIT

Flow chart of CSCAT program.
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5.2 CSCAT PROGRAM LISTINGS

GCC1 C CSCAT DRIVER

0002 COMMON TIDA8L) oDT o X(200)eYI1D0)2Z11D0)s XNI10De 3)e™MASTLINN) D510
cces soNTOTALesF(ICCoGRL w3} USTART (IO v TWIOBO ) o " TUWoYWIGT ) DX WINYXY
30C4 $sCl41e08C s JSTUIH])) v WRADWEFLO(41,330)s FPULY1,780), TFLI8D)
oCcrce o HPXP (BO#9) o FPXT{BC o) s BPYZTUIRGe I ) e FYZXIBOY S )eOSTPYL9) ,PSTIYZ(9)
00236 READ (Ss10) TSI eOTeTNIOSeANeBLOHALTFST, TFND
oce? e THIsCTW e TWNCs TETINSWRAT

aocse WRITZE(Bs2C) TS1eOTeTNCSeANeALPHAZTEST, TFND
ccce sy TWIsDTWeTwNDI TETINIWRAD

3019 20 FORMAT( *1FS1 e 37T sTNCSeANeALPHASTFSToTFNCs THI s DTWe TUNDeTETIN, WRADY
GCl11 */(8F1C .51

J312 OIMENSION 08165}

cci1z 10 FORMAT (BF1IU.51

o1y I0 FORMATY (1al%5)

cC1s READ (5920) NYZeNPX

031a WRITE (BelI) NYZeNPX

wC1? UC FCRMAT (' NYZWNPX'/I116I51))

J018 READ (Sel0)IPSIYZIIYeIZ1aNYD)

~Cl13 WRITE {6+S5CIIPSTYZIIN eTIZ1aNY2D)

a0 23 53 FORMAY (' PSIYZ"/(8F13.9))

CC21 RERAD (5013) (2STPXIIVeIZleNPX)

ac22 WRITE (623X (PSIPX(TYsIZ1eNPY)

cCez? 6 FORMAT (* PSIPX*/(BF1G.S))

3224 READ (S5e30) [PNCH

(ees WPITE (6703 [FNCK

a025 1D FORMAT (' [SNZh='I3)

lCev CaLe SCUBE

00?23 CALL PRNTS

ates NTCSZ(TNDS-TS11 /7 741,01

3312 TJ=TS1

CcCc?i CC 11 Jyz1len7S

cQ 32 TEJYZT4

crr2 11 TU=Tu-0T7

CC 4 NTWZ(TWNZ-TAL)/"TWel.C1

ZrL?'s TWiw=TWN1

ZC 1 C0 13 JwZlaNTW

L7 Thtdw)}-Tha

ZZ 12 13 TWW=TuWw+¢ZTa

itz CALL XTIT IANSTFETINGNTW)

BRoRYe CALL PRRTAINT W)

ZCul CALL FULSE (ALFFBsNTSsaAN)

Jouz2 AATZ]

creul 201 JUzlsNTS

COous T4zT1ty)

oCus Uz tTJ-Twl)/0Twsel. D1

3345 CALL MWITSUIKATsJweTd)

CCu7? CALL WDTwulJneKRT)

3043 CALL SOTSUlJeXAToNTS)

CCu3 TFtUw oGV aC) CBLL SOTWU{ UsTWIJW)I DT W)

3352 KAaTzZ2

CCS1 1 JONTINUE

£a3s52 CALL PAINTZUINTS)

ez CALL PRATWAINTW L)

30 54 CALL PAINTWAI(NTWe?)

cecee (8L PRNTm(ANTWs )

CO0Ss NTFZ(T NC-TFSTI /7 T*1401
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dd013
GCeGC
wd 21
o] o
3023
CC2u
a0 2s
0C26
og27
cczs
0023
cec3e
cc 31
cCc32
3033
Ce3y
00 35
CC36
a0 37
crss
Q033
CCuC
ooul
Coue
agus
0Cuy
Ccous
CCue
J0u47
COusg
ogus
CC5C
GoSs1
cosz2
3053
CCoy
aB ss
ccse
Qs 7
0o ss
00s9
cose0
CC61
cae62
63 1] 3]
0068
cces
010 F3
co0e 7
0068
oce 9
o072
0c71
opg72
GC73
0D 74
CC75
Q073
oCcr7
opo78
CC79
0083
ccel
0oDs2
oCcs:
oD au

AMZMTOTAL
DTHETACZPI/ZAM
ISMax=133
THETA (Y220,
00 100 I=1.MTOTAL

ICC THETA(I«1)=THETALIISOTHETA
CO 150 I=1.MTOTAL
MIZML(I)
AMz=MI
AREAZPI#RSQe{COSITHETACIII-COS(THETALI+2)))/AM
JPRIzPl/7AM
PHIZ(-PI+DPKI)Z2.
TRETZTHETALLI)¢CTHETAZ2,
RSINT=SINITRET )e RO
RCOST=COS{THET)eRD
ABZ-ABS(RCOST)
DO 120 II=1eMI

NZIN+s1
XIN)ZRSINTeCOSIPH] )
YINIZRSINT2SIN(PKI \

ZIN)ZRCOST
XNINe1)ZX(NY/RD
AININs2) ZYINIZRO
XNINV»3)IZ2(N)/RO
DSIN)=AQCA
TFLASZ «ABSUY(ND) LLEWLY.E-T) N=N=1
PHIZPRI *DPHI
12C CONTINUF
150 CONTINUJUEC
NTOTALCN
IFINTOTAL.GT.ISMAX) GO TO 200
0 170 Iz1eNTOTAL
MOSTIZ1
DO 160 K=2+3
IFUASSUXNEIoXK)) aGTABSEXNII+MOSYIII) MOSTTIZK
160 CONTINUE
MOSTI({I}z=MOSTI
17C CONTINUE
RETURN
200 CONTINUE
WRITE(G920)
20 FORMATIL® SCUBE~--TERMINATION--GEOMETRY INPUT PARAMSTERS TOO LARGT*)
STOP
ENC
SUBROUTINE XCIT (ANSTETINsNTW)
COMMON TU{OB0) +DTeX(100)eY{100)eZ100)eXNI100e 3)e MNST(YO0)DSCIOMN
e o NTOTALSsFUICGoDBOw2) o USTARTCI0O) s TWICBO o DT XWIUT ) oD XWoNYW
o C(416080) e USTHIU1) 2 WRACLEFLUUU140331+FP4IU1,080),TFLOIBQ)
e s PP XP (BO93) e P XT (BOs9) v RYZTIBC eI ) o HFYZXIBD 99 )ePSIPXL9),,PSTYZI9)
C1=AN/1.77245
RATOZ3./7AN
TETRIYETINS3.14159265/7180.
SNZSINITETR)
C1=C1lelOSITETR)
CI=-2.00N~(]
TWwi=Tuwil)
DO 2 IWZ1eNXm
XS=X(Iw)eSN
TMINZ-RATO-XS
TMAXZRATO-XS
DO 1 JWzZ1le40
ClIdeduw)=0.
1 EFLOt(INeUw)ICC.
JSTH(IW) L TMIN-TY1)/CT W+ S
IFtUSTWIIW).LE.2) GO TO 3
JSTZUSTH(TW)e}
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08 s7?
GCCs58
0059
COe0O
goe6l
CCe2
0063
GOe ¢
DO0s6sS
c0e6
go67?
oCe s
0063
gczc
0071
po72
0073
GC74
gn7s
0076
ogrr
ocrze
0379
occeo
0031
gcs?2
[oJoR:
o of
0o8s
GCBE
apa7
ocss
0089
cecoc
0091
cC92
0093
cCad
0035
CG9%
0a97
coss
0093
cicc

0001
ggcz2
0003
cocwu
0005
Ceee
0037
coes
0003
s] 2 B
Q011
CCl12
gots3
0014
Q015
GCl6
0017
oo18

12

201

204§

208

237

8sC
209

30
212
215
216

TFJZTFST

0O 12 J-1eNTF

TEUJIZTFu

TFJ=TFJ+OT

CALL FARUYUINTSoNTFoNTHeALPHASNYZ ¢ NPX)
IFLIPNCH.LE.O) 50 TO 216

00 201 IZ1.NTOTAL
RHO(II=SART(X([Ves2eY (I )es2}
M2

CO 205 IZ2.NTOTAL
IF(ASS(RFO(M)-RHO(I)IGY.0.001) GO TO 204
IFtABSZtMI-211)}.6T.0.0013 GO To 204
GO0 YC 20S

CONTINUE

M=Me]

RHO(M)ZRKOIL]I)

2(M) 211}

CONTINUE

MTOTALZM

MTHZM+M

DO 207 MZ1.MTOTAL
MREV-MTWses]l-M
RHO(MRCZ V) Z-RKHOIM)
Z(PREVIZZ (M)

CONTINUE

PUNCH 1CeDT¥sTS1eTFST

PUNCH 30eMTOTAL o+NTSsNTF

00 209 Iz1l+MTOTAL

PUNCH B83els2(L)eREOLT)
FORMAT (I5:2F10.5)

CONTINUE

I-C

PUNCH 30eNYZolsI
DTHZPSIYZE2¥-PSIYZ(])

PUNCH 10ePSIYZ(1) e0TH

DO 215 I=1.NYZ

CO 212 J=1sNTF

PUNCE SOsHPXPLJe I} o RYZT (U]
FORMATYT (20Xe2F1N.5)

CONTINUE

CONTINUE

CONTINUE

STOP

END

SUBROUT INE SCUBE

COMPUTE GEQMETRY FOR SSS

COMMON T(J80) eDToX(1009eY (1001211003 xNI100y 31 M0STI100)DS{) 0N
syNTOTALF(I0Os0BOe3YpJSTARTIIODIsTNIDBO) e DT W XWISIY  DXRINXN
seCl41408C) e JSTUWIH1) e WRADVEFLOLGL1,080)¢FPG(4]1,.,080), TFLDBOY
soe P XP tBOv I3 o HPUAT (BOeS) o NYZT (BDs9) s PYZX (80, 9)1PSIP!I9| PSTYZUL9
INTEGER MTOTAL/G/MLIB)/2eM4eb6ebBole2/

RFAL PI/3.141592657sR0/0.5/

DIMENSION THETA(2S)

XLONCZ 1.

Xwlz=0

OXwz0.2

NXWZXLING/OXwel01

XWW=Xml

J0 1 IwzZleNXuW

XWEIW)=XKWW

AWWZXud ¢+BXuw

RSG=PLC*RC
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coes
00 3s
cee?
co93
cecee
a0 91
cc9l
0092
0c93
PLEL

naot
ccoz
0003
0Co&
00aQs
0C06
ogo?
0GCs
0009
gc1go
0g11
oci12
0013
CCI4
QC1s
oCle
go17?
ccie
0013
0rCa2g
a0 21
Qcze
0G 23
CC2s
0025
gg2e
gog27
0Ges
oo23
oc3e
00 31
ce3z
ac 33
Co3u
0D 35
0G36
30137
sCss8
o033
CGus
ap &1
CCQue2
aQu3l
COous
0045
ague
oos7?
ogus
Cou9

100

110
129

130

10

NARGZ (TMAX-Tw]
JNCZMINOINTMeN
DC 2 JWZJUSTruUN
ARGZANs (TwlJw)
EFLCUIWeJndz=C3
RETUR’N

wRPITE (6+1C) I
FORMATIL®* XCIT
STCP

ENC

SUBRQUT INE PUL
COMMON T(0BO),
seNTOTALF (100,
s Cl{Ul1+0B0) 9 USY

)/DTuel,.5

ARG}

s}

*XS)
CARGIEXP(I-ARGeARG)

wouSTW(IW)
-=~RUN ABORTED®*/* [+J4STWUIII*?IS)

SE (ALPHA«JND«AN)

DT oX(10G3oY(100)0ZC¢1CO)eXNIIOC»3)oMOSTCILOY,0S(100)
D80¢3) s JSTARY(20D) e TULOBOI s CTH XWINT e DXWoNXYN

Wil sWRADIEFLDIK19080)»FPUtG1+080)s IF(CBOS

soeHPXP (800 3) e HPXTIB009) o HY2ZT 18029 o KYZX {800 IV PSIPXII)SPSIY2(N)

REAL TRUNK/3.0/

INTEGER ISMAX/
T1=7¢(1)
PI=3.14159265
FACT=AN/SQRT (P
FACTZFACTeFACT
SINAZSINtALPKHA
COSAZCOSUALPHA
HYZ0a
HYZ-FACTsZ0SA
H2= FACTeSINA
00 100 1=1+1SM
JETARTY (1) =0uSMA
CO 100 Jz1s,JSM
DC 100 K=1.3
FtlsJed)=0.
CONTINUE

30 120 Iz1eNTO
RFOZY (J)2SINAe
TMINZ-TRUNK/AN
TMAXZTRUNK /AN~
JSTZUTMIN-T1)/
IFtUSTaLT.1) G
JINZ(TMAX-T1) 7
JJINZMINGOUIN e J
JSTARYL I ZUST
JETZ3STel

00 113 J=JSTeJ
2SO AN ({T(U)
EXZEXPL-2S3)
FXZXN(I»2)oH2Z~
FYZXN(T o 3)sbX-
FZ=XN(Is1l)deHY-
Ftledel)=rFXeEX
FlTesew2b=FYSEX
FlToede3)=F2ecX
CONTINUE
CONTINUE

RE TURN
CONTINUE

wRITE (6+10)
FORMATI *PULSE
STOP

END

1007 JSMAX70807

D

AX

X
AX

TaL
Zt1)sCOSA

-RKO

RHC
DTe0.5

0 TO 130
DTel.5
ND)

JN
RHO) ) e w2
XN{Is32ekY

XNUEIeldeH?
ANL(Iv2)eHX

-~TERMINATION--TSTARY T0O0 LARGE®)
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6GO1
0002
cco3
a00u
oGos
0006
ceco?
goas
occa
0010
GG11
oD12

0013

0014
oc1s
D015
octr7?
oo13
oCcle
Qo 2c
0gel
op2z
prz23
0024
CG2s
0026
0027
0023
orz2e
0a32
CC31
0C 32
gc3s
00 34
CC3s
Ca3le
ccz7?
0033
CC39
a0u4z
CCal
20462
CCuz
00 uy
CCuc
oD 46
CCu7
Q0us
CCus
GG 50
cos1
3G 52
GLs3
00Su
0CsS
0056
Qos?
pcss
0059
CCeC
ogsl
GgC62
0063
0064
0065S
0066
0067

SUBROUTINE SCTWa(JUSsThJuV)
COMMON T(OB80) ¢DTeX1100)Y11000e2Z1100)¢XNU1I00s 3)eMOSTL100Y,0S110M

Sy NTOTALeF(IOGIO0BL»3Y o USTARTIIOC)eTNCOBUIoDTH e XWNIGN]) oDXWINXN
*oC(ULeDBO) ¢ JSTHIU]1) o WRACHEFLOCtS1+s080)e FPU(410803TFIOBD)
sy HPXP (BD¢9) o FPXT (BB w9} s HYZTIBG 9o FYZX 1809 )ePSTPX(9),,PSIY2(9)
CIMENSION ARRAY(100)
DATA CON/12.568627061/
TWl=Tutl)
TJ=TEJS)
JU=(THJN~-Twl1)/0T4We1,01
00 2 IS-IsNTOTAL
AA=XC(IS)
YY=Y{IS)
222413
TERMACZYYeYYe2Z2e22
0O 1 IZ1sNXW
XPzXwitI)
ARRAY{(I)=0.
JSTWIZJUSTWEI)
JO 14 MPZ1.2
CYX-XX-~-xp
R2-DXsDX+TERMA
R=SQRT(R2)
RIZR&R2
TAUZTJU-R
JZZITAU-Tw11/3TWe1.5
IFtJZLELJSTWwI) GO TO 1
[FITAU+DTW.LE.TWJW ) GO TO 11
9 WRITE (E£010) IeJSs s TAUTWINW oXWIT)
10 FORMAT (* SDTW4—-RUN ABORTEC*7* [eJSeJWeTRUs THUNe XWITDI*ITI3o3F10.5)
STeP
11 CONTINUE
IFCUw-ySTWI-2) 9el11e12
111 CZXPT=CU(IedSTWI®1)/0TW
TWIS-TWEUSTWI+1)-DTW
CXPT-0CXP T {TAU-TWIS)
et TC 13
12 CONTINUE
G7IHMBAXCLYZ e dSTulel)
GZIMINSULU2sduw-2)
FI1zClIsgl-1)
F2zC{Iseu?)
F3I=CtleuZ+))
AZF2
B8Z{F3-Fl)/(2.oDTW}
TCZ{F3-2.¢F2+F1)1/7(CTUHsOTY)
CEL-TAU-TN(JZ)
CXPTZA+BeJEL+CCoCELSDEL/2.
DCXPT=B+CCeCEL
13 CONTINUE
ARRAY LI)=CXPT/RY+DCXPTI/IRZ
e +ARRAYL(])
XPz--XP
14 CONTINUE
1 CONTINUE
CALL ATRAP(ARRAYsNXWeOXWeVAL)
VALCONZVAL/CQON
FUIS»JUSes1)ZFLISeJSe])
s+ {YYOXUN(ISe2)¢ZZe XNIISe3))eVALCON
FIISeUSs2)=F(ISedSe2?
*~-YYe NI ISelds VALCON
FAISevJSe3I=F(ISeJSe3)
*-22XN{ISe1)eVALCON
? CONTINUE
3 CONTINUE
RE TURN
END
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goo2
00903
0004
000s
coose
ooo?
coos
0009
colc
0011
0cl12
0013
Qcla
gn1s
0Cle
go1lzr
GCls
Qo119
co2g
o021
0C22
go23
DC2w
ag2s
0028%
Qo27
Co28
a023
cCc3o
00 31
cog32
00133
CC34
Ja3s
0C36
ag3?
GC38
GO39
gcuQ
00l
Ucuz2
G043
OCuy
0gss5
VRV R
Gou?
OQus
0049
ocscC
00s1
0CS52
0853
ocs4
0D ss
0G56
ces?
00s8
Q0593
00s0
GGgs 1
ooe2
00613
(el )-1 )
oeces
ags6
0067

S0

100

SUSRQUT INE SOTS4{JeKATsJINDI

COMMON T(OEC)IeDToX (10D Y(100)eZtICOIsXNIT0O0«3)eMCSTIICOY,DSET0D)
SeNTOTAL ¢FL{100eCB0¢3) e STARTC(I00)oTHWIDBO e CTHo XW(GT)oOXMINYY
*yCl41v0BUY s USTRIGL) eWRADSEFLC{N100BC)sFPUCB108T ) TF (D8O}

*oHPXP (809 9) e HPXTUIBCe9) o HYZT 1809 IV RYZX 1BOe NN e PSIPYX19)ePSIYZ(Y)
DIMENSICN XNLE3DoXRE3DoFEQUIDoAL(IDeXNRIIIoXNT(3}

GNI3e.2)

IF(KAT.NE.1) GO TO 100

CINT=0.5/3.1415927

DIMENSION

pDYI1z=D7
DT2=2.,+0T«0T1
CY3=3.=2CTepT2
DY4=4,eQT7eQT3
0O 9C K=1s3
00 93 Mz1e2

BNtKsM)IZ1,
GN{2¢2)=-1,
GR{3e2)=-1.
CONTINUE
00 490 I-1+NTOTAL
XI=x41)
YIzY(I)
21zZtI)

MCSTI=MOST(I)
KOY1=zMOSTI
KOT2=MCSTI+]
IFIKQT2.G6T. 52
KOT3=KOTZ2+1
IF{KQT3.GT. 30
DO 25C K=1+2
AINTEKDIZANE T oK)
aTtK1I=C.

S0 430 L-leNTOTAL

ODXzXI-X(L)
DY=vyI-v(L)
DZz=2I-2(L)
CYSG=0OVes?2
DZ2SQ:=D2es2
XNLET)ZXNTLe])
ANLL2YZXNCEL e 2)
AINL C31ZXNIL o 3)
JETLZUSTART (L)
CO 450 MPZ=1e2

IFAtLl LEQ LD ANDiMPLEQ.T DY)
RSE=0Xee2¢CY5Q¢NZ2SG

R-SQRT tRSQ)

IF(R.LT.CT) GO TO 445

TaUu=T (M) ~-R

JTAUZITAU~-TIL1))/73Te1.5
IF(UTAULLE.JSTL)

IFLJUTAULGE L J)

J7=JTAU-UDIF

J7ZHAXCEUSTL s u2)
JCOMP=J-(NORDER*Y)
JIZHINCLICOMPY U7)

XR11)=DX/RSQ
XR(2)=DY/RSEG
XR13)=02/R5S0
KINIZMOSTHL)
KIN2ZKIN1e1

IF(KINZ.GT.3IKIN2ZKINZ-3

KIN3I=KIN2e]

IFCKINI.GTLZIKINIZKINI-3

KOT2=K0T2-13

KOT 3=KOT3-3

GO TO 445
GO TO 600
NCRDER=J-JSTL-1
IF (INORDER.LT.1)
NORCERZMINGINORCER %)
JOTF Z(NORDER*1) /2

GO TO %45

GC TO 445
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o068
CCe9
Do 7a
oc71
so72
oc?3
DO 74
oc?s
Go7s
cc??
oo7s
oc79
0o 80
co81
coa2
5c83
Ga sy
pos:
§o8s
Gee?
goas
GCB9
5a 93
co91
0092
£C93
0094
0Cos
D096
0C9?
0093
0G99
0100
0101
3192
0103
0194
0105
0106
0107
gio8
0109
0110
o111
a112
0113
G4
G115
o116
o117
D118
0119
o120
0121
g122
0123
p1za
012S
0126
o127
D128
0129
p13c
01 31
c132
0133

308

310

31s

320

325

330

335

K=K IN2
DYAUL=TAU~TIIJ2]

GO YO 130S¢315+325¢335)14NORDER
CONTINUE

D0 310 KDUM=1+2
DFZ=F(LsJZsK}
OF1ZF{LvJ2¢1eX)-CFZ
FACIZCF1/0T1

FTAUSDF Z«DTRULsFACY
DFTAU=FAC]
FEQIXIZU(FTAU/R«DF TAUY» GNi{KeNMP}
K-KIN3

CONTINUE

G0 10 35C

CONTINUE

DTAUZ=DTAUL-CT

00 320 KCUM=1.2

DFZZF (LeJdZsK)
CFIZFiLoeJdZeloeK)

DF2ZF (LeJZ+2sX)-DF1
DF1=0F1-~-0F2

OF2z-0F2-DF1
FAC2:-0F2/DT72
FACI-DFI/0T1+DTAU2eFAC?Z
FYAUZDFZ+DTAUleFALC]
DFTAUZFACI+DTAUYSFAC2
FEQUIX)IZIFTAU/ReEFTAUNS GN{KesMP)
K-ZKINZ

CONTINUE

50 YO 35C

CONTINUE

OTAUZ=pTAUL1-OT
OTAU3=DYAUY2-07

DO 330 KOUM=-1e2
DFZ-FlLeJdZeX)
DFI=-FUlLsJ2e1 K]
DF2=FlL1JZ2¢29K)
DF3-F(LsJ2+3eK)-DF2
DF2-DF2-0F1

DF1:zDF1-0F2

DF3:-CF3~-DF2

DF2-DF 2-DF1

DF 3=-0F 3-DF 2
FAC3=-DF3/0T73
FAC2:=CF2/0T2+0TAU3sFACS
FACL1-0F1/0T1+DTAU2eFAC2
FYAU=DFZ+0OTAUlIFAC1
OFTAUZFACL1eOTAULe LFAC22¢0TAU2*FACS)
FEQIKIZIFTAU/R »DFTAUY» GNIKoMP)
K=KIN3

CONTINUE

GO 70 350

CONTINUE

DTAU2=0TAUL1-0T
DTAaU3I=DTAUZ2-0T
OTAU4=DTAY3-0T

DO 34C KCUM=Z1le2
DFZ=ZFiLed2ZeXK)
DFI=FlLedZ+1sK)
DF2=FlLsJdZ2¢2sX)
DF3I=FiL*»JZ+3sK)
DFU-FILeJ2¢UeK)~-0F3
DF3=0CF3-DF2

DF2=CF2-0F1

DF1=0F1-DFZ

OF&=0F4~-0F 3
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0134
g135
G136
0137
0138
0139
0160
0141
Gla2
0143
Clan
0145
D1lue
0147
0148
J143
C1s0
a1s1
0152
0153
0154
015%
0156
0157
0158
01%9
G160
0161
cl62
J163
0le&
0165
016E
0167
0168
D169
0170

0171
0172
C173
o174
C17%
0178
ci77
2178
c179
0180

Gcoo1
0002
con3
0004
0cos
goose
coo?
gposa
0co9
agilo
oc11
o012
cop1l
001lu

DF3=DF 3-DF2
OF2z0F2-DF1
CFR-DF4-DF3
DF3=ZDF3-0F2
DF4=DF4-0DF3
FACU=0F4/3T4
FRC3I=CF3/DT3+DTAUG=FACH
FAC2=DF2/0T2+0TAU3sFAC3
FACL1=DF1/0T10TAUZeFAC2
FYAUZDFZ+DTAUleFAC]
DFYAUZFAC1+OTAUY®{FAC2¢DTAU2s(FAC3+DTAU3sFACOH})
FEQIX)IZIFTAU/R¢DFTAU)e GNIKsMP)
K=K IN3
340 CONTINUE
350 CONTINUE
FEQ(KIN1) =~ (XNLCKIN2)oFEQUXKINZ2)¢XNLIKINI)*FEQIKINTIII/ZXNLEK]INI)
DO 355 K=1e32
355 XNRIKIZXNIL(K) «XRL(K)
KI=HMOSTI
K2=KQT2
K3I=ZKCT3
B0 370 KCUMZ=1+2
ATIKZIZATEK2) o (FEQIK2)@ IXNRIKIPeXNRIK]))
. ~IFEQIKI) sANIIKII¢FEQUIKLI I OXNI(KIN)eXQRIK2¥DsDSIL)
K3I-MOSTI
K1z=ZKJT2
K2=KOT3
370 CONTINUE
W84S CONTINUE
CX=XIex(L)
XNL{1)=-XNL ()]
4S0 CONTINUE
480D CONTINUE
K=KQT2
DO 485 WOUM=102
FUYoJeX)TF{ToJoX) ¢CINTATILIK)
485 K=-KOT3
FUYIoJoKCTI - (FU{IodsKCT2eXNT tKOT2)eF(JeJeKOT3D)e¥YNI (KOT3))
s /XNI (XQT1)
430 CONTINUE
S00 CONTINUE
RETURN
200 CONTINUE
WRITE(E»10)
10 FORMATI®* SOTS4--TFRMIMATTION--JUTAU.GE.Jd IN STEP2Y)
STOP
END

SUBROUTINE WOTS&ITIDUM»IWeTUS)

COMMON T(O80)eDTeX{100)eY{1001eZ(100)eXNI100s 3)eMOSTL100),0SL20D

eoNTOTALsF(I00sCECs3)sUSTART (1003 TW(DBO)eDTHr XWIAT ) DXWINYM
*sClu14080)eJSTHIN1) ¢ WRADSEFLDO(41+080)sFPU(U10o080)TFIDBD)
*o HPXP (B0 23) o HPXT (BGo9) v HYZT (B0s9 e FYZXLBOs9)ePSIPXLID,PSIYZ(Y)
DIMENSION TERML4)

DATA CON/12.56637061/

IF(IOUM.GT.1) GO TO &

NXWM-NXn-1

01Y2=0T72.

TIZT(1)

& CONTINUE
IFtuUN.LE.D) GO 70 5
THJE=Tw (JdW)
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g01s JS=tTJS-T11/7DT+1.01

001s DO 3 IW=2¢NXuM

gc17? XTIW=XW (IW)

goia suM=g

oC19 DO 2 ISS1eNTOTAL

0g 20 XSzXtIS)

c021 YSzYLIS)

Q022 2S=211s5)

gcz:3 JETZJSTARTLIS)

00 24 TERMC=-YSesYS+2SeZS

pczs CC 26 MP=1+2

0026 CELX=XIW-XS

0G27 R2-DELXsDELY sTERMC

0028 RZSGRTIR2)

gpe9 R3=RsR2

Qo0 3Q C1=3./R2

Lol c2z3./R

on 32 TAUZTWJW-R

co*3 JZ=UTAU-T13/DT 1.5

00 34 IF{J2.LE.JST) GO TO 2

GC35S IFITAUSDT.LE.TUS) GO T0 21

00 36 9 WRITE(Se1MIISeIWodWeTAYeTUSeXSeYSeZS
gcsz? 10 FORMAT ({°* wOTS4--RUN ABORTED--TAU OUT OF RANGE®/* ISelhsdN .TAUSTUS
00 38 *eXSe¥Se25*313,5F10.5)

co3g STOP

gouQo 21 CONTINUE

cosl IF(JS-uST-229¢111e112

D042 112 IFUUZ.NELJST+1) GO TO 23

oonul 111 00 22 K=1e3

DO 4y CURTAUZFI[SsJST*1 oK) /0T

CGus TSJSTZT{4ST+2)-CT

0D 46 VJRTAUZDJRITAUC(TAU-TSJST)

GCu? TERM(KIZCleVJRTAUCC2eDURTAU
0048 IFIKLEQ.L)TERMIU) ZVURTAUSRSOJIRTAY
OCu4 9y 22 CONTINUE

g0 %0 JNJ4RT=0

CCs1 GC TO 24

0052 23 CONTINUE

0e0s% 3 JZZHMINC(UZ 9 J5-2)

gnsSa JEL=TAU-T(JZ)

00ssS DO 1 Xz=1+3

0056 FIZF{ISedZ-1eK)

aas? F2ZF({ISeJZeX)

opss FIZF(ISed2elaK]

0053 AZF2

0CeC BI(F3-F131/12+DT}

0osel CC=UF3-2.eF2¢F1)7t0Ts0T)

ole 2 VUJRTAUZA+BeDEL +CC*DEL#DELZ2.
Q063 DJRTAU-3eCCeDEL

ocews DDJRT=CC

goes TERMIK) ZCleVJIRTALUCC2eCURTAUCDDJURT
CCet IFIK.EBLIITERMIG)I-VIRTAUGRSDJURTAUSRZ2eCDURT
0oe? 1 CONTINUE

0ces 24 COCNTINUE

o069 IFIMP.EG.1) GO YO 25

Ce?C TERMEZ2IZ-TERM L 2)

0011 TERM{3)=-TERPML 3

CG72 25 CONTINUE

gors3 ARQAYZ(DELXS{DELXeTERMILII-YSOTERMIZ2I-ZSeTERMIT)IYI-TERMIU)II/RS
074 SUMZSUM+ARRAY*DS (IS)

g0 7s 26 XS=-XS

co7e 2 CONTINUE

ao1r7 EFLCIIweJuw ) TEFLCtIWe JW)¢SUM/CON
cere 3 CONYINUE

0079 5 CONTINUE

0C8C RETURN

0Qgsi END
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0C01 SUBROUTINE WCTWS tUWeKAT )

goo2 COMMON T(O80) sDTeX{100)e¥ (100192 (100)eXN(10De YD MOSTL100)0S(100?
0003 $eNTOTALeFLICLo GBI s START(IOO) o TWLOBOIsDT W XWEUT D oDXWINXM
gocs *3C{N8140800eJSTHIN]) e NRACCEFLD(N]1,080)eFPULG1,080)¢TFIDBO)
poos SoHPXP (B099) s HPXT (BOeQ) o HYZT (BOsS ) s HYZX(BOv93ePSIPXI9),PSIYZIY)
ooos DIMENSION FCU41l)s AROW(®1)e BROWIUI)s CROWIN])
oco? *s ARCL4 3 BRO(4) ¢CROLG)
f[eJo):] POINT2(As3¢CI=A{B-A)eC
ooo9 POINT3(AeBsCoDI=BetC-A)oD/2.¢(Co0-2,88)eDe0/2.
po1o IFIKAT.GT.1) GO TO 2
0011 DTOX=OTW/DXN
0012 IF4DT0X.GT.1) GO TO 1938
0613 DO 1 IWS1sNXW
DO1l4 AROWIIW)=D.0
DC1s BROWIIWI=D.0D
onise CROW(IW)=0.0
po17 DO 1 JC=1.40
co1s FPUlIWe C1=0
ocie 1 CONTINUE
0029 TWIZTW(1)
coz1 NXWMINXW-1
0022 A2=WRADeWRAD
ocz3 DXS=0XweDXW
00 24 RCON=.5¢A2
0G2s P2-2.23.14153265
a0 26 DXP=OXW /2.
oc27 DXPS=CXPsQOXP
0028 TERM=SIRTU1.¢A2/CXPS) 1,
co29 ALPHAZALCSIDXPTERM/WRAD)I/P2
0032 ALPHALIZALOG!2.5(1.+SORT(14¢A2/0XSII/TERM)
co3l PuzP2+P2
Go32 DTS=DTW+CTw
o3z DYCXS=CTOXeDTDX
‘ aa 34 KM=1
oc3s X1=XwW (1)
00 36 2 CONTINUE
ce3? IFC(JWLE.O) GO TC 29
30 39 JUMZJu-1
ce39 JHMHZ JW-2
couo THMINZTWJUd)
0cu i C SHEIFY GtIsad INTO G(leJ-1) o GU(Twdel) INTO GiIsur
Qou2 DO 3 IW=1eNXa
pcu3 AROW(IwW)-5SROm{IN3
oo vy AROW(IW)=CROMW (IW}
ccus 3 CONTINUE
3046 DO 271W=leNXMW
cca7 JSTZUSTWIW)
o0 ua XTW=xuWl Iuw)
CGu 3 cce=g.
00 S0 cL=0.
gcs cew=g.
00s2 IFtJdWw.LE.JST) GO TO 28
ocs3 TUSTZTW(JST)
Q0S4 iMz=C
0oss [x=1
0056 DO 6 K-KMeNXuw
0os? CELX=XIWsXWiK)
GCcs8 TAUZTWJUW-DELX
aos9 JZ=UTAU-Tal)/DTHe1.51
coe0 IFIJZ.LE.JST) GO To 7
oos1 IM=IMel
gce2 R-DELX +RCON/DELX
pose3 IFtJW-JST-2) 199 4¢S
coeu % CONTINUE
0065 TTJUSSUTAU-TJSTI /DTN
. GC66 FCCIMIZPOINT2(CT KoJSTReCl KeJdSTe1)sTTUSI/R
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goe?
ccee
0693
007¢C
3071
0072
Qo773
0C74
oo7?s
GC76
0017
gore
0079
0080
0081
0c82
GDa3}
CCay
coss
cCes
apazr
cceeg
0089
cecoc
a0 91
L2
00933
CC9uy
0095
o of: 1)
Qo097
Gres
0099
0100
ai1Q1
cicez
J103
Cl0u4
0105
G106
0107
0108
0109
011G
0111
Gi12
0113

0114
0118
0116
0117
0118
0119
0120
Gl21
0122
ciz23
01 24
0125
0125
G127
a12s8
C129
Q1 30
c131
at 32

12

1S

17

19

21

22
24
25

2h

GO TO0 6

CONTINUE

JZMAX0LJ2ZeJSTe1)

JZ=MIND(JZedw-2)
TYSZ-(TAYU-THI(JZY)/70TH
FCOIMIZPOINTIICT KoJZ~10eCHt KoJZ)sCl KedZe3)eTYIJVZYI/R
CONTINUE

CONTINUE

CALL ATRAPU(FCeIMeDXUWeCCH)

IF(Id.LE.2) GC TO 17

IWMz-Tw-1

IM=C

Ixz2

DO I3 K=1sIWM

KR=J W-K

DELXZXIW-XW(KR)

TAUZTWJW-0ELX

J7-ITAU-TWH1)/DTW+1.51

IF{J2.LE«JST) GO 10 1S
R-ZDELX*RCON/CELX

IF{Jdw-JdST-2) 199,8¢9

CONTINUE

TTUS(TAU-TUST) /DTN
FCAUKIZPOINT2(CIKRoJSTIoCUIKRIJIST 1) TTJSM/F
GO0 T2 12

CONTINUE

JZ=MAXDlUZedSTel)

JPZIMINCtLJZ e+ unw-27?
TTUZZITAY-TWIJZY)/DTH
FCUKIZPOINT3ICIKRYyJZ-1)eCUKRsJZIPCIKRIJZ*2 D9 TTUZ)I/R
M=K

CONTINUE

CONTINUE

CALL ATRAP(FCoIMoDXWCL)

CONT INUE

IFCIW Gl al) CL-ZCL*ALPHALRCLIWN-10Uuw-1)
IFCIW.CE-NXNM) GO TO 28

IWMZNXW-THW

iM=Q

Ixz3

CO 24 KZlslumM

KR=-IuWeX

DELXzZXWIKRI-XIWMW

TAUZTwJUN~DELX

JZZUTAU-TW]1)/0TWer1.51

IFLJZLELJSTY GO YO 25
R-ZCELX*RCON/JELX

IFtUN=-JST=-2) 19961921

CONTINUE

TTIS=UTAU-TUSTI/OTH
FCUKI=POINT2ICIKRoUSTICCLKROJIST 1D TTUSHIR
GO Y0 22

CONTINUE

JZ=MAXOC(JZ2eJSTe})

JZZMINC(UZeIn-2)
TTJZ(TAU-TWLJZY) /DTN
FCIKI=POINT3(CIKRoJZ~1DPeC{KReJZISsCIKRIJZ+1DeTTUZ}I/R
M=K

CONTINUE

CONT INUE

CALL ATRAPIFCo IMODXWCCL)

CONT INUE

IFCIN LT oaNXW) CCL=CCLOALFHALSCtIWNGYsJUW -1
CROW(IN)ZCLeCCLeCCH

IFtIWNLEG.L) GO TO 27

IFUIW.EQaNXW) GO TO 27
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6133
a1 34
c131%
J1 38
G137
0138
C138
0140
Cla1l
G142
Diul
01 4%
6145
2146
Ciu?
al «a
Gle9
0150
0151
0152

£ool
2002
CCO3
0004
gcos
3006
0CC7?
agas
cco9
[e{e ]
gc1s
29012
aci3
[s]aB )
0G1%
Q316
0ci7?
poa
gC13
002C
GCz21
Qg 22
0c23
op 24
Gees
0026
£L27
0028
cGes
00 32
GL31
3032
|of 6 33
G0 34
GC35
00 36
o0o3?
00 38
CC%9
bels 1]
GCul
0042

FPIRT:IBROH‘IN-‘"2-‘5ROH“U"EROU(!U‘1"ID‘S
*~(ARI Gt IWI~2.¢320WLTIN) +CROWIIN)I/DTS
FPULINsJRMICFOART/PU
C2TuM=2.2C1TdoJuM)
C(IHOJHDZBTDXS"C(IU-IvJUHI-tZIJH'C‘IU’I!JHM)’-CCCIH'JHMFP—CZIJV)‘
SCTSeIFP I Tdr JUMI ¢EFLTCIWe JUNI I ZALPHA
27 CONTINUE
ClloJWi=C(2ydu)
CINYRWeUw)=0.
28 CONTYINUE
29 CONTINUE
RETURN
198 WRITE (6+203) CXWDTH
20 FoaMaAY (° WCTal--TERMINATION-~DXWeDTUW*/72F10.5)
6C YO 197
199 WRITE (66101 IWeJdueIXoeXeXReTBU»THIW
10 FORMAY (° WDTWu~-TERMINATION®Z® I“'JU|le“iﬂﬂl1‘U"HJU'SIBuZF!O-Sl
197 CONTINUE
S TOP
END

SUBROUTINE FARGIINDsNTF o NTW o AL PHASNYZoNPX )
COMMON TIDBO)cDToXIlDD)-YllOﬂloZ(lDGlo!N!IBO-SloHUSTI!OD)-DS(!DD?
O NTOTALSFLI00+0BGs3) e STARTLIOOI»TWLICEDI»DT W XUWIST ) ,DXNINXN
eeCiG41o080) o JSTH (ML) v WRADCEFLC(U140BD) FRP4LU1,D80 s TFTI08D)
O'PPXPl&D-BlthXTIBD-S).H‘ZI(80-9)-HYZX(BD-9)vDSIP1(9l.PS!VZ(S!
OQIMENSION A111008e3)

DIMPENSICN LNEZs2?

CIMENSION HS(80s32)

INTEGER ISMAX/ 1CC/ s JSSHAXZBO/Z o JFMAX #BO e IF A X/9)
IF(JFMa%,.6T.100) GO TO 61D

AFMAXZ JFMaX

PYI=3.1415327

DTORADZPI/18D.

CXS2:=0T«07

DXB0:-CXSC«0XS5Q

30 95 IzYeIFMaX

00 95 JZledFmax

KPYT(Ja1120.

FPXPLU1YZ0,

«YZT(Jdn 1320

PY2X1 41320,

35 CONTINUE

SOTFZIFIXCCTLIN-TFLLI2/0T20.00)

IFINYZ.LT.1) GO VO 300

CONST=LC.S5/P1

SO 195 JFZ1eNTF

PO 135 Ic1eNY2

HRYZTU(JF«1)=D.

198 RYZXUJF 1120,

JFMINZNTF

JFSTPZ 1

CO 230 Ix1aNY2

PCIZPSIYZULIISCTORAD

SINAPCZSINIALPHACPST)

COSAP=COSLLLPrRSPS]T)

Lo 203 Jd=z1«NFF

LC 2C0 X=1»3

200 ATlJeX)=C.

CC 260 {(Z1eNTQTRL

DATY (L) sSINAPZ(L s COSAP

psSL=DS L)

KSTZUSTART L)

€8



OCu 2
J0uy
CCcus
0046
[
ogus
(s} L8]
gcosc
GCtE1l
052
GCSs 3
00 sS4
CCS5
nose
3057
G058
0059
C060
0ds6l
cCe2
D063
0G6 4
Q065
C066
0067
006 &
3063
Lorce
aon
cogr2
oa73
CC7¢«
Sa7Ts
OC7b
o
L8
a0 73
CC&i
0G ’)
ceay
ao8z
GCBu
agss
CCEE
goaz?
otes
go a3
0CscGC
GG 9l
GC9?2
n033
CCau
3095
LC96
goar
ceae
arc 39
ciec
a1 31
C1C7?
a103
C104
a1c6s
C10¢
ain?
rice

JOELZIFIX(LAFMAXeCR/CT20,5)~-JFMaX-1

ADEL ZJDEL

KNC=MINDULJUND-2Y s (INTF o JOEL~JOIF )}

IF(KNC.LT.KST) GO TO 260

XOzDR-ABEL*GT

X1=X0-GT

%2=x1-CT

ACZ(X1eX2)/(2.90XSG)

A1=-(XC+X2)/CXSE

A2=(XD+X1)/7(2.4CXSQ)

VERTICAL POLAPIZATION
229 KOD1=1

«CD2=1

KZKST

JFSTZKS T- JCEL +JDIF

TFIJFST.LT.1} GO To 290

JFNDZKND-JDEL ¢JCIF

JFZJFST

00 235 KOD=KOCIeK0D2

235 AT(UFsKODY=(RAD®F (Lo Ko KODI+ATF (LoKo1sKODI*AZ2eF (L oW2+2,KODF)eDSt

s+AT{JFeX0D)
JFZJF » 1

IT(KNCLEG.{KSTe1)) GO TO 254

KNC ZKND-2
X0ZX%Q+CT
X1=x0-DT7
X2z=x1-07
13=-x22-D7
X4 Ix3-0°7

BOZT(XIo(X2*(X3eXUFaX3aXt)eX2uX3aXU )/ (28,.20X0DY
Bl {XDe{X2e(X3eXU) e JeXGIe 26X 38XY)/{6.sTXGN)
B2z (X 1o (XO0*{X3eX L) eX3aXU)eXOnX3eXU)/(U,sCXQD

33z (X118 (X28 (XO*X U)o XOeXU)oX28XT*XG)/{E+CXAN)
BUZ (X212 (X2% (X34XC)eX3aXCroX2eX3eX0)/(20.2DXG0)

30 250 KIKSTeKND
NC 240 KODZKOD1,KODZ

ATTJUFeKODIZtBORF(LoKeKODIoBloF (L oX¢1oKO0B)*+82¢C Lo ¥e2,K0D)

2B 3AF L e K232 KDD) sBUeF (LoKsUsKOD)I D)L SLAATLUF oKOD )

747 LONTINUE
JFZJF # )
¢S CORTINUE
LIKND s ]
254 KIWe]
DO 255 KOC=KQOTleKOD?2

255 ATUUF AQD) Z(ACeF L LeKeKODI*ALOF tLoKe1oKODICA20F(LyWe2sKOC10OSL

s« 8T (JF ex QD
JEMINZMINTUUF ST o JFMIN)
JFSTPZMAXCIJFND s JFSTP)

250 CONTINUE
L0 28C JFZJFMINe JFSTP
S PYZTUJUF s 1) TLONSTo AT T UF 1)
(CU CONTINUE
0 CONTINUE
O LONTINUE
TFINPXL.LT<1) GO TO 500
U0 20 KZlel
TOO30 MZle2
50 GNI(KsH)IZ) .

GN{3:212-1.

GN(202)=-1.,
CONST=.25/P1
SINAZSINIALPEHR)
COSA-COStLALPHA)

U0 348 JFZXoNTF

D X35 Il sNPK

PRy gF ety T

FUER A VI VI

13
£
a
C
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g109
G110
o111
G112
0113
011y
0115
glle
o117
o118
0119
0120
c121
0122
cie3
124
c12s
a12s
a127
0128
0129
01 33
c131
0132
c133
3134
C135
Gl 36
0137
31338
G139
0140
Cisl
0142
Clu3
01 %4
0145
Clus
clu7
c1e8
clus9
0150
G151
a1s52
G153
01 5%
G155
0156
G157
0159
01583
0160
gi61
0162
ci163
Ol64
G165
0166
C167
0le8
c169
a170

395 HPXTU(JF«I)z0.
JFMINZNTF
JFSTPZ1
DC 49C I=1sNPX
PSIZPSIPX(I)IsDTORAD
SINP=SINIPST)
COSP=COS(PSI)
0O 400 J=1eNTF
DO 400 K=1+3

400 ATtJeK) =0,
D0 860 L=1eNTOTAL
osLzosStL)
KST=JSTART (L)

ORZX(L)ISSINPetY(L)sSINA¢Z(L)IeCOSANeCOSP

DO 458 MP=1.2

JOELZIFIXCAFMAX¢DR/CT+0eS)-JFMAX-]

ADEL=JDEL

KNC=MINOUCUJND-2Ye INTFe JDEL-JODIFI)

IFEKND LT LKST) GO TO 458
XO0ZDR-ADEL*OT

X1z-XD-DT

X2=%1-07
A0=(X1eX2)/712.eCXSQ)
Al=-(X0D#+#X2)/73XS8
A2=(XDeX1)/712.,3DXSGQ?
K=KST
JFST=ZKST-UDEL s JCIF
IF1UFST.LT.1) GO TO 490
JFND-KNC-JUDFL « D IF
JFZJFST

DO 435 KOC=1+3

43S ATUUFeKOD)=(AQeF(LsKeKODY¢AL3F (LoKe1oKOCI*A2+F(LoXe¢2.K0ODI)OSL >

. GNtKODeMPY AT (JF +KOD}
JEZJFel

IF(KND.EG.IKST*13) GO TO 45S&

KNDZKND -2
XC=X0+DT
X1zx5-0T
X2z=x1-0T71
X3=x2-07
Xuez-y3-p7T

IO X1le {X2e (X JeXUY)eXTuXU)eX2eXJaXY)/(24.CXGD)
BIZ~UIXOe (X2 (X 3+XU)aXTaXU)eX2eX3aXU3/7(6,eDXQC)
B2Z(Xle {XQs X 3o XUjeXToxt)eXOeXJo X4t/ (4, ,«DXGD}

BRIz (X1o(XZ% (XCoXU) X0 )oeX2eX0sXBI/7(6.+0%XG0Y
BUZ (Xl (X2¢ (X TeXO) eXTaxOVex2¢X32Xx0)/(24.+0X30)

DO 4t0D KZKSTeKND
CO 443 KOD=1.3

AT(JF s KOOI (BOSF (LoKIKOD)*BleFILOK*loKOD)+BR2aF(LoX+2,x0D)

s eB3aF (Lo K3 KODIvBGeFILIK*e4sKOD)IOCSL»

44l CONTIMNUE
JF=JF e}

45C CZONTINUE
KZKNDel

458 KZK+]
DO 455 KO0D=1.3

455 ATUUF s KOD)I- (ADSF ILs Koy KOD)oAlwF [LoK*1oKOD Yo A2eF (L o222 ,K0D))eDSL »

* GNI(KODoMP)+AI(JUFeKOD)
JFMINZMIND(JUFSTeJFMINS
JFSTP-MAXOUIJFNL e JFSTP)

458 DRZ-XELISSINP+IYIL)*SINACZLL)COSAICOSP

460 CONTINUE
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0171
c172
2173
0174
g17s
01786
a1
cCl7e
a173
D18C
a1l 81
ClR¢
0133
c1Bu
01a3s
C1B¢
0187
cien
0189
C1SC
01 91
019+«
G197
0154
0135
019¢
01937
019¢
0y 9

Ll
LCchL
agav
opce!
0226
gcLe?
goaa
pco¢s
ag1o0
Gcc1t
3012
cci3
OC1lu
o 0 3
30145
ceY 7
5014
cCle
taoz2a
(L2t
nc 2z
Lceze
0C 24
acze
0025
cce-
go 28
CCes
c0 33
neTe
ere g

~

]

480
420
2090

ADD

13%

e 061

D0 480 JF-JUFMINGJFSTP

FPXPUUFs TIZCONSTe{COSPoATLUF oY) -SINPotSINASATIUF 2
COSAsALIJF»32 )

HPXT (JF o IDZCONSTICOSAATESF92)-SINASALT(UF o3}

CONT INUE

CONTINUE

CONTINUE

CALL FARWUINTW sNTFoeNPXsPSIPXWHS)

CONTRIBUTION OF WIRE CURRENTS TO FARFIELD

DO 710 I-1enNY2Z

00 710 JFZ1eNTF

HYZTUJF o IITHYZTLUF s 1 oS tUF o))

30 720 IzleNPX

CC 720 JF=1sNTF

HOXP (UF e I ZHPXP(JFoIY ¢ HSUJF T}

WHPITE (6035}

FORMATIlH1+1SXe3SHCOMPONENTS OF FAR FIELD IN Y7 PLANE)
WRITE(6»37])

FORMATISX ¢ 2SHSMOOTHED IMPULSE RESPONSEZ/)

CALL PRNTF2ITF eNTFoHRYZX oFYZToPSIYZ eNY2Z)

WRITE(B» 36)

FORMAT (1F1+°2:35+COMPONENTS OF FAR FIELC IN PXx PLANE?
ARITELGS3T)

CALL PRNTF (TF eNTFaHPXPokPXT»PSIPX sNPX)

COMTINUE

RE TURN

CONTINUE

STop &

£NC

*

CUBKOUTINE FARRUINTsNTF oNPoPSIsEHS)

LOMHMON TSUIGAQYsCTSeXSE{1000e¢YSUI001¢ZSUIDNIXANSLIONe3)aMOSTEIND)
TS (100 eRTOTALF C200008Ce3 2o dSTSUI0B s TLUBDYeOTeZi4])eB2eN2
s UlBT1e0BOY e JSTART(LL) s WRADSEFLDIS10v0B80),FPGIY1,08702eTF(Q80D
P XEtBCe3) v -PXT IAD99) o HYZT (B0 ) s HYZXIBNe9 s PSIPXITI),PSTIYVZ2I9)
YIENSICON HS U o) o PSTI(9)4ATL18])

INTEGER [uWMitxsulzedFmMax/80/

£7123,1481532%K5%

LESALZJFMAY

TYGRACZRIZAD,

CXSQz-CI=0T

IXQDZDXSI«IXASA

JOIFZ(TI(I»-TFL1Y)/DTeD,.C1}

CONST=0.25/P1

0C 195 JFZ1eNTF

CN 195 IFZ1:¢NP

HSUJUF e JF3-C.

JEFMINZINTF

JraIpzy

10 ¢33 I=1eNP

PSIRZPSItI)«DICRAD

SINPZSINIOSTIR

LNFZCOSIFSINI

N eN0- JZ1WeMNTF

L)

w

s

sT(UI=C.
G206 L 1Y anNg
a.ilil.

TFUL.EGal) WAITZOLS
IFILLEGeNZ)Y & 1720.5
KSTZJUSTARTIL)
JuzZeu

ST 299 MPI1.2

RSP e STAF
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30 34
ccee
G33e
cLy
aJc 33
LC1s
3340
GLu41
gQu2
CCu3l
0C ey
oo4s
Soue
GCu?
Qo8
LG9
0050
c051
3052
CC53
2054
coss
0056
0057
GC58
0059
0Ce0
0061
0C62
0063
oCe
GCos&S
GCe6
Gas7
OCo 8
0069
cCro
0g 71
Go72
0073
0074
0075
co76
el B
CCc7s
0079
gcea
ooal
opee
0093
coey
0o 8s
CCs8e

0001

gcc2
ono3
000&
0o00s
ocoe
goa?
ocos
apo9

250

254

255
260

280
290

50

52

51
58

21

23

JCELZIFIXtAFMAXeIR/VT+0.S)-JF1AX~]

APELZJQEL

ANC=MINCUINT~2) o {NTFeJDBEL-JDIF M)

IFIRND.LTonST) GO TO 26C

XTZJR-ACEL*CT

X1zXC-0T7

X2=x1-a7

ACZ(X1eX2)/12.+CXSG)

Al=-txQex2)/0xSQ

A2 IXDeX137(2.eD0SQ)

KZKST

JFST=ZKST-JGEL *JCIF

IFLJFST.LTL1) GO TO 290

JFND-KND-JDEL +JD IF

JFZJFST
AI(JFl:(AO'C(L-KlolI-C(LoKOI10l20C1L0K02I)ODZ‘UAITOAIIJF)
JFzUFel

IFIKNC LEG.IKST+Y)) GO TC 254

KNO=KNC-2

XC=XC+(CT

X1zx03-0T

X2z-x1-0T7

X3=x2-07

X4z-x3-0T
BOZ(X1o0(X29tX3eX U)o XTuXU)oX2eX3aXU4P/(26,.eDXQ0?
Bl (X0 (X280 (X3eXG)+XIaXU)eX2uX3eXU)/ (6, n0XOM
B2 (X1o{XOs (XT4XU) eX3oXU)oXDaXJaX4)/(4,.eDXED)
IT=-(X1e(X20 (XOeX U)o XDuXG)eX2aXOeXt)/(B.2TXGQO}
EOZ({X10(X28(X3eXT)oX30XTIoX26X3aXD3/7(24,0DXGC)
DO 230 KZASTeXNO
ATCUFIZ(BO*CIL oK) +BIaCUlLeK*1)+82e¢CILoK*2])
¢A3eC(LoK+3)+BYUoC{LoKel))oDZeWAITeAT(UF)

JF=ZUF +1

KZKNJe*1

K=K}

ATUUF)IZtADSCULIK) ¢Al»CIlLoXe1)eA2aCILoKe2))1oDZeuAlITeATIIFI
JFMINZMINOCJUFS Te UFMIN)

JESTPZMAXOUJFNDeJFSTP)

ZLz=-2L

CONT INUE

D0 28C JFZUFMINeJFSTP

HS{JFs1)Y=CONST&sCOSPaATI(JUF)

CONTINUE
WRITE (6301 (PST{I}elz=
FORMAT (1MHlo4Xs0rT]IMES
WRITE (6¢52)
FORMAT LI )
CO S5 JzZ1aNTF
wRITE 16sSIITFLUIe RS IJvI)eIZ1eNP)
FORMAT (1Xs11F10.4)
CCNTINUE

RETURN

END

1+NP)
UXe1D(FS5.205X) )

SUSROUTINE ATRAPLIF.NeDXeANS)
DIMENSION FU1)

Sunz=0

IFIN-2) 21422923

ANS=C.

GO TO &4

CONTINVE

NNIN-1

00 1 I=2eNN
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ocio
o011

ociz2
0013
oc1s
0015

Ccol
goaz
cec3
0004
gcoe=
00 0s
craoz
80cCs
accy
agic
GC11
op12
CC13
PIsB R
0C15
0016
cciz
agis
acis
0020
cceil
apg 2?22
Cg23
an 24
CC2?5
ngees
scer
Qn2#
tcre
GC 3D
o Sl
oo 3e
ccz3
a0 34
GC3s
Q0 36
goc3z
0038
£2c19
1040
wCul
n04a2
ocpul
Q044
SR el
1046
uCu 7
agus

11

16

13

i,
1

SUM=SUM+F ()

CONTINUE
ANSzOXs( .S (Ftl1VeFINIJeSUM)
CONTINUE

RETURN

INC ’

SURROUTINE PANTW INTHeIGO)
COMMON TU(08C) e0TeX{1000eY (1001 Z(I0C)eXN1100e 2)eMOST(10T).0S(1ONY

eNTOTALSFELICLICPCo3) o uSTART(ICOI o TWICBE)sDTWeXWENY ) aOXWoNYXN
sClU1eGBOY e JSTHWILL) v MRADOEFLDIG140RD)eFPYIL1+080)e TFIOROY
v HPXP (BG 23 o FPXT (BL o) o HYZT (B0 I} HYZXEBDvI3+PSTPXL9)+PSTYZ2I(9)
WP TITEZ{NXmw-1)/16¢1

1stT-1

INDZ1S

IND=MINOUINDoNXW)

20 130 NZ1eNRITE

WRITEIBsQ4)Y(XWEIT oIZISTeIND)

FORMAT L IF1e2X s 4HTIME02Xe16(F5.243X3)
GO TC 3119212130160

CONT INUE

WRITE (60307

FORMAT (* EFLDtTIed}"*)

30 TO 14

CTONTINUE

“RITE (620

FORMAT (* ClIsd)*)

30 70 14

CONT INUE

WwRITE toetl)

FORMAT (°* TPOtll-J)®)

LONTINUE

4aPT1°16en)

CRrMAT Ly )

D0 7 Jzl=HTwu

0 TO0 (22133100

ZOMNTINUE

HETTFIGeE ) Tl dYstClIsUVelIZISTHIND)

G0 10 !

CONTINUE

dRITZ (6035) TWlJ) o lEFLDITeJ)» IZISTe IND)
50 YO 7

CONT INUE

HRIYE (66} T lJIe (FPULToJ)eIZIST+INC)
FORMAT(LIXc 1RV A. &)

COMTINUE

WRIT 1642
HEICTE(LABRIUSTWOIY e IZISTeIND)
FORKATI Ti. 4k JSTWa106IT)

HESE AR 1

IND-ISTera

FTHOTHMINSCINCG oM XU )

LONT INUE

pPryLURN

'R

* #»
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SUBROUTINE PRNTG
COMMON T{OB0) eDTeX(300)eY(1001eZ 110N eXNIID0e I)sMOSTCI100YDSTIOM

gCD3 S NTOTALSF(ICCo0PO0s3) o uSTARTILIOO)sTWIOBO) oD T oW W]1) DXWINXMN
00 3% *eCl416080)eJSTHIN1) s WRADRSEFLDIY1,080),FPU(41,080),TFINBOY
pgcos s HPXP (BC#3) e HP AT (BC s ) 2 HYZT (BN eI s HYZX(BOv91ePSIPY(T),PSTIYZI(9)
000s DIMENSION RKOUS500)
- pco? D0 100 IZ1eNTOTAL
[s]oe}.] 100 RHO(INIZSARTUIX{IVee2¢Y () 222)
gco9 WRITE (6+10)
co012 10 FORMAT (1H1e3XelHIo2Xo4FMOSTe6X e IHX ol tUXolHYe 18Xy 1HZ0e19Xs2HXN»
- o011 13X eZkYNel1IX92KZNs 10X e2HDS e 8Xe3HRIOZ/ )
od1i2 WRITE (60201 C1oMOSTIT) eXTIDo V(Lo ZCT)o (XNT{ToKIeXK=13),DSC1)
CC13 ssRMOI Lo I=1oNTQTAL)
o01ly 20 FORMAT (2]5¢6F15.8¢2F10.6)
cC15 RETURN
0016 ENC
0301 SUBRIUTINE PRNTCUINTS)
gcece COMMON TU(J30)eCTaX 100D YEICCYeZ(ICCIeXNIICOe3)pMOST(ICCHIDSLIOD)?
gocs3 soNTOTAL s FLI0DeLBC e3) v JSTARTUIDO) »TW (O8O e DTHe XWILT) e DXWeNXYK
GCOu4 SoC (Ul eCBEI s USTw (U)o WRADSIEFLC (U1 GED R eFPULULNBC I TF(TRO)
poos SeHP XP (B0r 3) ¢ FPATIBDe ) o HYZTUBDe3)eHYZX (80091 SIPX(IIePSTYZ (D)
GCOo6 NRITE-ZINTOTAL-1)75+1
goc? 1IST:1
pcos INCZ=S
02929 INCZMINODUINC NTOTAL)
gcic DO 4 NZleNRITE
go1it WRITELGs 30)
cc12 30 FORMAT (1+1e5Xs29+COMPONENTS OF CURRENT DENSITYZ//)
o013 MAXZIST ey
gclwe WRITE(EoUO)tIoIe o -ISToMAX)
. gn1s U0 FORMAT(3IXeBHRTIME oS54k FXCoIZolH)oe4l FY(oTI3,1H0et FZUeITs]KIID
ocle 00 3 JUZ1eNTS
0QR17 3 WMRITE(GeSOITIU) el (FlIoJdeK)eK=1e3)sIZIST,eIND)
goci1e SO FORMAT LIX»16F8 .0)
0019 WRITE(Ge6I) (JSTARTII)»IZISTsIND?
GC23 60 FORMAT (/°* JUSTART® 13Xs81(12+22X)e12)
0021 ISTZINO ]
poczz2 INDZISTeu
o023 INOD=MINGIIND+NTOTAL)
0C2u 4 CONTINUE
co2s RETURN
pcz2s6 ENC
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anol SUBROUT INE PRANTF (TFeNTFePEReTANGeANGe NANG)

pcec?2 DIMENSION TF(BC) sPER(OD+S) o TANGIBO o9 3eANGLY bo
0003 sKANG(15)
ocou DO 5D N=1leNANG
00 0s SO KANGIN) ZANGINY "
00oos NRITE= (INANG-11/7+1
ooc? IsT=1
ocos IND=7
e iebo k] INOC=MIND{ IND s NANG ) -
oel1o DO 200 NPASSz14MRITE
0011 WRITI (6011)
po12? 11 FORMAT (SXs4PTIMEsUXesTIZHPERISXesIHTANGSX )
0013 WRITS(E012) (KANG(T) o KANGII) o T=ISToIND)
CGlu 12 FORMAT t12Xs2u{IlkebX)}
0015 DO 150 J=1leNTF
LCi6 JCC NPTITE (602G)TF (U)o (PERIJeNI»TANGEUPNIoNZISToIND?
0017 20 FORMAT (3X4FB.2414FB.4)
GO18 ISTZIND1
0019 IND=IST*6
ocz2o IND=MINO(INDeNANG)
a0 21 200 CONTINUE
gczz2 RETURN
0023 END
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